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Abstract: The processes of self-renewal and differentiation of germ cells are crucial to the development of male

infertility and germ cell tumors. CG8005 gene is one of the regulatory factors of the testicular germ stem cells in Drosophila
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melanogaster, and its functional mechanism is still unknown. To explore the biological function(s) of CG8005 gene in the

germ cell niche of Drosophila testis, first, the UAS-gal4 system was used to drive the expression of UAS-CG8005 RNAI in

Drosophila testicular germ cells and cyst cells. Fertility tests were then performed to determine the fertility rate of male flies.

Second, the expression patterns of Vasa, IBI, Zn finger homeodomain 1 (Zfh1), eyes absent (Eya), DE-cad, Faslll and
Phospho-Histone H3(PH3), and TUNEL were analyzed by immunofluorescence staining in both control and CG8005 RNAI
testes. Lastly, small interfering RNA (siRNA) was used to silence the CG8005 gene expression in Drosophila S2 cells; and
PH3 was used to detect the proliferation ability of Drosophila S2 cells in the control group and CG8005 siRNA group.
Apoptosis of Drosophila S2 cells was analyzed with TUNEL and flow cytometry. To observe the relative expression of the
spliceosome, the mRNA levels of the spliceosome subunits were detected by fluorescence quantitative RT-PCR.
As compared with the control group, the results showed that deletion of the CG8005 gene in the germ cells and cyst cells of
the testis reduced or even completely abolished the fertility of male fruit flies. In addition, nos-gal4 driven UAS-CG8005
RNA. led to loss of fusomes and reduce the proliferative ability of germ cells. Noticeably, tj-gal4-directed UAS-CG8005
RNAI knockdown of CG8005 gene in the testis led to germ cell tumor development. Knockdown of CG8005 gene in
Drosophila S2 cells resulted in increase in apoptosis and inhibition of proliferation. Further, the silencing of the CG8005
gene in Drosophila S2 cells caused increases in the mRNA levels of the spliceosome subunits. Hence, CG8005 gene is
essential for the self-renewal and differentiation of germ cells in Drosophila testis. Its deletion may lead to restricted
germ cell survival and the formation of germ cell-like tumors. CG8005 gene can participate in the regulation of proliferation
and apoptosis of Drosophila S2 cells, which is essential for the maintenance of cell life, and might competitively regulate

the mRNA levels of spliceosome subunits.
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RS2 LA A M P A A= W 2F T BE . CG8005 FEAXT  80%~90% %% B Jm e AT Y . BB RANTE . oM
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1 250 pL opti-MEM H1fl A 15 uL /M T4 RNA (siRNA),
KWMERGYARMRY G, EiRHECE 20 min, ff
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T SR W A 7 B A ) e 1 SRR 0 R B RE £1 AW siRNA K3
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RSB A ATRA ), ARG 3 RS RIAUGECUCLCUATUUEEUCCTT
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*2 AMRHA® gRT-PCR 5|#575)
Table 2 gRT-PCR primer sequences used in this study

ERAF SESI(5—3)
GAPDH F: GTGGTGAACGGCCAGAAGAT
R: GCCTTGTCAATGGTGGTGAA
CG8005 F: CTGGACTCGTGGTGGACATTCTG
R: ACACTGAGTAATCCGCTCCATTGC
Prp19 F: GCTGCCACGAAGGACCTGTTAC
R: CCTGTGCGGATATCGGAGAATGC
PrP18 F: GCTGCTCACCTTCCTGCTCAAG
R: AGCGGCTTAACGTATTCCTTAGTCTG
SmB F: CATGAACTTGATCCTCGGCGACTG
R: CCTCTGGCGGCGGTGGTC
SmD1 F: CACCTGAAGAGCGTTCGGATGAC
R: TGTCGTCGATGAGGAGCGTCTC
SmE F: CCATCAACCTGATCTTCCGTTACCTG
R: GCGTCGTCCAGCACCAGATTC
SmF F: GCTCCGTGACTGGTAATCTTGGC
R: TCCTCGTCGTCGTCCTCCATG
SmG F: TCTGAGCAGCGTGGTTATTGACATC
R: CGTAGCATGGCATCGAGTCCTTG

3 [# Santa Cruz Biotechnology /A, 1B1. Zfhl,
Eya. DE-cad. Faslll g { 2€ E Developmental
Studies Hybridoma Bank /A /], PH3 Iy [ 3 Cell
Signaling Technology /A F)ZEERMFE 1 h 5k 4°Cit
Ao ZJa 0.1%PBST Hjkis 3 ¢, &k 10 min, %A
SRR R N S PR 488-T 4. cy3-/h
L=t . 647- KB 41, ¥ [ 25 [E Molecular Probes
and Jackson Immunologicals 23 &))—&EFE 1 h, Z
JG7E 0.1%PBST H1i% 3 UK. ] Hoechst 33342(3 [
Invitrogen 2% ®) 44 (%, 10 min, fIIA 20 puL 80%H i,
e LR E . FEREARE T BX51 D IE B R
55 FAAR 248 Adobe Photoshop CS5 {4k
., ffH Image J FAEXT 9SG0 BE HE AT 8 AT .

