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Isolation and sequence somatostatin cDNA of Megalobrama pellegrini

YU Ju-hua'?, XIA De-quan', YANG Hong', HE Yan-hui', CHEN Yong-jun', WU Ting-ting'
(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences , Wuxi 214081, China;
2. College of Fisheries , Nanjing Agriculture University , Wuxi 214081, China)

Abstract: Somatostatin is one of important hormones in fish growth regulation, which was characterized as a
physiological inhibitor of GH secretion in pituitary . In this study, a two-phase rapid amplification of cDNA ends
(RACE)-PCR was used for the isolation of the full length cDNA of ;.)ropresomatostatjn I from brain of blunt
bream Megalobrama pellegrini . The structure and phylogenesis of this gene were also analyzed. A fragment about
700bp was amplified in 3° RACE-PCR, and sequenced. Based upon this sequence a second gene-specific primer
for 5° RACE-PCR was designed which yielded an about 500bp fragment. Sequence analysis revealed a 735bp
cDNA containing the 100nt 5’ -untranslated region, 290bp 3’ -untranslated regions and 345bp open reading frame
which encode a preprosomatostatin of 114 amino acid. The deduced 114-amino acid PPSS contains a number of

oW AW :2003-04-15

RRWMA P EAKN R LR EI(2001-3-7)

RN AFE66- ), L, EHERMA  BEIBW, SRRV KEEERLE, TENFORRETFHHER

ARER 2880 -), &, EHETA 8 MLAERN, TEAFECEBSEWHEARPIF . Tel:0510 - 5554552, E-mail : wutt
@firc.ac.cn



534 K = % R 27 %

putative processing sites, potentially yielding a 26-amino acid peptide that could be processed further to a 14-
amino acid peptide identical in structure to mammalian SS-14. Sequence analysis revealed the identity rate of
cDNA of propresomatostatin I of blunt bream and goldfish is 90% . Alignment score between deduced amino acid
sequences of propresomatostatin I from M. pellegrini and goldfish , rainbow trout, catfish, anglerfish, frog,
cow, rat, chicken, monkey, human being is 95% ,78% ,74% ,50% ,70% ,67% ,65% ,75% , 68% , and 68 %
respectively . These results indicate the somatostatin gene is conservative in the progress of evolution, meanwhile,
it is also the cause of the variation of dwelling environment of fish that induces the great gene differences.

Key words: Megalobrama pellegrini ; rapid amplification of cDNA ends(RACE) ; somatostatin; isolation

AKMERERMNMIAIY TER T EBIANMHARKESTWVHEZK, AERAREH, &5 4
K1 ZE cDNA 4 3 F#l'), 4+ 314 SRIF-14, [ Pro?] SRIF-14,SRIF-28, ¥ SRIF-14 [ Pro’] SRIF-14 B4
HIEE GH A R BEERD, BHESEYHEARBAEN SRIF-14 ZEMEL, BEBAKEER
BEEM AmRESDNARK, ALGIREZTERKFHEARS — KA RAM, 83, B ALY
M EEEHNEREE  REREFH¥ROIVMRERZ —. RXEREREHERIUBRSFRETHN
B2, AHREH RACERESE MR T A LEEKME PSSI 2K cDNA, I — R (CEH K
SEMRALGAKIBFZEEEMEIAREETEM, FETHALGOERBERS.

1 BRI ik

1.1 #¥

SEHHh ALGMAFRNLRY . HENTLM,

X M :#4R RNA f Promega B Trizol Reagent, 3’ RACE ff Takara il &, fi?giﬁﬁ RnaseH . TdT §§
9 H Takara, Taq B§ 4 B Promega.

ikt s oA REBECHAEKIME PSSI cDNA RFEFEANE R TN TSI P1 5° - CTG ATC
TAG ATG CGC ACT GGC GCT C-3";P2 5" - ACA CGA CGT GAA AGT TTT CC-3";P3 5’ - CTG ATC
TAG ACC AGA AGA AGT TCT TGC ATC C-3";P4 5’ - CAT CCG GCT TTG CGC TC-3’, X35
BRI A XA 1, 514968 Takara 2 8 & Mo

A F: H 6 PCR DNA % LB FRMAMBHA R ~ P1(22bp o 37bp) >
ERBAERARNF, ~ P2(323bp to 343bp)
«~P3(304bp to 325bp)
1.2 HE ~P4(292bp to 309bp)
T % RNA #3885 F ERARE, A M1 REFAIIWE PSSUENEXG R

Fig.1 Relative positions of different

Trizol Reagent Hi42 & RNA, JH7E 4 Bt i i 58 ik el 3k
RALZ Be e B /R 28s A1 18s KE M RNA 5E 8.

