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ANNOUNCEMENTS

NOTICE OF PRICE CHANGE: Effective with Volume 65 (June 1987), the cost of a subsciption will rise
to $7.00 per copy if paid in advance ($8.00 if invoiced). This is the first price raise that DIS has had in
quite a few years and is due to rising costs of printing and postage, as usual. Back issues (vol. 64 and prior)
will remain at $5/copy.

Notice of Publication: The next installment of The Genome of Drosophila melanogaster by Dan Lindsley
and Georgianna Zimm will appear as DIS 64 in the fall of 1986. It is anticipated that it will include
mutations beginning with the letter L (including the lethals), Duplications, I[nversions, Rings,
Translocations, and Transpositions. In addition, there will be an ordered list of rearrangement breakpoints
and polytene gene localizations prepared by Andrew Cockburn from a computer search of the current data
base for the revised edition, plus the as yet unrevised material from the Red Book.

27th ANNUAL DROSOPHILA RESEARCH CONFERENCE

Held April 10-13, 1986, at the Asilomar Conference Center in Pacific Grove, California.

Plenary Session - Chair: Larry Sandler Friday, April 11
Speakers: M. Gatti, R.S, Hawley, A.J. Hilliker, A. Chovnick, L. Sandler

Concurrent Sessions: Friday afternoon, April 11
Population genetics and evolution (Chair - Margaret Kidwell)
Pattern formation (Chair - Judith Lengyel)
Gene expression (Chair - Steven Henikoff)

Poster Session (odd-numbered posters) Friday evening, April 11
Consecutive Workshops:

Oncogene homologues (Chair - John McDonald)

Heat shock (Chair - Nancy Petersen)

Concurrent Sessions: Saturday morning, April 12
Enzymes and physiology (Chair - Janis O'Donnell)
Cene interactions (Chair - Paul Bingham)
Hormone-~inducible genes (Chair - Ross Hodgetts)

Concurrent Sessions: Saturday afternoon, April 12
Neurobiology and behavior (Chair ~ Margrit Schubiger)
Homeotic genes (Chair - Richard Garber)
Chromosomes (Chair - Barbara Wakimoto)

Poster Session (even-numbered posters) Saturday evening, April 12
Consecutive Workshops:

Reproductive behavior (Chair - Laurie Tompkins)

Adh in evolution (Chair - W. Dickinson)

Plenary Session - Chair: Gerold Schubiger Sunday, April 13
Speakers: Bruce Alberts, Corey Goodman, Carl Parker, Terrence Lyttle

28th Annual Drosophila Research Conference will be held May 20-24, 1987, at the Bismarck Hotel in
Chicago, lllinois. Local arrangements are being handled by Janice Spofford (University of Chicago); please
write to get on the mailing list to: Office of Continuing Medical Education, SBR1 J 131 (Box 139,
University of Chicago, Chicago, lllinois 60637, or call 312-962-1056. The conference will start Wednesday
evening (May 20) and run thru Sunday noon, May 24 at the Bismarck Hotel, which is close to the rapid
transit from O’Hare airport. Room rates: $45 singie and $55 doubie. All meetings will be at the hotel.
William Engels is coordinating the program arrangements (lLab of Genetics, 509 Genetics Bldg, 445 Henry
Mall, University of Wisconsin, Madison, W| 53706), The regular mailing will be sometime in the Fall 1986.
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New Publication: Diptera: Drosophilidae, by Gerhard Bichli and Hans Burla, Vol. 7 (1985) of Insecta
Helvetica, edited by the Swiss Entomological Society, 116 pages, 3 color plates; 20 Swiss Francs (about $9).
This volume, written in German, is thought to include all Central European species. It contains information
on collecting, biology and morphology, as well as illustrated keys to genera and species.

New laboratory: Einar Arnason has organised a new Drosophila laboratory at the Institute of Biology,
University of Iceland, Grensdsvegur 12, 108 Reykjavik, Iceland (tel: 354-1-685433). We request being put
on mailing lists where such exist. Fields of interest are evolutionary biology: population genetics.

Stock not available: We have been receiving requests for the Drosophila melanogaster stock Barlike-eyes
(3-94) Ble, which was erroneously listed in Stock List #3 (DIS 57). We regret to say that we do not, and
never did, have the stock in question.

Recommends needed service: Prof. Robert Arking, Wayne State University, recommends Watkins Tweezer
Refinishing (P.O. Box 1402, 1209 Hilltop Drive, Mount Dora, Florida 32757 Tel 904-386-8037) for repairing
laboratory forceps at ca. $2.50/tweezers. He has been very satisfied with their work. In the past Prof.
Arking had to rely on replacing damaged forceps and was pleased to find this service through a watchmaker
friend.

ANNOUNCING A 1987 UCLA SYMPOSIUM:

Molecular Biology of Invertebrate Development
March 15-21, 1987, Park City, Utah. Organizer: J. Dennis O’Connor. Advisory Committee:
Hans Bode, Eric Davidson, David Epel, James Fristrom, Anthony Mahowald & Cerald Wyatt.
Abstract Submission Deadline: November 21, 1986

The development of a single cell into a multicellular organism comprised of several differentiated cell
types and organ systems requires the integration of gene expression, regulation of membrane transport,
and the recognition of both intracellular and extracellular signals. These and other related phenomena are
being investigated in diverse plant and animal species. Invertebrates continue to offer excellent
experimental systems to study the molecular mechanisms involved in the regulation of development, due
in no small measure to the facility with which they can be cultured, their relatively small genome, and the
number and array of the critical signals (e.g., hormones, pheromones, neuropeptides). By focusing on
invertebrate development, this meeting will permit a relatively detailed examination of the principal
events of development in the most extensively investigated organisms, while at the same time permitting
comparative analysis.

Plenary Session topics will include: Vitellogenesis/Oogenesis, Molecular Sequelae of Fertilization, Early
Molecular Events in Cell Lineage, Segmentation and Early Pattern Events, Cell Lineages and Commitment,
Molecular Neurobiology, Genetic and Cellular Mechanisms in Imaginal Disc Development, Juvenile
Hormone/Gene Expression/Metamorphosis, Cis and Trans Regulatory Elements, Regulation at the
Post-transcriptional Level.

Related 1987 UCLA Symposia include: (Abstract deadlines: * Oct 3, 1986; ** Oct 24, 1986; & Nov 21,
1986) Steroid Hormone Action, Jan 17-23, 1987%*, Park City, Utah. Molecular Paradigms for Eradicating
Helminthic Parasites, Jan 24-Feb 1, 1987*, Steamboat Springs, Colorado. Molecular Biology of
Intracellular Protein Sorting and Organelle Assembly, Jan 30-Feb 5*, Taos, New Mexico. Signal
Transduction in Cytoplasmic Organization and Cell Motility, Feb 15-21**, Lake Tahoe, California.
Mechanisms of Control of Gene Expression (a Roche-UCLA Symposium), March 28-April 38, Steamboat
Springs, Colorado.

For further information, please call or write to; UCLA Symposia, Molecular Biology Institute, University
of California, Los Angeles, CA 90024, Tel 213-206-6292. Telex: UCLA Symposia 9103427597,
Applications will be accepted at any time for meetings which are not over-subscribed.




June 1986 DIS 63 - 1

INDEX TO THE TECHNICAL NOTES: 1960 - 1986 (Volumes 34 thru 63)

EXPLANATION: PART 1 (Apparatus) is self-contained and items therein are not included in the subsequent
parts; it is not cross-indexed within itself or elsewhere. PART 2 is an alphabetical 1ist by author of those notes
not found in Part 1 and concerning ANALYSES, METHODS, etc. PART 3 is a subject index of Part 2. PART 4 is an
alphabetical 1ist by author of all the teaching notes.

PART 1: APPARATUS, DEVICES & EQUIPMENT
ANAESTHETICS, etc.

BARR, C. & L. SPNDERGAARD. An efficient safety etherizer without health risk. 60:213-214.
BROWN, E.H. & J.H. SANG. A simple CO, anaesthetiser. 40:102.
DONE, J.N. &D.B. MCGREGOR. A simple device for Drosophila containment during exposure to gases or vapors. 56:175-176.
GINEVAN, M.E. A gas exposure system for Drosophila and other small insects. 52:177-178,
HUNGATE, F.P. A CO» anesthetizer. 58:157-158.
SEECOF, R.L. An apparatus for.anaesthetizing Drosophila with C0,. 37:145,

An apparatus for anaesthetizing Drosophila with C0,. 38:100. [duplicate of #4]

» W. KAPLAN, P. WONG, W. TROUT III & J. DONADY. A versatile etherizer. 46:154.

TSUNO, K. New aspirator design for prevention of toxic substance inhalation. 58:172-173.

BOTTLES, VIALS, PLUGS, etc.
BENNETT, J. A “brush" for washing Drosophila culture vials. 37:138-139,
BENNETT, J. & S. MITTLER. Plastic plugs for shell vials. 41:194,
CHAMBERS, G.K., T.S. FLETCHER & F.J. AYALA. Exclusion of "media mites" from bottle cultures of Drosophila by means
of cotton (rayon) plugs. 53:215.
FELIX, R. Durable plastic foam plugs used as stoppers for bottles and vials. 45:182.
A motorized waterflow device designed for continuous hard work and rapid washing of countless vials and
culture containers, 50:194-195,
& V.M. SALCEDA. Amotorized waterflowdevice towash rapidly large numbers of culture bottles and vials. 45:180-181,
FORBES, C. New stoppers for Drosophila culture bottles. 37:140.
GALLO, A.J. An apparatus for filling vials. 40:100.
GRACE, D. & R. SEDEROFF. Vial washing without brushing using alkali. 53:214,
HESS, 0. New "one-way" Drosophila culture containers made of plastics. 42:114.
KISS, I. A'"split"vial forcollecting larval-puparial and adult gynander mosaics of Drosophila melanogaster. 53:210.
MELLETT, J.S. Plastic beakers for culturing Drosophila. 41:197-198.
MERRIAM, J.R. A low cost disposable bottle for Drosophila culture. 47:130.
» R.JONES, H. LEE & L. SINGER. New plugs from old (simple cure for mites). 52:178-179.
MICKEY, G.H. New caps for milk bottles. 34:119,
MOYER, S.E. Disposable "vials". 46:156.
NASH, D.J. A new plug for bottles and vials. 37:141,
SCHMIDER, K.H. & E. GATEFF. Device for fi1ling l1arge numbers of culture bottles with Drosophila medium, 52:175-176.
TRAUT, H. & T. MOHR., A simple and practical construction for bottling Drosophila culture medium. 34:120.
WIND, H. & H. MERTENS. A device to clean culture tubes. 43:189,
WRATHALL, C.R. & E.W., HANLY. Another plug for culture vials. 41:197,

COUNTING DEVICES
BARR, C. & L. SPNDERGAARD. A reliable Drosophila counter. 60:214-215,
BLAYLOCK, R.G. A population cage for counting adult Drosophila populations. 42:113.
CUPERUS, P., J.A. BEARDMORE & W. VAN DELDEN. An electronic fly-counter. 44:134-135.
et al. An improved circuit diagram for an electronic fly-counter. 45:176. [Notice that diagram is only
available from authors for the counter described in #31]
FALK, R. A simple electric counter for Drosophila. 39:134.
TETZEL, H.D. & B. BACKHAUS. An improved electronic counting device for determining large quantities of fruit flies
(D.melanogaster). 60:225-226.

EGGS

ALLEMAND, R., J. BISTON & P,M. MALLET. An apparatus for recording free-running oviposition rhythm in Drosophila. 56:169-170.
JUNGEN, H. &R. LOCHER. Apparatus for the determination of the egg laying time of single females of D.subobscura. 45:201.
KIRSCHBAUM, W.F. & B.M. de REY. Drosophila egg treatment chamber. 43:194.
LAZARUS, H.D., G.L. KELLY & R. SEDEROFF. Improved laying-dishes and a refined technique for collecting and washing

eggs. 34:115-116.
MAJUMDAR, S.K. &D.S. NOVY. Averysimple device for the collection of 1arge numbers of eggs of D.melanogaster. 48:150.
MARONI, G.P. A simple apparatus for the collection of large numbers of eggs. 48:158.
REY, B.M. & W.F. KIRSCHBAUM, A simplified "ovitron". 45:176.
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SEECOF, R.L. An apparatus for rinsing Drosophila eggs. 56:181,
SPARROW, J.C. Eggwashing apparatus. 47:132-133.

FOOD & MEDIA

BEARDMORE, J.A. Medium dispensing maching. 41:201.
BELO, M. & P.M. LACAVA, Box for testing nutritional preferences (yeasts) in Drosophila. 55:146-147.
FELIX, R. A food medium dispenser device for filling vials. 45:187.

High speed stirrer and mixer for Drosophila food medium. 45:178.
GORDON, J.W. & R.C. RICHMOND. A pressurized Drosophila media dispenser. 46:155,
LAVERTY, T.R. A device for dispensing instant Drosophila food. 63:[1986].
SHARMA, R.P. A new feeding chamber for mutagenizing Drosophila flies. 51:143.
STRICKBERGER, M.W. & L. HARTH. Ready-made heated dispensers for Drosophila medium. 40:101.
VALENTIN, J. A reasonably priced automatic medium dispenser. 55:168.

POPULATION CAGES
ANNEST, J.L. Easily constructed and inexpensive population cages. 52:168.
ARNASON, E. Yet another population cage. 63:[1986].
AYALA, F.J. An inexpensive and versatile population cage. 43:185.
BARKER, J.S.F. An adaptation of the population bottle of Reed & Reed (1948). 34:113-114.
Yet another population cage. 34:113.
BEARDMORE, J.A., W. VAN DELDEN & L. ALKEMA., A population cage for incubator use. 37:137-138.
BENNETT, J. & R. OSTROWSKI. An improved inexpensive plastic population cage. 44:126.
BRYANT, S., T. PROUT & R.W. GILL. An outdoor population cage. 52:179.
GOOCH, J.L. A large population cage. 44:125.
JOHNSON, W.W. An improved Drosophila population cage. 43:179.
LEWONTIN, R.C. A cheap, disposable population cage. 40:103.
MOGAMI, K. &Y. HOTTA. Asliding population cage for collection of clean and homogeneous population of fl1ies., 58:166~167.
MOYER, S.E., R.E. COMSTOCK & L.H. BAKER. Efficient procedurs for culturing Drosophila in disposable paper
containers. 35:106.
PETIT, C. An isotherm chamber for behavioral observations. 42:114,
REDKAR, V.D. A population cage for growing Drosophila. 63:[1986].
STERN, K. Population cage for long-term experiments. 48:159.
TAKAMURA, T. Multi-roomed, multi-purpose chamber for Drosophila. 55:168.
WALKER, G.W.R. & J.F. DIETRICH. A miniature population cage. 38:101.
WALLACE, B. A modular mating chamber for Drosophila. 60:226.
A $100 incubator. 61:199-201.
WILSON, J. A sampler for collecting adults from unetherized population cages. 40:102,
WRIGHT, T.R.F., M.H., DAY & M.D. MORTON. Drosophila culture replicator. 44:127-128.

TRAPPING & COLLECTING
HEIM, W.G. An inexpensive, reusable fly trap. 53:216.
HOOPER, G.B. An automatic trapping apparatus for Drosophila. 42:115-116.
LOWER, W.R., V.K. DROBNEY & P.S. ROSE. Design of an improved multipurpose Drosophila trap. 52:182-184.
MCINNIS, D.0. Estimation of the attractive radius for a Drosophila collection trap. 56:179-180.
MCROBERT, S.P. & L. TOMPKINS. Stalking the wild Drosophila: Collectingin the fieldwith simple materials. 59:143-144,
TARTOF, K.D., D. TARTOF & M, JONES. A fly trap. 49:128.
TODA, M.J. Two new "retainer" bait traps. 52:180.

MISCELLANEQUS

AARON, C.S., H.E. NARDIN & W.R. LEE. Glass filter supports for treatment of adult D.melanogaster with chemical

mutagens. 52:166.
ACHARY, P.M.R. & P.K. DUTTA. Apparatus for mutagenizing Drosophila. 60:209.
ADAMKEWICZ, S.L. &R. MILKMAN. Amultiple sample homogenizer/applicator for cellulose acetate electrophoresis. 45:192.
BENNETT, J. & G.B. STANTON. A "Y" maze for Drosophila. 46:150-151.
BENNET-CLARK, H.C. Microphone and pre-amplifier for recording coutship song of Drosophila. 49:127-128.
BESOM, V.S. Mouth aspirator for use in mutant screening. 51:157,
BEUKEMA, W.J., T.W. NYBOER & M.J. VAN DEN BERG. An improved courishiip song simu
BOULETREAU, M. & P. FOUILLET. An accurate and reliable olfactometer. 56:172-174,

& 0. TERRIER. A device for getting rid of excess adult flies. 56:174.

BRICKS, B.G. & J. GROSSFIELD. A timing control circuit for fluorescent lamps. 49:130.
CRAYMER, L. A pericentric inversion screen. 60:217-218.
CURTSINGER, J.W. A control experiment for the Hirsch-Hadler classification maze. 58:154-155.
DOANE, J.A. An apparatus for observing polarotaxis in Drosophila. 59:139,
ENGELN, H. Apparatus for measuring temperature preferences in Drosophila. 60:218-219.
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FORBES, C. Plastic planchets as radiation exposure holders for Drosophila. 42:112.

FUYAMA, Y. A handy olfactometer for Drosophila. 51:142-143.

GLASER, P. Two devices to prevent loss of cultures due to incubator failures. 44:129-130.

GORDON, dJ.W. A simple device for the preparation of small filter paper rectangles for use in starch gel
electrophoresis. 46:154,

GOTTLIEB, F.J. & B. LANGER. Adevice for holdingalcohol preserved specimens duringmicroscopic examination. 43:183.

GRANT, B.S., G. BEAN & W.L. HARRISON. A Drosophila eclosion fraction collector (DEFC). 45:185-186.

GREEN, C.C., J.C. SPARROW & E. BALL. Flight testing columns. 63:[1986].

GROSSFIELD, J. Dental rolls for pupation sites. 43:184.

HADLER, N. A mass screening maze for phototaxis. 39:131-133.

HOCH, F. Cover glass removal. 42:116.

HOLLIDAY, M., M., VARGO & J. HIRSCH. An automated system for stimulating several flies individually in studies of
the proboscis extension reflex. 59:140-141.

JOHNSON, W.W. A simple Drosophila activity maze. 42:117-118.

KEKIC, V. Maze for the study of phototaxic behavior in Drosophila. 56:178-179.

» D. MARKOVIC, N. TUCIC & M. ANDJELKOVIC. Apparatus for a measurement of phototactic behavior in Drosophila at
different light intensities. 46:148.

LANKINEN, P. & J. LUMME. An improved apparatus for recording the eclosion rhythm in Drosophila. 58:161-163.
LEIGH, B. A useful golfball for fly writing: description of IBM typing ball for biologists. 52:170.

LUMME, J. An efficient instrument to measure freezing points of insects. 55:155-~156.

&P, LANKINEN. An apparatus for recording the eclosion rhythm of Drosophila. 50:190.

MAGNUSSON, J., B. SJOGREN & M. ZIMDAHL. Disposable containers for recessive lethal tests. 53:217.

MALICH, C.W. Thin window holder for particle irradiation of Drosophila. 40:99.

MAZAR-BARNETT, B.K. A fly holder for injecting Drosophila. 40:98.

MERRIAM, J.R. On setting up a lab and kitchen. 50:196-197.

MOLLET, P. & F.E. WURGLER. An apparatus to inject large numbers of Drosophila with constant amounts of fluid within
a short time. 50:202.

MONTIJN, C., F.R. VAN DELDEN, M,H. DEN BOER & W. SCHARLOO. Apparatus for measurement of locomotor activity in
Drosophila. 51:151.

PASIC, T.R. & H. NICKLA. A BASIC program for construction of fate maps. 55:165.

PLATT, S.A. & M. HOLLIDAY., A versatile apparatus for the demonstration of and selective breeding for discrimination
learning in individual D.melanogaster. 56:180.

RICHARDSON, R.H. A safety interlock for the Heath IP-17 power supply. 43:199.
. A safety interlock modification for the Heath IP-32 power supply. 43:198-199,

ROBERTS, R.M. A multiple sample homogenizer and multiple microsyringe applicator for acrylamide gel
electrophoresis. 46:158,

SANG, J.H. A simple method of adding solutions to axenic cultures. 36:132.
SEECOF, R.L. An apparatus for drawing micropipettes. 42:121.
An injection apparatus for Drosophila. 41:185-187.

SEIGER, M.B. An inexpensive microbalance with high sensitivity for rapid serial weighings. 38:103.
STEINER, W.W.M. A simple and effective desiccating system. 49:125-126.
STOCKER, A.J. A simple micro-injection apparatus for Drosophila. 44:124.

& J. JACKSON., A technique for the synchronization of Drosophila for developmental studies. 46:157,
TOMPKINS, L., J.A. FLEISCHMAN & T.G. SANDERS. A new countercurrent device. 53:211.
TROUT, W.E. III. A fly cooler. 44:131.

& R. WILLIAMSON. A fine-focusing adapter for dissecting microscopes. 652:173.
TSUNO, K. A new apparatus for horizontal electrophoresis. 63:[1986].
TUROCZI, L.J. A motorized brush for small cleaning needs. 43:190.
WIRTZ, R.A.& H.G. SEMEY. The Drosophila kitchen - equipment, media preparation and supplies. 58:176-180.
WRIGHT, R.G. Light source and driver for vision studies. 52:181.

* * * * * * * * *

PART 2: ANALYSES, METHODS, PREPARATIONS & TECHNIQUES

1 AARON, C.S., W.R. LEE, P.M. SEAMSTER & F. JANCA. A non-agueous gas exposure technique for microliter
quantities of chemical mutagens. 52:175-175.

2 ALEXANDER, M.L. Detection of sperm in eggs of D.virilis. 37:137.

3 ALLEAUME, N. Vital staining of Drosophila eggs. 45:183.

4 ANDERSON, B.A.S. Mass isolation of fat body tissue from Drosophila larvae. 46:153.

5 ANDERSON,ggi.bOM. HANCOCK & W.J. BURDETTE. A simple method for 1ligating and injecting Drosophila Tlarvae.
41:198-199. :

6 ASHBURNER, M. & T. LITTLEWOOD. Tedio - an effective control of anoetid mites. 51:145-146.

7 ATHERTON, D. & J. GALL. Salivary gland squashes for in situ nucleic acid hybridization studies. 49:131-133.

8 BACKHAUS, B., E. SULKOWSKI & F.W. SCHLOTE. A semi-synthetic, general-purpose medium for D.melanogaster.
60:210-212.
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BAIRD, M.B., H.V. SAMIA, H.R. MASSIE & R.J. NICOLOSI. A method for determination of catalase activity in
individual Drosophila. 48:153.

BAKULA, M. Food preference testing in D.melanogaster adults. 45:175-176.
BAND, H.T. A high protein medium using soybean protein flour. 60:212-213.
A medium for growing Chymomyza amoena in the laboratory. 56:171.
BASDEN, E.B. Attitude of killed melanogaster adults. 45:193.
A contemplated Catalogue of World Drosophilidae. 37:137.

BAUMANN, J.L. & W.L. BISCHOFF. A rapid reliable assay for glucose and fructose specific hexokinases in crude
extracts of D.melanogaster. 56:172.

BENDER, H.A. Dioxane dehydradation of Drosophila tissue. 36:128.
BENNETT, J. & D.L. VAN DYKE. Improved food medium. 46:160.

BHADRA, U. & R.N. CHATTERJEE. A method of polytene chromosome preparation of salivary gland of Drosophila for
in situ transcription and in situ hybridization techniques. 63:[1986]

BINNARD, R. & P.R. LUNDGREN. Procedure for holding D.melanogaster imagoes in a standing position for exposure
to particle radiation. 51:144,

BIRCSAK, E. & D. O0'BRIAN., A procedure for obtaining nanoliter samples of haemolymph from Drosophila
melancgaster. 41:188.

BIRD, S.R. & R. SEMEONOFF. Electrophoretic analysis of many enzyme loci from a single fly homogenate. 58:153.

BISCHOFF, W.L. & J.C. LUCCHESI. The preparative mass isolation of melanotic pseudotumors from larvae of
Drosophila melanogaster. 46:152.

BLAYLOCK, B.G. A method for preparing salivary-gland chromosomes. 40:97.
BLOUNT, J.L. Bascy, an improved Basc stock. 48:154,
BOCK, I.R. & P.A. PARSONS. Culture methods for species of the Drosophila (Scaptodrosophila) coracina group.

55:147-148,
BORACK, L.I. & W.H. SOFER. Pyrazole suppression of alcohol dehydrogenase activity after electrophoresis.
46:156.

BOS, M. Extension of 1ife span by low temperature storage. 51:147.
BOURGIN-~ROSENBERG, M. & S. PAUMARD. The "double subculturing method." 60:215-216.
BOYD, B. Mass preparation of salivary glands from prepupae of Drosophila hydei. 43:181.

BRENT, M.M. & I.I. OSTER. Nutritional substitution - a new approach to microbial control for Drosophila
cultures. 51:155-157, :

BROOKS, L.D. A new multiply marked third chromosome of Drosophila melanogaster. 60:216.

BROWN, R.V. Use of Kelthane to control mites in Drosophila. 41:190.

BROWNING,- L.S. & E. ALTENBURG. Weighing of dehydrated Drosophila as a counting method. 35:105-106.
BRUEGEL, F.M.A. van. A simple method of injecting larvae of Drosophila avoiding ether treatment. 50:191.
BRYANT, S. & J.S. JONES. Drosophila collection methods. 52:165.

BURDETTE, W.J. & J.E.CARVER. A procedure for quantitative analysis of RNA synthesis at puffing sites in
salivary gland chromosomes of D.melanogaster. 46:159-160.

BURYCHENKO, G.M. The modification of the technique of the treatment of insects with chemical mutagens in
gaseous phase., 51:147.

CANDIDO, E.P.M. & D.L. BAILLIE. Labellilng of Drosophila with 355 and 32p. &51:152.
CARLSON, J.H. A source of paper for Drosophila cultures. 42:122.

CARLSON, P. & M. TSUKADA. A replica technique for the electron microscopic analysis of the wing surface of
Drosophila. 45:183,

CHEN, P.S. & F. HANIMANN. Qualitative and quantitative analysis of free ninhydrin-reacting components during
the development of D.melanogaster by the automatic amino acid analyzer. 41:189.

CLARK, A.G. & W. GELLMAN. A rapid spectrophotometric assay of triglycerides in Drosophila. 61:190.
CLARKE, J.M. A rapid method of feeding 1iquids to adult flies. 37:139.

COBEL-GEARD, S.R. & H. GAY., A new simplified method for the preparation of neuroblast mitotic chromosomes from
D.melanogaster. 55:148-149,

COLGAN, P. & R.F. ROCKWELL. A Monte Carlo technqiue for the distribution of the ratio of estimates of two
independent added variance components. 52:175..

COOK, R.M.& K.J. CONNOLLY. A simple method for individual egg counts in Drosophila. 43:201.
COOPER, K.W. Freeing Drosophila of mold. 43:194,

CORWIN, H.0. & P.D. DEMARCO. Technique for feeding chemical mutagens to adult Drosophila. 43:197.
COUNCE, S.J. Whole mounts of Drosophila embryo. 41:195-196.

CRESPI, S. & 0, CABRE., A simple method for electron-microscope visualization of D.melanogaster embryo
polysomes, 56:174-175.

CROSSLEY, S. & J. MCDONALD. A method for permanently recording courtship song and courtship behavior
simultaneously in Drosophila. 55:150-151.

CURTSINGER, J.W. Dot-matrix printer characters for geneticists. 61:191-192,

DANIELI, G.A. & E. RODINO. A homogeneous medium for studies of labelled precursors incorporation in growing
larvae. 42:119-120.

DAPKUS, D. A convenient method for maintaining small continuous Drosophila populations. 53:209.
DAVID, J. A new medium for rearing Drosophila in axenic conditions. 36:128.
& M.F. CLAVEL. A new method for measuring egg production without disturbing the flies. 43:182-183.
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DE JONG, F. & G.E.W. THORIG. A simple test for intra-electromorphic variants of alcohol dehydrogenase in
D.melanogaster. 55:151-152.
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of Drosophila. 47:130.
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FLEMING, R.J. A quick method for visualizing the internal structures of Drosophila larvae. 58:155.
FOGLEMAN, J. A thermal gradient bar for the study of Drosophila. 53:212-213.
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electrophoresis. 38:101-102,
FUYAMA, Y. Triethylamine: an anesthetic for Drosophila with prolonged effect. 52:173.
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from Drosophila and other small insects. 60:219-220.

A simple technique for collecting hemolymph from adult Drosophila. 53:218.
KAPLAN, M.L. A simple method for collecting and surface-sterilizing eggs from D.melanogaster. 43:193.
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LEVITAN, M. Long-distance Drosophila collecting. 36:130.
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Drosophila. 41:187.
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fixation - 71 155

Incident Tight microscopy of SSP chromosomes.
A method for permeabilization of Drosophila eggs.
L. BROWDER & A. THOMPSON. A method of collecting Drosophila embryos of known age.
An efficient method of collecting homogeneous samples of stage 14 oocytes.
A screening device for separation of immobilized adults from normal flies.

A notation for genetic mosaics.

Device for isolating part of flies out of a culture without disturbing the rest of the population.

A reply to Ogden Nash.

47:128-129.
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46:156.

52:160.
58:174.
34:120.
45:193.
45:181.
52:165.
61:201-203.
51:149.
53:213.
45:191.
46:148-149.

43:195.

48:174-176.

47:132.

46:149.

43:188.

fluorescence - 127 148

food & media - 8 10 11 12 17 30 43
53 55 59 73 74 75 82 83 89 101
113 128 136 140 141 146 150 151
153 159 160 161 164 169 176 178
179 181 183 188 194 215 217 225
229 232 240 242 245 259 263 264
268 283

fractionation - 201

G-6-PD - 137

genotype - 134

hand1ing stock - SEE rearing

haemolymph - 20 122 123

Hawaiian - 119

hexokinase - 15

homogenization ~ 117 223 257 269

humidity - 120

hybridization - 7 18 207 285

imaginal disc - 84 176 230

imagos - 19 159

injection - 5 34 77 78 87 184 233 241

inversion - 262

irradiation - 19

isotope - 142

isozymes - 63 117 152 205

Tabeling - 38

larvae - 4 5 22 34 53 61 72 80 88
130 133 142 149 159 160 166 185
195 208 241 255 262 266

Tethals - 162 210 211 228

ligation - 5
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male - 79 147 203 photometry - 270 sperm - 2
markers - 114 pigments - 214 spermatocytes - 94 116
mating - 120 216 218 polar cap - 115 staining - 3 102 131 170 191 219 234
meiosis - 70 109 prepupae - 29 sterilization - 124 272
microscopy: electron - 40 50 65 proboscis - 258 267 stocks - SEE rearing
70 94 155 221 proteins - 85 235 taxonomy - 14
microscopy: light - 70 94 274 pteridines - 129 testes - 203
microscopy: other - 254 266 pupation - 106 110 256 287 translocations - 66 143 162 211
mounting - 91 173 227 267 RNA - 36 112 236 257 transposon - 66
mutagens - 1 37 48 185 259 rearing stocks - 24 25 27 28 39 54 triglycerides - 42
mycophagous - 95 59 61 64 69 72 92 95 101 106 108 triploids - 197
migrosine - 170 110 111 114 126 128 150 157 166  tumors - 22 67 68
ninhydrin - 41 176 177 186 187 190 209 212 239  transcription - 18
nuclei - 105 280 242 244 246 247 248 260 273 vision - 60
nucleic acid - 7 280 281 282 287 zymograms - 206
oocytes - 277 Repleta group - 217
ovarian stage - 156 sexing - 130 133
pests - 6 30 32 47 73 76 103 107 169 slides - 116 221 243
183 189 209 245 253 265 smear technique - 231

Part 4: TEACHING NOTES (alphabetical by author)

ANXOLABEHERE, D. & G. PERIQUET. Experimental and simulated evolutions in teaching population genetics: An approach
through computer assisted instruction. 50:203.
BRYANT, S.H. Salivary preparations from D.pseudoobscura. 55:169.
COYNE, J.A. & T. PROUT. Abduction of Drosophila virgins in introductory genetics classes. 58:181,
ERICKSON, J. A temperature-sensitive yellow eye color. 59:146,
GOLDSCHMIDT, E. Class demonstration of allelic complementation at the ma-1 locus and maternal effect of the ma-1 +
gene. 39:138.
HEDGLEY, E.J. & M.J. LAMB. An alternative to ether. 50:203-204.
HUBER, I. A search for pleiotropic effects of a mutant gene: An exercise in ecological genetics. 58:181-182,
JOHNSON, D.A. A computer program to illustrate selection and random drift. 58:182.
KLUG, W.S., G. NICHOLLS & T.W. KOTTKE. Drosophila transmission genetics computer package. 55:169-170.
& D. WELLER. A computer simulation of a Drosophila transmission genetics experiment. 49:134,
LIFSCHYTZ, E. & R. FALK. "Complementation map" in Drosophila. 42:123.
MACINTYRE, R. Phenotypically identical but genotypically unique Drosophila "unknown" stocks for genetics laboratory
courses. 51:158,
MARENGO, N.P. A Tlaboratory simulation of natural selection in Drosophila. 52:185.
MOREE, R, Simple demonstration of modified ratios using b and e. 36:132.
& D.T. GRAHN. Demonstration of intra- and inter-chromosomal effects of inversions on crossing over. 44:135,
PEREZ-CHIESA, Y. Incidence of Drosophila melanogaster flies with melanotic tumors for demonstrating conditionality,
penetrance and variable expression. 60:228.
POTTER, J.H. A demonstration of compensation for an inherited biochemical defect in D.melanogaster. 47:134,
PYE, Q. New white-eyed Drosophila "unknown" stocks for genetics laboratory courses. 55:171.
» D. KNIPPE & R. MACINTYRE. Construction of segmental deficiency stocks from Y-autosome translocation stocks.
55:170-171.
ROBERTS, P.A. Additional uses of the "C-scan" stock. 48:159,
SPERLICH, D. Useful population cage experiments for demonstrating directional and balancing selection. 59:147-148.
SVED, J.A. A computer program which saves on cooking and washing up. 55:171-172. [Program available on request.]
URSPRUNG, H. Transplanting Drosophila tissues. 37:146.
WRIGHT, C.P. A method for transferring etherized flies into a container of active flies. 55:172.
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Achary, P.M. and C.C. Das. Berhampur Replicating polytene nuclei of Drosophila salivary

University, Berhampur, India. Evaluation glands exist in an asynchronous state with respect

of Hydroxyurea as an in vivo synchronizing to their S-phase, thus representing a heterogenous

agent of DNA replication on the polytene population of polytene nuclei (Plaut et al. 1964;

chromosomes of Drosophila. Rodman 1968; Lakhotia & Mukherjee 1970; Kalisch
& Haegele 1973; Mukherjee et al. 1980; Achary et
al. 1981).

Hydroxyurea, a known DNA synthesis inhibitor, is used in the present investigation for evaluating
its in vivo synchronization effect on the replicating polytene nuclei.

The inhibitory action of Hydroxyurea on DNA synthesis is probably by blocking the activation of
reductase activity by specific deoxyribonucleoside triphosphates (Swindlehurst et al. 1971).

Early third instar giant mutant female larvae of Drosophila melanogaster (gt w2/Df(1)62 g18) were
fed on sucrose (TM) solution containing 1mg/ml Hydroxyurea for 48 hr using an apparatus designed for
chemical mutagenesis (Achary & Dutta 1984). 3H-TdR autoradiograms were prepared from larval salivary
glands and the labelling patterns were scored following the classification of Chatterjee & Mukherjee (1975).

Table and histogram show predominance of mid-part of S-phase nuclei (3C and 3D patterns). While
the frequencies of early part (DD, 1C and 2C patterns) was 13.75 percent and late part (2D and 1D
patterns) was 11.89 percent, the mid-part (3C and 3D) showed a percentage as high as 73.29.

The synchronizing effect of Hydroxyurea at the mid-part of S-phase simulates those of FdUrd
(Achary et al. 1981) and Aphidocolin and Ricin (Duttagupta & Banerjee 1984), where more than sixty-five
percent of mid-part nuclei were recorded. Cold thymidine chase experiments, for releasing the block and
to obtain further synchronization at other parts of S-phase, are in progress.

Acknowledgement: We gratefully acknowledge Dr. A.K. Duttagupta, Calcutta University, for
providing laboratory facilities.

References: Achary, P.M. et al. 1981, Chromosoma
82:505-514; Achary, P.M. & P.K. Dutta 1984, DIS 60:209;
Chatterjee, S.N. & A.S. Mukherjee 1975, Ind. J. Expt. Biol.
13:452-459; Duttagupta, A.K. & S. Banerjee 1984, DIS 60:89-90;
Kalisch, HW.E. & K. Haegele 1973, Chromosoma 44:265-283;
Lakhotia, S.C. & A.S. Mukherjee 1970, J. Cell Biol. 47:18-33;
Mukherjee et al, 1980, 1in: Development and Neurobiology of
Drosophila (Hollaender, ed.) Plenum Pr NY, p57-84; Plaut, W. et
al. 1966, J. Molec. Biol. 16:85-93; Rodman, T.C. 1968,
Chromosoma 23:271-287.

80
70 L
Table 1. Frequencies (in %) of different types of 34-TdrR
60 | replicating patterns of salivary gland polytene nuclei of
giant Drosophila melanogaster larvae fed with Hydroxyurea
for 48 hr. Numbers in ?) show number of nuclei observed.
50 Replication patterns
- DD 1C 2C 3C 3D 2D 1D Ul LI
CONTROL: tn = in total nuclei 1In = in labelled nuclei
:E 40l tn  31.62 12.50 2.94 5.88 8.09 3.68 4.41 30.89 69.12
z (43) (17) (4) (8) (11) (5) (6) (42) (94)
> In 45.74 18.09 4.26 8.51 11.70 5.32 6.38 -- --
< 30 L 68.09 20.21 11.70
= HYDROXYUREA: tn = in total nuclei 1n = in labelled nuclei
‘ﬁ tn 0.00 2.96 4.15 16.60 20.36 5.34 2.37 48.22 51.78
20L (0) (15) (21) (84) (103) (27) (12)(244) (262)
In 0.00 5.73 8.02 32.06 39.31 10.31 4.58 -- --
13.75 72.37 11.89
10 |
Figure 1. Histogram showing frequencies of early (DD-2C), mid
(3C-3D) and late (2D-1D) patterns within the Tabelled nuclei.

DD-2C 3C-3D 2D-1D Ll The open bars represent control and solid bars represent
Replication patterns experimental (Hydroxyurea). LI indicates labelling index.
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Adell, J.C. & L.M. Botella. Universidad A larval arrest in development of Drosophila
de Valencia, Spain. Effect of crowding melanogaster was first detected in crowded
in cultures of lethal (2) giant larvae. conditions by Mensua & Moya (1983) in different wild

strains. Afterwards it has been also shown in other

Drosophila species, other Drosophilids (Botella &
Mensua 1985a), as well as in other holometabolous insects (Tribolium castaneum) data to be published
elsewhere. Recently it has been shown (Botella & Mensua 1985b) that stopped larvae seem to have
decreased levels of molting hormone. This fact has been used as a starting point to investigate the larval
stop in mutants known to be affected in the levels of molting hormone, such as lethal giant larvae (Welch
1957).

For_this purpose crowded cultures (70 larvae in 0.5 ml of Lewis medium) of the strain (2(2)gl a px
or/SM5 al2 Cy ItV cn sp2) were reared at 25°C. At different days from the seeding day, different sets of
crowded cultures were subjected to overfeeding (Moya & Mensua 1983) allowing larvae to migrate
spontaneously to larger vials (10 x 25 cm with 10 m! of Lewis medium in an inclined position). In this way
the initial population was divided into two subpopulations, inner (non-migrated individuals) and outer
(individuals recovered by overfeeding following their spontaneous migration).

Two controls, uncrowded and crowded (never subjected to overfeeding), were also taken. A total
of five replications were made of every set of vials.

Table 1 shows survival in inner, outer and total population, and mean developmental time in inner
and outer populations throughout overfeedings and controls.

As can be seen from this table, the number of larvae recovered by overfeeding decreases as the
cultures developed and becomes zero in the two last overfeedings.

As reflected by the mean developmental time (MDT), larvae recovered in the three first outer
populations may be considered stopped.

However, from a certain age on (14 day old) no larvae were recovered by overfeeding, and hence
third instar larvae of this age die, possibly as a consequence of the mutation 2(2)gl.

In Table 2 the larval mortality before and within the third instar are recorded expressed in %.

In contrast with other strains in which dead larvae cannot directly be seen, careful inspection of
these cultures reveals the presence of dead larvae in third instar.

The main point to be noted is the increase in larval mortality both before and within third instar as
the overfeedings are later. The situation of the crowded control becomes similar to the cultures overfed
at 16th day.

The effect of competition seems to enhance the larval mortality, and we suspect that some
heterozygous larvae for the mutant £{2)gi die when the competition becomes stronger. These results are
only a preliminary report to be further investigated but which appears to indicate a phenocopy effect of
2(2)gl due to an interaction between environment (competition) and heterozygous constitution for this
mutant.

References: Botella, L.M. & J.L. Mensua 1985a, IXth E.D.R.C. Hungary; 1985b, DIS 61:39-40; Mensua, J.L.
& A. Moya 1983, Heredity 51:347-352; Welch, R.M. 1957, Genetics 42:5434-5559,

Table 1. Survival in inner, outer and total population, Table 2. Larval mortality before and within
and mean developmental time (MDT) in inner and outer 3rd instar
populations throughout overfeedings and control. *

% dead % dead
Survival Survival Survival _MDT MDT* larvae before larvae* in
(inner) (outer)  (total) (inmer) (outer) 3rd instar 3rd_instar
Uncrowdeg_fontro1:50.211.6 50.251.6 —on 12.840.1 Control (crowded) 44.4% 54.4%
Crowded control: Overfeeding (days):
13.5¢2.6 --- 13.5¢2.6 13.9%0.3 --- 8 24.9% 2.7%
Overfeeding (days): 10 37.4% 4.6%
8 6.0+0.6 42.8+1.6 48.8+#1.1 13.2+0.5 16.2+0.1 12 31.6% 20.9%
10 14.0+2.3 22.4%#5.6 36.4%3.9 13.4:0.1 18.4%0.4 14 35.7% 58.2%
12 13.7+3.4 8.5%6.4 22.2+6.0 14.3%0.3 21.5%0.2 16 44.6% 54.1%
14 11.0+2.0 --- 11.0£2.0 13.3#0.2 --- * this percentage of dead larvae was calculated
16 10.0#1.9 --- 10.0+1.9 12.8+0.4 --- referring to individuals which attain 3rd instar.
*Regression values: a(intercept at origin) = 5.41;
b{slope) = 1.33; R2 = 0.99.
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Adell, J.C. & L.M. Botella. Universidad [t has been reported (Mensua & Moya 1983) that’
de Valencia, Spain. Effect of long-term competition induces larvae of D.melanogaster to
competition on development of arrest their development in third larval instar. This
Drosophila melanogaster. is true both, at different temperatures (Botella &

Mensua 1985a) and at different crowding densities

(Mensua et al. 1983). Nevertheless, the number of
arrested larvae depends on the degree of crowding (Mensua et al. 1983). On the other hand, long-term
competition in other Drosophilids (such as Chymomyza costata) induces third instar larvae to enter
diapause. This being so, and to further investigate on the effects of continuous crowding in
D.melanogaster, two sets of experiments have been carried out in this species, reared at two temperatures
(19 and 25°C). For this purpose two different sets of 5 x 0.8 cm vials with 0.5 ml of Lewis medium were
seeded with 70 newly hatched larvae from an isogenic Oregon-R strain. A total of 30 vials were started
at 19°C and 26 vials at 25°C. At different intervals, every 9 days at 25°C and every 18 days at 19°C, the
still remaining larvae were extracted from the original cultures, and transferred by groups of 70 larvae to
vials identical to the previous ones, keeping in this way the same crowding. The number of emerged adults
was recorded daily until the exhaustion of the cultures.

Table 1 is a life table showing the following parameters: the total number of remaining larvae at
the end of each transfer, the number of dead larvae, the total number of pupated larvae, the number of
dead pupae and the number of emerged adults, each accompanied by their corresponding percentage
referred to the total number of larvae in each period for 19°C and 25°C. Bearing in mind that previous
experiments carried out in our laboratory have shown that mean developmental time in the same strain in
uncrowded cultures is about 19-23 days at 19°C and about 9-13 days at 25°C, a large delay in mean
developmental time can be observed in both temperatures as a consequence of long-term competition. In
our case development has been prolongated until 32 days at 25°C and 53 days at 19°C. It is worth pointing
out that pupal mortality increases as competition lasts longer. This effect may be due to the increased
intoxication of larvae subjected to the competition process which are being forced to ingest their metabolic
wastages (uric acid among them) (Botella et al. 1985). It is also interesting to note the higher rates of
mortality obtained at 19°C owing to the fact that 25°C is a better temperature for Drosophila development
than 19°C (Ashburner & Thompson 1978).

On the other hand, in contrast with the result obtained in Drosophilids with larval diapause, such
as Chymomyza costata (Botella & Mensua 1985b), long-term competition cannot stop larval development
for months in third instar. In fact, as can be seen from the table, all larvae finally pupated or died. In this
sense larval arrest in Drosophila may be viewed rather as a kind of quiescent state susceptible to end as
soon as environmental conditions become slightly more favourable throughout the successive transfers to
fresh medium. This mechanism would be parallel to the adaptive meaning of larval diapause in
non-diapausing species such as Drosophila, but in a more flexible way than diapause do.

