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ARGEEFRE LR, BRI BR/KE 1500705

2. B EHERE, RRFFIRAKK =M SR E S, g 201306

BE: AU BTE 58 B B (Sander lucioperca)® K (growth hormone, GH)JE A, R HFIVFE K H R A E S
MR A AR G, AR AR AR K ) 4 TR Y 4 8 Bl . 55 R A RACE FAR MRS TR se e T GH %
A, H cDNA 2K 4 926 bp, f17 74 bp 1Y SAEBAREIX . 237 bp (9 3'3E B X R4 204 A~ E LR 19 7 B EAE
BRMEZEILW BN, B GH 58485 (Perca flavescens). W fi(Perca fluviatilis) )58 582 5 ) AR HE 2 591 4
97.04%F01 94.05%, GH i [K 76 £ S F 3L 24 b B A7 DU A PR 9 D Z MR R HE 007 1, B S22 7 1 PCR 4
RO T GH J B A1 5 45 L SURI R AR s 25 5 IR ) A R IR R, 25 SR 7R, GH SRR 7R fiF 45 ZH ZUh B4 3R 35,
AR P RS E RS, MKz, SHAHLIUHE 2 R) S % P<0.01), GH HEHF LR SHRY AEZIEMHX, 4 4
ML GH HEEF k& N RE N R & TN, b I AR i o 22 B B 3 (P<0.01), LRH 25 W3
(P<0.05), MUt, GH JERTT LIAE M A A BE JE IR T o0 F ik . ARBIFE 25 R AT itk — 20 A A GH JERIIR IR

itk KRB R THLRIAT SRR 275

KEIE: MO, GH BN, AR, K, RkER
FES %S S961 XHEiFRERD: A

By 0 2R KR 9RO R AR K, RIAR
R (GH)/JR I AR LE KR INT-(IGF) . GH DA il {4
HI B —Fh B Z IR R, @A KR
ZAR(GHR) RIS IESE 12 73 W 1GFs, #E1i & E
Aponit . GH T AR oA, fEfak
At . R, AEFEAE AR T e b R AR
AR BRgE M, 028 GH JEH 1Rk K P32k
SO F A U R A R AR PV R, LR g 45 R
WIRTE—E 55T GH [ 287K P15 19 £ 2 5L
AR, AR EE KA KA AR 5 (Pampus
argenteus)TEAR GH JE R A i 2 A /M K AR A
(1 612 152, MR ARIR S (Squaliobarbus curriculus)
el GH LN R LB /MR 2.1 £510, I,
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b K ERBER, SEHIEREER, —EBRE
ST M IR & . L, TR K
P O BLHI A 52 R ot A% ok R B AL B Ak 3 H AT
B ERE S. RTF R TR K MR B AL B 5T il
B, gk PR T 5 AN Skl KPR B
FHEH I B EARIC; Teng ZUYTERE T IGF-I.
IGF-11 1 GHR %[, Ff-4E IGF-11 HF13k1F 1 4~ SNP
SR B EE . AR A K GH AT,
5T GH %N cDNA 2K JFEH 004 T 0 EE
fiE, WFoE T HAER G R BN FRIR A6, s T
HFR g 5me A K 2Z M, HE GH %
PRI 7R M 5 A PR b mT i 1 a8t % R 4R VR A4y
BT, B RS RK MRS FER R
P A% 1 L PR U

1 #MBEFE

1.1 #HmElE

PR AL AR X5 3K [ BB Ty VT K P2 WF 58 BT IR 22 3R 56
Y, SFEMIEFR A TR S B 1 i, (A
151~169 g, RECL . BF. ML M. ik, ALA.
far. B Rk, BN, G AR AR . B
PLEE B 3 T 0 250 T 5 H ik 5 500 2, Pk
TR T A KRN AR AS 10 B(EE 1), B/ R
1+ 92.35~101.89 mm, AT 6.6~9.7 g)FIHlk K2 (&
K 160~185 mm, 1A 33~58.4 g), /0 HIRETIA
Wi o WL . S B PR A R R A7 . K

* 1 BeEESMEKER ST

Tab. 1 Satisticsof body weight and body length
characters of Sander lucioperca

K 4H big group (n =10)