3’RACE: RERXN EMBRIERESTT . A 5vg & RNA Bl dT - Ap[dT - AP,5’ - CTGATCTAGAGG
TACCGGATCC(T) s -3’ 14514, F§ AMV R #EME AR #4T RT )AL, A5 A RT W 2% , AP[ AP, S5’
- CTGATCTAGAGGTACCGGATCC - 3’ 11 P1 35| ¥ #£47 PCR, PCR 5 50uL, H# & SuL 10 x &
28 pP VR, 2umol - L~ S 4L 8 , 200pmol - L™ 'dNTP, 5|41 % 0.4pmol-L"',2.5U Taq B, KM %& M 94T
3min, #R)5 28 &3 94T 1min,58 Clmin,72C Imin, &5 72C 10min,4 CHRFE, T B 1.2% K388
B e B Pk 43 B, T, WP o

5’RACE: FE: R S % C#k (3,418 36, F Sug & RNA, L P2 35149, #4T RT R, RiEM
RnaseH, 4% mRNA, Fi& 7| & i cDNA, ZBREK K INTP, 5191% ; HH TdT BS7E cDNA3’ ii#im poly
(A), AR & BN T poly(A)RBH) cDNA, LIS AR, B P3 & dT - AP(J5] 3’ RACE) A 3|¥, #1717
PCR, [ b & & 4 AL [F] 3’ RACE, PCR ¥ A 1.2 % B B R 0 068 Je e 3k 40 B, o0 Wi, T X oft [ e 8 MRAR , R

RACE primers in the sequence of PSSI
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P4 J AP i#4T PCR, R A R A M F L ,PCR A 1.2% KB IR EE RS s 3k 7 58, [EIiC, W F
A7) 44 : FH Dnastar 5.02 iR, Dnaman 5.2 7+ #7H3k i ss mRNA 5, IR BN E XTI S5 H
TRENEG RS,

2 H#R
2.1 3’RACE
RiEsa A EALEERKME mRNA3 R T ;
FF3l,i%it 5% P1,MR1E 3 RACE B EHR B, & RE M I M 2 M3
¥ 700bp £ &5 W Fr 7 254 WIE 2, PCR W% Ll F 5 B2 RT-PCR&R
FAPLIF,ERIKE 59 REMFH, 5HAM Fig.2 Results of RT - PCR
S HEKME mRNA ELE, #9385 + 52bp ff M. Lambda DNA/ HindIll + Eco .RI 5+ F#R#E: 1.3 % RT - PCR;2.
B 3 KA E B, 5’ %% RT - PCR{P3 1 polyT - AP }3|43); 3. 5" % PCR(P4 1 AP
k34m)
22 S’RACE Lane M. Lambda DNA/ HindIll + Eco.RI markers; Lane 1.RT - PCR

product of 3' RACE; Lane 2. RT - PCR product of 5’ RACE with
R4 5’ RACE #:/E i 72, B J5 7518 500bp Z- 45 primes P3 and polyT - AP; Lane 3. RT - PCR product of 5’ RACE
A% 5 & L 2, PCR DNA 3% F ¥ JFER LA P4 3| With primers P4 and AP
YWWF, &R KB 375 bp BE B, 2T 54047, K3 R H k85 - 100bp B 278bp,

2.3 FIIBHES S

¥ 5 RACE.3’RACEME R . S EAH PCREMFES I YR 20~30bp A —EHEH, FH
Dnastar (5.2)3E 5, 3’ Br418 B3k 85 4 < 11 PSSI ¢cDNA 5% (GenBank accession number: AY247267 , i
3)o

