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784
288
500bp
188 250bp
M A
1 RNA 1% 2 RTPCR
Fig-1 1 % formal dehyde agar ose gel Fig. 2 Hectrophoresis analysis of
electrophoresisanalysis of total RNA RT-PCR amplified products
M: DL 2000 (DL 2000 Marker) M: DL 2000 (DL 2000 Marker)
A: RNA (Totd RNA) A:d @ subunit product)
B: FSHPB (FSHB subunit product)
C: LHB (L HB subunit product)
Promega Reverse Transcription TGA 2: 5 CAC GGC AAA CTA TTA GG TTT
Sysem PCR GTG3
, Ffu DNA , TFB 1: 5CAA GTGCCCAGGATGAAG3
puUC18 T 2: 5CTCCACTGC TCT TTA TTC3
1.2 TLB 1: 5 GGA TGGAGA TGC TCC AGG GAC
1.2.1 RNA 200 mg TG3
) ; ) TLB 2: 5 GGG GCA TCC TTA GAG GAA CGG G
TRIzol Reagent RNA 3
RNA DEPC , 1.2.3 RT-PCR RNA )
1% Oligo dT : Promega
RNA - 70 cDNA
1.2.2 PCR (Fiddes et 42 60min, 95 5min, 5 5min
al., 1979; Tdmadge et al., 1984; Watkins et , TGAL
al., 1987) (Erwin et al., 1983; Maurer et TGA2, TFB1 TFB2, TLB1  TLB2
al., 1985; Esh et al., 1986) (Bello et PCR 501, 1.5
al., 1989; Mountford et al., 1989; dAngeo- mmol/L MgCl,, 200M mol/L dNTP,
Bermard et al. , 1990) (Hira et al., 1989; 0.3umol/L 5 U Ffu PCR
Ezashi et al., 1990; Li et al., 2000) - 94 3 min: 94 40 s, 50
(Chin et al. , 1983; Burndde et al. , 1988; Maur- 40's, 72 50 s, 30 ) 5
er et al., 1987) (Chin et al., 1981;: Ku min RT-PCR 1.6 %
mar et al. , 1994; Kumar et al. , 1995) PCR Gene Amp PCR
a FSHP L HB D~ oysem 9700 (PE )
NA , 1.2.4 PCR PCR
, : , 31
TGA1l: 5AGGACGAAGAGC CAT GGA TTA Sma puCls 22

CTA 3

(IM109)
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, 50u o/ ml 200 mg/ 3 DNA ( 3,
mL IPTG 20 mg/mL X-Gd LB , a FSHf LHB
) , PCR 387bp ( 3A) 414bp ( 3B)
440bp ( 30C), WD-
DNA , ABI 377 NASSs , a
120 , 24
1.2.5 WDNASs GENDOC 96 )
, DNA GenBank a , 10
FSH LH (Cys) 2 FSHPB
129 ,
19 , 12
2
(Cys 2
2.1 RNA L HB 429 bp,
RNA A260/A280 2.0, 21 121 ,
18S 28S 12 (Cys) 1
RNA (1, ORF CGenBank (
RNA , . AF408393, AF540937, AF540935)
( 1,
2.2 RT-PCR PCR ,
(TGA1 TGA2, TRB1 a FSHf LHB
TFB2 TLB1 TLB2) RT-PCR , (64.7% 96.6%) ,
of FSHP LHPB DNA FSH LH
) 1.6% , (86 % 96.6 %)
( 2, PCR :
390 bp @ ) 420 bp (FSHP ) 3
440 bp (L HB ) PCR - -
puUCi8 ) JM109 , FSH
: : : LH :
PCR )
FSH LH ,
2.3 (Li et
puUC18 , al. , 1998) ,
1 FSH LH ( %)
Table 1 Comparison of homology of Panthera tigris altaica subunito , FSHB and
L HB with other reported mammalsat the nt level and the aa level ( %)
Gene Leve for comparison Human Bovine Sheep Fg Rat Mouse
[of (nt) 72.6 85.1 84.0 91.7 74.3 75.4
(ad) 68. 3 90.9 92.5 96. 6 86.7 90.9
FSHPB (nt) 86.9 88. 2 88.4 90.5 83.3 83.0
(ad) 86.1 89. 2 88.4 91.5 77.6 83.8
LHB (nt) 81.6 85.6 85.2 88.9 81.6 80.7
(ad) 64.7 78.8 78.8 86. 6 80.9 80.9
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A 1 AGGACGAAGAGCCATGGATTACTACAGAAAATATGCAGCTGTCATTCTGGCCATACTCTCTGTGTTTCTGCATATTCTCCATTCTTTT 87
-21 M D Y Y R K Y A AV [ L AT LSVFTLHTITLHSTF 1
88 CCTGATGGAGAGTTTACAATGCAGGGGTGCCCAGAATGCAAGCTAAAGGAAAACAAATACTTCTCCAAGTTGGGTGCCCCAGTTTATCAA 177
2 PDGETFTMQGCPETCKLTZ KENIKYTFSKLGAPVYNQ 31
178 TGCATGGGCTGCTGCTTCTCCAGAGCATACCCCACTCCAGCAAGGTCCAAGAAGACAATGTTGGTCCCAAAGAACATCACCTCAGAAGCC 267
32 CMGCCFSRAYPTPARSK KT KTMLVPKNTITSEA 61

