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[Ef ] REREFSRFT@BIFENEE5RET (GDNF) 4 £ + iy 40
FHEMER, RAER RA) 1 11-F % 28 (11-KT) xt 2 £ 5B H o
[ 7555 | a3 78 6 R AL ¢ &2 (FISH) 4 31l 7 & 8 gdnf #y 2 /& % 3
(B gdnfa &5 gdnfb) R E P oA R BrHE R, FRT LT ERAE
4 X K B (QRT-PCR). 5'3% L 77| B R E UM ENAR. @K
AFARIFERTHEP MK BT ERZRAEE T RAM KT 3 —F Wk
KB

(455 | R EF, gdnfa £ F Rk TR, T gdnfb I &k T4
M4, AR P AL KK, FREKE RA F 11-KT 4 2 &4
BEARNERELHAARAERIERE AN MTSL, £RXKH, —FH
0 F TR gdnfa th Rk, LR gdnfb WKk . 2R H gdnfa 5§ gdnfb
TR B S 3 Ll PRl K RIS RAA R MTSL, 288 7R,
RA 4 7 1K gdnfa 0 % N EJE 5% L R 7l ROE R BE M, W5
gdnfb ty ZANEAE St LiF R RIR G R BEvE N, 11-KT AW RS AR
Ao
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WARSKERAMME, HRAFEAFT, RS
HE B FEIR R, SSC HEeM B fris s k4 H
RPN, MIAER I GDNF 1 2% (R 5 g kv
SSC W RpLsd 6 A LA LY, 7EHALMEL 30
N (Homo sapiens). ¥ (Sus scrofa). “F (Bos
taurus) B WF 5% [R A K B, GDNF 7] i 35 1 iF
SSC ¥4 58 I T PE 4", o1 — i, MR
(retinoic acid, RA) FIl i 1% 25 76 K5 55 A= 5 240 B 43
bk BEEBETEAEZEMN, fiE N FAEM
S B Dk B AR 1R Y OGSy 1Y, R SR
B 4 LA [R) B B ) o34k & F s UIAE OGN, A
I 7R, RA RIERE R 545 S 41 4 GDNF
() JE A P R R K 2 DA G, H B PR 32 ML
wilanfer, HHEMAEZED

A2, gdnf ] ZAEE T ASET 8 (Oryzias
latipes) . J& % ¥ AE L (Orechromis niloticus). HI.
% (Oncorhynchus mykiss) } ¥t 5 £ (Danio rerio)
TEN ISR A, R i TR 5
RGN, HARTER R, PR,
W B A 34 gdnf 2 LK, BV gdnfal . gdnfa2
M gdnfb, HH gdnfal 5 gdnfa2 (1) 40 i 36 i 45
X HATAR WG, gdnfb EEFRILT AR
ORI An i, If HOH A 7KF- 1 = IR 58 I 4
MIR G FE . S bR U AH DG, B D fa
2 gdnf B W R K, BN gdnfa F1 gdnfb, H
gdnfa TEAEFEA ML FR3K, gdnfb 120 B 2 TR 1
AR WAHE R, AL E AR, F
BEA 2 > gdnf S I FREH, BN gdnfa Y5 gdnfb, —
HHRBTHER, JFHAER R T 400 R SG3
HAEEAMEH, KM, F8 gdnfa 5 gdnfb 1F
K S e 0 4 SR AR A ], RA Ko = *
HERR AT, BRI AEZE, T, A&
W 5% P03 1 2 % IR 37 2% 38 (fluorescent in situ
hybridization, FISH) ;I & & gdnfa 5 gdnfb 1¥
KAy Rk, RPN Al S 5
FIKFHRIE RA M2 R B R 11-Ji JE S2
(11-ketotestosterone, 11-KT) ¥f HAR K HEAEH .