- 100 acagaaggapcaaagtgaagaggcaacttacagttagagc
-40agtgctgcccgacgcatctctctetccttttacttttccaccaaatcaatactttcaaag

IATGCTCTCCACGCGTATCCAGTGCGCACTGGCGCTCTTGTCCCTCGCGCTCGCCGTCAGC
IM LS T R T Q € A L A L L S L A LA V S8
61AGCGTCTCAGCAGCACCGTCAGACGCCAAACTCCGCCAACTTCTGCAGAGATCTCTCCTC
21S V.8 A A P 8§ D A K L R Q L L Q R S8 L LU
121AACCCGGCTGGAAAACAGGAACTCGCAAGATACACACTTACAGATTTGCTCTCAGACCTC
44N P A G K Q E L A RYT L T DL L S D L
181GTGCAAGCAGAAAACGAAGTGCTGGAGCCCGAGGATCTGTCTCGCGCTGTGGAGAAAGAT
61 VQ A E N E Vv L E P E DL S R AV E K D

241GAAGTTCGTTTGGAGCTCGAGCGCGCCGCCGGTCCCATGCTGGCACCTCGCGAGCGCAAA
8 E V R L E L E RA A G P M LA P R E
301GCCGGATGCAAGAACTTCTTCTGGAAAACTTTCACATCGTGTTAAtttctcatcgcaaag
101 A_ G € K N F F W K T F T S C *
J6lcgtttccttttgacttattctttttttactccttcatatttctttttttccecgtctitca
42laatatgcttcatcctatcaaaactgtatatagaaaataaaagcggttatatitgtcgttt
48laaaaacgatgatagctctcactgactatgtttttcaaggctattgatgtgtcatcggaaa
541lgaatgttttacgaatgtgtgcaaatctgcttttaattgtactttagcagatttcactatt
601tttaattgtttgtttgAATAAAatctatgtttcag

M3 HAk 85 PSSI cDNA FiHE i W B XM F 5
Fig.3 The cDNA and deduced amino acid sequences of the M. pellegrini preprosomatostatin I

HKPNEFHRKRS -3 - FHEX, FAIETRFS,  TEAEKERFF BEEFRESK, THEBI HEKNK C- 14,
FREAMYILLE, » RRLIETF 38 Poly(A) 5 B (AATAAA) FIA S #7

The DNA sequences of the 5’ - and 3' - untranslated region are shown as lowercase letters, while coding regions are shown as upper case letters.
The putative signal peptide sequences are shown as bold upper case letters. Potential monobasic and dibasic enzymatic cleavage recognition sites are
indicated in boxes. The amino acid sequences for somatostatin ~ 14 ( SRIF - 14 ) are underlined at the C - terminus of precursor. The
polyadenylation signals(AATAAA) in the 3’ - untranslated regions are shown as upper case letters
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B34 Hr 48 7 , B 3k i 4 K 30 % PSSI cDNA 2,35 100bp 5° 3F BHi% X ,345bp B EHE LA K & B0 Poly(A)f& 5
AATAAA 9 290bp 3" IEBIBX [ R Poly(A) ], BkBiAEKMEBER EERD 114 EER, + 1 Bl + 24
FEMIEESKS R —BBKEEERE NSRE —HEEMANEE(+5), ikt E — A
A GIE+ 8 A—IER MUETE S 26 M EERN AP TEERME,E+99 7 + 100 HHE
B—HER MUETE5EASHUN C- W EERNERNE,

X Bl 3k 55 PSSI cDNA J5 51 54 1 PSSI cDNA JFFIAH LL 3%, RIE M E L 90%  HFEBEREBRES’
EHEX(ER)

f#1F Dnaman(version 5.2)17) 3t i 3k 85 PSST B EBF 5 54 A1) a4 sxemlicl gt
geli2) g (0] o] galis) gy A 161 2%+ F g 497 i) PSST A LL 8¢, R 1 4 B K 95% .78% .74% .50%