1.7 mzCHRpE S Hr R b8 S2 48 AR T

¥ SIRNA 5% 48 h J5 YRl S2 4ifd, MR
Annexin V-Alexa Fluor 647/PI 40 i yH T4 3R 7] &
(A 5t A 22 0 2R B AG BR S w]) A B I 0 A T4 A
HRFH5 40 BB 1208 AN kA7 50, JH 250 pL
SR ESAMPIE, 5 2.5 pL Annexin

V-Alexa Fluor 647 11 5 uL PIIRA, SKJ5 % Ho7e BA w5
I IS 15 min, AERESHILA 200 uL PBS,
JH FACScan iU 4tiff1{X (3¢ [E BD Biosciences 2\ )
SRR o

1.8 FHit=anHr

K FH Graphpad %k {4 (https://www.graphpad.com/)
PEATECHE O AL BEAN 4347, Student-t A5 58 IFAl H i 1Y
Gt 2e s, mEE R RN NV E (Mean) £ HR DR
(SEM), *P <0.05, ** P <0.01, *** P <0.001, n.s J&
Giite i o T i SE A Yt AR B 2 /0 3 K

21 EEEMAMSaEEMMPEIR CG8005 &
HAEHEMHRBEBTETE

h T 5T CG8005 A 5 vk i A F RE 1Y
AN, AR5 43 ) 7E A E A0 G 0 40 206 440 i v 258
1) gald 5K 5 UAS-CG8005 RNAI, A7 iz (3
JNLE R I, A FE AN M Ak CG8005 ik P (nos>
CG8005 RNAI)FH Mt RIS AE, EEXEN
0.00% (n=59, P<0.001); %4 it iy CG8005
(j>CG8005 RNAI) , Mt i A= F R T B 2 19.67%
(n=61, P<0.001),

2.2 HEEEMEBPEK CG8005 EESHLEHE
YR SRk

AR E SR RSN AR, IfE 2R
FUAR AR EHAR WS CG8005 it A 7 SR ey 2 S, v iy
ifig. Horp, AE4nMnT LA Vasa Jiikbric, s
& (fusome) 1T 1 1BI 2 AR, JLAE 52 L3k T iy 52
SURAM B A S AN B o0k, 2R3 A FRAR A

&3 RUA CG8005 £ [E4fift RIEE B RAVNIKER
Table 3 Test results of knocking down CG8005 gene
on male fruit fly fertility

20531 BEC WTEHR EFE OPHE
Wiz Al 74 71 95.94% -
nos>CG8005 RNAi 59 0 0 <0.001
tj>CG8005 RNAI 61 12 19.67%  <0.001

KRR A g =255
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Yy, AR CG8005 FE[H, S2 ALk R I i
A H O 2 LT R AN T DL, A i 5 3 22 1 6, 24 i
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Fig. 1 The expression patterns of germ cells with the knockdown of the CG8005 gene
Vasa FUIR (L E)bRic A a4, 1B1 Bk (Gh@)bric B Em Ak, Zfhl Hilk(Ea)brid i T 400, Eya ik (et @)bric L gedni

DNA tric iR (K€1) AR 20 pm,
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Xif I LH
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2 HEAE A CGB005 E [ X4 78 41 A A Ak B S M
Fig. 2 Effects of CG8005 gene knockdown on the cell proliferation ability in germ cells
VR4l 4% DE-cad Fifk (28 ()R 51, Eya HLik (S (0)bRic A 2E 0L . PH3 HUIAR (40 (o) K6 0 21 M3 58 B 1 , FastI Pid (&% ) bric A0 4

DNA FrRic Az (K ). FaR: 20 pm,
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24 ZEEEMBPEK CG8005 B E &N 4EHE
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Fig. 3 Effects of CG8005 gene knockdown on germ and somatic cells among the cyst cells
Vasa HUiR(LLE)PRICEFEANML, Fasll Hiik (@, BOR)BRMCH.OAME. Zfhl HUkEE, BSR4, LR Eya

UK (SR E)IR S . DNA FRICA I (B 0). 3R 20 pm,

9 241 0 R I A B AR I Y A R
2.5 CGB8005 £ FE R &P &I Rug S2 HpaIEA
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CG8005 &K 7E S S2 4l iy h KA LB, 812t

E & PCR # Ul % 40 | siCG8005-1 £H Fil siCG8005-2
ZH P CG8005 fiEfli RNA (MRNA)ZAK, 45
7 Fr B siCG8005-1 mfdsl % 52%, T siCG8005-2
MBS RRIR T0%, R E ] A Bt siCG8005-2 i#F 47/
ZES256 (] BA) 7E S S2 41 it Rk CG8005 JE A,
FHRG 000 240 it 386 5 B8 S i) PH3 MEAT e REwe e e,

g R, SXF R4 AL, siCG8005-2 4 PH3 fH:
i i yd /> (B 5B), XTREZH PH3 BHME(E 5 A 4 Lt
M 5.8%, SLEH TR 43%, EASGIH#ER
(Bl 5C). LA g5 R, e R S2 40 v ik
CGB8005 i A 4111 il 4 e Yy 14 5