References: Ashburner, M. & J.N.
Thompson 1978, The Genetics and
BioTogy of ODrosophila, v.2a Acad-

Table 1. Life Table from the experiments of long-term competition in emic Pr.: Botella, L.M. & J.L
Drosophila melanogaster at 19°C and 25°C. Mensua 1985a, IXth E.D.R.C. Hung-
Temper- Dead Pupated Dead Emerged Remainin ary; 1985b, DIS 61:39-40;
a 9 P 2y Adulis(%)* 1 % BotelTa, L.M., A. Moya, C. Gonza-
ature Days larvae(%) larvae(%) upae(%) ults(%) arvae()q Yoz & J.L Mensun 1988) 3. Tnecac
19°C 1-18  255(12.1) 372(17.3) 99(26.6) 273(73.4) 1473(70.1) Physiol. 31:179-184; Mensua, J.L.,
- 95(33.7 08(61.8) 312(34.4) 596(65.6 67( 4.6 L.M. Botella & A. Moya 1983,
19 gi 44:262 2; 924235 8; 172;’0 8; 7229 2; 0( ) VIiiith E.D.R.C. Cambridge; Mensua,
37- . . . . J.L. & A. Moya 1983, Heredity
25°C 1-9  489(26.9) 350(19.3)  45(12.8) 306(87.2) 980(53.8) 51:347-352.
10-18b 216(23.7) 545(59.9) 69(12.7) 476(87.3) 149(16.4)
19-27 50(35.7) 82(58.6) 33(40.2) 49(59.8) 8( 5.7)
28-36 5(72.5) 3(37.5) 3(100) 0 0 IR, NS
= e
* % of emerged adults and dead pupae were referred to total no. of pupated Y LT T

larvae. a = days of culture. b = % of 910 larvae which were seeded.
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Alahiotis, S.N. and G.N. Goulielmos. It is known that in crosses between the sibling species
University of Patras, Patras, Greece. Fertile Drosophila simulans and D.mauritiana (@ species
F1 males and females from crosses between originated from D.simulans; Tsacas et al. 19871
Drosophila mauritiana females and D.melano- fertile females and sterile males are yielded in the
gaster or D.simulans males. F1 generation, independently of what species is used

as female. Moreover, it is also known that in crosses

between the sibling species D.melanogaster and
D.mauritiana, sterile females or males (in respect with the melanogaster sex used) are yielded in the F1
generation. In spite of this general consensus, we present now data showing that fertile males and females
can be obtained from some crosses between the sibling species pair mentioned above. Thus, in one out of
55 pair matings, where mauritiana was used as female and melanogaster as male, fertile Fq1 males and
females appeared. The fertility of these individuals was tested by mating them and noticing if Fy (or Fp)
progeny are yielded. These interspecific fertile hybrids have been named mame and are kept with success
in our laboratory as a stock for 10 generations so far. In the opposite cross (2 melanogaster x mauritiana
d), seven out of 43 pair matings were found to yield hybrid females (named mema) which are sterile when
crossed with melanogaster or mauritiana males. It must be noted that as melanogaster we used the
Cyl.4/Pm stock, while in a previous effort using another melanogaster stock (homozygous for the malate
dehydrogenase fast form), we failed to get one successful mating (yielded offspring) out of 92 performed.

In another interspecific cross-type where mauritiana was used as female and simulans as male, two
out of 82 pair matings yielded fertile Fq males and females. These interspecific fertile hybrids have been
named masi and are kept in our lab as a stock, like mame. In the case where mauritiana is used as male
and simulans as female, 63.41% (26/471) successful matings obtained. Each such successful pair mating
vielded females and males which are sterile when crossed with each other but fertile when crossed with
mauritiana (males) and simulans (males or females). When mauritiana females are crossed with the above
described interspecific hybrids (named sima), no progeny are produced. The same is also true in the cross

? mauritiana x mame <. In crosses ¢ mame x masi
o (and the reciprocal), some pair matings are

Table 1. Successful and unsuccessful pair-matings successful, vyielding females and males which
between pairs of D.melanogaster (mel), D.simulans possibly get genes from three_q|fferent species
(sim) and D.mauritiana (maur), as well as between (melanogaster, simulans, n"naurmang). In Table
fertile interspecific hybrids* and their parents. 1 we show all the above information described

and in Table 2 we give a brief summary of the

No. of matings reproductive isolation status among the three

species pair successful unsuccessful_total sibling species examined as it was found in our
9 sim x.maur o 26 15 41 lab (with the strains of the species we used).
¢ maur x mel & 1 54 55 It must be noted that the combination
? maur x simd 2 80 82 melanogaster-simulans was tested and our findings
¢ mel x maur & 7 36 43 verify the previous consensus (see Table 2), that
STt T is, sterile Fq females or males are produced,
% masi x sim & 15 27 42 dependent on the melanogaster sex used.
¢ masi x maur 16 ] 17 However, in a mass cross (6 ¢ melanogaster x
¢ maur x masi & 0 49 49 simulans & 6) a part of the sterile females
? sim x mast & R 3 4. obtained as expected, 3 hybrid males were also
2 mame x mel & 1 0 13

? mame X maur <
? maur X mame o

3
1
0
2 mel x mame ¢ 8 0 8 .
2 mema x mel & 0 14 14 Table 2. Hybridization possibilities between
0

the 3 sibling species, melanogaster, simulans
X maur d 28 28 . ) ' N ’
# mema xmaurd D S0 ___..£8 mauritiana, as it has been found in our lab.

¢ sima x sim ¢ 7 3 10 ¢ ¢

? sima X maur o 3 3 6 _parents

? maur X sima o 0 16 16 ? mel x sim¢ sterile ---

?simxsimas 9 o 9. ¢ sim x mel & - sterile
. ? mel x maur ¢ sterile ---

2 masi x ma?se.: ; ;g g;’ ? maur x mel o fertile fertile

mame X masi ? sim x maur ¢ fertile* fertile*
*The name of the interspecific hybrids is com~ ¢ maur x simd fertiie fertile

posed of two syllables. The first is from the ¢

. * ilew crossed with each other
and the seond from the ¢ species-parent name. but sterile when crossed

(see text)



June 1986 Research Notes DIS 63 - 15

Table 3. Mating propensities in multiple choice experiments involving
the interspecific fertile hybrids masi and its parental species,
mauritiana and simulans.

noticed. They electrophor-
ized for the alcohol dehy-
drogenase and exhibited

Cross No. of Sexual Isolation an intermediate (between

AxB AXAT ?AxBd ¢BxAs ¢BxBs chambers* Index + S.E. melanogaster and simulans)
sim x masi 25 22 13 27 6 0.195 + 0.105 electrophoretic pattern.

. The situation where

maur x masi 5 14 15 37 8 0.183 £ 0.116 mauritiana females do not

* in each chamber existed 12 virgin females and 12 males from each stock. give offsprings with masi

or mame males, was fur-

ther investigated in an

attempt to see if this situ-
ation is due to pre- or post-mating isolation mechanism. Thus, performing multiple choice experiments
(see for methodology Kilias & Alahiotis 1982), the mating propensities of our interspecific hybrids with
their parental species were determined. As it is shown in Table 3, mauritiana females copulate with masi
males, a fact which demonstrates that the absolute reproductive isolation observed between them is not
due to premating mechanisms. Furthermore the same table shows that no significant sexual isolation
toward homogametic mating has been developed. Taking into consideration the melanogaster-mame
combination, we observed in preliminary experiments, that all the four possible mating types can be
obtained, while this is not true in the case of mauritiana-mame combination where mauritiana females do
not seem to copulate with mame males.

The situation described here regarding the reproductive isolation status between three sibling species
in the D.melanogaster subgroup differs with that which it was so far known. These differences may be
based on the genetic composition of our strains used (e.g. CyL4/Pm for D.melanogaster; D.simulans was
captured recently from a Greek natural population) or on some evolutionary changes of D.mauritiana under
the laboratory conditions where lately is maintained.

The implication of these hybrids to the study of the speciation mechanisms is obvious and can be
proved important in understanding the evolution of interspecific reproductive isolation. The elucidation
of the detailed genetic organization of these hybrids (the status of which was also verified by
electrophoretic and cytogenetic criteria) will contribute greatly to the approach of the above purpose.

References: Kilias, G. & S.N. Alahiotis 1982, Evolution 36:121-131; Tsacas et al. 1981, in: The Genetics and
Biology of Drosophila, Ashburner, Carson & Thompson (eds.), Acd. London, Vol 3a:197-259.

Albers, K.B.M. and R. Bijlsma. University of It is well known that D.melanogaster can readily
Groningen, Haren, Netherlands. Selection become tolerant for a wide range of toxic chemicals
for increase in tolerance with respect to when present in its environment. To obtain insight
xenobiotics in Drosophila melanogaster. in the process of developing tolerance, two different

populations of D.melanogaster were subjected to

selection on five xenobiotics, Selection was
performed by rearing the flies in cages on food supplemented with the xenobiotics. During the experiment
the concentrations were increased regularly in 7-8 steps and the initial concentrations and the
concentrations after 17 months (the moment the tolerance levels were determined) of the different
chemicals are given: (1) phenobarbital {(sodium salt): 250 -+ 1300 ppm; (2) rotenon (a commercial anti-flea
powder containing 0.9% rotenon was used): 6 24 ppm; (3) malathion (a commercial preparation containing
50% malathion was used): 0.15 + 0.65 ppm; (4) carbaryl (also a commercial preparation containing 50%
carbaryl was used): 6 > 28 ppm; (5) DDT: 15+ 65 ppm. The first chemical is used as a drug; the other
four are or have been used as insecticides.

For the experiments two different sets of each six population cages were established. The Bogota
populations were initiated with 36 independent lines isolated from the Bogota base population as described
by Bijlsma (1980). The 50 x 50 populations were initiated with 40 lines from the second reisolation from
the original 50 x 50 base population as described by Bijlsma & Van Delden (1977). All cages of each set
were provided with standard food (for description of the food see Bijlsma 1980) for the first weeks to get
them well established. Thereafter one cage of each set was kept on this food (control) while the others
were supplied with standard food supplemented with one of the five toxic compounds. To standardize the
selection pressures somewhat, the initial concentrations were chosen in such a way that the larval viability
was approximately 40-60%; as a results the density in the cages was kept well over a thousand individuals.
When the concentrations were increased during the experimental period, it was also ensured that the
population density stayed above this level.
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Table 1. Mean egg-to-adult survival (mean * S.E. in angles) for the
selected populations on food supplemented with the different xenobiotics
together with the survival of the control populations at the same
concentration.

June 1986

The level of toler-
ance was determined
by measuring the egg-

Bogota 50 x 50 to-adult survival of
Selected control selected control both selected and con-

phenobarbital 1750 ppm  48.46:1.04 13.47+1.34  53.77:1.19  8.34:1.62 trol flies on food sup-

rotenon 30 ppm  43.44:3.97 28.05:0.83  50.71%5.36 14.15:2.26 plemented with a series
malathion 0.90 ppm  59.14:0.94 5.18#1,11  55.02+2.60 0 of different concentra-
carbaryl 36 ppm  50.411.29 0 51.82+1.98 0.960.96 tions of the xenobiotic
DDT 90 ppm  53.46%1.02 17.34%1.50  51.83:1.86 3.67:1.68 studied (selected flies

were tested only on
the chemical they were
reared on). For the
tests flies were collec-
ted from the cages and

Table 2. Estimated concentrations of the xenobiotics (in ppm) ‘that give an egg-to-
adult survival of 50% both for the selected populations and the control populations
together with the ratio of these two.

Bogota 50 x 50 reared for one genera-
selected control ratio selected control ratio tion on normal food.
population population select/contr. population population select/contr. Thereafter females

phenobarbital 3500 950 3.7 4425 750 5.9 were allowed to lay
rotenon 25.5 12.5 2.0 56 16 3.5 eggs on 2% agar gels
malathion 2.90 0.18 16.1 2.0 0.15 13.3 for 6 h, after which
carbaryl 41 10 4.1 42 10 4.2 the eggs were collected
DDT 210 17 12.4 210 9 23.2 and cultured in vials,

"100 eggs per vial.
Table 1 shows the result
when selected and control flies were reared at the same concentration. It is clear that the selected flies
of both populations show a much higher survival than the control flies for all xenobiotics. Student-t testing
of the difference in survival between selected and control flies showed that the difference was highly
significant for all comparisons (P<0.001). This indicates a significant increase in tolerance in all selected
populations. As the egg-to-adult survival was measured on different concentrations of the xenobiotics, it
was possible to estimate the concentrations at which 50% survival would be expected. These concentra-
tions are shown in Table 2 for both selected and control flies. Furthermore the relative increase in
tolerance in the selected populations (represented by the ration of these two) is shown in this Table. It is
clear that the two populations have reacted in more or less the same way; the relative increase for each
xenobiotic shows the same order of magnitude for both. On the other hand there are marked differences
between the compounds.

Phenobarbital, rotenon and carbaryl show an increase in tolerance of 2-5 times, whereas the increase
in tolerance for malathion and DDT is much greater, 15-20x. Both malathion and DDT treated flies seem
to have become resistant to concentrations much higher than they have experienced during the experiment
(highest concentrations used, respectively, 0.65 and 65 ppm). Especially the difference in tolerance
increase between carbaryl (Y4 x) and malathion (Y15 x) is remarkable, as it is well known that both
insecticides bring about their toxic effect in the same way by inhibiting acetyl-choline esterase activity
in insects. The reason why some xenobiotics cause a much higher increase in tolerance is not clear at the
moment. One possibility is that malathion and DDT have caused higher selection pressures in the cages
and therefore might have effected a different tolerance mechanism. Investigation of the genetic bases
of the increase in tolerance and the possible existence of cross-resistance is needed to elucidate this
question.

" References: Bijlsma, R. 1980, Biochem. Genet. 18:699-715; Bijlsma, R. & W. van Delden 1977, Genet. Res.
1221-236.
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Alcorta-Azcue, E., E. Garcia-Vazquez and

F. Sanchez-Refusta. University of Oviedo,
Spain. Influence of the altitude in Asturian
communities of Drosophilidae.

The Drosophila genus is a material usually used for
the genetic research, because flies are easily
captured and reproduced in laboratory; their
fecundity is high (Fowler 1973) and their vital cycle
is short (Ashburner & Thompson 1978). Drosophila
has 15 subgenus (Wheeler 1983); in our work we study
two of them: Dorsilopha (one species, D.buskii), and Drosophila (49 species reported in Europe).

We sample Drosophilidae along the river valley Paramo-Nalon, in Asturias (North of Spain). This
valley goes along 60 km. from 1300 m. of altitude to sea level, in S-N direction. His climate has a gradient
from cold maritime in the high area to temperate maritime in the coast belt (Felicisimo & Alvarez 1980).
This is why this valley is adequate for studying altitude influence over the Drosophilidae communities.,

So, we can bring some new data about Drosophila species ecology and distribution.

Capture sites are in the map of Figure 1, as well as the ecosystem type of each one. We show in
Table 1 the ecologic and climatic parameters that we have measured for each capture site.
Thermopluviometric data are obtained in the nearest meteorologic stations. These data are missing for
those sites where pluviosity and temperature records couldn’t be taken.

Flies were captured during the last week of August. Eight traps with banana and yeast have been
placed in nature for three days. Begg & Hogben (1946) and Parsons & Stanley (19871) have described this
method as effective for capturing the species of Drosphila in the wild, though banana is not their natural
nutritive source. Data are shown reuniting both sexes.

We have found 10 species of the Drosophila genus (Table 2). D.simulans and D.melanogaster are
constant in all collection stations. D.obscura, D.buskii, D.immigrans and D.funebris are less constant, while
the other four species are rare.

CANTABRIC

SEA

Sites Ecosystem Sites Ecosystem
1. Puerto Ventana Beech Forest 6. Trubia nc. Orchard
2. Cabanas Meadow 7. Trubia c. Poplar Forest
3. Fresnedo Chestnut Forest 8. Sandiche Orchard
4. Entrago Meadow 9. Soto del Barco Shrubbery
5. Proaza Apple Forest

Figure 1. Capture sites in Asturias, along the Paramo-Nalon valley.
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Table 1. Parameters determined in each site of capture.
Temperature Dominant Total no. of Ratio:
Sites Altitude averages Pluviosity Orientation species individuals D.sim./D.mel.
Puerto VYentana 1500 m. 13.3° 9.0 mm £ (90°) D.obscura 7 --
Cabanas 1090 m. 13.3° 8.2 mm NW (330°) D.simulans 9 7.04
Fresnedo 690 m. 18.0° -- SE (120°) D.simulans 95 16.13
Entrago 450 m. -- 35.0 mm N (0°) D.simulans 68 4.25
Proaza 210 m. 20.2° 27.2 mm SE (110°) D.simulans 877 8.06
Trubia nc. 180 m. 19.2° 32.4 mm E (50°) D.simulans 478 4.08
Trubia c. 90 m. 19,2° 32.4 mm N (0°) D.simulans 942 3.42
Sandiche 60 m. 19.6° 29.8 mm Mid-valley D.melanogaster 640 0.67
Soto del Barco 10 m. 18.0° 32.0 mm NW (320°) D.melanogaster 149 0.33
Table 2. Number of individuals of each captured species in each site.
Sites D.melano- D.simu- D.ob- D.subob- D.fune- D.bus- D.pha- D.immi- D.tes- p pydej
gaster lans scura scura bris kii lerata grans tacea
Puerto Ventana -- -- 7 -- -- -- -- -- -- -
Cabanas 1 7 1 -- -- -- -- -- -- --
Fresnedo 4 64 19 -- 8 -- -- -- -- --
Entrago 12 51 4 1 -- -- -- - -- -
Proaza 94 752 10 -- 9 11 - -- - -
Trubia nc. 72 293 28 - - 11 3 71 -- --
Trubia c. 212 724 1 -- 2 1 1 1 -- --
Sandiche 342 230 17 2 -- 42 - 5 1 1
Soto del Barco 102 34 13 -- -- == -- -- == --
- Drosophila abundance, measured as the total
R Mt number of captured individuals, is the first index of
2 £ the habitat resources for this genus (Table 7). Alti-
i tude is a limitant factor, though at 700 m. we cap-
= = @ tured a number of individuals not different from that
Altitude E E of the captures at sea level (Garcia-Vazquez et al.
s o o i ® 1985).
o S S S EL Diversity (Figure 2), as index of the community’s
— — o0 = a variety, is measured by the Shannon formula. We
~ . : : find a negative correlation between diversity and al-
N — titude (r = -0.65, 7 df., p<0.05), mainly due to influ-
a ence of the higher areas (above 700 m.). Climatic
~ o~ conditions in this area are not suitable for the Droso-
o phila development. So, in Puerto Ventana only the
= M resistant D.obscurg develops. D.melanogaster and.
© D.simulans appear in Cabanas (1090 m.), but they are
= = very less abundant than in the lowest areas. Favour-
) able environment in low areas enable more diverse
= Tel communities development.
Altitude has a different importance for each
W captured species. D.funebris is associated to forest
ecosystems, although it seems to be independent from
~ the dominant tree species. D.funebris does not com-
pete with the other species because there is not a
) dimunition of them when D.funebris is more abund-
ant. Altitude is not a decisive factor for this species.
o D.buskii and D.immigrans appear respectively
v v v l from Proaza and Trubia nc. to low areas; altitude
8 R 3 A
=z — —~ o
igu . Diversity and altitude variation along the
ALISHIAL( 5;?1;5. ZCorrzﬂgt?onybetween these parameters. S
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seems to be a limitant factor (stronger in D.immigrans than for D.buskii), as we cannot associate their
appearance with other ecological factor,

D.simulans is the most abundant species in this sampling. It is dominant in most of the capture sites,
though D.melanogaster coexists with it. D.melanogaster and D.simulans are sibling species, which com-
part the same habitat (Parsons 1975); they have an effective sexual isolation (Mourad & Mallah 1960).
Nevertheless we find a different development for both species according to altitude. D.melanogaster has
a negative correlation between altitude and abundance (measured as the number of captured individuals,
see Table 2): r = -0.67, 6 df., p<0.05); D.simulans seems to be the most resistant to adverse ambiental
conditions, and it accepts a greater ambiental variation. it is established in more extensive areas than
D.melanogaster, and easily becomes the dominant species.

In high areas, temperature has much day-night variation; furthermore, the minimum temperature
is less than in low areas. The fact that D.simulans have been favoured in that environment is contrary to
findings of other authors. Parsons (1975) found that D.melanogaster is favoured against D.simulans when
temperature variation is great; Cuesta & Comendador (1982) proved that D.simulans is less resistant to low
temperatures than D.melanogaster.

Also, a seasonal substitution of D.melanogaster by D.simulans is cited: D.melanogaster is dominant
in spring, whereas D.simulans is dominant in autumn (McKenzie & Parsons 1974). We think that this
replacement is more rapid in high areas, under unfavourable ambiental conditions.

References: Ashburner, M. & J.N. Thompson Jr 1978, in: Genetics and Biology of Drosophila, Ashburner & Wright
(eds.), v.2a:1-109, Academic Pr. London; Begg, M. & L. Hogben 1946, Proc. Roy. Soc. Lond. Ser. B 133:1-19; Cuesta,
L. & M.A. Comendador 1982, Medio Ambiente 6(1):33-42; Felicisimo, A.M. & M.,A. Alvarez 1980, in: Avances sobre 1la
Investigacion en Bioclimatologia, VII Simposio de Bioc]imato]ogia, Sevilla (Spain); Fowler, G.L. 1973, Adv. Genet.
17:293-360; Garcia-Vazquez, E., F. Sanchez-Refusta & E. Alcorta-Azcue 1985, Rev. Biol. Univ. Oviedo 3:31-4;
McKenzie, J.A. & P.A. Parsons 1974, Aust. J. Zool. 22:175-187; Mourad, A.M. & G.S. Mallah 1960, Evolution
14:166-170; Parson, P.A. 1975, Quart. Rev. Biol. 50:151-169; 1982, Evol. Biol. 14:297-350; Parson, P.A. & S.M.
Stanley 1981, in: Genetics and Biology of Drosophila, Ashburner, Carson & Thompson (eds.), v.3a:349-393, Academic
Pr. London; Wheeler, M.,R. 1983, in: Genetics and Biology of Drosophila, Ashburner, Carson & Thompson (eds.), v.
3a:1-97, Academic Pr. London.

Alexandrov, I1.D. Research Institute of Medical In  the same experiments described earlier
Radiology, Obninsk, USSR. Modification of (Alexandrov 1985), two hundred and forty-seven
radiation-induced rates of intra- and inter-genic different black mutations (region 34D of 2L
changes at the black locus of Drosophila melano- chromosomes) were recovered simultaneously with
gaster by the genotype, caffeine, actinomycin-D, the yellow ones among the Fq progeny resulting from
sodium fluoride and radiation quality. the mating of the irradiated males to In(MscS Thsc8R

+ dI-49, y sc>1 sc8 wa; b cn vg females. Each of the

black mutants was at first mated to b Pm/In(2LR)Cy,
net dp")(I Cy b pr Bl It3 cn2 L4 sp2 tester flies of the appropriate sex to obtain, when all was said and done,
the black homozygotes. According to data of the genetical analysis, all the black mutations, as with the
yellow ones, have been classified into 3 main and regularly occurring mutant types: (1) sterile Fq visibles
(SV) (80 out of 247 black mutations scored), (2) transmissible visibles with recessive lethality (LV) (76 out
of 167 fertile Fq mutants), and (3) transmissible and viable in homozygote visibles (VV) (all the other fertile
mutants).

A further analysis of LV showed that one third of them (25 out of 76) had a dominant sterility and
a low viability (LVS) (. e., the Fy heterozygotes b*/b Pm or bX/In(ZLR)Cy, when inter-se crossed, yielded
no progeny at all), but the rest of the LV were fertile ones (LVF) (57 out of 76). Some of the latter, when
bXBl heterozygotes constructed were inter-se crossed, had a recessive lethality inseparable from the black
phenotype (true LvF being deficiencies, inversions, etc., according to data of the genetical [Alexandrov
1984] and cytogenetical [Alexandrov & Alexandrova, this issue: New Mutants] analysis), whereas the others
had an independent recessive Iethal separated from the black mutation by crossing over in_the bX/Bl female
heterozygotes (so-called "twin" black mutants). Polytene chromosome analysis of LVF and the 68 VV
preserved was also carried out, and the number of VV associated (VW€h) as well as unassociated (VV8) with
chromosome rearrangements was detected (Alexandrov & Alexandrova, ibid.).

A knowledge of a genetical nature of the black mutations scored has made it possible now to
estlmate the relatlve proportion of intra-locus changes (VV8) versus all inter-genic (i.e., chromosome SV,
LVS, LVF and Vveh) ajterations affecting the chromosome region of interest after action of the variable
studied (Table 1 (LVF are given as so far non-tested for the presence of independent recessive lethals).
Corrected a.m.f. for VV8 (i.e., taking account of the "twin" black LVF, among which gamma-ray-induced
"twin" mutants are found to arise nearly twice as frequently as the neutron-induced ones) and for the
chromosome rearrangements as a whole are listed in Table 2.



DIS 63 - 20 Research Notes

TABLE 1. Number of mutations

vvch

Micro de- Visible re-
letions* arrangements

Conditions of

expem‘ment§ vv9g SV S LvF analysis

Lost before

Total

a.m.f.**

[§ = radiation, dose, modifier used, genotype of male treated, No. of Fj progeny scored]

1. gamma-rays, 40 Gy, D-32, No. = 192939
9 LS A 2 S
/a.m.f,/= /1.2/

2. gammwa-rays, 40 Gy, D-18, No. = 156127
19 14 3 5

/a.m.f./= /3.0/ /3.5/
3. caffeine (0.2%) + gamma-rays, 40 Gy, D-32, No. = 91729
18 4l
/a.m.f./= /4.9/ /2.2/
4. actinomycin-D (100 pg/ml) + gamma-rays, 40 Gy, D-32, No. = 69046
8 E S U S
/a.m.f/= /2.9/ /7.6/
5. sodium fluoride (0.2%) + gamma-rays, 40 Gy, D-32, No. = 30861
8 . S,
/a.m.f./= /6.5/ /7.3/
6. 0.1, 0.35 and 0.85 Me¥ fission neutrons, 8-10 6y, D-32, No. = 79839
2 o s s
/a.m.f./= /2.5/ /36.3/
7. 252cf, 14 Gy, D-32, No. = 24072
2 R SRR SRS S |
/a.m.f./= /5.9/ /17.8/
8. 0.85 MeV fission neutrons, 10 Gy + gamma-rays, 10 Gy, D-32, No. = 13377
1 A S A
/a.m.f./= /3.7/ /29.9/
9. X- or gamma-rays, 40 Gy, c{3)6, No. = 143305
L L - S
/a.m.f./= /1.7/ /4.5/
10. 0.35 and 0.85 MeV fission neutrons, c(3)G, 5 Gy, No. = 20605
1 e ————
/a.m.f./= /9.7 /19.4/
vescscessscsrannasasascccasnsscncss sasses 10 Gy, No. = 10357
0 L T253)
/a.m.f./= /0.0/ /38.6/

41
/5.3/

41
6.5/

26
/7.1

29
/10.5/

17
/13.8/

31
/38.8/

8
/23.7/

/33.6/

38
/6.6/

/29.1/

/38.6/

* Sterile in homozygote black mutants without visible rearrangements;
** a.m.f. = average mutation frequency, locus/r x 1078,
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As seen, VV8 (co-
rrected a.m.f.) arise
nearly as frequently
as chromosome re-
arrangements in
the wild-type (D-32,
D-18) and <(3)G
male germ cells (the
post-meiotic stages
as a whole) after
gamma-irradiation.
On the other hand,
fission neutrons and

Cf are more ef-
ficient than gamma-
rays in producing
both the chromo-
some and the gene
black mutations in
different genotypes
although this effect
is more profound
for the first than
for the latter.
Therefore, the rela-
tive proportion of
intra- versus inter-
genic changes indu-
ced by high-LET
radiations at the
locus in question
turn out to be 71:4
and 1:2 for the wild-
type and c(3)G male
germ cells, respec-
tively. It is of inte-
rest that the conse-
cutive irradiation
by neutrons and
gamma-rays increa-
ses the yield of the
chromosome  black
mutations as well
as VV8. This finding
for the black VV8
is analogous to that
for VVB at the vyel-
low locus (Alexan-
drov 1985). How-

ever, unlike the latter, pre-treatment of the D-32 males with caffeine or actinomycin-D (other things being
equal) enhances the occurring of VV8 whereas the actinomycin-D, but not the caffeine, increases the yield
of the black chromosome mutations (cf. the yellow ones, Alexandrov 1985).

The modifying effect of sodium fluoride (the males were fed on 0.2% NaF in 10% sucrose for 24 hr
prior to irradiation) is marked for both gene and chromosome black mutations (Table 2), and this picture
is found to be exactly opposite to that for the sex-linked loci. In particular, among 15522 X chromosomes
studied in the same experiments, not one yellow mutation and merely 9 white mutants (among which only

one was VVB) were scored. Therefore, sodium fluoride

significantly

increases

the vyield of

gamma-ray-induced autosomali, but not sex-linked, visibies mutations, at ieast under our experimental

conditions. To answer the question,

whether the action of sodium fluoride

is a chromosome-
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Table 2. Corrected (i.e., with accounting of
the "twin" black mutants*) a.m.f.** for the
gene (VV9) and chromosome black mutations
scored in different experiments listed in
Table 1.

Total No. of Corrected a.m.f. for

No.

Research Notes DIS 63 - 21

or locus-specific, the effect of the NaF upon the
radiomutability of the other autosomal loci needs
to be studied. Such research with both cinnabar and
vestigial mutations scored simultaneously with the
black ones is in progress now.

of LvF “twin® +xy Chromosome When comparing data secured for both the black
exp. _scored LVF w9 rearr, ¥ (this Note) and the yellow (Alexandrov 1985) loci,
1. 11 8 2.6 (17) 2.7 (24) one must point out that, in the picture of the
2. non= 3.0 (19) 3.5 (22) radiomutability of the two loci in question after

tested action of the variables studied, there are very mar-
3. 2 0 4.9 (18) 2.2 ( 8) ked features in common (e.g., the same proportion
4. X 3 4.0 (11) 6.5 (18) of intra- versus inter-genic alterations after gamma-
5 3 1 7.3(9) 6.5(8) irradiation predominate the inter- over intra-geneic
6 13 4 7.5 (16) 31.3 (25) changes among neutron-induced mutations, etc.) as
7. ! 0 5.9 (12) 17.8 (6) well as obvious distinctions (e.g., the different
8. 3 2 1.2 (3) 22.4 (6) effects of the modifiers studied upon the yield of the
% 8 4 2.4 (14) 19.4 ( 20 yellow and black VV8) which appear to be conditioned
10 2 0 9.7 (1) 19.4 (2) by unique features of the fine structure of the loci
* See text; ** See Table 1; *** Figures in () themselves and/or of the neighbouring chromatin.

show number of mutations recovered.

References: Alexandrov, 1.D. 1984, DIS 60:45-47;
1985, DIS 61:25-26.

Alexandrova, M.V. Research Institute

of Medical Radiology, Obninsk, USSR.
Genetic and cytogenetic mapping of the
chromosome rearrangement breakpoints
induced by high- and low-LET radiations
around the black locus of D.melanogaster.

The first results of the cytological analysis of lethal
black mutations induced by gamma-rays in c(3)G male
sperms or spermatids had revealed that the location
of chromosome rearrangement breakpoints around
the black locus, which have been mapped by Woodruff
& Ashburner (1979) in 34D6-8 region of 2L
chromosome, appear to be clearly non-random. To
study the "hot" points supposed in region of interest,
more precisely the breakpoints of 371 radiation-induced chromosome black mutations preserved, were
determined by a cytological mapping on the polytene chromosomes as well as by the genetic testing against
nub, j, rk and pu.

According to the data obtained (Table 1 in 34D1.2-D4 division, lying just to the distal of b, the
breakpoints of rearrangements induced by both low- and high-LET radiations were recovered at a
disproportionately high frequency relative to ones mapping in the other division of the 34A-34D"1.2 region
studied, namely 27 independent hits in the first versus 2, 1, 1 and 2 hits in the latter, respectively (Figure
1. In contrast, the distribution of the breakpoints in the proximal of b region 34D8-35E seems to be more
or less at random, although in 34D8-E1.2 division direct adjoining to b the frequency of the breakpoints is
higher than in the others as well.

As a whole, 35 (55%) out of 64 radiation-induced breakpoints recovered in 34A-35E region of 2L
chromosome were mapped in 34d3-8 subregion. They apparently surround the locus black situated there.
Since a high frequency of chromosome breakpoints is one of the main features of intercalary
heterochromatin in D.melanogaster (Hannah 1951), our data make it possible to assume that the 34D3-8
region appears to be also intercalary heterochromatin, one in which the black locus is apparently embedded.
It seems to be the particular position of the locus in question that brings about both the predominance of
deficiencies among the radiation-induced rearrangements in the region of interest (Table 1) and the high
frequency of point mutations at the b locus after action of low- or high-LET radiation (Alexandrov, this
issue).

The data obtained allow a decision to be also made concerning the more exact location of the j, rk
and pu on the chromosome map than it was as yet known. Indeed, the twin j rk phenotype found to have
all the j rk/Df(2L) heterozygotes lacking the bands 34E4.5, but not 34E1.2 (e.g., cf. Df(2L)b79b4 and
Df(2L)b801). Therefore, the both loci in question are closely linked and located in the bands (or interbands)
34E4-5. Results of the marker analysis demonstrate too that the pu locus is placed more far to the right
of rk (probably, in the bands 35B2-4, Figure 1) than it was previously mapped with respect to rk and lethal
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Figure 1. Results of cytogenetic and genetic mapping of the
radiation-induced chromosome breakpoints {*) in the 34A - 35F region of
2L chromosome of D.melanogaster. One asterisk corresponds to one
breakpoint. Genetic and chromosome maps as described by Lindsley &
Grell (1968).

Table 1. Cytology and genetics of the radiation-induced chromosome
rearrangements recovered as the lethal black mutations.

Rearrangements Cytology Genetics
Tp{2)b71k1 34D2-4; 34D8-E1.2; 43C2-4 nub™- b~ - §* - rkt- put
Df(2L)b74c6  34D2-4; 34D8-E1.2 nub*- b= - = - rk*- put
Df(2L)b77¢ 34D2-4; 34F4-35A1.2 nub*- b= - j° - rk=- put
Df (2L)b78j 34D2-4; 35A3-4 nub*- b~ - §j~ - rk=- put
Df(2L)b79a3 34D2-4; 34D8-E1.2 nub*- b= - jt - vkt- put
Df(2L)b79b3  34C7-D1.2; 35A4 b~ - §~ - rk=- put
Df(2L)b79b4  34D2-4; 34E6-F1.2 nub*- b~ - j= - rk=- put
Df(2L)b79b8  34D2-4; 34F4-35A1.2 nub*- b= - 7 - rk=- put
In(2L)b79d5  34D4%; 35B10% nub*- b= - j* - rk*- put
(2,3)b79d6 34A2-3; 34D8-E2; 79B; 80C b~ - j* - rk*- put
Tp(2)b79h1 34D2-4; 34D8-E2; 41 nub*- b= - §t - rk*- put
Df(2L)b80k 34D2-4; 35810-C1 nubt- b - 3 - vk~- pu
Df(2L)b801 34D2-4; 34E2-E4.5 nub*- b= - §* - rk*- put
Tp(2)b81a 34D2-4; 34D8-E2; 41D1-E1 nub*- b= - j* - rk*- put
Df(2L)b81f1  34D2-4; 35A3-4 nub*- b~ - = - rk=- put
Ef(2L)b81f2  34D2-4; 35B4-6 nubt- b~ - = - rk=- pu
*In(2L)b81f3  34D2-4; 35B10* nubt- b= - j* - rkt- put
In(2L)b8117 34D2-4; 40F nub*- b~ - j* - rkt- put
*In(2L)b82c44 34D2-4; 40F nubt~ b= - j* - rkt- put
In(2L)b83b22  34D2-4; 35B10% nub™- b~ - j* - rk*- put
Df(2L)b83d2%a 34D2-4; 35E2-E6 nubt- b= - §= - rk=- pu-
Df(2L)b8311  34D2-4; 34E2-E5 nub*- b= - §* - rkt- put
Df(2L) + Df(2L)34C2; 34E5.6 +
T(2;3)b8312  T(2;3)34B12-C1; 35A2-3; 83A7-8;83C b~ - j~ - rk-- pu*
Df(2L)b84h14  34D2-4; 34F4-35A1.2 nub*- b~ - j= - rk=- put
Df(2L)b84h50  34D2-4; 35C1-C3 nub*t- b= - §= - rk=- pu-
Df(2L)b85b1  34D2-4; 34E2-E4.5 nub*- b~ - ¥ - rk*- put
Df(2L)b85b2 34D2-4; 34D8-E1.2 nub*- b~ - j* - rk*- put
Df(2L)b85c1  34D2-4; 34F4-35A1.2 nub™- b* - i~ - rk-- put
*T(2,3)b85c2  34C7-D1.2; 34E1.2; 95C4-D1 b= - it - rk*- put
Df(2L)b85f1  34D2-4; 34F3-4 nub™- b~ - i - rk~- put
Df + In(2L)b85f2 Df(2L)34D2-4; 34E6-F1 + b~ - §~ - rk~- put

In(2L)33A1-2; 35E3-4

* Viable in homozygote.

mutations in the region of interest (Woodruff & Ashburner 1979).
Indeed, the pu phenotype shown to have first the pu/Df(2L)b81f2
heterozygote (lacking the bands up to 35B4), but not the
pu/Df(2L)b81f1 one (lacking the bands up to 35A3). All the other
and larger deficiencies, when they are heterozygous for pu, have
the pu phenotype too (Table 1.

Acknowledgement: | am grateful to Dr. R.C. Woodruff,
Bowling Green, Ohio, for supplying the nub, j, rk and pu stocks.

References: Hannah, A. 1951, Adv. Genet. 4:87-125; Lindsley,
D.L. & E.H. Grell 1968, Carn. Inst. Wash. Publ. 627; Woodruff, R.C.
& M. Ashburner 1979, Genetics 92:133-149.
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Al-Taweel, A.A. Iraqi A.E.C., Agriculture and
Biology Faculty, Baghdad, Iraq. The frequency
of spontaneous and induced recessive lethals in
the sex chromosome of the Drosophila melano-
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The frequency of spontaneous sex-linked recessive
lethals which occurred in nature and the induced
gamma-radiation were determined by the Muller-5
technique in two Iragian populations of Drosophila

gaster wild type from lraq. melanogaster. The first population was collected
from Mosul, 396 km north of Baghdad (lat. 36;
long. 43), and the second population was collected
from Basrah, 545 km south of Baghdad (lat. 29.5; long. 47). Collections were made during June-August
1980. Immediately upon collection the flies were maintained in culture at 25°C in the laboratory in
half-pint bottles with 50 ml food medium. The ingredients of the food medium in 1000 ml of water were
agar (20 gm), date syrup (100 gm), Wheat (100 gm), yeast (50 gm), propionic acid (5 ml) and nepagin (15
ml) and were designated as M and B, respectively.

After several generations the frequency of spontaneous and induced SLRL-Mutations by 0.5 kGy
of gamma radiation were determined by mating each male to virgin female of Muller-5 [(Sc B In-S W
Sc) (Muller-5 originated from Genetics Dept., Aberdeen University)l. The F1 females were individually
mated to Muller-5 male and the criterion of scoring the F1 as lethal was the complete absence of wild
type males and the presence of at least 10-15 Muller-5 males.

Table 1 showed the
spontaneous and induced SLRL-mutations
by gamma-radiation in natural populations
of D.melanogaster in comparison with that
of the Oregon-K and from these results we

frequency of

Table 1. Frequency of spontaneous and induced SLRL-
mutations by gamma-rays in natural D.melanogaster
populations collected from different localities in Iraq.

pooul " ChCONTROL Yo Ch 0.5 kGy can draw the following conclusions:

opuia- 0. Lhromo- 0. Lhromo- 1. No significant differences were
tion SOmes tes:id klethal _somes teszid #lethal observed betweer% the spontaneous or induced
M 1443 (10) 0.69 405 (20) 4.93 SLRL-mutations by gamma-radiation in both
B , 1035 (8) 0.77 468 (19) 4.06 ragian population (Chi-square test based
Oregon-K~ 2737 (13) 0.47 1547 (112) 7.23 on the observed frequencies were 0.0529
* QOregon-K sent to us from Genetics Dept., Aberdeen U, & 0.3935, respectively).

** numbers in () represent lethal chromosomes recorded. 2. Also, no significant differences were

noticed if the spontaneous SLRL-mutations
were compared with that of the Oregon-K
(M. vs. Oregon K X2=0.8205; B vs. Oregon-K X?2=1,2069).

3. Just not significant and a significant difference were observed if the induced SLRL-mutations
were compared with that of the Oregon-K (M. vs. Oregon-K X2=2.6982; B vs. Oregon-K X2=5,981).

Finally the lragian populations have shown a resistance to induce SLRL-mutations in comparison
with Oregon-K because they have lived for a long time under natural environmental conditions and recently
adapted to the laboratory conditions while the Oregon-K has been adapted to the laboratory conditions
for several years.

Antoniou, A., M. Corbiere & G. Vaysse.
Universite Paul Sabatier, Toulouse, France.
Influences on courtship and copulation of space
and photoperiod during the first week of the
male imago-life.

The sexual behavior of drosophila has been described
by many authors, Ewing (1983) being one of the most
recent. They emphasize the stereotyped components
of male courtship giving rise to the choice of the
female between males of different species. In spite
of this cliche there is an individual variability which
is not only a genetic effect.

Several authors have shown that the courtship behavior of drosophila is modified by the social exper-
ience of the male. For example, Mainardi (1967) has demonstrated that the male choice between two kinds
of females (savage Oregon or yellow) depends on its individual experience. "Males reared in isolation per-
form their courtship at random" and court the Oregon female when reared in groups. This indicates that
social experience during the beginning of the male imago life may modify its courtship.

More recently, Siegel & Hall (1979) found that a male having courted an unreceptive female presents
an experience-dependent modification designated as "conditioned courtship" which lowers the possibility
of copuiation with a new female. This demonstrates that social experience immediately preceding courting
may also modify the male’s courtship.

The present paper shows that the physical-environmental factors (under which the male is bred dur-
ing the first week of the imaginal life) do influence its sexual behavior.
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Table 1. Analysis of variance of data. Males from an outbred strain of qusoph_ila.n"\elanoga.ster

) (Brazzaville) are stored, just after hatching, individually in a
(A) Precopulatory duM;atwn: test-tube and fed with a synthetic chemically defined medium
Source D.F. Sqﬂgre F value (Marenco 1983). Four kinds of test-tubes are used: (1) glass

test-tube about 75 cm? (T.L), (2) darkened glass test-tube about

Space 1 19.85  6.4* 75 cm? (T.D), (3) transparent plastic test-tube about 5 cm? (t.L),
Photoperiod 1~ 37.50 12.1 *** and (4) dark plastic test-tube about 5 cm? (t.D).

Interaction 1 4.81 1.5 Females are stored in groups of ten in a 75 cm? glass
Residual 198

____________________________________ test-tube with the same nutritive medium. For all the flies, this
(B) Copulatory duration nutritive medium was changed every three days (under red light
for T.D and t.D). Breeding and experiments are carried out under

Space 1 -25 3.6 controlled conditions of humidity (80%), temperature (25°C), and
Photoperiod 1 33 48 for T.L and t.L photoperiod (L.D: 12/12, 100 lux from 8 a.m. to
Interaction 13 59 8.5 % 8 p.m.). Courtship occurs in an observation-cell: a 20 mm high
Residual 1

cylinder with an internal diameter of 25 mm lit by a 500 lux white
* P<0.05; ** P<0.01; *** P<0.001 light. Without anesthesia, male and female are individually placed
in small transparent test-tubes. These two
tubes are put into two opposite funnels
driving the flies to the obsevation-cell. One
to four minutes later, a sliding stick which
separates the funnel from the cylinder, is
withdrawn and the female is able to get into
the observation-cell. Then the stick is
pushed back and the same procedure is

* log, DURATION

[ r.L. applied to the male. Observation begins
3 t.L. when the male enters the cell and for 30

minutes we note the occurrence of all
m t.o. courtship elements. We only give below
Bl :.D. results concerning the  precopulatory

duration (from the time the male enters to
copulation) and the copulatory duration.

A two-ways analysis of variance was
made with a logarithmic transformation
(Logg) of these time periods (owing to an
asymetry in the distribution of raw scores).
Table 1(A) presents this analysis; both
dimensions show a significant effect,
without interaction. As it can be seen in
Figure 71, the fastest couples are those
whose males were bred in a large test-tube
(T.L), under a photoperiod. The
precopulatory time-periods are considerably
longer for the couples whose male was of
t.L type, longer stiill for the couples whose
male was T.D and the longest for couples
whose male was bred in a small dark test
tube (t.D).

The same statistical treatment was
performed for the duration of copulation.
The two-way analysis of variance (on the
logarithmic transformation of the duration,
Table 1(B)) shows the significant effect of
the absence of photoperiod during the first
week of the imago life. This effect
PRECOPULATORY COPULATORY interacts with the breeding space where the
male is confined (5 cm? or 75 cm?).

Such results are not only reducible to
the consequences of a strong lightening
occurring after a week of darkness for T.D
and t.D groups. Such males are not only
slow in action for their courtship, but also

Figure 1. Precopulation and copulatory durations.
Mean of Loge duration.
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in copulation--even if they mate in less than 30 minutes--we think that the male-adaptation to the light
is over before copulation, nevertheless the behavior of the couple is influenced by this lightening
deficiency. The influence of space, even though less important than that of light, modifies courtship:
couples whose males are bred in small tubes have a longer precopulatory period.

These preliminary results show that imaginal breeding conditions (individual experience) must influ-
ence the sexual behavior of Drosophila melanogaster.

References: Ewing, W. 1983, Biol. Ref. 58:275-292; Mainardi, M. 1967, Acad. Naz. dei Lincei XLIII:fasc 1-2;
Marenco, M.J. 1983, Theése 3éme Cycle, Toulouse; Siegel, R.W. & J.C. Hall 1979, PNAS USA 76:3430-3434.

Band, H.T. Michigan State University, East D.simulans has become a colonizing species. Neither
Lansing, Michigan. Emergence of D.simulans McCoy (1962) nor Sabath (1974) included it among
and other Drosophila from a variety of the drosophilids collected in their studies in Indiana.
fruit/nut substrates. However, it has been consistently collected in

Michigan along with other Drosophila in the 1980’s

(Band & Band 1983; Band et al. 1984). Its emergence

has now been documented from an array of substrates in Fall 1985, along with other drosophila. This is
shown in Table 1.