/N small group (n=10)

i
nf;lb’er g Mk/mm kg fK/mm
body eight body length body weight body length
1 6.6 92.35 52.0 185
2 9.7 101.89 33.0 164
3 8.2 100.58 78.4 180
4 8.7 100.12 43.2 169
5 8.2 97.14 40.2 160
6 6.6 93.62 48.3 165
7 6.1 94.62 49.7 150
8 5.1 87.12 57.0 170
9 6.0 86.07 46.8 160
10 4.9 88.62 43.6 155

$& ThermoFisher 2\ Al #2 /it /%) TRIzol Reagent x5
UL B ERAE, SRR 674 4L ZURE B D EL RNA;
FFH NanoDrop ™ 8000 436G REH I 1.2% 1350
W HL VKOG RNA AT it #5479 B A BT s A I
12 ERERFIINE

PLaEfR RNA B, #4lE PrimeScript™ RT
reagent Kit with gDNA Eraser (Perfect Real Time)
A U ek cDNA %5 — % (TaKaRa,
HA) . A4l NCBI £idls 55 4 0k JR B0 f - 1 28
) GH DR A, efefiny DX IR i e s 20 %5
P P JEAT R A L X, ARG 65 GH DA iy & 4y
cDNA P35 1 AT R S5 AE(R 1), 4R
E AR R ET GH L ARSF X 55111 RACE
PGP 1), 4% SMARTer*RACES'/344 7
#i(TaKaRa, HA)ULHHAi#%E RACE %, Seq-
Amp™ DNA Polymerase (TaKaRa, H7A)i{#l&
AT HE0 PCR 974,

PCR W) ] 1.2% B g W 458 JC R DK R4 T A0,
Xf H 8 25 U0 B I i R BrONRAe e [l i) 4 1T e
aife By (i g e, i), HKaife s i
PCR 7=4¥)i%#:%] pMD18-T w3 4K (TaKaRa, H
AR, FAERIHFTFHE DHSo J& 52 & 41 (TaKaRa,
HAS), WATTE &2 N E %R LB BRI |,
37CHEIR B FRM I, K H BEAT1E V% PCR %E,
i 16t PR e R K 2 O M < MER AR IR BAT IR
F R o I 45 S Fl BLAST  (https:/www.
ncbi.nlm.nih.gov/) & Xf, DNAMAN #k 7 43 #1,
Staden 1.7 B PFUEAT PR, RZFRAT GH H A 4
K cDNA F#4.,
13 HEMNEARENMEERESIWMRRAZHUH
¥

fdi Ff DNAMAN #4451 P 1) I 80 B 1324 5
i FH 7 28 4k 1 ExPASy-Protparam Tool (https://
web.expasy.org/protparam/) il Jll 25 FH B 1L 4 FT;
TMHMM (http://www.cbs.dtu.dk/servicess TMHMM/)
B T B R A B B Signalp-4.1 (http://
www.cbs.dtu.dk/services/SignalP-4.1/) i | & [ i
{5 5 BK; Simple Modular Architecture Research
Tool (http://smart.embl-heidelberg.de/smart) il 25
F 5 25 #4380 E ;. NetNGlye 1.0 (https://services.
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JRAESE: R85 GH FE N ¥ SRR B AR AR 22 5 AR ] 114 238 1399

healthtech.dtu.dk/) T BE 3L 1L 17 25, DNAMAN #X
AT AR Y5 L 508 AL MEGA 7.0
Clustal 2.1 #fF, >R H4B$#2:7: (NeiGHbor-Joining
method, NI #E: R G LA, Bootstrap (1000 IX)
A B
1.4 BERFERIEFLEST

FIHE 23431 GH J£H 4K cDNA 511
PR IR A S PR 2). LIRSS
GAPDH :HAE RN S EIN, H£AHLUHEA cDNA

JHERR, i/ SYBR® Premix Ex Taq™ II (Tli
RNase H Plus)if7 & (TaKaRa, HZ), ABI 7500
PEE R PCRAX, KR GH &R 7E A [F] 41 21
FIVRR KM /N2 v 45 2 R RN R B2, B4
St 3 ANEE . M 2 MR E R T A
SR AR R A, B TR SPSS 22.0
v PR 2 7 225081 (one-way ANOVA) ik, 22
S FH B HEFT Duncan’s £ 5 HAR, 25 5 E M
0.05 Jrife,

x2 s5lMF3
Tab.2 Primer sequencein this study
J7 50 2 B 195 (5-3") P BE fop kR E/C JH & R %

primer name primer sequence (5'-3") product length annealing temperature usage amplification efficiency
GH F: GAGTTCAGCACCTCCACCTG 512 60 CDS X4 —

