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1. Mg ST 2K =220, Wrd Hr S 453007
2. R EDKFERREVF ST BE K TR =R BT, 1 RO 430223

FEE: G HABBHE R Z IR (Gper) & — P IHEM R 2K, N SFHEMEWIERERARR . IR G HE P BBHEMER
Z AR K (Gper)7E 1 4E 85 (Pelodiscus sinensis)PEMRA L FURS A BME R, ABFZEFIH RACE ILTibe T Hh1E%EE Gper
¢cDNA K741, FIH qRT-PCR F3 4 HAEA [F) 20 2L IR R A [8) 7 W B 1 1 e v i) R X, I 3 ok oA oty nee
(letrozole) A1 Gper M HI5 G-15 4b 3R WA 34T Gper ZERG AP HIVER . 45 R R, H1E% Gper cDNA 734K
2023 bp, 15 705 bp S'AEGILIX . 241 bp 3 LGS X F1 1077 bp JF L b EHE, 4ifS 358 MK, HAKLKRTH L
A T AEERELE IR Asp-Arg-Tyr (DRY) =B AAZER, JeH Sfd 2 15> F it hy 41.084 KD, “FHL AN 6.844, Gper %k

RS AL AF Rk, Ho i Rsm e, HOOhIE; NEMLEE ST, HIRS LSRN Gper Fik
AL AR 16 R BT, MEMR bR Lk E B ERIK. Letrozole AP 1 Gper Foih i B EE
%, G-15 AbH4H Esrl £ Esr2 32500 B THE; G-15 A B4R Srp, KT &k SO0 ToAH S8 3L [ 6k i g 2 T

i

o HBUREW, Gper WRES 5 AL VENR M I AR, IR A 1 A 58 20 O 04

KR PR, G A MMM R S IR, SR ERE; PRIR L, KTk

FESES: S917 XHEkARERS: A

VR 2 B PR oA 5 R R Y
PR, U Be & 7 7T 38 O 4 8 U R 32 1K (Es-
trogen receptors, Esrs)/ T B3 A%, 7] 38
i G A HEBMES 2 Z K (G protein coupled es-
trogen receptor, Gper)J15: 1% 3 3 PR £H &30 PR 3 334
AN P (S e U R e R R 4R AR
FEDNRE TR B ET ], 111 Gper /3R 3 4 ik 12 fig
PR A 7 354 2K 90805 Mapk/Erk 8 B85, dkkh T
Esrs HEMIAE . Gper J&—FPIHMEM E Z K, &
THEAZK Gper WK . ME AR ERA 745K
o BURBELS L, 25 Z G558 i, N sh
PREE XA 520 50 Gper 2 5 45 sh itk iR &
FU ™ M RSG5 EHNEED %20
A AR A, MR R E R 1,

Weks BEA: 2019-10-21; 4&3T HEA: 2019-12-13.
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BN B I, R S8 A O Gper BHLLE B ) 4
MR, HEPEShYID, Gper 1EAKE 20 L) K (8] J5t
A, SRR AR AT 2R, SN RS SR 4N )
B g AR k1 U Gper £ 82 i Anguilla
anguilla)¥5 T % IR Wk w7 E T, e B
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ZRON G AR Gper ZEINvilE | Rk RILAERT P 9 AE 869

ARG AN AR S AN R R M T,
W] Gper Z 5 MEVESh W) A Gl BT AETE DI Fh 25 57,
RHCAR SCAE FEHLA v A B

i 42 ¥k (Pelodiscus  sinensis) J& I€ 17 44 (Rep-
tilia) . A% H (Chelonia), ¥F}(Trionychidae).
¥R (Pelodiscus) . HNFEEE | BHRER, &
v T R OK SRR 2 — U R T A
PR K EE | R EE e, Bk 2
oA B A FEA B T AR A R T . AT
FELAH AR S AR, R RACE HR S fEqS
#| Gper cDNA @K ¥4, WM qRT-PCR A X}
Gper mRNA TEA [FH 2 KR i & B B IR 3Rk
HEAT 7RSS o A, R 3 S A 0 e
TE 5K e (Letrozole) Fil Gper 1 #il5] G-15, WF5Y
Gper TEAGS P EOVER], it — PR R MR
ZAR Gper B E D) RETR IS5 |

