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AR FERHEHERZTHAEEN

L= 1,2,3 2,3 N 2,3 S 2,3 2,3 2,3 1,2,3
KAHEE TS, TEDS, MEATS, KLY, EET, 2RSS, BEEE

1. B EERFK= 54 arbe, Ll 201306;

2. EKRIEI ST B KA, LA H S 266071;

3. HEEHERESHEARERELRE, VAR5 EY = 3ROSR =, LA H5% 266071

BE: WIRA T A KA (GH/IGF axis)*t2 #t 75 5 (Cynoglossus semilaevis)4: 1 & & BITE#EME M, R €& PCR 7
EWFSE T GH/IGE %h 5 4684 KA F(GH. GHR1. GHR2. IGF-I. IGF-IDTER T . WRJA & & FUFHEY) a4 Kt
R R IR HERE, SRER, X 5 AMERBEFEREA FARBREHRE, B GH S, K+ HAL 4 MERE
THFFRIKEHEES TNT. EFREEE W B, GH mRNA 7EIEIEE & &N A £S5, B 20 m
AL 2 IR K P . GHR1 Al GHR2 mRNA FERAG & & 25 B 01 52 SRR 09 B 7K AR Ak e i, Bk U 0 R s g
RSN, GHR1 mRNA #3555 835 T GHR2., IGF-I1 Fl IGF-1I mRNA TERJIE & & 4 B 93555, IGE-1 7R 1L %
IRIKF-SRe e, IGF-TT FENRAR A2 2/3 I RIBEAL 01 R A K fie s o B 64 4HLIBI R 128 ZH 51, IGF-1I mRNA ()£ A
R FEE T IGF-1 (P<0.05), 7EAFHEZhf0/E KB, GH mRNA FEik/KEMIALIG 3 d PR B3 T7haE, 3 6 d ifik
I&{f . GHR1 mRNA FiEKFEA 6 d FFEh 5 E T (P<0.05), F 30 d ikI4(H. GHR2 mRNA 7£ 3d, 20d. 25d. 30d
160 d PI4T35 15 K kK (P<0.05)  IGF-1 mRNA 7E 3 d ik /K5 i, IGF-IL mRNA M 6 d 76 .3 Bk, 3F
PRFFEE T F A K- 2 45 d, IGF-II mRNA A8 85T IGF-1 (P<0.05). fWAHIAT LB X 5 A E KK
It T 1) B[R] s 6 1) R PUAE R AE 2 1 SR IG R AT RES AR Ko R L R AR R AR . TR A R IR AT
GH/IGF Rlixd fa A KRNI TR B TR EM

XEIE: BWE 8 GHAGF i Wh AT, gk sE
FESES: S917 XRRFRASRS: A XEHS: 1005-8737-(2019)02-0287—09

AR AERK FEJRE T GH/IGF-1 iy
RSTEY o A Al ) S P A I R AR K R
(GH) J 5Z&(GHR) . JB & RFEA K N FIGF-1 Ml
IGF-IDS7E M HUAR R A K . A5l . IR AR &
Sl A T S 5 B A AR BE ] . GHYIGF-T il
7 A BRI 38 B 0 A2 KK (growth hormone,
GH) B EIA B ENG I R 50, Bk G5 H
ZARZESAE IR IGF-1 AW FnZik, Mk —
AN o2 | s AR KN GH i Sl
UM 4552 (19 GHR 454 R AEHA 230w 2,

ks B HA: 2018-08-16; 1&3T HEA: 2018-09-19.

XL s ) A 58 26 BH, IGF-1 Al IGF-11 J& iR ik &
BMARKEENEZETHEF, Lf IGF-1 3%
TE A 5 B A A AR AT, T IGF-1T AR iR ig
RE SRR EZEMEE.
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%26 &

HAEFE %) IGF-1 F1 IGF-II mRNA 3£ [ T-REJ5 %38,
J34h IGF-1 Fil IGF-II ] fig fE R A Kk B i 2
L B — 2 P PRI VE T . 6Bk £1 B £ (Epineph-
elus coioides) 5T & B, GH X IRIG & & FATHE
g KERERZEFEEN, il EETEREFH
B 588 & B, GHR 7E U1 6§ (Oncorhynchus
mykiss) IR I & 7 1 B At 25 5B i s A T
X SETF Y 45 5L R, GH/IGF il i fa 28 R A=
K&k H SRS B AP ER .