268 ACATGCTGTGTGGCCAAAGCCTTTACCAAGGCCACGGTAATGGGAAATGCCAAAGTGGAGAATCACACAGAGTGCCACTGCAGTACTTGT 357
62 T CCVAKAFTEKATVMGNAKVERNHITIECHTCSTEC 91

358 TATTATCACAAATCCTAATAGTTTGCCGTG 387

92 Y Y H K S = 96

B 1 CAAGTGCCCAGGATGAAGTCAGTCCAGTTTTGCTTCCTTTTCTGTTGCTGGAGAGTAATCTGCTGCAAGAGCTGTGAGCTGACAAACATC 90
-19 M K S VQFCFLFCCWRVICCEKSTCETLTRNI 7

91 ACCATCACAGTGGAAAAAGAGGAATGTCGCTTCTGCATGAGCATCAATGCCACTTGETGTGCAGGCTACTGCTATACCCGGGATCTAGTG 180
8 l 1 TVEKEECRFCMSTI[NATWCAGYCYTRDLV 37
181 TACAAGGACCCAGCCAGGCCCAACAACCAGAAAACATGTACCTTCAAAGAGCTGGTGTACGAGACAGTGAAAGTGCCCGGCTGTGCTCAC 270

38 Y KDPARPNNQEKTCTFIKELVYETVKVPGCAH 67
271 CAGGCAGATTCCCTGTATACATATCCAGTAGCCACTGAATGTCACTGTGGCAAGTGTGATAGTGACAGTACTGACTGCACCGTACAAGGC 360
68 Q ADSLYTYPVATET CHT CGE KT CDSDSTDTCTVAQG 97
361 CTGGGGCCCAGCTACTGCTCCTTCAGTGAAATGAAAGAATAAAGAGCAGTGGAG 414
9% L G P SYCSFSEMZKE =* 110

C 1  GGATGGAGATGCTCCAGGGACTGCTGCTGCTGTGGCTGCTGCTGAATGTGGGTGGEGTGTGGACCTCCAGGGGGCCACTGCGECCGCTG 89
-2l M E ML QG L LLLWLLLNVGGVWTSRGPLERPL 8
90 T6CCGGCCCATCAACGCCACCCTGGCTGCTGAGAACGAGGCCTGCCCCGTCTGTGTCACCTTCACCACCACCATCTGTGCCGGCTACTGC 179
9 CRPINATNLAAENEACPVCVTFTTTICAGYSC 38
180 CCCAGCATGATGCGAGTGCTGCCAGCGGCCCTGCCCCCTGTGOCCCAGCCCGTGTGCACCTACCGTGAGCTGCGCTTTGCCTCCGTCCGE 269