1 #MEEFE

1.1 EIedrfy

Hh A SR B B ) R A T R LR IE K P AR
A VR, WO 2 H T 2 A B0 2 ) T
(27£0.5) °C F1(32+0.5) °C 15 i 6 15 9% 1k 47+ i
b 4P AR AR % 7 BB 32 CiRL
IRIG, JFUEE 27 ClR)— LIRS ARG o 7 25
AN EE I SRR BT o AR 2t i e
e ge s L, WU BREE . RS il L O
LA S 2L, 80 CRAF# M. ffif] TaKaRa
RNAiso™ Plus (TaKaRa, KiZ)#ZHUE RNA , F
1%350 G BHEBE I VKA RNA 5238 . 55k
JEREE TG RNA W
1.2 ¥ Gper Z[E cDNA =&

K H PrimScriptTM Reverse transcriptase (TaKa-
Ra, K% )& & & Wi A Bt cDNA, SMART™
RACE c¢DNA Amplification Kit (Clontech) %% 5%
A L cDNA NIAE A JE R 371 575 )3 51 3 B AR AR
HRYE A 20 b Gper (XM_006112842.3)FF
S BedE i IE R 8514 Gper-F Fil Gper-R (3 1),
Phri) Bt cDNA ALY 1S Gper cDNA #5737
H, I FCREN e AR SR AT P Sk izt 3' RACE
M 5" RACE BYR¥ES (3R 1), #E4T 3 5 K S

PCR ¥4, PCR =¥yt aiifk, &4k, %
b5 9 2 BH M 5 B O % g AR T AE YA BR A
T .
1.3 Gper EEF 544

J¥ 5% FH DNAStar #441H SeqMan 4 Gper
Hifa) i Bt . 3" RACE il 5 RACE FT 33 51l 47 Bt
#, 413 cDNA 2K JF4. i/l ORF Finder
(http://www.ncbi.nlm.nih.gov/gorf.html) #fj & F jiX
B IEHE . K Compute pI/Mw tool (http:///www.
expasy.org/tools/pi-tool.htm) i1 5. £ FH 45 HL, &5 Fl1 43
FJfiar; InterProScan software (http://www.ebi.ac.
uk/Tools/pfa/iprscan5/) £ £ {& 51 45 #4 55 ; SignalP

3.0 Server (http://www.cbs.dtu.dk/services/SignalP/)
455 Ik; TMHMM 2.0 Server (http:/www.

cbs.dtu.dk/services/ TMHMM-2.0/) Tl {ll 5 & 4% #4)
3, MEGAX DASRHE AL R g i A
1.4 ¥ Gper EEFREER

PEIUR G & A [ B 30 At Rl 2 AN [ 21 21
S RNA, LLEL RNA SHfAR, #% 88 Prime Script RT
reagent Kit with gDNA Eraser (TaKaRa, Ji%)#
VEVEIA EA T % SR Al ¢cDNA, JFK ¢cDNA i
10 f54E A qRT-PCR Bib . ARIEIRAFI Gper £
RPN E R TIY Gper-RTF Fl Gper-
RTR, 31:L) Gapdh JyNZIHEH (F 1), Prime Script™
RT Master Mix Fli#4T qRT-PCR, JZ i fA& & (20 pL):
2xSYBR Premix Ex Taq'™ (TaKaRa, Ki%)10 pL,
. R4 0.5 pL, cDNA 4k 2 pL, ddH,0
7uL; RINFERFE: 94 C 10s, 60 C 155, 72 C
20 s, 40 MEF . BAOEARE 3 MEE, KIE
2B SR Gper MHXTFRIAR, FIH
SPSS 20.0 k{4 xf B ik 47 B K R 5 22 50 A
(one-way ANOVA), P<0.05 78 HA7 B E 2R,
25 B - Y EARE R (X £SE) &R .
1.5 Letrozole 1 G-15 b 3B X pX £ Fp 42 B 14 AR IO
=1

