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Abstract: [ Purposes] In order to reveal the structure and fuction of Binglangjiang buffalo FSHR
gene. [ Methods ] The whole coding sequence (CDS) of the FSHR gene was cloned using RT-PCR
method, and the physicochemical properties, structure and fuction of its coding product were ana-
lysed preliminarily based on the method of bioinformatics. [ Results] The completed CDS of
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Binglangjiang buffalo F'SHR gene is 2 088 bp in length, encoding a peptide composed of 695 amino

acid residues. The amino acid sequence alignments showed that identity is more than 89.4% between

Binglangjiang buffalo and other mammals. Binglangjiang buffalo FSHR protein is a hydrophobic pro-

tein with one N-terminal signal peptide and seven transmembrane regions, located in cell membrane.
This protein contains 7tmA_FSH-R, LRRNT, LRR and GnHR _trans conservative domains. The sec-

ondary structures of buffalo FSHR are mainly consist of alpha helix and random curl, occupied
41.73% and 38.71%, respectively. The buffalo FSHR probably function in the process of cell trans-
port and binding (probability>0.827). [ Conclusions | Binglangjiang buffalo FSHR belongs to the G

protein coupled receptor family, which is synthesized in the cytoplasm and transfered to cell mem-

brane. It is speculated that the buffalo FSHR activates G protein coupling mechanism by binding to

FSH hormone, which in turn promotes the development and maturation of buffalo sperm and follicles.
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2.1 RT-PCR ¥ 1%
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CDS 5 HAbAF BRI AR, A 2 088 bp,
i 695 M IERR . AERBVIIK 4 FSHR 3 M 5 %
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HR X CDS B A=25.05% . G=21.22%.
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2253 bp

E: M. DNA AR5 F B bifk DL2000; 1. FES 45
Note: M. Marker-DL2000; 1. sample No.
1 #&EMBTI7K4E FSHR EFE RT-PCR =4
Fig. 1 RT-PCR product of the F'SHR gene of
Binglangjiang buffalo
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WAL TR ELBR T 9 ) 367~389, 402~424 . 444~
466, 490~512. 532~554. 575~597 Fll 607~629
G S A TR SRR Y B Y 390~
401, 467~489. 555~574 F1630~695 i s (K1 3).
2.5 FSHR 25 {57 &5 #35k

U 2R . AEMBYTOK 4 FSHR % A 7tmA_
FSH-R Z5#93%, & FSHR f K45 MER, 17 T4
363~637 (i @ FEfRAL . AN, FSHR W17 LRR-
NT. LRR & 807 fl GnHR M 5 %55 3 MEST
ZERgIE, LRRNT £ T4 17~50 (& FEfR4L, LRR
ERPNINI TR 67~245 VREILIRZ[R], 7 LRR
5. LRR 8 Fll GnHR trans %% ¥4 3, {37 T %5 282~
349 f A HERRAL
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1 ATGGCCTTGTCCCTGGTGGCCTTGCTCGCATTCCTGAGCCTGGGCTCAGGATGCCATCATCGACTCTGTCACTGCTCTAACGGAGTTTTCCTCTGCCAGGAGAGCAAGGTGACAGAGATT 120
I M AL SLVALLAFLSILGSGCHHRTLT CHCSNGVFLCQESTE KVTE'TI 40
121 CCCTCCGACCTCCCCAGGGATGCGGTGGAACTGAGGTTTGTTCTCACCAAGCTTCGAGTCATCCCAAAAGGAGCCTTTTCAGGATTTGGAGACCTGGAGAAAATAGAGATCTCACGGAAT 240

41 pPSDLPRDAVELRTFVLTTZEKTLRYV

P XK GAFSGFGDILETZKTETS RN 80

241  GATGTCTTGGAAGTGATAGAGGCAAACGTGTTCTCCAACCTGCCCAAACTACATGAAATTAGAATTGAAAAGGCCAACAACCTGCTATACATCGACCCTGATGCCTTCCAGAACCTTCCT — 360

