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() A5 B A0 i R R AT Ak, ZEAE WIS (Xenopus
laevis) H, dnd {UAEBP S A Dnd SEJ5 &
TR Z P AEFE T . R ) A B 5T AR 0 0E A 2 A
H, X & B Dnd i #5747 RNA #E A4 #% 5] &4
E A R A 4EEALTY, Dnd 78 7 (Oryzias latipes)
T OB % O —ANRSF Y PGCs AR 1, 7
7 B AR FH 8% (0. celebensis) ', dnd WPt E T
PGCs HRfl, H RNA TEME. MEMERRH A FGEM,
EHAL S, WA 898 (Gobiocypris rarus)™
S HRM (Carassius auratus gibelio)"™ . X} (Parali-
chthys olivaceus)!"” . W1E#} (Acipenser sinensis)"®,
dnd TE AR 2Urb i) R LA L, 4 5 1
e bk, AR R IA B S TR 8L
BAR, dnd TE N LRI L 3h P X 4E 57 PGCs 1)
A AE AT o B8 TR A B RS, (BAEAFE 40
it B e R v 1 2R A AR 2 S PR A [ i 2 R e
25, Ik, YT dnd 7E% HESh ) PGCs i B
AT A B R R AR, TR Eh Y
HHEAT dnd FRAVRAIE . BRI SRIE R AR OT ST, X
J& SLIF R fa ¥ 2 PGCs MRS IR . T L F R AR
KB EMTREAREKE L,

AL (Pelodiscus sinensis) 42 MU & 3 ¥ 5%
W2, ERYMIEAE L. A5 Ty
LA A MR R A . A, AR
. GHMES, ERENRKFRGE D LA E
BT o AT AP AR OB, SR ] RACE J7
IRTIRE T AR dnd FEN (448 Psdnd) cDNA 4=
KIF5), 5000 T HIFSRE, K0 T Psdnd % 5%
ARIEARF AL E D RBEL, WESH T
Psdnd mRNA 75 R A B ME | i AR FE 40 i e 7 0 7
H RIS, BEFESS R i — DR fa s 2 5
YA A A R B LRI 2%, WICsT
YA E B TR AL AT 5 35 SR

1 MRS TTE

1.1 SKEHHR

S AR 1 T A1 X AR
WY, BEPLIEHC 1 AW HE . HErhfes& 3 1, &
TH 75 J5 7 S 00 % JO R PR B HhORR I, I ), X
O R JFEIE L BB ORI . RS SR ANIDR S 2
HEATIURE , WAV RIS AE T-80 °C UKFHR IR IR AT,
JHT RNA [42HL, teAh, BEPLIEH 2 & 000 . M
A 3 H, BOLPEIRA S, H 4% Z R W
(paraformaldehyde, PFA) [fl& &35, M T YR
S SR R AR AR N AR R ST 5L 88 3 A
FAC BRI .

1.2 rh4EEEiE 40 RNA RUIRENAN cDNA A K

ifi 1 TRIzol Reagent H5 PR A7) 1 25 M . 1
AR ZY COE L Bk JFEIE . RRNE . BFAE . RS
HURIBP ) 1T RNA $25, Jf-F] NanoDrop 2000
Tl 3 G RETH R B S H R I FRL VR A I RNA Ve JiE
AR, FRSHE) RNA % AT AW T
() Bt A7 BR 2 |l AE 7™ 19 3'RACE i & &
i 3 'RACE cDNA (F] F 3'RACE PCR), f# Hi
TaKaRa PrimeScript RT reagent Kit with gDNA
Eraser Kit #5349 cDNA (] T RT-PCR), £ T
=20 °C VKA IR

1.3 Psdnd £ cDNA 7 [#

A I FE AR R B O8I E (National
Center for Biotechnology Information, NCBI) A3k HX
TR dnd FIORFHMEE GR 1), ZF51 0 & B
Z dnd TS IX T A 3w A8, I, s E
HJ¥H, fd#H Primer premier 6.0 X1 HRERE Y
(F D), MAHATAEY TR (L) BOARAF A
7= 3'RACE I/ & #E47 PCR 41, PCR [ ifk