1 ¥ 7 #i5(Cynogl ossus semilaevis) Ay H [ 7 fil
RE=REFFBMAEZ —, 2003 FLEHEE AR
DA AR B HOR ek, SRR R, Hi
SRR IR 5000 t 224 MEAESR, FREHA S H R
G A0 AR B 32 BRI T N T A R AR BT AT
BRG 72, (ARG AL o R v B R A R R &
HIRWHELEIET- WIS . FE, WA &SR+
25 IR A K 218 S R AR L. R T
FNFE T HLH G ASTERE, BRI o R ST A AU
WA, DI 29 7 2 8 5 55 5 b 7 fee
K, BTERMEAREREE . BiHEREE
A BT R P R AEEA, A LB AR NS
ISR R R R W L A K R B B A P
P I PV LERILL, DT Sk 10 5 32 4 B 3R JBCRI 1
BB HARRAEISKYE . 2S5 ik, AT
GH/IGF R Gire -1 & i A K & & i R iy
Tk AR R HAER AR T . B, A%
SURIF AR SR SE, DA ATA IR GH/IGF-1 il
Xof S5 £ 215 R I R A TR 4 £ R AR K R B R I
FIR A RS UL I 5T SR TR M

1 #R5EFZE

1.1 &8

SEUS PN BT RS R R A
HRHEIFEY . IR BN TR E R A G
SRARRBANGE 7 N TR S o i I B MR
FAERS N 3 WA (42 K 41~55 em, A H 1450~1920 g),
TSR AR 2 (41K 18~35 om, fKHE 147~
410 g), FEfafE N TG FHIRE & R R
R R 08 104 5 3k AR AT 1 2 5% £ 1S i RO -,

A6 I B ST RN 116 ) o SRR3R ORI BB 54 &b
TWA P RAE . kKBRS KK E Y
B (1430 53 2 BE O B e S DT bR

R RE SR RGOt Re b, RAE 2
0. 4 4R, 8 4. 16 4Af. 32 4. 64 4
L. 128 gL, REHR, WAL, AR IRET
£ 12, IR AL 2/3 . RIS AR & B NI
R

FEHEG e f RS IR L I IS, 76 14,
3d. 6d. 10d. 15d. 20d. 25d. 30d. 45d.
60 d. 95 d /rHIRARAFHEANMAELR o REMRIEIS
T WA T RAE, S = T A RNA $2
BLo 30 d A BRI T T RNA $2HL, 45 d Jm
T 5 IR SR A AR AL T T RNA $2 B
1.2 5 RNA RERHI S —$% cDNA &

FIFH RNAiso Plus (TaKaRa, H A)$EHUEE M
B RNA, i3 NanoDrop 2000C 53¢ 11 (Thermo,
FEDME RNA B4R FREE, DL 1%3E e e i
KRS RNA S2%4M: . i PrimeScript™ RT
reagent Kit with gDNA Eraser (Perfect Real Time)
S R £ (TaKaRa, H )& B —48E cDNA.
W S S 7 T 20 CORAE A H

Z: B8 NCBI 48 4 - % 81 GH (GenBank
Accession No. FJ608663). GHR1 (GenBank Accession
No. FJ608664). GHR2 (GenBank Accession No.
HQ334197) . IGF-I (GenBank Accession No.
HQ334201) . IGF-II (GenBank Accession No.
FI608668) #1 18S rRNA [ 3 [ /7 4| (GenBank
Accession No. GQ426786)1 1145 H I3 K 1 45 57
PEE I PCR 51¥I(3K 1),
1.3 SERRAEEE PCR &N

ffi ] SYBR Premix Ex Taq'VII (TaKaRa, H
AT & LAV G AT HE 4 £ 7400 % B A ) B B
Bl cDNA SR T BE A s B R 3K 504, 18S
WS, PCR B AR R 20 pL, 4% 10 pL 2x
SYBR®Premix ExTaq™II. 0.8 pL [ FiEaI4¥(3
Y BE 429 10 pmol/L). 1 pL i BEf) cDNA FAR
I 7.4 uL JCR 7K, F|H Mastercycler ep realplex
Real-time PCR {¥(Eppendorf, 7 [E)IE17T2¢6E &
Kl o BEMEERR 3 FAT, SRHIMZE PCR 34 95°C
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Tab. 1