8 D V L E V I E ANV F S NULUPKTILHE

I EXK ANNLULYTDU®PDATFAQNTLP 120

361  AACCTCCGACATCTGTTAATATCCAACACAGGTATTAGGCACTTGCCAGCTGTTCACAAGATTCAGTCCCTCCAAAAGGTTTTACTAGATATTCAAGGTAATATAAACATCCACACAGTT — 480

2. N L RHLULTISNTGTIRUHLZPAVHEK

Q S LQKVLLDTIQGNTINTIHTV 160

481  GAAAGAAATTCTTTCATGGGGCTAAGTTTTGAAAGTATGATTGTATGGCTGAGTAAGAATGGGATTCAAGAAATACACAACTGTGCATTCAATGGAACCCAACTCGATGAGCTGAATCTA 600

160 E R NS FMGLSFESMTIUVW¥WILSKNG

I Q EI HNCAFNGTA QLDETLNTL 200

601 AGTGATAACAGTAATTTGGAAGAACTGCCTAATGATGTTTTCCAGGGAGCCTCTGGACCAGTCATTCTAGATATTTCAAGAACCAGGATCCGTTCCCTGCCTAGCTATGGCTTAGAAAAT 720

200l S D NSNLEETLPNDVFAQGASGPV

roopiIsRTRTIRSILPSYGLEN 240

721 CTTAAGAAGCTGCGGGCCAAGTCAACTTACCGCTTAAAAAAGCTTCCCAGTCTGGAAAAATTTGTCACACTCGTGGGGGCCAGCCTCACCTACCCCAGCCACTGCTGCGCCTTTGCAAAC — 840
241 L K KL RAKSTYURILZE KT KTL®PSLEZ KT FVTLVGASLTY®PSHTCTCATFAN 280
841  TGGAGGCGGCAAACCTCTGACCTTCATCCAATTTGCAACAAATCTATGTTAAGGCAAGAAGTTGATGACATGACTCAGGCTAGGGGTCAGAGAGTCTCTTTGGCAGAAGATGATGAGCCC — 960
280 W RRQTSDLHPTICNTI KT SMLZRQEVDDMTAQARTGA® RV SLAETDTDEFP 320
961  AGCTATGCCAAAGGATTTGACGTGATGTACAGTGAATTTGACTATGACTTATGCAATGAAGTGGTTGATGTGACTTGCTCCCCTGAGCCAGACGCATTTAATCCATGTGAAGATATCATG 1080
320 'S Y AK GFDVMYSEFDYDLCNEWVVDVTCSZPEZPDAFNPTCETDTIM 360
1081  GGGGATGATATTCTCAGAGTCTTGATATGGTTTATTAGCATCCTGGCCATCACTGGGAACATCCTAGTGCTGGTGATTCTGATCACCAGCCAGTATAAACTCACAGTCCCCCGGTTCCTC 1200

