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BRAREHZAPGRY [ HF la B TR AEZE A HB-FEXKLEAEE A BEAL
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STE R M B R M Scp3 M ki, HABMAETHERMbEGE, RHELTHT
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ERIER, RAFTRBEZMF A E, HZE oo By 230 F 5 BMS493 7 {2 3k 40 it 54 78 o
% A8 NEF, RAZET TR MM S 1A < L H poudf3. kifd Rk, LB EH»HHERE
W dazl 3k, EXXEMBE LB A EH W sep3 XA LHE R . & 8K, AR
BaHxrapNER 2 ER L, X5 HHERALEMKIHE IR /DR SSC 7 & € 3 Scp3
Rk, HHANBBE LRI HEEHMNARERAE LR E3DFEHRAHT, WA 96 L3k
BRI ERE SRR AT R, 48h Fall R RAERE 4 K, RA. BMS493 4 22 4,
MEBAEABh EHNEF RO ECR L, REPEMAEERKAE 2D HILEF . £
8EZ 34X, RAREBUABBARMARER XA AT E G T E4, T BMS493 4 2 4 X
TrHEH. AREKH, RAGETH SG3 #7, R#tHL,, EXEFF ALK E R
RBEHEEST . KAFARFN N A% SSCHMEFATRET RAARHAE, MERHKT
T RA 5 5 7 # 25 SSC #7585 4 4E A B IR AR .
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F9, Wang %5 i iE RA Ab PR/ (Mus muscu-
lus) RAMNE SR SSC, AT B 4255 H 5 sl 805 2L
RIS E A KE M 3 (synaptonemal complex
protein 3, Scp3), FiEAT IR T Ay B A £
W, fefrh, ARV, RATER S 0Lk
BRI 2 R oy A b ok A b B AR T
SR, RA FF 25 SSC 45 5 o4k 0y /8 H anfef
HAER AN SSC AAWE AL, HATAWARGE,

T % (Oryzias latipes) J& Wi ¥ 4 H (Beloni-
formes) 57 ##} (Adrianichthyidae), Hong 25" F i
AET BORS SLA U TR ST T S Ok R
T4 R SG3, HAE KRS RERF S faE s, Jfak
e AERE T, RIT RS SSC A st T
WA AT, = @5 6 5 24K pGRY, FE
i L/ Kl F 1a (elongation factor 1-alpha, efla) J& 3l
¥ UK ) 4 & 1 H2B-%¢ 8, %¢ )t R 11 H2B-GFP,
scp3 JA B FURBNERS R R 41 (A9 ' H H puro-RFP

Miu1(10 734)

EF1A
Eco R 109 536)

11415bp

prm UTR

EcoR1 (6774)
Asc 1(4587)
SCP3

(@)

100 pm

100 um

KB R 2 IR sh i asOLE H YFP, ATHH T
T AN IR 2 SRS T IR E (B 1-a, ) A
WF52 K FH pGRY # Y+ SG3, 3453 Fa %% 41 Ml SG3-
pGRY, #AJ5iE it RA M HAZ K (retinoic acid rece-
ptor, Rar) o, B. yiZ Ml FIAbEE, 8 WLt
2 W I A Bf 2 75 AR T B A, IR RAE
5 3E T a2 SSC RSN FE 5 Ak IR R

1 MRS

1.1 SEIe#Rt

S0 T FH 04 0% BT N3 [ S R SE ST A, B
K TV RFRK AR ER SAHE TR E
TR A SRIE 28 °)C IR KRG, b
TEFE A 14 h G IR, 10 h BRI . 75 64SG3 4 i &
FHHT I3 [ S R4 . ARBF ST AR T P K2
SIS WA B A 2 e, SRR AR R

meiosis spermatid

Hind 111 (3 852)

