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Full-length cDNA sequence cloning and analysis of
Ghrelin in Cervus nippon
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Abstract In order to obtain the full-length cDNA of Ghrelin in Cervus nippon ,RT-PCR and RACE methods were used by
using total RNA of abomasus tissue in C. nippon as template. The results of sequence analysis revealed a 539 bp length
cDNA containing 46 bp 5’-untranslated region (5’ UTR), 128 bp 3’-untranslated region (3’ UTR) and 351 bp open
reading frame (ORF) encoding 116 amino acids. The cDNA sequence alignments of C. nippon Ghrelin gene with human
and other animals showed that the cDNA sequence homology of C. nippon Ghrelin was 90.4% — 99. 1% to reindeer,
goat,sheep and cattle,66. 9% — 76. 6% with rhesus monkey, human, pig and dog, only 36. 4% with chicken and

C. livia. These results indicated that the structure of Ghrelin displayed an obvious varietal specificity, suggesting that
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Ghrelin might play an important physiological function role in ruminants.
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1.3.1 313kt &b
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Table 1 List of 5" and 3" RACE primers

E AP 51975 &
Primer name Sequence Application
P1 5'-(dT),GCGTGCTCTGGCTGGACTTG-3'
P2 5'-GCGTGCTCTGGCTGGACTTG-3'
3'RACE fir =514
P3 5'-TACCGTCGTTCCACTAGTGATTT -3’
P4 5'-CCATTTGAGCATTTA-3'
P5 5'-AACGCCCCCTTTGACATTGG-3'
P6 5'-CTGCACCTTCCGCCTGACTTC-3'
5'RACE fi#& 519
P7 5'-CCGACGAAACCCTGGCTGATG-3'
P8 5-ATGGCTTCTTAGGTTCCTTTCTCTG-3'

1.3.3 3'RACE

VMg A6 JEE 4 RE B b Rz ZH 215 RNA Sy R
A P1 47 RT RV A B cDNA 85— 554, LUl
cDNA J#it, L P2 5 P3 Ry 5| ¥ i 17 PCR ¥ 3.
ELAR 1 5 20 53 0 2% A a7 s B T AT
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VI A JEE 2 7 R b e ZH 21 5 RNA SRR
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fefEiE i T4 RNA % 55 B ff 8k 9 cDNA #1736
1k LAt Ry B AR 2k 7 82 50 PCR. %I 2L PS5 5 P6.
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1.4 3'RACE #1 5'RACE =¥ EE. . FiX. LE
il E

¥ 3" #i1 5' RACE PCR 4 84 7= ¥ #it TaKaRa
PCR r= ¥ alifbid ) & vE 17 4l fk o8 44k 5 1 cDNA
HAEF) PMDI8-T # Ak, PO 16 2 16 £ TM109
JREZ IS UM, 28 LB e 38V M i 95 B 35 7 1 U5 kI
RV . 22 BREIE A D) EcoR 1A Hind (Y] %
E TE A R ORI 3% A W0 B AT R 5100
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Jie H, Uk A T 43 ) A5 B 29 300 F 440 bp B9 F Bt
(B . &NV EcoR T 1 Hind T4} 3
5 RACE 7= VE il V) % 5 o B V) % 5 1F 5 1) 4y
16 Ghrelin DNA JiTf7 3% K% 55 £ WA 7l 17 )7
F0 E
2.2 F84EFE Ghrelin ¢cDNA B £ 5 %1

it 3" F 5 RACE $ A, o 2l v B i A 46 g
Ghrelin ¢DNA #9 4 F 3 K & & 539 bp (GenBank
BT, KX938335), 4 % 46 bp AY 5" E 4 i X Fn
128 bp By 3'dE4 X .351 bp BY I ikt Bl HE (ORF)

FiiitiZ ORF g 116 4~ & LR ok L e 0f 5 & 1k %
5755 ATG #1 TGA(KE 2) .

bp M 3'RACE bp M 5'RACE
2 000 2 000
1 000

=

500 500

250 250

100 100

(b)

1 3’0 S'RACE 7= 491 if) 35 B W8 5% B BB 3K
Fig.1 Electrophoresis analysis of 3'RACE (a) and

