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hormone (GH) to get into cells and affect the growth in animals, they play a vital important role on animal
growth. Two ¢cDNA sequences and DNA sequences of exon 2 =9 of GHR1, exon 2 —8 of GHR2 were isolated
from GIFT strain ( Genetically Improved Farmed Tilapia strain, Oreochromis niloticus) using RT-PCR and PCR
in this study. Six and sixteen SNPs were identified on GHR1 and GHR2 respectively, only two of which were
located at exons. Genotypes were test in eight SNPs ( GHRI intron 3 _A612G, intron 3 _A989T, intron 7 _
A599C; GHR2 intron 3_C330T, intron 3_A645G, intron 3_G687T, intron 3_A967G, intron 7_C107T) of 120
individuals from five families of GIFT strain by PCR-RFLP. Correlation analysis between genotypes and weight
gain showed that GHR1 intron 3_A612G and intron 3_A989T associated with male fish weight gain (P <0. 01
and P <0.05) significantly. Similar situation was found in the female population, but the difference was not
significant (P >0.05). Intron 7_A599C was significantly associated with both male (P <0.01) and female ( P
<0.05) fish weight gain. The CC type fish weight gain was significantly higher than AA type’s. On the
GHR2 , only intron 3_G687T was found to correlate with female weight gain significantly (P <0.05). The GT
type female fish gain was significantly higher than GG type’s. The correlation between genotypes of 3_A612G,
3_A989T, 7_A599C and 3_G687T and weight gain was detected in 356 individuals from 60 families of GIFT
strain (6 individuals in average of each family). There were similar growth situation among different genotypes’
fish, the decreased significance may result in the diverse genetic background and smaller number of samples.
Real-time quantitative PCR results indicated that GHR1 expression in liver of male fish was 1. 36 times higher
than that in female’s liver, the male fish GHR2 expression in the tissues ( except kidney) was lower than that
in the female, which can explain the different effects of GHR1 and GHR2 SNP loci on the weight gain of male
and female GIFT. In addition, the different influences of GHR1 and GHR2 on the growth result in that only one
SNP loci on GHR2 could affect the weight gain.
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J RO ] FLRT AT E2 (R2 595441
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EWEHEATHIK, VIS B A4, H DNA [
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P DNA H TE %% )5, 1% B IR0 Hi Uk A
MFEReM: AN OB R THIN E WRE, - 4°C R
e . fi 428 B PCR, %t 6 B35 & % dE
GHR1 A1 2 ~9 Hl GHR2 512 ~ 8 gkt
P, PCR BN AR R R 25 I, Horp A AR
DNA 2 ul (100 ~200 ng), 51445 0.5 wl (10
pwmol/L) , HofthZH 43 #R U8 Taq B ( B HETR ) U
A3 25K, PCR W 25 14 2R . 94°C il 48 1 2
min;94°C 251 30 s,55C ik 45 s (RIEFIY



