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T tsn RS RESH

LW, HERT, £ 8, B &0, 2RE, xgE

(L. IR AR R A ARV RIS ERIR A Pl PTR T i S0 %, Bifg 2013065 2. RIREFFE RS2 [R50 AR YR [ bR
BB WL, 1 2013065 3. LRHFIE RS AP RS A 5 A T B B S s, 1l 201306)

M OE: AYEZERTENE BT BB SRR (R AR TR A0 AR 20 JLES A 2243 BRI B IS HE AR
B, B A M PR T . RAER 2200 25 AR T i A S AN M TR S SR A 22 e, SR, R OB Y A Bl
YNMIAEAT 2243 452 A fal FRAG M Ik A4 0 R ¥ 28 o 5 15 ( Oryzias latipes) 1E% XX DI HE IE# XY K8
ISP R 2R AP T gonadal soma-derived factor, gsdf ) B4 gsdf ™) BRSLIT A [ AL M HE R 5117
L5 IR, gsdf 7" XY GPILHT Ton(Translin) 28 (174 3 8 1 gsdf ™" XX GBI $27% Ton 2 I RKIEATREZ dmy
(DM-domain on Y chromosome, X.44 dmrt1bY) J T i Gsdf HEMEAG S . MTEFEEIEIRLH 2 cDNA gl T
tsn FEP ) ORF( Open Reading Frame) J1 Bt o ZAEERR T4 1 [6) P54 LU 23 A B2 R G0 & B WPEAL R, Tsn 724
HEST ) o 6] BAT BEAL LRSI , 75 86 FIBE S £ ( Danio rerio) ) Tsn AR Fr 81 e BE[R] U S 5% PCR FISE I
YEE B PCR AL ZE R R, esn (1) mRNA FERFAE B b 2 A H U Tz 35k b fE kG b iy ik & B 3%
F T IR, GBEVERIN R I, gsdf " XY IPHL AT Bl Ton 700 PR S0 ) BEE A B AR S5 1 2 TR AR
HFEA AT RN godf 7 XY GRELT Ton B AFIE R T gsdf ™ XX ORI S5 HAT — B0, 757 SRR E &
B, Gsdf {55 T BRI Ton BHVE AMEEFEMEA FH A0 ME IS TH , 41205 5 BN , X R il 45 FE 2%, =
B Tsn BHVEA: GEAIAE gsdf 7 XY BREEP AR B, 65 Ton PHk AR P 40 () B8P 1 B8, 2 75 Bl A7 2253 240
A FE AN HETE S AL RRE 2 — , S HE S A 2253 238100 A 58 20 0 ) O A 1) 6 s B AR TR R

KR : gsdf 5 sy AFEANNE; VAL DREL;

HESES: Q7865 S917 X HEERERD: A

BEANML, A RE T R o AT, 1E gsdf Bk i
B £0 B0 55, e B I 400 O B 40 M Ok 7 2 B

& 20 Bt 38 1 TGF-B ( transforming growth
factor-B) 55 145 5 A= 5l 20 L AH BLAE T, 4 i

ik B TR . TCF-B 52 1 18 45 1 41 i
B S R B EE R H S 2
GP 85 2 4 1iF ( polycystic ovarian syndrome, PCOS)
FHYHAE . gsdf J& T TGF-B Kk, S Mtk e
T dmy VR, 25 )3 3l A 58 20 M A HEPE 23
T o MG & & R0 (St 35, AN AEER T
JEH) |, gsdf TEMEREPE IR P iR 0k, BEE IR &
B MR AL dmy (335 (St. 36, L AETE L) |
gsdf mRNA FIR I IR AEMEE IR R T 3255 dmy 1)
RN b0, LB A 22 R gsdf
R RIS B AR T XY R N AE TR S XY
LT 15 A Rk B 2 2 2k i O

s B EE: 2021-02-20 & E B H5: 2021-05-20
BEE&WH: ERARPAES(81771545)

LR R R . DL BRI B, gsdf X
PP 1 i DA R A= B AT M 1 /4 LA T B
VEF . AR 4122507 Lo X 35 8 gsdf™ " XX B
Hogsdf* " XY K5 LK gsdf XY BRI, KB
gsdf """ XY K§ AN gsdf XY GRHLAY Tsn 3%
LI R T gsdf" T XX BREET

