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e, W LA A S A AR C SN A vasal ™Y
dnd™ | nanos®'?% | daziPTMVE L WEgE FEW,
Nanos % 1 54 4N % & I, nanos2 %t
HEBHESHY) nanos FeIRZ R — 71222 HAE
A T A M A IR AR L AE 2R a2 JR T Y B
T Aty 5 A KA (Epinephelus coioides) nanos2 F&
(R 9l 4 2 SR 58 4 Y (germline stem cells, GSCs)
R S R 223, 358 (Oryzias latipes) nanos2
5 DR 7 O 540 i RS R 40 i b 2R kT, A i i
(Oncorhynchus mykiss)™', nanos2 WFRIKRT A
A3 RS T AT S R, TTARE( Carassius gibelio)
nanos2 LR T IEAFE T MR IR50, ETEHS IR
240 L R ) K B A0 2R ik PR B T gk
nanos2 J&=— P AT 5E 19 AR 5 A i bR C 5L o

AW FE Fe RS T A AR AR B8 nanos2 JE A
41 cDNA JF, 5% T ENEARRIA LI %R
INFFIE; 83t nanos2 FERBYFAN LY, TFAIF5
UE T DX 43 A 0 i HIR 605 A= B 440 Jif 1Y) PCR 7 ik o AR
W5 Rt — W5 nanos2 75 Aa F i HR B84 iR
KBRS FOLRSRME T A MMEMEE, WoRELL
AV M0 R A R £ A B 240 T 52 AR I IR S R £
KRB T

1 MR57E%

1.1 #H&EX

AHIF G A FH %) o R0 A HR 68 ) DA 2 TS T 2%
ol A R R A g 3R . i8R 3 R
TEVE B A7 [(49.5+0.5) cm, (1.39£0.06) kg]. 3 FEME
P RLAT[(48.5+0.5) cm, (1.37+0.1) kg]. 3 EHEMESR
MR #5[(37.83£0.29) cm, (0.43+0.05) kg]. 3 JEMiME
FRHR B4 (41.67+1.53) cm, (0.62+0.06) kg]/F Jy 5246
i, IS 20 min N, J3 ISR AEEE L CE L JHIE
JELRE . B M. B RS SELRIER SR T RNA {2
i (Vivacell, 1), T RNA #2H, BB 4
HLUFDN 8 & T Bouin’s [# 2 M (Scientific Phygene,
HEDH T AT R o A SEU0 R 3445 B [ K
FERFAIF ST BE K K AR ST il E 1 (L sh
FEP RN I FE TR ) S
1.2 RNA REFIREZR

) F] FastPure Cell/Tissue Total RNA Isolation

Kit V2 (Vazyme, T ENFEHCE RNA, {5
Y66 1 (Thermo Scientific, 3¢[E, NanoDrop One)
I e, i ik BN B L UK R T RNA o f, 8%
B S RNA RAFE-80 C & M. 1
PrimeScript'™ RT reagent Kit with gDNA Eraser
(TaKaRa, HZA)K 1 png B RNA 5% cDNA, 4
TR RIS 0B R A T 20 CH .
1.3 E&FRRY nanos2 EE 2K cDNA BT [E

K cDNA APk P 147 R (rapid amplifi-
cation of cDNA ends, RACE)# 45 ¥ 1 Fl ok AR £
nanos2 H K41 cDNA 741, #ii4li NCBI %4 2
(https://www.ncbi.nlm.nih.gov) "' 55 ¥ £f1 F1 7 R i
SRS R AR B i (Megalobrama amblyce-
phala) nanos2 FEF (XM_048189299.1) W) #% R ¥
SIS B BT 518, 7398 Ci_nanos2 F1 Fll
Ci_nanos2 R1., Sc_nanos2 F1 F Sc_nanos2 R1 (& 1),
Zead PCR HIN P45 2 55 A MR HR 68 nanos2 A
#8453 cDNA J7 1) o H45 5fa F AR AR 68 nanos2 LA
WP Al, RS T RACE S8 4 55
¥ (Gene-Specific Primers, GSPs), 435! H T
i 3'RACE (Ci_nanos2 3' F1 1 Ci_nanos2 3' F2),
At S'RACE (Ci_nanos2 5’ R1 fl Ci_nanos2 5'
R2). #RHR % 3'RACE (Sc_nanos2 3' F1 Fll Sc_nanos?2
3" F2). #HREH S'RACE (Sc_nanos2 5' R1 Al
Sc_nanos2 5' R2)(F 1), #E#E A260/A280 HAETE
1.8~2.0, HLyk k7 28S : 18S rRNA F2J¥ HAB 2K
2 ) RNA K& T RACE 3256, I SMARTer®
RACE 5'/3' Kit (TaKaRa, H )i & & pisH—
% cDNA, ffi Jl SeqAmp™ DNA Polymerase
(TaKaRa, HA)#E4T 3'RACE F1 5'RACE ) PCR
Py, FFH PMD-19T #%/4(TaKaRa, H 7)ve k4l
LI 1) PCR 774y, 283t e 475 3] B £ R 2R R
B nanos2 FH 4K cDNA JF4 , 5544 1k R i
nanos2 14K ¢cDNA & {4 %E Banklt, &35
435108 PP790588 Al PP790592.
1.4 EWMERESH