Site A is the farm west of Lansing,

site B a residential area of East Lansing.

Table 1. Emergence of Drosophilids from a variety of substrates Both have been used in the past for stu-

in Fall 1985, "D.m.=D.melanogaster; D.s.=D.simulans; dies on C.amoena overwintering in ap-
D.b.=D.busckii; D.i.=D.immigrans; C.a.=Chymomyza amoena; ples, walnut husks and ornamental crab-

0.c.= ornamental crabappies. apples (Band & Band 1982, 1984), On

females males 27 Oct. 1985, apples and walnuts were
site date substrate D.m. + D.s. D.m. D.s. D.b. D.i. C.a. collected at site A. Ten of each were
A Oct. apples 8 2 7 3 1 inspected and those with drosophilid lar-
A Oct. walnuts 4 3 2 vae and pupae held to verify their pre-
B Oct. o.c. 21 4 3 1 sence. Earlier 12 pears (on a tree) and
B Sept. pears 270 194 1 4 60 ornamental crabapples (on the ground)

at site B had been collected. Four pears
and 15 ornamental crabapples with dro-
sophilid eggs and larvae were retained.

Emergence of D.simulans from ornamental crabapples at site B has been reported previously (Band
& Band 1983). Carson (1965) found D.busckii breeding in walnut husks. However, D.immigrans has not been
reported emerging from the walnut substrate.

The presence of D.melanogaster, D.simulans, D.busckii and D.immigrans at site A in 1985 represents
an invasion since the site was last employed in C.amoena cold hardiness work. Apple and walnut trees are
adjacent; fruits lie mixed on the ground. Selective substrate utilization at site A is evident.
D.melanogaster and D.simulans occur in the rotting fruits; D.busckii in the walnut husks; D.immigrans and
C.amoena in both substrates at site A.

The fact that D.busckii emerged from green fallen unripe apples in the mid-south (Band 1985) but
from walnut husks from the site A farm is in agreement with the observations that this species does not
ordinarily use fermenting fruits (Carson 1965; Atkinson & Shorrocks 1977). Emergence of D.immigrans
from apples and walnuts agrees with previous findings that it is a generalist species (Carson, loc cit;
Atkinson & Shorrocks, loc cit). Peak emergence at the site A farm had probably already occurred by the
27 Oct. collecting date. Numbers of D.immigrans and D.busckii emerging are lower than the numbers of
pupae; many were used to determine cold hardiness characteristics. The incidence of D.immigrans is too
low at site B to say whether or not this species is able to use ornamental crabapples for breeding; however,
its emergence from this substrate has not been noted previously (Band & Band 1983).

References: Atkinson, W. & B. Shorrocks 1977, Oecologia 29:223-232; Band, H.T. 1985, Genetics 110:s88; Band,
H.T. & R.N. Band 1982, Experientia 38:1448-1449; & 1983, DIS 59:18-19; & 1984, Experientia
40:889-891; Carson, H.L. 1965, pp. 503-529 in: H.G. Baker & G.L. Stebbins (eds.), Genetics of Colonizing Species,
Academic Press, N.Y.; McCoy, C.E. 1962, J. Econ. Entomol. 55:978-985; Sabath, M. 1974, Amer. Nat. 108:533-539.
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Band, H.T. Michigan State University, East McCoy (1962) presented data that D.melanogaster
Lansing, Michigan. Evidence that Drosophila in tomato fields in Indiana oviposit only on damaged
oviposit on ripe and rotting fruits on trees. fruits less than 8 inches off the ground. He concluded

from his study that Drosophila used only damaged
fruits at or near ground level.

Cavener and Clegg (19817 reported that D.melanogaster in apple orchards in Georgia were
ovipositing on fruits on trees. Band et al. (1984) used D.melanogaster emerging from overripe pears pulled
from a tree in 1982 in their study of the existence of LSP-1 BS polymorphisms in mid-Michigan
D.melanogaster.

Data were accumulated in Sept. 1985 to establish that at least 4 species oviposit on ripe-to-rotting
fruits on trees. All pears come from the same tree as in 1982. The umbrella shape of the canopy and
moderate height insure accessible fruits. Twenty-five D.melanogaster (and simulans) flew out of the first
pear plucked; the single file emergence of the escapees from the hole at the calyx made them easy to
count. Nine pears gathered on 9/22/84 and three on 9/29/85 were dissected. Four of the first group and
one of the second, containing Drosophila eggs or larvae, were placed in individual jars and capped with a
sturdy grade tissue. Potting soil was added as a substrate when 2 pears became watery and many larvae
drowned. Table 1 shows the emergence data to 10/14 when all cultures were discarded because of mites.

In each collection one pear contained only dead
larvae. A pH of 3 was recorded. All pears were

Table 1. Emergence of Drosophila from frassy and frassy or had begun to rot when gathered and one had

rotting pears on a tree. Fruits taken from vari-

ous heights but mostly within 5-8 feet from ground 46 Drosophila eggs in frass along a tunnel from the
level. D.m.=D.melanogaster; D.s.=D.simulans; center to the calyx. Two also had Chymomyza
D.1.=D.immigrans. amoena eggs and lesser apple worm eggs (Graptolitha
collecting females males prunivora) but cultures were discarded before the
date pear # D.m. * D.s. D.m. D.s. D.i. longer developing species could emerge. These pears
9/22/85 1 81 76 1 did not contain codling n_10th larvae (Cydia p_omonella)
9/22/85 2 74 55 although two others did (but had no evidence of
9/22/85 3 94 43 drosophilid invasion). - .
9/29/85 1 21 20 4 Although urea/uric acid have been found to have
—_ - T = a negative effect on D.melanogaster development
Total 270 194 1 4

(Botella et al. 1985), the Drosophila species
ovipositing on and their emergence from parasitized
fruits in Michigan parallels findings of Drosophila
breeding in fallen frassy unripe apples in the mid-South (Band 1985). The total difference between the
laboratory larvae in medium, yeast and temperature and natural substrates, diversity of microflora and
fluctuating temperatures may minimize the effects of the presence of excreta, both that of the initial
occupant and of co-occurring individuals.

In any event, whatever the source of the attraction to ripe and overripe fruits on trees,
D.melanogaster females do not oviposit only on fruits at or close to ground level. Neither do other
Drosophila in Michigan.

References: Band, H.T. 1985, Genetics 110:s88; Band, H.T., R.N. Band & P.T. Ives 1984, Biochem. Genet.
22:551-566; Botella, L.M., A. Moja, M.C. Gonzalez & J.M. Mensua 1985, J. Insect. Physiol. 31:179-185; Cavener, D. &
M.T. Clegg 1981, Genetics 98:613-623; McCoy, C.E. 1962, J. Econ. Entomol. 55:978-985.

Band, H.T. Michigan State University, East Chymomyza amoena and at least two additional unde-
Lansing, Michigan. Occurrence of three scribed species of chymomyzids exist at Mt. Lake
chymomyzid species at Mt. Lake Biological Biological Station. On the station grounds all three
Station in Virginia. could be observed displaying on freshly cut oak

(Quercus sp.) wood in the early morning (7-8:30 a.m.)

and early evening (7-8:30 p.m.). The first unidenti-
fied species was observed in mid-July. Five flies were trapped 7/18/85; three still survived on apples
7/22/85 but only one male was successfully mailed to the University of Chicago. A female, which escaped,
had a shovel-like ovipositor. By the time trapping and media availability for mailing a series of captured
flies could be coordinated, the first species had been replaced by a second unknown species. Seven males
were successfully mailed to the University of Chicago on 8/16/85. Trapping methods were as previously
employed for M| adult C.amoena and consist of placing an empty receptacle over displaying flies, causing
them to fly upward into the trap.
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Table 1. Observations on 3 chymomyzid speﬁiest,) Jg]g - Chymomyza ameena co-occurred with
Q?ﬂgsé.ﬁgﬁaitmrﬁgieg ¥l¥gr1n2}2;; ;Zgr‘g;:nyl_‘n anded Wings at least one unknown chymomyzid species

and was the only species with banded wings.
date time # unbanded #C.amoena trapped remarks Numbers of all three species were low
7/18 p.m. 7 0 5 (4m,1f) unident. sp #1 although C.amoena was consistently less
7/19 a.m. 7 2 1 C.a.m. x MIf; p frequent than adults of either of the other
7/22 a.m. 15 2 two species. This is shown in Table .
7/29 p.m. 20 2 Wheeler (1952) lists chymomyzids as being
8/6 p.m. 9 0 found around peeled areas of tree trunks:
8/12-14 p.m. at least 7 0 7m unident. sp #2 aspen, alder, fir, pine. Attraction to Oak

is not mentioned. However, C.amoena has
a lesser tendency to be associated with wood
than other species (Wheeler, ibid). Watabe
(1985) has also reported the morning and evening display times of chymomzid males at timberyards in
Japan. Oaks were among the cut logs.

All chymomyzids observed at MLBS were aggressive. All were wing-wavers, a typical chymomyzid
characteristic that has been absent in some species in New Guinea (Okada 1981). Males attempted to mate
indiscriminately between species. All could be kept alive on ripe apples although there was no record of
emergence of either of the undescribed species from apples collected at 3 sites outside the station grounds
in studies on C.amoena oviposition behavior; no unidentified chymomyzid larvae or unemerged pupae were
later found in apples brought back to Michigan State University to suggest apples might be
feeding/overwintering sites for larvae of the unknown species.

Only two adult C.amoena were observed at one of the three sites where apples were collected
although a total of 95 C.amoena emerged from those found to contain C.amoena eggs. Eighty-four adults
emerged from apples on the ground and 11 from apples pulled from trees. Pupation was mostly within
apples; only 23 pupal cases were recovered from soil substrates supplied for individual records per apples
with C.amoena eggs.

A single C.amoena male successfully trapped was mated with newly emerged Michigan C.amoena
(from apples) on 7/19/85. Eggs were observed by 7/30/85, hatching by 8/3/85. Emergence to oviposition
in 10 days and oviposition to hatching in 4 days is consistent with unpublished studies on interpopulation
crosses in Michigan from apple substrates and interstate crosses between Michigan and Missouri C.amoena.

The total of 12 males, representing 3 species, and 1 female trapped on separate occasions agrees
with Japanese findings that males predominate in collections. Differences in courtship displays were not
noted but see Watabe (1985). Numbers of all species are lower than for chymomyzid collections at the
Jyozankei timberyard (Watabe 1985). However, total population sizes at any one time were also small.

Acknowledgements: Thanks are gratefully extended to Lynn Thockmorton for establishing the
existence of two undescribed chymomyzid species in the Virginia mountains, to Bruce Wallace at VPI&SU
and the Drosophila group at the University of Virginia for supplying media and mailing cartons on different
occasions, and to Jerry Wolff, Director of MLBS, for supplying space for research.

References: Okada, T. 1981, Kontu, Tokyo 49:166-177; Watabe, H. 1985, DIS 61:183-184; Wheeler, M. 1952, Univ.
Texas Publ. no. 5204,

Band, H.T., A.M. Gonzalez® and R.N. Band. Two different numbering systems have been applied
Michigan State University, East Lansing; to the larval hemolymph proteins of D.melanogaster.
*niversidad de la Laguna, Tenerife, Canary Gonzalez et al. (1982) used the numbering system
Islands, Spain. Comparison of the two numbering of Loukas et al. (1974) for D.subobscura (see also
systems for the larval hemolymph proteins of Cabrera et al. 1983). Singh et al. (1982) and Singh
Drosophila melanogaster. & Coulthart (1982) applied the numbering system of

Doane & Treat-Clemons (1987); they surmised that

proteins 16, 15, 11, 10, and 9 were SGS-3, LSP-2,

LSP-1a, LSP-18, and LSP- 1 of Akam et al. (1978) and Roberts & Roberts (1979). Band et al. (1984) used

2-dimensional electrophoresis to partition LSP-1 at pH 7 into the 3 component proteins of Roberts &

Roberts (1979) in order to study the existence of LSP-1 8BS in northern U.S. populations; it verified that the

numbering system of Doane & Treat-Clemons (1981, 1982) was the appropriate one for D.melanogaster.
There was no way to relate the two numbering systems to one another.

To correlate the two numbering systems, stocks of D.melanogaster from Tenerife, Canary Islands,

Spain and Cordoba, Spain, were mailed to East Lansing. Hemolymph proteins from larvae (and pupae) were

electrophoresed along with OR-R controls as described by Band et al. (1984) and then compared to a
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Table 1. Comparison of the numbering photograph of D.melanogaster larvae showing proteins
systems that have been applied to the numbered according to the system of Loukas et al. (1974) and
larval hemolymph proteins of applied by Gonzalez et al. (1982).
Drosophila melanogaster. It is possible to construct the following identities between
the two systems. This is given in Table 1. The results thus
larval S .
hemolymph Singh et al. Gonzalez et al. indicate that pt. 10 and pt. 7 and 8 represent fat body proteins
protein (1982) (1982) in an array of species: D.simulans, D.mauritiana (Gonzalez
$GS-3 pt. 16 pt. 15 et al. 71982); D.pseudoobscura (Lewontin 71974; Singh &
LSP-2 pt. 15 pt. 10 Coulthart  1982; Cabrera et al. 7983); D.guanche,
LSP-1 o pt. 11 D.madeirensis, D.subobscura, D.ambigua (Cabrera et al. 1983);
LSP-1 B pt. 10 pt. 8 D.persimilis (Lewontin 1974).
LSP-1 y pt. 9 pt. 7 Of special interest is the fact that LSP-2F, which is rare
- - - - in D.melanogaster (Singh et al. 1982) and carries a lethal or
SGS = salivary glue secretion (salivary . > . .
land); LSP = larval serum protein semilethal (Hoogwerf & Roberts 1982), is the predominant
?fat body). polymorphism in D.simulans where it also may tend to lethality

or semilethality as a homozygote (Band, unpubl.); it is the form

of LSP-2 in D.mauritiana (Gonzalez et al. 1982). Other species
do not seem to have fixed this allele of LSP-2. LSP-2 as pt. 10 may also be involved in intra- and
interpopulation cold resistance in D.pseudoobscura pupae (Marinkovic et al. 1969; Jefferson et al. 1974;
Coyne et al. 1983). B8 is on chromosome 2; LSP-2 as pt. 10 is on chromosome 3 in D.pseudoobscura
(Lewontin 1974). This is the protein called larval hemolymph protein (LHP) by Beverley & Wilson (1982,
1984) and has been used by them to construct phylogenetic trees among the drosophilids and other
dipterans.

The failure to detect all 3 LSP-1 proteins by Gonzalez et al. (1982) may be a consequence of the
technique, if limited migration prevents proper separation of the ¢ and B proteins. LSP-1a  was present
in at least one larva in _the photograph sent to E. Lansing, so the faster migrating alleles for 8 may
represent, respectively,oLF homozygotes and of heterozygotes.

However, LSP-1 over an array of drosophilids does not display 3 independently migrating proteins
(Brock & Roberts 1983; Band & Band, unpubl.). Also, separate a and B proteins are difficult to discern in
D.simulans when 8 is BF. Included as an allele of B, between species comparisons do enable determination
of the existence of comparable rapid migrating LSP-1 proteins across an array of species. LSP-1 proteins
in the obscura group tend to migrate at a faster rate than in the melanogaster group; LSP-2 tends to
migrate slower among the obscura group than in the melanogaster group (Gonzalez et al. 1982; Cabrera
et al. 1983).

Thus, speciations both within and between the 2 groups have involved the larval fat body proteins
and their polymorphisms. Since to date there is no evidence that drosophilids are synthesizing glycerol,
other polyols or relying on sugars for cold tolerance (Krunic et al. 1980; Band & Band 1980, 1982; Kimura
1982) while the fat body is reconstituted in drosophilids that show a discrete adult diapause (Carson &
Stalker 1948; Begon 1976) and fat deposition increases in at least one species, D.subobscura, which doesn’t
have an adult diapause (Begon ibid.), fat body proteins may play a role in overwintering in addition to
functioning as storage proteins for development.

References: Akam, M.E., D.B. Roberts, G.P. Richards & M. Ashburner 1978, Cell 13:215-225; Band, H.T. & R.N.

Band 1980, Experientia 26:1182-1183; _. & — 1982, Experientia 38:1448-1449; Band, H.T., R.N. Band & P.T. Ives
1984, Biochem. Genet, 22:551-566; Begon, M. 1976, QOecologia 23:31-47; Beverley, S.M. & A.C. Wilson 1982, J. Mol.
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Bashkirov, V.N., M.Sh. Kubaneishvili, M.E. Ritossa & Spiegelman (1965) have shown that the
Yalakas and N.G. Schuppe. N.l. Vavilov rDNA quantity was directly proportional to the
Institute of General Genetics, USSR Academy number of nucleolar organisers (NO) in genome.
of Sciences, Moscow. Unstable redundancy of However, Ritossa et al. (1966) revealed that
18S and 28S rRNA genes in D.melanogaster. D.melanogaster females with four NO per genome

lost about half of the rRNA genes over a period of

several generations. Krider & Plaut (1972) also found
that in homozygous females with four NO, X chromosomes despite having two NO frequently carried
mutations for the bobbed locus. The partial loss of rDNA during several generations of multinucleolar flies
was also observed by Kubaneishvili et al. (1983)., These data are in contradiction with those obtained by
Spear (1974) who did not observe instabilities in the rDNA content over 10 generations of multinucleolar
genotypes, though in one of the generations he noted rRNA gene number variation but accounted it as
artifact.

One shortcoming was shared by all these experiments: in all of them the In(MscARsc8L chromosome
was used for synthesis of multinucleolar genotypes, though the regions important for maintenance of rRNA
gene number stability are affected in this chromosome. Therefore, we performed the synthesis of female
genotypes with three NO (termed trinucleolar females) using only structurally normal X chromosomes. An
additional rRNA gene dosage was introduced into genome with an extra Y chromosome. The rRNA gene
number was determined by using RNA/DNA hybridization technique. The results of typical experiments
are presented in Table 1.
The data obtained for other
trinucleolar genotypes are
represented in Fig. 1. [t
is obvious that in all these

Table 1. rDNA content in the 5th-6th generations of the stock reared
with selection of the females y ac sc w/y ac sc w/BSwtyty,

rDNA rRNA cases there is a consider-

Genotype (%) gene no. X Y A able loss of rRNA gene
99 y ac sc w/y acsc w 0.470  537+12 269  -- copies in comparison with
g7 y ac sc w/BOSwry*Y 0.426  486+13 269 217 thT theoﬁ_lcallly expected
/BS +vtY  0.333 419+15 335 values, Is loss amounts

?¢ y ac sc w/yac sc w/BSWTy to 70-300 genes. The
X - number of X chromosomal rRNA genes. rRNA gene reduction in
X = rRNA gene number in ¢ XX Y - number of Y chromosomal rRNA a single NO of trinucleolar

genotypes is termed by
us retrocompensation. The
matings between individu-
als from the stock reared
with selection of trinucleo-
lar females and wild (with

2
genes. Y2 = (rRNA gene number in oo XY)-X. A- difference between the
observed and theoretically expected (T) rRNA gene number in XXY females.
T=2X+Y.

% respect to NO) individuals
hi showed that trinucleolar
T females transmitted fewer
80 T T T ribosomal cistrons to the
4 T progeny than their normal
70} L brothers with two NO. The
T trinucleolar females in the
60 - -|— J-
50} < I
Figure 1. Relative rDNA contents in XXY females of
40r different genetic backgrounds (the % ratio of the
observed rDNA contents to theoretically expected
301 ones). 1 - y ac sc w/y ac sc w/BsY y+; 2 - y ac sc
w/y ac sc w/bwtY y+; 3 - Canton S/Canton S/BSY bl
201 4 - y ac sc w/y ac sc w/BSwty'Y; § - y2su(wd)
wa/yZsu(wd) wa/ng vt %—sSwedish b/Swedish4b/BsY
yt; 7 = In(1)sc8/In(1)sc8/B3Y y*; 8 - In(1)W™Y/
10 1 2 13|45 617 |8 In(1)w™4/B5Y y*.
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H
.g 800+ &) ? y ac sc w/y ac sc w X Jy ac sc w/BSw+y+Y Figure 2. rRNA gene
g number during several
g 600 generations of two-nu-
o cleolar offsprings of
o B XXY gemales. 1-99 ;
gi) 400 2 -gg ; + - death
< of stock; F - number
% 200 of generation.
A 1 +
| L 1 | ] 1 | 1 d 1 1
0 1 2 3 4 5 6 7 8 9 10 F
800 L 4y S
yacscwyescw x dyac scwBYy
600 [
400 [
200 |
i | 1 [] i 1 1 1 A ] A

cross: 2y ac sc w/y ac sc w/BSw+y+Y x o y/Y transmitted with the X chromosome 313 + 17 genes to the
F1 progeny. The F1 progeny from the control cross ¢ y/y x ¢ y ac sc w/BSw+y+Y inherited with the y ac
sc w chromosome 429 + 9 rRNA genes.

The results clearly show that the retrocompensation is at least partially reversible and the rDNA
quantity in NO is increased during 1-2 generations after the introduction of a chromosome from
trinucleolar genome into normal genotypic conditions. However, there is no stabilization of the rDNA
content in the successive generations of the XXY female progeny with two NO. This is seen from the data
presented in Fig. 2, where the results of rRNA gene number determinations performed during several
generations in two stocks established from the two-nucleolar progeny of XXY females are shown.

The observed modulations of the rDNA content in these cases are probably provoked by the fact that
during restoration of the rRNA gene number in the "retrocompensating" chromosomes the rDNA quanti-
ty rose above the normal level. This, in turn, reactivated the regulatory genes provoking retrocompensa-

- tion. The system controlling the number of rRNA genes appears to be reorganized not always in time.
Thus, the number of rRNA genes sometimes fails to be corrected in a necessary direction even when this
can result in lethality. For example, see Fig. 2a where it is shown that the decrease in the rDNA content
starting in the early generations did not stop leading to the death of stock in the 10th generation.

According to our results, retrocompensation does not occur in the first generation of trinucleolar
females. The Fq females with additional NO demonstrate additivity of contributions of all three NO into
the total rDNA content. Hence, retrocompensation is a stepwise process and continues throughout several
generations. Thus, in continuously maintained genotypes with an additional NO, retrocompensation occurs
over a period of several generations which results in an essential DNA loss, probably in each of three NO.
rDNA retrocompensation is in a certain sense opposed to magnification.

References: Krider, H.M. & W. Plaut 1972, J. Cell Sci. 11:689; Kubaneishvili, M.Sh., N.V. Vorobyova, V.T.
Kakpakov & N.G. Schuppe 1983, Molec. Gen. Genetics 190:331; Ritossa, F.M., K.C. Atwood, D.L. Lindsley & S.
Spiegelman 1966, Natl. Cancer Inst. Monogr. 23:449; Ritossa, F.M. & S. Spiegelman 1965, PNAS USA 53:737; Spear, B.B.
1974, Chromosoma 48:159.
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Bélo, M., M.J.D. Cunha, M.E. Hunch and Two D.ananassae strains (Ana-2 and Ana-5) were
S.M. Cardoso. UNESP, Jaboticabal, Brazil. started with three females collected in the same
Crosses with two D.ananassae strains. place at Olimpia city (SP) Brazil, and were kept up

isolated in a corn-wheat flour medium during 2435

days. The data in Table 1 show the values obtained
for the descendant of the crosses with the two strains, F values of the analysis of variance and wg g5
(Tukey’s test) for comparison among the means. Those means followed by the same letter are statistically
equal; if not, they are different.

Table 1. Values of the number of flies (NFL), biomass (BI), viability (VI) and developmental
time (DT) for flies obtained from crosses with the two D.amanassae strains.

Type of Crosses

Female Ana-2 Ana-5 Ana-2 Ana-5 Values Values
X X X X of of

Male Ana-2 Ana-5 Ana-5 Ana-2 F ¥0.05

NFL 245.17%24.70c 115.67+13.42b 40.75x12,29%a 65.75%14.20ab 29.01%* 63.72

BI 209.01%19.96¢ 116.12+13.18b 36.64+10.53a 58.85%12.61a 28.22%* 55.01

VI 0.95¢ 0.01 0.93+ 0.01 0.81+ 0.06 0.87+ 0.05 2.41Ms -

hi) 16.15% 0.23b 15.87% 0.19% 14.68% 0.28a 14.95% 0.22ab 4.21* 1.31

ns = not significant (P>0.05); * = significant (P<0.05); ** = significant (P<0.01).

The viability (V1) was measured by the formula: number of flies (NFL) divided by the sum of the
number of flies, number of larvae and number of pupae. For development time (DT) the formula DT =
[t + (t-t)2]+ T (Carvalho 1981) was used; where t is the number of days between the withdrawal of the
parental flies from bottles (1/4 of liter) and the first imago counting; t’ is the interval between two
countings (one day) and T is the maintenance time of the paternal flies in the bottles (three days). Each
cross type was mounted with 20 couples and 12 repetitions.

The results concerned with the number of flies and biomass (mg) showed that crosses between the
two different strains had lower productivity than the crosses of the same strains individuals, which seems
to indicate any reproductive isolation degree between the two strains, and the Ana-2 strain was superior
to Ana-5 in productivity. There was no variation concerned with viability, and the developmental time of
the hybrid individuals were shorter than the homozygote flies. On the other hand, the crosses were not
enough to show any maternal effect of the flies.

Reference: Carvalho, S. de 1981, PhD Thesis, Universidade de Sdo Paulo, Fac. de Med. de Ribeirdo Preto.

Botella, L.M. & J.L. Mensua. Universidad Mensua & Moya (1983) put into evidence the
de Valencia, Spain. Arrested development existence of a larval stop in the third larval instar
in second and third larval instars of of D.melanogaster when reared in crowded
D.melanogaster in highly crowded cultures. conditions. Further studies (Mensua et al. 1983) have

shown that the larval arrest occurs at third instar

in a range of densities from 21 to 83 larvae in 0.5

ml of fc_>od at 25°C. Nevertheless, Perez Tome (1980) reported that in highly crowded cultures of D.hydei

Iarjval size showed two peaks corresponding, respectively, to the 2nd and 3rd instar. In these conditions

Eagsda.utl'tuor reported that only a small fraction of the total competing population progresses towards the
ird instar.

In order to establish a comparison between this phenomenon occurring in D.hydei and the larval stop
repor.ted in D.melanogaster, the following experiments were designed. Different sets of 5 (5 x 0.8 cm) vials
supplle_d with 0.5 mi of Lewis medium were seeded with either 150, or 300, or 500 recently hatched larvae
of an isogenic Oregon-R strain. Cultures were incubated at 25°C. At different times from the seeding
day (8th, 10th, 12th, 14th and T6th days), crowding was interrupted by the overfeeding technique (Moya &
Mensua' 195_33). The results obtained concerning larva-adult viability and mean developmental time are
show_/n. in Figure 1. As regards viability, the decreases are sigmoidal-like, though far more marked when
the initial density is of 300 or 500 larvae, the reduction in 50% of the initial population being reached two
days earlier in these latter densities than at the density of 150 larvae.
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In relation to mean developmental time, at a density of 150 larvae, the regression over the different
overfeedings is similar to that found by Mensua & Moya (1983) working with 70 larvae in 0.5 ml (the slope
close to 1), but the regresssion lines at higher densities (300 and 500) differ considerably.

Samples of 100 larvae were analyzed at the different overfeedings by jaw analysis under the light
microscope to determine their stage of development. While at a density of 150 all larvae were stopped in
third instar, it was found that at higher densities a great proportion (amounting to 60% at a density of 500
larvae) was stopped in 2nd instar. This result moved us to consider that perhaps at these high densities,
the phenomenon detected in D.hydei was being reproduced. In an attempt to further study the development
of larvae at the highest density (500 larvae in 0.5 ml), the number of adults emerged daily over the
development of the cultures has been presented in Figure 2 for the three earlier overfeedings. It can be
seen, above all when crowding is interrupted earlier (first overfeeding at the 8th day) that two peaks of
adult emergence in time become apparent. The first peak (the sooner in emergence) is smaller and
corresponds to larvae which have previously been stopped in 3rd instar, and the second and more numerous
peak corresponds to larvae stopped in the second instar before the overfeeding took place. When the
regression of mean developmental time was calculated for each peak over the three first overfeedings, the
slope was equal to 1 for both peaks, which seems to support the existence of a larval stop in development
in both instars: 2nd and 3rd.

Altogether, we may say that competition in densities within the chaos range (Hassell et al. 1976)
gives rise to a double stop in larval development of D.melanogaster. Populations might have evolved to
face highly unfavourable conditions through the acquisition of a "double brake" in their development. In
the absence of this mechanism the final outcome of competition would be catastrophic, since the amount
of food available in such crowded conditions is hardly enough for the development of a 2% of total
population. However, the possibility of developmental arrests enables the larval population to wait for the
eventual supply of new food resources.

References: Hassell, M.P., J.H. Lawton & M. May 1976, Ecology 45:471-486; Mensua, J.L., L.M. Botella & A.
Moya 1983, VIIIth Europ. Drosophila Research Conf., Cambridge; Mensua, J.L. & A. Moya 1983, Heredity 51:347-352;
Moya, A. & J.L. Mensua 1983, DIS 59:91-92; Perez Tome, J.M. 1980, Ph.D. Thesis Madrid.

Botella, L..M. & J.L.. Mensua. Universidad de The existence of a larval arrest in D.melanogster
Valencia, Spain. Effect of the deficiencies in development (Mensua & Moya 1983) may be explained
essential nutrients on the development of by means of two hypotheses which are not mutually
D.melanogaster stopped larvae. exclusive. One of these hypotheses is based on the

idea that an accumulation of residual metabolites,

laid by the competing larvae in a limited space, would
lead to a stopped development in the last larval instar. This hypothesis has been supported by the results
obtained with urea and uric acid as residual compounds by Botella et al. (1985). The second possibility is
that the nutritional scarcity in some essential food principle may interrupt also larval development.

This idea has been tested by the use of axenic synthetic media, either complete or deficient in each
single essential food principle for Drosophila development. The complete synthetic medium employed was
that proposed by Sparrow & Sang (1975). The experiments were performed as follows. Crowded cultures
were established by seeding 70 recently emerged larvae from an isogenic Oregon-R strain in small vials
containing 0.5 ml of a yeasted sterile medium. These cultures were reared at a temperature of 25°C, and
crowding was interrupted at different days from the starting in different sets of 5 small vials by the
technique of overfeeding (Moya & Mensua 1983). The media used in each overfeeding (in an amount of 10
ml in inclined disposition) were either complete or deficient in the following essential nutrients:
cholesterol, choline, casein, inosine, and vitamins. A negative control medium only made out of water,
agar, salts and sugar was also employed. Adults emerging every day in the overfeeding vials were recorded
until the exhaustion of the cultures. All the experiments were carried out in sterile conditions.

The results obtained as regards viability in complete and deficient medium for the larvae recovered
in the different overfeeding vials are shown in Figure 1. All the different media showed slightly lower
viability than the complete medium, but the lowest viability was obtained in a casein deficient medium.
Thus, proteins seem to be the main scarce principle in our crowded conditions. In Figure 2 mean
developmental times over the different overfeedings in the different synthetic media are represented. No
significant differences among the slopes of the regression lines were found. This result means that food
deficiency cannot be the actual and only cause for the arrest in development. If a larva is stopped because
it needs some particular nutrient requirement, it should remain in this stage for the deficient medium does
not provide it. However, the adults emerged in time in the different deficient media following the same
regularity as in the complete medium throughout the overfeedings. As a conclusion from this group of
experiments, we can say that food scarcity may explain the decrease in viability operated in crowded
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Figure 2.

conditions, but does not seem to be the direct and actual cause of the larval arrest in 3rd instar
developmental stage of Drosophila.

References:

Botella,

L.M., A. Moya, C.

Gonzalez & J.L. Mensua 1985, J.

Insect Physiol. 31:179-185; Mensua,

J.L. & A. Moya 1983, Heredity 51:347-352; Moya, A. & J.L. Mensua 1983, DIS 59:91-92; Sparrow, J.C. & J.H. Sang 1975,
Genet. Res. Camb. 24:215-227.
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Botella, L.M. and J.L.. Mensua. University The process of selection for development time in
of Valenica, Spain. Selection for faster and Drosophila has usually led authors to find an asym-
slower mean developmental time in crowded metrical response with a slight or almost absent pro-
cultures of Drosophila melanogaster. gress in the fast direction (Sang & Clayton 1957;

Robertson 1963). Bakker & Nelissen (1963) explain

this type of response to selection because develop-
mental time is a selectively optimized character in those species, such as Drosophila, which depend on
temporary food resources. On the other hand, it is well documented that mean developmental time may
be considerably delayed by competition for food (Bakker 19671; Robertson 1963; Miller 1964; Barker &
Podger 1970; Mensua & Moya 1983). Nevertheless, there are no references in literature on what occurs
in a process of selection for developmental time when it is carried out under crowded conditions. We have
focused our study on this point, since it is well known that many responses shown under suboptimal condi-
tions, may be hidden in more favourable environments (Robertson 1963, 1964).

Selection for faster and slower developmental time was practised as follows. Two lines of selection
were started from a stock of Drosophila melanogaster consisting of a mixture of three different wild
stocks: one from laboratory origin (Or-R) and the other two from natural origin. In each line, a total of
eight 5 x 0.8 cm vials with 0.5 ml of a boiled yeasted medium (Lewis medium) were seeded with 70 recently
hatched larvae each. In the fast line, competition was interrupted at the 8th day from the seeding by
means of the "overfeeding technique" (Moya & Mensua 1983). In this way the initial population was divided
into two subpopulations: an "inner subpopulation" constituted by those larvae which have pupated inside
the vials before the 8th day, and an "outer subpopulation" composed by those larvae recovered by
overfeeding. The four earliest couples to emerge as adults from the "inner population" were selected as
parents in successive generations. In the slow line, overfeeding was postponed until the 12th day. Larvae
recovered by overfeeding constituted the "outer subpopulation”. The four latest couples to emerge as
adults in this latter subpopulation were chosen as parents of the next generation. Selection proceeded for
10 generations in the slow line and for 715 generations in the fast line. Two replications were run
simultaneously for each line.

Figure 1 shows the mean developmental time obtained over the selection process in both directions.
The straight lines are the best fit regressions. As can be seen, there is a slight significant trend to a
decrease in mean developmental time in the course of selection in the fast direction, if one excludes the
initial generation. This tendency is observed in both replications,
F1 and F2. In the slow direction there is an increase during the
early generations (from 0-5th in SL1, and from O to 4th in SL2).

Table 1. Differences between outer In the case of the SL2 line, two regressions have been represented

and inner mean developmental times

in the fast and slow lines through- which correspond from the ‘st to the 15th generation and from
out the process of selection. the 2nd to the 15th generation, respectively. It is also worth
Gener- mentioning that the drop in developmental time found between
ations F12 Fob sL1¢ siLod generations 5th and 6th in SL1, and between 4th and 5th
0 4.33 3.46 6.99 5.56 generations in SL2 was due to a failure in the temperature
1 4.57 4.36 5.69 6.50 regulation system. However, there was no significant increase
2 4.37 2.72 4.48 7.81 in developmental time later. The results are altogether in
3 3.69 3.8 6.63 5.87 concordance with others reported in literature by Sang & Clayton
4 3.99 3.48 5.88 7.43 (1957) and Robertson (1963), in relation to the asymmetry and
5 3.67 3.29 7.64 5.19 type of response obtained in uncrowded conditions. However,
6 3.39 3.82 5.98 6.02 when selection in crowded cultures is further studied with the help
7 3.74  3.37  6.10 5.58 of an "overfeeding technique”, a new type of response becomes
8 2.89 2.49 7.85  6.70 apparent.
9 2.81 2.94 5.88 8.28 Table 1 presents the differences between developmental
10 3.13 2.81 5.35 5.69 times in outer and inner subpopulations in each generation over
11 3.12 2.84 the process of selection in both directions. Two main points
12 2.17 3.29 deserve attention: (i) Differences in the slow lines are larger
13 3.80 2.69 than in the fast lines, which is not surprising since crowding was
14 2.99  4.10 kept for a longer time in these latter (12 days in slow lines
15 3.10  3.41 compared with 8 days in fast lines). (ii) In the fast direction,
a=Values of regression over genera- differences tend to decregse in time in a more or less regular way.
tions: slope = -0.10, intercept This trend may be explained in terms of a response to selection
at origin=4.23; p<0.001. b=slope= pressure in both subpopulations "inner" and "outer", though more

-0.03, intercept at origin=3.53; n.s. marked in this latter, where developmental rates would be further
c=slope= 0.016, intercept at origin=

6.14; n.s. d=slope=0.02, intercept increased.
at origin=6.31; n.s.
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On the contrary, the slow lines show a typical pattern where an increased difference is always
followed by a decreased one over the process of selection. This alternating pattern between successive
generations may be obtained as a consequence of the following "feed-back" or "relais" mechanism. When
inner subpopulations take longer to develop, crowding is stronger, and hence the least adapted genotypes
will be eliminated. The best adapted genotypes in crowding conditions (recovered by overfeeding) will
develop faster in outer subpopulations. Thus, the intragenerational difference in outer and inner mean
developmental times would be short. The best adapted genotypes will be selected as parents of the next
generation, and will give rise to a progeny, part of which will take short to develop in crowded conditions.
The remaining larvae, recovered by overfeeding (less adapted genotypes) will take longer to emerge as
adults in outer subpopulation, and then, the intragenerational difference between outer and inner mean
developmental times would be large.

References: Bakker, K. 1961, Arch. Neerl. Zool. 14:200; Bakker, K. & F.X. Nelissen 1963, Ent. exp. & appl.
6:37; Barker, J.S.F. & R.N. Podger 1970, Ecology 51:170; Mensua, J.L. & A. Moya 1983, Heredity 51:347; Miller, R.S.
1964, Ecology 45:132; Moya, A. & J.L. Mensua 1983, DIS 59:90; Robertson, F.W., Genet. Res. Camb., 4:74; 1964,
Genet. Res. Camb, 5:107; Sang, J.H. & G.A. Clayton 1957, J. of Heredity 48:265.

Capy, P. and J. Rouault. C.N.R.S., In mediterranean countries, one of the most frequent
Gif-sur-Yvette, France. Sampling on breeding sites for Drosophila species is the fruit of
decaying fruit of Opuntia. Opuntia ficus-indica. Generally, fruit flies and their
parasites are found in the cavity of decaying fruit.
This cavity is closed to the outside except for a small

hole. When fruit is touched insects fly away one by one because of the narrowness of the hole.
Using two fiy aspirators, two consecutive sampies have been collected from the same fruits. The
first sample corresponds approximately to the first twenty seconds, and the second one to the last thirty

seconds of the collection. This sampling method was carried out in November 1982 when a large number
of fruits were available (Nasr’Allah, Tunisia).
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Z Figure 1. Ratio
| and confidence
0.5 intervals (95%)
of individuals
caught in two
0.4l SAMPLE 1 consecutive sam-
: ples.
0.3+
0.2t
0.14 SAMPLE 2
0.0
FEMALES  MALES FEMALES  MALES FEMALES
D. MELANOGRSTER
D. BUZZATII L. BOULARDI
+ D. SIMULANS
Table 1. Number of individuals caught for each species Three Drosophila species were found:
in two consecutive samples, D.melanogaster, D.simulans and D.buzzatii;
D.melanogaster - and one parasite: Leptoplilina boulardi. These
D.simulans  D.buzzatii L.boulardi Total results are similar to those previously reported
0 PR 0 0 by Rouault & David (1982) and David et al.
(1983).
Ist sample 50 43 7 19 1 120 The number of individuals caught per
2nd sample 20 22 63 59 14 178 species and per sample are given in Table 1.

Owing to the determination error due to the
likeness of D.melanogaster and D.simulans
females, individuals of these species have been
grouped.

The size of the two samples are similar. However, there is a significant difference between the two
samples of Drosophila species. It appears that D.melanogaster and D.simulans fly away before D.buzzatii.
Furthermore, within a species, both sexes have been caught in the same proportions. Finally, females of
L.boulardi were caught almost exclusively in the second sample. All these results are presented in Figure
1. The 95% confidence intervals of the observed proportions exhibited in this figure show that intraspecific
differences observed between the two samples are statistically significant for each species.

These preliminary observations lead to the conclusion that to get an accurate sample, it is necessary
to collect all individuals living in the fruit cavity. All truncated samples would give a biased representation
of a population.

References: David, J.R., Y. Carton, Y. Cohet, D. Lachaise, J. Louis, J. Rouault, L. Tsacas & J. Vouidibio
1983, Acta OQOecologia, Oecol. Gener. 4/1:43-63; Rouault, J. & J.R. David 1982, Acta Oecologia, Oecol. Gener.
3/3:331-338,
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Carracedo, M.C., E. San Miguel,* P. Casares In a previous work about sexual isolation between
and M.T. Alvarez.* University of Oviedo, Spain; D.melanogaster females and D.simulans males, we
*University of Leon, Spain. More on sexual found a positive correlation between the speed at
isolation between D.melanogaster females and which females reached sexual maturity and the
D.simulans males: Female receptivity and frequency of hybridization (Carracedo & Casares
hybridization. 1986). By following suggestions made then, we intend

to prove now whether or not these two traits are

related in some way to the females’ level of
receptivity. For this purpose we have chosen 8 isofemale lines of D.melanogaster which had previously
shown different hybridization frequencies with D.simulans (Carracedo & Casares 1985), designated as M1,
M2 ... M8; these lines were rechecked for hybridization with a single simulans line using the same method.
The hybridization percentages calculated as the number of melanogaster females out of fifty that
hybridized with simulans males were: 76, 42, 32, 28, 24, 18, 12 and 8%, for the M1 to M8 lines,
respectively.

The maturity speed of melanogaster females was measured as follows. Five pairs of virgin flies
from the same line, aged two hours, were kept in a vial for 30 hr. Then, females were individually placed
in small vials with some food. Mating, which was inferred from the presence of larvae in the vials, was
taken as evidence of female sexual maturity. The arc-sine transformed percentages of the number of
fertile females out of five constituted the basic measure of the females’ maturity speed. Ten replicates
per line were carried out.

The level of the females’ receptivity was measured by the time they needed to accept a standard
melanogaster male. In order to make maturity speed and receptivity measurements independent factors,
it was necessary to use sexually mature females. For this, we used 3-day-old virgin flies, the age at which
females from the 8 lines had proven to be completely mature (Carracedo et al., submitted). The 8 lines
were tested with two different lines of melanogaster males, the M1 and M4 lines. Females of each line
were placed individually in a vial with two males from the same line. No anaesthesia was used. The basic
measure was the time elapsed till the onset of copulation. Since a pilot experiment showed that over 99%
of the females from these lines mated within a 15-min period, unmated females were discarded after this
time. Each male x female combination was replicated 45 times giving a total of 8 x 2 x 45 females to be
scored. The measurements were taken at 21.5°C between 9-1T a.m. _

Table 1 shows the result of an analysis of variance for the time to copulation values in log. of secs.,
in which females and males were the sources of variation. Significant differences were only found between
females. Because of this, the two male values were pooled, and the mean values of each melanogaster
female line were calculated. These, after being retransformed to minutes, appear in Table 2 together with
the values of the females’ maturity speed.

Table 1. Analysis of variance of

the female's "time to copulation” Table 2. Sexual maturation speed, measured by percentages of number of
(in log of secs) for 8 lines of females out of fifty that mated before reaching 30 hr of age, and level
D.melanogaster females and two of female receptivity measured by mean values of "time to copulation
lines of D.melanogaster males. showed for single 3-day-old D.melanogaster females.
sources of lines: M1 M2 M3 M4 M5 M6 M7 M8
variation df M F maturation speed:
males 1 0.185 3.5 90% 86% 449 50% 56% 46% 16% 16%
females 7 0.989 18.9* -
males x females 7 0.070 1.3 receptivity level:

. . ll L lloll ) it ll [N L] 1 1 " 1 1t ] 1
error 704 0.052 23 8 1'58 23 1'22 2'02 2'04 2'05
* P<0.001

A negative correlation between maturity speed (in arc-sine percentages) and receptivity (in log of
secs.) was found (r=-0.82; P<0.05) which means that the sexually mature melanogaster females that needed
less time to mate, were those showing faster sexual maturity.

Our results not only show a close relationship between two important fitness components in
Drosophila, sexual maturity and mating time, but also show connection between these homospecific traits
and the hybridization frequency of melanogaster females and simulans males in the laboratory. As noted
before, (Carracedo & Casares 1986), the success of such hybridization is mostly explained by the speed at
which melanogaster females reach sexual maturity. Now, going a step further in the matter, our results
suggest that hybridization is primarily determined by the level of melanogaster female receptivity: the
greater this level, the greater the mating probability with simuians maies. At least at the intrapopuiational
level, this suggestion does not support the existence of a species-specific discrimination key accounting

for sexual isolation between these sibling species. :
References: Carracedo, M.C. & P. Casares 1986, Genet. Sel. Evol., submitted; Casares, P. & M.C. Carracedo
1985, DIS 61:44.
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Casares, P. and M.C. Carracedo. University In this note we present an advance of some
of Oviedo, Spain. The influence of sex and observations made about pupation behaviour in
duration of larval development on pupation Drosophila. All the tests started with 75 newly
behavior of Drosophila. hatched larvae seeded in a vial (18 x 200 mm) with

6 ml of standard baker’s yeast food. Development

was at 21°C and under 12:12 h L:D cycles. Two lines
of D.melanogaster (M1 and M2) and one line of D.simulans (S1) were used in Test 1, with 10 replications
per line. When all larvae had pupated in the vials, the pupae were classified according to their pupation
height. Three groups per vial, named high, imtermediate and low pupation height, were made for
D.melanogaster, approximately the same number of pupae in each; two groups, high and low, were made
for D.simulans. The sex of the adults emerging from the pupae of each group was recorded, and the data,
after pooling the replicates, appear in Table 1 for each line. Contingency chi-squares with 1 or 2 df,
testing for sex differences between groups, were significantly different from zero. There were more males
at the highest sites of the vials and more females at the lowest; that is, males pupated, on average, higher
than females, for both species.