39 P S MMRVLPAALPPVPQPVCTYRELZRTFASVR 68

270 CTCCCCGGATGCCCGCCGGGTGTGGACCCCGTGGTCTCTTTCCCCGTGGCCCTCAGCTGTCGCTGCGGGCCCTGCCGCCTCAGCAGCTCT 359

69 L PGCPPGVDPVVSFPVALSCRCGPCRTLSSS 98

360 GACTGTGGGGGTCCCAGGGCCCAACCCTTGGCCTGTGACCGCCCCCCACTCCCGGGCCTCCCGTTCCTCTAAGGATGCCCC 440

9 D CGGPRAQPLACDRPPLPGLPTFTL =* 121
3 o FSHB LHB cDNA

Fig-3 cDNA sequence and deduced amino acid ssquence of 0 andB subuint of
FSHand L Hfrom Panthera Tigris altaica

A.d @ subunit) B. FSHP (FSHPB subunit) C. LHPB (LHB subunit) (The primer s
guences are underlined) (The sgnd peptides are double underlined) N- (The N-glyoco-
sylation stes are boxed by open rectangles) (The agterisks represent stop codens)

(64.7% 96.6 %) ,

(Cy9 N- :
( 4, , Cys ,
Asn )
(Gharib et al. , 1990) '
FSH LH ,
(Brown et al. , 1996; Howard et al. , 1997)
) ) FSH LH
FSH LH , C 4,
[ Phillips et al. , 1982] 39 , Vv,
, ( 4A); FSHB 20, 24, 68 96
M,A,Q,Q,

, , , I, H, R( 4B); LHB -1, 27 119
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A
Tiger
Pig
Bovine DYYRKYAAVILHTILSH
Sheep DYYRKYAAATLATLS)RE L ILHSE‘PDGEFTMQGCPELI‘\LKENKYFSK
Human W
Rat
Mouse
51 + ‘e v o« x . 96
Tiger PTPARSKKTMLVPKNITSEATCCVAKAFTKATVMGNAKVENHTECHCSTCYYHKS
Pig PTPARSKKTMLVPKNITSEATCCVAKAFTRKATVMGNAIRVENHTECHCSTCYYHKS
Bovine PTPARSKKTMLVPKNITSEATCCVAKAFTKATVMGNERVENHTECHCSTCYYHKS)
Sheep E'TPARSKKTMLVPKNITSEATCCVAKAFTKAT’\.»’MGN ENHTECHCSTCYYHKS|
Human prefRskRTMLVEKNET SERTCovAR rvMcBYKVENHTRICHCS TCYYHKS
Rat PTPARSKKTMLVPKNITSEATCCVAK E‘TKATVMGN.& JENHTIRCHCSTCYYHKS
Mouse PTPARSKKTMLVPKNITSEATCCVAKAFTKATVMGNAIRVENHTECHCSTCYYHKS)
B
Tiger
Pig
Bovine F CIS INWTHCAGY CYTRDLVYRDPAR PNQKTCT
Sheep : 1 CEF cils TNy TWCAGYCYTRDLVYKDPAR PN oxBcT
Human
Rat
Mouse
52 110
Tiger
Pig
Bovine FKELVYETVKVPGCAHBADSLYTY PVATECHCEKCDSD::\TDCT
Sheep DSLYTYPVATECHCGKCDIDSTDCT
Human FKELVYETV pGCAHDSLYTYPVATECHCGKCDSDSTDCT
Rat
Mouse
C
Tiger
Pig I i S 2 CPV(]
Bovine I GVWRISRG A AEL VO ] /L Lpgpo
Sheep i 7 HICAGYCHS P PgiPQ)
Human i . MMEVL LPEMEQ)
Rat a 7 Vi . S SM PA\.ALPPVPQ
Mouse {L.Q i SRRl TENS RGPLR PLCR PN A Ch SMPR VL PAALPPVEQ)
. . e . 121
Tiger o
Pig SFPVALSCJCGPCRLS S SDCGGPRAQPLACDR PRLPGLIF L)
Bovine BveTvlE LRFASVRLPGCPPGVDPRIVSF PVALS CEHC
Sheep VCTYE LRFASVRLPGCPPGVD P
Human REFs@RLPGCPRGVDRY
Rat
Mouse
4 a FSHB L HB
Fig. 4 Alignment ofa andB subunit putative aa of FSHand L H of
Panthera tigris altaica with those of other species
A.Q € subunit) B. FSHPB (FSHB subunit) C. LHP (LHB subunit) *“ tiger” (“ tiger” represents Panthera
tigrisaltaica) “ ™" (Dotsindicate cyseine resdues) “ " N- (The arrowsindicate potentia N-