Primers sequences used for quantitative Real-Time PCR

51¥ 4 primer name

51974 (5'-3") primer sequence

H % A Bt target sequence 473K & /bp amplicon size T,/C

GH-RT-F GTTATAGACCAGCGGCGTTTC GH 151 55
GH-RT-R CAGGGTTGCAGAAGTCTTGATG
GHRI1-RT-F AGATGTTGAAGAAAGGGAAGTTGG
GHRI-RT-R GGTTGATAGGTTGGGGCAGA OHRI 203 >
GHR2-RT-F CGTCACTTGAAGATGTGCCCCA
GHR2-RT-R CAAGAGGAGATTTTTTGTTGATGAA OHR2 1 >
IGF1-RT-F GTATCTCCTGTAGCCACACCCTCT
IGF1-RT-R GCCTCTCTCTCCACACACAAACT 1oF 7 >
IGF2-RT-F AAGGTTTCCAAATACGAGGTGTG
IGF2-RT-R GATTGCCTGCTCCTGTGCT for 12 >
18S-F GGTCTGTGATGCCCTTAGATGTC 185 IRNA 107 60
18S-R AGTGGGGTTCAGCGGGTTAC
30 5; 95°C 55, 60°C 20 s, 3t 40 PMEF, [NLs T n=30;7+SE
SR TR ST BEAT H 01 2% 18 1 N
B 26 M1 26 R B () AP 3 0% (B): 0.99<r’< %%L
0.999, 0.9<E<l.1, FENAMRFEEESM 2724k g%w d i 4
HESEIY, 24 BT R (RS E) e 2l IR e § oo
14 MR A 1 ! :

X GH.GHR1 ,GHR2 . IGF-1,IGF-II /) mRNA
IR A 43 547 B 2R J5 2250 #T (one-way  AN-
OVA)Y Ducan Z# [L#, Gt RIAKE T
AR T mRNA Rk K 1) 25 55 3 1
FI ARG 3 A 12 20 ) o BT IR I e & FAT-HES)) £,
BBt 25 A2 K R mRNA 38K P2 [0] AR 6P
FIH] SPSS 22.0 #AFIBM, ZEENFEFTGH 04,
W EES T EMKTEP R 0.05, 24 P<0.05 BFA R
2503, 4 P<0.01 BFINIIA S 22 il i 2

2 HRESH

21 £KEFERFMEKREESEEPHERE
EEAE =TS

TEXE T . TR R IR i 22 1 B 300 2 g 46 0
#] GH mRNA ik, HAERZAEIN bRk D E
B TR T(P<0.05) (K 1), 8 GH BA #ikmiE
(R ME . 7EBR 24903 GH mRNA A 88 £ i57KF,
HJF A F AR IR K o [ TR IR 2 Ak,
GH mRNA FKikK Pzt &, 2 k3
K,

1 23 45 6 7 8 9101112 13 14 15

R AT 7
gametes and embryonic development stage
BT R SRR G & AN R
GH mRNA [R5 7K 224k
Lo A5 20 RSZAGON; 30 2 Z0f3Y); 4: 4 40i; 5: 8 Ani s
6: 16 ZiHIII; 7: 32 ZHHLIYT; 8: 64 ALY 9: 128 4iII; 10:
SR, 11 AR 120 R 130 RMCR 6 1/2 5
14: JRMRE 42 2/3 15 150 AR, AR TR 2257
(P<0.05); LIKE T GH mRNA Fik& Ahrif 1.
Fig. 1 Expression levels of GH mRNA in different
embryonic stages of Cynoglossus semilaevis
1: sperm; 2: unfertilized egg; 3: 2-cell stage; 4: 4-cell stage;
5: 8-cell stage; 6: 16-cell stage; 7: 32-cell stage; 8: 64-cell stage;
9: 128-cell stage; 10: morula stage; 11: blastula stage;
12: gastrula stage; 13: embryo encircle 1/2 of yolk sac;

14: embryo encircle 2/3 of yolk sac; 15: hatching stage;
different letters indicated significant differences (P<0.05);
the relative abundance of 1 is set arbitrarily for the
GH mRNA expression level in the sperm.