TSN S B E A HEE DNA 2558 H L, S
TERSMIGIE Wt ] 5 RNA 551, ZEmizLsh)
i &I, TSN 2 A K5 2 5 I 40 03 24 Fn 40
N3G . EAEZ R AE YA b 0k, A48 R H B B
( Schizosaccharomyces — pombe ). Wi i &
( Amphibian ), B H ( Insect ) F1 I ¥ 3 ¥

YEEB A : TEL22W (1994—) , 2 WL A, 5807 ) o fa 25 P R4 0 (b . E-mail: M180100049@ st. shou. edu. cn

BIE1EE: 2, E-mail ; gjguan@ shou. edu. cn
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(Mammalia) . %8 ([ 7EKG TR0 7 % A i 72 v
AT HEAT AN [ KT 2 7 J V42 491 A o5 PR 2
I AR R R R E P, R AT AN M i
FE/NE A, Tsn Bl T 802 H BB/ BURS 52
INDE IR B2 U, I LS Y 4 Bt A A A K T
%, [RIPRS T8 B & A 2 asn otk A
T 4R I RN L1 e T B T

AR FETT W sn 6T T & VR & tsn
5 gsdf Z 10 H9 5 F , FI S B2 96 et RAMHT 1sn
€ gsdf*" XX USRI gsdf " XY BRIy 22 3k
R

1 M55k

1.1 SLIezh#

PRSI FH B A9 E B A B 5 HdrR i R
I gsdf RO B, N TIHEFE T 26 ~28 C 11
WRGH, JC R OGN 14 h B 10 b,
gsdf B 2% B 85 Sk ] BE 48 R B ( Zinc-finger
nuclease , ZFN ) JE P 4 £ R 315
1.2 LEHHE
1.2.1 wsn B0 HT 5 RGER B

M\ Ensembl 4 2 p A $002% H 17 T HE 3
Yy (5, Drosophila melanogaster) 025 ( T 8 ; B
fr) S (JIEE , Xenopus tropicalis ) | 5 %55
MESTW) ( /N, Mus musculus ; N, Homo sapiens ) H
b = ELBR Y41 5 i@k Vector NTI R L Xt £
PR LR 7 5, 803 B it Ak O <7 4 5 I
MEGA 7.0 4, LR EE Trsn S HPEHE, EFH 24K
B ERGEREW
1.2.2 HEFZAHZ cDNA B3R

33 25T A Y ME I T R 3 R R A A M
PET BRI IS Ok 5L FIE kB IR K
WEREEAS VKR R 1 20 IR &, LA AN IR T Y 22
B K Trizol ¥ ( ThermoFisher , 3 [F ) $2 B
RNA, ] M-MLV Reverse Transcriptase ( TaKaRa X
i, D) W SRR RNA B4R 5 ) cDNA
1.2.3  SEB}%¢ )% & & PCR ( Quantitative Real-
time PCR ,qPCR)

PL cDNA Sy #, 47 RT-PCR, £5l] ¢cDNA
M5, RJ5# L SYBR Green | (TaKaRa
K%, H ) 2O gL 1T ¢PCR, gPCR /2
;&A1 295 CHIAEYE 30 5,95 CAEME 3 5,60 CiR
30,72 CHEMH 2 min , JEHEL 40, LUIF L)

http: //www. shhydxxb. com

HH B-actin fERHNSEEN ., 510 1.

x1 LRI EE PCR SHHERERS Y
Tab.1 Genes and primers for gPCR analysis

5145 551 JHELRE
Primer Sequence Fragment
length/bp
tsn Fwl 5'- CATGGCAAGTGAACTGTCCCG
tsn RV2  5'- CCGCGGATAGACAAGTCGTAG 210
actin QFw  5'- GAGACCTTCAACAGCCCTGC 200
actin QRv  5'- CGCTCCGTCAGGATCTTCATG