&1 XWATASIY

Tab.1 Primer sequences used in this study

51440 %

primer names

551 (5'—3") &

sequences usage

Psdnd-3' RACE out GGCAAGCTCCCGCAGGACATCTACG 3
Psdnd-3' RACE in GCGGCTTCGCCTACGCCAAGTATGG 3RACE
Psdnd-F ATGTGGAGCGATGCTGTCAATC BikECDNA
Psdnd-R ACCTACAACAAACACGCTGAACA cloning cDNA
Psdnd-rt-F GGCGTGTTGGACCGTCTGAA RT-PCR
Psdnd-rt-R TGCCCGACATATCCGCTTTGAG RT-PCR
PsB-actin-rt-F AAAGGGAAATTGTGCGTGAC Nz
Psp-actin-rt-R TTCCATACCCAGGAAGGATG reference
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FOMNFE P R Ui I A5 AT o B RAS Y 373 4 A X
F1AE 1% X (untranslated region, UTR) 5 & 1)F
SN TR, 3K dnd ) cDNA 2K JF9, #F—
itk gY, Dbk A 21 cDNA h
Wi, i ] TaKaRa PrimeSTAR® Max DNA Poly-
merase 4T RT-PCR, J W 4 2 e il F1 s i #2
Y pi B EFT, 22 DNA A-Tailing Kit fill A J5 1%
% pGEM-T easy # ik, AL KT H A2 2 Top
10 J&, PCR %7 FHPEFCREJG Iy, ARASFE N T 1)
JG $£38 & GenBank K13 5%5 (OL757532), 5|4
B BRI R 5 4 28t AU R A R A TR
N E T

14 E£MEEESW

i 7 NCBI ¥ % [+ ) ORF finder 7F £k T. H
(https://www.ncbi.nlm.nih.gov/orffinder/) 3% 15 FF L
PZ G HE (Open read frame, ORF), {#i ] DNAMAN
8.0 AR B A AT R 7 5 B IR U LR P 51 . SR
Vector NTI 11 4% Hoafe S () 3L 1R )7 9 AT £
P I XT38 . R Mega 6.0 2471 1 Clustal
W BEATHEAH)E , ] Neighbor-joining 54T R 58 &
BT, bootstrap {HEEE A 1000,

1.5 Psdnd TEPEEARRLELEFRHRIEST

F TR AR S Psdnd 1 2H 20 3 IR
WY& Psdnd 141 ¢DNA J¥ %1%+ RT-PCR & &
1Yy, R f-actin (B 5. EUT27174)
ENNSIH, 51975 W3 1, RT-PCR W&
#: b, T4 0.8 uL, 2xTag Master Mix 10
uL, ddH,O 7.4 uL, ik cDNA 1 pL, 3£ 20 pL.
SR . 95 °C 5 min, 95°C 15s, 60°C 30s,
72°C30s, 5 2~4 217 32 MEHR . PCR Y
FH 2% BB W A R PR AU
1.6 AHFUEHE

Bk IR AL SURE A S ), 4% PFA [ 2 i 7%,
FH#E 2 £ 2% vhEE (phosphate buffer saline, PBS) #
VeI, 1E 30% HERE-PBS & v IR )T 4 °C 12
o RIGHHEAIR A OCT W (Tissue-Tek) H,
JH Leica 1% 1 15 6 U1 HLA RS 8L (4 pm) F1HP 5L
F (8 um)o FFIA TRALZIY) R WG B E 2R B A S PR AT
F-80°C % H.

1.7 B9

JEA 24 38 43 M i S 56 A 3R 5 IR B SCHRY,
BV B sl M N YD Aae TUFN Sal T 4% 5% #5458

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

Psdnd 5 H F Be () R e AT DD, SRS A PR B
H LR P AL AR, 43514 ] SP6/T7 Enzyme Mix Fll
Digoxigenin (DIG) RNA Labeling Kit 5 i 1E Xl
SCHREF, {dF DNase Fl LiCl 4lifb 4t 5, BilghE
R 5 L VARG o ik FH BCIP/NBT ik €5 8 6 4 41
St TR e, HBLNE (propidium iodide, PI)
XL AT e 0 BT A BRI ] ZEISS Vert
Al BHUEE A ZEISS Axiocam 506 color M5 2 4t it
(R U 2SI