B /INE — R i 5 (300~350 @) AT i Js 1 45,
— #8347 Letrozole (F3KEE, HE)LLH, 75—
BB T G-15 (APEXBIO, 5 [E)AbH, Wi2H 4b 3t
3 I RE T A | v R Ak 3 R v e Ak 3 A
(n=5). ¥ Letrozole fl G-15 435 F DMSO (%



870 Hh [ K R 5527 &
*=1 ETAsSIHFS
Tab.1 The sequences of primers used in this study
5|4 primer JF%1(5'-3") sequence It H coded protein
Hh ] BT
partial sequence PCR
Gper-F CTATTGGCTTTGTAGGAAACATTCT
Gper-R GATGTTTCCACTTAAATAATGAAGTTGC
3'F 5414 3 and 5 RACE
Gper-3'-out CGACTACGGCGCCAGAAGGCTCTTCGA
Gper-3'-in CGGCATGATTATCCCCTAACTGGAC
Gper-5"-out CGAAGAGCCTTCTGGCGCCGTAGTCGA
Gper-5'-in ACCACTGGATTTCTTCTACATCTGCG
UPM.L CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAAC
GCAGAGT
UPM-S CTAATACGACTCACTATAGGGC
PIEER PCR qRT-PCR
Gper-RTF TGTTACTCATTAATTGCTCG
Gper-RTR AGATTGTCTTTCCTTTCTCT
Gapdh-RTF AGAACATCATTCCAGCATCCA
Gapdh-RTR CTTCATCACCTTCTTAATGTCGTC
Esr1-RTF CTCCCTTCATCCATCACCACA Wi E 1A o
Esr1-RTR AGCCCTCGCAAGACCAGACTC estrogen receptor o
Esr2-RTF AGACCGTTGTGGGTATCGTA e 271K B
Esr2-RTR CTGTAAATGGCTTGTTGGGG estrogen receptor f
Mad2[1-RTF ATGCGATGGACTGTATGGCTAA AR E A
Mad2I1-RTR TCTGCTGCGGTCATAGGTAAA mitotic spindle assembly checkpoint protein
Stra8-RTF GAGGAAAGGAGAGACAGCG L R T R
Stra8-RTR CATCAAGGAAACCAGCAGC stimulated by retinoic acid gene 8 protein
Sycp3-RTF GTTGAAGAAGATGTGGGGG BEAEAKREN 3
Syep3-RTR GTCAGGAACTGCTGGGAAT synaptonemal complex protein 3
Cdc20-RTF AGCAGAAACGGCTCCGAAAT M AR E 20
Cdc20-RTR AGCAAAGTCACCGCTGTCCC cell division cycle protein 20
Dmcl1-RTF ATCGACTCCATAATGGCACTCTT DNA W55 244l 1
Dmcl-RTR TCTTCCCTTCCGCAAACTAATCC DNA meiotic recombinase 1
DvlI-RTF CAGAGCAACGACCGA GGAGAT J S HOEL A 1
DvI1-RTR GGTTCAGCCCTGGGAATAGTG dishevelled segment polarity protein 1
Spata6-RTF AGAGACAGGGGACGAGAAG KT ELEEN 6
Spata6-RTR TAATGAGCCAGTGGAACGA spermatogenesis associated 6
Caspase3-RTF ATGTAAGCAAATGGTGGAC 2 Il R A 1l 3
Caspase3-RTR CAAGAGTAATAACCTGGGG apoptosis-related cysteine peptidase 3
Caspase8-RTF CAGGCACCCAGGAAGAAAT LR A 8
Caspase8-RTR GCAGCAAACAAAGCAGTCG apoptosis-related cysteine peptidase 8
Efnb1-RTF CCAGAGCACCTGACAACC JFRCLEE F1-b1
Efnb1-RTR TACACAGCCAGCACCAAT ephrin-bl
Racl-RTF TGCTTTTCCCTTGTGAGTC C3 NHFEZRIEY
Racl-RTR CCCTGCGGATAGGTGATTG rac family small GTPase 1
Bcl-2-RTF GCGTGATGTGTGTGGAGAG B 4 i bk B9 R 2
Bel-2-RTR CCAGAGCAAGACTGAGGAT B-cell lymphoma-2
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ZRON G AR Gper ZEINvilE | Rk RILAERT P 9 AE 871