1.2.4 W GEsot

W 4% 2 TP E W PFA (LR T,
E) EE, B THKR (35 t/min,37 °C) %4 15 min
THHTEERY 4% PFA, 5146 3 K5 4 Cl ;56 2
KT8 50% 2 100% 2.1 ([ 2y, ) i
FIRBEE B K Ab B, 4 °C 3 75 %8 3 K i Lemosol
(Wako, HA) #1472 RGN B AL B | 1= i 0,
L, FHHAY) A (LeicaRM2265 , f# [ ) #1741
U R (SRR 6 wm) o PIRTE 42 C R IK
PR, ZE W (A ) S 3 9K, Bk
20 min; FAFR 7050 100% &= 50% £, P k1746 i
S IKALFE ;0. 1% Triton X-100 34 ¢ 38 , 12 92 40
min , 3 55 40 B 35 % T (A, R B
W AT A R 5 P 30 min J5, BURE B PE— T
( Abmart, F1E )4 CK, 52 K& 30 min, /3
SR 1 x PBS H1 1 x PBST Pk H- 22 AR 45 4 H i 85
—$t 30 min, SR 553 15 BRI A AL IR =40 (MBL,
Hr ) e ZE T N REE T, 7E B A A TSA™ -Plus
TMR/Fluorescein System ( PerkinElmer , {8 [ ) 47
PWNAF TGO, B J5 DAPI 67 g, IR FR
380 50% 2 100% LR FE K AL BLS | N ol
DGV K EL B 7] (Sigma-Aldrich, 2 [8) £ f-; Hh R 4
T (Leica TCS SP8 &[] ) M8 8 F o

2 R 550

2.1 FHbfsn LRSS

T sn Zht 227 SRR fF H 5 SR B
o JIE N BRI B 2 5L 1R P 9 HEAT LU XS &
B, B AR P 9 5 I L2/ RN A 88
e AHABIPE (78% ) N % i) RNA 4545 i 5 (RNA
2545 45 F B8, RNA BD ), DNA/RNA 25 4 fi1 5
(DNA/RNA %54 254438, DNA/RNA BD), C
B4 % {8 5 (nuclear export signal, NES) , 5
GTP 454 18, ( GTP-binding site ) 5¢ Bk i motifl , &
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TEL2TH , %5 5 sn (05T S K007

13

B2 R P B 45 #4 ( Leucine Zipper ) [1t) motif2, )
FAL T CoR i motif3 , A ITCHHE S ) 2 = 554
HESh W) AR SF (1) o
FIH MEGA 7.0 B4, 2k IS H /R Hek LR
B Trsn g SR, W08 PIATIZE | 5 MI L2
ZWRH tsn AT RGE R BM T, SR BN
T RV LD £ 25 £ 208 SR AR 003 32 b, TR L
B R AE S — DRI 2r 3 (8] 2a)
b MRIERA R LA (synteny ) 7387 KB, esn {7
T 21 S E R, WA 2 5 gL @ik TSN A1
XL, N TSN B3 STAM2 L AL 75 8 tsn B i
BEFk 3, {H L INHBB T GLI2 % %% % i 5 [ )

MNT T8 ton AETT0 2 S YA B (ERTE
B4, N TSN #yi& 8 3L K INHBB .GLI2 MAP3K2 .
ACVR2A 5 F 8 tsn 3% 91 3 A acvor2ab . map3k2 |
gli2b inhbb FEYL (R EAHES J5 10 IEAF A o 31X
BeZE KR, 0 2 S YRR 2 S AR
X — DX IAT R I T — SRRl S, OF BLAE 1 &
EHFL S Y A B b R A T g% S TSN
STAM?2 4 i Be 3 A . GLI2 INHBB Fl1 MAP3K2 |
ACVR2A 5 2 H5 58 4l M & A & 28 5 Bk A
T TSN fy 3 AT R RIS S 6 PR A1 AR B 4
HvE AR A B S AR 1 2k, e A BRI RE 1Y
RAE(E 2b) o