it Vector NTI 11.5.1 XAz iRy 41, i@
74 ORF finder (https://www.ncbi.nlm.nih.gov/orffinder/)
TN FF % e {32 HE (ORF); i@ 1 NetPhos 3.1 (https:/
services.healthtech.dtu.dk/services/NetPhos-3.1/) Tl
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&1 KHARFAEMASY

Tab.1 Primers used in this study
YFp species B|¥AFK primer name J¥31(5'-3") sequence (5'-3") JHi& usage
Bl Ci_nanos2 F1 ATGATGCAGCCCTCCTCTCC cloning
Ctenopharyngodon idella ¢y papos2 R1 CGGTTTACATTCTGCTGGTC
Ci_nanos2 3' F1 GTTATGTCTGTCCTTTCTGCTCTGCGA 3"RACE
Ci_nanos2 3' F2 CCTCGGAGAGCATCGAAGACCAGCAG
Ci_nanos2 5' R1 CGCAGAGCAGAAAGGACAGACATA 5"RACE

Ci_nanos2 5' R2

AGGAAGTCGTCAGCTGCGGGGATCG

Ci_nanos2 qPCR F1 GCAGCTGACGACTTCCTCAT qPCR
Ci_nanos2 qPCR R1 GCTGGAAGAGTCGGTTCTCT
Ci_p actin F1 GCACGGTATTGTCACCAACT internal reference
Ci_f actin R1 GGTGTTGAAGGTCTCGAACA
IR R Sc_nanos2 F1 CCGATCTTCGCAAGACGATC cloning
Squaliobarbus curriculus Sc_nanos2 R1 CGGTTTACATTCTGCTGGTC
Sc_nanos2 3' F1 CGCGACGAAAGGCAAGCCGTAACTGC 3'RACE
Sc_nanos2 3' F2 GCAGAATGGAGAGAGTGTGGAGGTC
Sc_nanos2 5' R1 TGCAGACAGAATCCGCAGGTGTCA 5'RACE
Sc_nanos2 5' R2 GCGGTGGTCCCGGCTGGAGGAAGAG
Sc_nanos2 qPCR F1 CGAAAGGCAAGCCGTAAC qPCR

Sc_nanos2 qPCR R1

GTCGCAGAGCAGAAAGGACA

Sc¢ EF la F1 CGCCATTGTTGAGATGATCCCT internal reference

Sc_ EF laR1 GACACCAACAGCAACGGTCT
AL nanos2 F1 ATCCTCTGCCCGATCCTACGA specific expression of C.
C. idella nanos2 R1 TACTTCGAAGTTCGAACACAG idella
AR HR i nanos2 F2 GCGATTCATCACGAGAACCG specific expression of S.
S. curriculus nanos2 R2 GTTGGTCTTCGTTACTCTCT Curriculus
ELAO N AR R 6 nanos2 F3 GACGAAAGGCAAGCCGTAA positive control
C. idella and S. curriculus 4,557 R3 GTCGCAGAGCAGAAAGGAC

W B R AL &5 83T SignalP-4.1 (https://
services.healthtech.dtu.dk/services/SignalP-4.1/) Tii
{55 AK; it SMART (https://smart.embl.de/smart/
set_mode.cgi?’NORMAL=1) Tl & [ J5t A9 4% #4) 18
i# 1} Expasy- ProtParam tool (https://web.expasy.
org/protparam/) 73 A1 2 1 BT AL PE i, 4650+
FEEH 2, A NCBI #di 7% T H[Protein BLAST:

Align two or more sequences using BLAST

(nih.gov) I PFh ] Nanos2 £ 1741 1) — 2P
H4rHe; it MEGA 11 #8419 Clustal W Bk kb
X FERRITH, KR KPR @ RE LT
e, B4 HTIRE 1000 M E A ik MEGALL
{41 ESPript 3.0 (https:/espript.ibep.fr/ESPript/
cgi-bin/ESPript.cgi)* Bk 4T & KR ¥ 51 & & H x}
MK (R 2),

R2 AE4YF Nanos2 EARERE

Tab.2 Accession number of different species for Nanos2 protein

YFh species ﬂaﬁﬁ: ) Z—%} &
abbreviation  accession number
Ctenopharyngodon idella C. idella PP790588
Squaliobarbus curriculus S. curriculus PP790592
Danio rerio D. rerio DAA64468

XP_026860045.2
XP_045565480.1
NP_001153919.1
BBI28322.1
XP_044845049.1
NP_001025032.1
NP_918953.2
XP_023991317.1
XP_053198577.1

Electrophorus electricus E. electricus

Salmo salar S. salar
Oryzias latipes O. latipes
Thunnus orientalis T. orientalis
Mauremys mutica M. mutica
Homo sapiens H. sapiens
Mus musculus M. musculus
Salvelinus alpinus S. alpinus

Scomber japonicus S. japonicus

Oncorhynchus mykiss O. mykiss BAMS84264.1
Larimichthys crocea L. crocea AHNS52225.1
Dicentrarchus labrax D. labrax CBN81978.1
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1.5 AEVIFIHE £&

W 5B PERR F 2 FE Bouin’s [ E W, R
PP R/NEE 1~4 h )5, [#H 70% . 80% . 90% .
95%. 100% RS EERG K, —HRER | A IR
L A FIHYI R LR R, TEE, RM2245)%) 1
MR WS RE S ELL Y R, VIR R ER 5 pm,
37 CHET 5 # 4T IR AKG B 21 (HE) 4 {4, (Biosharp,
R, FPER R (Biosharp, " ENE A, TE B

(P, E[E, DM5000 B) N WL AR, 43T
A S T

1.6 nanos2 BEERIEFMEDT

FIH R PCR (qQPCR)FL ARSI nanos2
H PR7E R0 DR IR SO W) 2 2 Y SRR RRAE, B4
RGO R BMUNE . EE. M. Bl ORGSR
YUEL . A Primer Premier 5 RIS EIHT
qPCR HI51#), Wk 1 PR, 20 &M nanos2
(Ci_nanos2 qPCR F1 #l Ci_nanos2 qPCR R1), ¥
i1 B actin (Ci_p actin F1 il Ci_p actin R1), 7HR
i nanos2 (Sc_nanos2 qPCR F1 fl Sc_nanos2 qPCR
R)FIFRR 68 EF 1a (Sc EF 1a F1 fl1 Sc_ EF 1a R1),
PRI N 100% ., 96% . 101%F1 97%., {HiFH7e
JeERYE PowerUp™ SYBR™ Green Master Mix
(Applied Biosystems, 3%[E)7E ABI QuantStudio'™ 6
Flex PCR % %i(Applied Biosystems, 3%[E) 4]
$ M mRNA /K., qPCR KWK ZE: 10 pL
PowerUp™ SYBR™ Green Master Mix. 8.4 pL
ddH,0. 1 pL ¢cDNA. 0.35 pL FJF5[4#1 0.35 uL
TUETI¥ . qPCR NIRRT WS PEATE 50 C
2min, 95 'C 10 min; =LY 44 40 MEHE,
MEFRLHG 95 C 155,58 C 155,72 'C 20,
WEfii£E: 95 C 155,60 C 605,95 C 15 s,
FEAPAE LI 3 NMAEYEEE M 3 MR ER
B-actin M EF 1afE NN B IEIN, G552 “FR,
BT HrR A R , SeZ8 LISE I (bR 25 3R
Ro 2 P<0.05, P<0.01, P<0.001 A, FREREE,
1185 ] GraphPad Prism 8.0 2371l
1.7 FAYMERESIMRSEEMFREE
E 2 B