5'RACE (b) product

CCT CTG CCC GGA ACC CCA GGT CCG TCT GCC TCC AGC CAG GGA AGCC ATG CCT 52
M_.P_ 2
GCC CCA TGG ACC GTC TGC AGC CTG CTG CTG CTC AGC GTG CTC TGG CTG GAC 103
AP W T NG S L L. L L __S_ ___ Voo Lo W L..D 19
TTG GCC ATG GCG GGC TCC AGC TTT CTG AGC CCT GAA CAT CAG AAA  CTG CAG 154
LA M _A[G S S F L S P E H 0 K L 0] 36
AGA AAG GAA CCT AAG AAG CCA TCA GGC AGA CTG AAG CCC CGG GCC  CTG GAA 205
[R K E P K K P S G R 1L K P R|] A L E 53
GGC CAG TTT GAC CCG GAG GTG GGA AGT CAG GCG GAA GGT GCA GAG GAC GAG 256
G Q F D P E A% G S Q A E G A E D E 70
CTG GAA ATC CGG TTC AAC GCC CCC TTT GAC ATT GGG ATC AAG CTG TCA GGG 307
L E I R F N A P F D I G I K I8 S G 87
GCT CAG TCC CTC CAG CAT GGC CAG ACG CTG GGG AAG TTT CTT CAG GAC ATC 358
A 0 S L O H G O T L G K F L O D 1 104
CTT TGG GAA GAA GCC GAC GAA ACC CTG GCT GAT GAG TGA CCA GCC CTG GGA 409
L W E E A D E T L A D E * 116
CCA ACC CCC GTC CGT TCT CCA CCC TCA GAA GCT CTC ACG TGG CTT CCA GGA 460
CAC TTC CGA GAC CAC ATG CAG CTC TGA GGG GTG CTA GCC TAG GAG GTG AAT 511
AAA TGC TCA AAT GGA AAA AAA AAA AAA A 539
5 5 ORISR 23 0 B T Rl 6 M5 AE o
Signal peptide is underlined; The activation peptide is boxed.
2 #57EFE Ghrelin DNA & F SIS ERF 5
Fig. 2 c¢DNA sequence and amino acid sequence of Ghrelin gene in Cervus ni p pon
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Fig. 3 Phylogenetic tree analysis of Cervus nip pon Ghrelin cDNA sequences with other species animal
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M--PAPWTVCSL-—-LLLS--VLWL--DLAMAGSSFLSPEHQKLQ-RKEPKKPSGRLKPR 50

M--PAPWTICSL---LLLS——VLWL--DLAMAGSSFLSPEHQKLQ-RKEPKKPSGRLKPR 50
M--PAPRTICSL-—-LLLS--MLWM--DLAMAGSSFLSPEHQKLQ-RKEPKKPSGRLKPR 50
M—-PAPWTICSL-—-LLLS——VLCM--DLAMAGSSFLSPEHQKLQ-RKEAKKPSGRLKPR 50
M--PAPRTIYSL-—-LLLS--LLWM--DLAMAGSSFLSPEHQKLQ-RKEPKKPSGRLKPR 50
M—-PSLGTMCSL——-LLFS—-VLWV--DLAMAGSSFLSPEHQKLQQRKESKKPPAKLQPR 51
M--PSPGTVCSL---LLLG--MLWL--DLAMAGSSFLSPEHQRAQQRKESKKPPAKLQPR 51
M--PSPGTVCSL-—-LLLG--MLWL--DLAMAGSSFLSPEHQRVQQRKESKKPPAKLQPR 51

M--PSTGTICSL-—-LLLS—-VLLMA-DLAMAGSSFLSPEHQRVQQRKESKKPPAKLQPR 52

M--FLRSALLGI---LLSS--SLWT--EPSLAGSSFLSPEYKKLQQQNDPKKPSAQL--H 49
M--FLRVILLGI-—-LLLS--ILGT--ETALAGSSFLSPTYKNIQQQKDTRKPTARL--H 49