"70% 67% .65% 75% 68% .68% , X AR MR R RHE KD ELRERB VST BPHYRT,

F R T aREERELEAMGIENERTZERRMEKR(E 4), B S B4 Danman 5.2 RN -
HnRE R AU ENREREE, B ERbFE~R T Ak 85 4 KiWE PSSI 5% Ff3h ¥ PSSI
PR B

Brl Hisk#; —MLS-TRIQCALA-LLSLALAVSSVSAAPSDAK-LRGLLQRSLLNPAGKQELARYTLTDLLS-D 59
GF, & —MLS-TRIQCALA-LLSLALAVGSVSAAPTDAK-LRQLLGRSLLNPAGKQELARYTLADLLS-E 59
TRI iy - —MLS-TRVQCALA-LLSLALA | SSVSAAPSDAKLLRQLLQRSLMAPAGKQELARNTLVELLS-E 60
CFi 2t —MPS-TRIQCALA-LLAVALSVCSYSGAPSDAK-LRQFLQRS I LAPSVKQELTRYTLAELLA-E 59
AF) B MKMVSSSRURCLLVLLLSLTAS | SCSFAGQRDSK—LRLLLHRYPLQ-GSKQDMTRSALAELLLSD 63
FRI % —MQS~CRVQCALT-LLSLALAINS { SAAPTOPR-LRQFLQKSLAS—AGKQELAKYFLAELLS-E 58
4 ——MLS~CRLQCALA-ALS | VLALGGVTGAPSDPR-LRQFLQKSLAAAAGKGELAKYFLAELLS-E 59
—MLS-CRLOCALA-ALC | VLALGGYTGAPSDPR-LROFLOKSLAAATGKQELAKYFLAELLS-E 59
)} —MLS-CRLQCALA-LLS | ALAVGTVSAAPSDPR-LRQFLQKSLAAAAGKQELAKYFLAELLS-E 59
b —-MLS—ORLQCALA—ALSIVLALGCVTGAPSDPR—LR(SFLQKSLAMAGKOELAKYFLAELLS—E 59
A ——MLS-CRLQCALA-ALS | VLALGCVTGAPSDPR-LRQFLQKSLAAAAGKQELAKYFLAELLS-E 59
F* ok ek ook ok oL o S ko ek kg L PRI S 4

I EOOD

Bri Hs#8i  LVOAENEVLEPEDLSRAVE-KDEVRLELERAAG—PMLAPRERKAGCKNFFWKTFTSC 114
GFl & LVQAENEALEPEDLSRAVE-KDEVRLELERAAG—PMLAPRERKAGCKNFFWKTFTSC 114
TRI ATty LAHVENEA | ELDDMSHGVE-QEDVDLELERAPG—PVLAPRERKAGCKNFFWKTFTSC 115
CF! My LAEAENEVLDSDEVSRAAE-SEGARLEMERAAG—PMLAPRERKAGCKNFFWKTFTSC 114
AF i L1LQGENEAL EEENFPLAEGGPEDAHADLERAASGGPLLAPRERKAGCKNFFWKTFTSC 121

FRI % PSQTDNEALESDDLPRGAE-QDEVRLELERSANSSPALAPRERKAGCKNFFWKTFTSC 115
B # PNQTE | DALEPEDLSQAAE—QDEMRLELGRSANSNPAMAPRERKAGCKNFFWKTFTSC 116
R M PNQTENDALEPEDL PQAAE—QDEMRLELQGRSANSNPAMAPRERKAGCKNFFWKTFTSC 116
cC = PSQTENEALESEDL SRGAE-QDEVRLELERSANSNPALAPRERKAGCKNFFWKTFTSC 116
M OE PNQTENDALEPEDLSQAAE-QDEMRLELQRSANSNPAMAPRERKAGCKNFFWKTFTSC 116
H A