1 RNABD 70
fruitfly (1) MSNFVNLDIFSNYOKYIDNEQEVRENIRIVVREIEHLSKEAQIKLQIIHS--DLSQISAACFIARKGMEL
medaka (1) ---MSVTEMFSHIQGFLSADQDIREEIRKVVQGLEQTAREILTLLOSVHQPSGFKEI PSKCAKARDLHCT
zebrafish (1) ---MSVTEMFSYIQGFLSADQDIREDIRKVVQGLEQTAREILTVLQSVEQPTGFKDI PSKC}KARELHCT
Xenopus (1) ---MSVIDMFVQLONGLSADQDVREE IRKVVQSLEQTAREILILLOGVHQEAGFKDI PAKC]LAREHYGT
mouse (1) ---MSVSEIFVELQGFLAAEQDIREEIRKVVQSLEQTAREILTLLOGVHQGT GFODI PKRCIKAREHHST
human (1) ---MSVSEIFVELQGFLAAEQDIREEIRKVVQSLEQTAREILTLLOGVHQGAGFODI PKRCIKAREHHGT

71 DNA/RNA BD 140
fruitfly (69) CROKYQKLAELVPAGQYYRYSDHWIFITQRIIFIIALVIYLEAGFLVIRETVAEMLGLXISQSEGFHLIV
medaka (68) VKTQIGDLKTKFPVEQY] FLAAFVVYLESENLVTREEVAQI LGIEVVREKGFHLDI
zebrafish (68) VRNHTGELKTKFEVEQY FLAAFVVYLESEALVTREEVAKILATEVDREKGFHLIV
xenopus (68) VRAQLAALQTKFPTEQY! FLASFLVYLESETLVAREARAEILGIAYEREKGFHLDI
mouse (68) VKTHLTSLKTKFPAEQY] FLAAFVVYLETETLVTREAVTEILGIEPDREKGFHLIV
human (68) VKTHLTSLKTKFPAEQY] FLAAFVVYLETETLVTREAVTEILGIEPDREKGFHLIV

141 motif2 motif3 210
fruitfly (139) EDYLLGILQLASELSRFAT JPLNISHF IGDLNT GFRLLMLKNDGLRHRF DAJKY DVKKIEH
medaka (138) EDYLAGVLIMASELSRIAYNIVTAGDYNRPLRISNFINELDSGFRLLNLKNDPLRHRYDG]KY DVKKIEH
zebrafish (138) EDYLAGVLILASELSRIAW JPLRISNF INELDSGFRLLNLKNDPLRYRYDGIKY DVKKIEH
xenopus (138) EDYLSGVINLANELSRLAY JPLRIASF INELDFGFRLLNLKNDSLRYRYDGIKY DVKKIEH
mouse (138) EDYLSGVLILASELSRLSYNGVTAGDYSRPLHISTFINELDSGFRLLNLKNDSLRYRYDGRKY DVKKVEHE
human (138) EDYLSGVLILASELSRLSY JPLHISTF INELDSGFRLLNLKNDSLRYRYDGIKY DVKKVEH

211 NES -binding site 237 —
fruitfly  (209) ‘.’\WUVSIRGLSSKE!G)Q&E.I;EF;I&@E?AH site Leucine Zipper
medaka (208) |VVYDLSIRGLAKESESSGDK———————
zebrafish (208) |VVYDLSIRGIAKEQEAGEEK ———————

Xenopus (208) |VVYDLSIRGLSKEE PAPAQGK-—————
mouse (208) |VVYDLSIRGFNKETARACGEK——————
human (208) |VVYDLSIRGFNKETAAACVEK——————
SEHIR RNA 2550050 DNA 55000 FTBR EAERR s 50F 1,385 2 FIEET 3 FHALGRERR s GTP 455 i B (0 RE LR AE A 1 5 %

G 55 S R AR s S PR AL M T 20 (B T 2 Am il

RNA BD ( RNA-binding site) , DNA/RNA BD ( DNA/RNA-binding site) are boxed in black; motifl , motif2, motif3 are boxed in red;
GTP-binding site are boxed with dotted lines in black; NES (nuclear export-signal) ( blue underlined) ; Leucine Zipper (red underlined ).

