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AXOBHFRERBHEEE DNA £FINEEREFEEANEHASHN

BRI, WA, HiEE, REH
(LAY K2 K= 54, LW 201306)

B E: BSRETEAEAR-MEENASWEE, EEENEEYRE
RIAEAEI AT ILAERE. F RT-PCR F1 cDNA K iR # Y 3 5%
(RACE) FARTEE T K O BB &5 ( Micropterus salmoides ) Jii % & F H ¢DNA
25, X HmENEERFFINERSHET T . SRER &
#P cDNA JF3l£2K 665 bp, Hr 4% 5 iR #13FX 101 bp.3 vk #iF
IX 213 bp FIFFHBYEEAE 351 bp, HIF ML EAE R OIEE S KB #.C
BRFT A 889 116 MEERR, HAoFE 20 12.7 ku, HIREH SR 5. 4,
FELR PRI I Y R O R AT S R IR AP I E— B IRIX
HAERSWFS, RS KA RAKATE Ala24-Phe25 4b, KORGPHH
B R RS BT B R R EER PSR X &5 R B, kB
RERIRSEIR A 6570 B SEEEMT IR ERT, 5HAE B ALK
FIR S R REER P IR, N 75% ~94% {85 H A4
HIFEBLBERLAR, o 59% ~62% . FIEEM BN RE AN B, kO
B HRSERESFNSE BN EHS O HBMES FEAMELER

HAamm: RHRI-PCR A
RACERARHER®RET KO
BB = S cDNA &
P8, O o) HOEL PN 25w AR 1
DA AR B B R P A R T
Tab, mit— SR kn
ByPERS5ASBHXRE,
BRRGHENES R R
HIBR N HSEE T &
i

REH: KORS FnE,
TRE; cDNA PPl R
B FEE S
HESES: S917

R

RE R BB B 43 Py IR MBS R
VISR AR ARE EURE VBOME R R R R IR R
S BRI 2 B — P R R B HA
THEES 5F, BRI M5 i A B Ih R, B
SHAA R EE DI RERE R ST R R R, XA
WA RAYRES X R A HRRIERE,
ERIES R R AMEBEHRE" 25
REW, EBR THEAEH AT P REERE
RSN, 7 Bl AR o 7 20 A 22 2 R A MR K, 3
EAARY RHakER", XTFREBREER
EEAMBERTIHWHRCHEADRE, KT
FE. KRBT B B ( Verasper moseri) | Pi 8
( Pantodon buchholzi) B BB JE £ ( Oreochromis
niloticus ) 1 L F BR WA £ ( Oncorhynchus keta ) "' F1
i ( Cyprinus carpio) " %,

IS EA: 2011-03-29 f&E 5 EA: 2011-05-18

XEIRER: A

KO B &5 ( Micropterus salmoides) , X 44 1M
B, BB F A 9 (Osteichthyes ), #7 £ H
( Perciformes ) , i & 4 B} ( Centrarchidae ) , 225 8
( Micropterus ) , JR7= T £ B B VG V5 HLI K &, 2
HMAK PN EEAER, HHNREE JUKE.
AR FLE IR TE BT 4 0, 78 20 142 80 4F
REGIFHBENTFRFELE™, BRIKORS
ARENFETBRB 10 ZTM, CHANEER
B FRE M. AR, KO R e [E K
ERRE A, SR PR oKL S Y 2
8", ABRFAE L RT-PCR A1 cDNA K3
PRy H%k (RACE) $iARTUfE X O B &5 5 R
cDNA 2731, 3% H 5 B 45 14 4 1 LA KM
HIE HBRFFIIEAT T 92007, U #E— 258
RO RPN i R G PR AL BE 58 A
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670 E® B E R ¥ F#K 20 %

1 #e5 %
1.1 ##
1.1.1 sCigf

SE AR EALRE A FHROERE, K
HR(S0£1)g,
1.1.2 FEH

& RNA $2BEUGR5 & RNAiso Plus( TaKaRa, H
), R 5% Fi87] & PrimeScript’™ RT Reagent Kit
(TaKaRa, HA) ,RACE &3] & SMARTer™ RACE
cDNA Amplification Kit( Clontech, 38[H ) ,PCR #~
R & Advantage® 2 PCR Kit( Clontech, £ H ) ,
DA K pMD19-T 84kl B L ¥gHE B A= MR K &
A FRAF ; BRARNE BERE DNA [B1i3X5) & TIANgel
Midi Purification Kit, 3272400 E. coli DHS« 1
HILRRBAEUREARRAT
1.1.3 {%28