R: CTCCAGAGGCTAACTGCACC
5'-GH-GSP CGCAGTGACTCGTCGGCGCTCAGAC 580 68 5'RACE #"# —
5-GH-NGSP CGCCGTCCTCGCTGGCCTTGATGAGC 495 70
3'-GH-GSP  GGAATCCTGCTGCTCATCAAGGCCAGCG 468 68 3'RACE #"#% —
3-GH-NGSP CGCCGACGAGTCACTGCGCAGAAC 364 70
RT-GH-F GCTCTGTGTTGAAGCTGTTGTC 99 60 FE HE quantity 99.8
RT-GH-R ATCTGGTTTCTGGGAGCTGAAC
GAPDH-F  ATGTTCGTCATGGGCGTCAA 135 60 NEEIL 99.8
GAPDH-R  CAGGCCCTCAATGATGACGA internal primer
> ERESE AR Z ARG VAL S(E] 2); GH EEEAFTE 1

21 GH ERMEEFMRF IS
SLRESRTFIUMR ST GH FEH cDNA 2K h 926
bp (GenBank %55 MT981414.2), JF ik 5 EHE
9 615 bp, Fifth 204 DNEIERR, 5'0mAE S i X )75
(untranslated region, 5'-UTR)A 74 bp, 3" dE w5
X J¥ %) (untranslated region, 3’-UTR)A 237 bp,
A SR ) Z R TR AL A 5 T 51 (AATAA) Fil 2 3R
poly (A)EBLEL(El 1); #3H GH HHm XN
C1025H1642N2760312S6, FHXT 70 F & 23.02 kD, FHig
PI{EH 6.43, 35 B ATE RECH 58.99, &I
FRECH 100.88, FEIKMEF- I R ECH-0.186; ZHE M
Tl EZER, AN IR 1, GH 2L R)JF 5 N
WA 1A 17 DR IETR A ST K 5
(1~17 aa)Fl—A> 187 BRI AR (18~
204 aa), XA 11> Hormone 1 Z51435(7~202 aa),

A N-BEIEAL AT AT 4 MEST Y 2 e 2R ik ik
(Cys®, Cys'”, Cys'™, Cys™).
22 GH &EBFIENRRGHAB T

¥ GH A0 79 [R) A Y Fh i 17 2 7 51 Lt
(E 3), g5 R, R 5B E0(Perca flavescens)
FRW 5 (Lates calcarifer)@ FMR v 51 [F) I8 4 5 e,
FARIEST 1 97.04% . 94.05%, i #42 ft 5 I L2
TSR T 40%. ARFEZLISER S A 4 MRSF
E@*Hﬁ'ﬁﬁ@ﬁﬁ%%(Cysw, Cysl77, Cyslg4, Cyszoz)’ #
O3 F IR BRI i — AR R B Y — 4
. RGELBMERERE 4), BERR—K,
Hrp [F R M 5 . ¥ & 65 W6 (Perca
Sluviatilis)F R —/N3E, KGR R, HIEH . il
JE H (Cypriniformes) #l & J&£ H (Salmoniformes) 7%
RH—3 NFV/INREE LSRN I — K,
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61