FIF Vector NTT 11.5.1 i 5 At Al o HR it f1
nanos2 FERAT IR 7 )47 Hedss, RAE P51

22 A B AR R AR SRS IR 1), 435
A ARESE S Y (nanos2 F1 F nanos2 R1), R
HIR 68 R S P4 5 | ) (nanos2 F2 Fll nanos2 R2)F1IL[H]
Rk 5| (nanos2 F3 Fl nanos2 R3), HF PCR Fl
1.5%3E A EE I LUK 23 B, DA DX 43 B £ T s IR
HEFEAIM ., PCRAKZ A 5 uL 2xTaq master mix,
3.5 uL ddH20, 1 pL cDNA, 0.4 uL FiFs |4
0.4 uL FiF514, PCR W FEF N 94 CHiAME
Smin J5, #A 35 DY IEGIER, BRI AL
94 °C 30s, 58 'C 30s,72 C 155, JJa 72 C
FE{H 10 min,

2 HBRESH

2.1 nanos2 EEFEF o

FIH PCR FAR MR Aok 8L i 15 51 442 bp
() nanos2 JLHF 7 cDNA 741, it RACE AR
R4S nanos2 FEH 649 bp 4K cDNA J¥51], ORF
“} 438 bp, 5'UTR K 26 bp, 3'UTR 4 185 bp, ORF
it 145 NEIERR, HA BRI, U 23 4
BRI AL, TBfE T K 1a). FIN A& LR 7
G HLS SEHL TN 8.96, FHIXT A>T BN 16735.78.

R PCR A M 7% HR 0K & rp 77 fe 45 5]
420bp B nanos2 L cDNA JF3), it
RACE R 345 nanos2 HH 636 bp 421 cDNA
J¥%1, ORF & 435 bp, 5'UTR 4 25 bp, 3’'UTR K
176 bp. ORF Zfth 144 NEIEMR, HABEIE45H
B, A 25 MERRRILA S, TofE S KA 1b), T
W ) 2 HE TR 7 9 BRI A5 H A 8.86, AHX 43 It
M 16387.32,
2.2 Nanos2 SEBRRFEEMRASEHULXLRES

A0 5 H A AR Bl 0 2 R T 91 LE X 4
BR(E 2), FA5IRIREE Nanos2 £ H ) [A] U5
B 15(91.67%), 5B 5 111(65.49%) . HL 8 (50%) Al
KO-V 16 4 40 £0.(47.69%) LA B [ i e, 5
Mk LK ff (44.53%) . T O (41.32%) . A 2K
(40.98%) . /INFL(40.98%) Fl A P4 7 ek (40%) ) [R] 5
PR, Nanos2 RELAH #HALM (B 3) Wizt
FEZI N R I3 3, — A0 3k A 2 A L,
F A0 RN R IR B SR A — i, HoastfE I B s o) —
53 i P R A .
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WA U FIIRIR Y nanos2 B IF 1Y vE b 5 RIKFHE S BT 1415

a ACACACCTGACTGACTGACACTGGAC 26
ATGATGCAGTCCTCCTCTCCGACCGATCTTCGCAAGACGATCCCCGCAGCTGACGACTTC 80
M Mos sBEePpEDPLREKETI P araobpobpr 20
CTCATGTGGCGGGACTATATGAATCTTAGCAGGACTCTATCCCAACTGCTGGAGGAGCAT 146
L Mw RDEMDNTL S R T LEoOoOo?:LLETEU 40
CGCGACGAAAGGCAAGCCGTAACTGCGCGTGAGTGCCCCGCGGAGCGATTCATCAAGAGA 206
R DE&RG O AUV[EARTET CT®PATETRTETIZKTR 60
ACCGACTCTTCCAGCAGCACCTCCAGCACCAATGTCTCTTCCTCCAGCCGGGACCACCGC 266
OrEBEEE:rEBE80y vEEEE=R b & = 80
CGTGACACCTGCGGCTTCTGTCTGCAAAATGGAGAGAGTGAGGAGGTGTACATGAGTCAT 326
R D[E ¢ 6 F ¢ L oNGESEEVEMSs & 100
AGACTGAAAGCCCGAGACGGACGGATCCTCTGCCCGATCCTACGAAGTTATGTCTGTCCT 386
R L KA RDGRTITLGC C®PTILR[E Y vcee 12
TTCTGCTCTGCGACCGGAGACTGGGCGCACACGCGCCAATACTGTCCTCGGAGAGCATCG 446
F CSATGDWWAIHTRGOQYCE®RRA2I[E 140
AAGACCAACAGAATGTAAACCGATGGACTCTCACACTTTCTTATTCACGTGAAACTGTAA 06
K N R M * 145
GTCTGTGTTCGAACTTCGAAGTATGTTGTGAAAATATGTTCAGAAACGTTGTTTACTAAC 06
GGTTCAAACGTGTTTCATGGTTCCTTTCAAAATAAAAATATTTTTTTAGTATATCTAAAA 026
AAAAAAAAAAAAAAAAAAAAAAA 649