¥, HE), 20 CORAE, TESHT ALK
THi B, DMSO : AR k=1 : 19, Letrozole SL 4
LA T 57 5 mg/kg, RSN 10 mg/kg.
G-15 SEEZAARMR B ES I RN 0.5 mg/kg, =ik
FEA 1 mg/kgo Xt FRAL I S AR AR A7 57 . SE56
IR AT, PP A —k, JLiEs 4 koAb
PREE S o B AR S 0L, 80 CIRAF. MR
1.4 J7EERBUR RNA, G5 4A M cDNA #EfT
qRT-PCR, HHICHE N5 MR 5 NCBI $id & 48
B P AR 1),

2 HRE5SH

2.1 Gper EE %K cDNA FI4HEF RS HL
S

o R B A M Pt 45 R B Gper
cDNA J¥7%l &K 2023 bp (GeneBank % 55 :
MK 111424), f34% 705 bp 4 5-UTR, 1077 bp HIF
T R SEHE RN 241 bp f 3-UTR, 465 358 P4t
FRER L, FIXT /T i N 41.084 kD, SFHL&S N
6.844, SignalP 7 #7 & & A 155 K. THMHMM
Iy B FEBR 51 & PR Gper S LR 41 & 7 A5
X(E 1), 2R X4 R BRES = BX
JEFTE ML W KR (A 2K) PR 5F Y DRY
(Asp-Arg-Tyn) 4514 (& 2).

FIH MEGAX t 8 RE LR, Gper LR
RPN, Hp o —3, 52 ek,
T FLIS NPT S B ) 23R Ry — 32 AR %k Gper 51
RGO FR RO, HUUR S errds, X 5hie
8 AL Hb 7 A —BU(E 3).

2.2 Gper EARRARNFRIEEE S W ERIER
H R IX

LI Gapdh FHINZHH, qRT-PCR 45 5H R,
Gper mRNA T W48 8 4 (] ZVAR A ik, HAE ki 1)
AT 23K 1 femr, W3 E T A 41 21(P<0.05),
HORONEFBNE ., ERE. B, . . o
k. WL 235 B AIR (8] 4A) o A INAN [ 55£4 Ti
FET R Gper FEYERRE ST AL BT IAZR IR L, 45
7R, Gper mRNA TE MR [A] AL I BE T R18 2
PAHMLE A 78 16 (R 1L R0 i %

N I=SNI=Nye

R, FEE IR R, RIA R R,

27 CALSME T Gper kit 19 WIWE T F%
(P<0.05), 32 CHLEMT Gper Kikimte 17 ]
B ERRAK(P<0.05). 27 CHWHLIEIE &M Gper
AR 32 Cmb, TR 17 W10 18 1 .35
T 32 CHI Gper 2151 (P<0.05)(/4 4B).
2.3 Letrozole & G-15 AbI2 X o £ 85 & h 0
EZHERRIEZMT

o e B s T 5T Letrozole A1 G-15 J5, &
Esrs Fll Gper Feih B0 I o 45 5 B/, Letrozole
REPREH ' Gper F2 35 5 I FEAR, IRMR AL B2
IR AN, Esrl FBm7ERR IR rh 1 2
ThE e SR AL PR v B2 N Esr2 FiBA Ak
THM5 Esrl SEFEAH R (K 5A).G-15 KB4, &
WREAL PRI Gper 363k 1835 TR (P<0.05); Esrl
T R v B AL PR 2 R0k i B S T, ARV A B A
B TN A AR R IKOKF; Esr2 TEARWRE
TR, MW R E LB SB),
24 G-15 BN EERSEPIBEFRESHAR
BTEENEIW