Test 2 was carried out with

Table 1. Sex of the adults emerging from pupae located at the the M2 line of D.melanogaster
high, intermediate and low pupation sites in the culture vials. and two new lines, S2 and S3,
The chi-squares test for sex differences in pupation height. of D.simulans, with 11, 12 and
high pupae intermediate pupae low pupae 13 replicates, respectively, for
line m f m f m f X2 each line. In each vial we recor-
M1 67 95 124 136 130 80 17.1 (2 df)*** ded both the time at which lar-
M2 93 126 115 115 167 121 12.1 (2 df)*** vae pupated and the height they
s1 87 121 - - 131 94  11.6 (1 df)*** attained. The pupae were classi-
= P < 0.001 fied, according to the duration
of larval development (egg-to-
Table 2. Top: analyses of variance of the pupation height values shown pupa development time), as com-
by larvae pupating early, intermediate or late (3 groups) in the culture ing from early, intermediate or
vials. Bottom: mean values of pupation height for each group and for | . ’I' d
each line. ATl the F-values were significant with P<0.001. ate pupating harvﬁe, an Ithe
source of line M2 line S3 line 54 mean pupation height was cajcu-
variation aF_m_ T aF M F_ ar W F lated for each group. Thus, the
between groups 2 455.6 15.6 2 4031.8 66.4 2 895.0 18.1 relation between larval develop-
error 30 29.2 33 60.7 36 49.4 ment time and larval pupation
e e e e oo height was analyzed.
means of pupation height: Table 2 shows, together
early 61.7 59.6 2.2 with the means of pupation
intermediate 58.6 32.8 29.2

height, the results of three ana-
lyses of variance in which groups
of larvae with different pupation
times were the sources of varia-
tion. In all cases, significant between-groups differences were found. Therefore, the larvae with a shorter
development duration pupated, on average, higher than those with a longer development.

Sex differences in pupation height were first reported by Bauer (1984), Later, however, Bauer &
Sokolowski (1985) did not find any sex difference, despite their use of the same material and method. Our
results show that the male larvae of D.melanogaster and D.simulans pupate higher than females do. Also,
a higher pupation site occurs for larvae with shorter development. These two conclusions might be
interrelated in view of the general shorter development time for male larva than for female (see ref. in
Ashburner & Thompson 1978). We realize that these facts could have important repercussions and be re-
sponsible for some of the failures reported on experiments selecting for pupation height (Mensua 1967;
Ringo & Wood 1983).

References: Ashburner,M. & J.H. Thompson Jr 1978, in: Genetics and Biology of Drosophila, v.2a, Academic Pr.
London; Bauer, J.S. 1984, DIS 60:48; Bauer, S.J. & M.B. Sokolowski 1985, Can.d. Genet. Cytol. 7:334-340; Mensua,
J.L. 1967, DIS 42:76; Ringo, J. & D. Wood 1983, Behav. Genet. 13:17-27.

late 49.4 20.4 26.7
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Casares, P., E. San Miguel* and M.C. Carracedo. The ventral surface of third instar larvae of
University of Oviedo, Spain. *University of Leon, Drosophila simulans and D.melanogaster shows thin,
Leon, Spain. A preliminary study on the number short, black spiculae or denticles, grouped in several
of larval denticles in Drosophila. rows forming denticle belts (Fig. 1). These belts

appear at the boundaries of consecutive larval
segments and because of this are referred to as

thoracic or abdominal belts. The denticles display different size, shape and orientation. They help the
larvae to move through the food which might be related with some described larval behaviours connected

with food acquisition. (1)

Figure 1. Ventral
view of a third
instar Drosophila
simulans larva
showing denticle
belts.

Figure 2. Denticle
belts on the third tho-
racic (a) and first
abdominal (b) segments
of a Drosophila simu-
lans larva. Bar repre-
sents 300 u.
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Table 1. Number of denticles (mean values # s.e.) from Table 2. Number of denticles (mean values * s.e.) of
8 3:51"5‘13“5.15°fg'!‘a]e”1"‘es developed either in D.melanogaster and comaprison with those of D.simulans.
medium 5 Or in medium H. The mean values of D.simulans come from pooled data

Lines thoracic segment of two pairs of lines developed in medium S.
medium S L1 109.63 * 3.98 . 3
L2 95.15 * 3.02  t=3.41(18 df) P<0.01 Specles th°;a;‘° segment
D.mel. 87.21 + 2.24
medium H L3 99.53 £ 3.09 A
+ . t 2. =4, .
La 94.08 *+ 2.00 t=1.49(18 df) P>0.05 D.sim.(L1+L2) 102.39 £ 2.65 t=4.35(47 df) P<0.001

abdominal segment
D.mel. 148.83 £ 2.99

abdominal segment

medium S L5 163.82 £ 5.82 -
im. (L5+ .18 £ 5, =4, f .
L6 188.56 * 6.48 t=2.83(18 df) P<0.05 D.sim.{L5+L6) 176.18 * 5.10 t=4.61(47 df) P<0.001
medium H L7 165.44 * 6.26
L8 187.40 * 3.70 t=3.02(18 df) P<0.01

We have analyzed the number of denticles on the third thoracic and first abdominal segments, two
segments with different denticle distribution patterns (Fig. 2). Eight isofemale lines of D.simulans from
the same population, four of them kept for two years in standard food (medium S, with 12% agar) and the
other four in a thicker one (medium H, with 15% agar), and one strain of D.melanogaster reared in medium
S were the biological material. Ten larvae from .every D.simulans line and twenty-nine from
D.melanogaster were fixed in Farmer’s fluid for 6 hr and subsequently stored in 70% ethanol. Larvae were
dorsally placed on a slide with a drop of lactic acid (20%), and a cover slide applied without pressure. The
third thoracic and the first abdominal segments were photographed under a microscope. From each
photograph we registered the number of denticles of the third thoracic (in a 200 x 200 u? area) or first
abdominal (in a 300 x 300 p? area) segment in D.simulans. In D.melanogaster both segments of the same
larva were counted.

In Table 1 the mean values of the number of denticles found in the D.simulans lines (L1 to L8) are
given. Within each food class, the differences between some pairs of lines were checked by Student’s t
tests. All differences were significant except for L3 and L4 lines.

The mean values for the number of denticles corresponding to D.melanogaster are shown in Table
2. These values were contrasted with those of the D.simulans lines developed in medium S, and the
differences were clearly significant for both larval segments. The number of denticles was higher for
D.simulans than for D.melanogaster, which is in accordance with Agnew’s results. (2) Following this author
the above signifies that D.simulans might have some advantage over D.melanogaster when eating hard
foods.

The differences found between the D.simulans isofemale lines and between both species suggests
the existence of an extensive phenotypic variability for this character. The number of denticles could be
in connection with the degradation of natural food and therefore with the fitness of Drosophila populations.
At the present we are engaged in a wider investigation on the effect that genes and environment have on
this character.

Literature cited: (1) Sewell, D., B. Burnett & K. Connolly 1975, Genet. Res. 24:163-173; Godoy-Herrera, R.
1977, Behav. Genet. 7:433-439; Sokolowski, M. 1980, Behav. Genet. 10:291-302. (2) Agnew, J.D. 1973, DIS 50:51.

Chandrashekaran, S. and R.P. Sharma. Indian Dominant temperature sensitive (DTS) lethals are
Agricultural Research Institute; New Delhi, useful in crossing schemes where a large number of
India. A new dominant temperature sensitive homozygous mutagenised lines are to be established
letha! induced on the SM5 balancer In(2LR) for screening purposes. It is all the more advanta-
alZCy Ity cn2 sp2 chromosome. geous if the DTS lethal is on a balancer chromosome,

so that non-DTS recombinant-escapers are avoided.
DTS lethals on the second chromosome balancers CyQ
and Pm were reported by Falke & Wright (1970) and third chromosome balancers with DTS lethals were
constructed by Marsh (1978),
Reported here is a new dominant temperature sensitive lethal induced on the SM5 balancer.
The DTS lethal was induced by feeding 0.03 M Ethyl Methane sulphonate in 2% sucrose to 2 day old
SM5/+ males. The mating and screening scheme is shown in Fig. 1.
The vials where no Curly winged progeny hatched at 28°C were maintained after retesting, by
isolating SM5/+ female and male flies from the 19° vial.
Of the 3,293 cross Il vials set up, 3,700 were scored at 28°C and 8 putative DTS lethals isolated.
Seven were found to be leaky when reared in larger populations producing 2-10% Curly escapers.
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Figure 1. Scheme for isolating DTS lethals on the SM5 balancer.

Cross | Canton-S ¥  x In(2LR) SM5 al2Cy ItVen2sp2/+ ¢ (Fed with 0.03 M EMS)
(mass mated in 250 ml bottles)

Cross Il Canton-S 8%  x SM5*/+ single ¢ (pair mated in vials)
+/+
Vial 1 > Vial 2 Flies from vial 1 transferred to fresh vial and
reared at 19+2°C reared at 28+2°C
SCREEN VIALS: Select vials which produce SM5-Curly flies only at 19° and not at 28°.
SM5*/+; +/+ SM5*/+; +/+
19°C Dies 28°C

Table 1, Lethality at the embryonal, larval and pupal phases in Fy individuals One fully pene-

from a CS § x SM5 448/+ ¢ mating at 19° and 28°C. trant line designated

Growth  Number  Un- % Embry- Expected Pupae % larval % pupal SM5 DTS 4.48 was ana-

temper-  of  hatched onic )Ifgr'vae sezn Lethal- _Adults  jethal- lysed for its viability

ature Eggs Eags Lethality ity Cy ¢yt ity at Va”gu? ti;':npera-

19°C 1014 174 17.15 840 540  35.71 148 244  27.40 Itgtrsaslan h;tsze afCtt';::

28°C 1167 720 61.69 447 153 65.77 0 87 43.13 p. R
non-permissive  tem-
perature.

Table 2. Eggs laid by Can-

Female Male Growth Total Cy Progeny Cy* Progeny Proportion of ton-S virgin females

parent parent  Temperature Progeny 2 J 2 J Cy progeny* mated to SM5 448/+

SM5 DTS/+ +/+ 19°C 484 128 120 128 108 0.512 males were counted

SM5 DTS/+ +/+ 25°C 685 141 126 224 194 0.389 and allowed to develop

SM5 DTS/+ +/+ 28°C 438 0 0 220 218 0.0 at 19 and 28°C. The

+/+ SM5 DTS/+  19°C 280 26 18 154 82 0.157 surviving  individuals

+/+ SM5 DTS/+  25°C 523 10 18 270 225 0.053 at the end of the em-

+/4 SM5 DTS/+  28°C 462 0 0 226 236 0.0 bryonal, pupal and

* Number of Cy flies divided by total number of flies. adult phases were cou-
nted.

Table 3. Lethality at the embryonal, larval and pupal stages of individuals from Lethality at all

a reciprocal mating of SM5 DTS/+ and +/+ flies at 25°C. the stages were calcu-

Number Un- % Embry- Expected Pupae % larval % pupal lated, the data for

Female of hatched onic Lzrvae seZn Lethal- _Adults lethal-  which is shown in Ta-

parent Eggs Eggs  Lethality ity Cy ¢yt ity ble 1.

+/+ 1008 284 28.17 724 550 24.03 0 298 45,81 It was concluded

SM5 DTS/+ 932 142 15.20 790 748 5.30 239 301 27.80 from the data in Table

1 that DTS 448 was

a multiphasic lethal.
However, it is evident that the non-DTS individuals were also surviving poorly at both growth temperatures,
the survival frequency of Cy* being 0.4 at 19° and 0.09 at 28°C (calculated as observed Cy* individuals
—expected Cy?* individuals).

To further assess the viability of the DTS carrying SM5 flies and non-DTS flies, two way crosses with

SM5 DTS 448/+ either as the female or male parent with Canton S as the other parent were made. Twenty
pairs of flies were mated for 5 days each in 250 ml bottles at each temperature, transferred for anoth-
er 5 days to fresh bottles and then discarded. Progeny from each set of bottles were counted and sexed.
Data presented in Table 2.

The recovery of SM5 DTS/+ flies is 3.3 times more at 19°C and 7.4 times more at 25°C when the
female parent is SM5 DTS/+ than when the female parent is +/+. Because of this differential recovery of
SM5 DTS progeny, the eggs from a SM5 DTS/+ ¥ x Canton S ¢ and Canton S 2 x SM5 DTS/+ ¢ were allowed
to complete development at 25°C and the number and percentage of individuals surviving at the end of
each developmental phase calculated (Table 3).

The data shows that the survival frequency of DTS448 SM5/+ flies at 25°C is raised from 0 to 0.4
when the female is SM5 DTS/+ instead of being Canton S. The DTS448 gene appears to be a pupal lethal
since nearly 50% of the individuais are pupal iethai. However, the lethal effect can be rescued when the
DTS448* individuals are derived from a DTS 448/+ female rather than from a wild type female. In this
respect DT5S448 behaves as a recessive since it is rescuable prior to fertilization by the DT5448/+ gene
product that may perdure in the egg cytoplasm. The rescue is not however possible at the non-permissive

temperature probably because the mutant product is malformed beyond rescue.
References: Falke, E.V. & T.R.F. Wright 1972, DIS 48:89; Marsh, J.L. 1978, DIS 53:155.
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Charles-Palabost, L.. Universite Francois

Rabelais, Tours, France. Alleles found at six
gene-enzyme systems in the French natural
populations of Drosophila melanogaster.

Gel preparation.

DIS 63 - 43

Until now, we have analyzed more than 40 French
natural populations of Drosophila melanogaster and
it appears necessary to describe the different alleles
found commonly at the Acph (acid phosphatase ; 3
- 101.4), Adh (alcohol dehydrogenase; 2 - 50.7), Est-C
(esterase - C; 3 - 49), Est-6 (esterase - 6; 3 - 36.8)
o-Gpdh (-glycerophosphate dehydrogenase; 2 - 20.5) and Pgm (phosphoglucomutase; 3 - 43.4) loci. The
technique used was horizontal starch-gel electrophoresis.

The kind of starch used was Connaught (Toronto) hydrolysed starch. A 12.5%

solution of starch in gel buffer (volum: 500 ml) was heated to near boiling point. The starch solution was
degassed and poured in a plexiglass mold 27 x 16 x 1.5 cm. The gel was covered with saran-wrap.

Gel and electrode buffers. The buffer system used was Poulik’s (1957); gel buffer: 76 mM TRIS and
5 mM citric acid, pH 8.65; electrode buffer: 300 mM boric acid and 60 mM NaOH, pH 8.1.

origin

origin

origin

A

+

SS] ,FF,SS

2

5,75, FS,FS,FFFS;F5,95,,FS, FS,55,55,F5,FS, 5,

SS,FF,FF,FS,FS,SS, FS,FS,FS,SS, FS, SS

21

FF, FF, FS,FSFSFS,FFSSFFUE SSSSUFSSS
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Figure 1. Alleles
Fy S, Fy1» Fp, §3
and Sp at the
Est-6 locues 1in
the French pop-
ulations of
Drosophila
melanogaster,

Figure 2. Alleles F,

S and UF at the

a-Gpdh locus in the
French populations of
Drosophila melanogaster.

Sample preparation.
Single flies were ground
in small wells in a plastic
block with 30 pl of gel
buffer or distilled water.
This crude homogenate
was absorbed with a piece
of filter paper (Whatman
nf3) 1.2 x 0.2 cm. The
paper pieces containing
the samples were inserted
along a slot in the gel
made about 2 cm from
the edge. The gel was
placed horizontally over
two buffer trays with el-
ectrodes. Two bridges
in Cofram paper were
used to establish contact
between the gel and the
electrode buffer. This
set-up was connected to
a rectifier (Apelex 400
mA, 300V) and placed in
a refrigerated room at
4°C. The time of run was
approximately 2H30 under
260 volts and 175 mA per
gel. After the run was
completed, the four ends
of the gel were cut off.
The rest was divided into
two parts. Each part was
sliced horizontally into
six 2.5 mm thick slices
with the help of a taut
wire and 2.5 mm thick
guides. The top slices
were discarded since sur-
face effects made them

unusable. The slices of
each part were used for
six  different enzyme
assays.

Enzyme assays (values
are given for one slice).
Acph: the stain used was
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50 mg Na-a-naphtyl acid phosphate, 25 mg

Fast Garnet GBC salt in 75 ml 0.125 M

+ acetate buffer pH 5.0. Adh and o-Gpdh

were stained on the same slice of gel as

follows: 4 ml EDTA 0.1 M, 125 mg

a-glycerophospate, 12.5 mg B8-NAD?*, 0.25

on S m Emmm  Em WS W S ml ethanol, 20.6 mg MTT, 3.75 mg PMS

- - in 62.5 mi{ 0.05 M TRIS-HCL buffer, pH

8.5. Est-C: 1.25 ml 2% o-naphtyl-acetate

solution (1:1 water: acetone was used as

origin — solvent), 75 mg Fast Blue RR salt, 8.25

M, A, AAAC,AC, BB, AAAB, AE,AAPAAE ml propanol in 67.5 ml 0.1 M phosphate

buffer pH 6.0. Est-6: 75 mg Fast Red TR

-~ salt, 3.75 ml propanol, 125 ml 2%

a-naphtyl-acetate solution, 1.5 ml 2%

B-naphtyl-acetate solution (1:1 water:

acetone was used as solvent) in 75 ml 0.1

M phosphate buffer pH 6.0. Pgm: 66.5

mg glucose-1-phosphate (disodium salt),

7.5 ml MgClo 0.1 M, 3.25 mg NADP*, 4

units glucose-6-phosphate dehydrogenase, 25 mg MTT, 3.75 mg PMS in 62.5 ml 0.7 M TRIS-HCI buffer pH
8.0.

Alleles found at the different loci. In the case of Acph, Adh and Est-C, two alleles F (Fast) and S (Slow)
are commonly present in the French populations and have been previously described (Acph: Mcintyre 1966;
Adh: Johnson & Denniston 1964; Est-C: Beckman & Johnson 1964). For esterase-6, six alleles are present:
the two common F and S which produce, respectively, the Fast (migrating rapidly towards the anode) and
the Slow (migrating more slowly towards the anode) variants, two alleles (Fq and F2) which give allozymes
migrating more rapidly than the Fast variant, and two other (Sq and S)) which give allozymes migrating
more slowly than the Slow variant (Fig. 1). At the o-Gpdh locus, three alleles are present: the two common
F and S and a rare UF (ultra fast) which produces a variant migrating more rapidly than the Fast one (Fig.
2). For Pgm, according to the nomenclature of Trippa et al. (1977), four alleles are encountered in the
French populations: A and B corresponding, respectively, to the Fast and Slow variants, C and E producing,
respectively, variants which migrate more rapidly than Fast or more slowly than Slow (Fig. 3).

Note: enzyme substrates and dyes are Sigma reagents.

References: Beckman, L. & F.M. Johnson 1964, Hereditas 51:212-220; Johnson, F.M. & C. Denniston 1964, Nature
906-907; McIntyre, R. 1966, Genetics 53:461-474; Poulik, M.D. 1957, Nature 180:1477-1479; Trippa, G. et al. 1977,
DIS 52:74.

Figure 3. Alleles A, B, C and E at the Pgm locus in the
French populations of Drosophila melanogaster.

Coyne, J.A. University of Maryland, X0O males of D.melanogaster are sterile, and their
College Park, Maryland USNA. Further primary spermatocytes: contain crystals that are
evidence for X-Y interactions in the absent in XY males. These crystals are either nee-
control of the Stellate locus. dle- or star-shaped, depending on whether the allele

at the Stellate locus (1-45.7) is Ste+ or Ste,
respectively (Meyer et al. 19671). The appearance
of the crystals depends on the absence of a particular region on the long arm of the Y chromosome (Hardy
et al. 1984), Livak (1984) found that both X and Y chromosomes of D.melanogaster contain many tandem
repeats of a 1250-base-pair DNA segment that may compose the Stellate locus. The tandemly-repeated
DNA resides in the chromosome band containing the Stellate locus and in the segment of the Y chromo-
some whose deletion leads to crystal formation. This DNA codes for an 800-base-pair RNA that in turn
produces a polypeptide much more abundant in XO than in XY testes; this may, in fact, be the polypep-
tide composing the spermatocyte crystals.
Based on these facts, Livak (1984) proposed that the Y-linked copies of the presumptive Stellate
DNA serve to regulate those copies on the X. He posited that XO males, missing this regulatory segment,
overproduce the product of the Stellate locus which then crystallizes in the spermatocytes.
| report here a test of this hypothesis in the sibling species D.simulans. Livak (1984) found that the
putative Stellate DNA sequence is absent on the D.simulans X chromosome and is present on the Y but with
reduced copy number. One would therefore predict that XO males of D.simulans would not have crystals
in the primary spermatocyte because, although the Y-linked "regulatory" DNA is missing, there is no
. X-linked gene producing protein.
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| obtained XO males of D.simulans as rare segregants from a Y-autosomal translocation stock
provided by E.H. Grell. This stock, T(Y;2)3,+/net b, contains homozygous net, black (II) females and
wild-type males, the latter heterozygous for a net b second chromosome and a wild-type chromosome
attached to a Y. About one in five hundred males in this stock are net black XO males produced by
nondisjunction.

Twenty-one four-day-old XO males from this stock were dissected in Ringer’s solution and their
testes examined under phase-contrast microscopy. Primary spermatocytes were compared to those present
in XO D.melanogaster males. As reported previously, the D.melanogaster males had crystal-containing
spermatocytes. None of the 271 D.simulans XO males, however, showed crystal formation. All of these had
full-sized testes which contained sperm in various stages of development, but none had motile sperm. The
lack of crystals in these males supports Livak’s suggestion that Y-linked copies of the presumptive Stellate
locus regulate the copies on the X, and militates against the idea that crystal formation in spermatocytes
is an inherent property of XO males.

Acknowledgements: | thank Ken Livak for the idea of looking at XO D.simulans males. This work
was partially supported by grants from the National Science Foundation (BSR-83-18558) and the National
Institutes of Health (322271,

References: Hardy, R.W. et al. 1984, Genetics 107:591-610; Livak, K.J. 1984, Genetics 107:611-634; Meyer, G.F.
et al. 1961, Chromosoma 12:676-716.

Di Pasquale Paladino, A., P. Cavolina and As previous investigations have shown (Sparrow 1978),
G. Romano. Universitd di Palermo, ltaly. a common feature among melanotic tunor mutants
Analysis of larval hemocytes in the melanotic of Drosophila melanogaster is the participation of
tumor mutant tu-pb of Drosophila melanogaster. larval blood cells in tumor formation. According to

Rizki & Rizki (1980a), plasmatocytes, with their

morphological variants podo- and lamellocytes, and
the crystal cells (Fig. 1) are the cellular components of the larval hemolymph. They are produced in the
lymph gland.

The hemolymph of tumorous 3rd instar larvae is characterized by a large number of lamellocytes
owing to their precocious transformation from plasmatocytes (Sparrow 1978). The recently isolated
melanotic tumor mutant, tu-pb, differs from the other tumor mutants since melanized masses appear only
in the adult stage and are confined to the head. tu-pb tumors develop at 23.5°C (penetrance: $9$=35%,
¢=10%) but not at 18°C (Di Pasquale Paladino & Cavolina 1983). In order to elucidate the mechanism of
tumor formation in tu-pb, we examined the patterns of blood cell types in the hemolymph of late 3rd instar
male-and female larvae (120 h aged at 23.5°C) of tu-pb and Oregon-R (as control) stocks.

Figure 1.
Crystal cell
from the
larval
hemo1ymph.

Figure 2. Heat treated larvae:
(a) Oregon-R, {(b) tu-pb.
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Table 1. Mean cell numbers in hemolymph of Oregon-R and tu-pb 120h aged larvae. Smears of fresh
Cell types o Oregon-R d tu-pb ? Oregon-R ? tu-pb Zienngfelymp?ndivicjzzrl‘;
Plasmatocytes 3618.6+967.38 3122.2+300.54 3552.6+797.86 3505.4+624.91 were stained with
t=0.49 t=0.046
Lamellocytes 3310.8+306.96  1880.0+384.97 2843.41+526.75 2591.6+305.70 Counts of cell types
t=2.90 (sign.) t=0.41 were made accord-
Crystal cells 237.448.42 48.6+10.95 210.44+29.50 55.8+3.43 ing to the classifica-
t=13.63 (sign.) t=5.19 (sign.) tion into plasmato-
Cell totals 7166.8+1202.03 5050.8+340.77 6606.4£1393.75 6152.8+846.3 cytes, lamellocytes
t=1.69 t=0.28 and crystal cells
P=0.05 (Rizki 1978). Re-

sults and statistical

Table 2. Hot water (70°C, 15) treated larvae. analysis (t-Student)

breeding age stock N no mela- spread mela- melanized are presented ) in
temper- nization nized cells lymph gland Table 1-. Comparing
ature % % % tu-pb with Oregon-

R, blood cells mean

23.5°C  96h 22 Oregon-R 103 1.9 98.1 0.0 number patterns

dd Oregon-R 104 2.9 97.1 0.0 appear similar ex-

29 tu-pb 711 98.2 0.0 1.8 cept for the crystal

oo tu-pb 97 97.9 0.0 2.1 cells which are nu-

23.5°C 120h 99 Oregon-R 117 0.0 93.2 6.8 merically fewer in
o Oregon-R 109 0.0 95.4 4.6 tu-pb.

22 tu-pb 141 75.2 0.0 24.8 Therefore, — we

99 tu-pb 127 70.1 0.0 29.9 can conclude that

tu-pb does not hold

18.0°C  240h 22 Oregon-R 125 30.4 69.6 0.0 a larger amount of

¢ Oregon-R 100 16.0 84.0 0.0 lamellocytes in its

22 tu-pb 113  88.5 0.0 11.5 hemolymph. This

dd tu-pb 105 78.1 0.0 21.9 fact seems to be

in agreement with

the later  tumor
manifestation in this stock. On the other hand, the reduced number of crystal cells might be significant.
As Rizki has recently pointed out (Rizki 1980b), melanization of crystal cells can be induced by treatment
of larvae with hot water. By using this functional criterion, we compared the distribution of heat-induced
black cells in tu-pb and Oregon-R larvae. Results are presented in Table 2. In consequence of heating the
two stocks manifest a different phenotype: blackened cyrstal cells appzar spread in the hemocoel of
Oregon-R larvae, while in tu-pb they are maximally confined into the lymph gland (Fig. 2).

The blackening of lymph gland is more frequent in late 3rd instar larvae (120 h aged) than in the younger
ones (96 h aged) and in larvae reared at 18°C; the trait appears also to be recessive because etherozygous
tu-pb/Oregon-R larvae manifest the Oregon phenotype. According to Shrestha & Gateff (1982), mature
crystal cells are very rare in the first hematopoietic lobes and absent in the second lobes; therefore, thelr
relative abundance in tu-pb lymph gland can be considered an unusual condition.

These findings could suggest that the releasing of mature crystal cells by the hematopoietic organs
may be abnormal in tu-pb; they could also account for the low number of free crystal cells found in the
hemolymph of the tumorous stock.

The hypothesis of a possible relation between the above mentioned facts and the manifestation of
the melanotic tumor trait must be confirmed by further investigations. In this regard, we take into
consideration the possibility of following the fate of the crystal cells in tu-pb making them marked with
the Black-cells (Bc) mutant. In Bc/+ individuals naturally occurring pigmented crystal cells can be seen
in larval, pupal and adult stages. We are now trying to combine tu-pb with Bc.

References: Di Pasquale Paladino, A. & P. Cavolina 1983, DIS 59:31; Rizki, T.M. 1978, in: Genetics and Biology
of Drosophila, Academic Pr. London, 2b:397; Rizki, T.M. & R.M. Rizki 1980a, Experientia 36:1223; 1980b, J.
Exp. Zool. 212:323; Shrestha, R. & E. Gateff 1982, Devel. Growth & Diff. 24(1):65; Sparrow, J.C. 1978, in: Genetics
and Biology of Drosophila, Academic Pr. London, 2b:277.
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Dunkov, B.H. and K.H. Ralchev. University of Diaphorases (NAD(P)H:(acceptor)oxidoreductases) in
Sofia, Bulgaria. Genetic localization of gene Drosophila are controlled by at least three structural
controlling one of diaphorases in D.virilis. genes (Ralchev et al. 1986). Using starch gel electro-

phoresis1 followed by specific staining2 and by means
of recombination analysis, we localized the gene
responsible for the diaphorase-3 enzyme (DIA-3),
Electrophoretic study of 20 wild and laboratory stocks of D.virilis revealed that stock No.112 is
homozygous for an allele determining very low activity of diaphorase-3, i.e., Dia-31 (low activity) (Ralchev
et al. 1986). Crosses of this stock with stock No. 147 possessing high activity of diaphorase-3, i.e., Dia-3h
(high activity) showed sex-linked inheritance of this character (Fig. 1). For precise localization of Dia-3
gene on the X-chromosome genetic map stock No.127 carrying mutations cv - crossveinless, 1-25.0, and w
- white, 1-105.0 (Alexander 1976) was used. The following crosses were carried out:

cv w (Dia-3h) + + (Dia-3D)
P 22 (127) v w Dias3hy g (112) ———————
cv w (Dia-3h) cv w (Dia-3h)
F1%% S5 ®aa3 * < — 7

In Fo progeny 733 male flies, recombinant by visible markers, were selected and analysed
electrophoretically to determine the phenotype of diaphorase-3. The results of this analysis (Table 1)
showed that Dia-3 gene is located at 65.3 + 2.3 position.

Table 1. Genetic mapping of Dia-3

in D.virilis. +
. 4

Recombinant males DIA-3 phenotype of DIA-1 a» - @S W @ o - r
Phenotype of the recombinants ' B
visible
markers Number DIA-3h DIA-31
cv + 368 223 145 B o oo
v ow 365 204 141 DIA=2 0 | oo ob = o > o

DIA=3 ™ -

i,»-m. A e - . Orlgln

Figure 1. Electrophoregram showing DIA-3 ' o
phenotype in Fy progeny of cross: 6' 9 d” d' 2 d' 2 2
| I— 3

.f$112 (DIA-31) xg‘3147 (DIA-3h). }

P F,

[1. 13% starch gel electrophoresis was used: gel buffer, 0.028 M Tris - citric acid, pH 8.6;
electrode buffer, 0.3 M H3BO3 - NaOH, pH 7.6; 10 V/cm, 4 hours at 4°C.

[2]. On the basis of the Kaplan & Beutler (1967) staining system the gel was incubated for 2-4 hours
at 37°C in solution containing: 100 ml of 0.05 M phosphate buffer, pH 7.4, 0.025 g NADH, 0.03 g
dimetilthiazolyltetrazolium bromide (MTT), and 1 ml of 0.4% dichlorophenol indophenol (DCIP),

Acknowledgements: Authors are grateful to Dr. V.G. Mitrofanov, Inst. of Developmental Biology,
Acad. Sci. of the USSR for kindly provided stocks of D.virilis.

References: Alexander, M.L. 1976, in: Genetics and Biology of Drosophila (Ashburner & Novitski, eds.),
v.1c:1365-1427, Academic Pr_ NY; Kaplan, J.C. & E. Beutler 1967, Biochem. Biophys. Res. Commun. 29:605-610; Ralchev,
K.H., B.H. Dunkov & A.S. Doichinov 1986, Genetics and Breeding {Bulg. Acad. Sci.), in press.
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Duttagupta, A.K. and S. De. University of

Calcutta, India. Transcriptive activity of
X-chromosome in D.virilis, D.americana
and in their hybrid.

Figure 1. Morphology of hybrid (D.americanra X D.virilis
male polytene chromosome.
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Dosage compensation has been stud-
ied in 2 species: D.virilis and D.ame-
ricana and in their hybrid (D.ameri-
cana ? x D.virilis ¢). The chromo-
some complement of D.virilis is simi-
lar to that of the ancestral species
with 5 acrocentric chromosomes (el-
ements A to E) and a dot chromosome
(element F). In D.americana fusion
between B element and the X chro-
mosome of the ancestral species has
occurred. These two closely related
species belonging to the same group
(virilis) form hybrids (Patterson &
Stone 1952) ( Fig. 1.

We wanted to know whether D.am-
ericana (comparatively a younger
species evolutionarily which evolved
from D.virilis by X-B fusion) and
D.virilis have the property of dosage
- compensation and whether the hy-
brid shows any change from the par-
ental species or not.

Results reveal that the total tran-
scriptive activity of the X chromo-
some is equivalent in both female
and male D.virilis (X/A 2/X/A & =
1.06). Sitewise transcription-
al analysis shows that all the
15 subsegments of the distal
part of the X chromosome
(TA-11C) are dosage compen-
sated (Fig. 2).

Same type of results have
also been obtained for
D.americana which showed
a similar activity in male
and female as revealed from
the total grain count analysis
(X/A /X/A ¢ = 1.08). Site-
wise analysis of the distal
part (15 subsegments from
TA-10B) shows no dose-de-
pendent sites. The slight
deviation in the female/male
ratio from 1 for the sites 4A
and 4BC was found to be

5‘]’@"&% ) R T T W BT

X-CHROMOSOME {A-11C).

T
LT non-significant (P>0.7) (Fig.
[ 3).

b In the hybrid nuclei also,
N we fail to observe any signi-
K ficant deviation in the X
I chromosome/autosome ratio
i in male and female (female-
2 /male ratio = 1.27) (Fig. 4).
3
: Figure 2. Histogram showing
K the transcriptive activity of
TAC different X-chromsomal segments

(1A-11C) of male and female
D.virilis.
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18 % Figure 3. Histogram show-
17 - 0’ ing the transcriptive ac-
6 tivity of different X-
| Sl chromosomal segments (1At-
15k 10B} of male and female
D.americana.
4t ]
13 %
2} 2 9| &y
0 15
lO' é E"
L & 4|
E% 4 QE 13 S
g et : | 1
Lo ’ B
7 ¢ L‘ | &
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sLE(| W 8| B Al
R | R ::
N 1 ] i
CTHL B E L E g | |2
SRR LR E A
% b ‘it ko \ £ .
oL § 1 \ o ) % F} Figure 4. Photograph
R : & A1 [ showing the S3H-uridine
1r s || B e uy incorporation in the hy-
SHESHNS e 4 | [ brid (D.americana ¢ X
D.virilis o ) female X-
chromosome.

We, therefore, conclude that the individual set of chromosomes maintain the property of
compensation in the hybrid cytoplasm.
Acknowledgement: This work has been supported by a UGC scheme (F.23/167-83 (SR-I1) of 17.1.84)
to A.K.D.G.
Reference: Patterson, J.I. & W.S. Stone 1952, Evolution in the genus Drosophila.
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Farmer, J.L. and D.J. Fairbanks. Brigham Young The allele w<02 js suppressed by a gene on 2R
University, Provo, Utah USNA. Interaction of the (Farmer 1977). The experiments reported here show
bw and w loci in D.melanogaster. that the allele which was formerly called Su(w<02)

is bw* and the Su*(w<€92) is a previously undescribed

aliele which we have named bw®. This is the second
reported interaction of these loci. Rifenburgh & Sutfin (1935) reported that w;bw flies were "slight light
buff or cream", definitely darker than w alone. There have been reports of interaction between other eye
color foci (e.g., Nolte 1958; Reedy & Cavalier 197 1.

Materials and methods. Stocks were obtained from Mid-America Drosophila Stock Center, Bowling
Green State University; the Division of Biology, California Institute of Technology; J.A. Beardmore,
University College of Swansea; and P.T. lves, Amherst College. Most of the w and bw alleles which were
tested were in multiply marked stocks. Only the relevant alleles have been shown for simplicity. A full
listing of genotypes is available on request. Wildtype flies from various populations were obtained from
R.S. Singh, McMaster University.

Flies were maintained on a cornmeal-molasses-yeast-agar medium or on Carolina Instant Drosophila
Medium.

The drosopterin content of single heads was measured using the acidic ethanol extraction method
described previously (Farmer 1977).

Results and discussion. If bw and Su(wS®2)are allelic, crossovers between them should be rare. In
an attempt to find crossovers between bw and Su(wS92), females of genotype w02 v: px bw sp/+ + + were
crossed with wC02 v;px bw sp males, The px bw sp chromosome which was used in this cross and the cross
which follows did not suppress wS02 while the wildtype homologue did. The non-crossover-type progeny
had white or suppressed (orange to vermilion) eye color. Crossover-type progeny should have had white
(indistinguishable from one class of non-crossover-type progeny) or unsuppressed (pale gold, like zeste) eye
color. No crossover-type progeny were observed among 33,305 progeny. This result corresponds to a
maximum map distance of 0.023 between bw and Su(wC02) at the 95% confidence level.

A second type of cross was performed to look for crossovers between bw and Su(w€02), Females
of genotype px bw sp/+ + + were crossed with px bw sp males. Male progeny which had crossed over
between px and sp (557 of 7561) were testcrossed to unsuppressed w02 v females. In every case, brown
crossover-type males produced only unsuppressed male testcross progeny, while crossover-type males with
wildtype eyes produced male testcross progeny half of which were suppressed and half of which were not.
Thus there were no crossovers between bw and Su(wC92), The nature of this cross made it possible to
exclude the possibility that Su(wco2) might be outside the px-sp interval.

Combining the data from the two crosses yielded the following map distances: px-bw = 4.65; bw-sp
= 2.72; maximum bw-Su(w€0<) = 0.016 at the 95% confidence level.

The results of the mapping crosses were consistent with the hypothesis that Su(w€92) was identical
with bw*. To test the hypothesis further, a large number of bw alleles were tested to see if any of them
might be linked to a gene which could suppress wS2 in a male fly whose genotype was wCO2
v;bw*/Sut(wC02), where bw* is any one of the bw alleles tested. None of the chromosomes carrying bw
alleles which were tested acted as_a suppressor of w02, The bw alleles which were tested were: bwZD,
bw4, bw>, bw381, bw4°a, bw4%h, bw/5, bw80j21, bw81, bwD, and bwV1,

We concluded that Su(w€92) was identical with bw* since no crossing over was detected between
them and since all chromosomes which carry bw®* suppress wS2 while all chromosomes which carry'a
non-wild-type allele of bw do not suppress. The allele which was formerly called Sut(wC02) must therefore
be a mutant allele of bw. We have named it bw®.

No interaction between bw® and alleles of w other than w<02 had been noticed in previous
ex*periments. We looked for enhancement of a number of w alleles by bwb in flies wbose genotypes were
w”;bwb. Flies whose genotypes were w*;owb/bw* served as controls. The symbol w’ represents any one
of the w alleles which were tested. None of the w alleles which were tested was enhanced by bwb, The
w alleles which were tested were w@, wa3, wbf, wbf2 bl Bwx cf ch co col we, wec3, wh,
WmR7aH.1, wSat, wSP, and wt,

The major properties of the bw6 and wS02 alleles can be summarized as follows. Flies which were
homozygous or hemizygous wC02 and homozygous bw® or heterozygous bw® with any other mutant bw allele
had very dark eyes due to the near absence of drosopterins. Flies which were homozygous bw6 and which
had at least one w* allele were wildtype. Flies which were heterozygous bwf with any other recessive bw
allele and which had at least one wt allele were wildtype in appearance, although the drosopterin level of
some genotgpes was above or below the control value (Table 1). The one exception to this was
wC°2/w+;bw /bw® whose eyes were noticeabiy darker than controls (Table 2). The bw? allele interacts with
wC02 ajso, as shown by the very low drosopterin concentration in w02 Y;bwo/bw* flies. Flies which were -
homozygous or hemizygous wC02 and homozygous or heterozygous bw* were wildtype in appearance,
although the heterozygotes had a lower concentration of drosopterins, perhaps due to gene dosage effect
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Table 1. Drosopterin content of Table 2. Drosopterin content of flies
wC02 y/+ + flies heterozygous for containing the bw® and/or bwd alleles.
bwb and other bw alleles. mean absorbance standard

mean absorbance standard genotype at 480 nm deviation N&
genotype  at 480 nm deviation N& wCoZwt:bwtbwt  0.065 0.010 9
bw'/bwb  0.050D5€ 0.005 5 wCo2/w¥;bwdbwt  0.055 0.009 9
bw/bw6 0.041 0.008 5 WCOZ/W+;bWG/W+ 0.050P 0.009 5
bwd/bwb 00720 0.009 5 weO2/w* ;bwd/bw  0.030P 0.006 5
bw5/bw6 0.030d-€ 0.009 5 w+/w+;bw5/bw6 0.062 0.008 4
bw383/bwd  0.048 0.007 5 wCO2 Yibwt /bWt 0.045 0.001 2
bw52 /b6 0.043C 0.002 5 w02 Yibwd/bwt  0.014 0.000 5
bwd9h /b6 0. 064C 0.010 5 we02 Y;bwb/bw*  0.037¢ 0.004 10
3 N is the number of measurements. w: Y;bw;/bwi 0.061 0.008 X
b control value used for t tests. w+ Y;bw6/bw+ 0.058 0.006 2
€ 0.01 < p < 0.05 using t test w+ Ysbu?/bw 0.063 0.006 0
q . : : W' Ysbw®/bw®  0.057 0.014 8

p < 0.005 using t test.

€ also in Table 2. 3 N is the number of measurements.

b a1so in Table 1. € from Farmer 1977.

(Farmer 1977). Flies which were heterozygous wCo2 with any other recessive w allele and homozygous bwb
had very dark eyes due to the near absence of drosopterins, while flies which had the same genotype except
for being heterozygous bwb/bw* had a nearly wildtype eye color, the drosopterins being reduced, perhaps
due to gene dosage effect (Farmer 1977; this paper).

If one considers all of the possible combinations of weo2, bw6 and their wildtype alleles, only flies
which were homozygous or hemizygous w02 and homozygous bwb had the mutant (dark brown) eye color.
Thus w* suppressed homozygous bwb, and bw* suppressed homozygous or hemizygous w02, It s possible

" to construct at least two kinds of models which would account for this kind of interaction.

In the first model, it is presumed that §ene products of wt and bw™ join together to form a multimer
which is the active protein. The alleles w€%4 and bwb are assumed to be mutated at sites which prevent
formation of the quaternary structure between their gene products. However, it is assumed that the
mutations allow weak but effective bonding between the gene products of wCS02 and bw* or between the
gene products of w* and bwb.

The second model assumes that the w and bw loci each code for at least two activities. This model
requires that one of the activities coded for by the bw locus, deficient in bw6, is identical to one of the
activities coded for the w locus, deficient in w<02, Then only the double mutant w€92;bw6 would produce
the phenotype which is caused by the loss of the common activity. This model predicts that most, if not
all, previously described w and bw mutants would be deficient for one of the unique activities.

Like bw®, the bw# allele is wildtype when homozygous. However, unlike bwb, it produces dark eyes
when heterozygous with the bw? allele. It is possible that bw4 and bwb represent an unusual class of
mutations at the bw locus.

A preliminary survey of wildtype stocks from various parts of the world indicates that some
populations carry an allele which acts like bw® (fails to suppress hemizygous wC02) (Fairbanks, unpubl.
data). No frequency data are available. Several laboratory stocks also carry a non-suppressing allele
(Farmer 1977). Although the suppressing allele was found to be more common in both laboratory and
wildtype socks, the non-suppressing allele was not rare.

Acknowledgements: We thank M.M. Green for helpful suggestions and C.A. Istock for providing
laboratory facilities to DJF. This research was supported by a research grant from Brigham Young
University. DJF was supported by an undergraduate research fellowship from the Honors Program of
Brigham Young University.

References: Divelbiss, J.E. 1961, Doctoral diss., State Univ. of Iowa; Farmer, J. 1977, Heredity 39:297-303;
Nolte, D.J. 1958, Heredity 13:233-241; Reedy, J.J. & F.P. Cavalier Jr. 1971, J. Heredity 62:131-134; Rifenburgh,
S.A. & V.A. Sutfin 1935, Proc. Indiana Acad. Sci. 44:223.
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Ford, S.C. Temple University, Philadelphia, Although Drosophila melanogaster females elicit
Pennsylvania USNA. A comparison of the vigorous courtship from Drosophila affinis males, the
genitalia of D.melanogaster and D.affinis flies never mate (S.P. McRobert & L. Tompkins, in
males and females. prep.). This observation suggested the possibility that

the external genitalia of D.affinis males or D.mela-

nogaster females might be structurally dissimilar to

the corresponding parts of conspecific individuals, making intromission physically impossible. Accordingly,
| examined the genitalia of males and females from these two species by scanning electron microscopy.

D.melanogaster males and females were collected from a Canton-S laboratory stock, while D.affinis

males and females were collected from isofemale lines that had recently been established from local

populations. Newly eclosed males and females were separated by sex and aged for five days, then

Figure 1. Posterior view of the external genitalia of a D.affinis
female. P, vaginal plates; TB, thorn bristles; V¥, vulva; A, anus.
Magnified 160X.

Figure 2.
talia of

anesthetized with CO9 and affixed
to pin mounts with SEM silver
paint. The flies were then sputter
coated with gold, examined with
a Phillips 501B scanning electron
microscope, and photographed.

There are two vaginal plates
on the ventral surface of the eighth
segment of a Drosophila female.
Each of the plates bears a row of
thorn bristles, between which is
located the wvulva (Hodgkin &
Bryant 1978). A comparison of
the external genitalia of a D.affinis
female (Fig. 1 and a
D.melanogaster female (Fig. 2)
reveals no conspicuous differences.

The penis of a Drosophila male
is located between the posterior
lobes of the genital arch, which
is surrounded by the two halves
of the eighth tergite (Hodgkin &
Bryant 1978). A comparison of
a D.affinis male (Fig. 3) and a
D.melanogaster male (Fig., 4)
reveals that the males’ eighth
tergites and genital arches are
similar, but the D.affinis male’s
penis is much larger and is shaped
differently from that of the
D.melanogaster male. Ten males
of each species were examined and
these differences were consistently
observed.

If living D.affinis males also
have larger penises than living
D.melanogaster males, this
anatomical difference may be at
least partially responsible for the
fact that D.melanogaster females
do not copulate with D.affinis
males.