2 4R

2.1 HAEEE dnd £ cDNA BEEREMEESF
SR

SCEARYE B A A AR RS Y, it
3'RACE 3R1% T Psdnd () 3'17 5 (K 1-2), $RJ518
PR T AR dnd FE ) cDNA 2K 551,
iE—25 K | RT-PCR 4K 153 T % 3L A ) cDNA £ K
(F 1-b), x4 M Psdnd, %5 % GenBank, % 3%
5 h OL757532, 1%JF41 5 NCBI £ 4 14 o 15 i)
HAEEE dnd 75— 50 R 98.87%. ANHIFSE 3k
13 B Psdnd ¢cDNA 4= ¥ 1 251 bp (&l 2), 4§
3'UTR 234 bp Fl 4 % 338 & FLFR K 1 017 bp
ORF, H b B 14 57 1Y RNA iH 51 45 k) 35 (RNA
recognition motif, RRM) & FE I EELE i
RABAEARE, Glu*'~Val'®),

M 1

bp

2 000

1 000

500

250
100

A B
B 1 Psdnd #F 3'RACE (a) #7141 ¢DNA PCR (b)
i =4 e ik E
M. FRAEHI IR 2000
Fig.1 Electrophoretic profile of PCR products of
Psdnd 3'RACE (a) and full-length ¢cDNA (b)
M. marker 2000.
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1 ATGTGGAGCGATGCTGTCAATCAGGCCAACAAGCAAGCCCTGTTGGCCTGGGTGAAGGAGACGGGCATCCAGCTGGTGCAGGTGAATGGC

!l M W S DA VNQA ANI KW QA ATLTLA AWV VI KETSGTI QUL V Q V N G

91 CAGAGGAAGTACGGAGGCCCTCCCCCAGGCTGGATCGGGGACCCCCCTCCCCCCGGCTCGGAGGTGTTCATTGGCAAGCTCCCGCAGGAC
31 9 R X Y G G P P P GWI GDUPUP PP G S E WV F I GG K L P O D
181 ATCTACGAGAACAAGCTGATTCCGCTCTTCCAAAGCGTGGGCAAGCTGTACGAGTTCCGCCTCATGATGACCTTCAGCGGGCTGAACCGC
6 I Y E N K L I P L F Q S Vv 6 K L Y EF RILMMTF S G L N R
271 GGCTTCGCCTACGCCAAGTATGGCAACCGGCGCGGCGCGCAAATCGCCATCGCCGCGCTCAACAGCTTCGAAGTGCAGAAGGGCTGCCCC
99 G F A Y A K Y G NRRGAQIA ATIA AALNS ST FEV QK GC P
361 ATCACGGTCTGCCGGAGCACGGAGAAGTGCGAGCTGTGCGTAGACGGCCTGTCCGCCGCCGTGGAGCAGGGCCAGCTGCGGATGCTGCTG
rIgE T ¥ C R S T E K CE L CV D GL SAA AV E QG QL RMTUL L
451 CAGGAGATGACTGCGGGCGTCCTGAGCATCTCGCTGTATCCCAGCCCCTCCCGGAAAGGGGGGCAGCTCGCCGTGCTGAAATACAACTCG
51 Q EM TA GV L § I s L Y P S P S R K GG QL AV L K Y N S
541 CACCGAGCCGCGGCCATGGCCAAGAAAACCCTGGTGGAAGGTCACTTGGGCCTGTGCGGACAGGAGATCGAAGTGGACTGGCTGAAGCTG
81 H R A A A MA K KTLV E GHULGULTCGQE I E V D WL K L
631 GACGTGAAGCAGCGGCTCCGGGCCAGCTTGGCGAGCGCCGTCCCGGCAAGGTTGCAGCCTGGTGTCTTCGAGGGCGGCGGTCCCAGCCAG
21 D VX Q R L RASLASA AV PARTILIGQ?PGVFEG GGG P S Q
721 GTGCCGGGCGAGGCCGAGACGTGCCCCTTGCCGCCGGCCCGCGGCGTGTTGGACCGTCTGAACGCCCTGTGCAAGAAGCAGCAGCTGGGC
241 v P G E A ETTCU?PULUPUPA ARGV VLD RILNA AILTCI KI KOQOQTL G
811 CCCCCCGTGTTCCTGACCAAATGTGTCCAAGCCACCCCGGCCGGCTGGCTGCGGTTCTGGTATCAGGTGGTGATTCCCGGTTACCCCTCC
271 P P V F L. T K ¢V QA AT?PASGWILURUFWYQVVIZP G Y P S
901 CCCTTCAGCGGGTTCCTGTGGCTCAAAGCGGATATGTCGGGCATGGATGGACACGCCGAGGCCAAGAACGCCATCGCGCTGCAGCTGCTC
300 P F s G F L w L K ADMSGMDGHA AEA AIKNA ATIA ATLOQTLL
991 CGGACGCTGGGGTGCCTGGCGGTGTAGgctggatgcctggacagagccacacgctgcccctecgtgggggggggatgetectctggetect
339 R T L 6 C L A V *