| S

1.1 SEIEHR

TGRSR T 28 CC MK R G, eI EM
F14hGHE, 10 h BEEE, R 3 IE K.
AWFFEAAT T VU R K 5258 sh )48 BEAE FH 48

PRZE 51234 E (No. IACUC-20181015-12), SE36
b AR PR N BT RS SIS DY AR B
-4z R VY R R 2 48 B 2 D1 23 i s 10 L ok
AT

RNA U&7 RNAiso Plus, 38 %% 5%t
4 PrimeScript RT reagent kit with gDNA eraser .
2xTaq Mix iff ., DNase I . solution I . pRL-Tk
ik, pGEM T-easy. pGL3. TB Green Premix
Ex Tag I . BR#&IVENDIEG Miu 1 . Xho 1 . Nhe
I . Hind M ¥y [ TaKaRa /A & (H 7<), RA
W H MCE 2y ®l(FP ), HiE% (DIG) RNA Frid
B & B Roche 23 7] (i 1), B&MEIE (S 57k
K57 & (TSA Plus Fluorescence System kits) It
F NEN Life Science 24 7] (£ [), J& RNA i
TURBO™ Dnase Il H Ambion /A 7] (3£[H), DNA
Marker BM2000 ¥4 [ & JK 4% [ AE ) 5 AR A7 BR 52
1R w], A DNA il DoGR & . ok
PR & . Jo B R ORI b 3R] 6 2
HRMRAERRH dEs) A RA R, e de i)
TransIT-X2 ) [ Mirusbio 2% # (3% &), DMEM
BrgRAk . WRNTEREN . NERRREN . W-HEE R . JF
Wl B AR . RN . IRE M. p-FiAE L
B4 1 Gibeo 2y Al (32 [H), Hepes(N-2-%% £, FE IR
Be-N-2-Z B iR ). — H1 3 I (DMSO) Ity |
Sigma 3w (), BIOLRBHRE RS (Dual-
luciferase reporter assay system) 4 | Promega 7
Al (EE), KT DHSa A 5256 2= A7 TR
firo SEEG TSI AR RS IR 1, BIYS
T R YIAE IEE PR B A BR A W 5E s, DU el
JE TR A MR B A PR R S
1.2 XWHE

A6 4 & U4 J] U I 7 A S
{ifi F§ RNAiso Plus #E£7 5 RNA BUE2IR, B f5 fi
HH PrimeScript RT reagent Kit with gDNA Eraser
R & HEAT W 5%, A cDNA. fi ] gdnfa
5 gdnfb ¥8 L5 W 24 R G W EE =R N (poly-
merase chain reaction, PCR) #4345 682 bp AY
gdnfa F1 703 bp [ gdnfb | Bt , & WIS 2 1Y
gdnfa 5 gdnfb i B 1E solution IRIA/EFH T 5
pGEM T-easy i, WFIFY MR A T7 )5
BT gdnfa 5 gdnfb Bt , I HLE 3 (DIG)
RNA 71 il 7 & & BUIE SCRI S RNA #4F
#¢J5 H RNase-free TURBO DNase 4t 2 580 °C
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x1 AARFFASIMER

Tab.1 Sequences information of

the primers used in this study

31045 ER3I1(5—3) R I3 43(5'—3)
primers name forward primer (5'—3") reverse primer (5'—3")
Olgdnfa CTGCTGAGCTCTGTTGCTAC GATACACCACGTTGTCGTCC
Olgdnfb GCCTGACCACTTGTTTGATTC CTAGCAGAGTGCTTCCTCAC