GHR1 F1 GHR2 /) mRNA 7e¥: 7 150 T rh 48
K #) ik, HAETH GHR mRNA A £ AKF
WE T T . GHRI Fl GHR2 mRNA 7R R &
B A B AT I # % 55, Kb GHR1 mRNA
FRKPAE R EM I ZE R BT, HE B3
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526 %

TR, BEHRE T 120G BT, AT
13, 2/3 W ek B R (P<0.05), TERFLIA AR5
5635 7K F-(P<0.05), GHR2 mRNA [ 4 /R T 14
BEE, FREKERT &, AT 2/3
WA R (e, HUF X T R EA R R ik
TKAF-(P<0.05) (&l 2). BrEE AN 7 IR 4h, GHR1
mRNA [k #5 T GHR2 (P<0.05),

25

Ezo n=30;%+SE £
g 15| EGHRI g
g 6
o 5
=
= 4 E
8
gg 3
2
®
' 1
z
0

1 2345678 9101112131415
PiE T FIE AR 5 7300

gametes and embryonic development stage

K2 RS EIRG A E AR R GHR1 FI
GHR2 mRNA (5 7K-FAE 1k
1o RS T3 20 RSZHEON; 30 2 AAIY; 4: 4 A, 5: 8 AHH;
6: 16 ZHMLIYY; 7: 32 ZHMLIY; 8: 64 ZHMLI; 9: 128 4f 1D
10: SREERRM; 11 BERRIT; 12: JFABARNL; 130 FRIK R4 1/2
;140 IR 6 2/3 W05 150 WAL ASIR) SRR3R R 22 5
.35 (P<0.05); LIS T GHR1 mRNA A H AR 1.
Fig. 2 Expression levels of GHR1 and GHR2 mRNA in
different embryonic stages of Cynoglossus semilaevis
1: sperm; 2: unfertilized egg; 3: 2-cell stage; 4: 4-cell stage;
S: 8-cell stage; 6: 16-cell stage; 7: 32-cell stage; 8: 64-cell
stage; 9: 128-cell stage; 10: morula stage; 11: blastula stage;
12: gastrula stage; 13: embryo encircle 1/2 of yolk sac;

14: embryo encircle 2/3 of yolk sac; 15: hatching stage;
different letters indicated significant differences (P<0.05);
the relative abundance of 1 is set arbitrarily for the
GHR1 mRNA expression level in the sperm.

IGF-1 Fl IGF-II mRNA 7EXE T MO0 7344
Fik, H IGF-1 mRNA 7EKS T FIB0 T kK
VIR E S, T IGF-11 7550 7 b i 35 5 %36
(P<0.05), IGF-1 mRNA 7ERfR R & HI34A £k,
TE 64 UM . 128 4 . AT 6 2/3 AR
A 5 25 5 ik (P<0.05); IGF-11 75 5P 2493 (2 40
JfL309) 2 Rk, AR 4 43 2= SR fa] 44
FRAR 2 k7K, L5 76 3 IR JF 16 R 3R 3k,
FEWRR R AL 2/3 9004k ) 3R 0k K O 3 0

(P<0.05) (B 3). & 64 40N 128 40145,
IGF-II mRNA [R5 53 8 % & T IGF-1 (P<0.05),

—
[=]
o
S

OIGF-1
BEIGF-T

E E
woe ||

[ n=30;x+SE
580} D

go_g il g
60

50
40
30
20
10

HAXTF3EE relative expression level

(=]

12345678 9101112131415
e FIRRAG 2 50

gametes and embryonic development stage

K3 MBI A AN FI Y IGF-1 A
IGF-II mRNA fJ3&3k KP4
L 5T 20 RZAEON; 3: 2 40/RH; 4: 4 ORI 5: 8 20
6: 16 AHLIY; 7: 32 ZHHLI; 8: 64 ZHMLIY; 9: 128 4fi i
10: SRR, 11 FERRINT; 120 SR AR 130 BRI R 42 172
W15 140 IR A 2/3 W15 15 AR ASIR] A BE R IR 22 5
L% (P<0.05); LIKS T IGF-1 mRNA A& bnif 1.
Fig. 3 Expression levels of IGF-I and IGF-II mRNAs in
different embryonic stages of Cynoglossus semilaevis
1: sperm; 2: unfertilized egg; 3: 2-cell stage; 4: 4-cell stage;
5: 8-cell stage; 6: 16-cell stage; 7: 32-cell stage; 8: 64-cell
stage; 9: 128-cell stage; 10: morula stage; 11: blastula stage;
12: gastrula stage; 13: embryo encircle 1/2 of yolk sac;

14: embryo encircle 2/3 of yolk sac; 15: hatching stage;
different letters indicated significant differences (P<0.05);
the relative abundance of 1 is set arbitrarily for the
IGF-I mRNA expression level in the sperm.