- 40 - sh¥)2¢4% 5 Chinese Journal of Zoology 46 &

®1 ZRAAERBSIY

Table 1 Primers used in this experiment

519 FFE (57 -3") B (C) 7 B BeRss (bp)
Primers Sequence Temperature Product and size

Fl ATGGCTCTCTCGCCCTCCTCTAAT . GHR1 ¢DNA

Rl TGTCATTTCATTGTGAGAGGTTCCC 1918

F2 CCATGCTCCTCTTCGTGCTTCAC 5.0 GHR2 ¢DNA

R2 GAATTACGGCGTGATACTTCCCAG 1710

F3 ACATCATCAGCTCTCATTGAGCCTC 56.0 GHR1 AMNB.F 2 ~4MBTF 3
R3 CCCTTCTCATCATAGAGGATGGTCTC 430

F4 TACCAGCCAGTGGAAGGAGTGTC 56.0 GHR1 A ¥ 3 ~ AP F 5
R4 TCTCAGTCACTTGAATGAAGACGG 2188

Fs CAGACAATCTACGGTCTGCGCTTAG 56.0 GHR1 AFNB.F 5 ~4METF 8
R5 CGGTTATCCTTCTTCTCTCCATTATC 1477

F6 GGAGGTCGATGAGACAGAGGATG 57.0 GHR1 A ¥ 8 ~4MEF 9
RI EEii) 997

F7 GAGACGTCCACACCTCACTAGCTG 56.0 GHR2 AMNB.F 2 ~4MBTF 3
R7 CCCTTCTCATCATAGAGGATGGTCTC 1 689

F8 CACTACAGCACTGAGACGCCAAAC 50 GHR2 SN B F 3 ~IMBF 5
RS TTGATGGGATGTGAATGAAGACAG 2 747

F9 CAGTGCTCCCTTTACGGGCTTC 6.0 GHR2 AMNBF 5 ~4METF 6
R9 ATCAGGATGCCCACTAAACACAAG 381

F10 CCGTTGTGGCTTTGCTCATCT iy GHR2 SMNBF 6 ~ AN BF 7
RI10 GGTCCTAACTACAGCTGAGGGATTC 724

F11 TGCAATGATCGCCTCTAAGTGC 57.0 GHR2 JMNBF 7 ~HMEF 8
R2 [F]if 895

Pl ACTTCGAGCAGGAGAT 0.0 B-actin

P2 ACAGTGTTGGCATACAG 213

B KGREE S 338 BEA A ), 72°C ZEAH 1 min,
30 MEH;72°CIEAH 10 min;4°C PRI, P35
YIHE 1% WIS EE IS 64T FLTK , DI e alifb 3%
Bz A, AR BE A B SR P (i
FAO5 2 KAk E 1.2, 1), f# A Clustal W™
X6 ANAMERIE 12 255581, 6] — 7 S AS [l 3 He
BIRT 1/3 B E IETER SNP 37 55,

1.2.3 SNP fii ikl {4 PCR-RFLP £ U]
120 B35 & P HETE 8 1~ SNPs i o5 Ay 3L F A,
R Y PCR 5149 ( s ) | BRI 1
PIVIEE ( IfERESR ) LA AN [ 35 DR 7RO i) e B
FEWZ 2, PCRY B EMARBIN 12.5 pl, Hrh
BiAR DNA 1.0 pl, 54745 0.25 pl (10 pmol/
L), H5 pl PCR =9, in BRI PE N UIEE 5 U,
TEEIRE T WAL 4 ~ 6 h,2% BB e H Dk AS:
N 0 2 PR R

1.2.4 GHR1 .GHR2 141k Ko BEHE
et (23,8 3) 1Y LA O PERR bR 2
21,5 FE R S T 0F B B 0.2 ¢ il 4R
RNA, {#i F§ SYBR Premix Ex Tag™ II RT-PCR &
& (TaKaRa, 1 E K3%) T Mini Opticon & &
PCR X i€ GHR1 ,GHR2 7E/S[R) 40 41 A %o
Fikim, HH B-actin NS, K TN cDNA 5
Mo it ¥ —1b, R —404 T, 5% cDNA
FE1.5.25.125.625 J 3 125 f%, K Lhas %)
SRR 43 H . GHR1 . GHR2 1 B-actin FbRIE
HiZk . K GHR1 .GHR2 745 A KB E 5 B-
actin W FLAEHEAT Ho 3, 6 s /IME R 1, 1F 5
GHR1 .GHR2 T4 AR A &