121
16

181
36

241
56

301
76

361
96

421
116
481
136
541
156
601
176
661
196
721
781
841
901

ATGGGGAGAAAGCTGAACCACTGAACTCAGATCAGATCAACCAGAACTCAACCAGAACTC
AACCAGAACCAGCCAEqGAAAGAGCCGTCCTCCTGCTGTCGCTGCTGTCTTTGGGCGTGT
M E R A V L L L S L L S L G V
CCTCTCAGCCAATCACAGACGGCCAGCGTCTGTTCTCCATCGCCGTCAGCAGAGTTCAGC
s § ¢ p I T D GG Q R L F S I A VvV S R V Q
ACCTCCACCTGCTTGCTCAGAGACTCTTCTCCGACTTTGAGAGCTCTCTGCAGACGGAGG
H L H L L A Q R L F S D F E S S L Q T E
AGCAGCGTCAACTCAACAAAATCTTCCTGCAGGATTTCTGCAACTCTGATTACATCATCA
E 9 R O L N K I F L Q D F IIIN S D Y I I
GCCCCATCGACAAACACGAGACACAACGCAGCTCTGTGTTGAAGCTGTTGTCTATTTCCT
s p I D K HE T Q R S S Vv L K L L S8 I s
ATCGTTTGGTCGAGTCCTGGGAGTTTCCGAGTCGTTCTCTATCTGGAGGTTCAGCTCCCA
Y R L VE S W E F P S8 R S L S G G S A P
GAAACCAGATTTCCCCCAAACTGTCGGAACTGAAGACAGGAATCCTGCTGCTCATCAAGG
R N I s P K L S E L K T G I L L L I K
CCAGCGAGGACGGCGCCGAGCTTTTCCCCGACAGCTCAGCTCTGCAGCTGCCACCGTATG
A S E D G A E L F P DS S A L Q L P P Y
GAAACTATTACCAAAGTCTGAGCGCCGACGAGTCACTGCGCAGAACCTACGAACTGCTGG
G N Y Y Q s L S A DE S L R R T Y E L L
CCTGCTTCAAGAAAGACATGCACAAGGTGGAGACGTACCTGACAGTGGCGAAATGTCGAC
A IIIE' K K b M HK YV E T Y L T V A K IIIR
TCTCTCCAGAAGCTAACTGCACCCTGhAGCCCCGCCCCTCCACCCTCTGGCACGTAGCCC
L s P E A *
CACCCCCGTAGAAGATGTCACATCCTGTGTGCTCTGTAGCCCAGCCTCCATGTTATCTGT
CTCCGCTAACTAGGGTTAGCATTAGCTTTAGTGTTTCTTTGCTGATGATGAAATGTTTTC
TGATGAGAACAGGAAGTGATGTCATACTGTCAGCGTGTGAAATAAAGCTGTGTTGCATTC

I 1 Hefif GH JEIR cDNA 581 K HiHfE 32 5k 8 551

MRT RIS R T GH RS F IR S IOV AT 17 D23, BEAICN S 18~204 DR, TriEFRIR 4 DMRSFIY

MR, W EHE R NEEAALA, HEHERRMERFRS, - RoR& L H T T,
Fig. 1 cDNA sequence of Sander lucioperca GH gene and deduced amino acid sequence
The signal peptide of GH precursor is 17 amino acids and is marked by black line; mature peptide is number
18—204 amino acids; Hormone 1 domain is number 18-204 amino acids, and the four conserved cysteine residues
are annotated respectively by a square; putative N-glycosylation sites are annotated respectively by a
blue circle. The yellow shadow indicates tailing signal; “*” indicates the stop codon.
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Fig. 2 Characterization of GH gene domain in Sander lucioperca

2.3 GH EFE 4 DNA F o4& 547

HR 4 NCBI B4 FEM2 7 GH JE R 41 ) 51 ml 1,
GH J:[H 2 DNA 4K 2875 bp (GenBank & %5 .
116063544), i LA FEBE ) i (Danio rerio)
/N (Mus musculus)FI N (Homo sapiens) )3 K 21
DNA 2514, 454 O s pER15 1 GH 28 CDS X
y, RIRET GH SEHFAEE 6 NINE T 5 4
W&, S, AR/NRA 5 MR 4

MNET. BESf . NEAAN GH JEH 4K
Ay AR 1.8 % . 1.2 45H1 0.5 5Kl 5), Hh
GH F:H A g 7K BE531 10 bp, 134 bp. 117 bp,
144 bp. 147 bp. 63 bp, W& T4 %14 150 bp.
556 bp. 660 bp. 200 bp. 394 bp,
24 GH EREEARARPRIEFES