1081 gtggctggtccggggcgggggccgggtgtgecggacgtgetgtaagetggtecttacagggecgaggtgectgagecagecgectecgececcegg
1171 ccgctcggtttggtttctectgttcagegtgtttgttgtaggttttaaatgtttgggctctgaaaaaaaaaaaaaaaaaaaa

2 L% dnd £ cDNA FHIREESHEERRFT
IR T ZIEE T, REARE N RRM G5
Fig.2 The sequences of nucleotide and deduced amino acids of P. sinensis dnd

Initiation codon and termination codon are in bold, the RRM is shaded gray.

HI Vector NTI 11 F 4%} Hh4E % Dnd HHH 5
H AWy o [F]R 2 P AN AT 2 8 Lo, 25 SRR,
rhAR S 5 H ALY AP Y Dnd EIERRIT Y —FE, A
H 6 MESFIIEEFIE: 1AM T N 54538 (N-
terminal region, NR), 1-/{~#L%I ) RRM Fl 4 4~ C
Y45 R (C-terminal region, CR: CRI1~4) (¥ 3),
rh 4% Dnd 5 4%, Dnd [ & JE TR T 51— B0 B
L ik 80%; HR 5CTT 3 ¥+ 85 Dnd Y%
FIRF ) —BERE, o T1%; SR
XS F/INER A Dnd 12 SE IR 75— 350 0 518 57%
57% 1 56%; 5 PIRGEAE TN Dnd 92 5L 7
) —FHEh 56%; SR, S0 (RREmM. 5
Oft . AP AEET) Dnd & FE R ¥ 5 — B3
%, 2 35%~41%.

F T AR RN A ) AP Dnd 1Y 2= B R YA
i Mega 6.0 # {4 R AR T RE KB,
PPAL T30 () PsDnd 5 A4 %) [] 8 1 2Z 8] 1 i
EXFR (B 4), 45H /R, Dnd EERNI LY
KOHFLIE. B2 CITZE . PGS ARl Er Ak
WK, % Dnd REF|CITE, HSakigfa
MEREN—H; HRITHFEGCRERE . 51
ARG KRB R, SR CREMN, 5§
TR e SESTL N (NN

2.2 HIEE dnd mRNA RIBALESMRIEST

DL 1 A& A s 45 2] 20 RNA S S35 /9
55— 24555 (cDNA) Wi, Lh Psp-actin h P53k
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R, I SS9, LA RT-PCR 43 #r v 42
dnd TEANEALEZY COME . BN FFRE . BGAE . 'BFAE .
Ko . BRE) PR AR . LTI PCR
PRI R R, AR IS N I TR — Y AR
e S R 5 B 4T, TR A L 2P B AR -
UtBH Psdnd mRNA X TEHIRA L h A Rk, HEE
RS ek I R S T RS L (81 5).

2.3 FAEE dnd mRNA ZEBRF &4 SRR

W dnd mRNA TE F A B G845 1 A 5 21
f b ik, BT HAE O 51 % B kA i R R AR
FH, SZI6 X Al O B2 2R B D) B AT T AR
JEAL 2452 5T o AR g AN M S5+ . 3B A A5 A
KAFAE LB, AR T & AL RE A A 10 S LE
B (B0 T ~X39), oG08 At . #0200 -H:40
f T~V A OEEn i (VI~IXHH) Fs
OB 20 L (X ), SEEG T A 45 R R B 2 A&
RN LY ORI & T S E B RN,
DIZR SR F 2 4t rh AR B O S0 2 R WF 58 61 L,
GUR TN, TE2 A rh AR IN B2, Psdnd
mRNA EZLTE T340 2 O-HE 20 14 20 5 v 58
BEE DR BRI R T, (55 2 Wmes, TEIVIH A&
DL 9 OB 40 i HpoAS AN B (55 (B T ).