linked glycosylation stes)
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(Abstract)

CLONING AND ANALYSISOF THE HOMOLOGY OF THE
FOLLICLESTIMULATING HORMONE AND L UTEINIZING HORMONE
GENES IN SIBERICAN TIGER ( PANTHERA TIGRIS AL TAICA)

L IAO MingJuan  ZHU MuYuan =~ YE Dan

ZHAN G Zhi-He ZHANGAmMJu SHEN Fu-Jun

( College of Life Sciences, Zhdiiang University, Hangzhou 310012, China)
( Chengdu Research Base of Giant Panda Breeding, Chengdu 610081, China)

The pituitary gonadotropin follicle-stimulating hormone (FSH) and luteinizing hormone (L H) play impor-
tant rolesin regulating gonad f unction and are essentia for normal reproductive functionin mammals. In thispa
per , by comparing the FSH/ L H commond , FSHP and L HB cDNA sequences reported from humans, cattle,
sheep , pigs, ratsand mice, three pairsof primers were desgned and syntheszed according to the conserved re-
gion. Usng these primers, the genes encodingd , FSHB and L HB in Panthera tigris altaica were amplified by
reverse transcript polymerase chain reaction (RT-PCR) from pituitary totd RNA and were cloned, sequenced
and submitted to GenBank , with accessons Nos. A F408393, AF540937 and A F540935 regpectively. It wasre
veded that the open reading region (ORF) of subunitd from Panthera tigris altaica was 369 bp encoding apre-
cursor containing a 24 amino acid sgna peptide and a 96 amino acid mature peptide. Smilarly , the ORF of FSH
B was 390 bp encoding a 19 amino acid Sgna peptide and 110 amino acid mature protein. The ORF of the L HB
subunit was 429 bp encoding a 141 amino acid protein which had an additiona Leu resdue in the 21 amino acid
sgna peptide sequence compared to other species. The mature protein of the L HB subunit contained 121 amino
acidsjugt like those of other gpecies. The predicted primary structure of the three subunits were smilar to those
of other mammal s with conserved cysteines (10 for thed subunit and 12 for the3 subunit) and putative N-glyco-
sylation dtes (2 for thed and FSHB subunits, 1 for the L HB subunit) . When nucleotide sequences and deduced
amino acids were compared with homologous sequences from available mammals including humans, cattle,
sheep , pigs, ratsand mice, they diglayed afairly high (64.7% 96.6 %) degree of conservation. Among all
ecies compared , pigsexhibited the highest degree of amino acid Smilarity of 96. 6 %, 91. 5 % and 86. 6 % with
Panthera tigris altaica. Sequence alignment indicative of some distinct amino acid diversty , which could be re-
lated to the ecies ecific characteristics of gonadotropins, was < found in the Panthera tigris altaica s
guence, such as postion 39 of thed subunit , 20, 24, 68 and 96 of the FSHB subunit and 27 and 119 of the L H
B subunit. Our results not only provide an insight into the characteristicsof FSH and L H in Panthera tigris al-
taica that can make a practica contribution to its conservation, but d< lay the foundation for further research
towards producing recombinant FSH and L H which could increase the eficiency of artificial breeding technolo-
ay.

Key words Panthera tigris altaica, Cloning, Asssted reproduction, FSH and L H
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