361 ¢ DD I LRVLTIWEFTISTILATITGN

L VLVILTITSA QYZKTLTVPRTFTL 400

1201 ATGTGCAATCTGGCCTTTGCCGATCTCTGCATTGGAATCTACCTGCTGCTCATAGCCTCAGTTGATGTCCACACCAAAAGCCAGTACCACAACTATGCCATCGACTGGCAAACTGGAGCA 1320
4901 M C NLAFADLCTIGTIVYLLLTIASVDVHTTZ KSAQYHNYATIDUWQTGA 440
1321 GGCTGTGATGCTGCCGGCTTTTTCACTGTCTTTGCCAGTGAGCTCTCAGTCTACACTCTGACCGCCATCACGCTGGAAAGGTGGCATACCATCACCCATGCCATGCAGCTCGAATGCAAA 1440
4 G C D A AGFFTVFASELSVYTLTATITTLETRWHTTITHAMAGQQLECK 480
1441 GTGCAGCTCCGCCATGCTGCCAGCGTCATGTTGGTGGGCTGGATCTTTGCTTTTGCAGTTGCCCTCTTTCCCATCTTTGGCATCAGCAGCTACATGAAGGTGAGCATCTGCCTGCCCATG 1560
481 vV Q L R HA A SV MLV GWIFAFAVALF®PIFGISSYMEKVSICLZPM 520
1561  GACATTGACAGCCCCTTGTCACAGCTCTATGTTATGTCCCCCCTTGTGCTCAATGTCCTGGCCTTTGTGGTCATCTGTGGCTGCTACGCTCACATCTACCTCACGGTGAGGAACCCCAAC 1680
520 p I DS PLSQLYVMSPLVLNVLAFVVICGCYAHTLIYZLTVRNPN 560
1681  ATCACATCCTCTTCTAGTGACACCAAGATAGCCAAGCGCATGGCCATGCTCATCTTCACCGACTTCCTCTGCATGGCACCCATCTCCTTCTTTGCCATCTCTGCCTCCCTCAAGGTGCCC 1800
561 I T sSsSsSDTZKTIAKIZRMAMLTIFTDTFLTCMAPTIS ST FFATISASTLTEKUVP 600
1801  CTCATCACTGTGTCCAAGTCAAAGATCCTCCTGGTCCTGTTCTACCCCATCAACTCCTGTGCCAACCCCTTCCTCTATGCCATCTTCACCAAGAACTTCCGCAGGGATTTCTTCATTCTG 1920

601 LI TtTvs§sKSKTLLVLFY®PTNSCANPFILYATTFTI KNTFRTRDTFTFTITIL 640
1921 CTGAGCAAGTTTGGCTGCTATGAAGTGCAAGCCCAGACCTATAGGTCAGAAACCTCATCCACTGCCCACAACTTTCATCCAAGGAATGGTCACTGCCCCCCAGCTCCCAGGGTTACCAGT 2040
641 L S K F G CY EVQAQTYRSETSSTAHNTFHPRNSGHTCP®P®PAPRVTS 680
2041 GGTTCCAATTACACACTTATCCCCCTAAGACATTTAGCCAAGAACTAA 2088
681 G S NY T L I PLRHTLAZKN * 695

H: TRILRETHITE; A N E AL 55 17~50 &L} LRRNT, 5 67~245 23t LRR A BT, 5 282~349 %

JEB N GnHR_trans, 55 363~637 & JEFR M 7tmA_FSH-R 45438,

Note: Underline: signal peptide; shade area conserved domain: 17-50AA. LRRNT; 67-245AA. LRR repeats; 282-349AA. GnHR_trans; 363-637AA.

7tmA_FSH-R.

2 IEMEIIKA4 FSHR E[E CDS F5|5H a0 4mE e S &L 55
Fig. 2 Coding sequence and amino acids sequence of Binglangjiang buffalo FSHR gene

1 FEMBIZKE FSHR & B RIIRILFE 4R
Tab. 1 Physicochemical properties of Binglangjiang buffalo

FSHR protein
F51E characteristics T 25 3 prediction results

%5 54 isoelectric point (IP) 6.86

435 /ku molecular weight 77.8

1 FL 17 5% 22T negatively charged 0
residues (Asp+Glu)

IE HL T R IE Y positively charged 60
residues (Arg+Lys)
433\ formula C3520H5536N0220002S 55
A R instability index (IT) 43.57
FEEE KM grand average of 0214
hydropathicity (GRAVY) :
Ji i %% aliphatic index (AI) 105.64
155 Ik signal peptide AIEREE 117 {1

F TR signa pep MALSLVALLAFLSLGSG

2.6 FSHR 245 MR =2 5504 73 bt

T 7R . BEMEYT K 2R FSHR o2 i€ o5
41.73% (%A 290 PEIHLR), IEMHEE 5 16.98%
(& N8 AEIER), BN 2.59% 19 (F 184>
FHEERR), TCMI T 38.71% (7% 269 & 3k
) (K 4)o Y4 o-121E<5% . IEAHEE>45% A all-