Posterior view of the external geni-
a D.melanogaster female. See Fig. 1

for abbreviations. Magnified 160X.
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Figure 3. Posterior view of the external genitalia of a Figure 4. Posterior view of the external genitalia
D.affinis male. T, eighth tergite; GA, genital arch; of a D.melanogaster male. See Fig. 3 for abbrevia-
P, penis. Magnified 160X. tions. Magnified 160X.
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References: Hodgkin, N. & P. Bryant 1978, in: The Genetics and Biology of Drosophila, Vol. 2C:337-358.

Galissie, M., G. Abravanel and G. Vaysse. We have previously described (Marenco et al. 1984)
Universite Paul Sabatier, Toulouse, France. the fact that serotonin- (5-HT) depletion only applied
Consequences on the serotonin level in Drosophila during larval instars, reduced learning performance
melanogaster of an alimentary chronical pharma- of the seven-day imago. The same results were
cological treatment. obtained when the depletion was carried out during

the first week of the imago life. To obtain a
noticeable effect on the learning performance, the
usual amount of the inhibitor of serotonin synthesis: para-chlorophenylalanine (p-CPA), added to the
synthetic chemically defined nutritive medium (S), has been carried out from 0.3g/l to 0.6g/l (Vaysse et
al. 1983). Biochemical control of 5-HT level was performed on these flies treated for a week, the question
is whether a seven day treatment gives the best depletion.
The present note concerns 5-HT amounts in imagos seven days old before the chemical analysis.
They are fed on the S medium for seven, six, ... one or zero days; and, in each case, the seven day period
is completed by a breeding on S medium added with a pharmacological agent:
- S + p-CPA medium with 0.6g/l of p-CPA,
- S + 5-HTP medium with 0.6g/1 of 5-hydroxytryptophan (5-HTP), which is the immediate precursor
of serotonin.
A rapid procedure of analysis by reversed phase high-performance liquid chromatography is applied
to the estimation of serotonin from the flies's extracts, and allows us to follow, sample by sample, the
consequences of a p-CPA or 5-HTP over-dose in the nutritive medium. The chromatographic system
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chexp om0 5-HTP Figure 1. Level of 5-HT.

10

en C --=p-CPA

11 consists of LiChrosorb RP8 as stationary
phase and methanol-sodium acetate gradient
as mobile phase. Samples of twenty male
0.8 flies are collected with an insect aspirator,
weighed then frozen in liquid nitrogen at
about 4 p.m. (accounting for the 5-HT
0.6 circadian variation). Each one is lyophilysed
for 24 hours, crushed in a micropotter
crusher, then suspended in 1T mi HCI 0.7 N
0.4 and centrifuged for two minutes at 6,000
i g. The supernatant is injected directly into
the chromatograph (two injections) and the
0.2+ eluted fraction is detected at 275 nm.

Figure 1 gives the results found,
. expressed as the decimal logarithm of the
0 —_— concentration of 5-HT (median values of
\ / the 5 samples used in each case), related
to the concentration measured for the
~024 / control group: for the experimental flies

’ \ ) treated (a) by p-CPA; (b) by 5-HTP.
~ \ ! For the p-CPA group, 5-HT level falls
0.4 \ / from the first day of treatment; this
- | S ) tendency holds until the 5th day, when the
- ~--.___.1 / strongest effect is seen. Following this,
\ the control level is restored in this

\ [ experimental group on the 7th day.
. \ / On the other hand, the 5-HTP level is
markedly increased in the 5-HTP group on
the third to the fifth day. If the treatment
4 \ / lasts longer, the curve returns towards the
\ control level. In both cases, after a per-
v ! iod of latency (one or two days), the level
i v of the experimental groups differs from the
v control one, and in spite of the chronicity
-1.2- of the treatment returns towards the initial
level. These results strongly suggest the

- T T ) 7 T T T .

0 1 2 3 4 5 6 7 existence of regulatory processes. It could
be for each of these pharmacological agents:
either an elimination under native form in
the excreta; or an increase of the
degradation processes by the normal meta-
bolic paths of the 5-HT; or else an enzymatic induction (parametabolic for 5-HTP and xenometabolic for
p-CPA).

References: Marenco, M.J., M. Galissie & G. Vaysse 1984, DIS 60:221; Vaysse, G., J.G. Sanz, M.J. Marenco, M.
Galissie & G. Abravanel 1983, Bul. Soc. Hist. Mat. Toulouse 119:25-36.

log

NUMBER OF DAYS OF TREATMENT

Garcia—Agust‘n, M.P., M.J. Martinez-Sebastian In a selection experiment, involving four different
and J.L. Mensua. University of Valencia, Spain. lines (H1, H2, L1 and L2), for abdominal bristle num-
Possible bobbed alleles in a line of Drosophila ber performed in D.subobscura (Martinez-Sebastian
subobscura selected for low abdominal bristle & Mensua 1986), different responses were noticed
number, in one low selection line (L2). The differences inclu-

ded sudden increase of variability, disturbed abdomi-

nal bristle pattern and disturbed sclerotinization,
which in D.melanogster have been shown to be due to the bobbed locus (Frankham, Briscoe & Nurthen
1978).
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Table 1. Means (Xteg) and coefficients of variability (C.V.te, , ) with When selection finished, the
standard errors in each high (H1 and H2) and low (L1 and L2) selection four lines vvere.q1a|nta!necilJnder
lines, in the last generation of selection (A) and three years after the laboratory ;ondltnans without fur-
seelection was discontinued (B). ther selection for a three years
Xte N period (30 generations approx.).
3 C.v. = ec v . .

A 2 AB A 8 A At this time, the number of ab-
-8 dominal bristles was measured

Hl  74.73%0.34 73.9920.33 -0.74 6.98+0.32 6.34£0.32 -0.64 in each of the four lines.
H2 72.08+0.36 69.81+0.38 -2.27 7.72+0.35 7.66%0.38 -0.06 Table 1 shows the means and
L1 12.47+0.15 17.5020.16 5.03 18.59+0.88 13.12+0.67 -5.47 coefficients of variability of ab-
L2 14.72+0.30 19.26+0.55 4.54 31.71+1.59 10.82+0,55 -20.89 dominal bristle number of each

line in the last generation of
selection (A) and in each line
three years after the selection was discontinued (B).

[n the high selection lines (H1 and H2), the means as well as the coefficients of variability remained
practically constant. These results support the hypothesis that abdominal bristle number is a neutral
character for natural selection (Clayton, Morris & Robertson 1957).

However, the increase of the means occurring in the low selection lines (L1 and L2) suggests the
existence of a minimum threshold for abdominal bristle number. The coefficient of variability decreased
in both low selection lines, with the loss of variability being more extensive in the L.2 than in the L1 line.

The behaviour of L2 line seems to suggest that part of the response to selection may be due, in this
line, to the accumulation of bobbed alleles. During the three years period following selection the L2 line
might then have tended to eliminate bobbed alleles in order to reach the normal level of rRNA.
Consequently, the L2 line will have increased the number of abdominal bristies.

It was not possible to map the putative bobbed allele because there is no marker strain in
D.subobscura. Work is in progress to demonstrate the presence of bobbed alleles using in situ hybridization
with probes of D.melanogaster.

References: Clayton, G.A., J.A. Morris & A. Robertson 1957, J. Genet. 5:131-151; Frankham, R., D.A. Briscoe &
R.K. Nurthen 1978, Nature 272:80-81; Martinez-Sebastian, M.J. & J.L. Mensua 1986, Genet. Selec. Evol., in press.

Garcia-Vazquez, E. and J. Rubio. University of We have canalized through selection the phenotype
Oviedo, Spain. Chromosomic analysis of two "2 anterior dorsocentral extra bristles", in two
lines of selection. isofemale lines of D.melanogaster: ADC-4 and

ADC-7 (Figure 1). The lines do not segregate
individuals in classes higher than the selected class
2; their individuals do not have bristles in other positions than the selected one.

Ten males of ADC-7 were mated with 10 females of ADC-4, and vice versa, in two replicas. We
analysed 100 individuals of each sex in the progeny. The two replicas of each crossing were homogeneous;
by this reason, they were pooled.

After these crossings, we studied the influence of each chromosome in both lines obtained
canalization. Experimental design is as the Kearsey & Kojima one (1967). Three independent replicas of
each chromosomic combination have been obtained. They were homogeneous; by this reason they have been
grouped. We counted 60 males and 60 females in each replica.

Eight homozygotic chromosomic combinations of the three main
chromosomes were obtained. Each chromosome may be of the selected line
(ADC-4 or ADC-7), or of the Oregon strain (normal phenotype, without extra
bristles). We show female data; males behave in the same way.

The obtained distributions of both lines are very similar; but we have
selected different genetic factors for extra bristle in each one: crossing both
lines, the number of individuals with extra bristles decrease in Fq and Fp
(Figure 2). There is not any significant difference among reciprocal crossings.
We do not find any discanalization, since there are no individuals with more
than 2 extra bristles, and extra bristles are only in the selected position.

Figure 1. Canalized phenotype in ADC-4 and ADC-7.
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Figure 2. Extra bristles distribution (in percent of individuals of each class)} of ADC-4 X ADC-7 and ADC-7 X ADC-4
crossings.

Table 1. Extra bristles distribution (in % of individuals) of each chromosomic combination, in ADC-4 and ADC-7.

Classes of = —meemcccoc—cccne--- ADC-4 =-ccemmmmcmcmee e ADC-7 =c-mmmmmmcomcaamaas
Extra Bristles BBB BBA BAB ABB BAA ABA AAB AAA BBB BBA BAB ABB BAA ABA AAB AAA
Class 0

8.9 94.4 9.4 97.8 15.6 92.2 65.6 47.8 92.8 85.0 89.4 95.0

Class 1 33.9 4.4 24.4 23.9 4.4 1.7 10.0 2.2 33.3 7.2 16.1 20.5 7.2 10.6 8.3 3.3
Class 2. Sel.p. 57.2 1.1 20.0 19.4 1.7 0.0 8.9 0.0 45,0 0.6 15.0 15.0 0.0 4.4 2.2 0.6
Unsel.p. 6.0 0.0 4.4 0.0 0.0 0.0 0.6 0.0 6.6 0.0 2.8 6.7 0.0 0.0 0.0 0.6
Classes > 2 0.0 0.0 2.8 1.7 0.0 0.0 1.1 0.0 5.6 0.0 0.6 10.0 0.0 0.0 0.0 0.6

Numerical STP: AAA ABA BBA BAA AAB ABB BAB BBB AARA BAA BBA AAB ABA BAB ABB BBB

Positional STP: BAB AAB BBA BAA ABB BBB AAA  ABB BAB BBB BBA AAB ABA

B = line chromosome; A = Oregon chromosome; sel.p. = selected phenotype; unsel.p. = unsélected phenotype.

All the lines are carrying in all their chromosomes some genetic factors for bristle number increase
(Table 1. The numerical STP analysis shows that the chromosome 3 is the main one responsible for this
increase in both lines. AAB do not differ significantly from BBA: chromosome 3 increases the bristle
number as chromosome 71 and chromosome 2 do. Chromosome 1 in ADC-4 and chromosome 2 in ADC-7 are
the next chromosomes in importance to increase the number of bristles. There are strong interactions
between the three chromosomes. These data confirm the results of other authors (i.e., Rubio & Albornoz
1982). .

Some chromosomic combinations are discanalized: they have a high proportion of individuals in
classes > 2, and they have two extra bristles in unselected positions (Table 1). Positional STP analysis
shows that chromosome 2 is essential for the canalization keeping in ADC-4. Chromosome 71 is the main
one responsible for this canalization in ADC-7, followed by chromosome 2. Obtained canalization of these
lines have a polygenic or multifactorial basis.

As other authors say (Fraser 1967; Rendel 1976), lines have two systems determining the obtained
phenotype. One system increases bristle number; another system maintains the canalization. First system
is mainly in chromosome 3; the second one is mainly in chromosomes 71 and/or 2. Nevertheless, we cannot
find any large effect gene in the two systems, as above cited authors do.

References: Fraser, A.S, 1967, Genetics 57:919-934; Kearsey, M.J. & K. Kojima 1967, Genetics 56:23-37; Rendel,

J.M, 1976, Genetics 83:573-600; Rubio, J. & J. Albornoz 1982, Rev. Real Acad. Cien. Ex., Fis. y Nat., Madrid. Tomo
LXXVI, Cuaderno 4:773-802.
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Garcia-Vazquez, E. and J. Rubio. University The character extra bristles is studied in this work.
of Oviedo, Spain. Phenotypic variation of These extra bristles, both dorsocentral and scutellar,
the bristles between Asturian populations are normally canalized in nature for the phenotype
of D.melanogaster. that we can see in Figure 1. The hidden variation

for this character is easily revealed using isofemale
lines (Parsons & Hosgood 1967); some individuals with
extra bristles appear in most of the lines.

Eleven Asturian natural popula-
tions have been examined, analysing
the percent of individuals of each
line which have extra bristles. Iso-
female lines are jointed in three
classes: Class |, well canalized (less
than 5% of individuals have extra
bristles); class Il, (5-20% of indivi-
duals with extra bristles); and class
i (more than 20%).

Likewise the isofemale lines
are classified by their positional
definition of extra bristies, as DC

B) (more than 75% of extra bristles
are dorsocentral), SC (more than
75% of extra bristles are scutellar),
and DC/SC (extra bristles in both
dorsocentral and scutellar positions).

The sites of capture are in the
map of Figure 2. Four populations
were captured along the river valiey
Paramo-Nalon (Proaza, Trubia, San-
diche and Soto del Barco); four along
the Asturian coast (Aviles, Somio,
Villaviciosa, Celorio); and three are
central populations, captured near
Oviedo city (Los Areneros A, Los
Areneros B, La Granda). In each

Figere 1. Normal phenotype of dorsocentral and scutellar bristles, line we have examined 60 individuals
canalized in natural populations. of each sex.

A)

CANTABRIC SEA

Figure 2. Capture sites in Asturias. VALLEY: 1-Proaza, 2-Trubia, 3-Sandiche, 4-Soto del Barco. COAST: 5-Aviles,
6-Somio, 7-Villaviciosa, 8-Celorio. CENTRAL: 9-Los Areneros A, 10-Los Areneros B, 1l-la Granda.
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Table 1. Percent of isofemale 1ines of each extra Table 2. Percent of isofemale lines of each extra
bristles positional class. NL = number of lines in bristles numerical class. NT = number of lines.
classes II and IIL. Lines of class I are not posi-

) .
tionally classifiables. X2y g¢(alobal)=23.710 N.S. opulations  Class I Class II Class 111 M.

Populations  Class DC Class SC Class DC/SC  NL Proaza 5.5 511 13.1 45
Trubia 26.9 57.7 15.4 26
Proaza 69.0 10.3 20.7 29 .

, Sandiche 36.5  47.3 16.2 74
Trubia 73.7 17.8 10.5 19 e o 08 e "
Sandiche 70.2 14.9 14.9 47 0to del Barco . : :

Soto del Barco 71.4 25.0 3.6 28 Aviles 36.2 50.7 13.1 69
Aviles 68.2 20.4 11.4 44 Somio 61.0  37.0 2.0 100
Somio 66.7 23.1 10.2 39 Villaviciosa 58.3 35.4 6.3 48
Villaviciosa  80.0 15.0 5.0 20 Celorio 28.6  66.7 4.7 42
Celorio 80.0 3.3 16.7 30 Los Areneros A 29.3 54.1 16.5 109
Los Areneros A 74.0 5.2 20.8 77 t°SGArezer°s B gg'g 33‘2 ;'g }gg
Los Areneros B 71.4 12.1 16.5 91 a Granda . . . 2
La Granda 77.8 13.3 8.9 45 Between valley populations X%g 4¢=2.521 N.S.

Between coast populations  XZg 4§=25.211%%*
Between central populations X235 q¢=28.366%**

X220 df(g1oba1) = 70.712%**

Populations are not different for the extra bristles position (Table 7). Most of the lines have dorsocen-
tral extra bristles; some lines of each population have only scutellar, and some of them, both scutellar and
dorsocentral extra bristles. All populations have some variation in their isofemale lines for the extra
bristles position, but this variation is the same in every populations, or at least there are not statistical
differences.

Populations are significantly different for the extra bristle number of each line (Table 2). Classify-
ing populations by their geographic situation, we find that both coastal and central ones differ significantly
to their isofemale line variation; while, the valley populations are homogeneous, because their isofemale
lines have the same distribution (X% = 2.52, N.S.).

There is a different rate of migration between populations, greater in the valley than in the coast or
in the central belt of Asturias, because the dispersal along the river valley is favoured by the predominant
N-S wind direction, and by the human agricultural transport, through main roads and railway. By this
reason, we think that the main factor responsible for the homogeneity of the valley populations is the
migration.

References: Parsons, P.A. & S.M.W. Hosgood 1967, Genetica 38:328-339.

Ghosh, A.K. and A.S. Mukherjee. University of Previous studies on segmental aneuploids provided
Calcutta, India. Catalase activity in trisomy with some evidence toward autosomal dosage
for the whole left arm of third chromosome compensation in Drosophila which raised controversy
in Drosophila melanogaster. over the significance of dosage compensation (Baker

& Belote (1983). Autosomal structural genes which

produce gene-dosage effect in eukaryotes have been
interpreted to mean that "such eukaryotic loci are constitutive and the number of genes is a rate limiting
factor in the total process of gene expression" (Carlson 1972). Segmental aneuploids of chromosomal arms
were used to locate the structural loci of a particular gene by gene dosage effect. Devlin et al. (1982)
showed that in trisomy for the whole left arm of 2nd chromosome in Drosophila melanogaster, a few
autosomal genes are able to synthesize equal level of product with respect to euploid sib.

The present investigation aims at the assessment as to whether compensation of gene dosage occurs
in case of catalase enzyme in trisomy for the whole left arm of 3rd chromosome in Drosophila
melanogaster. Using segmental aneuploids, Lubinsky & Bewley (1979) established that the catalase
structural gene is located in the region 75D-76A of 3L in Drosophila melanogaster. They showed that the
catalase activity is 1.5 times higher in stock with a duplication for the region 75D-76A, in comparison with
euploid level., We were interested to know the specific activity of catalase in trisomy for the whole left
arm of third chromosome in Drosophila melanogaster. C(3L)VGI ru st;F(3R)VDI e5/F(3R)VDI e5/F(3R)VDI
eS and Oregon-R*' stocks were used to generate the trisomy for 3L progeny (lethal in late pupal stage)
following the protocol of Fitz-Earle and Holm (1977).
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Table 1. Catalase activity in Trisomy-3L, Compound-3L and Oregon-R*

stocks of Drosophila melanogaster. Catalase activity was measur-

Trisomy-3L(T) Oregon-R*(D) Compound-3L(C) T/D  T/C ed in the 3rd instar larvae of tri-
Enzyme *Mean * S.E. *Mean * S.E. *Mean * S.E. value value somy-%L, Compound-??L and Ore-
Catalase  2.889 * 0.226 2.440 + 0.194 2.843 * 0.491 1.18 1.02 gon-R™ stocks following the me-

011116 thod used bY Lubinsky & Bewley
: EX 1 (1979). A unit of catalase activity
is defined as 1 milimole HyO) de-
composed/minute  assuming the
molar extinction coefficient of
70.67 at 230 nm. Total protein was determined following the method of Lowry et al. (1957).

We have observed that the specific activity of catalase enzyme is almost same in trisomy for 3L,
Compound-3L and Oregon-R™ stocks of Drosophila melanogaster (see Table 1).

From this observation, it is clear that the catalase shows a compensatory level of activity in whole
arm trisomic condition with the control Oregon-R* and compound-3L stocks. The specific activity of
catalase in segmental aneuploids is 1.5 times higher than that of euploid level (Lubinsky & Bewley 1979).
Whether duplication of the whole left arm of third chromosome is necessary for catalase gene to be
compensated or not, awaits further investigation.

References: Baker, B. & J. Belote 1983, Ann. Rev. Genet. 17:345; Carlson, P.S. 1972, Mol. Gen. Genet. 114:273;
Devlin, R.H., D.G. Holm & T.A. Griglitti 1982, PNAS USA 79:1200; Lubinsky, S. & G.C. Bewley 1979, Genetics 91:723;

Fitz-Earle, M. & D.G. Holm 1977, Proc. 15th Int. Cong. Entom. Wash DC (White, ed.), Entomol. Soc. of Amer., p. 146;
Lowry, O.H., N.J. Rosenbrough, A.L. Farr & R.J. Frandall 1951, J. Biol. Chem. 193:265.

*Specific activity: milimole Hy0, decomposed/minute/ug of total protein.

Ghosh, A.K. and A.S. Mukherjee. University of DNA replication in polytene chromosomes of
Calcutta, India. Replication behaviour of trisomy different species of Drosophila has been examined
for 2L and 3L arm in Drosophila melanogaster. autoradiographically by various groups of workers.

In Drosophila polytene chromosomes a general

pattern of synchronous replication among different
sites of the same chromosome and between different chromosomes has been reported (Plaut et al. 1966),
with the exception of the X-chromosome of the male. However, asynchronous relication is known to exist
in Drosophila polytene nuclei, viz., under replication of the nucleolus organizer (Laird 1973) and faster
replication of male-X (Lakhotia & Mukherjee 1970). In Drosophila pseudoobscura there is an asyncrhony
in replication between the two autosomal arms (2nd and 3rd) though both the autosomes are in diploid
condition. Nothing precisely is known about the regulation of these cases of asynchronous replication,
although much work has been done on the significance of such asynchrony (Lakhotia & Mukherjee 1970;
Laird 1973). In Drosophila melanogaster polytene chromosome, in which DNA replication has been studied
in detail (Lakhotia & Mukherjee 1970), no asynchrony between nonhomologous chromosomes has been
reported.

The aim of the present investigation on replication is to find out:

1. Whether asynchrony of replication exists between trisomic autosomal arms (2L and 3L) and other
disomic chromosomal arms (2R and X @) where the trisomic arm contains 1.5 times more DNA in
comparison with non-duplicated arms of the same nuclei?

2. If there is an asynchrony of replication, when does this occur, i.e., in the initial or terminal phase
of the S?

C(2LISHI*; F(2R)bw, CBLIVGI ru st; F(3RIVDI eS, and Oregon R* stocks were used to generate the
trisomy for 2L and trisomy for 3L progeny following the protocol of Fitz-Earle & Holm (1977).

For 3H-thymidine autoradiography, salivary glands were dissected out from late third instar larvae
of trisomy 2L and trisomy for 3L stocks and processed according to Lakhotia & Mukherjee (1970). To find
out whether extra DNA content in the trisomic arms have any influence on its replication behaviour, we

Table la. 3H-thym1dine incroporation, Table 1b. Frequency of labelled sites
Frequency of labelled sites on 2L arm, on T3L arm, 2R, and X chromosome
2R and female-X chromosome in trisomy (female) in trisomy for 3L stock.
for 2L stock.

y y Chromosomal arms >50% >25% <25%
Chromosomal arms >50 >25% <25 Trisomy-3L 0.42 0.25 0.32
Trisomy-2L 0.36 0.22 0.42 Disomic-2R 0.32 0.24 0.44
Disomic~2R 0.32 0.24 0.44 Female-X 0.33 0.24 0.43

Female-X 0.29 0.23 0.48
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have studied the patterns of replication (DD-1C-2C-3C-3D = 2D-1D), frequency of labelled sites on
trisomic arms and compared with the reference segments of 2R (60A-56F) and female-X (TA-11A).

Data reveal that 36% of the total studied (69 subsegments) sites in T2L have labelling frequency
greater than 50%, similarly 32% of the total studied sites (24 subsegments, 56F-60A) in 2R have labelling
frequency greater than 50% and the labelling frequency greater than 25% and less than 25% have been
presented in Table Ta. In trisomy for 3L nuclei, 42% of the total studied (68 subsegments 61A-80A) sites
have labelling frequency greater than 50% whereas 33% of the sites in 2R have labelling frequency greater
than 50% (Table “b).

So there is no significant difference in the frequency of labelled sites in trisomic autosomal arms
(2L and 3L) and disomic non-homologous chromosomal arms. Besides, it is evident from our observation
that no asychrony exists in initial or in late phase of replication pattern between the T2L/T3L and disomic
arms.

References: Fitz-Earle, M. & D.G, Holm 1977, Proc. 15th Int. Cong. Entom. Wash DC (White, ed.), Entom. Soc.
of Amer. p. 146; Llaird, C.D. 1973, Ann. Rev. Genet. 7:177; Lakhotia, S.C. & A.S. Mukherjee 1970, J. Cell. Biol.
47:18; Plaut, W., D. Nash & T. Fanning 1966, J. Mol. Biol. 16:85.

Ghosh, M. University of Calcutta, India. In Drosophila, as also in various tissues of many
Characterization of nucleolar chromatin eukaryote systems, the nucleolus manifests as a round
thread (NCT) in salivary gland cells of or oval structure organized by a specific region of
Drosophila melanogaster. the genome commonly known as nucleolar organizer.

In many systems, as in Drosophila larval salivary

glands, the nucleolus is a very prominent body often
attached to the chromocentric region through a bundle of thread-like structure. The thread-like
connections seem to penetrate into the nucleolar mass and form different patterns of distribution in the
nucleolar matrix.

Different morphological conformations of nucleolar chromatin threads in the form of granules,
blocks and threads in the nucleoli of Drosophila hydei have been reported earlier (Chosh & Mukherjee 1982).
Such configurations are not unique to the species of D.hydei but are found in other species as well (Barr
& Plaut 1966a, b; Rodman 1968, 1969; Ghosh 1984).

In the present investigation an attempt has been made to characterize the nature of the nucleolar
chromatin thread (NCT) of D.melanogaster. For this purpose, aceto-carmine aceto-orcein staining, Feulgen
staining, Acridine orange staining techniques as well as °H-thymidine and 3H-uridine autoradiography have
been performed.

Figure 1. Photomicrographs
showing four different types
of nucleolar chromatin threads
{NCTs) of D.melanogaster.
Types 1, 2, 3 and 4 are repre-
sented by a, b, ¢ and d, re-
spectively.
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Figure 2, Photomicro-
graphs displaying four
different NCT types of
D.melanogaster after
Feulgen staining.

Figure 3. Photomicro-
graphs of four different
types ofNCTs of D.melamo-
gaster stained with acri-
dine orange.

Observations reveal that different configurations of NCTs as are found in D.hydei are also present
in D.melanogaster (Fig. 1). However, the type 4 of D.melanogaster is not so much complex as they are in
D.hydei. All the 4 NCT types of D.melanogaster are Feulgen positive (Fig. 2) which remain embedded in
the Feulgen negative nucleolar matrix. Fluorescence staining with Acridine orange (AO) also reveals that
all 4 NCT types exhibit bright yellow fluorescence while the nucleolar matrix shows red fluorescence (Fig.
3).

Data on 3H-uridine and 3H—thymidine labelling reveal that all the 4 different NCT types incorporate
3H-uridine and 3H-TdR. Therefore, all the 4 NCT types of D.melanogaster are transcriptionally and
replicationally active. But the detailed analysis of the data suggest that the labelling density of 3H-uridine
and that of 3H-thymidine as evident from the actual count of silver grains are not similar for 4 NCT types.
This finding suggests that the 4 NCT types may be under different state of activity and the
filamentous/branched network thread like nucleolar chromatin structures (that types 3 and 4) are
metabolically most active.

References: Barr, H.J. & W. Plaut 1966a, J. Cell Biol. 31:10A; 1966b, J. Cell Biol. 31:C17-C22; Ghosh,
M. 1984, DIS 60:112-113; Ghosh, M. & A.S. Mukherjee 1982, Cell & Chrom. Res. 5(1):7-22; Rodman, T.C. 1968,
Chromosoma 23:271-287; 1969, J. Cell Ciol. 42:575-582.
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Ghosh, M. and A.S. Mukherjee. University The nucleolus of larval salivary glands of Drosophila
of Calcutta, India. Nucleolar chromatin contains nucleolar chromatin structure (NCT) which
thread in different mutant stocks of have various conformations. It has been suggested
Drosophila hydei. that the wvarious conformations are functionally

related (Ghosh & Mukherjee 1982). The functional
relation of these conformations have been further
examined in different mutational forms in which the number of nucleolar genes is different.

The different stocks of Drosophila hydei used for this purpose were y m ch/Y (attached-X/Y), bb
vg P, KOMFP 290/2 and KOMTKS 697/16. The number of nucleolar organizers and rDNA cistrons present
in these stocks have been reported by Kunz & Schafer (1976) from their hybridization experiments.

The purpose of this investigation has been to find out whether the configurations of different
chromatin thread morphotypes reported earlier by Ghosh & Mukherjee (1982) and their activity in terms
of 3H-uridine incorporation are related to the number and/or distribution of the nucleolar organizers or
rDNA cistrons.

Results on the observations on the morphology of the nucleolar chromatin types in different mutant
strains reveal that except y m ch/Y, all the 4 types of NCTs are present in the other three mutant stocks
of D.hydei. Results are presented in Table 1. The females of y m ch/Y, KOMFP 290/2 and KOMTKS
697/16 possess attached-X/Y chromosomes (Kunz & Schafer 1976). As reported the X-chromosomal NORs
are absent and only 2 Y-chromosomal NORs are present in the females of these strains. On the other hand,
in the mutant strain, bb vg p, certain parts of NOR are deleted in both X and Y chromosomes.

Data on the morphology of NCT types in these mutant strains reveal that there is no direct
correlation between the more active NCT types (i.e., types 3 and 4) and the nucleolar organizer(s) (Table
D. It is also evident from the data that the presence of the Y chromosome appears to induce considerably
more activity than its absence as the frequencies of NCT types 3 and 4 are higher in both males and
females of the mutant stocks possessing Y chromosome compared to the females of bb vg P and wild type
where Y chromosome is absent. It is also interesting to note that the frequencies of NCT types 3 and 4
are comparatively lower where the intact Y is absent.

Data on the mean “H-uridine grain number in the nucleoli with different NCT types for the four
different mutant stocks and wild type are presented in Table 2. Data show that there is a clear one-to-one
relationship in the mean grain number in the corresponding NCT types of the two sexes, regardless of the
‘dosage of the NOR(s).

When the different intensity classes are plotted histographically, the results seem to indicate that
in both male and female of all the genotypes, the frequency of low labelling intensity classes decreases
from type 2 to 4 and that of the high labelling intensity classes which appear first in the type 2, increases
from type 2 to 4. The pattern of labelling intensity appears to be similar in the two sexes. The pattern
of distribution of the intensity classes presented in Figures la and b also indicate a differential labelling
profile specific for a particular genotype.

It is evident from the results that the source of rDNA cistrons (X chromosomal or Y chromosomal)
seems to be important for the frequency of different types of NCT. For example, it has been observed that
in the presence of Y chromosome when the number of NOR is equal the differences in the intensity classes
of labelling among them is minimum. This observation seems to reiterate the significance of the quality
rather than the quantity of the rDNA cistrons. This interpretation is supported by Endow & Glover (1979)
who proposed that in the diploid cells one of the two sets of NOR might be metabolically active. This is

Table 1. Nucleolar chromatin thread (NCT) types and their frequencies (in %) in wild type
and different mutant stocks of Drosophila hydei.

No. of NOR(s) NCTs in males ) NCTs in females
Stocks m f 1 2 3 4 1 2 3 4
i 90 242 45 38 144 129 151 22
Wild type 3 2 (21.68) (58.29) (16.84) (9.15) (32.28) (28.91) (33.85) ( 4.93)
Y m ch/Y 3 2 - 224 267 21 - 215 330 9
(attached-X/Y) (43.75)  (52.15) (4.10) (39.80)  (59.57) { 1.62)
117 125 141 4 75 246 55 54
bb vg P 3(-) 2(-)  (30.23) (32.29) (36.43) (1.03) (17.44)  (57.20) (12.79) (12.55)
76 143 213 11 115 116 129 12
KoMFP 290/2 2 1 (17.16)  (32.27) (48.08) (2.48) (30.10)  (30.37) (36.33) ( 3.14)
40 154 131 6 178 185 101 22
KOMTKS 697/16 2 1 (12.08) (46.53) (39.58) (1.81) (36.63) (38.10) (20.78) ( 4.53)

(-) indicates some portion deleted in the Nucleolar Organizer Region (NOR). m = male, f = female,
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" Table 2. 3H-uridine induced grain number per unit square
area over the NCT types in different stocks of D.hydei.

NCTs in males NCTs in females
Stocks 1 2 3 4 1 2 3 4 also revealed by the analysis of the
Wild type 20 48 43 42 97 37 45 58 rglationship between the number of rDNA
y m ch/Y — 67 61 75 — 75 57 62 cistrons to the number of NOR in the wild
(attached-X/Y) type and different stock of D.hydei. Here,
bb vg P 8 75 71 93 9 82 93 131 the number of actively transcribing rDNA
KOMFP 29072 20 94 59 64 19 64 42 63 cistrons are often under-represented with
KOMTKS 697716 30 70 86 68 2% 63 84 69 respect to the presumed number of rDNA

cistrons reported by Schafer & Kunz (1976).

Therefore, from this observation it is suggested that the four NCT types are different forms of
metabolic expression of the DNA sequences present in the rDNA cistrons.

References: Endow, S.A. & D.M. Glover 1979, Cell 17:597-605; Ghosh, M. & A.S. Mukherjee 1982, Cell & Chrom.
Res. 5(1):7-22; Kunz, W. & U, Schafer 1976, Genetics 82:25-34; Schafer, U. & W. Kunz 1976, Heredity 37(3):351-355.

Ghosh, M. and A.S. Mukherjee. University A large number of mutations have been found in
of Calcutta, India. Nucleolar chromatin Drosophila melanogaster which alter the structure
thread (NCT) in different mutant strains and/or function of the nucleolar organizer (NOR). An
of Drosophila melanogaster. investigation has been made to find out the relation

between the structural conformations of nucleolar
chromatin thread (NCT) and their function(s).

In the wild type strain of this species there are 2 NORs in the genome, one in the X chromosome
and the other in the Y chromosome. Thus both male (XY;2A) and the female (XX;2A) possess 2 NORs. In
both sexes, the nucleolar chromatin appears to show four morphological types.

In the present investigation wild type as well as several mutant strains, viz., y sn3 bb (some portions
from the NOR are deleted from both X and Y chromosome), y f :=/Y (attached-X/Y) and XY, T(X; y* yL)
TA and y f :=/Y, y w&, w2, y and normal [obtained from crosses between In(1) sc? and In(1) sc81 have been
used. The number of NOR(s) present in males and females of all these mutant strains are presented in
Table 1. Genotypes bearing different number of NOR(s) have been generated using appropriate crosses
(Fig. D.

Cytological preparations reveal that all the four NCT types are present in the mutant strains
studied. The four morphotypes have been grouped as Groups | and I, on the basis of low and high activity
in transcription (Ghosh & Mukherjee 1982). From the data it appears that the frequency of Group | is
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Table 1.

No. of NOR(s)

Research Notes

Nucleolar chromatin thread and their frequencies (in percent)
in wild type and different mutant stocks of Drosophila melanogaster.

NCT types 1 and 2

NCT types 3 and 4
(Broad Group I)

(Broad Group II)
m T

Stocks m f
66 76 23 30
Oregon 2 2 (74.15)  (71.16) (25.85) (28.31)
85 129 27 46
y sn3 bb 2(-) 2(-) (75.88) (73.71) (24.12)  (26.29)
a 184 172 84 75
y W 1 1 (68.65)  (69.64) (31.35)  (30.36)
180 240 82 145
y 2 2 (66.16)  (62.34) (33.84)  (37.66)
a 144 190 112 7
W 2 2 (56.25) (71.16) (43.84)  (28.74)
240 273 6 106
Normal 3 3 (78.43) (72.48) (21.67)  (27.52)
yf:=/Y(attached-X/Y) 132 116 47 35
and XY 2 3 (73.60)  (78.26) (26.40) (21.74)
T(X; vt YL) 11a 291 225 68 49
and yf:=/Y 3 3 (76.53)  (82.79) (23.47) (17.82)

(-) indicates some portion deleted in the Nucleolar organizer region (NOR).
m = male, f = female.
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Figure 1. Diagrammatic
representation of crosses
designed for the synthe-
sis of stocks of D.melan-
ogaster containing varia-
ble number of NORs. The
progenies are of four
different types: two
cross over classes and
two non-cross over clas-
ses. The females are
either phenotypically
normal (with 2 NORs or
3 NORs and white apricot
females with 1 or 2
NORs). The different
types of males are white
apricot (2 NORs), yellow
(2 NORs), normal (3 NORs)
and yellow white apricot
(1 NOR).
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always higher than Group
Il in both males and females
of all the strains studied.
Data reveal that Group | of
both males and females forms
70-74% in wild type, 74-76%
in y sn3 bb, 73-78% in y f
:=/Y (attached- X/Y) and itis

76-82% in T(X;y* YL 11A
andy f :=/Y (attached-X)
(Table .

When the distribution
of the frequencies for
different NCT types in
mutant strains of
D.melanogaster  containing

different numbers of NOR(s)

is compared, it is evident
that the increase in the
number of NOR is not

concurrent with an increase
in the frequency of the NCT
types 1 and 2 (Group D) in
either sex. However, there
appears to be a threshold
fevel in the activity of the
NOR. This is borne out by
the fact that the number of
NOR is slightly less than 2,
e.g., in y sn° bb which has
a partial deletion of NOR,
the frequency of NCT types
is also not changed.

From the results it seems
that the number of NOR does
not have any direct influence
on the variation of NCT types
among the wild type and
different mutant strains of
D.melanogaster. The
difference in the frequency
of NCT morphotypes between
male and female may be due
to difference either in
number of rDNA cistrons in

The above mentioned findings on the activity of the rDNA lead to suggest that all the cistrons are not
functionally active in the diploid cells. As pointed out by Endow & Glover (1979), only half the number of
rDNA cistrons are active in producing the rRNA in the polytene nuclei. The data presented here on the
distribution of the four morphotypes in genetically different strains of D.melanogaster also corroborate

these findings.

The data show that as long as a minimum of one complete set of rDNA cistrons is present,
i.e., 130 cistrons in D.melanogaster, the activity is maintained at a normal level.

This level is maintained

and does not change considerably with the increase in the dosage of the NOR or rDNA cistrons. This im-
plies, therefore, that the ribosomal genes maintain dosage compensation in both sexes.

References:
Res. 5(1):7-22.

Endow, S.A. & D.M. Glover 1979, Cell 17:597-605; Ghosh, M. & A.S. Mukherjee 1982, Cell & Chrom.
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Graf, U. Swiss Federal Institute of Technology The wing somatic mutation and recombination test
and University of Zurich, Schwerzenbach, (SMART) for the detection of genotoxic activity of
Switzerland. Temperature effect on mwh chemicals makes use of the two wing cell markers
expression in the wing somatic mutation and mwh (multiple wing hairs, 3-0.0) and fir (flare,
recombination test in Drosophila melanogaster. 3-39.0). The trans-heterozygous configuration of

these markers allows the registration of somatic

mutations (gene mutations, deletions, etc.) and of
mitotic recombination. Mitotic recombination between the proximal marker and the centromere leads to
the formation of twin spots on the wings of adult flies after treatment of larvae with a given compound.
Single spots may be the consequence of somatic mutation or mitotic recombination between the two
markers. Depending on the time of clone induction during larval development, smaller or larger spots are
produced. The size of each spot can be determined by counting the number of cells expressing the mutant
phenotype. The classification of small mwh spots consisting of only one or two cells poses some problems.
In our routine scoring of wings only those spots are classified as "true" mwh spots in which at least one wing
cell shows three or more hairs instead of only one hair as in wild type. However, quite frequently single
cells are encountered with two hairs of more or less equal size. These "false" spots--which are probably
mainly due to developmental disturbances in trichome pattern formation--are not included in our scoring.
The terms "true" and "false" used here refer only to the phenotype of the mwh spots.

In the course of our investigations, we discovered that the frequency of the mwh spots, especially
the false ones, depends on the temperature at which the larvae and pupae are reared. Therefore, an
experiment was performed as follows, Two different crosses were set up: (1) Cross A: y; mwh jv females
and y; Dp(1;3)sc 4, flr/TM1, Méri sbd?2 males, and (2) Cross B: mwh females and fIr3/TM3, Ser males.

From each cross eggs were collected for 8 h on standard cornmeal-sugar-agar-yeast medium in two
bottles at 25°C. After the egg collection period one bottle from each cross was kept at 25°C, the other
one at 29.5°C. No further treatment was given to the larvae. All the eclosing flies were collected and
stored in 70% ethanol. Approximately 40 wings from each series were mounted and scored under a
compound microscope at 400x magnification. All the spontaneous spots were counted and classified
according to the two categories true and false as explained above. The true spots were mainly small mwh
single spots (1 or 2 cells) with a few larger single and twin spots. The false spots were almost exclusively
single cells with two hairs. The data are given in Table 1.

The frequencies of both categories
of spots are increased with the higher tem-

Table 1. Spontaneous mwh spots on wings of flies derived from perature in all three genotypes studied.

two different crosses and reared at two different temperatures. This shows that higher temperature affects

Cross Progeny Temp. Wings True spots False spots the expression of.mwh spots q1,.||te drasth—

(°C (ﬁ n f n f ally. However, in general this effect is

A far more pronounced for the false spots

meh x  mwh +/+ Flr 25 40 19 0.48 398 9.95 as compared with the true spots. More

v/ THL 29.5 20 98 2.45 2347 58.68 important, the increase is most pronounced

in the trans-heterozygous mwh +/+ fir pro-

mwh/TM1 25 36 10 0.28 27 0.75 geny of cross A. These flies carry the scl4

29.5 44 10 0.23 49 1.11 duplication (which contains a y* gene) at

B the tip of the flr chromosome in the imme-

mwh x  mwh +/+ f1r3 25 40 10 0.25 7 0.18 diate proximity of the mwh* locus. This

£1r3/TM3 29.5 40 35 0.88 150  3.75 is not the case for the trans-heterozygous
n = number; f = frequency. progeny of cross B. Apparently, the sc

duplication has an influence on mwh ex-

pression. This is further corroborated by
the fact that no such influence is seen in the inversion-heterozygous mwh/TM1 flies. Furthermore, a
comparison of the two crosses shows that flies derived from cross B have much lower frequencies of false
spots. Although these false spots are not included in our scoring data in standard SMART experiments, they
can be quite disturbing in the screening of the wings. Therefore we now prefer to use larvae derived from
cross B for our experiments. In addition, the data presented above demonstrate clearly that strict
temperature control is essential in wing SMART experiments in order to obtain reproducible and
quantitatively comparable results.

Acknowledgement: Supported by Swiss National Science Foundation grant no. 3.657-0.84.

References: Graf, U., H. Juon, A.J. Katz, H.J, Frei & F.E. Wurgler 1983, Mutation Res. 120:233-239; Graf,U.,
F.E. MWurgler, A.J. Katz, H. Frei, H. Juon, C.B. Hall & P.G. Kale 1984, Envir. Mut. 6:153-188; Szabad, J., I. Soos,
G. Polgar & G. Hejja 1983, Mutation Res. 113:117-133; Wurgler, F.E. & E.W. Vogel 1986, Chemical Mutagens (F. de
Serres, ed.), Plenum, NY 10:1-72.
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Holliday, M. and J. Hirsch. University of Recently we presented evidence for the classical
Il{inois, Champaign-Urbana, lilinois USNA. conditioning of the proboscis extension reflex based
Individual differences in conditionability. on the average performance of a group of

D.melanogaster (Holliday & Hirsch 1984, 1986). Now
we describe an experiment to measure individual
differences (IDs) in conditionability.

If, as is now widely believed, the contingency between the conditioned stimulus (CS) and the
unconditioned stimulus (US) is necessary for the development of a conditioned response (CR), then a
reduced CS-US contingency (CS-US presentation randomized or unpaired) will retard or prevent acquisition
of the CR (Rescorla 1967; Ricker, Hirsch, Holliday & Vargo 1986). Traditional experiments in the
contingency framework test this hypothesis by presenting to one group of subjects a conditioning procedure
with a positive contingency, and comparing the results with those of a control group that received
noncontingent pairings of the CS and US. By showing that the average CR is greater in the experimental
group than in the control group, it can be inferred that: (1) Conditioning has occurred, and (2) the
contingency is important for the development of the CR (e.g., Holliday & Hirsch 1984, 1986). Because no
individual receives both contingent and noncontingent stimuli, however, this method precludes
demonstrating the effectiveness of the contingency analysis to measure conditioning in identified
individuals. To measure conditioning in individuals, we presented each subject with nine trials of an
automated conditioning procedure (Vargo, Holliday & Hirsch 1983; Holliday, Vargo & Hirsch 1983) followed
by six trials of unpaired stimuli. The conditioning procedure consisted of a 5 second tarsal stimulation of
0.5 M Nacl (the CS) followed 0.5 seconds later by 5 seconds of tarsal stimulation (available to the proboscis
for 2-3 seconds) with 0.25 M sucrose solution (the US). In addition, to discharge sucrose-induced CES
(Vargo & Hirsch 1982a, b), a 5 second tarsal stimulation of distilled water (the intertrial stimulus) was
presented 2 minutes 55 seconds after the US (Figure 1). For the unpaired extinction procedure, the CS and
US were separated by approximately 90 seconds.

Thirty-four subjects (18 females, 16 males) were tested with this procedure. Figure 2 depicts the
average CR as a function of paired and unpaired trials. The characteristic conditioning curve increases
over the first nine trials (Holliday & Hirsch 1984, 1986), followed by the hypothesized decrease in
responding to the unpaired CS. The evidence thus supports our interpretation that the CS-US contingency
is important for conditioning to occur in this species (Holliday & Hirsch 1984, 1986). And, the procedure
allows us to look at the same effect in individuals.

Individual cumulative response patterns have been classified into four categories, with individual
variation within categories. Examples appear in Figure 3: (a) acquisition followed by extinction, 24%; (b)
acquisition without extinction, 15%; (c) responding, but failure to show either acquistion or extinction, 34%;
and not shown is (d) no response to the CS, 26%.

5 sec 2-3 sec
I
CS Us >
|
1-~~ 5 sec---1

N

175 sec 170 sec

_ /

ITS <

Figure 1. Diagram of the stimulus schedule (note the gap between the CS and US creating approximately 0.5 s trace
[where the rubber band prevents contamination between stimuli]).



June 1986 Research Notes DIS 63 - 67

80—

conditioning extinction

l
!
' Fi
gure 2.
=N [N
|
!