M13 CGCCAGGGTTTTCCCAGTCACGAC AGCGGATAACAATTTCACACAGGA
Olddx4 TCGAGGACGGGATGAAGAC CGGGCCTCCTGGTAAATCTG

Oldnd ATCCCACGGGATGTCTACGA GAGGTTTGGCCTAGGTGCTT
Olraraa CCGCGTTTCCTTGGACATTG ACGTCCACTTTGTCTGCCTC

Olrarya GAGATGGTGCTTCCCGAGAG GCAAAGGCAAACACCAGGTC

Olar CTTCACCTTACCACCACCCC GGATACCACTGTTCCGGACG
Olwtla ACCAGACAGGTTACAGCACA CCACAGTCGGTGAACTCACA
Olwtlb CTGAGGAACTACAGCAGTGATAA TATGAGTCCGAGTGTGAGTCT

Olgdnfa-qPCR
Olgdnfb-qPCR

GGAAGACGAAGAGCCACTGTTC
CGAGTAACGGAGGATGTGGG

TGCTGATGGTCGCCTCGATAA
GCCCAGAGCAGTACCTGAAT

Olgdnfa-1871 CGACGCGTGTTGCTTTGGCGGCATTATTT CCCTCGAGTTTAGACTCAGTTCCTATAAAGA
Olgdnfa-516 CGACGCGTGTTGCTTTGGCGGCATTATTT CCCTCGAGCATTCTCCATTCCCTGCGTG
Olgdnfa-1370 CGACGCGTAGGGAATGGAGAATGAGATG CCCTCGAGTTTAGACTCAGTTCCTATAAAGA
Olgdnfa-410 CGACGCGTATACGAGCAGCAAATCCT CCCTCGAGTTTAGACTCAGTTCCTATAAAGA
Olgdnfa-152 CGACGCGTACAGAATGAATTGGGGTAC CCCTCGAGTTTAGACTCAGTTCCTATAAAGA
Olgdnfb-2005 CTAGCTAGCTGATGCTAAACTGTGCTTGTGAG CCCAAGCTTTGTCCACTCCAGTCTGACAGAA
Olgdnfb-471 CTAGCTAGCTGATGCTAAACTGTGCTTGTGAG CCCAAGCTTCTGTTTGCATGGAATGTCGAG
Olgdnfb-1558 CTAGCTAGCTATCTCGACATTCCATGCAAAC CCCAAGCTTTGTCCACTCCAGTCTGACAGAA
Olgdnfb-480 CTAGCTAGCTGTTGGAGCCCAAATTGTT CCCAAGCTTTGTCCACTCCAGTCTGACAGAA
Olgdnfb-196 CTAGCTAGCTATGTGGTGTTGTTTGTCGCA CCCAAGCTTTGTCCACTCCAGTCTGACAGAA
actb2 GGCATCACACCTTCTACAACGA ACGCTCTGTCAGGATCTTCA

A8 H o #H.

e ARSI A SR,
BCAadBHEEFHRER, &2 4% 2R ®
(PFA) T 4 °C b [ . SBERREENGK . A8
A Y H, Zr9IH DIG ARiCHYIE L o BR) 5
S RNA 45 (FBEELAF] 1 2 3000) FT TSA Plus
Fluorescence Systems i£17 FISH J&, TR
R BE(FV3000, FUPRELHD) TSR,

RA #= 11-KT 4 22 AR 51 3% 55 69 4 £ 40 47

TR B T IO 4 7 #7585
K HLA 41, 1xPBS VR 3 K, R MKk 4l
LU T — A 48 LA L 5 e i 3 4L,
ESM2 $5 5L F 28 °C #7485 5%, BENL R 3 4
K, HP RAZLEEA | 11-KT Ab # 21 J X} B8
DMSO 4, M 3INHE . RAKNIHA 7N 2
AN, A An A 1T 10 pmol/L RA; 11-KT
AEBRZ 53R 2 AN, A3 B 1T 20 ng/mL
11-KT; XfBE4H fin A %5 & 1) DMSO. Ab# 24 h
FUWERES T 15 mLEPE T, A 1 mL
RNAiso plus, ¥ & # 7k J5 7% # 2 -80 °C {) {7