Kl 355 G-15 J5 Rk S0 1 A A= e 4a i
T AR SCHEE R R IR, 45 R EoR, G-15 4
RE 8 ) 25 A8 JE A 81 vk 1 T 2B AH OG5 IR A Rk
Spata6., Dmcl, Cdc20, DvIl. Mad2ll . Stra8 3
K B E T (P<0.05), Syep3 #ikiA b THEH
(P>0.05, & 6A). {2 I T4l Caspase3 . Caspase8
Kk W FE TR (P<0.05)  PLIA T2 N Efnbl ik
W FEMN . Racl FRINEAE 0.5 mg/kg 41
fiX, £ 1 mg/kg RETE . Bel-2 BA PR
(P>0.05, ¥ 6B)
3 iFie

Gper J& T Gper 8 H %, HAAMLIEH
a5 7 NSRRI L A R RGRA B
DRY =BRGP, DRY 4507 43548 1451
e . ZiRiEe . BRE S UAESESHEA
A, WA T Gper TIfEAR s 1ERY A5
K H RACE £ AR P A28 i h 5% T Gper cDNA
FEyl A, Hrh IRk b EHER 1077 bp, Fafd 14
M 358 PNEERAMMEH R, HERREA iR
ERRRAE, PR R G R BN R MRS G
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acatgggggcagtaagatctgcatttgctgtcaaacaatgacagtcattatttaggatgt
ttaacagaatatgcttttatatggattttttgttactaagttgctcaacaggtggcattc
aatgagcatggcatcacctaaataacattaaaagttctggatgtctgtatagctgaaatt
aacatatccactaacagtgtatctgaatataaaccagccttatggtgtgtggaagaaaat
cagatctgaacaaatgactatggatggacacacgggaattaaagatccaaggatattcag
caattgttaaaaggaatgaatggaccaaataatcttccactttccaatttcaagaagaaa
catttgtgaagaaacattgtatatgcaattcaactatcattacgttcagaaaggccccac
atgattgggtattaaattttctcacttaccttgtacatggaatcttacaaataggaaatt
aatttattttctgtaactgataaatttccagtcattctaagcctaattaatttggcttcec
attccatttccaaacagtttaaacattttatacacaacaaaacccctatttccaaatcect
taaaattcttgctgaaacctctttggaaatcaacaatttaccattttggecctgaaaagtc
aacgcgtaaatattgatgtaatctttcgagcagataccttaaccATGGAATCTTACACAG
M E S Y T
GAGCATTATTGCCATTTATTTGTAACAGCACATCTTTTGAACGAAATGGATCATATTTAT
G A L L P F I C N S T S F E R N G S Y L
GTAATGAAAGCATGCCTTCTAGCTTGGCTGATGAATCAGAAGAACACCAACAATACATTA
c N E S M P S S L A DE S E E H Q Q Y I
TTGGGCTTTTCTTATCATGCCTTTACACTATTTTTCTTTTCCCTATTGGCTTTGTAGGAA
I 66 L F L S C L Y T I F L F P I G F V G
ACATTCTGATTTTAGTTGTGAACACAAGTTTTCGTGAAAAGATGACTATCCCTGACCTGT
N I L I L VvV VvV N T S F R E X M T I P D L
ACTTCATAAATCTTGCAGTAGCTGATCTGATTTTAGTTGCTGACTCCCTCATTGAGGTTT
Yy ¥ I N L. AV A D L I L V A D S L I E V
TTAATCTTGATGAAAAGTACTATGATATCACTATTATTTGTACTTCCATGTCTCTGTTTC
F N L D E K Y Yy D I T I I C T S M S L F
TTCAGATCAACATGTATAGCAGCATTTTCTTTTTGACATGGATGAGTTTTGACAGATATA

L 0 I NMyY s s 1r Fr L Tw M s r DS

TAGCACTTGCAAAAGTAATGAGGTCCAACATATTTCGCACTATGCAACATGCTAGATTAA
I AL A K VMU RS NI FRTMOQUHA A R L
GCTGTGGCCTCATATGGATGGCATCTATCTCTGCAACACTAGTGCCATTTACAGCTGTAC
s ¢ G L I wWwMAS I S A T L V P F T A V
ATTTGCAGCACACTGGAGAGATCTACTTTTGTTTCGCAGATGTAGAAGAAATCCAGTGGT
H L ¢ H T G £E I Yy F C F A D V E E I Q W
TAGAAATAACTTTGGGGTTTATAATCCCCTTTGTAATCATCGGCCTTTGTTACTCATTAA
L ¢ I T L G F I I P F V I I G L C Y S L
TTGCTCGAGTTCTTGTAACAGCACACAAACACAGGAGTCTTCGACTACGGCGCCAGAAGG
I AR V L v T A H K H R S L R L R R Q K