ok ¥ oRRoRRIOR AR ROk K

PNQTENDALEPEDLSQAAE-QDEMRLEL GRSANSNPAMAPRERKAGCKNFFWKTFTSC 116

4 BREERMR PSSI SHE Y PSSI MEMY I &
Fig.4 Alignment of PSSI amino acid sequences

HRARHEUAERA « . KRR, - BRI EREER

Dnaman( version 5.2) multiple sequence alignment'”! was used to compare the M. pellegrini PSSI with PSSI from 10 other species of vertebrates.
Identical and similar amino acid residues are marked by asterisks and dots, dash( ~ ) means absence of that residues or region at that position,
respectively. Amino acid sequences were deduced from cDNA sequences from GFI, goldfish I''!; TRI, trout I%); CF1, catfish I'°); AFI, anglerfish
I[lo]= FRI, frog I[“]; B.bovine“”; R.rat[”]; C,chicken“”; M.monkey['”;H,human“‘]
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v L = TRI
3 it r .
30 R RIERR " '
WIEB A 4 KM% PSSI cDNA {R5F 17 51l i i B
AR5 4, B RT Fl RACE #: 20 8 fIil € T B 3k 85 M
] PSSI cDNA £ ¥ 51, 5 4 fa [y PSSI cDNA F3ft __| I i
BB, FLA B A 90% MR B HE, 3 BLA B4 2 5 ¢
FEA S A BIVRIX ; 02 I B 90 ) 5 3 PRI
05 % , HL 56 W0 T 90 2 45 e i B0 , ) 3 2 o
SHLE 10 R S LA R IR HE AR TE 50% B 1, 5 At
ANFFESHUL . XH—KIEATHERMER B5 PSSIEMEFMALER
ﬂﬁkkﬁﬁ%ﬂ’ﬂ%lﬂ,Eﬁﬁﬁ%%ﬁ?ﬁ,{ﬂ%ﬂﬁ Fig.5 Phylogenetic tree of PSSI proteins
B E P R 50% , 35X 0] B 1 26 A 3% RS B AL (b, 11 Danman 5.2 B8R BUZE 8 50K 48 0U7 i B M i
H"Jgéx: . The tree was constructed by Danman version 5.2 ( DEMO) using

Maximum likelihood of the PSSI protein

3.2 RACE ¥4 3 £+ cDNA WL 3 AL 18

M cDNA 3UHE 7r 8 Fl si BE H B9 5L B 1) 22 88 7 0%
FZHHTHER FEHHR PCR V HBORMMEFRELN G, RSB TEN L KERE (L A
3TARBHVELDC) AR R AR 5 B . cDNA RintRE Y 1 (RACE) SR i)t B D T X S ¥ 4, & /] LA
MR F B 35 kA ARG 1 cDNA B9 5771 3" R, R— R RIS MA R k. B AL RELFIE
K18 5 RACE LK R 30, EE N B [EFTH 43 8 A) mRNA TEHA S EF U REEMNGIPHRIT

3.3 PCR H Bt &M+ /Y IE 8 1:

B HE BT R2SEAE DNA R BSERE B8k b Hlm T PCR Y A B P2 LM EBMAE MR, M PCR K
B wERMFRME T H— 7 F 8 DNAJFH, L+ AMEFR K PCR ¥ 1 8 b RAERIER— 5
FREMABAREHE. Rt BENFEA— €T 2R EBERKTH BRIEAT BFERASRE
Taq B . {H PCR A B HEDFH , HEREPCR ABRAZ 4 FHIREYNER EV I B P AT
AR REEETER B, BUAXEZHES FEE S LERNKIERMN T, R RE Gt
BRAERT . BHt,PCR K B HIEMF LS R Z PCR AR R RIAIE R, ALK 3.5
RACE ¥ H] Taq BEJF E R E, LAY P 2 A0, (B /A PCR R R H R F 8% T X — 8, A
3T RBMFEREBRRBAECN LK S 2ME, XIEHA T A PCR =W HEWMF, K EH#MEHRE,
BB 1 B B SEPR K L

B E W
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GFI & GGCACGAGTTACAACTTGCGCAGCGCTACCCGAGACATCTC 41
BRI His%k# ACAGAAGGAGCAAAGTGAAGAGGCAAGT TACAGT TAGAGCAGTGCTGCCCEACGCATCTC 60
* sk ok okkokokk ok ok ok ook g