()
1 TREBMMEEE SG3-pGRY MIEAL
(a) F (b) =#Rk 45 WAL pGRY 45k~ E Bl pGRY HHIH efla 8 3T IKBN 2 [ 2B-4R (27 a1 (H2B-GFP) ik, AT DA RS kL scp3
JE )T IR RS 2 K -2 (9SG ER [ (Puro-RFP) Rk, T DL Ay R R 4B SRS SR B8 3 TSI 3 (9O R A (YFP) Ri&, T BAK
WS T R4 (c) FalEapk SG3-pGRY iM% . (c-1) GFP, (c-2) RFP, (c-3) /& GFP. RFP FMBIMLE ELE L. bR 100 pmo
Fig.1 Establishment of a stable transgenic cell line SG3-pGRY

(a) (b) Schematic illustration of pGRY. The promoter of efla drives the expression of histone 2B and green fluorescent protein (H2B-GFP), which can
monitor plasmid existence. The promoter of scp3 drives the expression of puromycin and red fluorescent protein (puro-RFP), which can monitor the initi-
ation of meiosis. The promoter of protamine drives the expression of yellow fluorescent protein (YFP), which can monitor spermatogenesis. (c) The
observation of SG3-pGRY. (c-1) GFP, (c-2) RFP, (c-3) was the merged image of the bright field, GFP and RFP observations of the cells. Scale bar was
100 pm.
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N G R ST P T K2 S 0 3 ) 78 BRI A2 3
A, IR PR K2 SL 0 sh e L A 2 5t 2%
] R T BT

3 YL 3 TransIT-X2" Dynamic Delivery Sys-
tem Il | Mirusbio /A ] (32 [E), DMEM k%37 3t |
WARPREN . IERRREN . -5 R . AET R AR
WEBENE . G4 M . p-SiAE L BEI H Gibeo 2
A) (35[H), Hepes. HIH% . RA. BMS493 (Rar iz
P50 ¥ A Sigma Al EH), £ wpEPLK
Scp3 g H Abcam 28 H) (& [H), —Hr (1L FE PR

1gG) W A CST AW (), FHANE-HHLL (HE) B
i &4 H Solarbio /A F] (AL 5T), 4 i3 FE K
3K 5% MTS (CellTiter 96° AQueous Non-Radioact-
ive Cell Proliferation Assay) Ilj H Promega /A ] (32
), RNA #2HUL 5] RNAiso Plus. 45 —%% cDNA
A R & . 2xTag Mix fiff . DNase I, Real Time
PCR 1871 &3 [ TaKaRa(H A%), JCNEE R BUkL
KX & A TIANGEN (Jb50).,

LW TSI AR LTI 1, Bl
Sy ¥ el AR 52 i

®1 AHRFAASIMER

Tab.1 Sequence information of the primers used in this study

GlE/ER i Em5I(5'—>3") a1 315" —3")
primers name forward primer (5'—3") reverse primer (5'—3’)
Olpou5f3 AGCGACTCTGAGGAGGAGAAC CGGCAAATTGTTGTCTGGCT
Olkif4 CCATGCAGTACCCAGAGGC GTGCGGTGATGTGCTTTCAG
Oldazl CTGCAAAGGATACGGGTTCGT ACAAAGCCAGGCGGAATAGA
Olkit TCTCTCTGGGAAATAGCCCGT AAGGCCTCTTCAAAGGGTCA
Olscp3 GAATGTGCTGCTGGGAATGAG AGAACTGCTGCGTTGTCTTC
Olspol 1 ACGCCACAAAGAGAGATGTGTAT GTCGATTCTGGTGCCGTCTT
Olrec8a AACCTGTGGGGCCATTTTGGA GTCTTTTACAGCGCAGCAGG
Olrec8b CGATTTGGCTGGTTGCCACA CACCACCACGCCATACTGAA
Olprm AGGCCTCTCTCCCCGC TGCGACGGCCAACTCTTC
actb GGCATCACACCTTCTACAACGA ACGCTCTGTCAGGATCTTCA

1.2 EHE

e ey 2D 5 3D 3% 4 ESM2 #4557 SG3
AT 0.1% WAL 0 A M s FR A, ot i A
K% 22 90% I AT ARG 77, RIS 40 i 1Y
2D }55% . FHER TR Z R . A BRIE 1Y s &
0 M 15 IR ARG SR A, AL AR R R 2 2 000
UM, 24 h fE A 2 RAEECIRAER, BRI A4
LG 3D B 5%

pGRY #2 4% tm Jio #) 32 H TransIT-X2"°
Dynamic Delivery System ¥ 4% pGRY £ SG3 4iifify,
3dJEIMARER BRI IR, fERRER
VA4 T SO R 3, 195 GFP BHME40M, 4%
SRR 3~5 K, A B R L T ) ERS B T AT
BEROWEE, B IR 40 pGRY-SG3.