1.2.5 Bdakbre  (HH SPSS B 2
O3 MT RN STAEAS -G 36 % AN [ 35 PR A 5 35

A a3 FH AT AT
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Table 2 Primers, restriction enzymes and restriction fragments
- 514 DI B DIz s S i 01 R B
HEA SNP {37 &
Primer Restriction  Restriction site and  Length of restriction
Genes Loci
(5'-3") enzyme temperature (°C ) fragments (bp)
W& T 3_A612G F:CTTGACCTGTAGTAGGGTCAGGC ~ Mph 1103 1 ATGCA"T (37) AA.189 520
Intron 3_A612G R:GGTCCAGTTTTAAATTCACTGGC GG.709
GHR1 N T 3_A989T F:CTTGCGTTTGCACCAGTCTCA Ssp 1 AATATT (37) AA:30.80 331
Intron 3_A989T R:GGTCCAGTTTTAAATTCACTGGC TT.441
N E&F 7_A599C F:CGGCTCATTTGGTAGGGATATG Taq 1 T"CGA (37) AA.222 365
Intron 7_A599C R:CGGTTATCCTTCTTCTCTCCATTATC CC:587
W& T 3_C330T F:GGGTTTCTTTGTTAATGACATTGG Pag 1 T"CATGA (37) TT.111 355
Intron 3_C330T R:CTGCAGGACACTAGAAACCACTG CC.466
N F 3_A645G F:GTCACTTTACATTATCCTCCACTCC Bse L 1 CCNNNNN"NNGG GG.93 125 340
Intron 3_A645G R:ACATTCGGCCCGAGAGAATTAGG (55) AA ;218 340
GHR2 W& 3_G687T F:GTCACTTTACATTATCCTCCACTCC Tas 1 “AATT (65) TT.138 370
Intron 3-G687T R:ACATTCGGCCCGAGAGAATTAG GG.508
N F 3_A967G F:GTCACTTTACATTATCCTCCACTCC Poull CAG"CTG (37) GG.106 452
Intron 3_A967G R:ACATTCGGCCCGAGAGAATTAG AA:558
W&F 7_C107T F:GGTTATCCTTTTGCCTCCTGTTC Hin 111 CATG" (37) CC:171 361
Intron 7_C107T R:CCAGGATTGATGTCGACTCCCTAAG TT.532
) 4om FETE 22 5%, 4y Bt PCR 4y 13 21 B GHR1 I

2.1

EE S IEHE GHR1 .GHR2 EFE %M ¢
B R0 S 2 k8 GHR1 .GHR2 ¢DNA J¥
Y5 B AEtn (EF052861, AY973233) AH1L

GHR2 #B53 DNA Pf 4 J5 3t 4 832 bp il 6 032

PERZ R 435k 98. 84% ,99. 65% , KA BTk AL

&3 GHR1.GHR2 W5 5454
Table 3 Characters of GHR1, GHR2 sequences

bp, ¥ & % Ak GHR1 DNA F 4 FiZHEAG 9
NHNE T8 NN S T GHR2 FRIAER 8 b
BF,7 1 NET, HIFPIREELER 3,

X ik GHRI GHR2
Region K Length (bp) GC (%) K Length (bp) GC (%)

% 2 Intron 2 195 32.82 1268 33. 60
ST 3 Exon 3 170 42.35 179 46.93
M F 3 Intron 3 1 094 31.54 1 380 38.84
AT 4 Exon 4 179 48. 04 179 51.40
N E ¥ 4 Intron 4 604 39.90 1006 40. 66
SNEBTF5 Exon 5 154 44. 81 145 45.52
W& F 5 Intron 5 168 36.31 200 35.00
HMEBF 6 Exon 6 86 45.35 84 44.05
M T 6 Intron 6 160 40. 62 167 32.93
SNETF7 Exon 7 70 44.29 70 42.86
M%7 Intron 7 707 35.50 374 31.28
S ¥ 8 Exon 8 241 47.92 847 51.77
M7 F 8 Intron 8 101 32.30 — —

SNEF 9 Exon 9 760 52.70 — —

" FOREEN AT BT, ¢

”

indicate the gene sequence does exist in this section.
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2.2 SNPs X EMM ASLETE GHR 4h i
T2 ~9 Ml GHR2 4T 2 ~ 8 43l A k3 6 4~
H116 4> SNPs {37 5, SNPs o7 B Ko A ) B 5 1 30
Fefl W3 4, F PCR-RFLP (1) 7 K0 1 120