Mk iE s TR N R
U 4 A HErE S SR 5L, T 75% CBEPIHEE
5s, IxPBSUEW 31K, ¥ B 2 %A 400 pL
0.25% JREEAY 1.5 mL JoiE EP 45, A Y
F4r B WEJE F 28 °C I 1k 10 min, il A 55 &
ESM2 }5 4 AL, 1000 r/min 5.0 6 min,
FE EVEW, A 50 pL ESM2 15 3R KL H B R i
B 96 fLART, T 28 °ClHIEIEFRF T,
48 h J5 L E A ESM2 155353 100 mL, 541
N NS e 8 R i N L AW TS

RA #= 11-KT 4k 22 A% £ 4 R 3E a9k mfie

W LR R TR 5 2 6 fL AN 3% AR
., I ESM2 SR EE AT SR, 12 h 5 B
My 3EFEEL, RA LI 73 50 A 11 10 pmol/L
RA, 11-KT B4 535 A 1 1 20 ng/mL 11-
KT, XfHE4HHn A% & DMSO, #4344 HEE,
Iy HIAb 3 0.5, 2.0, 8.0, 16.0 F124.0h )5, Uk
EAMT 1.5mL EP 4, il A 1 mL RNAiso plus,
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TR R S5 5% 2280 °C {17 Ko BEREIR, T3 BTE AN 540 oA W

PCR - BIAMUERER R IBUS RNA J5, fff
A PrimeScript RT reagent kit with gDNA eraser i,
U #2385 5y cDNA, 3 3 RT-PCR A5 I AH ¢
BT HFRIENE O . ] TB Green Premix Ex Tag
I & 64T qRT-PCR, @ f2 6 0 AH G 5L PR 1
RKIEEOL, W act2 fERNZS IR, HEEN
AR kK 2728 AT AR
TR 842 69 gdnfa 5 gdnfb 5' L% /73] % A
F IR E AR 2 FA XUt (Mlu 171 Xho
1) VI3 M RN [R5 09 gdnfa 5" iP5 5 2k
HHICR MRS B, Sl a4 08 pGL3-gdnfa-
1 871F . pGL3-gdnfa-516R. pGL3-gdnfa-1 370F .
pGL3-gdnfa-410F #1 pGL3-gdnfa-152F; H Nhe
1 #1 Hind T AR #UEHY gdnfb 5 F 751
K RPOL R B #7444 pGL3-
gdnfb-2 005F. pGL3-gdnfb-471R. pGL3-gdnfb-
1 558F. pGL3-gdnfb-480F FI pGL3-gdnfb-196F
RA #= 11-KT #F R F] .42 49 gdnfa 5 gdnfb
5' L7 AR E M F R EER Y
HAUEIE TR X 208 22 48 FLANMLE IRk
Hr, B ESM2 B35 3 b5 6 hs, H TransIT-
X2" Dynamic Delivery System ¥ [ A #4) & i A [A]
Y gdnfa 5 gdnfb 5" LI 9N 98GR B
AR I3 5 1 B O B A 5 UK pRL-TK
FeOLdn ML, RO 2h s, ARERA SN 10
umol/L RA &Y 20 ng/mL 11-KT, X 41/ A %
i DMSO, B4l 34 HEE ., MM 24h)5, H
Dual-luciferase reporter assay system izt 3] &5 6
200 i 1 2 KOG 3R TR P AN W SO R
P o AR K G PE=(b P4 %2 K RO R
P A1 Ak B8 2 i S 20 D' 2 I )/ OO IR 2 i 2K
o S FR Tl % o) B2 ¥ B DO R BTG ) o

1.3 BES R

¥ JH GraphPad Prism 8.0 {4 S 56 $5c 4 1k
TR R 7 2250 Wi A0 ¢ K 3434, S50 b 80
K HPEBIEAPR ETDR (mean+SE) 3R (n=3).