BRoME B BR B (ALP) % &, B &
1: 1 HEY/SERE %, A NBT/BCIP 4 (4 i 5 4%
YA BI T R, 25 B,

RILRAFE W bR 5414

R E K7 2: 2 E /) sponsored by China Society of Fisheries

FH Scp3 — Pt (1:200, RFLLL) 4 °CIFH L X,
Alexa Fluor” 594 #ric 19 ¥t (1 : 1 000, fARFILL)
37°CHH 1h, )5 DAPI £ 4%, pGRY-SG3 [
A it S AR IB W (30 mmol/L Tris, 50 mmol/L JEEA |
17 mmol/L ¥7 # B8 #1 . 5 mmol/L EDTA. 0.5
mmol/L DTT, 0.5 mmol/L PMSF, pH {H 8.2) &b #f
30 min, 1% £ %W EEE &, Scp3 LA (1 : 200,
TRFLLL) 4 °CF E 3%, Alexa Fluor” 405 45 ic 1)
“Hi(1: 1000, RFIE) 37 °CHER 1h, 7EILE
LR IEE (FV3000, BUMKELHD) NiEfTilgE,

TR B ER mieHE PR E AT
8 H s 2 A7 e vE T 830 B, 1 3R T 28 °C /K,
FERMETHIE 2 °C, HL & 35°C, 35°C 4kLeiH 3¢
LR SR G ME 5 A TE % (80 mg/kg 1K &),
35°CoKR ISR, 2 JRUGHCIERE, HE QLM
VAR P A ML I BRI 0 5 29 10° 4> SG3-pGRY 4
U368 ok A B AL S AR S, R R A B 1T e b B
Jo B R BROR S, TR BE R IR 2 28 °C KR,
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TERSAR G ARl [ O SRR, [ilsE . Ui, Z
J5 34T DAPL 3¢5, WAOUER .

bm i, 38 FA E M AR M 1E ESM2 15 37 1
SG3 1 43 Hl im A 125 pumol/L RA 5 10 pmol/L
BMS493, [a] B I ACHH B R B 1) DMSO 1 S %
WL Ay BIENIABYEE 0, 48 F1 72 h I MTS #5410
ftl ODggo WG, BAFKMRPEL 3K, BiK
Ty AR R S UL R AT o 20 B A 1G5 0 M LAAH
XFOCEEAE R, AHXTWOGBE(E R, FRos 41 i
WREEBR, YGTH TG PR o AHX IR O B (A =21 i e
AN TR 5] [1] 25 OD g W ' 1EL/40 7 AH W] A B 2% A7
0 h Y OD g WIGAH -

5% 8f & & RT-PCR (qRT-PCR) BE
RNAiso Plus #£H{ RNA, H PrimeScript® RT reagent
Kit with gDNA Eraser (Perfect Real Time) (TaKaRa)
Wi %% 5%l cDNA PR Witk . fr 1l PCR 514 (36 1)
PEN & T, [T PCR 774 5E I F VKR ok B — 4%
W TAWBIZE . FH qQRT-PCR iR 7| & (TaKaRa)
K RE S AR TR L ) mRNA ik, L B-actin 15
SHNSERA,  H SRR 2744 114