TP AL GHR1 3 > SNPs (N & T 3_
A612G N5 T 3_A989T FIN & T 7_A599C)

Ml GHR2 5 1> SNPs (W& ¥ 3_C330T W& 3
_A645G N & T 3_G68TT N & T 3_A967G Hi
WHEF7_CI107T) (3L AL, 45520, GHR1
B3 > SNP {7 i 354 3 PP A (& 1)),
GHR2 N F 3_A967G HA AA Fll AG 2 Fli%
PRI LA 4 N7 s 25 3 R R AL (& 2)

%4 GHR1 1 GHR2 SNPs {ii 55
Table 4 The SNPs in GHR1 and GHR2

FEH Genes X Region

SNPs 117 25 M He /5] SNPs and ratio

P F 3 Intron 3
WNE T 4 Intron 4
W& T 7 Intron 7
AT 8 Exon 8

G83C (1/1)
A599C (1/1)
CL64T (2/1)

GHR1

G258C (1/2), A612G (1/2), T989 A (1/2)

& F 2 Intron 2
P& F 3 Intron 3

N2 T 4 Intron 4 858G (2/1)

GHR2  HMEF 5 Exon S A88G (1/2)
N4A T 5 Intron 5 T146G (1/1)
N 6 Intron 6 A153T(2/2)

W2+ 7 Intron 7

€95T(1/2), CLO7T(1/2)

A996T (2/1), GI186A (2/1), C1193A (2/1),A1231C (2/1)
CI10T (2/1), C330T (2/1), A645G (2/1), G68TT (1/1), A967G (1/2), A1253C (1/1)

AA GG AA AA M AG GG AG AG

709 bp
520 bp

A(Mph 1103 1)

TT AT TT TT M AT AA AT AT

B(Ssp 1)

AC AC AC M AC CC AAAA CC

587 bp
365 bp
222bp

441bp
33lbp

C(Tagl)

1 GHR1 3 4> SNPs {i S EGHIE K E
Fig.1 Electrophoresis patterns of the 3 SNPs sites with GHR1
M:DL 1 000 DNA Z>FARifE; A& T 3_A612G; BN T 3_A989T; C. N F 7_AS99C,, &5 P o filt FHT (1 B A 1 P9 10 6
M: DL 1 000 DNA marker; A: Intron 3_A612G; B: Intron 3_A989T; C: Intron 7_A599C. The brackets are the restriction enzymes used.

2.3 GHR1 SNPs L m S EH XD

GHR1 SNPs 55 [RRY 55 38 5 AH OGR4 Hr R B, N
T F3_A612G K K R 55 i £0 1 2 A G
(P<0.01),AG BN RKEE A B KT GG
T LEME £ B R LA A W R A B 22 B AN B 3
(P>0.05) ; N7 T 3_A989T & [X 1 55 fifk: fr1 184
FEMBEF K (P <0.05), AT HHEA K
WO T AA R R R A M
PEHERAREE (P>0.05); W& T 7_

AS99C FEPK I 55 i £ 1 e £ 194 o 5L B
(P<0.01)MEE (P<0.05) %, CC A AC
T I £ 39 TR 25 R AA Y CC Y £ 4
BERT AARL (E5),

2.4 GHR2 SNPs L s SiEEHXE S
GHR2 5 1~ SNPs {7 5 3 [F 84 5 18 o A1 SR A
FWH N T 3_GO8TT Jh[R 1Y L5 hfk £ 4 o 2 5
WE(P<0.05),GT RIAMAR & % KT GG
R, NS 3_C330T W& 1 3_A645G N &+
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CT CT CT CT M CT TT TT CC AG GG AGAG M GG AA GG AG TT GT GT GT M GT GT GG GT