1 BHEEEN (AR R TUE) AR TEHEN ( Rig) B EEBRF 5 Xt

Fig.1 Amino acid alignment of the domains of mammal ( human, mouse) ,

amphibian ( xenopus) , fish ( medaka, zebrafish) and invertebrate (fruit fly)

http: //www. shhydxxb. com
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Medaka Human
-Mus musculus /M. TSN Chr2 Chr2
100 N ~
84 Homo sapiens A TSN 3. 4 acvrZab.
'
48 Gallus gallus ¥ TSN 9.9 map.3k2 AN
0,555 elizn N
Xenopus tropicalis Jif Tsn 10.8 1phi0 \120 N Vg2
— N B N e
1 Danio rerio Ly Tsn ol
00 147. 3:::ACVR2A
Oryzias latipes H# Tsn U 152.1 L
Drosophila melanogaster 5:Mf Trsn G
4.4 stam2
— 5.0 tsn -
0. 050
(a) tsnfE A RA BN 27 (b) tsnkkPH [R5 7

Phylogenetic tree analysis of tsn proteins

Synteny analysis of tsn

B2 tsn 5FF I MEHERTHE

Fig.2 Evolutionary conservation of #sn across phyla

2.2 Etfftsn PR ERIX

W3k RT-PCR 4347 tsn mRNA 7E 5 £ 4 i
IR, R I tsn mRNA 7658 040 | T i e 49
IR SZHE 5 3 d (St 29:34 (K351, dmy &
Fik) ZHKEIE T d(SL 3T AT U, dmy 3
iK) A RIR (E 3a) o [FEF, #I AT RT-PCR 434
tsn mRNA 7E i Z N80 ) R 35, 45 L BoR,
tsn mRNA ZEfi IR G IR K RS SO0 5L
Wiz Rk (B 3b) o LA RS HFIE KB
KL BP LY cDNA R AR , X} tsn mRNA 7E 24>
AP BRI TAR AT, KB 1sn mRNA
TEXG $ip 3K 5 fc i, 9F B tsn mRNA FEKS Hip
() ZRIR A 2 R TR I S B B . bAh, % 2
TRl S A B SR 3% 08 A S 3 R T M
(P<0.001), 1L 3c,
2.3 Bt tsn 7E gsdf T XX GPEEFN gsdf XY P
HhMERRIE

TE gsdf** XX G A, 402k 3 B FF 200 0 ) 240
Az A s 1gf2BP3 285 [ 45K, fH 4 0 5P B 41
L R A1 200 A 2 28525 4 ) 1% 448 A 0 2400 i Joie
A KEPT 1g2BP3 ZL (55, Tsn (U AELNAL T 3
T 0 A 200 O S 4 A S B AT e ([
JR-2 ) 5 Bt OB 200 9 0 53 B4 R A T B LR M L %
H HUR I BT Tsn SR (55 B2 A2 XU T B 1) 4
MR ek b (B2 ) 5 1 810800053 24K 1, Tsn
il 1gf2BP3 574 %% th 2 4 i i v (B RR-1) o

gsdf XY UGS A G A1 Y A0 R

http: //www. shhydxxb. com

AR Tsn (S 00) {75 (EIR-6 H @K
7,7 BRIV 86 A= 58 20 i 2E A 8K 2, Tsn £
SR A AR AN b (ETRR-8 1 (i Sk Br
) A A (B8 =Mk BR )
1ef2BP3 7 G} B} A0 g h R R ak (B R-6) , R it
A48 Tsn F1 1gf2BP3 ALK 141 950 £ 41 i
(FEIRR-8 s ) Lh AT 1gf2BP3 TR SE AN 5% %
(R8s s ) o

3 it

ARG IRAE TG e T tsn, HXF H 454
HEATHT, I, 7E gsdf* XX GPELAN gsdf 7~ XY
(GRS bt Tgf2BP3 F Tsn #E4T & A7, £ % 7
Tsn B3R EIFBFT

TR esn I Ik oM K B, esn TE T BV
BEAAR 2 A~ H A b Rk, 5 RN B esn BF
F¥45 M — 3 . SUSEENDRANATHAN 25110 % g
tsn FEFLIR R NG 1, &)y AR A 25 A L 2 3R
i%; CHENNATHUKUZHI 25" b % 31 tsn 76 /)8 R
ki SV HEIE R S 2R PR T sn FEHA
Kb RIEFEEAEH . BLAh, isn TEEF BN & & 1
ZAI I A 2R3k, R sn XEIRNIG K IRl AE
HABEZEINRE, HAEREMNE, sn RSP R
IR R T ORI esn AENE BLR H O
R PR BB T O, Hdr, CA B
YL AEFFAE B Tsn AT 5 microRNAs 454, {H Tsn/
microRNAs & 54 (1315 DA 7 5 , L Tsn
TEHZUVE A FIR NG & 7 v i B A8 P2 L i AT 5
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T2, 55 7 8 sn (Y SRS Rk M