1.3 #IESR
K SPSS 22.0 A4 % 52 56 B b 247 L

26 um y 20 um

ElhR 1

FEANT, P<0.05 TR 5N R4 2255 B3,
2 4R

2.1 RREMPERIEE

pGRY #:14% SG3, 4 1 pg/mL M= 5 E ik
WL RELRT SR, RS TR 1M SG3-pGRY . 1%
MR E KRR OIOLEN, AR WA EIOLE
WOSOLE AN EE (1),

22 REMBTMERIILERE

ALP 375 £ 30 5 A by 4G 0 20 B Pk 9 S
FRU™ . SG3-pGRY 48 ALP Jeft,, 59 s, H
HAW G ALP i, 5 SG3 HEYLnif it e (458 5 A
M, PR AT PR R T (B T A1), Rtk —
Al SG3-pGRY Jr LT BE , 38 i A FE AL W 0
S, A MRS AR B I AL RS RS2 AR AR B
FEAE 5 AN ] B[] 2 ' Sl F 00 S5 AL A 240 L 174 o A B
A B o HLE I 9 22 Ak B A0 fARORg S 4 41
(n=5), KIITA Z ki oK 5L L R A= 5 4
REBSFCHER (B T -2) FEAE IS AN ] I 6] 2256
BRI K B, 25 Rz Akt 23 AT HL2H 4
HB A A UK A M (B A28 AR, 8 AR L) 2
i590% L b BAE)E 10d, FEARGE /N BE R &

10 um

10 um

SG3-pGRY HJ ALP M SRR 1L E &R

L ALP ik, 2~6. AN 0K RE . 2. IV 2 AL BETT 6f, HLE Y (0 WS¢ Ab B ok SEA 20,y L N 0 A B 40 IR KBV BR s K% SG3-pGRY (

g BB RAFL B R S B Y A B SRR RSB, P AIFERR S 10 d (3). 30d (4). 44 d(5) F1 70 d (6) %L & B ML 42 (it Pk A N 7 kG 2R
YR E R AT BT R, FONKE S GFP. RFP A DAPI WS FIILE AT . *. RFKIX RFP WIHLIALIME, # & RFP Mt A40He.
Plate I ALP activity and differentiation potential in vivo of SG3-pGRY
1. ALP activity, 2-6. differentiation potential in vivo. 2. a large number of endogenous germ cells in testis were lost after busulfan treatment by H.E stain-
ing observation. The donor cells of SG3-pGRY were transplanted into O. latipes testis after busulfan treatment after 10 d (3), 30 d (4), 44 d (5), 70 d (6),
the colonization and RFP expression of donor cells in testis were observed by fluorescence microscope. The pictures show the merged images of GFP,

RFP and DAPI observation of the sample tissues. *. donor cells that do not express RFP, #. donor cells that express RFP.
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PR A 20 M s BT 5O (IR T -3), $oR bR
I FIR Sep3, KA T WA, BAHE 30, 44
170 d, AT AT DL 432 605 ' BH M 19 AL 4% 40 i T
LI IR (KT -4, 6), HEaR Bt iy
FESZ AR ARG SUE AR F e R AR AR, [RIs mT g
FIH AR B N LT TG BE PR AR (IR T -
5), HE R HEIAR AT RE oAb IR A . 45
I, AR IR T SSC T K b ihig

23 FRERERRL &I T MM AR PRI Scp3
Scp3 1 W HNVEE D R AR E T A

SG3-pGRY

TR SG3-pGRY e 24 Jifd v 21 €825 S R 15 Wit
Y ML IR PE Sep3 MR, SLH 2% Hong 51 i
BS54, [RIETH Scp3 Bk, 45
RER, HRoeain] MR a e, JFE
H 5 N I Sep3 1Y Bie Ju o FHYES 5 (B ()
g or (KRR ). e BIRR S AN £1 (85 e T L
ST A B PR Sep3 BIFRIR . BLAk, T BB S
A GPET GBS R B IR, Scp3 7 F ik THE
BRApf (E ), s#E— 2RSS T T Scp3 dik
FESPE S Sep3 VR AU S4hR R o+ 1 T ATk

RFP || DAPI

20 pm
testis
X HEZH
control

[ hiz 1T

20 um

SG3-pGRY L &3 AT LG IR Sep3 ByRiE

1~4. SG3-pGRY Wtk Scp3 Mt e ey taiige. 1. GFP, 2. RFP, 3. 40Mi T Scp3 — 5 45t (Alexa Fluor® 405) bric I = Fiidk 47 %
PRI T IEE, 4. 1~3 MFLTENL: 5~7. B S 21 Scp3 I A St Y M52 . 8. &1 7 N AE T X IR B . % HRZE (7~11) —