(a) fi5 S KA BEEIK Signal and mature peptide

ALEGQFDPEVGSQAEGAEDELEIRFNAPFDI-GIKLSGAQSLQHGQTLGKFLQODILWEEADETLADE
ALEGQFDPEVGSQAEGAEDELEIRFNAPFDI-GIKLSGAQSLQHGQTLGKFLQDILWEEADETLADE
ALEGQFDPDVGSQEEGAEDELEIRFNAPFNI-GIKLSGAQSLQHGQTLGKFLQODILWEEAEETLADE
TLEGQFDPEVGSQAEGAEDELEIRFNAPFNI-GIKLAGAQSLQHGQTLGKFLQDILWEEAEETLANE
ALEGQFDPDVGSQEEGAEDELEIRFNAPFNI-GIKLSGA QSLQHGQTLGKFLQODILWEEAEETLADE
ALEGSLGPEDTSQVEEAEDELEIRFNAPFDV-GIKLSGPQYHQHGQALGKFLQEVLWEDTNEALADE
ALGGWLRPEDGDQAEGAEDELEIQFNAPFDV-GIKLSGVQYQQHSQALGKFLODILWEEAKEAPADK
ALAGWLRPEDGGQAEGAEDELEVRFNAPFDV-GIKLSGVQYQQHSQALGKFLQDILWEEAKEAPADK
ALEGWLGPEDSGEVEGTEDKLEIRFNAPCDV-GIKLSGAQSDQHGQPLGKFLODILWEEVTEAPADK
RRGTEGFWDPDEAEAEDDRNSIEIKFNVPFEIGVRITEEEYQEYRQVLEKMLGDTLGASAQATQMKN

RRGTESFWDTDETEGEDDNNSVDIKFNVPFEIGVKITEREYQEYGQALEKMLQDILAENAEETRTKS

* *

(b) C=A i fIk C—terminal peptide

“ o AR E SRR R R ST R AL B R IR AR AR

* indicates highly conserved residues of these ferritins;Single underline means mature peptide.

B 4 #5IERE Ghrelin 5 H 1 314 preproghrelin ) 5 & F 5 L &
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Amino acid sequence alignments of Cervus nippon and other animals preproghrelin in amino acid sequences
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Ivi) Y v % 100 %0
3 it i

Ghrelin A KEERML W EZIK 1la 19— N
TEPE T A L 3 B0 B 0 00 R R 8 = A H A
N BE AR/ NG K il VB O R
PRFNE Bl N R A Rk AR R RACE
FoR NHGIE FEAH S Z I L el rh s e K
539 bp B9 Ghrelin % K 4 £ cDNA J¥ %1, &
DNAstar 43 #7 # 4 MegAlign ClustelV ( Slow/
Accurate) #4177 81 [6] Y5 P Hb 88 A1 AR B 1 46 4 53 AT
K HMEAE BE Ghrelin ¢DNA 094 7 %] 5 Y FE 1Y 2=
GRARE, S BEMPMELELRKE, M
EGFE A N SRR O RR Y 2R O R A, 5 I R
GRRIIL,

KN 539 bp ) Ghrelin ¢cDNA JF %1 # £ &
351 bp BY IR P IAE CORE) , #fE S H K N 116 4
FAEL TR B AR H B AF S R IR L R i 43
I 23 e FER .27 DA LR 66 A IR A
B . R AE R 0 A IR S 3h W K AR HEAT
B AR WIRTE 116 A 2 FE R P A7 78 28 5 B {7
)N (L 4) o 3 3 DNAstar 3 # 544 6 =
55 H A By Wy %) T R EE AT AR B S5 B 45 R e IR A
AEJE Ghrelin 5 91 B2 A9 AH LS f . 540 1L = 48
F AL B

HEAEJEE Ghrelin {5 5 ik 5 9 /9 15 5 IKAH e AX
AIANAERAE WS HEFERAYMILA
3~5 A, I HAEMEAERE Ghrelin B {55 IR 4
[FIRE R B LL” 250 i PR <7 X, B8] Ghrelin 25 1 43
AR L Ah 2 GE MR s a7 S Uk B M AR
Ghrelin 5% K7 90 HAT 5 B2 ORSy M. 000 4 4 46
JiE Ghrelin BRI B 27 A28 5 R ik & 2H 1 H T
P B R ) “GSSF 45 1, LS5 I RS 3 i
SR (Ser3) Xf T H G M IE® &% A &F Z4F
AT H S 2 4826 A R R R B4 i 2
Jk—H#EB = Glnl14™' By ok Al WL, M 4E BE Ghrelin
1) cDNA J3 51 Fl 2 HE 1R 34 5 4= 3 4 2 sh W) i 42
AT - I HL5 DI 84 B ARG X B Ghrelin 75 ) Ff
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