508 bp

340 bp
370 bp

218bp
125 bp

446 bp
365 bp

138 bp

A(Pagl) B(BseLl) C(las 1)
AG AA AA AG M AG AG AAAG TTCT M TT TT TT CT CT CT

D (Peull) E (Hinl 11)

2 GHR2 5 /> SNPs {if S EgHI ARk B
Fig.2 Electrophoresis patterns of the 5 SNPs sites with GHR2
M: DL 1000 DNA 43 FiEbrifE; A W& F 3_C330T; B: INF T 3_A645; C: INETF 3_G687T; D: W& T 3_A967G;
E: W& 7_C107T, 455 N {d F A B P DG
M: DL 1 000 DNA marker; A:Intron 3_C330T; B: Intron 3_A645G; C: Intron 3_G687T; D Intron 3_A967G;

E: Intron 7_C107T. The brackets are the restriction enzymes used.

*®5 GHRI EFEESEEEXNME
Table 5 The correlation between genotype of GHR1 and weight gain from GIFT

i Male M Female
SNP i &5, FER A
. WAFE (Mean +SD) FEAS KR W H (Mean +SD) FEAKL
Loci Genotype
Weight gain Numbers Weight gain Numbers
HW&F 3_A612G AA 493.0 +£109.948 5 366.0 +18. 4 2
Intron 3_ A612G AG 601.0 +57.5" 11 387.7 +10.8 10
(Mph 1103 1) GG 478.2 +133.2° 38 351.6 +72.3 54
AT 3_A989T AA 476.4 £142.1° 30 354.0£73.8 50
Intron 3_ A989T AT 559.1+90.6" 20 368.9 £91.3 14
(Ssp 1) TT 443.9 £93. 8 4 366.0 +18. 4 2
P& F 7_A599C AA 396.1 £115.34 10 318.7 £80. 8¢ 11
Intron 7_ A599C AC 513.6 +117.2" 23 356.0 +74. 9% 33
(Tag1) cc 546.6 +101.3" 21 379.2 +71.7" 22

R AR NG FRERRE R 3 (P <0.05) , ARAIREFRERRZER M EH (P<0.01),

Lowercase letters indicate significantly difference at P <0. 05 level; capital letters indicate significantly difference at P <0. 01 level.

3_A967G FIN &+ 7_C107T ZEH B Sl fa fl - F 3_G687T, R R Tl 6 83k 356 &%
Mefa g B2 IR E (P>0.05) (£6), BB HE TR S S B S R A O S 8 AT
2.5 SNPsUmEHMIXRAFETEAWERN KON (7)., 458 FW, W& T 3_46126
HEME HEEIT AR IO AR R R, 1) AG HR e FIHE (G H 5 T GG AURT AA AU,
TSI EANOCAL AL GHR1 W& F 3_A612G,  HERARZE (P>0.05) ;&1 3_A989T [
W& 3_A989T N & T 7_A599C, GHR2 N AT BUffali s m T AA I HER AR E(P >
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0.05) ; N5 T 7_A599C ) CC B FIME(aIl  G687T Ay GT BUMifaIf & & T GG A (HEFAR
FREET AA R (P <0.05), N&F3_  BF (P>0.05),

&6 GHR2 ZREZSIEEMNHEXME
Table 6 The correlation between genotype of GHR2 and weight gain from GIFT