\ /N Percent of
70~ N animals
7

\ \ / \b\ responding to
s\ / A < conditioning

\ and unpaired

\ extinction.

[}
o
1
~
AN
—
~
—

o
o
L.

W
(=]
-

PERCENT OF FLIES RESPONDING
3
i

N
(=]
1

10—
TRIALS
A B C
1 | .
15 | 15j | 15: |
- | | | - I
w ] | S, - | =P |
L | =310~ | Z10- |
- 2z A 2z - [
O | 40 o -
o - o8 Sa ]
ggg b =8 - | S8 - '
_ =] - = 5+
3= | CHEE | 5% ™ !
7 i _ |
8 | - " -
" ' L l L
ﬁl Ty i et [ v T T DAL U L L
15 1 5 10 15 1 5 10 15
1Acauisi(i§n 1§)xllnclicn Acqulsition Extinction Acquisition Exinction
TRIALS TRIALS TRIALS

Figure 3. Cumulative responses to CS over nine trials of conditioning and six trials of unpaired extinction for:
(A} an individual representing those flies (8 out of 34, 24%) showing both conditioning and extinction, (B) an
individual representing those flies (5 out of 34, 15%) showing conditioning without extinction, and (C) an
individual representing those flies (12 out of 34, 35%) responding, but showing neither conditioning nor extinction.

The ability reliably to identify IDs in conditionability now allows us to attempt divergent selection
for high and low conditionability in D.melanogaster. Individuals in category (a) (above) would be classified
as good conditioners, while those in category (c) would be poor or non-conditioners. It is not immediately
certain why individuals in category (b) continue to respond when the CS and US are unpaired. Perhaps
visual stimuli, in addition to the (NaCl) CS, serve as US predictors that are not affected by the unpaired
procedure. Also, because sucrose is still present during extinction, CES may influence responding in these
individuals. .

It has been shown in the blow fly Phormia regina that breeding selectively for conditionability, using
acquisition scores only to select individuals for breeding, resulted in lines divergent in fact for CS-induced
sensitization, not conditioning (Ricker et al. 1986). Our ability now to distinguish between conditioned
responding and that due to nonassociative excitation (e.g., between individuals in categories a and b) makes
possible controls lacking in previous research.
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Islam, M.S., M.A.R. Khan, P.C. Barman and Attempts have been made to understand the devel-
S.1. Ali. University of Rajshahi, Rajshahi, opmental effect of gene action on Drosophila by
Bangladesh. Effect of copper and ferrous subjecting the eggs, larvae or pupae of this fly to
sulphates on offspring production in various stress conditions, such as chemicals, tempera-
Drosophila melanogaster. ture-shock, radiations of various wave-lengths,

ether-shocks and so forth. The present work deals

with the effect of addition of copper and ferrous
sulphates to food on the offspring production in Drosophila melanogaster. The wild type D.melanogaster
was used in the present investigation. The flies were reared on the cornmeal-agar-molasses food medium.
Traces of Nipagin were added as mould inhibitor. The doses of copper sulphate used were O(control), 0.05,
0.10, 0.15, 0.20 and 0.25%, and those of ferrous sulphate were 0, 0.10, 0.15, 0.20, 0.25 and 0.30%. The
experiments were started with 25 pairs of flies, equally shared by virgin females and unmated males, per
population jar (size 15 cm x 6 cm). The experiments were replicated six times and five times for copper
sulphate and ferrous sulphate, respectively, per dose per generation. Counting of flies on the control and
treated foods was continued for five successive generations. Experiments were conducted at 25+0.5°C,

Table 1. Offspring production in D.melanogaster at Table 2. Offspring production in D.melanogaster at
different conc. of copper sulphate added to food. different conc. of ferrous sulphate added to food.
No. of flies at concentrations: No. of flies at concentrations:

Generations 0.00% 0.05% 0.10% 0.15% 0.20% 0.25% Generations 0.00% 0.10% 0.15% 0.20% 0.25% 0.30%
O(parental) 50 50 50 50 50 50 0(parental) 50 50 50 50 50 50
1 517 321 267 162 97 62 1 438 314 198 112 98 78
2 892 394 265 153 81 52 807 529 367 286 198 108
3 1337 486 291 164 70 41 1418 749 652 412 285 97

F-N

1772 531 334 186 62 38
1958 558 354 198 51 37

1852 1135 872 498 313 114
2022 1618 998 618 348 118

[, N~ FU R N ]

o

The results are given in Tables 1 and 2. Both copper and ferrous sulphates reduced the number of
offspring of the fly (P<0.001). It was found that with the increase of doses the offspring production
decreased. Copper sulphate produced a more drastic effect on Drosophila than did ferrous sulphate.
Dobzhansky & Spassky (1967) reared D.melanogaster and D.pseudoobscura on sodium chloride added food
medium and found that the latter was more sensitive to the salt than the former species. Islam (1981)
reported that the Curly, an autosomal dominant mutant of D.melanogaster, had an advantage over its
normal competitor in such an abnormal environment. Shakoori & Butt (1980) observed that at stronger
doses of thioacetamide the larva of Musca domestica failed to metamorphose into adults. A recent study
by Shakoori & Parveen (1983) showed that no adult emerged from the eggs of M.domestica placed in culture
media containing 0.56 and 0.64% thioacetamide. These findings are similar to that observed in the present
work. In the present study, it was also observed that.flies reared at stronger doses of the salts showed
certain morphological abnormalities, e.g., collapsed abdomen with blackened and stubby body. However,
whether these characters were due to phenocopic effects or not was not investigated.

Both copper and ferrous sulphates was found to reduce the number of offspring of D.melanogaster
significantly, and therefore every care should be taken against the contamination of food of
D.melanogaster with these salts to avoid any shortage in the number of this fly for experimental purposes.

Acknowledgements: The authors express their sincere thanks to Dr. P.T. lves, Dept. of Biology,
Amherst College, Massachusetts, USA, for kindly supplying the stock of flies, and to Dr. M. Altaf Hossain,
the then Chairman, Dept. of Zoology, Rajshahi University, for providing necessary laboratory facilities.

References: Dobzhansky, Th. & B. Spassky 1967, Am. Nat. 81:30-37; Islam, M.S. 1981, unpubl. M.Sc. Thesis,
Rajshahi Univ. 64 pp.; Shakoori, A.R. & N.Z. Butt 1980, Pakistan J. Zool. 12(2):247-264; Shakoori, A.R. & A. Parveen
1983, Bangladesh J. Zool. 11(2):53-74.
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Jacquemin, F., M. Cereghetti, M. Lichtenberger An estimation of the "rare male advantage" can be
and A. Elens. FNDP, Namur, Belgium. "Rare done using the so called "Wattiaux's equation" (1964),
type advantage", hour, and intensity light. which changes, by logarithmic transformation, the

sigmoid curves of mating successes into straight

lines. These straight lines, which can differ in slope
or in mean elevation, can be compared by covariance analysis (Snedecor 1956). The "Wattiaux’s formula"
has been used, e.g., to study the competition between the mutant rucuca flies and the wild type Canton
S or the blind mutant ora flies (Kaningini et al. 1986, this issue; Schuermans et al. 1986, this issue). The
same formula is applied here with certain modifications. In the original formula, In dx/N - x, In is the
naperian logarithm, dx the number of individuals of a given type (e.g., wild type males) mating during this
time interval (15 min), N the total number of individuals of the same type, and x the number of these
individuals having already mated before the considered interval of time. Wattiaux’s equation was based
on the assumption that males could mate only once in the total observation time (3 hr). Present
experiments seem to indicate that they had oviously mated more than once, the original formula had to
be modified by us. [f x (the number of individuals having copulated before the considered interval of time)
becomes greater than N (the total number of these types of individuals), the denominator of the equation
dx/N - x becomes negative. Consequently, it seemed preferable to introduce "10. x/N" (a mating value)
in place of x. The formula thus becomes:

In dx.10/N /(N - x.10/N)

In the present experiments, we have studied the sexual activity of wild type Canton S flies when
they are in the presence of mutant white-ebony flies, which are certainly less active (Crossfield 1975). The
method of observation has been previously described (Elens 1957, 1958; Elens & Wattiaux 1964). A total
of 30 pairs of virgin flies, 4-5 days old, were introduced together in the mating chamber, but the relative
frequencies of both types were varied (for males and females simultaneously). All the observations were
done at 25°C and 40-60% relative humidity, but at two different light intensities (50 and 1000 lux), and at
two different hours (8 a.m. and 5 p.m.), with 10 repetitions for each relative frequency. The differences
between homogamic and heterogamic mating frequencies were never significant. But significant
differences were often found between the sexual activity of males or of females when they were "rare"
(relative frequency = 5/30) than at other relative frequencies. Such differences were evident not only for
the wild type flies but sometimes even for the mutant ones.

At a high intensity of light (1000 lux), in the morning, the wild type males were obviously more
active when they were "rare"” (Fig. 1, A) than at all the other relative frequencies that were tried (P<0.001).
Similarly, the white-ebony males displayed their highest activity when they were rare (Fig. 1, D and E).

Figures: Rela-
tionships  between
the competing types
wild Canton S and
white-ebony, when
their rela%ive fre-

d quencies differ:
columns, from left
to right: 5+/25we;
10+/20we; 15+/15we;
20+/10we; 25t/5we.
Abscissa: time
in minutes. Ordin-
ate: In 10 dx/N
/(N -~ x). In s
the naperian loga-
rithm, N the to-
tal number of flies
of one sex and one
type, dx the number
of these flies mat-
ing in the consi-
dered interval of

Q time dt (15 min)
and x the number
of these flies hav-
ing already mated
before.

Figure 1.
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In such conditions, they were even more active than the wild type males, which at other frequencies mated
more often than the white-ebony ones (P<0.007). The activity level of the females of both types was also
higher when they were "rare" (Fig. 1, F and J): at the frequency "5+/25we" the wild type females were
more active at frequency "25+/5we" (P<0.007). In darkness (50 lux) the results were quite similar (Fig. 2).
The white-ebony males were more active when rare (P<0.001), even more than the wild type ones (Fig. 1,
E). At the relative frequencies "5+/25we", "10+/20we", "15+/15we", the wild type males activity was
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Figure 4.

d evening,
50 lux.

o wild

e white — ebony

always higher. A "rare female advantage" was also observed, for the white-ebony flies (Fig. 2, J) as well
as for the wild type ones (Fig. 2, F). At the intermediate relative frequencies, the differences between
mutant and wild type females were not significant (Fig. 2, G, H, D.

In the evening, the white-ebony males activity level was lower than in the morning, at least in light
(Fig. 3). They were always much less active than the wild males (P<0.001), and when they were the rarest
they did not mate at all (Fig. 3, E). In darkness, one observed the same "rare male advantage" as in the
morning experiments (Fig. 4, A and E). In light and in darkness, the females behaved as they did in the
morning.

Knoppien (1985) has recently excellently reviewed the whole matter of the "rare male mating
advantage", first observed by Petit (1951) and as a result often called "Petit effect". Its causes are
discussed, even stronger its existence has sometimes been doubted. Knoppien concludes, however, that this
phenomenon is very widespread in insects, at least under laboratory conditions, and perhaps even in nature
(1985). Our present observations are in good agreement with this view. Besides, thus, we consider that
equations such as the so called "Wattiaux’s formula" are interesting tools for visualizing the differences
in activity level of the competing types.

References: Elens, A. 1957, Experientia 13:293; 1958, Experientia 14:274; Elens, A. & J.M. Wattiaux
1964, DIS 39:118; Grossfield, J. 1975, Behavioral mutants of Drosophila, in: King, R.C. (ed.), Handbook of Genetics,
Vol 3:679; Knoppien, P. 1985, Biol. Rev. 60:81; Petit, £. 1951, Bull. biol. Fr. & Belg. 85:332; Snedecor, J.W. 1956,
Statistical methods, 5th ed., Iowa State Univ. Pr.
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Kalisch, W.-E. Ruhr- Universitdt Bochum,
FR Germany. The EM band-interband pattern

A of SSP chromosomes in D.subobscura:
Division 100A-D.

The D (=Dot) chromosome of D.subobscura was observed
electron microscopically (EM) using the surface-spread
polytene (SSP) chromosome preparation technique (Kalisch
et al. 1984, 1985a,b; Kalisch & Bohm 1985). Salivary glands
were used from late 3rd instar larvae of a wild-type strain.
Electron micrographs of SSP chromosomes were prepared
with a final magnification of x 3,200 (Fig. 1C and D).
Cytological data were calculated from eight electron
micrographs and used for a computer plot (for
methodological details, see Kalisch et al. 1984, 1986a,b) of
an EM chromosome map (Fig. 1E). EM chromosome cytology
was compared with the original chromosome map (Fig. 1A)
based on LM analyses of squash preparations (Kunze-Miihl
& Miuller 1958) and with a single light micrograph of a
chromosome squash preparation (Fig. 1B).

A total number of 27 chromosome bands was observed.
This is about a 93% increase of additional bands compared
with the 14 bands of the LM chromosome map (100C1 in Fig.
1A indicates a very tight doublet in the original map of
Kunze-Mtihl & Mtller 1958). Earlier studies have already
shown (Whitmore et al. 1984) that the dot chromosomes in
Drosophila are very difficult to analyze, because they are
usually attached to or embedded in the chromocenter along
with the proximal ends of the other chromosomes.
Furthermore, they are wusually not well-extended in
chromosome squash preparations or not well-spread in SSP
chromosomes. The latter case is probably a methodological
problem based on the two different spreading effects
involved (Kalisch et al. 1985b). Due to this, it has not been
possible to depict so far all of the polytene structures of
this chromosome in an individual photo map. Therefore,
two examples are shown of which Fig. 1C shows more
structural details of the proximal and Fig. 1D more of the
distal part of the dot chromosome.

Acknowledgements: The D.subobscura strain was
provided by Prof. A. Prevosti, Barcelona. The assistance
of V. Kohl, T. Whitmore and G. Schwitalla are kindly
acknowledged. This study is part of a project which was
supported by the Deutsche Forschungsgemeinschaft.

References: Kalisch, W.-E., T. Whitmore & H. Reiling 1984,
Cytobios 41:47-62; Kalisch, W.-E., T. Whitmore & G. Schwitalla
. 1985a, Chromosoma 92:265-275; Kalisch, W.-E., T. Khitmore & A.
E Siegel 1985b, J.Micros. 137-217-224; Kalisch, W.-E. & J. BGhm

1985, DIS 61:94-95; Kalisch, W.-E., G. Schwitalla & T. Whitmore
1986a, Cytobios, in press; Kalisch, W.-E., G. Schwitalla & T.
Whitmore 1986b, Chromosoma, in press; Kunze-Mthl, E. & E.Mdller
1958, Chromosoma 9:559-570; Whitmore, T., W.-E. Kalisch & H.
Reiling 1984, DIS 60:208.

Figure 1. D (=Dot) chromosome of D.subgbscura. (A) LM chromosome
map based on squash preparations of salivary glands (Kunze-Mihl &
] MifTler 1958). (B) Light micrograph, squash preparation,
27 Orcein-staining, Neofluar 100/1.30 Ph objective, x3,200. (C-D
Electron micrographs of SSP chromosome preparations, x3,200. (E
EM chromosome map based on the cytological data of SSP
D chromosomes.
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Kaningini, M., J. Lechien and A. Elens. Visual mutants with abnormal electroretinograms
FNDP, Namur, Belgium. Blind flies and have been described by Hotta & Benzer (1969). Being
normal flies tested for phototactism. blind, they are normally not attracted by light; and

one may expect that their behavior in phototactical

tests will differ from that of normal flies. Conse-
guently, they would be a very good material for students’ practical exercises in behavior genetics or
ethology, comparing visual mutants and wild controls.

In the present experiments, blind ora flies (kindly given by L. Craymer, of the California Institute
of Technology) have been compared with wild Canton S flies, using the Kekic test (1981), and the Benzer
test (1967) modified by Tompkins et al. (1978). The flies had been raised and maintained at 25°C and
60-80% R.H. Males and females had been separated from birth, and the flies were 5 days old when tested.
The phototactical tests were done at 25°C and 60-80% relative humidity, with 5 repetitions, and at least
100 flies of same sex and age for each test. As a preliminary, the locomotor activity of flies of both
strains had been compared in a square arena (30 flies of each sex, 5 days old, for each strain) according to
Manning (1967), at 25°C and 60-80% R.H.; the differences are not significant.

Figure 1 shows the results of the Kekic test for males (right) and females (left) of both strains. For
the same strain, the differences between males and females are highly significant; and the differences
between the males and between the females of the two strains are highly significant as well (as shown by
a chi-square test). Both Figure 2 and Figure 3 show the results of the Benzer test, but in the second case
the experiment has been done "inside out": the flies have-been tested first for negative phototactism (from
light), and after that for positive phototactism (toward light). The differences between sexes are always
highly significant for the wild Canton S flies, but never for the ora flies. In both methods (right side out
and inside out), the differences between ora and wild Canton S flies are always highly significant (p <
0.001), but the behavioral differences are more evident with the "inside out” method, especially for the
male flies.

References: Benzer, S. 1967, PNAS 58:1112; Kekic, V. 1981, DIS 56:178; Manning, A. 1961, Anim. Behav. 9:82;
Tompkins, L., J.A. Fleischman & G. Sanders 1978, DIS 53:211,
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Figure 1. Distribution of the flies after 1 hr
tests in the Kekic maze (in %): left: females;
right: males.

Chambers: 1 (500 Tux), 2 (800 1lux), 3 (2,000 1ux),
4 (4,500 1ux), 5 (6,500 lux).
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Figure 3. Same as fig. 1, but the test has been done

Figure 2, Distribution of the flies after a test for
"inside out".

positive and negative phototactism according to Benzer
{one minute runs). Ordinate: number of flies in the
test tube. Front view abscissa: no. of positive
responses {toward light). Side view abscissa: no. of
negative responses {from 1ight).

It appears that the "rare male mating advantage" was

Kaningini, M., J. Lechien, M. Lichtenberger - - .
and A. Elens. FNDP, Namur, Belgium. The ;lrls; ol’t:ser;ved. by .Pet'tf(1951)l' Thls phenpmeno? has
measure of the "rare male mating advantage". eld the fascination of population geneticists for a

long time and has given rise to a tremendous amount

of controversy, with regards to its causes and even

to its mere existence. Various approaches have been attempted to find its best mathematical expression,
as seen in the recent, excellent review by Knoppien (1985). As a global expression of the phenomenon, the
first formula, proposed by Petit, seems the best one. Petit’s equation, also known as the "cross product

ratio” (Knoppien 1985), can be expressed as
KM = (am/pMPMm/QM)
where pyp and gy are the respective frequencies of both types among males (pF and gF being the
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frequencies among females), and Py and Qpy are the probabilities for the performance of any given mating
by an A type male or by a B type male, respectively (Knoppien 1985). This equation expresses the male
sexual fitness of one type relative to the other.

However, Kpm is only a global expression of the rare male advantage; and does not allow one to
follow its effect during the course of time. It must be remembered that the course of mating successes
with time in a sexual competition experiment has been expressed as a composite curve starting as an
exponential but ending as a sigmoid. Different competing genotypes are characterized by a variety of
curves in which different "plateaux" are reached at different rates. Accordingly, comparisons between
various competing types may be biased when the length of the observation period is kept constant from one
experiment to the other. In the case of sexual competitions where both types are in equal number,
Wattiaux (1964) suggested the use of a logarithmic transformation which changes the curves of mating
successes into straight lines. In Wattiaux’s formula

dxa/(np - xA) dt
nA is the total number of individuals of one sex and one type, dxp the number of these flies mating in the

interval of time dt, and xA the number of these individuals having already mated before. After logarithmic
transformation the equation can be written as:

In dxa/(np - xA)dt = Inbk -kt = a-kt ,if b = ed/k

The two constants a and k are
easily estimated from the regression
line Y=A-k (X-X) where Y, (the

p ® y O value of Y is estimated from regres-
= . ° i sion), is the naperian logarithm of

2| . . 2L . xA and X is the mean of the indepen-
3 . .3_“.\.‘*\ dent variable X (i.e., the time in
i r minutes). The value of the method

-4/ 4l is based on the biological meaning
of A and k. The first coefficient

provides information on the general
level of sexual activity, while the
second gives an insight on the varia-

tion of sexual activity with time.
_1_® For sexual competitions where both
types are in equal number, Wattiaux
2L suggested comparing the following
.3l regression lines: (1) homogamic and
. heterogamic matings, (2) matings
A P of the males of both strains in com-
Ly petition, (3) matings of the females
15 30 45 60 75 90 105 of both strains in competition, analo-
gous to the '"isolation estimate",
"female mating ratio", and "male
® mating ratio" of Merrell (1950). This,
indeed, has already been done for
a sexual competition experiment
where both types were in equal num-
of- ber (Elens et al. 1974).
I The purpose of the present paper
i is to apply the same formula to the
-2F male sexual activities of the two
3l 3 types in competition, when their
( . respective frequencies differ. For
4L 4T each interval of time (15 min), one
5 . . has to calculate the quantity TIn
L i 1 1 1 t 3 -5 1 1 1 1 1 i : ) .
15 30 45 60 75 90 105 15 30 45 60 75 90 105 dx(N - x), dx being the number of

males of a given type having mated

during this interval, N the total num-
Figure 1. Sexual activity of the males; left: wild Canton S; right ber of males of the same type, and
rucuca. Abscissa: time, din minutes. Ordinate: 1Imn dx/N ~ x. b hich ’h
Relative frequencies "rucuca"/wild Canton S: A and D = 10/20; B and x the number of males which have
E = 15/15, C and F = 20/10. already mated before the considered

interval of time.
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The laboratory strains used are the well known mutant strain "rucuca" and the Canton S "wild" strain.
The sexual activity was determined by our "multiple choice direct observation method" fully described
elsewhere (Elens 1958; Elens & Wattiaux 1964), and which has been widely used by Ehrman and others
(Ehrman 1964, 1966, 1967, 1968; Ehrman et al. 1965; Petit & Ehrman 1968). Matings were directly
observed. Individual males may mate more than once. Frequencies of types are varied among males and
females simultaneously. In the present experiments, a total of 30 pairs of virgin flies, 4-5 days old, are
used for each test. But the relative frequencies of both genotypes differed: 10/30, 15/30,, or 20/30 of
the pairs were wild, the other flies being "rucuca". The three "copulating chambers" were observed
simultaneously. All the tests have been done at 25°C and 40-60% relative humidity. The copulating pairs
were observed at time intervals less than the duration of copulation and the observations were recorded
every 15 minutes. Five repetitions have been made.

The results are shown in Figure 1. The "wild" males are obviously advantaged when rare: the
regression line at gqm/pM = 20/10 (C) differs in slope (probability lower than 1/1000) and in elevation
(probability lower than 1/100) from the regression line at frequency gpm/pm = 10/20 (A); pp and gp being
the relative frequencies of "wild" and "rucuca". The regression line at gp+/pM = 20/710 (C) even differs
in elevation (probability lower than 1%) from the regression line at equal frequencies (B). Obviously, many
"wild" males have mated more than once, when they were rare. For the "rucuca" males, the regression
lines are never significantly different. It seems that the sexual activity of the "wild" males is really
stimulated by the presence of many "rucuca" flies. The factors acting in such a stimulation remain to be
determined more precisely.

It has been emphasized, in one of our previous publications (Elens et al. 1964), that such a method
may throw more light on the causes of the rare male advantage. It has been suggested, by Faugeres et
al. (1964), that one has to distinguish between the "vigor factors" --or "metabolic factors"--, and the
“behavioral factors" responsible for the rare male advantage. It is possible that a genotype is always
sexually more active than the other one (his sexual vigor is higher); but it could be attributed to the fact
that the presence of the second type is actually a stimulant for the first one (as previously said, it appears
to be applicable to the "wild" males in the present case).

References: Ehrman, L. 1965, Evolution 19:459; 1966, An. Behav. 14:332; 1967, Amer. Natur.
101:415; 1968, Genet. Res. 11:135; Ehrman, L., B. Spassky, 0. Pavlovsky & T. Dobzhansky 1965, Evolution
19:337; ETens, A. 1958, Experientia 14:274; Elens, A. & J.M. Wattiaux 1964, DIS 39:118; Elens, A., J. Vandenhaute &
J. Delcour 1974, Evolution 27:54; Faugeres, A., C. Petit & F. Thibout 1964, Evolution 25:265; Knoppien, P. 1985,
Biol. Rev, 60:81; Merrel, D.J. 1950, Evolution 4:326; Petit, C. 1951, Bull. Biol. France Belgique 85:392; Petit, C.
& L. Ehrman 1968, Bull. Biol. France Belgique 102:433; Wattiaux, J.M. 1964, Z. Vererbungsl. 95:10.

Knoppien, P. University of Groningen, Haren, It has been known for some time that virgin
Netherlands. Low density storage enhances Drosophila males stored singly are superior in mating
mating speed in Drosophila melanogaster. compared to males stored in groups (Ellis & Kessler

1975; Knoppien 1985a; Knoppien, in press). It is

conceivable that this effect results in rare male
mating advantage in nature, since it may confer a mating advantage to males derived from a low-density
population at the time that flies of different populations meet. Rare male mating advantage may in turn
play a role in maintaining genetic variability (Knoppien 1985b). However, flies of both sexes are found
together in nature, providing a situation different from the storage of virgin males at different densities
in the laboratory. Therefore it was asked whether group-housing has also a negative effect on subsequent
male mating success when males and females are stored together.

The experimental approach to answer this question was as follows. Flies of D.melanogaster from
an outbred Bogota strain were reared on standard agar medium (Knoppien, in press). They were etherized
once within 8 hr from eclosion to collect virgin males and females. These flies were stored in vials, both
sexes combined, at two different densities: at low density (L): 12 and ¢ per vial, and at high density (H):
52¢ and 5¢¢ per vial, and then aged for 3-5 days. Low-density and high-density males were alternately
marked by wing clipping for identification. Probably most of the females had mated after that time (this
prediction was easily tested for the low-density vials by scoring the presence of progeny: only one of the
fifty low-density females failed to produce progeny). Additionally, in order to test male mating success,
virgin tester (T) females were stored without males (582 per vial), and aged for 3-5 days. These females
were marked throughout the experiment by wing clipping. To test male mating success, 25 flies (5 L 29,
5Laod, 5H 22 5 Hos and 5 T 22) were combined in a mating chamber of the Elens-Wattiaux (1964) type
of reduced size (all dimensions halved; Knoppien, in press), and mating was observed for one hour. An
excess of males over non-fertilized females was used here, since this has been shown to intensify
inter-male competition (Sharp 1982). Ten replicates of this experiment were made.
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Only T females were found to mate in this experiment, which does not surprise, because probably
nearly all L and H females had mated before. Mating success of low-density and high-density males was
found to be strikingly diffeent: 38 L oo and only 2 H ¢ mated (X2=30.63, P<0.001). Such a result is not
entirely unexpected, since it is known that males can be discouraged to mate as a result of encounters with
fertilized females (Siegel et al. 1984). These encounters will be more numerous at high density. The
present results suggest that the density adult flies have experienced is an important agent in determining
subsequent male mating speed. It is conceivable that this effect may also play a role in nature.

References: Elens, A.A. & J.M. Wattiaux 1964, DIS 39:118-119; Ellis, L.B. & S. Kessler 1975, Anim. Behav.
23:949-952; Knoppien, P. 1985a, DIS 61:101; Knoppien, P. 1985b, Biol, Rev. 60:81-117; Knoppien, P., submitted to
Behav. Genet., in press; Sharp, P.M. 1982, Genet. Res. 40:201-205; Siegel, R.W. et al. 1984, Behav. Genet.
14:383-410.

Kortier, M.G. and M.H. Gromko. Bowling Green The esterase-6 (EST-6) enzyme of D.melanogaster
State University, Ohio USNA. The effect of is polymorphic for two forms, S and F, in all natural
esterase-6 genotype on productivity. populations studied (Oakeshott et al. 1987.

Considerable effort has been devoted to the study

of the possible adaptive significance of the two
allozymes. Because the enzyme is concentrated in the male reproductive system and is transferred in the
seminal fluid to females during copulation (Richmond et al. 1980), the focus of most investigations has been
on the effects of the male enzyme type on reproduction by females. Here we present data that suggest
the female EST-6 allozymes may be having effects on progeny production.

Lines homozygous at the locus coding for EST-6 were derived by pair matings of virgin flies from
a wild stock of D.melanogaster (the same stock used by Gromko & Pyle 1978). After completion of
copulation, males were removed from the vials and individual females allowed to oviposit for six days on
cornmeal-molasses agar. Starch gel electrophoresis of the males and females was used to determine if a
mating was homogametic or heterogametic, with the progeny from homogametic matings used to start
homozygous lines. Since the S allele was more common in the wild stock, 10 SS lines were derived within
a month but six more months were required to derive 10 FF lines. The lines were maintained in 8 dram
food vials for approximately seven months before all lines of the same genotype were chain-crossed to start
a large cage population. Flies from the two large cages created were used to start small one-generation
cages from which virgin flies were collected under ether anesthesia for use in this experiment.

To collect the productivity data, SS and FF virgins were pair-mated with SS or FF virgin males in
individual food vials, resulting in four groups of 30 mated females each. Males were removed within 30
minutes of completion of copulation. Females were transferred to fresh food every other day for eighteen
days. All progeny emerging by 20 days at 23°C were counted.

Two-way analysis of variance revealed that FF females

Table 1. Average number of progeny produced many more progeny than did SS females (F=52.12,

produced by each Est-6 genotype p<0.0001, Table 1. There was no effect of male genotype
mating combination (* s.e.). Sample (F=0.14, p=0.7066) nor a significant interaction between male and
sizes are reported in square brackets. female genotypes (F=0.95, p=0.33217). Thus the female genotype
genotypes . Male - appears to be responsible for the large differences in productivity.

Although the direction of this difference agrees with Kojima &

Female Yarbrough's (1967) finding of a slight but insignificant superiority
58.6 18.6 of FF over SS females, the magnitude of the difference reported
SS (+ 20.8) (x 5.1) here is much greater. Our data do not agree with Birley &
[25] [26] Beardmore’s (1977) finding of no difference in fecundity of Est-6
243.4 261.0 homozygotes. We acknowledge the limitations of the chain cross
FF (+ 38.8) (+ 34.9) as a means to eliminate linkage disequilibrium. Thus, within the
[29] [29] framework of the inherent limitations of this sort of approach,

we conclude that the region of chromosome marked by Est-6 has
an effect on female function.

References: Birley & Beardmore 1977, Heredity 39:133-144; Gromko & Pyle 1978, Evolution 32:588-593; Kojima &
Yarbrough 1967, PNAS 57:645-649; Oakeshott, Chambers, Gibson & Willcocks 1981, Heredity 47:385-396; Richmond,
Gilbert, Sheehan, Gromko & Butterworth 1980, Science 207:1483-1485.
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Kumar, A. and J.P. Gupta. Banaras Hindu Drosophila nasuta, a member of the nasuta subgroup
University, Varanasi, India. Inversion of the immigrans species group, was originally
polymorphism in Drosophila nasuta. described by Lamb (1914) from the Seychelles Islands

in the Indian Ocean. Besides this type locality, it

has been also recorded from Kenya, Madagascar,
Mauritius, Sri Lanka and India (Kitagawa et al. 1982). In India, the species is widespread and commonly
seen particularly during colder months of the year.

In recent years, some attempts have been made to analyse naturally occurring inversion
polymorphism in the Indian populations (Sajjan & Krishnamurthy 1974; Ranganath & Krishnamurthy 1975,
1978a, b; Rajasekarasetty et al. 1979) as well as in the populations obtained from Sri Lanka, Mauritius,
Kenya and Madagascar (Wakahama & Kitagawa 1980), but no efforts have been made to correlate their
findings. During the last few years our studies on several populations of this species inhabiting the northern
parts of the Indian subcontinent, in particular, have yielded altogether 22 paracentric inversions. In this
report, we wish to provide a comprehensive review of the information on inversion polymorphism in this
species. The final picture emerged from the results of these studies suggests this species to be highly
polymorphic, carrying 85 distinct inversions (Table 1).

Acknowledgements: The financial assistance from the DST (Govt. of India) is thankfully
acknowledged.

Table 1. Summary of naturally occurring inversions detected in Drosophila nasuta Lamb.

Inversion Photographic Ref. Description Breakpoints Locality
[Note: for column 2 references, see References at end of this note.]

X-Chromosome:

X-1 [7] as X-A; [8] as X-A subterminal 2-4 Ind, Sey
X=-2 [7] as X-B; [8] as X-C subterminal, overlaps with X-1 4-6 Ind, Sey
X-3 [4] as X-C median 9-11 Ind

X-4 [8] as X-D submedian 17-19 Sey

X-5% Present study median 11-14 Ind

X-6 [8] as X-B subterminal 4-8 Sey

X-7 [8] as LX-A subterminal 4-9 SL

X-8 ___as HX-A subterminal 3-9 Mrt

IIL-Chromosome:

I1L-1 [7] as 2L-A; [8] as 2L-B  submedian 33-45 Ind, Sey
I1L-2* [4] as 2L-B median 34-49 Ind
IIL-3 as 2L-C subterminal, overlaps with 2L-4 31-39 Ind
IIL-4 as 2L-D subterminal, overlaps with 2L-3 34-43 Ind
1IL-5 [8] as 2L-A subterminal 30-34 Sey
1IL-6 [8] as 2L-C submedian 34-39 Sey, SL
ITL-7 as 2L-D median 38-43 Sey
I1IL-8 as 2L-E med*an 39-43 Sey, SL
IIL-9 as 2L-F submedian 39 Sey
T1IL-10 as 2L-G submedian 40-49 Sey
IIL-11* Present study Complex -- Ind

[ IR-Chromosome:

IIR-1 [8] as 2R-A; [4] as 2R-G  subterminal 82-77 Ind, Sey
I1IR-2% [8] as 2R-B submedian 74-71 Sey
IIR-3 as 2R-C submedian 74-68 Sey
1IR-4 [7] as 2R-A subterminal 82-74 Ind
IIR-5 as 2R-B subterminal 81-76 Ind
I1IR-6 as 2R-C subterminal 81-74 Ind
I1IR-7 as 2R-D submedian 75-61 Ind
1IR-8 [4] as 2R-E submedian, overlaps with 2R-7 73-59 Ind
T1IR-9 as 2R-F submedian, included within 2R-7 71-69 Ind
1IR-10* Present study subterminal 81-73 Ind
IIR-11% submedian, included within 2R-12 77-60 Ind
IIR-12* subterminal, included within 2R-11 77-70 Ind

(IIL-IIR)-1 [7] as (2L-2R)-A pericentric inversion between basal regions of 2L & 2R Ind
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Inversion Photographic Ref, Description Breakpoints Locality
TII-Chromosome:
ITI-1A [8] as 3A terminal 84-85 Sey, SL
III-1B as 3B subterminal 84-85 Sey
I11-2* [4] as 3V subterminal 85-87 Ind
I11-3 [8] as 3C submedian 86-89 Sey, SL
111-4 as 3D; [7] as 3B subterminal 89-94 Ind, Sey
111-5 [8] as 3E median 97-112 Sey
I11-6 as 3F; [7] as 3D submedian 97-106 Ind, Sey, SL
111-7 [8] as 3G submedian, included within II1I-6 97-99 Sey, SL
I11-8 as 3H median 104-106 Sey
111-9 [8] as 3I median 109-118 Sey
I1I-10 as 3J; [7] as 3P basal, overlaps with III-23 118-134 Eﬂ?’ ﬁfg,
» Ma
I11-11 [8] as 3K subterminal 126-130 Sey, Mad
I11-12 [7] as 3A subterminal 85-87 Ind
I1I-13 as 3C subterminal 91-96 Ind
I11-14* as 3E basal 112-132 Ind
I1I-15* as 3H basal, overlaps with III-14 & III-19 121-133 Ind
I1I-16 as 31 subterminal 132-135 Ind
111-17 as 3J basal overlaps with III-14 & III-17 128-136 Ind
I11-18 as 3G subterminal, tandem inversion with III-33 132-133 Ind
I11-19 as 3K basal, overlaps with III-15 127-134 Ind
I11-20 as 3L basal, overlaps with III-14 119-137 Ind
I1I-21 as 3M basal, overlaps with III-14 122-136 Ind
I1I1-22 as 3N basal, overlaps with III-10 122-134 Ind
I111-23 as 30 basal, overlaps with III-10 119-136 Ind
I11-24 [4] as 35 basal 127-131 Ind
ITI-25 as 3T basal 132-134 Ind
111-26 as 3U submedian, associated with III-13 90-91 Ind
I11-27 as 3W submedian, included within III-28 121-124 Ind
I11-28 as 3X basal 120-134 Ind
ITI-29 as 3Q submedian, included within overlapping 116-121 Ind
inversions II1I1-14 + III-15
I1I-30* as 3R submedian, included within overlapping 119-123 Ind
inversions III-14 + JII-15
111-31 [3] as 3Y submedian, overlaps with III1-32 112-127 Ind
I111-32 as 3Z submedian, overlaps with III-31 119-136 Ind
111-33 [7] as 3F basal, tandem inversion with III-18 126-132 Ind
I111-34* Present study submedian 97-110 Ind
I111-35* median 98-123 Ind
I111-36* basal 124-133 Ind
I11-37* basal, includes III-30 119-133 Ind
I11-38* basal 117-133 Ind
I11I-39* submedian 105-118 Ind
I111-40* submedian 114-122 Ind
I11-41* median 98-127 Ind
I11-42* submedian, tandem inversion with III-43 112-122 Ind
I111-43* submedian, tandem inversion with III-42 122-132 Ind
111-44 [4] as Fig. 5B basal, complex -- Ind
ITI-45 as Fig. 5C basal, complex -- Ind
ITI-46 as Fig. 5D basal, complex -- Ind
111-47 as Fig. 5E basal, complex -- Ind
111-48 as Fig. 5F basal, complex -- Ind
111-49*% Present study basal, complex - Ind
I11-50 [8] as M3-A subterminal 86-88 KY
I11-51 as M3-B submedian 94-96 KY
I11-52 as L3-A basal 129-131 SL

*Inversions encountered during present study. Ind=India; Sey=Seychelles; Mrt=Mauritius;
SL=Sri Lanka; KY=Kenya; Mad=Madagascar.
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Lamooza, S.B. and S.R. Ali. Nuclear Research
Center, Baghdad, Iraq. Enzyme variability in
natural populations of Drosophila melanogaster
in lraq.

Table 1. Est-6 allele frequencies in

Tuwaitha and Basrah populations of D.mela-
nogaster, where the results for the faster
(F) allele (out of two alleles) are shown.2

Year of F allele frequency * S.D.

collection Tuwaitha Basrah

1981 0.282+0.033 (0.34 +0,033*%**
(181) (200)

1982 0.3580.053 0.693+0,043***
( 81) (114)

1983 0.27120,.347  0.289+0.046%***
(164) (79)

3 figures in () show sample size.
*** H,S. difference from Tuwaitha data.

Table 2. PGM allele frequencies for
Tuwaitha population.?

Year of collection F allele frequency * S.D.

1981 0.968+0.019
(79
1982 0.849+0.039
(183)
1983 1.000
(164)

AFigures in () show sample size.

Two populations of D.melanogaster from Iraq were
analyzed to determine the maintenance of genetic
variation at Esterase-6 (Est-6 map position 36.8) and
Phosphoglucomutase (PGM map position 43.6), both
located on chromosome 3. This work is a
continuation of our previous investigation (Lamooza
et al. 1985). Flies were collected from the two
localities: Basrah (B) and Tuwaitha (T); the nature
of collections and collecting procedures were the
same as that described in our previous investigation.
Collections were continued over a period of 3 years
for about the same time each year. Electrophoretic
separations were performed as specified for each
reaction mixture for the two enzymes, where
phenotypes are similar to those which were observed
in our previous studies. Chi-square tests for
heterogeneity were performed to demonstrate the
variation between populations. Allozyme allele
frequency estimates are given in Table 1. The fast
allele in all collections ranged from 0.2771 to 0.693.
The allele frequencies were significantly different
between T & B populations among collections at PC
0.001. The slow allele in T population was the most
dominant allele through 1981-1983. Previous results
indicated that the fast allele acquired the most
adaptive value 0.72, 0.732 for 1979, 1980,
respectively, and this pattern of genetic variation
may be due to chance and/or to the result of external
causative forces. In B population the fast allele
frequency fluctuated and showed a dominant value
in 1982. The results show that configuration of
allelic frequencies at Est-6 locus was different
between the two localities during the vyears of
collection. Variation in allele frequencies could be

ascribed to the geographic and environmental variability (Rockwood-Sluss 1973; DE Albuguerque et al.
1981). On the other hand, Bryant (1974) considers that the genetic variation seems to be associated with

temporal variation in the environment.

As PGM locus the fast allele in T population shows the most dominant values as shown in Table 2,
confirming the previous results in 1979, 1980 (0.910, 0.912, respectively). The PGMT allele shows an
apparent increase and seems to become monomorphic in 1983 (frequency of fast allele: 1.000). Although
it is impossible to predict whether PGMS allele would be eventually eliminated, this requires further and
more extensive sampling of this population to have a clear picture of this situation.

Acknowledgements: We wish to thank Dr. Mohammed S.H. Ahmed for critical reading of the

manuscript.

References: Bryant, E.H. 1974, Am.Naturalist

108:1-19; Lamooza, S.B. et al, 1985, Biochem. Genet.

23(3/4):321-328; Poulik, M.D. 1957, Nature 180:1477-1479; Rockwood-Sluss, E.S. et al. 1973, Genetics 73:135-146.
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Lee, T.J. and J.H. Pak. Chung-ang University, Phylogenic relationships among five sibling species,
Seoul, Kprea. Biochemical phylogeny of the D.auraria, D.biauraria, D.triauraria, D.quadraria and
D.auraria complex. D.subauraria were investigated by SDS

polyacrylamide gel electrophoresis (SDS PAGE) and
two-dimensional electrophoresis (TDE).

Water soluble protein patterns of the five species were comared by SDS PAGE. Similarities among
D.auraria, D.triauraria and D.quadraria were found though there was a slight difference in density, while
the pattern of D.biauraria was similar to D.subauraria.

About 100 protein-spots were detected
in TDE slab gel. In the comparison between

Table 1. Estimates of gemetic_distance between gels, the genetic distance of five species were
D.auraria complex obtained by TDE. calculated according to Aquadro & Avises’

D.auraria D.biauraria D.triauraria D.quadraria (1981) equation. The genetic distance between
D.biauraria  0.204 D.biauraria and D.subauraria was 0.052, the
D.triauraria 0.130 0.124 lowest of all, and the next 0.070, between
D.quadraria  0.110 0.163 0.070 D.triauraria and D.quadraria. In contrast with
D.subauraria 0.213 0.052 0.090 0.170 these, the genetic distance between D.auraria

and D.subauraria was 0.213, the highest of all,
and the next 0.204, between D.auraria and
D.biauraria (Table 1).

In consequence, it could be found that D.biauraria was more closely related with D.subauraria, and
D.auraria was distantly related with D.subauraria. The direction of speciation in these sibling species
appeared to be made from D.quadraria to D.auraria and D.triauraria, and from D.triauraria to D.biauraria
and D.subauraria, respectively.

. References: Lee, T.J. 1981, Tech. & Sci. (Chung-ang Univ) 8:17-24; 1983, Thesis Collection, Chung-ang
Univ. 27:105-130; Ohnish, S., K.W. Kim & T.K. Watanabe 1983, Jpn. J. Genet. 58:141-151.

Liebrich, W. Institut fur Genetik, Universitat Pupal, larval or adult testes were isolated from seven
Dusseldorf, FR Germany. In vitro spermato- different species of Drosophila representing the four
genesis in Drosophila: A comparative study of species groups melanogaster, repleta, immigrans and
different species. virilis. To isolate single cysts the testes were

punctured with fine tungsten needles. Routinely

around 50 cysts would flow undamaged through the
punctured testis membrane. They were cultured as described elsewhere (Liebrich 19871), except that 1 mm
thick (rather than 2.2 mm) culture chambers were used.

In general, cysts were isolated from the testes of late pupae and newly emerged adults where a wide
range of stages in spermatogenesis is present. Exceptions were D.melanogaster where cysts isolated from
late larval or young pupal testes have already commenced to differentiate and are relatively easy to isolate
and D.bifurca where only cysts of adult tests could be successfully cultured.

The cysts of all six species (D.melanogaster, D.neohydei, D.bifurca, D.fulvimacula, D.virilis,
D.simulans) continue to differentiate in culture and pass through meiosis and early spermiogenesis. A
time-table of duration of phases of meiosis and spermiogenesis was constructed for five species. Although
in all 5 species investigated the differentiation processes and the duration of the different stages are
similar, there are particular species-specific differences in morphological details.

Especially in D.melanogaster during elongation phase a few spermatid nuclei can often be detected
in the "tail region" of the bundle (Fig. 1d, arrows). Since this phenomenon is also seen in freshly explanted
cysts, it cannot be caused by any culturing effect. The lagging behind of the nuclei may be a genuine
failure of the nuclei to migrate to the head, but could also be due to an improper orientation of the whole
spermatid.

In detail there are differences between the cysts of all investigated species of Drosophila such as
the morphology of the Y-chromosomal loops appearing in prophase | (Hess 1967), the number of germ cells
per cyst (Hanna et al. 1982; Liebrich et al. 1982) or the number of Nebenkern derivatives (Hess & Meyer
1968). On the other hand, differentiating cysts of species of the same group or subgroup (according to
Patterson & Stone 1952) may have the same morphological appearance during meiosis and spermiogenesis
in vitro: cysts isolated from D.melanogaster and D.simulans (melanogaster group) are of very similar
appearance. It is nearly impossible to discriminate between cysts of D.hydei, D.neohydei, and D.eohydei
(repleta group, hydei subgroup). Surprisingly, males of D.virilis, though this species belongs to a different
group, have cysts with a morphology similar to cysts of D.hydei. D.bifurca and D.fulvimacula, on the other
hand, are an exception in that they belong to the same subgroup (melanopalpa of repleta group), but their
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‘Figure la-d. Single
isolated cyst of differ-
ent species of Drosophi-
la differentiating, in
vitro.

