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Female sterility in Drosophila melanogaster bearing TRiP shRNAi constructs
driven by traffic-jam-GALA4.
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The ovary is a sex-specific organ composed of somatic cells and germ cells. In addition to structural
roles, ovarian somatic cells are critical regulatory components of the germline stem cell niche, providing
instructive signals for proliferation and sexual identity of the germline (Oliver, 2002; Murray et al., 2010).
Additionally, follicle cells provide patterning information to the developing oocyte and produce the vitelline
membrane and chorion (Spradling, 1993). Emerging tools, such as controllable short hairpins to mediate
RNAI (shRNAI), are increasing the ease of doing clonal analysis to determine the roles of genes in specific cell
types in the context of the whole animal (Perkins et al., 2015).

The binary control system where yeast GAL4 is expressed under the control of tissue-specific
promoters to drive expression of other transgenes with upstream activating sequences (UAS) allows for
expression in specific cell types (Brand and Perrimon, 1993). The traffic jam driver (tj-GAL4; FBgn0000964)
is expressed in all the somatic cells that contact the germline from gonadogenesis in late embryonic
development to adulthood (Li et al., 2003). By using the tj-GAL4 driver with UAS-shRNAi lines from the
Transgenic RNAI Project (TRiP) (Perkins et al., 2015), we have screened for genes that are required for
female fertility in tj expressing cells. We randomly selected 1156 shRNAi TRiP lines collection in September
of 2012 using the RAND function in excel to explore the frequency of female sterility (although it should be
noted that the TRIP collection coverage was not random at that time).

Flies were grown on cornmeal media (LabExpress, Ann Arbor, Michigan; yeast 15 gm, cornmeal 27
gm, sucrose 43 gm, agar 8 gm, 0.4% propionic acid, 0.15% tegosept, and water to 1 L; http://lab-
express.com/flyfoodsupplies.htm#flyfood, Flyfood A). Males from the shRNAi lines were crossed to tj-
GAL4/CyO, Kr-Gal4 UASGFP virgins. The tj-GAL4/+ UAS-shRNAi/+ females were collected and mated to
w8 /Y (BL# 3605, FBst0003605) males, grown at 25°C and allowed to lay eggs for 3-5 days. The presence
of progeny was scored after 10 days. We found that 184 trans-heterozygous genotypes resulted in female
sterility (15.9% of tested lines). Next we were interested in checking if we identified any new female sterile
alleles at these loci. Out of 184, 52 lines have been reported to have female sterile alleles in previous studies
(Gramates et al., 2017). The remaining 132 are the first female sterile alleles for those loci. Results are
summarized in Table 1.
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Tablel. Genes tested for female sterility using tj-GALA4.

Row FlyBase FIy.BaseT gene RTll’IaAri]sF?ri?ei((::t Female Sterility
number gene name identifier identifier result
1 Actn3 FBgn0015008 JF02279 Yes!
2 ago FBgn0041171 HMS00111 Yes!
3 Ald FBgn0000064 JF02071 Yes'
4 alpha-Cat FBgn0010215 HMS00317 Yes'
5 Ama FBgn0000071 HMS00297 Yes!
6 Ance FBgn0012037 HMS03009 Yes!
7 Aosl FBgn0029512 HMO05183 Yes!
8 APC10 FBgn0034231 HMS00176 Yes'
9 Arpl FBgn0011745 HM05259 Yes'
10 Arpc3A FBgn0038369 JF02370 Yes!
11 ATPsynB FBgn0019644 JF02899 Yes!
12 ATPsynD FBgn0016120 HMS01078 Yes!
13 betaggt-| FBgn0015000 HMS01165 Yes?
14 Cam FBgn0000253 HMS01318 Yes'
15 Ced-12 FBgn0032409 HMO05042 Yes!
16 CG11247 FBgn0037120 JF02238 Yes!
17 CG11317 FBgn0039816 JF02902 Yes'
18 CG12050 FBgn0032915 HMO05080 Yes'
19 CG12128 FBgn0033473 HMS00960 Yes'
20 CG13096 FBgn0032050 HMS00206 Yes!
21 CG13692 FBgn0031254 HMS00207 Yes!
22 CG15534 FBgn0039769 HMS03023 Yes'
23 CG17385 FBgn0033934 HMS00617 Yes'
24 CG30020 FBgn0050020 JF02532 Yes!
25 CG33123 FBgn0053123 HMS01335 Yes!
26 CG3803 FBgn0034938 HMS01473 Yes!
27 CG4038 FBgn0011824 HMS00979 Yes'
28 CG4115 FBgn0038017 HMS01446 Yes'
29 CG42307 FBgn0259203 HMS00381 Yes!
30 CG5261 FBgn0031912 HMS02170 Yes!
31 CG5589 FBgn0036754 HMS00325 Yes'
32 CG5660 FBgn0035942 HMS01327 Yes'
33 CG7840 FBgn0032014 HMS00426 Yes'
34 CG8005 FBgn0035854 HMS02169 Yes!
35 CcG8728 FBgn0033235 HMS00561 Yes!
36 CG8858 FBgn0033698 HMS01128 Yes'
37 CG9667 FBgn0037550 HMO04069 Yes'
38 CG9865 FBgn0034649 HMS01785 Yes!
39 cnk FBgn0021818 HMS00238 Yes!
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CG9773
CG9911
CG9960
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Chd1l
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Dfd
dagrn
Dhc64C
Dhfr
Diapl
Dif
dimm
DIP-alpha
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DIP-zeta
disp
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dj-1lbeta
dip
dmGlut
dmpd
dnd
dock
DopEcR
Dp
dprl2
dprl8
dpr20
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Dscaml
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dtr