. M Male Wit Female
SNP 37 i, B -
. V-3 ( Mean = SD) FEAKL F-H1EE (Mean £SD) HEAZEL
Loci Genotype
Weight gain Numbers Weight gain Numbers
W& 3_C330T cC — 0 386.7 +158.0 3
Intron 3_C330T CT 509.0 +131.1 35 362.3 £78.9 40
(Pag 1) TT 494.7 +124.7 19 345.5 +60.5 23
AT 3_A645G AA 594.0 £52.3 2 332.8 +86. 1 4
Intron 3_ A645G AG 537.9 £198.5 17 345.0 +87.8 25
(Bse L1) GG 483.3 £135.6 35 368.7 £66.9 37
W& T 3_G687T GG 547.1 +£108.7 14 331.1+79.8" 25
Intron 3_ G687T GT 487.1+124.7 32 380.8 +74.8" 32
(Tas 1) TT 500.0 +167.3 8 348.0 +47.8% 9
W& 3_A967G AA 476.4 £129.2 37 353.9 +75.1 55
Intron 3_ A967G
AG 566.1 £103.5 17 375.5 +84.2 11
(Poull)

WEF 7_C107T cC 557.0+95.5 9 368.7 +90.8 7
Intron 7_ C107T CT 472.3 £141.1 14 360.0 +80.8 23
(Hin 111) TT 503.9 +128.6 31 353.7+72.7 36

[FRIFIHRARRNEG FZR R RZEFBE (P <0.05), Lowercase letters indicate significantly difference at P <0. 05 level.

£7 3_A612G.3_A989T.3_A599C.3_G687T AEERE R S HE gL K
Table 7 The correlation between genotype of 3_A612G, 3_A989T, 3_A599C, 3_G687T and weight gain

£ Male M1 Female
SNP {37 15 LR Y
. 1 H ( Mean + SD) FEAEL 18 H ( Mean + SD) REAEL
Loci Genotype
Weight gain Numbers Weight gain Number
WET AA 438.3 £37.6 3 326.2 £122.4 5
3_A612G AG 543.3 +£129.3 58 356.5 +106.5 103
Intron 3_ A612G GG 492.6 +138.7 54 337.1+81.1 133
WET AA 490.6 +140.2 53 368.4 £77.3 152
3_A989T AT 531.7 £110.9 54 339.9+95.7 86
Intron 3_ A989T TT 479.3 +132.9 8 249.0 £94.3 3
WEF AA 451.9 +£139.4° 12 324.3 £78.9* 45
7_A599C AC 517.5 +137.5% 85 343.2 £91.9% 134
Intron 7_ A599C cC 556.7 £104.6" 18 364.6 +194.6" 62
NEF GG 543.0 £113.5 28 344.4 +93.5 90
3_G687T GT 489.6 +120.6 72 367.7 +84.2 116
Intron 3_ G687T TT 541.8 +170.6 15 354.3 +86.7 35

[FF PR ING TR R 25 57 W3 (P<0.05), Lowercase letters indicate significantly difference at P <0. 05 level.

2.6 GHR1.,GHR2 REEHH WRT W  ZLhRE.y=-0.279 3x +11. 188, R* =0.996;
W T AN RGBS B AR, 53 0l % GHR1,  GHR2 W bR #EN & Jr #.y = -0.301 7w +
GHR2 I B-actin WIFRUERZE, WER T HE  11.805,R* =0.997 6;B-actin WIARHERIZE 5 T2
RS DLECA 100 000, A5 5] GHR1 B9bR#MER y= —3.988 7x +38.224 ,R* =0.997, Hroy
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B BELL 10 MR XRTEL, « 1855 Ct {8, R 1T
FACREL

S HEGRE B RT-PCR S I i i 75 55 %9 A
i GHR1 .GHR2 TE£5 A FEIA T (£8),
SEIRF, GHR1 7 M £ F0 Ik f T 3808 1 3 i
AR LA ek By 7 AR 2 A%, ORI
LA TR S RIS D GHRY FE I fA

By IR MEAAAY 1,36 %, GHR2 TENTHI R
kDT URAE, I HAE N R Is >,
BR'EF AN, GHR2 FE e fa 45 Al 2100 =ik B KT
Wil , GHR1 B 7F M fa T 09 3% 3k & 0% & F
GHR2 ) 3R ik A, 78 HoAth A 4L b IR T
GHR2 Wj3Rik i,