PE—HRARIE

5
] [} % %]
— — o] o
5§ B2 F 3 e o _— g =
£ 8 88 C g § 8209y, B8
— Q _g 'g © «© [} (9] .> +
i< 8 ¢ E £ EE 822 % ez
1900 bo— (68ibp) 9% bR= i1 b
= ) e pppp——— i,
p— B-actin 1000 bp — -acti
750 bp— — B-actin
s o ————————-

(a) tsnfEMRJRR B ILRE P IRRIE

Expression of tsn in embryonic development

* k%

(b) tsnfEFHBEAELR TIRRE T

Analysis of tsn expression in multiple tissues in medaka

*k%x

w = [$2]

tsn mRNAMHSTRIE R

Relative expression of tsn mRNA

—

N

OJ.'.E

IR i K

bramQ bramé‘ GYBQ

eyed head kidney gut

7] XXBREL  XVHEEL

11ver XX ovary XY testis

(c) tsnfEFH BB NHL PRI qPCRIHT

qPCR analysis of tsn in various tissues in medaka

daf 3. ZH5)5 3 Kjdal 7. ZHE)F 7 Ko
0.001),

B5 3R tsn T HORF R A A B2 (= P <0.05;

# # P<0.0l; % x xP<

daf 3.3 days after fertilization; daf7. 7days after fertilization; The asterisks indicate significant differences among testis, ovary and brain

(#*P<0.05; # %P<0.0l; % % *xP<0.001).

&3

tsn AL PR ERIESH

Fig.3 Temporal and spatial expression of fsn in multiple tissues

PR FOTE A L A 1) 2 A7, 2 1 o R
DA B A i, X 8 42 £ 5 A0 i A S0 U i
KRB R R BG A A Ao E 2L, RNA
SEEA (BHZRA 6EN) 2 55 35,
S LS Y R B R A O, 4 IMPs (IGF- 11
mRNA-binding proteins ) 7F O 8 % ' A= 78 40 g
bR FRE. A FAEMME A F T . CHO
SEUST IH RNA 2545 28 1 TSN 76 A 26 301 2 5 40

e

JE B AR M AZ S T ST A ORI ) A 5 240 i T

HhERIk, ARBFET Tsn/ Bt 1gf2BP3 344 G523 55
5N, Tsn 25 77 W) 2842 T 77 B0 ek A= 7 4
I 1% 200 B I3 S 4 A% v, 55 /N BTSN (R BF 98 2%

KAl ZFERRIT A L XS 43 B & 3R, Tsn 19 4% %
55 USSP A5 A TE T i b o8 Ok (B
1) B8R T 7 Bl M A A 5 40 f % B A B v Tsn
(A% SB[ 2 H AT RE 5 B 5 SR 1 B BORE S 1k
WO B A 9%, /NEL TSN 5 TRAX ( Translin-
associated factor X)) (1) A X Eb 9 52 ) — 3% 78 1P

o

http: //www. shhydxxb. com
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oo K

o

L
¥

=2 i1 31 4%

PEFEANN R A A T i Trax () At 4
Mt LS ) 1SR IR T 1) A ) B s
PR=Y, Ton/Trax HF 2 G 0] BES 5 75 S MEE A=

SHANE AL AN R B 1 R, it — 20 R PR AR AT A
I A BE A M P 1 Y R AL B T IR S Y
%Eﬂo

______

gsdf** XX ovary 3mon

gsdf--XY GO 3mon

/a-lgf2BP3/DAPI

1. Tsn/IgR2BP3 1E gsdf * * XX BUE A 5 2. 1 MR 3-5. 2 (RAIE A KIS ; 6-8. Tsn/TgR2BP3 1E gsdf 7~ XY B h 52 {7 5
* . WIRENEEAANE s « « . JEAMMIGRHEZ; Oc. GRBRZAMI; Og. DRJEANMI; Od. XWZMIGNEEANN; GO. ERUNEH; 446, anti-Tsn; 4T

. anti-Ie2BP3; W 5. DAPI,
g ;

1. Localization of Tsn/Tgf2BP3 in gsdf*’* XX ovaries; 2. magnified images of 1; 3-5. the single channels of 2; 6-8. Localization of Tsn/

Ig2BP3 in gsdf 7~ XY ovaries; * . primary oocyte; # #. dead cell debris; Oc. oocyte; Og. oogonia; Od. diplotene oocyte; GO. giant

ovary; Green. anti-Tsn; Red. anti-Igl2BP3; Blue. chromatin ( DAPI).