GFI TCTT—CTTTTAATTTCCTACCAAATCAATACT TCCAAGGATGCTCTCCACGCGTATCCA 99

BRI TCTCTCCTTTTACTTTTCCACCAAATCAATACTTTCAAAGATGCTCTCCACGCGTATCCA 120
sk okokkok dokk ok Kok 3

GFI GTGCGCACTGGCGCTCCTGTCCTTGECGCTTGCCGTCTGCAGCGTCTCAGCAGCACCGAC 159

BRI GTGCGCACTGGCGCTCTTGTCCCTCRCGCTCGCCATCAGCAGCGTCTCAGCAGCACCGTC 180
) k¥ ¥ edkkojok  skakakakokk g k %k

GFI AGACGCCAAACT TCGCCAACT TCTGCAGAGATCTCTCCT TAACCCGGCTGGAAAACAGGA 219

BRI AGACGCCAAACTCCGCCAACTTCTGCAGAGATCTCTCCTCAACCCGGCTGGAAAACAGGA 240

GF! ACTCGCCAGATACACACTTGCAGACTTGCTCTCAGAGCTCGTGCAAGCAGAAAACGAGGC 279

BRI ACTCGCAAGATACACACTTACAGATTTGCTCTCAGACCTCGTGCAAGCAGAAAACGAAGT 300

' koK *
GF | GCTGGAGCCCGAGGATCTGTCTCGCGCTGTGGAGAAAGATGAAGTGCGTCTGGAACTCGA 339
BRI GCTGGAGCCCGAGBATCTGTCTCGCGCTGTGGAGAAAGATGAAGTTCGTTTGGAGCTCGA 360
g ) Aojok K sokokojok

GF ! GCGCGCCGCCGGTCCTATGCTGGCACCTCGCGAGCECAAAGCCGGATGCAAGAACTTCTT 399

BRI GCGCGCCGCCEGTCCCATGCTGGCACCTCGCGAGCGCAAAGECGGATGCAAGAACTTCTT 420

GF CTGGAAAACT TTCACGTCGTGTTAATTTCTCACCGCGCACCGTTTCCTTTTGACTTATTC 459

BRI CTGGAAAACTTTCACATCGTGTTAATTTCTCATCGCAAAGCGTTTCCTTTTGACTTATTC 480

Kkk K

GF| TTTTTTTTACTCTTCCATGTTTCCTTTT-~CCCGTCTTTCACGTATTCTTCACCCTATCT 517

BRI TTTTTTT-ACTCCTTCATATTTCTTTTTTTCCCGTCTTTCAAATATGCTTCATCCTATCA 539
sookicklok okkok K dokok fokk ko sojokokk okolokokak

GFI AAAATGTATAAAAGAAAATAAAAGCAATTATATTTGTCGTTTAACAACGATGATAGCTCT 577

BRI AAACTGTATATA-GAAAATAAAAGCGGTTATATTTGTCGTTTAAAAACGATGATAGCTCT 598
Fokk * y ok okookook)

GF | CATTGACTATGTTTTTCGAGECTATTGATGTGTCATCGGAAAGAATGTTTTGCGGATGTG 637

BRI CACTGACTATGTTTTTCAAGGCTATTGATGTGTCATCGGAAAGAATGTTTTACGAATGTG 658
Aok . k g k4 Kk

GF | TGCGAATCTGCTTTTAATTGTACTTTAGCAGATGTCACTATTTTTAATTGGTTGTTTGAA 697

BRI TGCAAATCTGCTTTTAATTGTACTTTAGCAGATTTCACTATTTTTAATTGTTTGTTTGAA 718
*okok

GFI TAAAATCTATGTTTCAG 714

BRI TAAAATCTATGTTTCAG 735

B k4 K IWFE PSSI cDNA 54 4 PSSI cDNA i HL 8
Plate  Alignment of M. pellegrini PSSI cDNA with goldfish PSSI cDNA

AF AR « £om BEH - &5
Identical base residues are marked asterisks( * ). Dash( ~ ) represents absence of that residues or region at that position. GFI, goldfish PSSI;
BRI, M. pellegrini PSSI