CTCTTCGAATGATATTTGTAGTTGTCCTGGTTTTTTTTATCTGCTGGCTACCTGAAAATG
A L R M I F V V V L V F F I C W L P E N
TCTTCATTAGTGTTCAGCTTCTTCAAGAGAAAGGAAAGACAATCTCTTCAGGCAACCCAT
v ¥ I § v L L Q E K G K T I S S G N P
CTTTTCGGCATGATTATCCCCTAACTGGACATATTGTAAACCTAGCAGCCTTTTCTAACA
S F R H DY P L T G H I V N L A A F S N
GCTGTTTGAACCCTCTGATTTACAGTTTTCTAGGTGAAACTTTTAGACACAAATTACGAT
s ¢C L N P L I Y S F L G E T F R H K L R

TGTATGTTGAACAAAAAACTAAAATGTCAACATTCAATCGTTTTTGTCATGCTGCCCTAA
L ¥y v EQ K T K M S T F N R F C H A A L
AGTCAGTTATTCCTGACAGTAATGAGCAATCAGAAGTTTAAtttagtagtgctatataaa
K §s v1I1I P DS N E Q S E V *
aacaactgaaaattgcacaaatataaactataatgcttgtgactaacagtaaaatatatg
tatatacaatgccttgctgagtattgaaggtttattctctaaatatttttatgacaagat
ttcaatggggaacaatacattttagttagatttgtatttaattatcaacagactaattaa
aagctgactaataaggaaaaaaaaaaaaaaaaaaaaaaaaaaa 2023

B 1 e Gper F£1H cDNA 2K K &HLMR 7515 Hr

INEFRERIR 3 SAE GRS X, KEFRFRHIS X, M5 FR8 ORF KRR %M F(ATG) ML 1L %% T(TAA),

Fig
The lowercase indicates 3' UTR and 5’ UTR, and the coding sequence is presented in capital letters.

RO RIZAIRESIRIX, KA %78 DRY 4544,

1 Sequence analysis of full-length cDNA and amino acids of Gper in Pelodiscus sinensis

The bold part represents the start codon (ATG) and the stop codon (TAA) in the ORF region;
transmembrane regions are underlined by dotted line and the DRY structure is shaded in gray.



%5 8 W BN HhAE¥E Gper JER i . 3635 M HAEAE 8 b 1 T 6E 873

% A\ Homo sapiens MDVTSQARGVG Rj2aL NS aRe AR HOO YV [GLELSCLY T IELEPLGEVGN L ILVVIRY
P

/B, Mus muscuius ~—_______ """ ""TTC
R Gallus gallus MDATTPAQTVG,

BEM AL Tc ia guttata
557':‘1"% Anas platyrhynchos

= Cr porosus

r4Es Pelodiscus sinensis
VGIRER G, Chrysemys picta
ﬂﬁﬁﬁiﬁi Ophtophagus hannah
# Xen éms tropicalis
Danio rerio