TMHMM posterior probabilities for WEBSEQUENCE
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&3 1E#IK 4 FSHR BiRGEHE
Fig. 3 Predicted transmembrane domains of Binglangjiang
buffalo FSHR

beta % ; 4 MR E>30%. FEfHEE>20% ) al-
pha-beta il ; 4 o-BRJE>45% ., i 4 BE<5% B Ry
all-alpha %Y ; i HAB 1% O0 K mixed FIMY, A5
K4 FSHR 2 H 1Y G 4544 He il B K1) 3 FlE =X
o-B2TE . AR K TCHI A it o Y LA A3
41.73%. 16.98%. 38.71%, DNt HAEBHRT K
AZEH BB R mix B, 2K SWISS-MOD-
EL & [R] Y5 A 00 i = e 24 o (1 5): #
MRYTAK AR i FSHR & Y — 204549 5 A\ FSHR
HEHA 86.82% MAHLIE, BN 57%.
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MALSLVALLAFLSLGSGCHHRLCHCSNGVFLCQESKVTETPSDLPRDAVELRFVLTKLRVIPKGAFSGFG
hheeeeehhheeecceccecchhhhhhheceecceecccceceececchhheeececcceecceechhhhh
DLEKTETSRNDVLEVIEANVFSNLPKLHETR TEKANNLLY TDPDAFQNLPNLRHLLTSNTG I RHLPAVHK
hhheeeeccechhhhhhhhhhhhhhhhhheeeceeecheeccecececechheeeecceecceceethhh
TQSLOQKVLLDIQGNINIHTVERNSFMGLSFESMIVWLSKNG IQE THNCAFNGTQLDELNLSDNSNLEELP
hhhhhhhhhhhheecceeecccechhhechhhhheeect techhhhhhhht techhhheeecceccheece
NDVEQGASGPVILDISRTRTRSLPSYGLENLKKLRAKSTYRLKKLPSLEKFVTLVGASLTYPSHCCAFAN
hhhhhtcceceeeeccechhecceccchhhhhhhhhhececeeccececechhhhhhhhheeccececeece
WRRQTSDLHPTCNKSMLRQEVDDMTQARGQRVSLAEDDEPSYAKGFDVMYSEFDYDLCNEVVDVTCSPEP
cccecchhhhhhhhhhhhhhhheeeececececeecechhhhhhhhheeechhhheeceeecceeccece
DAENPCED IMGDDILRVLIWFISTLATTGNILVLVILITSQYKLTVPRFLMCNLAFADLCIGIYLLLIAS
cccctthhhhhhhhhhhhheehhhhhhhtcheeeeeeeccccececccheeehhhhhhhhhhhhhhhhhhh
VDVHTKSQYHNYATDWQTGAGCDAAGFFTVFASELSVYTLTATTLERWHT I THAMQLECKVQLRHAASYM
hhhhecethhhhheeeecccettechhhheeehhhhhhheeeeeehhhhhhhhhhhhhhhhhhhhhhhhhhh
LVGWIFAFAVALFPIFGISSYMKVS ICLPMDIDSPLSQLYVMSPLVLNVLAFVVICGCYAHIYLTVRNPN
hhhhhhhhhhhheececccececceeeccececcechhhheeehhhhhhhhheeehhhhhheeeeecccee
ITSSSSDTKTAKRMAML IFTDFLCMAP ISFFATSASLKVPLITVSKSKILLVLEYPINSCANPFLYATFT
ccccecchhhhhhhheeeehhhhtecccheehhhhhtteceeeecccheeeeeecceccecccheeeeec

KNFRRDFFILLSKFGCYEVQAQTYRSETSSTAHNFHPRNGHCPPAPRVTSGSNYTLIPLRHLAKN

hheehhheeehhhttecchhhhheceececcecececcececcececcececceeeeeeecchhht

TE: hy ey tF1c /MR o BBE . AEAREE . B AANTTIUNIE: .

Note: h, e, t and ¢ represent alpha helix, extended strand, beta turn and random coil, respectively.