dup
dwg
Dys
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Ehbp1
elF2D
Eip55E
Ekar
Elf

Elk
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EndoA
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Epac
Eph
Ephrin
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HMS00958
HMS03027
JF03126
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HMS02009
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JF02300
JF02758
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JF02476
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HMS00025
HMS01360
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JF02124
JF02708
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HMS01470
HMSO00769
HMS01098
JF01318
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HMS00249
JF01996
JF01731
JF01606
HMS00729
JF02985
JF02720
HMS01999
HMS01803
JF01909
JF01879
JF01449

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

15



16

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

foxo
Frgql

fru

Fsn

ftz

fu2

fw

fz

fz2

G9a
galectin
Galphai
Galphas
gammaTub37C
GAPcenA
Gbetal3F
GC2
Geklll
gcm
gem

g

glob2
glob3
GlyS
gol
Gotl
Gr2la
Gr22d
Gr5a
Gr66a
Grasp65
Grd
Grip84
Gs2
GstO3
GstT4
Gyc-89Db
Gyc76C
Gyc88E
H

hbn
HDAC1
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Hdc
Henl
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JF02722
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HMSO00517
HMS01132
HMS01455
HMS00204
HMO04054
HMO05124
HMS02182
JF02344
HMS01582
HMS01558
HMS01279
JF03213
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JF01222
HMS01692
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Hexim
hfw
Hipl
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kug
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I(1)sc
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lab
Lam
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Lapl
Lar
Ids

Ift
Lgr4
Lhr
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lid
Lis-1
Lmpt
lola
LpR2
Lpt

Igf
Lrrd7
Lrrk
Lrt
LS2
Lsd-2
Isn
Lst8

It

Itl
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Iwr
Mad
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Mag
mabhj
Map60
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mbfl
Mbs
me31B
Med
MED19
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1143 wg FBgn0004009 HMS00844 No
1144 Wnt4 FBgn0010453 JF03378 No
1145 wrapper FBgn0025878 JF03240 No
1146 wry FBgn0051665 JF03393 No
1147 wun2 FBgn0041087 HMS00372 No
1148 X11L FBgn0026313 JF02449 No
1149 XNP FBgn0039338 HMS00683 No
1150 Xrpl FBgn0261113 HMS00053 No
1151 yki FBgn0034970 HMS00041 No
1152 YT521-B FBgn0027616 HMS01302 No
1153 Zasp52 FBgn0265991 JF01133 No
1154 zen2 FBgn0004054 HMS01124 No
1155 zormin FBgn0052311 HMS01014 No
1156 zyd FBgn0265767 JF01872 No

"ho previous female sterile alleles reported

Cataloging biodiver sity of cactophilic Drosophila.

Etges, William J. Program in Ecology and Evolutionary Biology, Department of Biological
Sciences, University of Arkansas, Fayetteville, Arkansas, 72701, USA, wetges@uark.edu

Information required for students of evolutionary biology interested in cataloging biodiversity includes
accurate field annotation of natural populations to be subjected to comparative, experimental or observational
analyses. Knowledge of the natural history of populations and species, as well as reliable field data on the
locations of source populations is essential for new and experienced workers alike. Here, | describe collecting
records for Drosophila species from 1985 to 2009, mostly from collecting trips to the deserts and arid lands of
northwestern Mexico and the southwestern United States.

Most of these records have collection numbers that were part of William B. Heed’s laboratory stock
lists at the University of Arizona, but in more recent years after his retirement and then death in 2007, other
collection labels were used. Some of these species are available at the San Diego Stock Center, some from the
Ambrose Monell Cryo Collection (AMCC) at the American Museum of Natural History
(https://figshare.com/articles/new_fileset/913592), and many of these stocks are still in culture or available
frozen in ethanol from the author. All site locations are easily identified on good road maps or Google Earth.
This report also acknowledges all colleagues, collaborators, and students who helped in the field - without
them, these collections would not have been possible.
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