2 4R

2.1 &b gdnfa 5 gdnfb TEFEE P WML RIA
1=K

S gdnfa 5 gdnfb BIE L. e SCHREE
b FISH #R7% HAE BT SRS 55 v i) 48 i 2R A4

RSB, HHAMpEREBESAFAEHREZER,
gdnfa FEFRKE TR (K MR-1~7), T gdnfb
PREZIN TR AN, 76 A5 58 240 M Qoks 1 41 i b
WA RRE (ER-8~14),

2.2 RA 1 11-KT X5 £ B gdnfa 5 gdnfb
I FRIEEIEIER

FHEGE RA F 11-KT X5 8 gdnfa 5 gdnfb
P IREAE , AN R BE RA FI 11-KT 4351 b
PR IRER A NS 24 h, 25BN, gdnfa W)
Fi552 F RA (10 umol/L) TiHTE, 1 gdnfb By
5% F| RA (1 A1 10 pmol/L) IE P (K 1-a); 5
ZK, gdnfa WFiE3Z %] 11-KT (20 ng/mL)
WA, M gdnfb 19 3R 3K 52 F] 11-KT (1 F1 20
ng/mL) IEFE (& 1-b),

23 RAFM INI-KTXNHEEAXHAME P gdnfa s
gdnfb HFRIEEEER

Ryt — B HRIE RA T 11-KT X R S 41 40
gdnfa 5 gdnfb 1IR3 02 A A K P B3 R A 2
T AR (R A R, R T R
SN, IR T RA X AL AR K% 35 4 40 i rp
gdnfa 5 gdnfb WIFRIRENE o 43 B 5 IR A
S BUL AR AN F 38 A4 B A AR IE 53 ddx4
F dnd, ik RA ZARIER (rar) FIHER R Z K
e (ar), [Fl B4 K IK gdnfa. gdnfb Je wilb
(Il 2-a~b), KEAHFFEERD], WTL 2K H Sertoli
YRR AR o 0 itk SR Ab S A gy
BB 0 20 B AT RE A A S Sertoli 40, A 44 A
MTS1. HFZANBR A rar Fl ar 5b, & FRIE
Fik gdnfa M gdnfd, H L, 43 B FR MTSI
FEWESE RA F1 11-KT X gdnfa 5 gdnfb V845 (17 2
TR A AL,

A[EHeBE RA I 11-KT AL MTS1 A [6] i
[H]J5, qRT-PCR il gdnfa 5 gdnfb MIZRRZE(L
L. 453 8%, RA( pmol/L Al 10 umol/L)
M 0.5 h i ZE 24.0 h 7] T gdnfa ) mRNA %3k
(K 2-c), HXFT gdnfb FIFeRTEYE, BR 1 pmol/L
RA 7£0.5h FiHH mRNA 548, HABIC B#E%
m (& 2-e)o S ZEL, 11-KT (1 ng/mL /8§,
20 ng/mL) 7£ 0.5, 2.0 1 24.0 h & 3 T # gdnfa
) mRNA % 35 (& 2-d), 1 11-KT (20 ng/mL)
1E 0.5h, 8.0 h, 16.0 h 1 24.0 h I ¥ gdnfb 1
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sense—gdnfa

25 pm

antisense—gdnfa

25 um

25 pm

sense-gdnfb

25 um 25 um

antisense-gdnfb

25 um

25 um

merge
Il’
/
/

S
75 A 5 pum
25 um H

- 5 o b A

B H gdnfa (1~3) 5 gdntb (8~10) 7£ 4 H#S B E AL P HIMRFRIZIER
4 AT SR ALY A gdnfa(1~7) 55 gdnfb (8~14) B SUREN AT RNCIRAL 2428, 155 FLL 6986 8 A (RFP) 2R, % R4 5l i H
IE SCERET AT SR AL 2458, 4 A% Bl DAPI(HE ) Y. A EET LI R A4 (SC). 1~3 I 8~10 N XTHRA, 4~6 F 11~13 NI, 7 F1 14

NR BRI .