B4 FUMEIIEMRLIKAG FSHR BH R
Fig. 4 The inferred secondary structure of Binglangjiang buffalo FSHR

5 #EMRI/K4 FSHR EH = R4
Fig. 5 The deduced tertiary structure of Binglangjiang
buffalo FSHR

2.7 FSHR £ A XREAL s 2 HT

T FSHR 2 [ 5 & A 5 R TRETE M7 45,
BLHG 5 S N-BESLALAL . 7 AN BEER I 1 i
FROr a5 . 5 A NSO L 4 AN ER LG o B
FRALAE AN 2 4 cAMP 5 cGMP K1 25 1 i
WERRALALE (3R 2),
2.8 FSHR 741 A5 L%

M\ NCBI 0 H P2 T 4% 3% 38 4 (NP_776486) .

4 (XP_0143369). 4% (NM_001009289). Ll
F (NP_001272565). % 4+ (XP_010854200). I
4 (XP_019825216), A (AEI86722). /il (NP_
038551) A4 (NP_001041479) /) FSHR % JLM2 ¥
G 5 AT ST IR LIK A= P A HEA T LU X, 2551
3. S W] FSHR R 4 it 1) 2 JL R 7 571 4
TRAF, FEARVIK A SE A . SE4 . R A AP
BRI E R, 20 98%., 98.1%. 98.2% il
98.0%, H&RF. W AL /ANEURU Y AR 1
39N 96.5% . 96.3%. 89.4%. 89.5% F 92.5%.
H£T FSHR @ AR 741, RH MEGASH# R 48
KEW (B 6). d5R B~ WM AKFS5EEM
A B4 EA . AR CURRR
68%), I, HEBRE R,
2.9 FSHR MjfEn#r

X} FSHR TIRETU 87~ (% 4): ZEARA
T BETE 20 i 1) B i R4 Gk B b R D REAE
(MEF=>0.827), HIEETH S Fog i mis 5
MR R AR D RERYT AT BEPERS>0.10,
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2 EHIKY FSHR ZERINAEFEMLLS 54

Tab. 2 Functional active sites

of Binglangjiang buffalo FSHR protein

TIREAL 5, putative functional sites

7 B e 28 FEFR 41 X position and amino composition

NPt FE b A A 28~33:GVIICQ; 64~69:GAfsGF; 309~314:GQrvSL;
N-myristoylation sites 441~446:GCdaAG:; 681~686:GSnyTL
ik 5 P R 1T B ER A A

casein kinase II phosphorylation sites

N-HEEEAL AL 5

N-glycosylation sites

HE B o BRI A

protein kinase ¢ phosphorylation sites

cAMP 5 cGMP it 1k 8 1 Sl IR AL

cAMP and cGMP-dependent protein kinase phosphorylation sites

78~81:SqnD; 193~196:TqlD; 204~207:SnlE; 263~266:TIVE;
313~316:SlaE; 331~334:SefD; 564~567:SssD
191~194:NGTQ; 199~202: NLSD;293~296:NKSM;
560~563:NITS; 683~686:NYTL

249~251:TyR; 555~557:TvR;

596~598:SIK; 653~655:TyR

282~285:RRqT;

324~330:Kgf.Dvm.Y

®3 ERNDIKGSHM FSHR REERFTI—HE

Tab.3 Homologous of FSHR amino acids sequences of Binglangjiang buffalo and other species

YpFh species /K’ buffalo #iE 4 cattle  4E4- yak 113 goat 473 sheep 74 bison  JE4-zebu A human  §l mouse i cat
/K4 buffalo 98.0 98.1 96.3 96.5 98 98.2 89.4 85.5 92.5
il cattle 2.0 98.7 97.3 97.6 99.4 99.4 90.1 86.7 934
HE4F yak 1.9 1.3 97.5 97.7 98.9 99.0 89.4 86.3 93.6
L3¢ goat 3.8 2.8 2.5 — 98.3 97.3 97.5 89.2 85.7 922
#%7F sheep 3.5 2.5 2.3 1.7 — 97.6 97.6 89.4 86.3 93.6
P74 bison 2.0 0.6 1.1 2.8 2.5 — 99.4 90.5 86.8 93.7
Rt zebu 1.8 0.6 1.0 2.6 2.4 0.6 — 90.4 87.1 93.4
A human 11.5 10.7 11.4 11.7 11.5 10.2 10.3 — 88.0 90.8
fi mouse 16.1 14.7 15.1 15.9 154 14.5 142 13.1 — 86.0
i cat 7.9 6.9 6.7 8.2 7.9 6.6 6.9 9.8 15.6 —