22 EKETEFESELZEHPHRIEFE
i

TEAFHESN £ % B Y, GH mRNA 357K - M
LSS 3 d PR & TR (P<0.05), | 6 d iAIE(H
(P<0.05), Fifif5 X 2 TRE, JFFE 20 d #1030 d fR
R £k K, 16 60 d Ji X3 K (P<0.05)
(E 4)

GHR1 mRNA FRik/KV-H 6 d ik
T, JFAE 20 d A E BRI EZR 30 d (P<
0.05), B X 23 FH(P<0.05)HH 5% 95 d.
GHR2 mRNA 7£ 3 d 848 3% LA, HF&H
R 2 15 d 2235 7K - (P<0.05), 7E20d % 30d.
60 d BJ#RAL T i 3 5 Rk K- (P<0.05) (K 5). Bk
3d,30d. 45d. 60d fll 95d 4}, GHRI mRNA #
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14 n=9;x+SE

X RE R
relative expression level

1 3 6 10 15 20 25 30 45 60 95
WAL K $/d days after hatching

B4 O L) 6 % BT GH mRNA i1
kK2
TR g R 25 57 B (P<0.05); LASAL)S
1 d GH mRNA ik N FRifE 1.

Fig. 4 Expression levels of GH mRNA in larval and juvenile
development stages of Cynoglossus semilaevis
Different letters indicated significant differences (P<0.05);
the relative abundance of 1 is set arbitrarily for the GH
mRNA expression level at the 1 d after hatching.

[ n=9;x+SE F
5| O GHRI
E GHR2

AHXRK R
relative expression level

1 3 6 10 15 20 25 30 45 60 95
AkJE K ¥/d days after hatching

Bl s i BRAFAES) kT GHR1 AN
GHR2 mRNA [ 5 KFAE 1k
AR TR 22 53 7 (P<0.05); LAREL)S
1 d GHR1 mRNA ik & WFRiE 1.
Fig. 5 Expression levels of GHR1 and GHR2 mRNA in larval
and juvenile development stages of Cynoglossus semilaevis
Different letters indicated significant differences (P<0.05);

the relative abundance of 1 is set arbitrarily for the GHR1
mRNA expression level at the 1 d after hatching.

k) E T GHR2 (P<0.05),

IGF-I mRNA 7¢ 3 d fffarh £k K
(P<0.05), HAth % & ¥4b FAL B AKF, B
BEME2 S IGF-II mRNA M 6 d FFiE 2 i
Pk, MR EERILKEE 45 d (P<0.05),
60 d ZJ5 RIRKFREIRFEE 95 d (P<0.05)
(1% 6), TEBAMFHES 0% B WIE], IGF-IT mRNA
Fak w2 S T 1GF-1 (P<0.01),

Q

1520, =9;%+SE

._.
)
]
S
:
o
=
—
Q
i
=

w
[\ [
(=]

T

XA & relative expression level
(= — (38 w - wm o

1 3 6 10 15 20 25 30 45 60 90
$4k. )5 X¥/d days after hatching

K6 pihEafrHEg ik F Y IGF-1 Al
IGF-II mRNA )33k KP4k
TR T BN 28 5 35 (P<0.05); DIBEL)S
1 d IGF-I mRNA ik it HARiE 1.
Fig. 6 Expression levels of IGF-I and IGF-II mRNA in larval
and juvenile development stages of Cynoglossus semilaevis
Different letters indicated significant differences (P<0.05); the

relative abundance of 1 is set arbitrarily for the IGF-I mRNA
expression level at the 1 d after hatching.