Plate The cellular mRNA expression patterns of gdnfa (1—7) and gdnfb (8—10) in a 4-month-old medaka testis

Testis sections of 4-month-old medaka were in situ hybridized with the antisense probes of gdnfa (1—7) and gdnfb (8—14), the signal was represen-
ted by red fluorescent protein (RFP), the controls were hybridized with the sense probes, nucleus was stained by DAPI (blue). White arrows

indicate somatic cells (SC). 1—3 and 8—10 represents the control group, 4—6 and 11—13 represents the experimental group, 7 and 14 repres-

ent a local enlarged image.

mRNA £ i85 (& 2-0). Bt XM, gdnfal¥y
mRNA 5 I8 76 240 M K °F 15 4252 3 RA A1 11-KT
T, 1M gdnfb i) mRNA 23535 RA 1 11-
KT IEJ##E

2.4 RAF 11-KT 3t KN [E] 832 gdnfa 5 gdnfb
5' LR 5 R IE M RS

J ik — B 58 RAFIl 11-KT Xt gdnfa 5
gdnfb BJRFEAE S F 7K ELE i I 2l i AN
[ F A7 4%, 04 T gdnfa 55 gdnfb
() 5 o LIRS, KB EIE A £ RAR,
AR SELEA LT, ARG 18 i XSO IS PE o
Mr, #T RA A 11-KT %A [6] #5560 gdnfa
Y5 gdnfb 5' 1 ¥ 5% SRIE PE RS2

FHAR B[R R 1Y gdnfa 5° LRI 51 75¢
6Kl IR AR FE Y MTS1, 45 R EoR, H5X)
M40 25 2 pGL3 basic A Lk, pGL3-gdnfa-1871F .
pGL3-gdnfa-516R . pGL3-gdnfa-1370F, pGL3-
gdnfa-410F 1 pGL3-gdnfa-152F ¥ HA W i % 5%
WP, HA pGL3-gdnfa-516R %% 5 1% P & I,
Jf H pGL3-gdnfa-1370F . pGL3-gdnfa-410F 5
pGL3-gdnfa-152F %% 5 1% P A0 4, M1 3 B
gdnfa 5' L FE 51 —152~10 bp ELA #% 0 55 54
FEIefF. #IN 10 pmol/L RA 1557 24 h )5, 5%
HBZH7SINDMSO AL, pGL3-gdnfa-1370F . pGL3-
gdnfa-410F 5 pGL3-gdnfa-152F H%%5 5 1% P
FEA% (18] 3-a); #s 0 20 ng/mL 11-KT £5 5% 24 h
J& » pGL3-gdnfa-1871F [ % 5% i P & 3 F A%
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2.0 — = 0pmol/LRA
== | umol/L RA
== 10 pmol/L RA _—I—_

H

kk
| ——

ns.
[—

mRNAH R F 1k 7K
mRNA relative expression level
& 5
I I

gdnfb
HE DR 44 K

gene name

(@)

gdnfa

*

| —
2.0 ~=0ng/mL 11-KT  _**

o) =1 ng/mL 11-KT

5 =20 ng/mL 11-KT
-
N 5 T T
H}{k % ns.
= 010L = T
X oo
Z =z
< 3

o]
& =05k
£ 20.5

~

g

gdnfa gdnfb
R AR
gene name
(b)

1 EBR (a) 71 11-FIEZER (b) ZEHLUKEXS gdnfa 5 gdnfb RGBT
ns. S IRAA L 2 AR B2 (P>0.05), *. SXFHRZAIM b 2 57 5.3 (P<0.05), **. S5X R 41H bt 2= 7 5 3 (P<0.01), FIAE.
Fig. 1 Regulation of RA (a) and 11-KT (b) on the expression of gdnfa and gdnfb at the tissue level

ns. no difference compared with the control group (P>0.05), *. significant difference compared with the control group (P<0.05), **. extremely signific-

ant difference compared with the control group (P<0.01), the same below.