E: ML EBERR —BUETF b, AL DU SRR AR B
Note: The values above diagonal line represent the identity percentage, and the values below the diagonal represent divergence.
57 XP_019825216_zebu
37 NP_776486_cattle
Binglangjiang buffalo

XP_010854200_bison
XP_014336923_yak

P_001009289_sheep
NP_001272565_goat

NP_038551_mouse

100
N
98
—ol__
NP_001041479_cat
AEI86722_human
0.01
6 AERHENIKAGSEH B FSHR S 2 F5 RER

Fig. 6 Phylogenetic tree based on FSHR amino a

3 g
K Z i 7L sh ¥ FSHR 3 N 4 1% X K
2088 bp, A 10 MHNETFHOPANE T, 1~9

SHNB TN, KBELE 69251 bp Z ], H 4
FSHR & H g4 X ) N 3B, 2 10 S48 g7

cid sequences of Binglangjiang buffalo and other species

K, K 1234bp, Zwfh FSHR 2f 285~695 13 %
JEWR, AR FSHR AR EIX . R PN DR/ NER 43
AR X e -5 N FSHR 8 AL, 695
ANFIERAL, Horp N i 1~17 457 ZIE /R M B K
PEAES K, 55 18~366 i Z FL R4 A FSHR 11 ifd
AN, HopakrE, HER 367~630 v & 5L R FA A1



1066 RO R 5533 %
R4 HEHERIKY FSHR IhREFHUN
Tab. 4 Prediction of FSHR function in Binglangjiang buffalo
Iifie 4325 functional category HE= probability FEF A AR 5r2 gene ontology category HEZR probability
R F A 94 i biosynthesis of cofactors 0.030 %12 transporter 0.027
2B 4 JI% cell envelope 0.038 B T-I#1¥ ion channel 0.037
AL FE cellular processes 0.027 BH & FiE 3L cation channel 0.010
i [E] AR X central intermediary metabolism 0.041 FH 145 25 T-JB 18 voltage gated ion channel 0.006
fit 5 Q18] energy metabolism 0.068 NN stress response 0.009
N Wit At fatty acid metabolism 0.016 %% )% . immune response 0.016
NEE R4 FHWEIE purines and pyrimidines 0.070 H K EF growth factor 0.078
HZ M54 transport and binding =0.827 #3145 transcription regulation 0.103
{55 %3 signal transducer 0.110 #3 transcription 0.221
45 H structural protein =0.172

EEIEIX, 7 NS o S8, HsiK
N FHRER GG 65 TR IER ML E A
IR X7, ARG el T A2 MBVI K 4 FSHR
FEH ) CDS X, %FEH CDS X K24 2 088 bp,
it 695 IR, /TN 77.8 kue, FKYFFE]
J5 F 8 78 FSHR 25 P 51— 30 AE 89.4% LU
e, AR AR SESE A L FEAS L SR A R
A —EERE, AR 98%. 98.1%. 98.2%
198.0%, #/nHEMBYTKAE: FSHR M D)RES Hifth
AR R ARl T FSHR S5 M T 9 E N £
GRS R BB KA S8 B4 R
Ao FERER 25, HEINE, HEmEeRE
TG, FUARG R BGE YR FSHR A 924 6
R, BRI K FSHR FEH AT 10 5H
M FL S WK — 2, b 1234 bp, g
CDS f#) 59.09%, %i#i% FSHR % 285~695 {v & Jit
B2, ELAEMRIT /K 4= FSHR Y 7 4> 85 5 45 #
7tmA_FSH-R {&5FZ5 300 55 10 40 W+ Fr i
KEEDIRE NGO SN T2 10 4b BTG i (1)
ZIKBE b, XFEWKA FSHR R A 51 10 7]
REXT bt = ) e L D BE R A . A SR
A B YT 7K 2F B 58 F0 S8 Ll 2Ny e B9 31 T
FSHR K CDS J¥31, B HAE bP HL4H ZUR 5200
HAURIE L, ERIZERTELS . BKA e
AR R AR DIRE