ERR Tsn 7 gsdf " * XX BREF gsdf ” XY FRE P ERRIE

Plate Expression of Tsn in gsdf

Pt Tsn/4¢ 1gf2BP3 X6 G 338 5 e 245 b &5
IR TE gsdf " XX BRELRN gsdf XY B HL A 2
R TR A BB 41, Tsn 2R 1 635 B B 2%
St gsdf™ XX YRR 240 A% 40 i 5 S
B KA BIBT Tsn (55 (ER-2) , 1M gsdf XY 57
M, Tsn 2R R EREFEM IR, HG /08
Bt 7E 20 M P9 (B RR-8 1 L Sk iR ) 5 it
Igf2BP3 {555 76 L5 43 24 L0 (A0 0, (4 )
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Cloning and expression analysis of #sn in medaka ( Oryzias latipes)

WANG Siyu'*?, GUO Haiyan'*’, LI Xi"*?’ | LIAO Min"*?, LI Yayuan'>”, GUAN Guijun"*"

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University , Shanghai 201306, China; 2. International Research Center for Marine Biosciences, Minisiry of Science and
Technology , Shanghai Ocean University ,Shanghai 201306, China; 3. Key Laboratory of Exploration and Utilization of Aquatic
Genetic Resources, Ministry of Education, Shanghai Ocean University ,Shanghai 201306, China)

Abstract; Although mechanisms of sex determination in sexual reproduction are diverse, there is a common
feature of germ cells to undergo mitotic division and proliferation, following the entery of meiosis to develop
oocyte or sperm. It is unclear whether germ cells are sexually dimorphic during the mitotic proliferation prior
to the onset of meiosis, or how spermatogenesis or oogenesis is initiated. Tsn (Translin) protein products were
significantly higher in gsdf deficient ( gsdf ”) XY ovaries than that in normal (gsdf™*) XX ovaries,
revealed by the proteomic expression profiles among normal (gsdf*’* ) XX ovaries, normal (gsdf™ ") XY
testises and gsdf ( gonadal soma-derived factor) deficient ( gsdf ) ovaries in medaka ( Oryzias latipes) ,
suggesting that Tsn protein expression might be regulated by dmy ( DM domain on Y chromosome) and
downstream Gsdf male signals in gonad development. The full-length Open Reading Frame (ORF) fragment
of tsn was cloned from gonadal ¢cDNA libraries in medaka. Phylogenetic tree and alignment of amino acid
sequence analysis shows that Tsn is well conserved in vertebrates with the high homology of amino acid
sequence sharing between medaka and zebrafish ( Danio rerio). Although the tsn transcription was detectable
in multiple tissues by reverse transcription PCR and real-time quantitative PCR, the testicular level of isn
mRNA was significantly higher than that of ovaries in medaka. Immunofluorescence revealed that cystic germ
cells positive to anti-medaka Tsn antibody were significantly increased in gsdf 7 XY ovaries than that in
gsdf*’* XX ovaries as a control. This is consistent with the previous report of high Tsn protein products in
gsdf 7 XY ovaries detected by the high-throughput proteomics analysis. A conclusion has been drawn that
Tsn-mediated germ cell proliferation was promoted in male pathway under the regulation of dmy ( DM-domain
on Y chromosome ) but inhibited by Gsdf signaling. Lack of Gsdf released the inhibition of Tsn expressing
germ cell proliferation during medaka testicular differentiation. The results may provide clues for defining
sexual difference between male and female germ cells in the process of vertebrate mitosis and proliferation.

Key words: gsdf; tsn; germ cell; sex differentiation; ovary; medaka
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