PO IE S G I -
Plate Il

Red fluorescence in SG3-pGRYcan monitor the expression of endogenous Scp3

1-4. immunofluorescence staining of Scp3 in SG3-pGRY and fluorescence microscopic observation. 1. GFP, 2. RFP, 3. Alexa Fluor” 405 observation

after the cells were sequentially stained by anti Scp3 primary antibody and AlexaFluor* 405-conjugated secondary antibody, 4. the merged image of 1-3;

5-7. immunofluorescence staining of Scp3 in O. latipes testicular sections. 8. an enlarged view of the area shown in the inner box in 7. The primary anti-

body in the control group (7-11) was the normal rabbit serum.
2.4 RA FS¥T4EENS G

1E 2D 44 F 85 9% SG3, MTS #&:illl RA (12.5
umol/L) Jz H:aZ Ay fi il 3] BMS493 (10 pmol/L) X
HIEFEIE VRS2, WS LU ) DMSO i %) R,
SRR, RIS 48 A 72 /A, RA I
6 20 M 5 (P<0.05), FEALHEJS (5 72 /NEE,
BMS493 & i i 4i i34 56 (P<0.05) (& 2), # W]
RA {55 1 4170 ] 200 0 F0 184 58 06 2

2.5 7E2D EFEHT RA ESXRES LAY
1E 2D Higi 44 F, RA AP SG3-pGRY 4Hf,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

qRT-PCR Kl 41 e 2 Gt 5 3 AE AR SC LR 1 Rk
Ifiat BHONE A ut, IAESE RA 155X 4
far e, 450 BoR, RA S EHES 8 K,
Ab PR o f B2 45 BB WL 4% B 21 (. o Sh ) R ik
2 A A0 B A N IR Scp3 ARk (RN, RA
AbPE A8 hm, AT UL BETEAH SC LN pousf3 . kifs
Fik M (P<0.05), - AEAH G EEA dazl (deleted in
azoospermia like) ik [ ¥ (P<0.05), {HXFH A4
LA R FE A scp3 . c-kit, spoll, rec8a Fl rec8b 3
BT L (P>0.05) (K 3), RWIFE 2D Hi 7 4%
FF . RAEHE SG3 A4k, HIFARAES T
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0 . x WA, S 2 5k I 2 A IR 5 4T (5%
FR . : (B V). SHCRIE, 3D 4R R 7l b B0 2H J
o o | ®DMSO SYEUASEIED scp3 . spoll il rec8b K142k K -
E8 Rl BT 2D AR, fE 3D &0F T, RA AFRZDN
e lsr B SR 5L D 5 AR R4 F X BB, i L
2% 10! I BMS493 LA TARIRI & P T e e
T2 sl (P 4y, HWI7E 3D B4 PE T, RA {55 7T {2 it
© S 2 A (R A 40 R 4 5
48 HE R
i [H) /h
time 3 ij‘i/g
&2 RA REZEZHHF BMS493 3t
SG3 ig?ﬁﬁ@%ﬁﬂrﬂ ZIKE}%D/{%J%SG?) éﬂ]ﬂ@%j"j*ﬁﬂ, *@@Tﬁg

H S VR B AF =20 i 7E 7S 5] BT 5] 50 OD g9 MR ARL/4H 2 75 AH 7] Ak 2
%'ﬁ:T 0Oh E'(J 0D490 ﬂ&ﬁ'ﬁ{ﬁ (n=3)o *, %ﬁﬂ%ﬁﬁ‘ (P<0~05)’
ns. ~HLREER (P>0.05), T,

Fig. 2 Effect of RA and BMS493 on
the proliferation of SG3

The relative absorbance value equals the OD,q, absorbance value of cells
at different time points / OD 49 absorbance value of cells at 0 h under the
same treatment conditions (#=3). *. significant difference at P<0.05; ns.

no significant difference (P>0.05), the same below.

o Scp3 (3R, I IR R K A o I
5 RA AbF/N B 2D 25 AF T 55 3R 89 SSC Al B 2 5
5 Scp3 FIXW AR,