1d. D.melanogaster.
Spermatid bundle elonga-
tion. Spermatid nuclei
(n) aggregate at the
head end, a few at the
"wrong" tail end of
the bundle (Aarrows).
DIC, x480.

la. D.fulvimacula.
Meiosis I. Arrow indi-
cates chromosomes that
can be seen between the
mitochondria of a sper-
matocyte. Phaco, x770.
lc. D.bifurca. Meiosis
I (m: mitochondria of
a spermatocyte). DIC,
x480.

1b. D.immigrans. In-
terphase between meiosis
I and II (m: aggregated
mitochondria of a sper-
matocyte). Phaco x480.

Figure la 1\

\l(Fi gure lc Figure 1d \L
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4 Figure 1b

cysts can be readily distinguished. Cysts of D.fulvimacula
have a very characteristic, long pear-shaped nucleus (Hess
1967) and are unique in that it is possible to observe
chromosome movement during meiosis (Fig. 71a). D.bifurca
is unique in having cysts with very short germ cell
mitochondria. During meiosis they are arranged in the
equatorial plate, while in the cysts of all species they extend
from one pole of the spindle to the other (cf. Fig. 1c with
lal.

In cysts of D.immigrans (subgroup melanogaster) the germ cell mitochondria aggregate by the end of

the first meiotic division (Fig. Tb).

During the second meiotic division they remain more or less

aggregated. Thus, it is difficult to discriminate between metaphase | and the phase of Nebenkern

formation at the end of meiosis Il.

In cysts of D.melanogaster during prophase | the Y-chromosomal loops first disintegrate into granular
material after which the spindle apparatus is formed. In cysts of D.hydei the reverse occurs. Spermatids
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Table 1. Time of duration of the single phases of meiosis of D.melanogaster and D.simulans possess

and spermiogenesis of 5 Drosophila species at (22-23)°C. ; L S
Time in hours, + = not exactly determined: 1in all cases only a fmlljnztzer?uilfeotjs like quy, Wh.lle n
more than 7 hr. cysts of D.hydei this body persists until the

late elongation phase. In D.melanogaster

puse e e Db bt G

metaphase 1 to The results show that the general
telophase 1 0.7-1.5 2 1.5-2 2 2-2.5 course of meiosis and spermiogenesis is the
T T T same in all Drosophila species investigated
interphase __ __ 0.8:1  _0.38 Ll LA so far. Howeverf) the Fe)zvents withir:g the
meiosis 11 0.7-2 2 1-1.5 2.5 1.5 single phases are not strictly determined.
Nebemkerm ___TTTTTTmmTmTTmTTTTTTTTTYR It seems unimportant, e.g., whether there
Formation 0.8-2 -3 1.7 1 1-1.5 exist one or two Nebenkern derivatives and
""""""""""""""""""""""""""""""""""""" 16 or 21 spermatogonia. The spindle
onion phase ___ 6.5-7 8 _____ . oo o apparatus may appear earlier or later in
Spermatid prophase |, or the germ cell mitochondria
elongation and 2-3 5 5 4 5 aggregate during meiosis or after meiosis.

nuclear movement

For the correct course of spermatogenesis,
it is only important that these events take
place. The findings may serve as an
additional example that general norms exist for distinct differentiation processes. The way, however, to
reach this norm is not determined exactly.

Acknowledgement. The author wishes to thank Mrs. Ursula Glos-Mettbach for her helpful technical
assistance. The work was supported by the Deutsche Forschungsgemeinschaft.
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Loukas, M. and Y. Vergini. Agricultural A new highly polymorphic locus coding for the
College of Athens, Greece. Mannose-phosphate enzyme mannose-phosphate isomerase was electro-
isomerase: A new highly polymorphic locus in phoretically detected in aduits of Drosophila subob-
D.subobscura; location and mapping data; genetic scura. Electrode buffer: 0.25 M TRIS-HCI, pH 8.5.
differentiation of MPI-locus in Drosophila species Gel buffer: 1 part of electrode buffer + 4 parts of
of the obscura group. distilled water. Electrophoresis: Horizontal starch

gels were run for 3.5 hr at 200 mAs. Staining: It was

performed in agar overlay consisting of 0.7 M TRIS-
HCi, pH 8.5 and containing 10 mg NADP, 20 mg MgCly, 10 mg mannose-6-phosphate, 40 units
glucose-6-phosphate dehydrogenase, 30 units phosphoexose isomerase, 2 mg Nitro Blue Tetrazolium and
1 mg Phenazine Methosulfate.

To localize MP| we used the net strain (net: a recessive mutant located on chromosome U), the ch
cu strain (cherry eyes and curled wings: both recessive mutants located on chromosome O), the p pl strain
(poppy eyes and plexus wings: both recessive mutants located on chromosome E), the enzyme locus PGM
(phosphoglucomutase located on chromosome J), and finally the enzyme locus XDH (xanthine dehydrogenase
located on chromosome O). The following crosses demonstrated that MPI is located on chromosome O.

For chromosome U: Males of the net strain, homozy‘Fous for the allele MP11.00 were crossed with
females of a wild type strain homozygous for the allele MPI .07 1 males were then crossed with females
of the net strain. Half of the wild and half of the net progeny of this backcross were heterozygous
(MP11:07/MP11.00), Those of the other half of both phenotypes were homozygous (MP11.00/Mmp1.00),

For chromosome J: Males of a strain homozygous for allele PGM 100 and for allele MP11:07 were
crossed with females homozygous for the alleles PGM1.10 and mp11.00, F4 males were then backcrossed
with one of the parents. Half of the homozygous and half of the heterozygous for the PGM locus progeny
were homozygous for the MPI locus. Those of the other half of both electrophoretic phenotypes for the
PGM locus were heterozygous for MPI,

For chromosomes E and O: Males of the ch cu strain, homozygous for allele MPI1-11, were crossed
with females of the p pl strain, homozygous for the allele MP11.07_"Some of the F1 males were crossed
with females of the p pl strain and some others with females of the ch cu strain. Half of the wild and half
of the p pl progeny of the first backcross were heterozygous (MPI1T-1T/MP17.07) while those of the other
half of both phenotypes were homozygous (MP11.07/MP11.07), Al the wild type progeny of the second
backcross were heterozygous MP11-TI/MP11.07)  and all the ch cu homozygous (MP11-T/MP1 117,
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Table 1.
Cross- Sample Recombination Map

Genotype of female parent Markers overs size value distance
1. 0344, cu, MPIL-11, cp cu-MPI 102 276 0.370%0.029 0.461
0344, + MPI1-00, + MPI-ch 3 276 0.011+0.006 0.011
2. 0344, cu, XpH1-00, Mprl.11 e cu-xDH 53 185 0.286%0.033 0.327
0344 +, XDHO:94, wpr1.00, 4 XDH-MP1 20 185 0.108+0.023 0.112
MPI-ch 5 185 0.027%0.012 0.027

Therefore, the enzyme locus MPI is located on chromosome O.

In order to construct a genetic map of the region of chromosome O in which the MPl is located, we
analyzed the progeny of two relative crosses: For each cross we give all the data pertaining to the
estimation of the recombination distances (shown in Table 1.

The male parent of each cross was cytologically and genically homozygous. The map distance was
corrected for multiple crossovers using the formula proposed by Haldane (1919): x=0.7y-0.15logg(1-2y),
where v is the percentage of crossovers. Pooling the data of crasses 1and 2 (that gave homogenous results)
and taking into account map distances from previous reports (Loukas et al. 1979; Zouros & Krimbas 1973),
we have for the chromosome O of D.subobscura:

97.2
centr. 52.6 86.0 | 98.9
] | ] |
T 1 I [
cu XDH ch
MPI

In order to study the genetic differentiation of MPI-locus in Drosophila species of the obscura group,
we used eight different isofemale strains for D.subobscura; one for D.madeirensis; one for D.guanche;
eleven for D.obscura; three for D.tristis; seven for D.ambigua; two for D.subsilvestris; three for
D.bifasciata; one for D.pseudoobscura and one for D.helvetica. MPI classified the ten species into six
different electrophoretic phenotypes. D.madeirensis, D.obscura and D.subsilvestris displayed the allele
1.00. Four strains of D.subobscura were homozygous for allele 1.00, two for allele 1.07 and two for allele
1.11. D.guanche and D.tristis displayed the allele 1.03. Four strains of D.ambigua were homozygous for
allele 1.03 and three for allele 0.98. Finally, D.bifasciata, D.pseudoobscura and D.helvetica displayed the
alleles 1.09, 1.11 and 1.16, respectively.

References: Haldane, J.B.S. 1919, J. Genet. 9:299-309; Loukas, M., C.B. Krimgas, P. Mavragani-Tsipidou & C.D.
Kastritsis 1979, J. Heredity 70:17-26; Zouros, E. & C.B, Krimbas 1973, Genetics 73:650-674.

Lovering, R. Sheffield University, Sheffield, In the polytene chromosome 3R of D.melanogaster
England. Morphology of the proximal region the region proximal to 81F was described by Bridges
of 3R in salivary gland polytene nuclei of (1935-1940) and by Lefevre (1976) as heterochroma-
D.melanogaster. tic. Heterochromatin is characteristically unbanded

and granular in appearance, but the Bridges’s maps,

and electronmicrographs by Saura (pers. comm. 1979),
suggest that some heterochromatic bands can be identified. In Lefevre's photographic representation of
chromosome 3R the most proximal band illustrated is the doublet 81F1-2. However, Lefevre also suggests
that heterochromatic material is present between 81F and 80F.

Electron micrographs produced by Saura suggest that bands proximal to 81F do exist, and these they
have labelled 80B-F. Nevertheless, the bands are heterochromatic, maintaining some of the granular
appearance characteristic of this region. The morphology of 81F in the electron micrographs suggests that
it may contain heterochromatin, as the bands are more dense than euchromatic bands and, like the
chromocentre, it is strongly fluorescent when stained with quinacrine; this suggests that it contains a high
frequency of A-T base pairs (Barr & Ellison 1972). This region cannot, therefore, be considered as strictly
euchromatic.

| have been investigating the DNA content of the proximal region of 3R by Feulgen staining of
salivary gland nuclei, and have observed that the morphology of the region proximal to 81F varies from cell
to cell. Four different morphological categories can be detected (see Fig. 1).

(@) The doublet in 81F is closely associated with the heterochromatic chromocentre; it is not
possible to define the proximal boundary of the band.
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Figure 1. The proximal region of 3R; (e) Bridges's map 1941; the
"' L4 P > arrow indicates an extra band proximal to 81F1-2, The bar

corresponds to 5u.

Table 1. The effect of larval incubation temperature on the

¥ 4 morphology of the region proximal to 81F.
temp. Morphology of the proximal region of 3R  total No.
a a b c d nuclei slides
. 15°C 23 12 11 4 50 5
25°C 10 6 18 16 50 5
* Total 33 18 29 20 100 10

X2 = 16.01; D.0.F. = 3; p < 0.01.

(b) An interband is visible between the doublet and the
heterochromatin; the proximal boundary of the band can be
b defined.
(c) 81F1-2 is attached to the chromocentre by a thin
thread-like structure, as seen in Lefevre’s photographs (1976).
The doublet itself is not usually distorted by this condition.

v (d) One or two bands are visible proximal to 81F1-2 and

o distinct from the heterochromatin. It is also possible that these
_ bands are 81F4-5 and that 81F1-2 is very closely associated
) @t with the chromocentre.

2 The morphology of the proximal region of 3R was studied
in larvae reared at different incubation temperatures. The
distribution of nuclei among the morphological classes was
significantly affected by the temperature at which the larvae
were reared (p<0.071, see Table 1). In larvae reared at 15°C the
double band 81F1-2 was closely associated with the
chromocenter (type a) in almost half of the nuclei, whereas only
a fifth of the nuclei from 25°C-reared larvae fell into this
class. In addition at 25°C four times more class d nuclei were
observed, with bands proximal to 81F, than at 15°C.

. "i'n '. Using the light microscope it is not possible to determine
: :_'v\;’ o8 Iy i ! whether the extra bands observed proximal to 871F originate
l ._;LL i b "‘ from 81F or from the chromocentre. As the larval incubation
e : RN ¥ temperature has a significant effect on the morphology of this
' region, it seems unlikely that the presence or absence of bands
IARAA TATA AL Ciftimat i |ta A Al AL 1 proximal to 81F is an artifact. .
! ol 6 e6l4| 5 8l 8 The heterochromatic chromocentre usually replicates
: F FlAalBlcl D E twice, without cell division (Rudkin 1969), whereas the
i . C e
e euchromatin may initiate between 8 and 711 S-phases. In
80| 81i82 b i chromosome 3R the bands 81F1-2 are in, or very close to, a

region where the transition from euchromatin to

heterochromatin occurs. At the junction between the two
different types of chromatin, a large number of replication forks are thought to be present (Laird 1973)
because of the substantial change in polyteny.

Studies on the Feulgen-DNA content of the polytene nuclei (Hartmann-Goldstein & Goldstein 1979,
and unpubl.) have shown that an increase in larval incubation temperature causes a decrease in polyteny.
In larvae reared at 15°C the euchromatin is usually at a higher polytene level than in 25°C reared larvae.
Thus the effect of temperature observed on the morphology of 3R may be due to the effect of temperature
on the polytene levels in the nucleus. If the increase in the DNA content occurred only in the euchromatin,
and not the heterochromatin, then at the proximal regions of the chromosomes there would be an increase
in the number of replication forks. The alignment of chromomeres might be disrupted in a region where
many replication forks occur, so causing the banding pattern to be disorganised; these bands might then
appear granular.

in nuclei of 25°C-reared larvae, bands are observed proximal to 81F more frequently than in 15°C
larvae. An increase in euchromatin polyteny, due to a decrease in the larval incubation temperature, could
cause the loss of banding pattern proximal to 81F by increasing the stress imposed on the structure by the
large numbers of replication forks. Alternatively, the structural proteins themselves might be affected
by the temperature.
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Loverre, A.] D.A. Hickey* & G. Carmody.§ The Segregation Distorter phenomenon in Drosophila
Universita di Roma, Italy; *University of Ottawa, melanogaster is characterized by the preferential
Canada; 8Carleton University, Ottawa, Canada. recovery of Distorter (SD) second chromosomes in
[TPresent address: Biology Dept., University of the progeny of heterozygous males (Sandler,
Ottawa, Ont. KIN 6N5 Canadal A test of the Hiraizumi & Sandler 1959; see also Hartl & Hiraizumi
hypothesis that the Segregation Distortion 1976; Sandler & Golic 1985, for reviews).

phenomenon in Drosophila is due to recurrent The Distortion system consists essentially of
active genetic transposition. two interacting sites, Sd and Rsp, which are closely

linked and located near the centromere of chromo-
some Il. Alleles at the Responder locus may be
Responder-sensitive (Rsp3) or Responder-insensitive (Rsp!); SD chromosomes normally carry the Rsp! allele
at their responder site. Distortion occurs when an SD chromosome is made heterozygous with a
chromosome of the genotype Sdt RspS. Gametes carrying the RspS allele from an Sd/Sd* male are rendered
dysfunctional. A molecular model to explain the interaction between the Sd and Rsp loci was proposed by
Hart! (1973) and some modifications have been suggested by Ganetsky (1977), Brittnacher & Ganetsky
(1983) and Hiraizumi, Martin & Eckstrand (1980).
A new model of Segregation Distortion in Drosophila has been proposed (Hickey, Loverre & Carmody
1986) and experimental results are presented here as a test of the proposed model. According to the model,
the Segregation Distorter (Sd) locus is the residence site of a transposabie element, while the responder
(Rsp) locus is a target site for insertion of copies of this element. Insertion of the transposon causes
disruption of the sensitive chromosomes which, in turn, leads to the dysfunction of non-SD-bearing sperm.
The experimental work is aimed at finding evidence of chromosomal contamination by the Sd element of
non-Sd chromosomes which had been combined with SD chromosomes in heterozygotes. The non-SD
chromosomes were then tested for the acquired ability to induce distortion, a phenotype which would
indicate the presence of an acquired Sd element.
The one major complication in this test is the following.
According to the model, the non-SD homologue is normally

Q
£ ~ contaminated at the Rsp site and this event leads to sperm
8 3] dysfunction. Therefore we can only hope to pick up transposition
Q o events at secondary sites. Secondly, because we use SD-activity
g » as a measure of chromosome contamination, any transposition
= 'QU, events which involved rearrangement of transposon sequences or
5 x insertion in chromosomal regions which did not allow further
~ o high-frequency transposition, would not be detected. Moreover, Sd
Q9 = elements on naturally-occurring SD chromosomes are surrounded
q"; o+ o by a co-adapted series of elements that allow a high degree of
= 3 distortion against sensitive chromosomes. Thus, although a positive
o+ =) result would strongly support the genetic transposition model, a
» > negative result would not rule it out.
\ x Most experiments followed the scheme outlined in Figure 1.
b4 ® SD chromosomes were made heterozygous with non-SD “target"
qh, 3 chromosomes. These non-SD chromosomes, which had been exposed
“ (3] to SD activity, were then made heterozygous with other non-SD
- 2 " chromosomes ("tester" chromosomes) and the heterozygous males
8, ~ mated to appropriately marked females to calculate a k-value, i.e.,
5 the ratio of target chromosome-bearing progeny to total progeny.
= ° The SD chromosomes used in this study were SD-5, SD-72 and
~ o SD-Madison. All three chromosomes display high levels of distortion
8 Fg (k>0.98) when heterozygous with sensitive chromosomes.
% % Figure 1. Scheme of crosses to recover SD+ chromosomes after exposure to

SD, and for testing them for distorting abiTity.
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Table 1. Distribution of k-values for potentially contaminated and control Single crosses (1 male X
chromosomes. Each cross in this case was between one bw/1t bw male and 2 females) were carried out for

two 1t bw/1t bw females. ‘ measuring K values.
no. males Total Males with

All stocks and crosses were
T T tested rogeny kist.dev. k>0.70 . .
SD/Target arget/Tester este progeny maintained at 25+1°C.

SD-5/bw bw/1t bw 8 629 0.65%0.10 3 For a full description of
SD-72/bw bw/1t bw 9 877 0.59x0.12 2 the chromosomes and markers
Control (bw/bw) bw/1t bw 14 948 0.58:0.08 1 used, see Lindsley & Grell (1968).

I. Testing for chromosomal

Table 2. Average k-values for insensitive target chromosomes when contamination in rare escaper
tested in heterozygosis with sensitive tester chromosomes. For males. The first set of experi-
estimating k values, males heterozygous for cn bw were crossed with ments tested for contamination
cn bw/cn bw females, while males heterozygous for 1t bw were of Sd* Rsps chromosomes in SD/

i bw /1t bw females. r
crossed with 1t b /Tt bu females SD* males showing a k value grea-

Average No. Chro- Total Males _
Target/Tester  k-value Range  mosomes progeny with ter thgn 0.9. The bw chromo
Combination tst.dev. (min-max) tested scored k>0.65 some, isolated from a bw st labor-

atory stock, allows a high degree

pr cn/cn bw 0.49:0.06 0.36-0.63 37 2558 0 , , ] r
DF(2R)14C/1t bw 0.50£0.05 0.37-0.61 20 1372 0 ?L)Odé%gort/l\or;dby ISeDs 3f C:;IeSD 7%
DF(2R)2J/ 1t bw 0.53:0.07 0.38-0.76 40 2543 3 . . S'D-5§bw m(i—o 9%) andgeSnI(D)—
R(Cy)-40/cn bw  0.52%0.07 0.37-0.75 122 7833 4 ypes =4,

Control* 72/bw (k=0.93) were crossed to
[R(Cy-40/cn bw] 0.49:0.08 0.33-0.63 19 1752 0 It bw homozygous tester females.

t7cal to i dina R(Cy)-a0/an B The use of older males results
*The “"control" genotype is identical to the preceding y)-40/cn bw . .

combination. In the case of the control experiments, however, the in an increased recovery of bw
R(Cy)-40 chromosome was not heterozggous with an SD chromosome in chromosomes. From among the

the previous generation (see Fig. 1 progeny, bw/It bw males were

recovered and examined. In this
case the bw chromosome represents the target chromosome and the It bw is a more sensitive tester
chromosome. The results are presented in Table 1. The prediction of the model is that contaminated
target chromosomes might distort ratios in their own favor when heterozygous with the very sensitive It
bw chromosome. As can be seen from Table 1, some bw chromosomes do indeed show evidence of an ability
to distort against It bw (k>0.7) and this is reflected in the average k value of 0.6 which is slightly higher
than the average for the control cross (k=0.58). The control in this case is an identical cross using bw
chromosomes which had not been previously exposed to an SD chromosome. At first glance, the results
indicate that some but not all of the bw chromosomes show some evidence in favor of contamination by
Sd and that the distorting ability of these chromosomes is low relative to that of the original SD-5 or
SD-72. The potentially contaminated chromosomes were retested for the heritability of this effect in
subsequent generations. Three bw chromosomes showing high k-values (k>0.7) and one with a low k-value
(k<0.45) were tested in subsequent generations. There was a significant heritability of low and high
k-values among the F1 progeny but the difference between the high and low lines tended to disappear in
subsequent generations. The results indicate that the abnormal k-values, although heritable are not stably
inherited.

A parallel set of experiments which tested the ability of target cn bw chromosomes, descended from
SD-72/cn bw aged males, to induce self-distortion when heterozygous with the pr cn insensitive
chromosome resulted in k-values that were close to 0.5 (data not shown). Contaminated chromosomes
would show suicide behaviour when heterozygous with the insensitive pr cn tester chromosome. This result
might reflect a lack of chromosomal contamination or it might be due to the presence of suppressors of
SD on the pr cn tester chromosome.

Il. Testing for chromosomal contamination in females. There is the formal possibility that the Sd-Rsp
interaction occurs in heterozygous females as well as in heterozygous males, but that there is no detectable
phenotypic effect in the case of females. If this were the case, the chromosomes which were heritably
changed in the heterozygous females might show the phenotypic effects of this change in the male
offspring of these females. From SD-72/cn bw females, cn bw (Rsp sensitive) chromosomes were recovered
and tested for the ability to induce self-distortion when heterozygous, in progeny males, with an Sd+
insensitive chromosome (pr cn or Df(2R)14C). Among a total of 36 chromosomes examined, no unusually
low k-values were observed (data not shown). The lack of self-distortion in this case is best explained by
the assumption that the lack of observed phenotypic effect in female gametes does reflect the absence
of Sd activity in heterozygous females.

lll. Testing for chromosomal contamination using insensitive target chromosomes. Sd+ second
chromosomes insensitive to SD were tested for the acquired ability to distort a sensitive homolog in males
after having been in heterozygosis with an SD chromosome. Our prediction was that if transposition of
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Sd occurred in the heterozygous parental males, this could be expressed phenotypically as a distorting
ability of the contaminated chromosome in the offspring males. The use of insensitive target chromosomes
has two advantages. First, since the Rsp site is "blocked" all of the non-SD chromosomes can be recovered,
Secondly, if these chromosomes acquire an Sd element at another site, they will have the genotype Sd Rsp!
and so can be used directly to test for distortion against sensitive tester chromosomes.

The insensitive target chromosomes used were pr cn, a laboratory insensitive chromosome, and two
deficiencies for the heterochromatic 2R centric region where Rsp has been localized. In addition, the
R(Cy)-40 chromosome was used because it carries a Rsp! allele which originated from an SD chromosome,
and it also includes E(SD) and M(SD), two major enhancers of SD activity. The results are summarized
in Table 2. Of the 37 pr cn chromosomes tested, after having been in heterozygosis with SD-5, none showed
k-values greater than 0.65. GCenerally, the values were normally distributed about a mean value of 0.49.
Those chromosomes which gave the most extreme values (highest or lowest) were re-tested in the following
generation; there was no evidence for heritability of the more extreme values. These negative results
could again be explained by postulating the presence of suppressors of SD on the pr cn chromosome. The
problem of possible suppressors on the target chromosome can be circumvented by using the deficiencies
of the Rsp region, Df(2R)14C, bw and Df(2R)2J, bw. The two deficiencies used have been shown to induce
a significant degree of suicide behaviour in Sd RspS chromosomes (Ganetsky 1977; Sharp et al. 1985).
Target Df(2R) chromosomes were recovered from Df(2R)/SD-5 heterozygotes and tested for their ability
to distort the sensitive It bw tester chromosome. Again, there is no evidence that the majority of these
chromosomes acquired a distorting ability subsequent to the exposure to SD chromosomes. There were
however three chromosomes among the sixty tested which gave k-values greater than 0.65. When these
three chromosomes, which gave an average k-value of 0.72 were re-tested in the following generation the
average k-value for eight progeny lines was 0.57 and the range was from 0.50 to 0.67. This shows that
there is some degree of heritability of these elevated k-values. The final test for chromosomal
contamination in heterozygous males was performed using the R(Cy)-40 chromosome (Hartl 1980). This
is an Sd+ chromosome that through recombination has acquired the centromeric region and right arm from
the SD-36 chromosome. The presence of E(SD) and M(SD) on this chromosome should enhance their
distorting ability if they acquire an Sd element from the SD chromosome. The mean k-value, after
exposure to SD-5 and SD-MAD, of the 122 chromosomes tested, 0.52+0.57 was not significantly higher than
the controls. Among this set, however, were several chromosomes with k-values greater than 0.65. The
maximum k-value in the control is 0.63 whereas three experimental chromosomes showed values greater
than 0.65. The chromosome which showed the highest k-value (0.75) was tested again in nine heterozygous
F1 offspring males; there was a large variation in k-values among these progeny (range: 0.32-0.71) and
one of the nine had a k-value that was again greater than 0.7. One possible explanation for this proportion
of partially heritable high k-values would be the presence of an acquired but unstable Sd element. Because
of the possibility that E(SD) might show some residual SD (or meiotic drive) activity (Sharp et al. 1985),
we compared our results to a control carrying an identical R(Cy)-40 E(SD) chromosome, which had not
been exposed to SD activity in the previous generation.

Our proposal for an underlying mechanism for segregation distortion suggests that the Sd element
was originally inserted into SD chromosomes by a genetic transposition event in the past, and, moreover,
that the distortion we observe is caused by high-frequency site-specific transposition of copies of this
element into sensitive homologous chromosomes. '

In our experiments, a few combinations gave evidence of having acquired distorting ability. In no
case did we succeed in isolating a line which repeatedly, over many generations, gave high levels of
distortion. These results indicate to us that the chromosome contamination effect we were looking for
may occur, but at low frequency and that the altered chromosomes are genetically unstable.

The major difficulty in demonstrating chromosomal contamination by copies of an Sd element is
analogous to the problem of isolating dominant lethal mutations. That is, the event of interest may take
place at detectable frequencies but one cannot recover the mutant products. In the case of the SD system,
if normal transposition is into the Rsp site, we can only hope, in these experiments, to recover secondary
transpositions into other chromosomal sites. Although the model predicts very high levels of transposition
and insertion into the RspS site, we have no way of predicting the rate of insertion at other sites. Secondly,
because of the nature of our biological assay for the presence of Sd, many possible insertions would go
undetected. Sd insertions which did not subsequently lead to high levels of transposition into the Rsp site
of the tester chromosome would go undetected. In addition, it is not unreasonable to suspect that the
levels of SD activity may be subject to position effects. Given these considerations, the results we
obtained here are encouraging.



June 1986 Research Notes . - DIS 63 - 89

Acknowledgements: We are grateful to Drs. D. Hartl, A. Hilliker and R. Temin and to the
Mid-American Drosophila Stock Center for providing Drosophila strains. This work was supported by
NSERC Canada and by the Ministero-della Pubblica Istruzione Italiano.. The experimental work was carried
out at Carleton University while the senior author was on a leave of absence from the Dipartimento di
Genetica e Biologia Molecolare, Universita di Roma.

References: Brittnacher, J.G. & B.Ganetzky 1983, Genetics 103:659-673; 1984, Genetics 107:423-434;
Ganetzky, B. 1977, Genetics 86:321-355; Hartl, D.L. 1973, Genetics 73:613-629; 1980, Genetics 96:685-696;
Hartl, D.L. & Y. Hiraizumi 1976, in: Genetics and Biology of Drosophila (NoviTski & Ashburner, eds.), v. 1b,
Academic Pr NY; Hickey, D.A. 1982, Genetics 101:519-531; Hickey, D.A., A. Loverre & G. Carmody 1986, Genetics,
submitted; Hiraizumi, Y., D.W. Martin & I.A. Eckstrand 1980, Genetics 95:693-706; Lindsley, D.L. & E.H. Grell 1968, .
in: Genetic variation in Drosophila melanogaster, Carnegie Inst. Wash. Publ. 627; Sandler, L. & K, Golic 1985,
Trends Genet. 1:181-185; Sandler, L., Y. Hiraizumi & 1. Sand]er 1959, Genetics 44: 232-250; Sharp, C.B., A.J.
Hilliker & D.G. Holm 1985, Genetics 110:671-688. :

Maiti, A.K. and A.K. Ghosh. University of Hybrid dysgenesis is a syndrome of correlated gehefic

Calcutta, India. Hybrid dysgenesrs in \ traits that s spontaneously induced in hybrids
Drosophila ananassae. _ between certain mutually interacting strains, usually

in one direction only (Kidwell 1979). Dysgenic traits

are: mutation, chromosomal aberration, distorted

segregation, sterility, etc. Using sterility as an indicator of hybrid dysgenesis, we have tested some long:

established laboratory strains and some newly caught wild type strains of D.ananassae to see whether or

not similar type of dysgenesis occurs in the hybrids of these strains like that of D.melanogaster.. Twelve

newly collected strains (from different reglons of India) were tested within which two strains behaved like
inducer or P-strain.

Strain Belur and Garia (West

Table 1. Hybrid sferﬂity test. Bengal) were used as P-strain and

. Total § Total no. Total no. % of  Complete % complete 008,.5 .and_ acal stocks are
Fi-Hybrid  tested” of eqgs  of adults hatching sterile  sterile maintained in our laboratory, used
gg?ﬁrg Xd 65 2462 1209 49,11% 13. 20% ztsodI(cs)ng eStabIIShed Iaborator-y
0085 o X When the females of acal
Belur § %4 3124 2334 74.71% 1 1.8% - or 0085 were crossed with Garia
acal 9 x : ' or Belur male, then some- F1q
Garia o 55 1862 862 46.28% 1 20% females showed reduced - or
acal 4 x : ' absence of fertility. But in the
Garia ¢ 4z 1435 1176 81.8% 0 0% hybrid females of the reciprocal
; cross, no such trait was found (see

Table 1. .

On examining the gonads of the complete sterile female were observed that they were of dysgenic
form. If such dysgenesis 'is due to the presence of some P-element like factors, like that of
D.melanogaster, then it can be concluded that D.ananassae must conserve the P-element in its genome in
the course of evolution.

Reference: Kidwell 1979, Genet. Res. Camb. 33:205-217.

Manousis, T.H. and C.D. Kastritsis. University . In the course of an investigation dealing with gene
of Thessaloniki, Greece. Electrophoretic activities in Drosophila auraria, we have ‘included
analysis-of polypeptide and mucopoly- the study of the polypeptides, and PAS-positive
saccharide content of several tissues and - polypeptides of several:late 3rd instar and prepupal
organs of Drosophila auraria larvae. : tissues and organs. The study was carried out by SDS

polyacrylamide gel electrophoresis followed by PAS

and C.B. staining. PAS-positive polypeptides are
tissue specific and are different from those of the salivary glands of the same animal at the developmental
stages studied (Manousis & Kastritsis, submitted). Some quantitative and qualitative changes of the
polypeptide content can be observed during stages expected to coincide with a high titre of ecdysterone
m the hemolymph. Hemolymph contains a group of polypeptides (Fig. 1, Ha) present in the fat tissue (Fig.

, FBa) which in the case of other diptera produces the dominant polypeptides of the hemolymph.
Acknowledgements: This work was supported by a grant from Volkswagenwerk Stiftung to C.D.K.
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Manousis & Kastritsis:

Flgure la

Figure 1b

Figure 1. Electrophoretic profiles
of polypeptides of tissues and
organs of 20 individuals per sample,
after PAS-staining followed by C.B.
staining. .The arrows indicate the
position of the PAS-positive poly-
peptides which in the case of the
guts are shown, as an example, on
the PAS stained gel (Gb). The num-
bers indicate the developmental
stages as defined by Scouras &
Kastritsis, L. whole larva, F. food
extract, H. Hemolymph, FB. Fat Body,
BM. Body Wall, B. Brains, MI. Mal-
pigian Tubules, Ga. Guts after C.B.
staining, Gb. Guts-after PAS-stain-
ing of the same gel.

1:111-174; Manousis, T.H. & C.D. Kastritsis, submitted;
Tissieres, A. et al. 1974, J. Mol. Biol.
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from Phuket, Thailand. 8th Report.
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Table.
Inver- Chromo- Simple Complex Het. Freq.
sion some %

A5 IT L X 48

C5 IT R~ X 64

c1 I X 48

F3 114 X 12

P5 111 X 4

W2 I11 X 10

X2 111 CX 4

Mather, W.B. and R. Casu. University of
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Manousis & Kastritsis:

- 1“ Figure 1c

In January 1984  twenty-five isolines  of
D.s.albostrigata and two isolines and two isolines of
D.albomicans were established from Phuket,
Thailand. The inversions from the region were last
reported on from a collection made  in July 1984
(Mather & Pope, DIS 60:143).

(@) D.s.albostrigata. Six simple and one
complex inversion were detected (Table). All
inversions had previously been detected from
Southeast Asia but X2 was new to Phuket. The
heterozygosity frequency of all inversions detected
is given in the Table.

(b) D.albomicans. Five simple inversions, E’
on chromosome |l L and B6, C1, L3 on chromosome
Il were detected. All had previously been recorded
from Phuket. '

The material was collected and the isolines established by W.B.M. The laboratory work was carried
out by R.C.

Queensland, St. Lucia, Australia. Inversions

from Phuket, Thailand. 9th Report.

In July 1984 twenty-seven isolines of D.s.albostrigata,
eight isolines of D.albomicans and one isoline of
D.kohkoa were established from Phuket, Thailand.
The inversions from this region were last reported
on from a collection made in January 1984 (Mather
& Casu, DIS this issue).

(a) D.s.albostrigata. Five simple and two complex inversions were detected (Table 1).

Six of the seven inversions had previously been detected from Phuket. A photograph of a new
inversion (D7) is presented with breakpoints 26.7-38.0 assigned in relation to the standard photographic map
(Thongmeearkom 1977, DIS 52:154). _
The heterozygosity frequency of all inversions detected is given in Table 1.
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Table 1.
Inver- Chromo- Simple Complex Het. Freq.
sion some %
A5 I1 L X 66.7
D5 I1 L X 3.7
Cc5 IT R X 66.7 .
c1 - III X 51.5
F3 II1 X 3.7
W2 Il X 63.0
D7 111 X 3.7
Table 2.
Inver- Chromo- Simple Complex
sion some .
E! I1 L X Figure. - The free end of the chromosome is to the right.
Cl III X
E3 111 X (b} D.albomicans. Four simple and two complex inversions
E6 111 X were detected (Table 2). All had been detected from southeast
L3 111 X ' asia but F3 was new to Phuket.
T4 111 D.kohkoa. The one isoline analyzed proved to be

inversion free.

The material was collected and the isolines established by W.B.M. The laboratory Work was carried

out by R.C,

Mather, W.B. and R. Casu. University of
Queensland, St. Lucia, Australia. Inversions
from Phuket, Thailand. 10th Report.

Table 1.

Inver- Chromo- SimpTe Complex Het.Freq.
sion some %

G I X 5.0
A5 II L 50.0
D5 IIL X 10.0
Q5 1L X 5.0
C5 ITR X 85.0
Cl 1008 X 56.0°
F3 111 X 5.0
W2 IIT - T X 35.0
X2 111 X 5.0
Table 2. .
Inver- Chromo- Simple Complex Het.Freq.
sion some : %
R5 1 X 21.1
E' CITL X X 31,6
) ITL 5.3
B6 111 X 36.8
Cl1 111 X 68.4
E6 - 111 X 73.7
L3 II1 X 26.3
T W5 11 X 5.3
E7 111 X 5.3

Figure. The free end of the chromosome
is to the right.

In January 1985 twenty isolines of D.s.albostrigata

and nineteen isolines of D.albomicans were
established from Phuket, Thailand. The inversions

from this region were last reported on from a

collection made in July 1984 (Mather & Casu, DIS

. 63 this issue).

(a) D.s.albostrigata. Seven simple and two
complex inversions were detected (Table 1). All the
inversions had previously been detected from
Southeast Asia but G and Q5 were new to Phuket.
The heterozygosity frequency of all inversions
detected is given in Table 1, ’ _

(b) "D.albomicans. Seven simple and two
complex inversions were detected (Table 2). Of these
J6 and W5 were new to Phuket.” A photograph of a
new inversion (E7) is presented with breakouts
19.7-24.2 assigned in relation to the standard
phatographic map (Mather & Thongmeearkom 1980,
DIS 55:107). The heterazygosity frequency of all
inversions detected is given in Table 2.
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Mather, W.B. and A.K. Pope. University of In July 1985 twenty-seven isolines of D.s.albostrigata
Queensland, St. Lucia, Australia. Inversions and three isolines of D.albomicans were established
from Chiang Mai, Thailand. 6th Report from Chiang Mai, Thailand. Inversions in these

species were last reported on from Chiang Mai in July
1984 (Mather & Pope, DIS 61:116).

Table. - (@) D.s.albostrigata. Five simple and two
Inver- Chromo- Simple Complex Het.Freq. complex inversions were detected (Table). All
sion  some % inversions had previously been detected from Chiang
A5 L X 48.1 Mai. The heterozygosity frequency of all inversions
E I L X 14.8 detected is given in the Table.
7 I L X 3.7 (b) D.albomicans. Three simple inversion (E,
05 I L X 3.7 S5 and A7) on chromosome Il L were detected. All
cs IR X - 7.4 had previously been detected from Chiang Mai.
c1 111 X 3.7 The material was collected and the isolines
BS 111 X 14.8 established by W.B.M. The laboratory work was
carried out by A.K.P. '

Mather, W.B. and A.K. Pope. University of ~ In July 1985 nineteen isolines of D.s.albostrigrata

Queensland, St. Lucia, Australia. Inversions and twenty-three isolines of D.albomicans were

from the River Kwai, Thailand. 8th Report. established from the River Kwai region of Thailand.

’ The inversions from the region were last reported
: ‘ - on from a collection made in July 1983 (Mather &

Table 1. ' Pope, DIS 60:143).

Inver- Chromo- Simple Complex Het.Freq. (@) D.s.albostrigata. Five simple and one
sion __some : z complex inversion were detected. All inversions have
A5 L X _ 73.7 been previously found at the collection site. The
E! L x 15.8 heterozygosity frequency of.the inversions detected
05 L X 10.5° is given in Table 1.
cs II R X 63.2 (b) D.albomicans. Five 5|mple and one complex
cl 111 x 10.5 inversion were detected. All of the inversions had
BS 111 X 5.3 previously been found at the River Kwai. The

heterozyg05|ty frequency of the inversions detected

Table 2, ' is given in Table 2.

Inver- Chromo- Simple Complex Het.Freq. The material was collected and the isolines
sion  some : % established by W.B.M. The laboratory work was
. RS I X 8.7 carried out by A.K.P. '

E' II L X 8.7

. S5 ITL X 39.1
cl 111 X 17.4
L3 111 X 13.0 1)

E6 nr ' x 67.6 P

\\\.
N
N
N
N
N
N
\:
X
N
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a) b) : Matsuda, M. Tokyo Metropolitan University,
J Tokyo, Japan. The effect of temperature
30 o 304 _ on recombination in males of D.ananassae.
- —_ Xe)
g g P~ T
> > Recombination in males of D.ananassae
2 o—0 2 - has been proved to be meiotic in origin
3 20 2 a 20 R (Matsuda et al.. 1983) and to be controlled
w E‘&’ N by a variety of genetic factors (Moriwaki
= g = o A;i et al. 1970; Hinton 1970, 1974, 1983; Mori-
o 2 o waki & Tobari 1975; Matsuda & Tobari 1983;
$ N 3 2 Tobari et al. 1983). Two marker stocks,
2 0l /. R % 107 K / ' b pea; bri ru and b se; bri ru, and 3 wild
3 & o stocks, TNG, L8 and HW, were used in the
& (4 present experiment, because each stock
s l carries different genetic factors controlling
. 4‘/ « recombination in males (Matsuda & Tobari
.0 el =35 0 % R T 1983). The Fq heterozygous males of 8
5 20 : _ ; . N
TEMPERATURE (°C) TEMPERATURE Q) filfferent genotypes were ol_:)talned by cross
ing marker females with wild males or vice
c) O d versa, as shown in Fig. 1 legend. F1 hetero-
' o\o- o zygotes were denoted as markers/wild or
o ‘ wild/markers according to whether the
30 30 / marked chromosomes were derived from
a . .
Ta—t © thelr mothers or fathers, respectively. Fq
? % males exposed to four different tempera-
- N tures, 18°C, 22°C, 25°C and 29°C during
S S the entire life cycle were obtained to test
3 3 ool the effect of temperature on recombination
g 20; s . o .
w Y in-males.
z o « The 10-25 Fq males from each cross
2 * 2 at each temperature were mated to 3-day
] / z /4 old marker females individually at 22°C,
2 0 R 2 ol : i/ . and, after 4 days, the flies were transferred
§ 3 - to new vials to et them lay eggs for another
2 & * . 4 days. Progeny from each vial were scored
/  for recombination up to 20 days after egg
— laying.
0 . 0 ) Average recombination  frequency
5 20 25 30 5 20 25 30 _in a given genotype is plotted at a given
TEMPERATURE (°C) TEMPERATURE (°C)

temperature in Fig. 1. Map distances for
b-pea and b-se in chromosome 2 and bri-ru

Figure 1. Recombination frequencies for chromosomes 2 and 3 in in chromosome 3 are about 15, 60, and 100, .

F1 males derived from 8 crosses. A: Average recombination

frequency in chromosome 2 in markers/wild Fi males. respectively. Only a few of F’_] males emer-
A:  Average recombination frequency in chromosome 2 in ged from the cross b pea; bri ru ¢ x TNG
wild/markers Fi males. -0: Average recombination frequency in ¢ at 18°C, and very rare progeny were ob-
chromosome 3~ in markers/wild F1 males. 0:  Average ined f = | ‘b S+ (W) bri
recombination frequency in chromosome 3 in wild/markers F; tainea irom - males o pea/+ ; bri

males. (a) b se/+(TNG); bri ru/+(TNG) o & +(TNG)/b se; ru/+(HW), +HW)/b pea; +(HW)/bri ru and
+(TNG)/bri ru & (b) b pea/+(L8); bri ru/+(L8) & & +SL8)/b +(TNG)/b pea; HTNG)/bri ru at.29°C.

ea; +( L8)/br1 ru . (¢) b ea/+(Hw) bri ru/+{HW) ¢ &

Sty /b peas +(HH) /br1 rud. (d) b pea/+{TNG); bri ru/+(TNG) & As shown in Fig. 1, elevated tempera-

& +TNG§/b pea, {TNG/bri ruo. ture  enhanced meiotic crossing-over in

' males of D.ananassae. However, the effects
. of temperature were quite different be-
References: Hinton, H. 1970, Genetics 66:663-676; tween reciprocal Fq males.

1974, in: Mechanisms 1in Recombination (Plenum); 1983, These results have led us to the exper-

Genetics 104:95-112; Matsuda, M. & Y.N. Tobari 1983, Jdpn. J.

Genet. 58:181-191; Matsuda, M., H.T. Imai & Y.N. Tobari 1083,  iment to localize the time of crossing-over

Chromosoma 88:286-292; Moriwaki, D., Y.N. Tobari & Y. Oguma in spermatocytes.

1970, Jpn. J. Genet. 45:411-420; Moriwaki, D. & Y.N. Tobari A .

1975, in: Handbook of Genetics_(P]gnum); Tobari, Y.N., M. The (:Yl;l‘:‘(;:ilaedgg::étg Fou1;1hd1a§:1cfnmd%55 Sduopnpeor‘{‘.aegge_tl)i

Matsuda, Y. Tomimura & D. Moriwaki 1983, Jpn. J. Genet. in the laboratory of Prof. James F. Crow whose

58:173-179. : :

generosity 1in giving help to the author is
sincerely appreciated.
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McRobert, S.P. and L. Tompkins. Temple As part of an ongoing study of the reproductive

University, Philadelphia, Pennsylvania USNA. behavior of Drosophila, we have collected flies at
Drosophila species in the Philadelphia area. . : various locations in the Philadelphia area. These

surveys were conducted during the spring and summer
of 1983 and the fall of 1985, in several surburban
locations ' approximately 17 miles west of
Philadelphia.

Our traps were clear plastic cups, baited with

Table 1. Species trapped in the
Philadelphia area.

No. of Individuals Co11ected

Species Spring-Sumer Fall Total banana and live yeast or pumpkin and live yeast, that
D.affinis 203 3 206 were suspended from trees or, in one case, an
D.melanogaster 71 0 71 apartment balcony (see McRobert & Tompkins 1983,
D.immigrans 1 69 70 for a description of the trapping procedure). Flies
D.duncani 8 2 40 were identified immediately after capture except
D.robusta 19 6 25 for some females that appeared to be from species’
D.tripunctata 14 2 16 that could only be identified by keying males. In
D.quinaria 14 0 14 these cases, the females were maintained individually
D.melanica 1 0 1 on cornmeal-molasses medium until their offspring
D.busckii 0 1 1

emerged and the males could be identified. After
identification; the flies were either killed, used to-
start laboratory cultures or preserved in alcohol.

Two aspects of these data are of interest. First, for all species except D.busckii, in which only a
single male was caught, the numbers of males and females coliected were approximately equal. Second,
the distribution of species was seasonal. D.affinis and D.melanogaster were the most common species in
the spring and-summer months, while D.immigrans was the most common species in the fall.

: Acknowledgement: This research was supported by NIH Grant GM 335711 awarded to L.T.

Reference: McRobert & Tompkins 1983, DIS 59:143.