BB Bk Oreachramu il

& N\ Homo sapiens

I, Mus muscuius YYDIN BA
JEXS Gallus gallus \ERSIFINIUNNE PDLYFINLAVADLI LVADSLIEVFNLDEKYYDITIICTFMSLFLQINMYSSIFFLTWMSFDRY IALAKVMRSN
b3 R R et BN | SFREKMT I PDLYFINLAVADLILVADSLIEVENLDEKYYDITIICTFMSLFLQINMYSSIFFLTWMSFDRY BALAKVMRSN]
[ SN LWy Lr e e YN I SFREKMT I PDLYFINLAVADLILVADSLIEVENLDEKYYDITIICTFMSLFLQINMYSSIFFLTWMSFDRY IALAKVMRSN]
2 Crocodylusporosus ISFREKMTIPDLYFINLAVADLILVADSLIEVFENLDEKYYDITIICTFMSLFLQINMYSSIFFLTWMSFDRY IALIKVMRSN|
ki P Ay e e AN S FREKMT I PDLYFINLAVADLILVADSLIEVFNLDEKYYDITI ICTEMSLFLQINMY SSIFFLTWMSFDRY IALAKVMRSN]
VGER5R 8, Chrysemys picta
HR% T 4% Ophiophagus hannah
P W& Xenopus tropicalis
ﬁgé Danio rerio TIP LAVADL ILVADSLI EVFNL
Je® Bkt Oreochromis niloticus LAVADLILVADSLIEVENL

8 A\ Homo sapiens A PHNLIGLCYSLIVRVL]
/NBL, Mus muscuius ) EﬂIIGLCYSLIVRﬂLI
JEXS Gallus gallus
PEIE4R Taeniopygia guttata
4308 Anas platyrhynchos
Y42 Crocodylus porosus
4% Pelodiscus sinensis
Va4 ta Chrysemys picta ISARLVPFTAVHLQHTGE
4% F & Ophiophagus hannah ISARLVPFTAVHEQHBGE NEIQWLEITHMGFIIPFINIIGLCYSLIRRVLIE
B % Xenopus tropicalis IESENRE |RWNYO F“IIGLCYSLI RVL I
‘é’ Danio rerio R
e BE Oreochromts niloticus B

& A Homo sapzens
JINE, Mus muscuius A S A)
XY Gallus gallus gsss RECAALISVIPDSNEQSE
PEMITAE Taeniopygia guttata RECWAALISVIPDSY

4308 Anas platyrhynchos [RFCOAALYSVIPDS
W42 Crocodylus porosus
4R Pelodiscus sinensis
VGiRER e Chrysemys picta
HR Y E I Ophwphugus hannah
B Xena us lropwalxs DEQRYN-

é Danio rerio A

BBkt 0reuchrumz.x niloticus A

E 2 rhielE 5HALYFD Gper & FEEMRIF L & LT
1/ ClustalX #4172 )75 loxf, BEHERR DRY =HRIRZ5H. 4%LH%(XP_012955573.1), PU#BHEfL(XP_005289205.2), ¥4
#2(XP_019397607.1), HELF(NP_001122195.1), JFX%(XP_004945187.2), & A(NP_001035055.1), /NEL(NP_084047.2), iR4ETE
IE(ETE58208.1), JEX W HEFE(XP_005468845.1), TP4EEL(XP_006112904.1), BEMITI4E(XP_030141062.1), Hid)TME (NP_001107725.1).

Fig. 2 Alignment of Gper in Pelodiscus sinensis with those of other vertebrates
The program ClustalX is used to align the Gper sequences. The DRY structure is boxed. Anas platyrhynchos (XP_012955573.1),
Chrysemys picta bellii (XP_005289205.2), Crocodylus porosus (XP_019397607.1), Danio rerio (NP_001122195.1), Gallus gallus
(XP_004945187.2), Homo sapiens (NP_001035055.1), Mus musculus (NP_084047.2), Ophiophagus hannah (ETE58208.1), Oreo-
chromis niloticus (XP_005468845.1), Pelodiscus sinensis (XP_006112904.1), Taeniopygia guttata (XP_030141062.1), Xenopus