(1% 3-a), # M RA Fl 11-KT A] 753 /K - 51 4
5 gdnfa 5%k FRIE

FHAR 2 A R R #  1Y gdnfb 5" LR P 51 9
SR R R AR Y MTS1, 45 B, 55Xt
M8 40 25 %k pGL3 basic AL, pGL3-gdnfb-196F %
SEIETEEAR, pGL3-gdnfb-480F Johkfih 1,
W gdnfb 5' 137 ¥ 511480 ~ —196 bp H. A7 f1 7] I
oot (18 3-b); 5 pGL3-gdnfb-480F JUH% sk i
PRI, pGL3-gdnfb-1558F ELA #uik 4 st i 1k
FW gdnfb 5' LU 511-1558 ~ —480 bp HAT IE[7]
W TOF (E 3-b)o BN 10 umol/L RA 153% 24 h
J5, 5% B4 ¥R in DMSO #H ., pGL3-gdnfb-
2005F . pGL3-gdnfb-471R . pGL3-gdnfb-1558F
pGL3-gdnfb-196F 1% s i PEW i F+ i (1] 3-b);
AN 20 ng/mL 11-KT %5 3% 24 h J5, pGL3-gdnfb-
2005F 1 pGL3-gdnfb-1558F I % 55 3% 1 W] & 7+
= (B 3-b). HILERM, RA Fl 11-KT AI 743 F
TKEIE T gdnfb Y55 3835

3 v

GDNF #z F- 76 K B (Rattus norvegicus) 4
JIE J5T 44 b 2R 55 5 ) rh g gl Ak R s R AR I
HEZ AR SSC A T B fndtfp b B B2
PRS2 fEmf g2, GDNF F2 KA T
Sertoli 4 it 554G SL4E A URE A ™5 FE e,

HAjC eSS fn | wrhl | FHeh g e 7
R F o SHFLRAE, a2k gdnf HA
FE, HATER A HOE PR B gdnfa, AT Y
gdnfb FIE TR A FE A AN, Hob e
i gdnfb. WL gdnfal 5 gdnfa2. T8 gdnfa 5
gdnfb FERG S P ) A0 i 3 R B ok AR E . A
MR K, i gdnfa EEFRIB TR EARYNHL,
1M gdnfb BREEVRANMIZRIRAL, #6285l 20 il rh
AR RBE ). NERW, &8 gdnf/ 1) 2
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Fig. 2 Regulation of RA and 11-KT on the expression of gdnfa and gdnfb at the cellular level

(a) The cells (named as MTS1) were isolated from 4-month-old medaka testis and cultured at the passage of 16. (b) Gene expression of MTS1 by RT-
PCR. The number in brackets represents the number of PCR cycles. (c) (d) gdnfa, (e) (f) gdnfb. (c) (e) The expression of gdnfa and gdnfb in MTS1 after
RA treatment. (d) (f) the expression of gdnfa and gdnfb in MTS1 after 11-KT treatment.
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Fig. 3 Regulation of RA and 11-KT on the expression of gdnfa and gdnfb at the molecular level

(a) Construction of luciferase recombinant vector with different truncated 5’ upstream sequence of gdnfa and the effect of RA and 11-KT on its
transcription activity. (b) Construction of luciferase recombinant vector with different truncated 5’ upstream sequence of gdnfb and the effect of

RA and 11-KT on its transcription activity.
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Differential expression patterns of gdnfa and gdnfb in
the testis of medaka (Oryzias Iatipes) and their regulation by
retinoic acid and 11- ketotestosterone

QU Ximei ',  WANG Yuan ', ZHAO Changle ', LIU Lei ',
TAO Wenjing', WANG Deshou ", WEI Jing "