#*8 GHR1.GHR2 EMiEEEF AP ARARMBENRIZE (Mean +SE,n =3)
Table 8 The relative expression levels of GHR1 and GHR?2 in different tissues of female and male GIFT

BEH R JiF LA PEAR Jivi 1
Genes  Sex Liver Muscle Goand Brain Kidney
CHRI 4 80.639 £6.701  11.212 +2.201 9.567 +2.193 5.258 +1.831 2.063 +1.022  2.735+1.264
Q 59.108 £5.661  27.026 +4.746 7.556 +2.178 8.466 £2.777  18.037 £2.302 1.000
CHRD é 76.142 £5.368 148.232 £6.980  148.232 +£3.887 9.220 +1.953 3.912+1.242  46.731 £4.349
Q 80.100 £5.839 181.015 +11.784 433.434 +17.623 353.823 +13.628 24.283 £2.236  18.497 +2.935
3 @ PR GHR2 {EfK B FaA = T GHR 1M1k

GHR J&A: K FHEH 72— Xt
ARKEEIEEEEMNEN, AR S YR
ffi GHR1 Fl GHR2 43 il & 3] 6 4~ F1 16 4~
SNPs {7 &, Hot A 2 4~ SNPs i F4h g 1
HRTE 37 X 54 Fr Z LR 1 KA
X GHR2 bWy SNP £ 5 AN KW W £ T
GHR1 , 15 7% % GHR2 FIf % WY ik £ & 711K T
GHR1, GHR2 2l A iy, el 7L28 &
KEFYPESWAH KM CEVTR KV M
J% GHR1 5 FLZE % (% GHR 1 W] W5 1 & T
GHR2''_ 16125 GHR1 H GHR2 7EXIfiE bt ff
25 R REZYIX TAEK,GHRL &
PEE T O EEMERD XY 4 GHRL Ml
GHR2 fE#Efb it B R T BB A3 T — & F2 B Y 40
™ SzEe T GHR1 1Y 3 AN s 1 5 e A
1M GHR2 |5 > SNP f b HA 1 A5 M
oIS AR OC, WU T35 & & dE i GHR2 Xt
AR ILT GHRIL,

AP AR GHR1 H GHR2 HZ1 k45 1
R, GHR2 B T 16 I PR T GHR1 4b, £ H
LI T GHR, X Fpg Jy i) | g
GHRs TE4- A Fak AR — 3, R E s

7 A rf o ek R AR (0
WATRe 5 M py R A G, Ak, GHR1 TEMEE
DR Rk O 1. 36 £F, X
AT LAER A B GHR1 w5 I £ 386 7 AH ¢ A9 47 55,
A 34 H SR E A HA 1A IR I
A7 257, 5 e 0 2 S 1 S S R R B v T £
GHR2 BB A1, A8 Hofl 41 20 8 2 0k 1 34 o
i T e A, XA BB S GHR2 W A 1AM
5 £ 1 HAF DG AN AAAE 55 G F AR DG o7
SR LA

A AR ph 22 i PR 4 o 0 i PR R Ot
BE SNP o7 5B i i PR UIERE AR 8 A5 1 5 — 3,
T X5 A A A S i B 5BV A5, FEA st
R Sl g M ZEREAR R 2, AL AT
i 176 55 WG B AH G Y SNPs ARiC 0 120 B &
KA S ANMER, BIRABEAREKRT 22
B M FRAER 356 B &2 Ak A 60 4~
AR, FHERR 6 B AR DR EERE
FE, AR B A599C FIf s A612G TEFfiBEbRiC
) 120 J& a5 I £ 44 5 25 S5 0 35 A G T
FERIEL 43301k 22 57 B 35 FUR (23, A989T Tl
GO8TT 5™ A 5 Il 25 A XS AE S UEZH A A A
2 (HAS [F) 56 PR A 55 08 o ) AR DGR SR B
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