b ACCTGACTGACTGACACTGGACACG 25
ATGCAGCCCTCCTCTCCGACCGATCTTCGCARGACGATCCCTGCAGCTGATGACTTCCTC 85
M o P s[EPpM@pbp¢LREK[MTIOPanaonponevr L 20
ATGTGGCGGGACTATATGAATCTTAGCAGCACTCTATCCCAACTTCTGGAGGAGAATCGC 145
M WRDYMUNTLS s T LEorLLEETNT R 40
GACGAAAGGCAAGCCGTAACTGCGCGTGTGTCCCCCGCGGAGCGATTCATCACGAGAACC 205
D EROQAUV[MAaARUVIE?aAE=rR F I[]rI[ 60
GACTCTTCCAGCAGTACCTCCAGCACCAATGTCTCTTCCTCCAGCCGGGACCACCGCCGT 265
p EIEEETEEMEHy vEEBEBERD & r & 8
GACACCTGCGGATTCTGTCTGCAGAATGGAGAGAGTGTGGAGGTCTACATGAGTCATAGA 325
D[ c e FcLQNGE sSsvVvEUVEME=r 100
CTGARAGGCCGAGACGGACGGATCCTCTGTCCGATCCTGCGGAGTTATGTGTGTCCTTTC 385
L K G R DGR I L Cc©P I L R[vY vVvce r 120
TGCTCTGCGACCGGAGACTGGGCGCACACGCGCCARTACTGCCCTCAGAGAGTAACGAAG 445
C s AT GDWAHTROQYCP o RrR VI 140
ACCAACAGAGTGTAAACCGATAGACTCTCACACTTTCTTATTCATGTGAAACTGTAAGTT 505
N R V * 144
CGATGTTGTG TGTTCAG. CGTTGTTTACATATTAACGGTTGAAACGTGTTTCAT 565
GGTTCCTTTCAAAATAAAAATATTTTTTTAGTTTATTTCAAAARAAAARAAARAARARRAA 625
AAARAAAAARA 636

K1 EAAFIRIRES nanos2 FH cDNA 551l
e 1 LR T 5
a. ¥ nanos2 3 b IRIREE nanos2 L. EIGHEILT(ATG)
AL BT F(TAAFRIE K, IEES (AATAAANRIE
PRI RIZ; PHEESMBUT R AT PR, BN 2 2R
(S) JaFR(T) RIS ZRR(Y ) 5% E IR AL AL TR G HE .
Fig. 1 The cDNA and deduced amino acid sequences of
Ctenopharyngodon idella and Squaliobarbus curriculus nanos2
a. C.idella nanos2; b. S. curriculus nanos2. The start codon
(ATG) and stop codon (TAA) are in bold; the polyadenylation
signal (AATAAA) is marked using bold underlined;
Zinc Finger is shaded by bright yellow; the predicted
phosphorylation sites of serine (S), threonine (T) and
tyrosine (Y) residues are shown in black boxes.