2.3 XSS

X2 T SRR IR & B RFHES) fi kAN [
# GH. GHR1, GHR2. IGF-I, IGF-II ) mRNA
FIRIKF AT IR AR DG PE 4307 (3 2): TERIIR R B B
B, & GHR2 5 IGF-I mRNA Fik/K [0 TG B &
HXMESN, GH. GHR1 (P<0.01). GHR2 (P<0.01)
F1 IGF-I (P<0.05). IGF-1I (P<0.01) mRNA #ik/K
2z 8] BOAH 5 2 B R IR AR OGO R, R
JUAN A=A P 8 o 0 ] P IR I FE IR G 8 0
rh o [A]E E EE F

x2 EKMHXBETEYFEHMEE LS
mRNA Ri&KF B IR KM
Tab. 2 Correlation analysis of mRNA levels of growth
related genes in embryonic development stage of
Cynoglossus semilaevis

Eistan

; GH GHR1 GHR2 IGF-1 IGE-11
index
GH 1.000 0.459"™  0.4217 0321 0.637"
GHRI1 1.000 0.939"  0.325" 0.845™
GHR2 1.000 0.279 0.836"
IGF-I 1.000 0.316
IGF-11 1.000

e * KR 22 5 1 3 (P<0.05), ** /R 22 7 3 (P<0.01).
Note: * indicates significant differences (P<0.05); ** indicates
highly significant differences (P<0.01).
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%26 &

TEAFHEg A K R BB B, GHR2 mRNA &
57K SEF1 GH (P<0.05). GHR1 (P<0.01) mRNA %
KRR 2 W E AR . IGF-I mRNA KikK
SEA GHR1 mRNA k7K P 2 83 Ak R
(P<0.01), 5 GHR2 mRNA Fik/KFEHAHEL
% . IGF-II mRNA #%i5k/K¥5 GHR1. GHR2
mRNA FKiEKV2 8 E FEAHEERP<0.01), 5
IGF-I mRNA FiA7K V-1 & 3 7 AH C K R (P<0.01)
(# 3).

R3 EKWMXBEFEFBIHIESEL TR
mRNA FIAKFHREX D
Tab. 3 Correlation analysis of mRNA levels of growth
related genes in larval and juvenile development
stages of Cynoglossus semilaevis

bR

o GH GHR1  GHR2 IGF-1  IGF-II
GH 1.000 0273  0.352"  0.027 0.176
GHRI 1.000 0.521"7  -0.426"  0.824"
GHR2 1.000  -0.019 0.498"
IGF-I 1.000  -0.534"
IGF-11 1.000

T *FR 25 L E(P<0.05), R 2 T4 3 (P<0.01).
Note: * indicates significant differences (P<0.05); ** indicates
highly significant differences (P<0.01).

3 itig

AWF5E4R" T GH/IGE #l 5 4 estd KA 1
(GH. GHR1. GHR2. IGF-I. IGF-I)7E-18 & 5
WERG & & FTHE Dy fa AE o R v i) 25 S s 658
FetE, MIRABRTE R 284 K& Wi
CINEE - iR Ay S

AR AL, GH i@t e e r 24 . sk g
)y AR AR KR L B i A R s s e
TEABFZEH, GH mRNA 16 RZAE O T3k
KV = TS, R Rl B BRI AL I
W REE . XTI SRR A B AR A SRR
W, SRR O0 T AT E] GH mRNA #5012,
KW HBA R IEAL R E . A5 kK8 GH
mRNA 7ERAIRAG & & BHHARG 21k, HAEu
I RN 0 A B AR X B s e s, SR AR iR
GRS AR B & B I se B A S 2 0 AR BN IR AR
F, 25025 S A i b AT RGBT, DAERT ST

T, FLE02E GH 7ERIG & B AR Bk,
5L 9 VT8 (Pl atichthys stellatus)™! 45 3L
H 7 8 fifi(Anguilla japonica)!'4%, FH] GH 7E/ik
& H B B ek R B R RE S

VF 2R B A0 A $5 2 1 5 B AR PR 20
GHR (GHR1 1 GHR2), #ff5% 2 &1 H2A UM
DR G5 AR AR ] G 2 ek i o e AR Ry gl o),
LT 5 GHR1 Fl GHR2 #FEA REE F1AL Wik AL
MR, HLFERS 7 2B 3 Rk, R T
RS2 ACABRAL I RE MK . AT S, GHRI1 7E
SERE . RREA . RAE I EAA W R ARk, T
GHR2 H AT 46 3 = 321k, £ GHR1
1 GHR2 748 B & 8 ML ol ft vp B T2
MR RS . BEAl, FE RGO K 2805 & b B,
GHR1 mRNA Fik/KF 2 E T GHR2, X5 Ma
e USI RIF 9 4 AL, —Fh T B A4 A R 2 70 IR iR
KB W B GH DIReM Ll £ 22 GHR1 - F:5E
PLEY, T GHR2 fEA GHRI1 AY#MA A S ] 58 A
GHR MJZIHEM T . 739, GH mRNA FRKik/KF5
GHRI1 1 GHR2 mRNA 3k /K -2 [A] &2 15 3 1F A
K F, FAHATHEE 1 1 PR 5 X2 5
WG & B B R IR, O TR AU Kl iR
T KR F AL 78 B8 T8 A LR 7R