2,6 TE3DIEFEHT RAESITMES LAY

N

7 3D B3R 4R, A RA. BMS493 4b B &%
FRANM, LA DMSO Mxd i, F b3k 2D 5533
ZAE T B AR D7 ¥R 4R 98 RA 5 5 X6 41 i 43 46 1Y)
SO, SEHEOR, G 48 NI AN B AR B, Bk

100,pum

papiist
control

100 pm

WA M N PR Sep3 KIAMERFEAIM, Z AR
AW 5 ALP IEPE, 4HMOFSAE 5 BE R E A 32 A £
K, IR 2, RHEHANREE T SSC T
PEJ A, 73—, W 7E 2D M 3D iR
AT iE— 2058, K RA {55 AT SG3
g, AR, (HIFAR A T A A s
SRR CHEN R . ABFR A R 28 SSC #5165
S — PR R R AL T R AR, [RIEA BT
WA T f# RA (55 7E402E SSC #4785 70k PRI

X FLIE A R E MR UESS, RA B
SRR N, Kl 5 S Stra8 HFR A
WA AR RS i, A2 F L
Stra8 fiY 2 35 15 7 oA IR L 28 26 78 A4t it i 0 o3 S e
RIARAED Y, Fefarh, Rl E AU R
B, RA YEFG 7t (Silurus meridionalis)., &% %3k
i (Oreochromis niloticus) I3 KX 73 4 i 1o 72 H H
HEBVEH, [FRREZ I Stra8 (UAFAE T 240
M REAR, FEERARNE . e P Bk

iR
bright field

ERRI 7£ 2D 1555 4T RA 5543 SG3-pGRY A 8 d FAI B W E

XA RA V77 DMSO 4b2E .

Plate Il Microscopic observation of SG3-pGRY treated with RA signal for 8 days under 2D culture conditions

The control cells were treated with RA solvent DMSO.
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mRNA FHXf R ik &

relative mRNA expression level

1 2 3 4 5 6 7 8
Z Rt S 7 ARG A
pluripotency and differentiation related genes
El3 722D IEHFEZHET RA ES4IEX SG3-pGRY
M REM S 7 WA XERERIEZ

Fig.3 Effects of RA signal treatment on

pluripotency and differentiation related gene expression of

SG3-pGRY under 2D culture conditions
1. pou5f3, 2. kif4, 3. dazl, 4. ckit, 5. scp3, 6. spoll, 7. rec8a, 8. rec8b.

GFP RFP merge

50 um 50 um

BMS493

50 pm y 50 um

Xt HE
control

50 pm 50 pm

BRIV 7 3D 157 £ H T RA 542 SG3-pGRY
ZHAE 48 h Tt RN E
Plate [V Fluorescence microscopic observation of
SG3-pGRY treated with RA signal for 48 h under

3D culture conditions

WD £t (Danio rerio) YK PN 31 A& W, Stra8 [F] 47",
PRI, FEfaZSrdr, HRT Gz W eigs o 248 ih
S 097002

Scp3 EINE A RIK S E EWAIEN, iR
2238 TR o 24 0 A FE AN N, 38 A R sk B
G3 SLA BE A AR AR AR AT . ARBESE L R,
Scp3 7E T #AG 5L [ R4 Sk 28 08 Tk B oy 24 st
AR A FEARNN . PG, AREFFELL Scp3 RiBH K
W SG3 B ek A T s 2., AN, LI

R E K7 2: 2 E /) sponsored by China Society of Fisheries

I} 03D RA
5 B 3D BMS493
= 20 B 3D DMSO
2 4 0 2D DMSO
&
K oe3
H{_{ o
B2
e
s 1
[}
20
3 1 2 3
ARG EEA
differentiation related genes
(a)
- 6 r 03D RA
5 b B 3D BMS493
= S r m 3D DMSO
2 @ 2D DMSO
i & 4
®E 3
= <
22 )
-
[}
z 1
=
2

AR IE R

differentiation related genes
(b)
4 HEIDEFEHT RAGSAIE48h (a) F
34 d (b) ¥ SG3-pGRY ZHAE 3 L HH X E E RIXF M

1. scp3, 2.spoll, 3.rec8b. FHPANFE /NG FERRRNGREER
(P<0.05).