A58 i AL 288 PCR {L ( TP600, TaKaRa,
HA) JEAMIEEETH(T6, LR E AR R
AH]) R HELLHL(TGL-16, B £ R )
FeELIAL (DYY-6C, LI A—XER) ) o
1.2 FHik
1.2.1 KROBSFFIEE RNA $25

BR OB TTEAAR, BUL PR R, R
FRABE . BZI50 mg BT 1.5 mL BE.LE P,
1% RNAiso Plus & RNA 2GRN &R 1k
RIS RNA, 1 1.2% 9 BRARHHE BRI v Tk %
JEH TR, AR B A 289,188 158 3 &I
BIARH . FIERAM L ETHIE H 0D, 5 0Dy,
B LA, A Al B
1.2.2  cDNA W9 3%  SLRER P31 E

4G GenBank EEAREF FEE A H
5 RIS 5 P X 74 £ 48 1 BB & X R cDNA
ol it MEME®EFT Y (R 1), A
PrimeScript ™ RT Reagent Kit #8434 RNA &%
R cDNA, 2 PCR #3445 2 i i &% K & cDNA
H—B 3. WR4ES MK FEF a5t T 3
RACE ¥ ¥ i I WA X519, AR S
RACE " ¥R RHETIW (R 1), BEH
SMART-RACE 77 &9 A B vl R & RIR £ W
cDNA 42K 5, 3’ RACE #15' RACE ¥f#i j§
SMARTer™ RACE c¢DNA Amplification Kit 5
Advantage® 2 PCR Kit 7| & #/T9 . Lik3|
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YR Primer 5.0 3 f43F45 5 BLAST BfFikit,
B B RERAE VI ARF R AT A B

PCR ¥ 3§14 1. 2% B BRNEWEBE B L UKk 53
BRI, B TIANgel Midi Purification Kit [BIUA H
By PCR =4, #EAT 44k, B BIO= YA
pMD19-T k&, 54k E. coli DHS o R A4
M, %574 Amp” IPTG Fl X-gal # LB 3727
BB, R EE, REEY KIEF, HBRH
B2 ERETAYTREARRSERA AT
FP3 I %E o

®1 HIEBRE cDNA F K514

Tab.1 Primers for preproinsulin cDNA amplification

ElE 22 L2
LIS 5-CIGTGGCTCCAGDCCKTCTCCSTGCT-3
THsfE 3214 5-GCCTCGCTICACCATCATYTCCATCTGGT-3'

3'-GSP 5"-ACCGTCTCCGTGCTGGTCITACTG-3’

3'-NGSP 5-TGCTGGTCTTACTGATCGTATCGTGGC-3’

5'-GSP 5"-CTCGCTTCACCATCATTICCATCTG-3’
1.2.3 353t

X NCBI fj BLAST 43t H BR & ZL BR
FF5 948 {6 1% 5 B i3 ORF Finder 72 ¥ (hup://
www. ncbi. nlm. nih. gov/projects/gort/ ) #f & H FF
WP BEHE (ORF) ; A Protparam 23 i & 2 R
3RS 40 i Sigal P 3.0 server FAJI{F 5
Jik; Ji TMpred server 4347 AL BRES 4415
Mega 4. 1 MM E X OB 5HMFESI I
A S R IR EBRIF 5 # NI (Neighbor-joining )
RE AR, FHELE 1000 KKWARE
( Bootstrap Method ) #3615 &3 X W B (5 1H; A
Jpred 3 TIIEE H iR — 2 4514 ; i 3d ESyPred3D 2
REANEHR=g5HW",