ST BERRTT/KA: FSHR 54 7TtmA_
FSH-R 4543, 145380 G B (BB Z AR S %
BTG, BA R AR Z R S5 RHE
PEEE IR Z IR0 7 RSz R, HAE1AE &
A MR ¥ (leucine rich repeat, LRR) A9 4f ffy
A N-AKig, BT E RS G. PEAME

i 5 AR Y GPCRs AHELAE ISk & 4% A= 4~ 1)
fig, Ho LRREGWIRFEES 5MEMB KX 2
[ AHEAER, FSHR JRAMNX &A 20 10 524
5 19 E & 87 (LRR), LRR5~LRRI10 Z[f]H
FSH ¢ 525 G 1 i 7, AS B 5 T 21 7K 45
FSHR &4 LRR5 F1 LRRS FyE & 87, [HtiE
W5 FSH 254 1 55 7T B8 7 LRRS 5% LRRS,
TIREERIAHT R . FSHR 2K E 2 o SEER
ToHI A gl TR A, 430l 41.73% F38.71%.
R 2 M 25 AR KRR L oee Hooipe, Hop
o BEE R BB AR B RRE AR A, TSR
4 1 D0 g S 3 4738 7 0 LAt 2 1 o S A T
WAL, PREEARAIIAE. G & HRREZ AR ik
T T ABUKYE R B S I o BRE B R AE PR S
¥, AN RN IR . A T £
K4 FSHR &4 7 NSRS, 56 G A2
RFGEIRHE, J& G SR PREAZ AR ZIE R R 51 2
— o XF7K4- FSHR MIREN7 A5 #E 4T U % B FSHR
EATEA 5 RURRIEEA S, s X N i
FETE 3 AMRSEROBESE LA . 2 251k, FSHR
HREEA T T RERE IR R 2 &, SOl IR
UESEAZ R EE ML AN J& FSHR 5 FSH 454 7
WA, (RS & A TS FE S A O, B
PRI B 2R B B B ok
BRI Z5F R D) R B AT B OCEEMEH,
BERR L S AR 5 % = . 20 R D 45 2 B A
S, XK 4= FSHR Tl & BUZ 8 & A 7 4 1%
B TOBERR AL A, 4 R T o Bk L
i, 24 cAMP 5 cGMP i 2 1 5 it s iR
A A o I B A e T 2 il SR M 1
L, LI ARSI E A A, dE A
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JATE, 4. MR K4 FSHR JE R 4388 %8 M HIhsew) 404 1067

riE sl WEE H I LA S S S ST
R — M 21, XA AR RR AL A T
Wi A I B AN A . AL S 1R S AT T A K
A TN, FSHR DHRETIN 45 RF W EEFe iz
HESE 7 R RER AT RETERROR . LAh, FSHR
N ST 17 DEIERA ARSI, EME R
FOT RN e T AR o 55 IR
ST IR B 1 T A3 B PR AR AR R IR (IR
5~30 MREEEMR), e T E AR IEER (2
fi), PRtk, 0 FSHR A RER 70 & U5
TEAG IR 515 F 2R M B SR Tk
FSHR (4 BEAL K PE RS FRRAE , HEN K 4= FSHR
TEA AR 13l i S5 R FSH 254, 0 G &
FHBIBCRL 32 A S 1015 2 A, (2R cAMP
B ek Ca® N, B R AL SR A
T, RS AR, MK R
ERGLTNON DY a=ES)iE 8
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