T SE I 58 62 B PCR H AR T GH S:
FERR S 10 ML RIBE LA 6). Z5H IR,
ZEE A A R A U Y 3Rk, BAETEAN
ZE 5P, 10 A2 2 rp BE PRURE G 238 1 AR BIAIRAK
UORTEM . M. M. 8L B Rk, oL WAL
JH AT, LLOAEA L GH kK E xR, &
kb GH ik J2 0 1Y 64 1%, TR Y Rk &
AR T A 2 20 H 22 S5 i 2 (P<0.01), [R] B
A (AT IR 22 18] 114 2R 3k i 25 S 35 (P<0.01), 9L,
iy HEHAHA Z MM EREERARE,



10 JEAESE: MRt GH FER P I RHIE S HAE A K 22 S MR ] i 3R 38 40 b7 1401
R4 Sander lucioperca  NERAVEELSLESLG. . . . V§SQPI TDGQ NQRLFSDFES SLQTEEQRQL. NKI FLQDE{8 1 75
#4487 Perca flavescens  NERAVLLLSLLSLG. . . . VSSQPI TDGQ AQRI FSEIJES SLQTEEQRQL. NKI FLQDE (e 175
VAl Perca fluviatilis MERAVLLLSLLSLG. . . . VSSQPI TDGQ A “QRI FSERJESSLQTEEQRQL. NKI FLQDE(e 175
LWty Lates calcarifer  NDRVVLLLSVLSLG. . . . VSSQPI TDSQ A LIAQRRFSEJESSLQTEEQRQL. NKI FLQDHENSDYII 75
KGR Salmo salar NGQVFLLNVPVLLVSCF. . LSQGAAVENQ A NQKMVFNDJEGTLLPDERRQL. NKI FLLDE{® v 77
YT Oncorhynchus mykiss NGQVFLLNPVLLVSCF. . LS QGAAI ENQ A I$LLEAQKVFNDYDGTLLPDERRQL. NKI FLLDI (@ v 77
BEIL 48 Danio rerio NARALVLLQLVVVSLL. . VNQGKASENQ A NAKM NDJEEGLVPEERRQL. SKI FPLSE(e E 77
JNBR Mus musculus RTSWLLTVSLLCLLW QEASAFPAMPLSS NADTYKEIJERAYI PEGQRYS. I QNAQAAK P 79
N Homo sapiens RTSLLLAFGLLCLPWLQEGSAFPTI PLS AF DTYQEIREEAYI PKEQKYSFLQNPQTSI/ P 80
f

#H[%] consensus

QB EAEMVFSDSS 148

#R%7 Sander lucioperca SSVLKISI YRBVESKEFPSRS[S. . GGS. . . . APRNQ. I SPKIISEBKTEI LL KASERI€AELFPDSS 148
B 48 Perca flavescens SSVLKISI NYRSVESI\EFPSRSIES. . GGS. . . . VSRNQ. I SPKISSEISKT(@I LLISI KASEINE€AELFPDSS 148
85 Perca fluviatilis SSVLKIIST SYRIVESNEFPSRSES. - GGS. . . . VSRNQ. I SPRIISE[IRTIE)]| LLII KASENEAELFPDSS 148
RWY)tF Lates calcarifer SSVLKISIIST §YRSVES\LEFSSRSISS. . GGS. . . . APRDQ. I SPKISSEISKT(€)| LLi#T RA

KPGPEEE Salmo salar SSVLKIIIHI §FRII ESNVEYPSQTT. . 1 SNSLMVRNSNQ. I SEKIS NLI8I KGSQn€VLSLDDND 154
WT#E Oncorhynchus mykiss SSVLKI®IHI §FRISI ESNVEYPSQTIN . . I SNSLMVVRNANQ. I SEKISS NLI8I TGSQN€VLSLDDND 154
BE 8 Danio rerio SSMLKISIIRI NFRISI ESIMEFPSQTIISSTI SNSLTI GNPNQ. I TE; SV KGCL|€QPNVDDND 156
JNE. Mus musculus SQRTDNVEISRESLLISI GPVQFI#SRI FTNSLMVFGTSDR. VYE EE®l QASNQELEINES. . . PRVG 155
N Homo sapiens SNREE

#H[F] consensus

128 Sander lucioperca  ALQEPPYGNYYQSLS ADESERRTYE

445 Perca fla

1t Perca fluviatilis ALQLAPYGNYYQSLSTDESLRRTYE]
RWpt Lates calcarifer ~ ALQLAPYGNYYQSLGADESLRRTYE