tropicalis (NP_001107725.1).
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Fig. 3 Phylogenetic tree of Gper from vertebrates
Alligator sinensis (XP_006030771.1), Anolis carolinensis (XP_003225875.1), Gopherus evgoodei (XP_030435025.1),
Nanorana parkeri (XP_018425675.1), Pogona vitticeps (XP_020659978.1).
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Fig.4 The relative expression of Gper mRNA in different tissues and at different stages of gonadal in Pelodiscus sinensis.
A. Tissues expression of adult Gper in Pelodiscus sinensis; 1: brain; 2: ovary; 3: testis; 4: spleen; 5: stomach; 6: liver; 7: intestines;
8: heart; 9: muscle. B. The relative expression of Gper mRNA in different stages of gonadal. 16: stage 16; 17: stage 17; 18: stage 18; 19: stage 19;
20: stage 20; 21: stage 21. Different letters and * indicate significant differences (P<0.05).
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Fig. 5 Effects of Letrozole or G-15 injection on estrogen receptor expression levels in testis of Pelodiscus sinensis
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G-15. Different letters indicate significant differences (P<0.05).
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Abstract: Estrogens play a crucial role in the normal function of postnatal ovaries and testes in vertebrates. Es-
trogens have been reported to induce in vitro proliferation of spermatogonium stem cells and spermatogonia in
both birds and mammals. Previous studies have showed that estrogens bind either to classical intracellular estrogen
receptors (Esrl and Esr2) or to a membrane estrogen receptor such as G protein-coupled estrogen receptor (Gper)
and can therefore trigger both genomic or non-genomic signaling pathways. In comparison with the genomic
pathway, non-genomic signaling occurs rapidly (within seconds to minutes) and involves the production of sec-
ondary messengers, the activation of protein kinases, and the modulation of ion-channels. Gper is a
7-transmembrane protein that belongs to the G protein-coupled receptor (Gper) superfamily, the members of which
participate in various endocrine and metabolic processes. Gper is widely found in vertebrates such as mammals,
birds, reptiles, and fish and is involved in many signaling pathways regulating cell and nervous system repair and
other important physiological functions. Gper is very important in germ cell proliferation, in females in particular.
Gper has been proven to be involved in ovarian development. Gper is also expressed in germ cells in males, but
little information on the role of Gper in gonadal reproduction is available. The Chinese soft-shelled turtle
(Pelodiscus sinensis) is a member of the Reptilia family of Chelonia Trionychidae and is an economically impor-
tant aquaculture species in China. To improve the economic benefits of P. sinensis, it is important to study the
characteristics and the mechanism of gonadal differentiation and reproduction of this species. However, limited
studies on the reproduction of the turtle exist. The aims of this study were to identify the sequence information and
function of Gper in the male turtle. The full-length P. sinensis Gper cDNA sequence was cloned using rapid am-
plification of cDNA ends technology. Quantitative real-time PCR (qRT-PCR) was used to analyze the expression
level of Gper mRNA in different tissues and different developmental stages of the gonad. Finally, the role of Gper
in testes of P. sinensis was analyzed by injecting letrozole and G-15 to inhibit aromatizing enzyme and Gper ac-
tivity. The results showed that the full-length cDNA sequence of Gper was 2023 bp long, including 705 bp at the
5'-UTR, 241 bp at the 3’-UTR, and a 1077 bp open reading frame (ORF) encoding a peptide of 358 amino acids.
One exon of the ORF was the same as other reptiles. The putative peptide contained 7-transmembrane domains
and an Asp-Arg-Tyr (DRY) structure, and Gper therefore belongs to the Rhodopsin subfamily. Multiple sequence
comparisons of vertebrate Gper proteins indicated that Gper has the highest similarity with the corresponding
protein in Chelonia while it has the lowest similarity with the corresponding protein in fish. Quantitative real-time
PCR detected Gper mRNA in nine tissues of P. sinensis, and the maximum level was detected in the brain, fol-
lowed by the ovary. Moreover, under different incubation temperatures, Gper expression in the critical stage of
gonadal differentiation showed the same trend: the highest Gper expression level was found in stage 16 of em-
bryonic development, and significantly decreased with gonadal differentiation. After injection of letrozole and
G-15, the expression of Gper was significantly decreased in the letrozole treatment group, but the expression of
Esrl and Esr2 were significantly increased. After inhibiting Gper protein activity, the expression of Esr1 and Esr2
obviously increased. More than that, the expression of genes related to spermatogenesis and apoptosis signifi-
cantly increased after G-15 treatment. From the above, the role of Gper in the testes of P. sinensis is likely to be
involved in early gonadal differentiation and regulates the proliferation of male germ cells. This study provides
new insights into the role of Gper in the gonads of P. sinensis.
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