2.4 HIEE dnd mRNA R FEESIEFHE

F AR R S AR R LA, R A

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries



WL, 2

IKF= 4R, 2023, 47(5): 059105

121
(111)|NSFEVQKGCPIT] ICVDGISAAVEQGQIIRMLIR
(111)|NNFEVQOKGCPT CVDGIS SLVEQGOOTLIS
(111)|NNFEVQKGCLT ICMDGI#P S SV S LGQIOMVIR
(119)(HNHPLRPSCPLIJ [SVDGIMPPNLTRSARLLAR
(114)|NNWEVQEGRATIL} ISVNGPATLRRRERDAM]
(119)[ENHOLRPSCOLL TVDGWPLSLNRRAWLLAMD PFGPCLOETLLLPSPGSAPSOTE
(121)|NGFEITKGCCTI IALDGEPGNFDENMIBKNVIBDEVTSGVSSISLHPSPTKESQV!
(120)|NRYELONGCCIT] L I?AEMPRAVEKDRIBLLLIRNF S DGVEDLK IKPSPKGSGKA 2
(113)|HGYPLGPGARLS ICIONMPASTROQEEMLOVIBRLLSAGVESVALK-AGPGIEGV:
(121)[HQYRLPEGGCLT] IRLGDPVSMNE SKISLMVIBDML S DGVEDVLLKPPGPKGKE VYA
(115)|HHYRLPEGGCLT] IRLGDMPTSTNQGEMLTVBRMISDGVEEVLLKMAGPKGKE
241

(224) VPARLOPGV
(224) FPESSQPGG-
(224) SSEGLKLG-
(232) FLRSP
(225) KLP---
(232) SLRFL-
(234) QTKDLS-

(239) FMKKKAEVGTRNNGKKPERSSFLPLLPLEAEVPLSEGFVPPMLSGPSSSTVYQ-

(232) PLKHLGOTS

-CERDSPSQAPGNAVTCPLPQ-
CDGGASSQRPDGPVPSPLHV-

120

TAAL
TAAL
ITTL
IATL
TAAL
IATL
IMSL
TRMF
THLL
WVTTL
VMTL

CR3

identity

(240) VLKPLSKP------— S----LLHYDVPAHQSLLPLFRAVGGPTTSEQRDEMIPQPTIMSRNELIPQSSIRQRDEMVPQLPIRPRDGMAPQSPISLDAVSHLOQWMCEVNRIf®SEOYEVHFHH
(233) VLNPLPKPSITPPHLHP-QPLLHDVPPHPLIQPFFRAAGGPAG-———=———————==————————————————————————— G
361 435 Y)Ff species — 5%
(281) YPSPFSGFLWLK] - ‘T‘J’iﬁf Pelodiscus sinensis 100
(281) YPSPFSGEMWIK - LRHE s Chelonia mydas 82
(281) YPSPFRGETWIK| - %?ﬁs Alligator sinensis 71
(280) HEVPESGLINVV| >ESGANLLWSAGAEAGTMVKQ N Homo sapiens 57
(274) SYBVECSTELWVR £ X Gallus gallus 57
(280) HEVPESGLIWNVY KEP-RTSLWSPGAEAGTMVKQ /DR Mus musculus 56
(284) YPTPECGYAWMIf Ey1eDFSLGDVTARNAL-——— AP IRIE  Xenopus laevis 56
(342) LPLPFEGVVKIL i} Acipenser sinensis 41
(313) APTTERGEVMIL Jw’} Oryzias latipes 38
(350) LPLBLYGEVQIL| FRVSNLRPF- - HI J Danio rerio 37

(314)

LLFPLNGVIQIL

FKVSNLRPF——

At HEZN P (1) Dnd ZIERR T 5 KIETF NCBI, JiHEN A Dnd IHIR~F 45

Fig.3 Multiple alignment of Dnd amino acid sequences of P. sinensis and other vertebrates

B3 rhieEME Mt EHEDN Dnd TEB

Ei. NR.N fng

SEBMM  Carassius auratus gibelio 35

FFHIE) Z EXSLE
SRR

RRM. RNA H5IFEFF, CRI~CRA4. C &

o

All the other sequences of Dnd homologues were obtained from NCBI. The conserved motifs are indicated in the frame. NR. N-terminal region; RRM.