McRaobert, S.P. and L. Tompkins. Temple Although biological research has been -conducted in-
University, Philadelphia, Pennsylvania USNA. " Woods Hole for many vyears, we know of no
Drosophila species in Woods Hole, Massachusetts. descriptions of Drosophila species that are indigenous

to this area. Therefore, during a recent stay, we
surveyed the drosophilids at various sites on the

Table 1. Species trapped grounds of the Marine Biologicél Laboratory (MBL.).
in Woods Hole. Flies were trapped in plastic cups that were baited with banana and live.
Species "°é§?‘1’;g§;‘a“ yeast, then suspended from trees (McRobert & Tompkins 1983). Twenty
collections were made between July 22 and August 7, 1985. In most cases,
D.affinis 68 the flies were immediately keyed. However, since D.affinis and D.algonquin
D.busckil o5 females cannot be distinguished, females that were from one of these two
D.immigrans 4 species were maintained individually on Carolina Instant Medium until their
D.algonquin 3 offspring emerged, at which time the males were keyed.
D.robusta . 3 Surprisingly, in light of the fact that all of the traps were in wmdy areas
g.qu;nar.'la i within 300 yards of the ocean, all but one of the seven traps that we set
.melanica

attracted flies. Most of the flies that we collected from these traps are
listed in Table 1. We also caught approximately 50 D.melanogaster males
and females. However, since students in one of the MBL courses released laboratory flies into the
environment, we do not know whether this species is indigenous.

Acknowledgement: This research was supported by NiH Grant GM33511 awarded to L. T

Reference: McRobert & Tompkins 1983, DIS 59:143. @/n

Graphics by Scott P. McRobert
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Miklos, G.L.G.,'I P.G.N. KramersZ and A.P. The base of the X chromosome from maroonlike to
Schalet.”? 1-Australian National University, suppressor of forked has been particularly weli
Canberra, Australia; 2-Natl. Inst. of Public characterized in terms of contiguous lethal
Hith. & Env. Hygiene, Bilthoven, Netherlands; complementation groups, most of which have been
3-State University of Leiden, Netherlands. unambiguously ordered (Schalet & Lefevre 1976;
The proximal-distal orientation of two lethal Lefevre 1981; Kramers et al. 1983). There are,
complementation groups A112 and LB20 in however, some pairs of complementation groups in
region 19F at the base of the X chromosome. region 19F in which the proximal-distal orientation

of lethals or visibies remains unresolved. These are

o pairs [Ifl/B214], [sol/slgl and [A112/LB20] (Fig. M.

Small optic lobes (sol) and sluggish (slg) are two visible complementation groups (Fischbach & Heisenberg

1981; Ghysen & Benzer, unpubl.) which have recently been mapped into this region (Miklos, Kelly, Coombe,
Leeds & Lefevre, unpubl.). _ _

The major part of the mal-su(f) region has now also been microcloned, and a large number of clones
have been assigned to single complementation groups (Miklos, Davies, . Yamamoto & Pirrotta, unpubl.).
However, those clones which have fallen into the pairs of unordered complementation groups remain
unassigned at present. Finer localization of such clones would be possible if the order of complementation
groups within a pair could be determined by chromosomal rearrangements.

' During their studies on hycanthone methanesulphonate (HMS)~induced recessive lethal mutations,
Kramers et al. (1983) found that HMS was very effective in inducing multilocus deficiencies in the proximal
part of the X chromosome. _ _

We have tested a number of these HMS-induced deficiencies to further refine their genetic

- breakpoints and report that a large deficiency, Df(1)HM44, has a proximal breakpoint between lethal.
complementation groups A112 and LB20, thus unambiguously orienting these two loci. The previous
tentative order of LB20-A112 was based on deficiencies whose breakpoints required additional
characterization (Lefevre 1981). When tested for allelism with various deficiency-bearing chromosomes
as well as reference lethals and visibles, Df(1)HM44 yielded the following results (Fig. 1. It was allelic
‘to Df(Dmal®, Df(Dmal®, Df(MWmall0, Df(1)16-3-35, and Df(DT2-14A. It complemented with Df(1)JC4,
Df(Dsu(f)4B, Df(1)JA27, and was covered by both y*Ymal* and y*Ymal106, Furthermore, Df(1)HM44 did
not complement alleles at the following loci: K117-234, I(1)17-457, mel, 1(1)16-398, mal, leg, I(1)R-9-29,
[((DR-9-28, Ifl, 1(1NB214, IINMW-2, sol and {DA1T12. It did however complement alleles of 1(1)34, (T)LB20,
- eo and (D114, Thus its proximal breakpoint separates {1)A112 and [(1)LB20, whereas its distal breakpoint
-has yet to be more precisely localized. ' '

We have also examined a number of alleles of the complementation groups near to the proximal
breakpoint and these have behaved as expected. lethals 11P1 and 17-62, which are alleles of [(1)A112, were
included within Df(1)HM44, whereas lethal DA618, an allele of [(1)LB20, was excluded from Df(1)HM44.
Df(1)HM44 has already been most useful to us in mapping clones deep in region 19F. Its proximal

COMPLEMENTATION .
- GROUPS TN @ 7w -
. m 0 ()] _ < _ oM < o © — ™ 9£ =
AU Bl S [m;[%agwo~
O Jele[@[e] [ (o] eeel [ [ | [eee[ef [®ccl [ [ O [ [ T[]
HM4 4
. EE
DEFICIENCIES s
. mal
mal®
m_ul6
16-3-35
— T2-14A
Jca
sulf)4B
R ——
y*Ymal©®

Figure 1. The genetic boundaries of Df(1)HM44 as determined by complementation tests involving. the y+ma11°6
duplication, and reference lethals and visibles in divisions 19 and 20. Alleles of the tested lethal and/or visible
complementation groups which fall into Df(1)HM44 are indicated by closed circles, those which complement this
deficiency are shown as open circles. It should be noted that Df(1)JA27 is a double deficiency, with another
deletion in the 18A5; 18D1-2 area.
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breakpoint shoufd also provide a landmark for future chromosomal walks in this area. _

Finally, two further points need to be made. First, some additional visible and lethal
complementation groups (or complex loci) may still need to be added to the 19-20 region as more data
become available. HDEC235 is a new lethal complementation group in 19E (Fig. 1) and there may well be
an additional lethal between EC235 and If (Miklos, unpubl.). Tumorous head (Pyati 1976) and K1HEA41
(Lefevre, unpubl.) are two further mutants awaiting accurate assignations. Second, it should be
remembered that su(f)PP and su(f) are not a pair of complementation groups. While I(DR-9-18 and I(1)3DES
are indeed two lethal' complementation groups in the su(f) complex, their situation is very probably an
example of -allelic complementation.

Acknowledgements: We thank Professors G. Lefevre, E. Munoz, S. Benzer and K. Fischbach for the
provision of stocks.

References: Fischbach, K,F. & M. Heisenberg 1981, PNAS 78:1105; Kramers, P.G.N., A.P. Schalet, E, Paradi & L.
Huiser-Hoogteyling 1983, Mutation Res. 107:187; Lefevre, G. 1981, Genetics 99:461; Pyati, J. 1976, Mol. gen. Genet.
146:189; Schalet, A.P. & G. Lefevre 1976, in: Genetics and Biology of Drosophila (Ashburner & Novitski, eds.),
Academic Pr. 1b:848. -

Molté, M.D. and M. J. Martinez-Sebastian. Drosophila guanche, which is endemic to Laurel
University of Valencia, Spain. Gene arrange- forest of the Canary Island, is a member of the
ments in polytene chromosomes of Drosophila Obscura group. The karyotype of Drosophila guanche
guanche differing from standard arrangements resembles that of Drosophila subobscura which is

in Drosophila subobscura. . _ thought to have the karyotype most closely

Figure 1. Chromosomes of Drosophila guanche showing characteristic inversions. A = chromosome A; B = chromosome J;
C = chromosome E; D = chromosome 0.
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resembling the ancestral form of the genus Drosophila. Both have five pairs of acrocentric or
subacrocentric chromosomes (Prevosti 1976) and a pair of point chromosomes (Krimbas & Loukas 1984).

Compared to the standard gene arrangements in D.subobscura, D.guanche shows characteristic
inversions in most of its chromosomes.

CHROMOSOME A (Fig. 1A). In the distal part of this chromosome, D.guanche has two inversions.
The first is a small and is located in the section 16BCD (Krimbas & Loukas 1984). The second is larger and
involves the region between 10C and 13A/B subsections. '

The proximal part of this sex chromosome (see Fig. 1A labeled by: ), also shows many differences
with that in D.subobscura. Because there are so many differences in this region, it is difficult to make
correlations relative to this area between the two species. One of the changes which probably occurred
between the two species is the inversion A, an inversion characteristic of D.subobscura.

CHROMOSOME J (Fig. 1B). This chromosome shows one inversion involving the reglon between 30A
and 34E subsections. Krimbas & Loukas (1984) also indicate the existence of an inversion in this part of
the J chromosome but give the boundaries as subsections 31 and 34A.

. CHROMOSOME U. In agreement with Krimbas & Loukas (1984), the U chromosome of D.guanche
carries the U1+2 gene arrangement of D.subobscura.

CHROMOSOME E (Fig. 1C). Figure 1C shows that the E chromosome of D.guanche has two
inversions. The first one consists of the region between 59D and 66C/D subdivisions. The second one
includes the region between 67C and 72B/C. .

CHROMOSOME O (Fig. 1D). This chromosome carries two overlapping inversions: the O3
arrangement, also present in D.subobscura, and another which includes the region between 84D/85A and
91AB+94. These inversions have been detected by Krimbas & Loukas (1984), though they give different
boundaries for this second inversion. .

- In conclusion, D.guanche "has the following altered gene arrangements compared to those of the
standard in D.subobscura: A(A7 + several specific inversions), (inv. 10C-13A/B) and (inv. 16BCD); J (inv.
30A-34E); U(U1+2); E (inv. 59D-66C/D) and (inv. 67C-72B/C); O (03) and (inv. 84D/85A-91AB+94).

References: Krimbas, C.B. & M. Loukas 1984, Heredity 53 469-482;. Prevosti, A. 1976, Bol. R. Soc. Esp. Hist.
Nat.- (Biol.) 74:215-217.

Montchamp-Moreau, C. and M. Lehmann. Polymorphism at the Aldehyde oxydase locus (Aldox,
C.NLR.S., Universite Paris VI, France. Il 75.4) was investigated in three Mediterranean
The polymorphlsm of Aldox in Medlterranean " populations of Drosophila simulans from France (La
populations of Drosophila simulans. Sirole - 43°7 N), Spain (Barcelona (41°9 N) and

Tunisia (Nasr-allah 35°6 N). ElectrophoreSIs of wild

caught flies was carried out in starch gel, using the
Tris-citrate Il buffer system of Selander (1971), thus allowing us to separate more segregating alleles than

the two previously observed in European and African populations by Cabrera. et al. (1982) and Hyytia et al.
(1985). The staining procedure was adapted from Ayala et al. (1972).

Figure 1 shows zymograms of single-fly homogenates. Alleles are numbered accordlng to their
relative mobility referring to that of the more common allele (100).

_ The allelic frequency pattern is rather close in our three samples (Table 1): three common alleles
(100, 112, 118) are present in the three populations; the 106 and nul alleles are rare but detected in all

Figure 1. Aldox
variants: A: 118-
118; B: 100-124;
C: 118-124;

D: 100-100;.

E: 76-100;

F,G: 100-100;

H: 106-106;

I: 112-112;

hH 118-118;

K: 100-118;

L: 100-106;

M: 106-118;

N: 106-112;

0: 100-112;

P: 112-118;

Q: 100-118.

e

i

4

Cm 3

2




June 1986 ' Research Notes DIS 63 ~ 99

Table 1. Allelic frequencies at the Aldox locus in the . samples; the 76 and 124 rare alleles were
investigated populations (* 1,96 s.e.). (n = no. of gametes . only detected in the French. sample.
assayed, for rare alleles limits of the 5% confidence interval However, Chi-squared tests performed
dre given in brackets.) between pairs of samples show that allelic
-p - p - - .
allele  La Sirole 82 Barcelone 82 Nasrallah 83 grequenc“es are significantly different
etween populations (Table 2).

_ = 674 n = 856 n = 644 Unfortunately, a direct comparison

76 0.001(0-0.009)  0.000 0.000 with -the Aldox variants, described by
100 . 0.499 * 0.038 0.572 + 0,033 0.601 + 0.038 Steiner et al. (1976) in Hawaiian
106 0.022 + 0.011 0.053 = 0.015 0.008(0.003-0.018) populations and by Kojima et al. (1970)
112 0.233 + 0.32 0.121 + 0.022 0.168 + 0.029 in a Texas population, is impossible at
118 0.239 + 0.032 0.252 = 0.029 0.220 = 0.032 the moment; nevertheless, the frequency
124 0.003(0-0.012) ~ 0.000 0.000 distribution pattern of alleles in these
NUL 0.003(0-0.012) 0.001(0-0.007) 0.003(0-0.012) copulations is very different from the

Mediterranean pattern.

Table 2. Chi 2 tests (3 d.f.) for allelic : : . References: Ayala, F.J., J.R. Powell,
it t tions. M.L. Tracey, C.A. Mourad & S. Perez-Salas

frequency homogeneity between populations _ 1972, Genetica 70:113-139; Cabrera, V.M., A.M.
La Sirole 82/ La Sirole 82/ Barcelone 82/ .. Gonzalez, J.M. Larruga & A. Gullon 1972,
Barcelone 82 Nasrallah 83 Nasrallah 83 Genetics 59:191-202; Hyttia, P., P. Capy, J.R.

- David & R.S. Singh 1985, Heredity (in press);
Chi 2 40.383***  18.309*** 29.758%** Kojima, K., J. Gillespie & Y.N. Tobari 1970;
*xx gign, 0.1% ] Bioch. Genet. 4:627-637; Selander, R.K., M.H.

. Smith, S.Y. Yang, W.E. Johnson & J.B. Gentry
1971, Univ. Tex. Publ. 7103-49; Steiner, W.M.,
K. Chang Sung & Y.K. Paik 1976, Bioch. Genet.

14:495-506,

Najera, C. University of Valencia, Spain. Two samples of D.melanogaster were captured in a
Study of eye colour mutant variability in "~ pine-wood at La Canada (Valencia, Spain), in two
natural populations of D.melanogaster. different seasons of the year: autumn and spring.
[H. Pine-Wood. The purpose was to search for eye colour mutations

by inbreeding through F1 pair matings from the
collected females, as in previous works made in cellar
" (Najera & Mensua 1985) and vineyard (Najera 1985) populations.

The number of heterozygous females for eye colour mutation was 17/45 (37.7%) in autumn and 24/67
(35.82%) in spring. The mean number of mutations per fly was 0.40 in both populations. Adding the results
of both captures, 36.61% of the females were heterozygous and there were 0.40 mutations per fly in the
pine-wood.

The distribution of mutations was the following: females with 1 mutation (autumn: 16, spring: 271,
and females with 2 mutations (autumn: 1, spring: 3).  Both fit a Poisson distribution (X? = 0.469 ns; X? =
0.319 ns).

The percentage of heterozygous loci ‘for eye colour mutants was 12.50 (autumn population) and 18.75
(spring population).

The overall frequency of allelism was 10.9+£3.9 (7.64) for the autumn population; 6.0£2.0 (9/‘]51) for

. the spring population and 9.2£2.0 (20/217) interpopulational.

The distribution of alleles in both populations was at random (X2 = 0.895 ns; X? = 0.052 ns).

It seems that the pine-wood population is more stable since the proportion of eye colour mutations
as well as the proportion of sexes (Najera 1985) found in both captures (autumn and spring) were similar.

61 13Illefer‘ences: Najera, C. 1985, DIS 61:129-130; 1985, DIS 61:130; Najera, C. & J.L. Mensua 1985, DIS
Najera, C. University of Valencia, Spain. The percentages of -heterozygous females for eye
Study of eye colour mutant variability in colour  mutations and the total number of mutations
natural populations of D.melanogaster. found in the populations subject of preceding works
IV. Comparison between populations and ' were compared by means of the ANOVA test. Table
allelisms. 1 shows that the number .of mutations and of

heterozygous females are higher in cellar populations

_ than in the others; with significant differences

between the habitats, but on the contrary, no significant differences appear between the two seasons of
‘the year. '
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Table 1. Percentage of heterozygous females and number of mutations for eye colour in natural populations.

CELLAR VINEYARD _ ~ PINE-K00D
Autumn . Spring Autumn Spring - Autumn. Spring
ANALYZED FEMALES 68 80 51 70 45 67
Heterozygous females 36 (52.94%) 42 (52.50%) 13 (25.49%) 23 (32.85%) 17 (37.77%) 24 (35.82%)
Mutations 42 (62%) 52 (65%) 13 (25%) 27 (39%) - 18 (40%) 27 (40%)
HETEROZYGOUS FEMALES MUTATIONS
Sources of Variation FD SS MS F P SS MS [
Season of Year 1 1.6 1.6 0.34 ns 16.53 16,53 2.00 ns
Habitat 2 194,90 97.45 29.76 * 354.03 177.02 21.42 *
Error 2 9.39 4,69 i 16.52 8.26
TOTAL 5 205.89 . 307.09

Table 2. Percentage of heterozygous females and number of morphological eye mutations in natural populations.

CELLAR VINEYARD PINE-WOOD
Autumn Spring Autumn Spring Autumn Spiring
ANALYZED FEMALES 68 80 . _ 51 70 45 67
Heterozygous females 6 (8.82%) 7 (8.75%) 3 (5.88%) 3 (4.29%) 1 (2.22%) 4 (5.97%)
Total mutations 48 . 59 16 30 19 © 31 .
Morphol. eye mut. 6 (12.50%) 7 (11.86%) 3 (18.75%) 3 (10.00%) 1 (5.26%) 4 (12.90%) .
HETEROZYGOUS FEMALES MUTATIONS
Sources of Variation FD SS MS F P SS MS F - P
Season of Year 1 0.98 0.98 0.15 ns 0.35 ‘ 0.35 0.01 ns
Habitat 2 30.43 15.22 2.41 ns 19.95 9,98 -0.42 ns
Error 2 12.64 6.32 47.69 23.85
TOTAL 5 44.05 68.00

Table 3. Frequency of intra- and interpopulational allelic crosses.

cA cs VA Vs PA__ - PS
A 29/381 90/902 18/230 59/558 34/342 32/504
0.076£0.014 0.100+0.010 -~ 0.078+0.018 0.106%0.014 0.099:0.016 0.063+0,010
cs 66/497 26/284 88/610 53/386 57/577
0.133:0.014 0.0910.017 0.14420.014 0.1370.018 0.0990.014
VA 2/28 -18/156 10/104 9/163
0.071%0.049 0.11520.026 = 0.096%0.028 0.055£0.017
vs 30/184 36/236 38/343
0.163%0.026 - 0.152¢0.030 0.108%0.017
PA C o 7/64 20/217
0.109%0.039 0.092+0.020
ps 9/151

0.060+0.020

Both, from a Student-Newman-Keuls multiple range test and from a "t" test (cellar-vineyard t =
3.95***; cellar-pine-wood t = 2.57**; vineyard-pine-wood t = 1.24 ns), it can be ‘concluded that the
differences between habitats are due to a higher number of heterozygous females in the cellar populations.

Morphological eye mutations were also detected, and there are no sngnlflcant differences as regards
" habitats or seasons for this type of mutation (Table 2).

To.carry out inter- and intrapopulational allelism tests, the crosses were made using phenotypes (so
that the total number-of crosses is reduced. from 15931 to 6909) on the basis that dark eyes and light eyes
possibly block different metabolic pathways and that it is difficult to find alleles between them, and on
the other hand that caramel eyes normally affect both pathways at the same time and even the depossition
of pigment granules.

Although the estimated frequency of allelic crosses is not the actual populational frequency but a
higher value, the results are useful for comparing the different populations, because in all cases the same
method was used (Table 3). The populations showing the highest number of allelic crosses between them
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- i Figure 1. Tridimensional graph corresponding
to the six natura] populations.

were CS (cellar spring), VS (vineyard
spring) and PA (pine-wood autumn).
These populations also showed the
PS highest intrapopulational allelisms. On
the contrary, CA (cellar autumn) and
VA (vineyard autumn), compared to PS
(pine-wood spring), were the populations
which showed the lowest allelic crosses
and intrapopulational allelisms. Both
inter- and intrapopulational allelic
crosses had the same range.
~ Considering the total number of -
_ cA . different mutations in each population -
Vs cs in relation to the total number of
PA : analyzed females in such populations
as a more ‘exact reflect of the
variability, and performing an ANOVA
test, differences between - habitats,

2 ' ' ' ~3 although not significant, can be
' : observed. [t can be suggested, therefore,
YA that the allelism rate in the cellar is

higher than in the other habitats, so that

the variability decreases in the

: population in relation to different

mutations. Altogether, these results seem to suggest that either we deal with a more endogamic and closer
related population or selection is favouring a greater accumulation of mutations in this population.

- By means of a factorial analysis of correspondances which reflects the 65% of the total variance, and.
drawing a tridimensional graph of the points corresponding to the six populations (Fig. 1), it can be observed
that ‘the closest populations are the cellar ones, the vineyard and the pine-wood populations remaining
approximately at the same distance.

Najera, C. University of Valencia, Spain. From a total of the six populations belonging to
Study of eye colour mutant variability in , captures performed in three different habitats
natural populations of D.melanogaster. - (cellar, vineyard and pine-wood), and in two seasons
V. Effective sizes and distances. of the year (autumn and spring) subject of preceding

works, a series of parameters were estimated. _

The effective sizes of these populations were .

estlmated using the "temporar| method" of Krimbas & Tsakas (1971) and applying the estimator of Pollack

(1983). The population sizes are rather big in the three populations, but slightly smaller in the cellar

population (cellar-Ne = 12000; vineyard-Ne = 15000; pine-wood-Ne = 175000) which was predictable from
the peculiar characteristics of this habitat.

Table 1. Average heteroiygosity o Table 2. Genetic distances between
in the six natural populations. natural populations.
: - i th i R P '
) tewontin & Hubby te CA-CS Ca;2;11 SneaGG 0 22802 Oogzzz ;e;gSt1
CELLAR AUTUMN - 0.010553 % 0.004179 0.010500 * 0,000003 i 0.2674 0.00 y ' -0043
VA-VS 10,2113 0.0061 0.00003 0.0049 0.0049
CELLAR SPRING 0.011479 * 0.003973 0.011505 * 0.000004
PA-PS 0.2435 0.0061 0.00002 0.0047 0.0047
VINEYARD AUTUMN  0.011512 + 0.005267 0.011602 + 0,000001 CA-VA 0.2567 0.0059 0.00003 0.0048 0.0048
VINEYARD SPRING 0.010590 + 0.004112 0.010615 * 0.000007 CA-PA 0'2571 0.0067 0'00002 0'0046 0.0046
PINE-WOOD AUTUMN 0.014143 + 0.006115 0.014272 + 0,000006 VA-PA 0'2145 0’0074 0'00004 0'0057 0'0057
PINE-WOOD SPRING 0.009539 * 0.004137  0.009187 = 0.000001 ) ' : : '

CS-VS 0.2603 0.0061 0.00002 0.0043 0.0043
CS-PS 0.2516 0.0062 0.00002 0.0044 0.0044
VS-PS 0.2305 0.0056 0.00002 0.0042 0.0042
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The average heterozygosity in the six populations was calculated following the estimations of
Lewontin & Hubby (1966) and Nei (1978). The results are reflected in Table 1. The values are low,
identical in both estimations and rather similar in all populations. The pine-wood. populations were the
most different; the autumn pine-wood reglstered the higher heterozygosity and the spring pine-wood
populations the lowest.

To quantify the variation of the gene frequencies, the genetic distances between these populations
were calculated using five indexes (Table 2). The Cavalli-Sforza index gave the largest distances.. In
general distances between populations are small and a few are larger in autumn than in spring.
Nevertheless, this kind of variability does not seem to be adequate to calculate genetic distances between
populations.

References: Krimbas, C.B. & S. Tsakas 1971, Evolution 25:454-462; Lewontin, R.C. & J.L. Hubby 1966, Genetics
54:595-609; Nei, M. 1978, Genetics 89:583-590; Pollak, E. 1983, Genetics 104:531-548,

Nowak, J. and M.J. Piechowska. [nstitute of Since in some invertebrates, including insects, gluta-
Biochemistry and Biophysics, Warsaw, Poland. mate dehydrogenase (GDH) seems to be involved in
Effect of environmental factors on glutamate the energy-linked metabolism (Bursell et al. 1976;
dehydrogenase activity in D.melanogaster larvae. Hansford et al.. 1975; Storey et al. 1978), D.melano-

gaster larvae were subjected to such environmental
stress conditions impairing this metabolism within
the cells as: anaerob105|s, recovery from anaerobiosis, heat-shock, and starvation.

Materials and Methods. D.melanogaster, wild strain, was reared on the medium of Mitchell et al.
(1968) supplemented with dried yeast (214 g per 1 liter of water), at 25°C, in a diurnal cycle of 12 hr light
- 12 hr night photoperiod. Egg-laying periods of 4 hr were used to synchronize of larvae. Larvae of the
third instar, i.e., at the stage when GDH activity is the highest (Nowak & Piechowska 1980), were used for -
experiments.

The larvae were subjected to the following treatments: (1) anaerobiosis under Ny, for up to 2 hr;
(2) recovery from 2 hr anaerobiosis for up to 60 min; (3) heat-shock at 37°C for up to 2 hr; (4) starvation
for up to 3 hr. Larvae reared under standard conditions served as controls. _

Mitochondria were isolated in 10 mM Tris buffer, pH 7.4, containing 60 mM sucrose, 240 mM
mannitol, and 0.2 mM EGTA (Storey et al. 1978a), supplemented with 0.1% 2-mercaptoethanol. Nuclei and .
cell debris were removed by centrifugation of the homogenate at 2200 g for 6 min. The supernatant
obtained was centrifuged at 7000 g for 10 min. The sedimented mitochondria were washed with the
isolation buffer and 0.7 M potassium phosphate buffer, pH 7.8. Mitochondria were solubilized with 1% -
Lubrol PX to liberate the enzyme (GDH) from the matrix. Mitochondrial membranes were removed by
centrifugation at 100,000 g for 30 min, and the supernatant obtained was used for the assays. All the
isolation procedure was perform‘ed at 4°C, E

GDH activity was detemined both for the deamination and amination reactions at room temperature,
by automatic recording of absorbance at 340 nm on a Varian-Cary 118C spectrophotometer, in 1 ml quartz
cuvettes, at 1 cm light path. The reaction mixture contained substrates and coenzymes at optimum
concentrations (for deamination 6 mM NAD, 10 mM L-glutamate; for amination 0.2 mM NADH, 6 mM
2-oxoglutarate, 300 mM NH4CD in 0.7 M potassium phosphate buffer, pH 7.8, and 50 pl of the enzyme"
preparation, corresponding to 50-70 ug protein (as determined according to Lowry et-al. 1957).

Specific activity of the enzyme was expressed in micromoles of NAD or NADH transformed during

1 min of the reaction by 1 mg of the extract protein. Ky, o|, was estimated from the Lineweaver-Burke
plot (Segel 1975) for that range of the substrate concentration (1-10 mM) at which the plot was linear. The
results were analyzed by Student’s t test, assuming that the difference is statistically significant when p
<0.05.
' Results and Discussion. In the reaction catalysed by glutamate dehydrogenase isolated from the
D.melanogaster larvae subjected to anaerobiosis, i.e., when cellular metabolism is shifted to the glycolytic
pathway, the level of deamination was lowered by 30% as compared with controls. This statistically
significant decrease was first observed after 1 hr of anaerobiosis and remained at a practically unchanged
level also after 2 hr (Table 1).

The decrease in GDH activity could be due to lowered level of L- -glutamate in the cell as observed
by Meyer (1980) for Callitroga macellaria larvae subjected to 4 hr anaerobiosis. Moreover, under conditions
of anaerobiosis, there is an increase in the NADH:NAD ratio in the cell (Meyer 1980), and the appearing
excess of NADH could inhibit GDH, an enzyme the activity of which is known to be regulated by reaction
products (Bursell 1975; Storey et al. 1978).

Under these conditions, accumulation of the anaerobic metabolism products (alanine,. pyruvate,
lactate) observed in insects (Price 1963; Meyer 1978) could also lead to lowering of GDH activity.
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Table 1. Effect of anaerobiosis on GDH
activity in the deamination reaction.

time of GDH activity number
anaerobiosis (umoles/min/ of exp.
{hours) mg/protein) : p
control 0.356 + 0.082 10 --
1/2 0.348 + 0.067 5 >0.05
1 0.234 * 0.050 4 <0.05
2 0.242 + 0.069 12 <0.05

Table 3. Effect of heat-shock on GDH
activity in the deamination reaction.

time of GDH activity number
heat-shock (umotes/min/  of exp.
(hours) mg/protein) p
control 0.292 + 0.069 31 --
1/2 0.218 + 0.050 8 <0.05
1 0.282 + 0.086 14 >0.05
2 0.247 + 0.086 9 >0.05

Table 4. Effect of heat-shock on
value of GDH. K glu

time of
heat-shock kind of Km glu  number
(hours) probe (m ) of exp. p
172 control 1.34 + 0.078 2
exp. 1.07 +0.064 2 00
1 control 1.27 + 0.230 4 50.05
exp. 1.11 £+ 0.025 3 :
2 control 1.33 + 0.071 2
exp. 1.24+0.43%0 3 00

Table 5. Effect of starvation on the GDH
activity in the deamination reaction.

time of - GDH activity number
starvation (umoles/min/  of exp.
(hours) mg/protein) p
control 0.280 = 0.055 29 --
1/2 0.276 + 0.049 8 >0.05
1 0.276 + 0.064 9 >0.05
2 0.322 + 0.087 8 >0.05
3 0.296 + 0.025 6 >0.05

Table 6. Effect of starvation on the
K glu value of the GDH.

E%givgiion n glu ggmgig.

{hours) (mM) _ p

control 1.35 £ 0.130 4 --
1/2 1.34 * 0.078 2 >0.05
1 1.27 + 0.030 4 >0.05
2 1.33 + 2 >0.05

0.071
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Table 2. Effect of recovery from anaerobiosis
on GDH activity in deamination reaction.

time of
release from GDH activity number
anaerobiosis (uwmoles/min/ of exp.

(minutes) mg/protein) p
control 0.356 + 0.082 10 --
0 0.242 *+ 0.069 10 <0.05
15 0.349 + 0.051 3 >0.05
30 0.271 £ 0.089 4 >0.05
60 0.291 + 0.033 4 >0.05

Francesconi et al. (1969) demonstrated that pyruvate and
alanine inhibited GDH activity in rat liver slices. Thus
it can be expected that GDH from D.melanogaster, which
in many respects resembles the enzyme of higher organisms
(Bond & Sang 1968) could.also be inhibited by those
metabolites.

Thus, the pattern  of anaerobiosis-induced changes
in the enzyme activity indicates that the reactivity of
GDH in the deamination reaction is dependent on
functioning of the aerobic respiratory metabolism.

This dependence was confirmed in experiments on
the activity of GDH isolated from larvae recovering after
2 hr anaerobiosis.. As early as 15 min after the larvae had
been brought back to aerobic conditions the level of
deamination returned to control values (Table 2). Thus
the resumed activity of the respiratory chain and the
Kreb’s cycle resulted in the return of the normal capacity
of GDH to catalyse of 2-oxoglutarate, NADH and NHz*.

Such a relationship between the level of deamination
and functioning of cellular oxidative processes suggests
that GDH could cooperate with this metabolic pathway,
e.g., by supplying 2-oxoglutarate and/or NADH.

Studies on the activity of GDH isolated from larvae
subjected to another type of stress conditions probably
also disturbing the functioning of respiratory metabolism
- the heat shock, demonstrated that after 30 minutes at
37°C the level of deamination reaction was statistically
significantly, by about 25%, decreased as compared with
control.. In our experiments, on further duration of the
shock (1 and 2 hr) the GDH activity ceased to be affected
and returned to control value (Table 3). Leenders et al.

(197 4) suggested that heat-shock activated the respiratory

metabolism. However, Meyer (1978) demonstrated that,
n ~Callitroga macellaria larvae, both the increased
temperature and anaerobiosis led to the appearance in
the cells of the same set of compounds. Since in various
organisms studied the response to heat-shock is very
similar (Ashburner et al. 1979), it can be concluded that
the increased temperature inhibits through a still unknown
mechanism the aerobic respiratory metabolism. This would
lead, in turn, to lowering of GDH activity in the first phase
of heat-shock. On further duration of ‘the shock, the

energy providing metabolism may become unblocked, resulting in the recovery of the GDH activity

observed after 1 and 2 hr of thermal stress.

The changes observed in GDH activity in the deamination reaction were not due to changed -enzyme
structure, as the Ky grl.u remained at the control level throughout the time of the experiment (Table 4).
t

Starvation is ano

er factor known to affect the respiratory activity of the cell. As demonstrated by

Bosquet (1976) the respiratory metabolism in Bombyx mori larvae starved for 2 hr was decreased by 10%.
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Table 7. Effect of various environmental factors on the GDH activity in the deamination reaction.

-A. Anaerobiosis C. Heat-shock
time of GDH activity  number time of
anaerobiosis (umoles/min/ of exp. heat-shock
(hours) mg/protein) p {hr)
control  1.356 + 0.331 4 - : control  1.283 £ 0.315 v -
1/2 1.410 + 0.377 5 >0.05 1/2 0.933 £ 0.346 4 >0.Q5
1 1.134 % 0.373 4  >0.05 1 1.212 + 0,344 7 >0.05
2 1.294 + 0.277 12 . >0.05 o2 1.082=x0.326 6 _20.05
B. Recovery from anaerobiosis D. Starvation
time of release time of
from anaerob. starvation
{minutes) (hr)
control 1.356 + 0.331 14 -- control 1.242 + 0.351 28 --
0 1.294 + 0.277 12 >0.05 . 1/2 1.417 + 0.149 6 - 0.05
15 1.521 * 0.562 5 >0.05 l 1.303 + 0.112 6 >0.05
30 1.272 + 0.453 6 >0.05 - 2 1.455 + 0,299 5 >0.05
60 1.099 + 0.324 5 >0.05 ) 3 - 1.368 * 0.102 -5 >0.05

" Such a small effect of starvation on mitachondrial metabolism, was not reflected in changes in the
activity of GDH in the deamination reaction (Table 5) or in the Ky g|, value (Table 6). On the basis of
these experiments as well as the effect of anaerobiosis on GDH activity (a 30% decrease of deamination
despite complete blocking of the aerabic metabolism; cf Table 1), it could be concluded that products of
glutarhate deamination can be utilized not only in respiratory metabolism (by the Krebs cycle or the resp|r-
atory chain( but also in other important metabolic pathways.

- Simultaneously it should be noted that amination by GDH was not affected by any of the environmen-
tal factors applied (Table 7 A,B,C,D) which evidences its independence of the respiratory metabolism, while.
the lack of its activation during starvation suggests that amination is net involved in the processes supply
L-glutamate under conditions when the inflow of the energetic substrates is disturbed.

Summing up, the results presented suggest that, in D.melanogaster larvae GDH is involved in aerobic
respiratory metabolism of the cell, most probably supporting it by supplying 2-oxogiutarate and/or NADH;
however, the products of the deamination reaction could also be utilized by other metabolic pathways.

References: Ashburner, M. 1979, Cell 17:241; Bosquet, G. 1976, J. Insect Physiol. 22:541; Bursell, E. 1975,
Insect Biochem. 5:289; Bursell, E., E. Slack 1976, Insect Biochem. 6:159; Francesconi, R.P. & C.A. Villee 1969,
Arch. Biochem. Biophys. 129:509; Hansford, R.G. & R.N. Johnson 1975, Biochem. J. 148:389; Leenders, H.J., H.D.
Berendes, P.J. Helmsing, J. Derksen & J.F.J.G. Koninx 1974, Sub-cell. Biochem. 3:119; Lowry, 0.H., N.J. Rosebrough
A.L. Farr & R.J. Randall 1951, J. Biol. Chem. 193:265; Meyer, S.G.E. 1978, Insect Biochem. 6:471; 1980,
Insect Biochem. 10:449; Mitchell, H.K. & A. Mitchell 1968 DIS 39:135; Nowak, J. & M.J. Piechowska 1982 DIS 58:117;
Price, G.R. 1963, Biochem. J. 86:372; Segel, I1.H. 1975, in: Enzyme k1net1cs Behaviour and ana]ys1s of rap1d
equilibrium and steady-state enzyme systems, Wiley & Sons, New York-London-Toronto, pp. 377-382; Storey, K.B. & E.
Bailey 1978, Insect Biochem. 8:75; Storey, K.B., J.H.A. Fields & P.W. Hochachka 1978a, J. Exp. Zool. 205:111;
Tissieres, A., H.K. Mitchell & U.M. Tracy 1974, J. Mol. Biol. 84:389.

Nowak, J. and M.J. Piechowska. Institute of " The smallest, catalytically active subunit of

Biochemistry and Biophysics, Warsaw, Poland. glutamate dehydrogenase (GDH) of D.melanogaster
Kinetic analysis of glutamate dehydrogenase is an oligomer composed of six subunits (Caggese et
from D.melanogaster larvae. al. 1982). In proteins composed of subunits, mutual

interactions - between subunits can take place

(Levitzki 1978). The studies of Engel & Dalziel (1969)"
point to occurrence of negative -cooperativity between the subunits of bovine GDH hexamer. The aim of
the present work was to make an initial assessment of the nature of cooperativity between the subunits
of GDH from D.melanogaster larvae.

Materials and Methods. Biological material, methods of enzyme isolation, and determination of its
activity were the same as in the accompanying paper (Nowak & Piechowska 1986). To assess the type of
cooperativity between the subunits of D.melanogaster GDH, kinetic data on the dependence of the
deamination rate on coenzyme (NAD) concentration at a fixed, 10 mM L-glutamate, as well as on substrate
concentration at fixed, 6 mM NAD, were subjected to graphical analysis. Michaelis-Menten,
Lineweaver-Burke & Scatchard plots (Segel 1975) are presented.

Results and Discussion. The Michaelis-Menten plot (Fig. 1) representing the dependence of GDH
activity on NAD concentrations is of hyperbolic character. On the other hand, in the Lineweaver-Burke
plot (Fig. 2) three linear regions can be discerned, their slope becoming steeper with respect to the ordinate
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041 51 —0 Figure 1, The activity of D.melanogaster GDH on NAD
014 concentration: the Michaelis-Menten p1ot

Table 1. Dependence of Ky nap va1ues of g1utamate
dehydrogenase on NAD concentration.
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Figure 2. Variation of the reciprocal
of the activity of D.melanogaster GDH
with the reciprocal of NAD concentra-
tion: the Lineweaver-Burke plot.’
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- with increasing NAD concentration. The Kp, NAD Vvalues determined from the particular regions rose with
coenzyme concentration (Table 1). Thus the plot was not linear but became bent downward with increasing
NAD concentration. '

A similar course of these plots was reported by Engel & Dalziel (1969) for GDH isolated from bovine’
liver. They found four linear regions, with slopes consistently increasing with. respect to the ordinate; the
values of the Michaelis constants calculated from these regions also increased with NAD concentration.

The -authors suggest that this behaviour of GDH in the presence of NAD could be ‘explained by
negative cooperativity between the active sites of the enzyme because, as they have demonstrated in an
earlier study (Dalziel & Engel 1968), the concave downward L.ineweaver-Burke plot corresponds to the
Michaelis-Menten plot which apparently does not differ from hyperbola. In fact, it is steeper below the
half-saturation point and less steep above .this point. Thus, this is a different kind of deviation from
michaelian kinetics, indicating occurrence of negative cooperativity, as opposed to the sigmoidal -
Michaelis-Menten plot corresponding to the Lineweaver-Burke plot concave upward which points to the
existence of positive cooperativity.

In view of .the facts, analysis of the Lineweaver-Burke plot representing the dependence of the
activity of D.melanogaster GDH on NAD concentration suggests that cooperat|V|ty between enzyme
subunits on binding of coenzyme is of negative character,

Data on dependence of the reaction rate on L.-glutamate concentration mdlcate that blndlng of this
substrate is also accompanied by negative cooperativity between the subunits: the Michaelis-Menten plot
is hyperbolic (Fig. 3) and the corresponding Lineweaver-Burke plot is concave downward (Fig. 4. Ky o|y
value determined from the linear regions of the plot increase with substrate concentration (Table2).
Moreover, deamination is inhibited by L-glutamate over 10 mM. A similar l_ineweaver-Burke plot for GDH
from bovine liver was reported by Barton & Fisher (1977).
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Figure 3. The activity of D.melamo-
gaster GDH on L-glutamate concentra-
tion: the Michaelis~Menten plot.

Table 2. Dependence of K glu
values of glutamate dehydrogenase
on L-glutamate concentration.

region concentratio? Kn glu
range of L-glu
number ?mM) ()
I 0.2- 1.0 0.68 * 0.08
I1 1.0 - 10.0 1.35 £ 0.13
Figure 4. Variation of the recipro-

cal of the activity of D.melanogaster
GDH with the reciprocal of the L-glu-
tamate concentration:
ver~Burke plot.
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Figure 5. Variation of the ratio of D.melanogaster GDH Figure 6.
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To determine with greater certainty the model of cooperativity between subunits of D.melanogaster
GDH, the data obtained on the dependence of. the reaction rate on concentration of NAD or L-glutamate
were presented also as a Scatchard plot (Fig. 5 and 6). The course of the curves, concave upwards, was
consistent with negative interactions between subunits of D.melanogaster GDH.

Thus, the kinetic data presented permit us to suggest that the subunits of glutamate dehydrogenase .
from D.melanogaster larvae exhibit negative cooperativity. However, for final assessment of the actual
type of subunit interaction, the purified enzyme should be analyzed by isotope exchange experlments or
by X-ray crystallography.

References: Barton, J.S. & J.R. Fisher 1971, Biochem. 10:577; Caggese, C., V. Depento & A, Ferrandino 1982,
Biochem. Gen. 20:449; Dalziel, K. & P.C. Engel 1968, Febs Lett. 1:349; Engel, P.C. & K. Dalziel 1969, Biochem.J.
115:621; Llevitzki, A. 1978, in: "Quantitative aspects of allosteric mechamsms", Mol. Biol. Biochem. Biophys.,
Kleinzeller, Springer & Wittman (eds.), Springer-Verlag, Berlin-Heidelberg-New York 28:79-88; Nowak, J. & M.J.

Piechowska 1986, DIS this issue; Segel, I.H. 1975, in: "Enzyme kinetics: Behaviour and ana'lys1s of rap1d equilibrium
and steady-state enzyme systems”, wﬂey & Sons, New York-london-Toronto.pp 377-382. )

O’Dell, K.M.C. and B. Burnet. The University, Hall (1982) and Lindsley' & Zimm (71985) have

Sheffield, England. Allelism of the behavioural suggested that the two X linked behavioural mutants
mutants.-hypoactive BT and inactive in _ hypoactive B1 (hypo BT, Homyk & Sheppard 1977,
D.melanogaster. ' . : Homyk 71977) and mactlve (iav, Kaplan 1977) are

alleles. They are currently mapped at 20.7 and 18.8,

respectively (Lindsley & Zimm 1985).
speed . : To discover whether hypo BT and iav are indeed
(cm/s) ' allelic, we have crossed the two stocks to observe
the behaviour of the F1q heterozygous hypo B /iav
females. As a control, a third and independent gene,
1.6 a0 ' hypoactlve ol (hypo C Homyk & Sheppard 1977)
a . mapplng at X:c42 was also crossed to hypo B1 and
iav and the behaviour of the F1 female progeny
1.4 R . A scored. The mutant_ hypo CT1 shows a - similar
’ s 1 a . _-phenotype to hypo BT and iav, but at more than
. - A twenty map units -away hypo clis unlikely to be

. » . allelic to either hypo B! or iav.

1.2 : e g The mutants hypo B1, hypo CT and iav are all
recessive. Hence the crosses hypo BT x hypo cT and
iav x hypo C1 should (and do) produce behaviourally
_ wildtype female progeny. The female F-q progeny
1.0 : ' of the cross hypo B! x iav should show normal
locomotor activities if the mutans are at separate
loci, but will show marked reductions in locomotor

0.8 ' ~activities if the mutants are allelic.
The technique used to measure locomotor
activity of Fq females was a modified version of that
o ' . ~ of Connolly (1966). Single flies were observed under

a»
[ 4

0.6 ® a 10 x 10 cm open field grid for a period for 10
° ® 8 o o @ minutes and the frequency and duration of key

g s & g o o presses made by the observer was recorded using an

0.4 o A 2 a A © Apple Il Microcomputer as a data logger. In this
A S S o n g g B manner scores for amount and speed of movement,

distance travelled, time spent preening . and
. frequencies of falling and jumping could immediately
0.2 ' be tabulated for each successive minute observed.
' By this method we can show that these three mutants
are characterized by showing similar and extreme
reductions in both amount and speed of movement
0 2 4 6 8 10 as well as showing deficits in other locomotor
successive minute activities.

The average scores per minute for the three
hybrid classes were calculated using ten replicate
- individuals per class. The results for speed of
movement are shown below.

A hypoB A hyboC X iav
O hypoC @ hypoB x iav
O iav & hypoB x hypoC
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Clearly the hybrid Fq females from the cross hypo BT x iav show a marked reduction in speed of
movement with respect to the hybrid female offspring from the other crosses. In the other behavioural
tests a similar result is obtained.

Given the additional infomation that a stock derived from these hypo B1/|av hybrids still retains this
marked reduction in all activities over twenty generations later, this must lead us to the conclusion that
hypo BT and iav are allelic.

References: Connolly, K. 1966, Anim. Behav. 14:444-449; Hall, J.C. 1982, Quart. Rev. Biophys. 15:223-479;
Homyk, T. 1977, Genetics 87:105-128; Homyk, T. & D.E. Sheppard 1977, Genetics 87:95-104; Kaplan, W.D. 1977, DIS
52:1; Lindsley, D. & G. Zimm 1985, DIS 62:165.

Paik, Y.K. and M.S. Kim. Hanyang University The frequency of inversion-carrying chromosomes
School of Medicine, Seoul, Korea. Temporal in natural populations of Drosophila melanogaster
chang