2 5HR

2.1 XOEHAFAEE RNA 1 PCR §1#8 Bk E

o OB 45 PR 2 RNA B 1. 2% B i e B
H kA 45 R B 7R, RNA 28S,18S 158 3 &5
Hﬁﬂﬁ%ﬁ,%@ 1 (a) o OD26O/OD280 Hﬁﬁj‘g 2.0,
FREA4R B B RNA 4ifF 55, v F RT-PCR K&
RACE #"3%, Ff 3’-GSP,3’-NGSP 4} 5l 5% % &
Wi A5 % UPM, NUM #17 3'RACE § 3, 3R
13 1 429533 bp F¥F R4, WWE 1(b) ; [RHEA 5'-
GSP FIE 5|9 UPM 347 5'RACE 33, /18 1
2549432 bp R R, LB 1(c) o
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285
18S
500 bp

58 100 bp

(a) FIRNA

(b) 3" RACEY 374

(c) 5' RACEY H47=4)

E1 XARGFTAEE RNA §13',5'RACE PCR =4/ kB
Fig.1 Electrophoretogram of total RNA and 3’, 5'RACE PCR products made from largemouth bass liver

M1.M2 M3 Jy DNA 43T BAr#E(100 bp H) .

2.2 AKORSHERERE cDNA FF IS

% 3'RACE #1 5'RACE ¥ 3467 Wy i I 5 &5 3R
TP, KRBT ROBHF RS RENEK
cDNA 73, MWFF|CTE GenBank F R, F RS
4 HQ418228 , i% cDNA 42K 665 bp, HP s
FFRRIEEAE R BE O 351 bp, AT 45 f5 116 SR EEMR
FRE;5 I A BhE X 101 bp A1 3" sk B X 213
bp, 3" K& HMANERETRNERE ST
AATAAA 1 Poly A BB,
2.3 KORHHBERRESERFISHRES
H At fa KB B RE S EERFF 519 EL 34

RAEIRIGHI R O BB IR 5 2K A cDNA 2
FoHES AR 116 M RERKRE, HETFE
BEHN1769,4rF3 K C571H879N1490159S11,
SFRELAN12.7 ku, HIEFH AN 5. 44, HK
T HATEE IR E N 39. 26, B E AR MR
fE. RAR NEAR.HAR . GERMERAR
TSRS, 40k REERRK 11.2% .8.6% |
8.6% .8.6% M 7.8% ; KL AMRMABEARTER
DA 0.9% M 1.7% , Hrp i E & A
ROBERAMMER) %24 8 1, WA mmaE
R(REAARMBSEAR) BRER 111

B kOB 54 H 68 (Seriola dumerili,
BAE96120. 1), 4 3& & #% ( Verasper moseri,
QOW7R2.1), J& B & Ik & ( Oreochromis niloticus,
AAD22742. 1), 35 YW %% 8 ( Lophius americanus,
P69045. 1), K Bk W B ( Oncorhynchus keta,
P04667. 2 ), 5 W & ( Pantodon buchholzi,
Q98TA8. 1), X 7§ ¥ # ( Salmo

salar,

ACI69187.1) ,##( Cyprinus carpio, P01335.1) , 5
I 44 ( Dnio rerio, NP_571131. 1) B EiES RIR &,
HRWFFFIHAT X, R ER, RS RIR A
WA BEARERFIIRERT(BE2), 5H
R ES I NEES T o I
— s (C101-C106, 8 2) A $5 5 B SR HA 2
AFE R (C32-C102,C44-C115, K 2) ,

2.4 HIBRBRRENSHETNS R

£ TMpred F3Hr RARIR S R IR FE—BRE
JRIX T Vall7-Gly33 @EMRIX, H Sigal P 2
Fre NN 1 HMM #2315 5 ik i a0 Hr =B, K
HRSEIRS RIRFER S KT E SRR
fL S TE Ala24-Phe25 4L, HMM $H B R H A5
9 0.982, 257 HAMYR RS R BT R
IR O B RS 2 BAE A SRR DD HIAL A
TE Arg95-Gly96, B 85 ) U1 HI 6L & 43 A 7E Ala24-
Phe25 il Pro53-LysS4, XH AN BRERG R A
HAE 21 NMEER,B HEE 29 M EER,