RNA recognition motif; CR1-CR4. C-terminal regions.

(0 — /B Mus musculus (NP_775559.2)

| — N Homo sapiens (NP_919225.1)

7t

XS Gallus gallus (XP_040538760.1)
Alligator sinensis (XP_006034211.1)

HRAREE  Pelodiscus sinensis (OL757532)

I: LEEE Chelonia mydas (XP_043377463.1)
100 ji

Lt Mauremys reevesii (XP_039341344.1)

 E— AEPHTE  Xenopus laevis (AAQ63637.1)

100L— A UE  Xenopus tropicalis (NP_001037899.1)

thAEET  Acipenser sinensis (AJC64506.1)

100 ,—ﬁf%@ Danio rerio (NP_997960.1)

82
EL
100 100

87

96
100
0.1

—

- SEEWE  Carassius auratus gibelio (ANG60756.1)

i

Oryzias

Dnd & [ ) & Gt AL F 4R #%75:7E Mega 6.0 i rhidk
Fig. 4 Phylogenetic tree of Dnd proteins

F4T 1 000 ¥X bootstraps I 3IF -

4 Dnd EBHIRGH LK

latipes (NP_001157988.1)

FBE - Paralichthys olivaceus (AKD44207.1)

The phylogenetic relationship of Dnd proteins was analyzed by Mega 6.0 with the neighbor joining method (1 000 replicates).
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Psdnd
Psp-actin
1 2 3 4 5 6 7
5 rhieE dnd EEE S BRATHREFHE

LOGE, 200, 3. BFBE, 4. BRE, S.FME, 6. kG &L, 7.9REL.
Fig.5 RT-PCR of dnd expression in
different tissues of P. sinensis

1. heart, 2. brain, 3. liver, 4. spleen, 5. kidney, 6. testis, 7. ovary.

EEe, HorP SR L B P R R A A R
SR . WIGORS BRI . RGO R . K
TUNNE . AT KOS 7 20 FORS 720, AS SR &4
REB, 22 WP REREAT TR T REDR
HH 2R 22 SN CRS AN . I8 B4 |
KGR RN . A TA40)™ . ik, Akt

2 KA T AR RS AR AR, A RS S
LR URY R, SRJE b 2R R A 24 58 e i, PI
Yoz, Kol dnd 5% SEARAE P AR BERS T & AR R P
IR S5 BIR,  Psdnd A AE AR 58 240 i
ik, FE RN P R R T B SR 5K . Psdnd
mRNA 7EAGHEA0 i 55 6k, TERG IR A
SRR, TERE P AN (BT o

3 i
3.1 4EE dnd EE cDNA FHIEE

i 13 ¥ %1 PF $2 Al RT-PCR 3k 15 1 12 % dnd
¢DNA 4 K, %745 NCBI £ 408 2 7 I i) v A
% dnd J¥ ) (XM_025188074.1) — 314~ 98.87%.
SN g R A 338 N E SRR, HAA 1AM
AU RRM S5 R BRAUEAD 5 AN ORSF a5 i s, 5
flb¥y %k Dnd & FURA & EE [E M. 4% Dnd 5
LRIt . % 7255 IC4T 3 Dnd EIHEERT I — B
PR SN WG AN B IR L 3 ) A o TOME

il N & 11
\ " “
1 !
5 I
. &Y s
I gy A L 4 o <
=7 K # ; - VII
VI o5 '
» PK; 7
7 *
% 50 pm 2
X p ‘Q i
* IX { il a ,* g
e -
o N4 b
»' IV 11T _;‘_:,’A
wh v oo
50 um e W, 150 um S CARE 3

B [ RAIZ3Z4 4 Psdnd mRNA 7E R LB OIS P Y RIX
1~3. 2 & i vh A O LA ZAY) B JRAL A SZ ST s dnd mRNA {5 58 BRPEBEIR AR, (55 08 €, B2 MR 3 25 8 A 1 Hh 75K X R
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Plate I Chemical in situ hybridization (CISH) detection of the expression of Psdnd mRNA in ovary of P. sinensis
1-3. CISH analysis of ovary in 2-year-old P. sinensis, the CISH signals were stained in purple by alkaline phosphatase (AP). 2, 3. exhibiting magnifica-
tion of square areas in picture 1, respectively. Psdnd signals were mainly detected in the cytoplasm of stage II primary oocytes, then weaken with the
development, and not detected in oocytes stage [V onwards. Stage 11 -V, primary oocytes, stage VII-IX, growth oocytes. Somatic cells were labeled with stars.
h K A
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Chemical in situ hybridization (CISH) detection of the expression of Psdnd mRNA in