2.3 nanos2 EARELANRIZFESD T

FIHA WY R M HE et fr 7 5 A AR IR
g P R ) A 2 SRR AR, R IR AOORS B A K
RS I A L (1] 4a), 11 2 AR BEORS S5 55 7/ 8 ARG
Jr A AN R S PRI oK BEAR (& 4d); B FIRIR
fit5 B SR A5 AR 9 IR BRI R 32 (1] 4b, 4e)o

FIH qQRCR WF5E T nanos2 R AEA [R) 412 1)
FikKN-, B, nanos2 FEDR 3 EAE P E AR
H3RI8, HAESMRIKT 02 5 T U0 (P<0.001),
FENFREA DRk, HALAZURFRIK (A 4c); IR

MRS nanos2 FEN FERIATIIEFRGE, HAFH
(5 ST 1 258 T B0 L(P<0.01), (OISR
ik, HAWAZIAFRIR(E 4D,
24 PRSI YK SR A FIRARE A E 2 A
38 15 Fe XM s AN R AR B8 nanos 2 1T BR 7
B, Syt T R nanos2 B W (nanos?2
F1 #1 nanos2 R1). 7RHREE nanos2 S 1E5|4)
(nanos2 F2 F1 nanos2 R2)FIPH~Y)Fh )38 FH 54
(nanos2 F3 il nanos2 R3)(F 1), ik PCR £ AM
FRM, H A nanos2 Fr 2 EG 1Y RAE A PEAR Y
HAS 2] 179 bp B H B 5541, 110 AR5 HR 8 nanos2 Fi 5
PET ) KA A IR 8 B 1575 21 265 bp /9 H 19 5%
MW, IR nanos2 38 FH 5 | )78 B A0 F I HIR 65
PERRARREY #9453 251 bp 19 H A9 &40 (K 5b). H
T HuT a5 R nanos2 by A58 40 LR
FRIE, AW YA R R nanos2 5|
Prr) PCR AT LAA 2804 7 (LR T 32 4 A B 20 M

3 it

ARG TS T A FIIRIREE nanos2 J&H,
JEHAT TR I 500 . XTI Z R R, nanos2
Gt = FERR 19 ECFE 100~200 Z (8], U0 f R
R 8 nanos2 43 5 4% 145 1 144 N ILRR (K 1a.
1b); 4R8P K& (Larimichthys crocea) F12E &
#5(Cynoglossus semilaevis) nanos2 4334t 141
175 #1187 DMEILFRE) 111 EFIK 4 (Bubalus
bubalis) nanos2 43 4t 138 F1 155 G HEmRET;
SR, WERH(Mesocentrotus nudus) nanos2 4wt 230
NS, XBEHFSE R, nanos2 i EIERR
HEHEAGYF R, Nanos HHEA 2 ikl
PRSP Cys-Cys-His-Cys #F48 3& ¥ (zf-nanos), &
TRV AE B BELS A 07 o5, P00V Fe B £ i % R
Nanos2 ZAHEMRITHIM C Rum &AM T A1
zf-nanos Z5F I (K] 1a, 1b), X576 HAl M 2S 1 o
FE—8 30 XA [ Ff Nanos2 24362 [+ P8 1
S H7 ([l 2), zf-nanos 2544 WA [RIIEPE AR X B,
zf-nanos Z5 M3l BEARSY, ULIHELXT nanos2 Yt
FEREE, CAWIEH, 3'UTR 1F nanos2 3&H )
REMY RIS 2 X HEMIEM . nanos 3'UTR 1
AR ST JE P 5 Pumilio AH ELAE ] &35 h RN 21,
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Hiffi C.idella 1 MMQSSSPTDLRKTIPAAD.D TISQLIEE. . ... .. ... HRDERQ
FRHREE S curriculus 1 .MQPSSPTDLRKTIPAAD.D LISQLLEE . . v v v v v e .. NRDERQ
Bt D.rerio 1 MMQSES....QQSVPTADGC LSOLLLE . .« v v vvn.. HRDEER. ...
Hi88 E. electricus 1 .MQREVR.EQDSGVSASGRD LISQILEQKN. .. ... VPYAQERVSADD
KPGEEE S salar 1 -« v v e e e e et e e e e e ] LEKLCDVADRTATTCTQLKEHGPDAE.
F## O. latipes 1 MASVQTTVDVQSAHVLSEDC LORLCNR. .. ..ouun.. RQVDP. ...
KFPEVEHE LM T orientalis 1 MTATQRQLALRNSLISDGDC LVKLSAG. . v v v v e e e RETDHKDS.
HMEMKEE M. mutica 1 -MMPIWHSGPPSPPVTSAHD LGETIEER . v v e et et et eeeen e
AN H. sapiens 1 -+ - - - MQLPP......... VWAL I ASRG . « v v v vt ettt e e enns
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Fig. 2 Multiple amino acid sequence alignments of Nanos2 of Ctenopharyngodon idella and Squaliobarbus curriculus and other vertebrates
If the similarity score assigned to a column is greater than 70%, residues are considered as highly similar and are colored in red
and framed in blue, and they are highlighted in white letters with red background in case of 100% identity.
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Fig. 3 Phylogenetic tree of Nanos2 of Ctenopharyngodon idella and Squaliobarbus curriculus and other vertebrates
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Fig. 4 Expression levels of nanos2 gene in different tissues of Ctenopharyngodon idella and Squaliobarbus curriculus
a. testis of C. idella; b. ovary of C. idella; c. mRNA levels of nanos2 were detected in gonad and other tissues in C.idella; d. testis of