ROBGH RS RIRE Jpred3 X H =
RAEHBW, KRUARN B HE, £F3 ~
19.34 ~44.100 D) J& 58 108 ~ 113 & FEFR 5k AL AL
FAE o B, 75 29 ~31 DI K 97 ~99 BHERIE
MG B hiE,

B H# YANG % (http://www. pdb. org/pdb/
explore/explore. do? structureld =2KQP) #RiERI A
Jii R JR (PDB id: 2kqp) A 8% AR, & 1
ESyPred3D il T K H B HHIIR S RIRH =545
H, RBH SRR RN 35.9% . H=5%
MK 3,
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BFTAE
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R
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* ok % P O : : I hkFkAK: A KA R A A ALK * kK
MAALWLQSVSLLVLL1\'SWPGSQAFTPPQHL<1~sjrz,{L“dDALYMfGDRaFF
MAALWLGQSVSLLVLLIVSWPGSQA V‘APPQIIL(}S.t'ﬁ'L'\'FIbALYLVGDRGP‘F
MAALWLQSVSLLVLMLYVY SWSGSQAVLPPQHLuAHLV’L}ALYLVGER&FF
MAA[.WLQAFSLLVLMMVSWPGSQAVGGPQHLC}SHLV'DALYLVGDRGFP
MAALWLQSFSLLVLLYVVSWPGSQA VAPAC;}MLG‘Si’iLVbALYL‘EGDRGFF

~MAFWLQAASLLVLLALS-PGVDAANZAGH G vin 0y DN e o 4
~MALWLQAFTLLVLLVLSSPoaQs A8 daiilaaiivna vl nnarny 4

~MALWLQAVSLLVLLALY-PGADAAA-AGHI[TGsuvpalvivilloekuns

~MAVWLQAGALLVLLVVSSVSTNP G T~F’Q}'~ILGSHL VDALYLV@GPTGFF 4

~MAVWIQAGALLFLLAVSSVNANA GA“-PQHLG Sl"lL\?DALYLVGPTGFF 4

32 BI13 B17 (44 B24,25,

1t C Jik 1 {—
kK E N * kK % : S TR K koK kK
YR K ADVDPLMGFLPPKADGAAGAGGENEVARBFAFKD QMEMMVYEKR G IV

Y NP L KRDYVDPLLGFLPPKAGGAAAAGGENEVAEFAFKDQMEMMVYEKRIG T Y
AL L K ADVDPLLGFLPAKSGGAA~AGUENEVALFAFKDGMEMMY KRR Y
YWD RRDYDPLLGFLPPRKAGGAVVQGGENEVT—~~FKDQMEMMVEKR GG IV

YNDL LK RDVDALLGFLPPKSGOAAAAGADNEVABFAFKDOQMEMMVER Gl v

Y X RDVDPLIGFLIPKS lw
NOPRIKRDVDPLLGFLSPEKS —————— AQENEADEYPYXKDQGDLEKVKRE W
NP K RDVDPLTGFLFPKS ————=—~AQEVA—~—HYPFKDQMDMMVEKR GV
YN K RDVEPLLGFLPPKS —————— AQETEVADFAFKDHAERELIRKRG LN
NP LK RDVDPPLGFLPPKS——————AQETEVADFAFKDHAEVIRKR G Y
B27 AL2,3
Al 1
Kk woAk KAk KKk * R S S

veel R e e 11
vl e o . 1 s
polie e e Bl 1
EelielukeEliien auvlEN 11
it e il s
EeEApER e aiEl 10
o e o T R
Woltdeeltlwien i d Vil 105
vaEE s L 10
sk irE L0 VB 10
CI0L 102 C106 Cits
A4,5 Al19 A21

B2 AOZRSHE5HAMEIRSRFESERFSATL X

&}

v

Fig.2 Alignment comparation of preproinsulin amino acid sequences between largemouth bass and other fishes
- For LB IR O 5 * R RTFHEERBE; R RBFHEERBRE, KEREBONRABESRE A $#L B &;
TSR ASER R ASES B iR M BN A
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(a) (b)

B3 ESyPred 3D Bl K ARG HERBRE=L%EM(a) RABEBER=LEH(b)
Fig.3 Tertiary structure of largemouth bass preproinsulin (a) deduced by
ESyPred 3D and tertiary structure of human proinsulin (b)