Fig. 4 Effects of RA signal treatment on the
differentiation related gene expression of SG3-pGRY for
48 h (a) and 34 d (b) under 3D culture conditions

1. scp3, 2. spoll, 3. rec8b. Different lowercase letters represent signific-
ant difference at P<0.05.

K H qRT-PCR kil T 2 fig 14 #H & 43 F pous/3 il
klfd UL e 53 A A 52 3 F dazl, c-kit, scp3. spoll
K rec8 BIFRINIK, VIR fbiR3E . 2
AWFFERW, pous3 Rl kifd 1 2 15 TXE IR 40,
I H LK K 5 40 53 Aotk 2 2 6 A DG
Dazl | {Z AE7E T B HESh Wy WM AL TH AL, 7 985X
ALt AR rh B AR Y, pERE, /N
Dazl 25 F] 5| A 58 40 i A B A5, ASBEHE AR
Boorsd, MERRrhE SRR, RECRE,
C-kit £ 2RI T 0 AL KT I ™, Spoll Ky
Bn2Em 4 8 (recombination protein 8, Rec8) 5
Scp3 FAML, R 2GS s,
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Role of retinoic acid signaling in the proliferation and differentiation of
medaka (Oryzias Iatipes) spermatogonial stem cells in vitro

WANG Yuan ', LIMingyou®, BAI Xiaoming', QU Ximei ',
LUO Yubing', WANG Deshou ", WEI Jing "

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
School of Life Sciences, Southwest University, Chongqing 400715, China;
2. Guizhou Hongcai Junong Investment Co., Ltd., Liupanshui 553500, China;
3. Freshwater Aquaculture and Fisheries, Ministry of Agriculture and Rural Affairs,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Studies have shown in mammals that retinoic acid (RA) is a key molecule mediating the initiation of
meiosis, and can directly induce meiosis in cultured spermatogonial stem cells (SSCs) and express meiosis spe-
cific molecule Scp3. However, although studies have shown that RA plays an important role in testis differenti-
ation and development and meiosis initiation in fish, its role in SSC proliferation and differentiation and whether it
can directly mediate SSC meiosis remain unclear. In this study, the three-fluorescence reported plasmid pGRY,
which contains three promoters, i.c., elongation factor la (efla) promoter driven histone H2B-green fluorescent
protein (H2B-GFP), scp3 promoter driven puromycin-red fluorescent protein (puro-RFP), and protamine promoter
driven yellow fluorescent protein (YFP), was used to transfect SG3 to obtain stable cell line SG3-pGRY. Then the
effect of RA signal on the proliferation and differentiation of SG3-pGRY was investigated. The red fluorescent of
SG3-pGRY could indeed reflect the expression of endogenous Scp3. Moreover, the SG3-pGRY retained stem
property such as strong alkaline phosphatase activity and differentiation potential, indicating that it can be used to
monitor the state of cell differentiation. With the condition of 2D culture, that is to say, the cells are sub-cultured
when the cell growth density is about 90% in the cell culture plate, RA could inhibit cell proliferation, while Rar
(o, B and y) pan-antagonist BMS493 could promote cell proliferation. Furthermore, the results of real-time PCR
showed that RA could significantly down-regulate the expression of pluripotency related genes pou5f3 and kif4
and had no significant effect on the expression of differentiated related genes including ckit, scp3, spoll, rec8a,
rec8b except dazl. With the condition of 3D, obvious red fluorescence was observed in RA, BMS493 and control
group after 48 h incubation. Compared with 2D conditions, the expressions of differentiation related genes were up-
regulated compared with those in 2D culture for 48 h. In addition, the expressions of differentiation related genes
in RA group were higher than the control group, whilst the BMS493 group was lower than control group. Taken
together, RA signal could inhibit the proliferation and promote the differentiation of SSCs, but it is not essential to
induce cell meiosis. This study not only provides a good research model for the study of fish SSC differentiation,
but also promotes our in-depth understanding of the role of RA signal in fish SSC proliferation and differentiation.
Key words: Oryzias latipes; retinoic acid; spermatogonial stem cell; proliferation; differentiation; meiosis
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