1. Integrative Science Center of Germplasm Creation in Western China (Chonggqing) Science City,
Key Laboratory of Freshwater Fish Reproduction and Development Ministry of Education,
School of Life Sciences, Southwest University, Chongging 400715, China;

2. Chengdu Kangnuoxing Biopharmaceutical Technology Co., Ltd., Chengdu 610219, China;
3. Guizhou Hongcai Junong Investment Co., Ltd., Liupanshui 553500, China

Abstract: Glial cell line-derived neurotrophic factor (GDNF) is a key factor mediating the self-renewal and maintenance of
spermatogonial stem cells (SSCs). Our previous research indicated that there were two gdnf genes in medaka (Oryzias latipes),
namely gdnfa and gdnfb, both of which were expressed in the testis and play important roles in the spermatogonial stem cell
line SG3. However, the cellular expression patterns of gdnfa and gdnfb in the testis, as well as regulation of their expressions by
retinoic acid (RA) and androgen, remain unclear. In this study, the cellular expression patterns of medaka gdnfa and gdnfb in
the testis were detected using fluorescence in situ hybridization (FISH). Furthermore, the regulation of RA and 11-ketotestoster-
one (11-KT) on the expression of gdnfa and gdnfb was investigated at the tissue, cell, and molecular levels through real-time
quantitative polymerase chain reaction (QRT-PCR) and transcriptional activity analyses of their 5’ upstream sequences.
These results indicated that in medaka testicular sections, gdnfa was primarily expressed in somatic cells, while gdnfb was
expressed in both germ cells and somatic cells. In testicular organ culture and somatic cells MTS1 derived from adult medaka
testis, RA and 11-KT at different concentrations significantly down-regulated the expression of gdnfa, whereas up-regulated the
expression of gdnfb. moreover, RA and 11-KT treatment reduced the luciferase activity of different truncated 5' upstream
sequences of gdnfa, but enhanced the luciferase activity of different truncated 5’ upstream sequences of gdnfb. Collect-
ively, medaka gdnfa and gdnfb exhibit differential cellular expression patterns in the testis and are differentially regulated by
RA and 11-KT at the tissue, cell, and molecular levels. This study deepens our understanding of the cellular expression patterns

and regulation of medaka gdnfa and gdnfb, and lays an important foundation for further research on their biological functions.
Key words: Oryzias latipes; glial cell line-derived neurotrophic factor; retinoic acid; 11-ketotestosterone; testis; somatic cell
Corresponding authors: WANG Deshou. E-mail: wdeshou@swu.edu.cn;

WEI Jing. E-mail: lalsos@swu.edu.cn
Funding projects: National Natural Science Foundation of China (31972776, 32172969, 31972778, 32172953); Chongqing
Natural Science Foundation (cstc2020jcyj-msxmX1045)

R E K7 2: 2 E /) sponsored by China Society of Fisheries https://www.china-fishery.cn

11


mailto:wdeshou@swu.edu.cn
mailto:lalsos@swu.edu.cn
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

	1 材料与方法
	1.1 实验材料
	1.2 实验方法
	 探针的制备
	 荧光原位杂交
	 RA和11-KT处理体外培养的精巢组织
	 精巢体细胞培养
	 RA和11-KT处理精巢传代培养的体细胞
	 PCR
	 不同截短的gdnfa与gdnfb 5′上游序列荧光素酶报告载体的构建
	 RA和11-KT对不同截短的gdnfa与gdnfb 5′上游序列转录活性的影响

	1.3 数据分析

	2 结果
	2.1 青鳉gdnfa与gdnfb在精巢中的细胞表达模式
	2.2 RA和11-KT对精巢组织中gdnfa与gdnfb的表达调控作用
	2.3 RA和11-KT对精巢体细胞中gdnfa与gdnfb的表达调控作用
	2.4 RA和11-KT对不同截短gdnfa与gdnfb 5′上游序列转录活性的影响

	3 讨论
	参考文献