2.6 CG8005 EEEKkSERiE S2 AT

iz Tl UAS-gald £ 45523 CG8005 Hk K 7F 22 AL
B, SFECEEANM A REH AR . AR
PE—243 M1 CG8005 L K X} S b S2 41 i A7 1% A2,
A TUNEL ol e R T- 400, 25588
R, SXTHRZAAMA L, siCG8005-2 ZH by S2 4ifErh
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Vasa/IBI/DNA Vasa

Xof B4

>CG8005
RNAiZ{

TUNEL/ /DNA

TUNEL

4 HEEEMPEPEIK CG8005 £ EXtA JER & 4 F1 4 i =72 in

Fig. 4 Effects of CG8005 gene knockdown on fusomes and apoptosis among the cyst cells

IBI HLAR (2 () R0 A= T A I TR Rl 6 4%, 8 (37 Sk R s G IR, AL EHT L RN WIBCIR R G K . TUNEL R 3 i £ 1 PR B B i 5
B9 dUTP-A: W 2 e L oK i . AFIR IR 7R TUNEL FHEZ0H0 & 43 Lt . DNA FRic 400 R% (8 () . A5 20 pm.

pogictil

§>CG8005
RNAiZ

TUNEL BAPE4RAEE (& 6A), SL541H TUNEL FH
PEAIA E 43 FE A 2% T2 7% (&1 6B). s iR
RN 25 35 TUNEL fei o tas R —2(& 6C),
PR T 20 M I e e i 7 (8] 6D) . Bt CG8005
FE RO, SR S2 AR TR

2.7 CG8005 £ E it 2 %2 Min BT #24K I E 1) R X

SUHERAE S I A P B R E X, £
(B 4R T mRNA I T AL A7 % B e %, 5
AT U2A I RAZ S BUEAR IR AN A 04k, BELAS
ATE ML BN T T TR ERE CGB005 A
55 BRI B 2 (B K R, A ST 32 2581 gRT-PCR

40 -

30

20

TUNELFH S0 T 43 3(%)

oLl >CG8005

RNAifH

Jrids, A R ERTER R AT R AT AT . SE R
F, By AR 3 (Prp18 . Prp19 ,.SmB . SmD1,SmE
SmF 1 SmG)I) mRNA 7K1 7E @ Jsk CG8005 k[
SR S2 4l s BIE(E 7), #8 CG8005 Jt
RICBR AT BB A2 F T By R L p ik, AT S2 I &
I Tse.

KT K A B P AR R B 5 B 4 1T RE S BUB A
7, HAR A A DY RE S R X T B A m R T
NEE, FEHA UG N, AT 0 R A AR
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Fig. 5 Effects of CG8005 gene knockdown on the proliferation ability of the Drosophila S2 cells

A: qRT-PCR K il 76 S S2 40 ifg b 44 4 siCG8005-1 ., siCG8005-2 M il T34 % 5 B« e & YA I 76 b S2 £ Jifd rpr 4 ¢ siCG8005-2

MR FERE 1 C: PH3 PHPRAMIE 43 Lk, * P <0.05; ***P <0.001, #x/: 30 pm.

ok

TUNEL DNA/TUNEL DNA/TUNEL
A B
g 3 10 -
= o
(=S & 8
m
26
g
=4
3] 0
8 pogickicl
Fopildail siCG8005-24H
C D 150
104! Q2| o] Q! Q2
30.50 0.93 i4.10 193
*t
<10 en P 1044 100

HAAMIT 43 H6(%)

107 7

04Q4 Q3| 0404 S @ ns
1976 0.96 1726 4.03 . . =

siCG8005-241

N e
[ 1siCG8005-24

0 100 100 10° 0 100 100 18
Alexa fluor 647-A Alexa fluor 647-A

&6 7ERME S2 ZHAE R HRs CGB005 £ [F Xt 40 A A T-/K F A S M
Fig. 6 Effects of CG8005 gene knockdown on the apoptosis level of the Drosophila S2 cells

RIE

A GRETECKI e SR g S2 40 i Hh#; 4 siCG8005-2 AL AT 1%l ; B: TUNEL BH¥EAMAL & 40tk ; C: JiNKM AR A -1 4L ; D

WAL A E /M, ***P <0.001; n.s LG22, FrR: 30 um,
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== 3R

201 == siCG8005-24
R A )
T M -
150
B hoo. k:
¥ =
% 1.0
0.5 T
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Fig. 7 Effects of CG8005 gene knockdown on the
expression of spliceosome subunits
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