S. curriculus; e. ovary of S. curriculus; f. mRNA levels of nanos2 were detected in gonad and other tissues in S. curriculus. SG:
spermatogonia; PSC: primary spermatocytes; OG: oogonia; POC: primary oocyte. Scale bar: 50 pm.
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Fig. 5 Specific primers design and PCR validation of nanos2 gene in Ctenopharyngodon idella and Squaliobarbus curriculus
a. Sequences alignment and primers of nanos2 of C. idella and S. curriculus; b. the species-specific PCR amplification of nanos2.
Identical bases are shown with white letters and red background; the start codon (ATG) and stop codon (TAA) are in black
boxes; nanos2 F1 and nanos2 R1 belong to C. idella-specific PCR amplification primers, nanos2 F2 and nanos2 R2 belong

to S. curriculus-specific PCR amplification primers, nanos2 F3 and nanos2 R3 is the universal primers;
M represents DL2000 molecular markers; N represents negative control.
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Cloning and expression characterization analysis of nanos2 gene in
Ctenopharyngodon idella and Squaliobarbus curriculus

HUANG Ling, YE Huan, YUE Huamei, HOU Yanling, QU Ziling, RUAN Rui, LI Chuangju

Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs of China, Yangtze
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: The grass carp (Ctenopharyngodon idella) represents an economically important fish species in
freshwater aquaculture within China. However, the urgency to develop superior varieties has become paramount
due to significant germplasm degeneration in grass carp. Germline stem cell transplantation emerges as a
promising and potent technique for reducing the sexual maturity cycle in fish. Consequently, our objective was to
shorten the generation interval for obtain functional gametes of grass carp by employing barbel chub
(Squaliobarbus curriculus) as a surrogate host. The accurate identification of germ cells between donor and
recipient species is a critical step in the successful establishment of germline stem cell transplantation. However,
the method of identification of germ cells in grass carp and barbel chub is not clear. In the present study, the
full-length ¢cDNA of reproduction-related gene nanos2 were cloned from grass carp and barbel chub, which are
649 and 636 base pairs, encoding 145 and 144 amino acids, respectively. Sequence analysis revealed that the grass
carp Nanos 2 (CiNanos2) amino acid sequence exhibits a high degree of sequence identity to that of barbel chub
(91.67%), and to that of zebrafish (Danio rerio) (65.49%). Phylogenetic tree analysis showed that grass carp is
clustered together with barbel chub, indicating the closest genetic relationship between them. The expression of
nanos2 transcripts in grass carp and barbel chub was predominantly observed in the gonads, with significantly
higher levels detected in the testis compared to the ovary, suggesting that nanos2 might plays a crucial role in the
development of gonad. Species-specific and common primers were designed based on the alignment of nanos2
sequences between grass carp and barbel chub for PCR analysis. The results demonstrated that the grass
carp-specific primers had exclusively target product (179 bp) in the gonad of grass carp, while the barbel
chub-specific primers had only expected product (265 bp) in the gonad of barbel chub gonads. Additionally, the
common primers were able to amplify indiscriminately in the gonads of both grass carp and barbel chub,
producing a target product of 251 bp, implying that the germ cells of grass carp and barbel chub could be
efficiently distinguished via species-specific primers by PCR. Our study laid the foundation for further
investigating the mechanism of the nanos2 gene in gonad development of grass carp and barbel chub. Meanwhile,
it provided an effective method for monitoring the chimerism and development of grass carp germ cells in the
gonads of barbel chub.
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