KVUH:AE Salmo salar SQQLPP YGNYYQNLGGDGNVRRNYE
UL #4 Oncorhynchus mykiss SQQLPPYGNYYQNLGGDGNVRRNYE
PEI 48 Danio rerio SLPLP. FEDFYLTVG. ETSLRESF
/N Mus musculus QI LKQTYDKFDANNMRS DDALLKNY

N Homo sapiens
#H[E consensus

e q 11 s 1 sw 1 gi 1 dg

vescens  ALQLAPYGNYYQSLSTDESLRRTYE]

QI FKQTYSKFDTNS HNDDALLKNY

11 cf kd k et 1 c1

K3 Hfy GH 5 H A Fh ST 91 1 [ 5 2 o LR
J 37) v R [ 2 R TR A R T R 66 R, AP 75% TR 40 435 5t s, AL 50%)T
R AT FRR, HIEAERR 4 RSP IE DL = R sk .
Fig. 3 Multiple alignment of deduced amino acid sequences of Sander lucioperca GH with
the corresponding sequence from other species
Position with > 50% similarity is shaded in blue; position with > 75% similarity are shaded in pink,
while completely conserved positions are shaded in black; four conserved cysteine residues are boxed.

89 #4:41 Perca flavescens XP028454449.1

W fifi Perca fluviatilis XP039679731.1
@ R85 Sander lucioperca MT981414.2
PRk Acanthopagrus schlegelii AAU43769.1
37 98 L &34 Sparus aurata XP030262341.1
1 Monopterus albus XP020477343.1
R Lates calcarifer XP018516903.1
A Seriola dumerili XP022625430.1
VRGPl Sebastes schlegelii AAS48081.1
Zufafl Cyprinodon variegatus XP015237520.1
LT4EIR 7l Takifugu rubripes XP029692079.1
— KPi¥eE Salmo salar NP001117148.1

100

43
59

100 L w16 Oncorhynchus mykiss NPO01118161.1
BHf Tachysurus fulvidraco XP027033657.1

100 B4 Danio rerio NP001018328.2
100 #8445 Cyprinus carpio XP042576514.1

| N Homo sapiens NP000506.2
100 | JINBL Mus musculus NP032143.1

0.050
K4 AFEYFE GH & T8 N-J RSt i

Fig. 4 N-J phylogenetic tree of GH protein sequence in different species

S QKSNLERI §LLlI EPVQFIIRS VF ANSLVYGAS DSNVYDLIJKDBEES] QTIINGRLE[ES. . . PRTG 157
I 1 gi

203
203
203
203
209
209
209
210
211
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%29 %

R4 Sander lucioperca 116063544 =—

¥y 44 Danio rerio 407639 «—  —

N Homo sapiens 2688 a—— — — —— =
/N Mus musculus 14599 = —_— — - 5
5" * : . : —3
0kb 1kb 2kb 3kb 4kb 5kb
Exon = UTR — Intron

Bl 5 GH A0

Fig. 5 Genomic organization of GH

[\ B (=) e
w S (=] (=] (=) (=]
T T T T 1

AN Fik R relativeexpression
N

S \,eca\ &
Tt

Kl 6 GH [ 7EM 25 22U Rk Rk
A/INE ZZ BT [ 4 21117 25 57 48 2% (P<0.01), #HF =

FRAURA R LU Z 22 57 A B35 (P>0.05). D NZHHEA.
Fig. 6 The expression of GH in different
tissues of Sander lucioperca
Different lowercase letters indicate the very significant
differences between different tissues (P<0.01); the same
letter indicate no significant differences between
different tissues. Heart is reference sample.