Plate I

the testis of Pelodiscus sinensis

1-4. CISH analysis of testis in 2 year-old P. sinensis. The CISH signals were in purple stained by alkaline phosphatase (AP) (1, 3), and sections were

counterstained by propidium iodide (PI) for nuclear staining in red color (2, 4). 3. Exhibiting magnification of circle areas in picture 1. Psdnd signals

were mainly detected in primary spermatocytes (Scl) and secondary spermatocytes (Sc2), then weaken in spermatogonia (Sg), and not detected in sperm-

atids (St) and somatic cells. Somatic cells were labeled with stars.
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Cloning of dead end (dnd) gene in Chinese soft-shell turtle
(Pelodiscus sinensis) and its expression in germ cells

CHEN Kaili, LIYulin, BAN Wenzhuo, XU Jianfei, TAN Zhimin, XU Hongyan :

(Key Laboratary of Freshwater Fish Reproduction and Development,
Ministry of Education, Key Laboratory of Aquatics Science of Chongqing, College of Fisheries,
Southwest University, Chongqing 402460, China)

Abstract: Dead end (dnd) is a germ cell-specific molecular marker in most vertebrates, belonging to RNA-bind-
ing protein family. It is essential for the maintenance of the survival and migration of primordial germ cells
(PGCs). In many species, dnd deficiency could block the migration of PGCs, and then they transdifferentiate into
other cell types, resulting in complete loss of germ cells and sterility. Thus, dnd is essential for the survival and
development of vertebrate germ cells. Dnd is originally identified in Danio rerio, proved that deletion of Dnd leads
to abnormal polarization and migration of PGCs and loss of germ cells. Thereafter, dnd! is characterized in Mus
musculus and Dndl1-f is specifically expressed in adult testis. However, chicken Dnd homologue (CDH) is
expressed in both gonads. In Xenopus laevis, dnd is only expressed in ovary. In teleosts, dnd has been identified as
a PGCs marker and is specifically expressed in gonads that the expression level is higher in ovary than testis.
Therefore, dnd shows distinct expression patterns among species. Although dnd plays a conserved role in main-
taining the survival and migration of PGCs from teleosts to mammals, its expression pattern in gametogenesis var-
ies with species. Thus, it is of great significance to identify the sequence characteristics, gene expression and distri-
bution of dnd in turtles, to lay the foundation for studying on the origin and formation of PGCs, and gametogen-
esis of turtles. Pelodiscus sinensis is one of the oldest tetrapods and has unique scientific research value in study of
animal morphological and reproductive evolution. Additionally, because of its high medicinal and economic val-
ues, P. sinensis occupies an important position in freshwater aquaculture in China. Here, in order to study the
development and differentiation mechanism of turtles’ germ cells, the full-length cDNA of dnd was obtained
by RACE form P. sinensis. The total length of P. sinensis dnd (Psdnd) cDNA was 1 251 bp (GenBank ID
OL757532), including 254 bp 3' untranslated region and 1 017 bp open reading frame encoding 338 amino acids.
Multiple alignment and phylogenetic tree analysis showed that Psdnd had 6 conserved domains, the same as homo-
logous proteins of other species had, and the highly conserved RNA recognition domain was the main functional
region. Besides, Psdnd had the highest sequence identity with and was the closest relative to Chelonia mydas dnd.
RT-PCR showed that Psdnd was specifically expressed in gonads and the mRNA level was higher in ovary than
testis. Chemical in situ hybridization showed that Psdnd mRNA was specifically expressed in germ cells. Particu-
larly, Psdnd mRNA was mainly expressed in the cytoplasm of stage II primary oocytes, and not expressed in
oocytes stage IV onwards. Moreover, Psdnd mRNA signals were strongly detected in primary spermatocytes, fol-
lowed by secondary spermatocytes and spermatogonia, and barely in spermatids. Our study indicates that dnd may
play a key role in regulating the development of male and female germ cells in P. sinensis. This study lays the

basis for further study of turtles’ germ cells development and differentiation mechanism.
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