IGF-I Fll IGF-II mRNA 7& -3 5 ks 7 . o
TR EAT Fik, FiA IGF-I1 Al IGF-IT #EA A
VRN REIRAL 16 I R o FEIR IR 2 B B B A A
PR 20 Feak, HAERIG & F L A o bR 64 40 i A
128 Ziffa 41, IGF-II mRNA (#3255 &1 8 &5 T
IGF-1, X Fh o 2 i 5 4 L 0507 g g™ 70
BE Iy ff1 (Danio rerio) " BT 5T 45—k, $RRTE
PV R IG kB R IGF-1T Al R LL IGF-1 A
AW EE R Y, X e gE BT R R AT
TrRHIE . R EEE MR e A A
(427~ . IGF-I #1 IGF-II mRNA MWD T Z iR
T 172 SR R BRI 55 S oK, e
2 J5 A BT A I ARG & B B s R, R
B IRR T4 2/3 WA AL I ek A0 i 25 T,
HARMFFE 455, B /R IGF-1 #1 IGF-II mRNA #ik/K
V2B EIEACOCR, KU IGF-1 Ml IGF-1I LLIE
] B ) A O A FH 21 e SR G & R R,
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If HAE i & S 2 B RN . IR
wmEMOEEE NSRS T EEWEN, X
5 o (Paralichthys olivaceus) )i 5% 45 B & — 5
(922 B ANARBFSE T GH Fil IGF-1 mRNA 63k 7K
FRBFEEMXCR, £U] GH 5 IGF-1 76¢#
T i R AR K R O R v A I 1) 9 I AN
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Physiological role of the growth axis in embryonic development and
early growth of Cynoglossus semilaevis
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Abstract: In order to understand the physiological role of the growth axis (GH/IGF axis) in embryonic develop-
ment and early growth of Cynoglossus semilaevis, a quantitative PCR method was used to study the differential
expression patterns of five key growth factors (GH, GHR1, GHR2, IGF-1, and IGF-II) along the growth axis dur-
ing early life stages. The results showed that these five growth factors could all be genetically inherited from par-
ents, and they all exhibited significantly higher paternal expression levels, except for GH. GH mRNA was detected
in all embryonic development stages, but the highest expression level was observed at the 2-cell stage and hatch-
ing stage. GHR1 and GHR2 mRNA levels showed similar expression patterns during embryonic development
stages, and there were significantly higher expression levels of GHR1 mRNA than that of GHR2 during all em-
bryonic development stages, except in the morula and gastrula stages. IGF-I and IGF-II mRNA were both detected
during all embryonic development stages, and the highest expression level of IGF-I mRNA was observed at the
hatching stage. IGF-II mRNA levels peaked at the embryo encircling 2/3 of yolk sac and hatching stages. During
the larval and juvenile development stages, GH mRNA expression level increased significantly from 3 d post
hatching and peaked at 6 d. The GHR1 mRNA expression level increased significantly from 6 d and reached the
maximum level at 30 d. GHR2 mRNA level significantly increased at 3 d, then gradually decreased to a lower
expression level at 15 d, but then showed a significantly higher level from 20 d to 30 d, and also at 60 d. The ex-
pression level of IGF-I mRNA was the highest in 3 d larvae, and for IGF-II mRNA, there was significantly in-
creased expression from 6 d, which was maintained at a high level until 45 d. The IGF-II mRNA level was sig-
nificantly higher than that of IGF-I during the larval and juvenile stages. Correlation analysis showed that these
growth factors play positive synergistic or negative antagonistic regulatory roles in the embryonic development
and early growth stages. The results showed that the GH/IGF axis plays an important physiological role in regu-
lating the embryonic development and early growth of Cynoglossus semilaevis, and provide new clues and mate-
rials for better understanding the role of the GH/IGF axis in fish growth.
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