25 GH EREEEAKERNMEBERIESHT
3 SE I8 2 B PCR $AR T T GH HE 4
FERR B AR KM s 25 S AL (D . A . JFRIILIA
HAFRIBKT-(E 7). 2R EIR, 4 MNHEUH GH
FE R SRR B OR 4 TN, Hrh S AR
Jiki 20 4 25 5 B B 2 K OF(P<0.01), 22 73Rk
B 123, 141 £5, NIRHZUh 2525
EIKT-(P<0.05), 2= FFRIBMEECHR 3 1%, BLEFH
ZUrp 22 R B 3 (P>0.05).
3 iFig
31 GHEREFIFENEYMEERESN
WG AR ST GH 3 RAFZE DO AR 51 1 2 bk

BIRFFEMPIA —HisE, 275 X 4R R,
2 B[] b Aol £ 288 — AR AE DU PR ST A 2

8 -

B K4 big group
_E* O /N small group

g4l

g

) n=10; T£SD

Q

2

= 40

e

g

e

#®

' 2r

z

*
0 - — N
A
p1tu1tary brlan hver muscle

Bl 7 GH Z:NAER ST R/ N R 22 57 1 8 i
RN 2R (P<0.01); *FRoR BAEHE 2
(P<0.05), W/NATEM NS HHA.

Fig. 7 The different expression level of GH in
big and small of Sander lucioperca
** indicates the very significant difference (P<0.01);

* indicates significant difference (P<0.05); the pituitary
of the small group is reference sample.

RIRGRAE, HiE C-vi DX I 1Y 7P 910 & B2 DR AF, 3X
R R 5 Z IR aE G AR S e R
H B4t g 2R . R GH SR i C o 2
FAE—A N-BEFEAL(7 5 Asn-Cys-Thr, Fl#5E H
(IARERYT . R O BE 8. (Epinephelus coioides)!" (1)
BESEAR A 5B H — B, (A H i IR s O 1
Wﬁ%%%ﬁﬁ,ﬂ%%%ﬁﬁ%ﬁ%ﬂﬁ%ﬁ
FHC NWEIEALAL SRR TR, A Rk — 2Dt
%ogiﬁﬁﬁﬁﬂwﬁﬁ%%ﬁwﬂﬁﬁﬁm,
5 GH Ry LRy 9 7E kAL b5 [R) J 5 ) £ 2
B At | TR O, 5 HALYI A OESOCR
i, g H . HIEH . WIS RN, x5

G r RE N —2, %I e BEE Y
AR RIS, %R G B R R B S S T
PP R

NES LB r kB, R GH ZEINA 6
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JAERE: WMy GH DN 81 R il b HAE A2 1K 22 S A MR ] 1) 22 3K 70 B 1403

AINETFR S ANE T, X SR AR
WE 5 (Siniperca scherzeri)' V46 H 1254 5.1
MAEFHE - 85, ARV GH 2EHA
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Sequence characteristics of GH gene in Sander lucioperca and relation-
ship between its expression and growth differences among individuals
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Abstract: This paper aims to clone the growth hormone (GH) gene of Sander lucioperca and explore its sequence
characteristics and the relationship between its expression and growth traits to provide a theoretical basis for the
study of its molecular mechanism in relation to growth. The GH gene was cloned from the pituitary of Sander
lucioperca using RACE technology. The full-length of cDNA was 926 bp, including a 74-bp 5’ untranslated region,
a 237-bp 3’ untranslated region, and an open reading frame encoding 204 amino acids. Amino acid multiple
alignment and phylogenetic tree analysis indicated that the similarity between the GH gene of Sander lucioperca
and that of Perca flavescens (97.04%) and Perca fluviatilis (94.05%) was the highest. The GH gene had four
conserved cysteine residues in fish and mammals. GH gene expression in different tissues and individuals of
extreme body masses was analyzed using real-time fluorescence quantitative PCR technology. The results showed
that the GH gene was expressed in all tissues of Sander lucioperca, with the highest relative levels of expression in
the pituitary, followed by the brain; the relative expression in these two tissues was significantly different from
that in other tissues (P < 0.01). GH gene expression was also found to be positively correlated with body mass in
Sander lucioperca. In Sander lucioperca individuals with an extreme body mass, GH gene expression in the four
aforementioned tissues was higher in the extremely large group than in the extremely small group; these
differences were extremely significant in the pituitary (P<0.01) and significantly different in the muscle (P < 0.05).
These results indicate that the GH gene can be used as a molecular marker for growth in Sander lucioperca. This
study provides insights into the function of the GH gene and the molecular mechanism underlying gene regulation
in the growth and development of Sander lucioperca.
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