94% ~T75% Z 6], H,5FE g armaH
BRI R, b 94% , SHALSMESIYL
FEFI AR SR, T 62% ~59% Z a1 (#£2),

2.5 AORFHRBRFEFKERFIIFEER
SFHMLSH

RO EBGRIES RIRDAERF I Blast L
MR, HESEFARFIIHEUERR, T

R2 XKORFEEMYMETERSD REFSIA LS

Tab.2 Similarity comparison for preproinsulin gene sequences between largemouth bass and other species

L7/ GenBank %335 AR

YT FH 8 Seriola dumerili) BAE96120. 1 110/116(9%4 %)
32255855 ( Ambloplites rupestris) AAK28708. 1 83/91(91% )
26 W #2245 ( Lophius americanus) P69045. 1 106/116(91% )
2538 E Bk ( Verasper moseri) BAA82315.1 106/116(91% )
B E BT IR  Tetraodon nigroviridis) CAT97344. 1 104/116(89% )
J2%8 5 4 £ ( Oreochromis niloticus ) P81025.2 101/116(87% )
F Wt ( Oryzias latipes) BAT34949. 1 93/110(84% )
ST 88.( Oncorhynchus mykiss ) NP_001118142. 1 80/98(81% )
FC PGP ( Salmo salar) ACI69187. 1 91/114(79% )
B34 ( Danio rerio) NP_571131. 1 90/114(78% )
5 88 ( Pansodon buchholz) AAK28712.1 91/116(78% )
A O £i1 ( Catostomus commersonii ) AAK28709.1 88/114(77% )
014 B BR £ ( Hiodon alosoides) AAK54684.1 90/116(77% )
HRERI 8 ( Catla catla) AAK51558. 1 87/114(76% )
8 ( Cyprinus carpio) P01335. 1 87/114(76% )
44 2% f  Chitala chitala) AAK28710. 1 90/117(76% )
48 Jp £ ( Osteoglossum bicirrhosum,) AAK28713.1 87/116(75% )
2 B 1 ( Gnathonemus petersii ) AAK28711.1 70/93(75% )
BEMIE & ( Taeniopygia guttata) XP_002198969. 1 73/116(62% )
JE ST ( Xenopus laevis) NP_001079350. 1 73/116(62% )
4T JER8 ( Gallus gallus) NP_990553. 1 70/114(61% )
& A (Homo sapiens) AAA59179.1 70/114(61% )
# £ B.( Rastus losea) ABB89743. 1 68/115(59% )

A Clustal W kP47 K 1 R 7 5 HoAh B 1738

R A A RR AR S RIRERERFS| —RHEST K

HEXT, A Mega 4. 1 8fFLL NI SR RN (B

FHIRR W R, 5 H AR & AR [ R

3 e

SR RS HAE S YRR R

4)o HRERYR, KO RFRS RIFEERTI
SFEASTE He s diss L HEBMES P EAaK
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69 KO E45 (HQ418228)
iﬁﬁﬁﬁ (AAK28708.1)
411 1% (BAE96120. 1)
83 JB.B B Jl:41 (P81025. 2)
PEL 4 (NP_571131.1)
499‘2%%&@ (AAK51558. 1)
il (P01335.1)

72
—— KPGEE: (ACT69187. 1)

99— T (NP_001118142.)
435|:%$ 5841 (AAK28710. 1)
% B4 (AAK28711.1)
99 kA (AAK28713.1)
Efﬂ%ﬁ (AAK28712.1)
94 Al H K £r (AAK54684. 1)
B4 XORHFSHMEBREEREE

FESERFIIN NI Ryt
Fig.4 NJ phylogenetic tree of preproinsulin amino acid

sequences of largemouth bass and other bony fishes
FES AT UK GeneBank FHS; TR EHNBFHRHESR
1 000K i) 5 JB 1= (Bootstrap Method ) #;36 B{51H .

R EERTFS KB, HIohae M — A S m R
RSP, XX RF IR RE AR A EZEM.
BIBRE IR B 68 N 95 2 W) BEX 4 5 e 1 R
ARKEEMTRE WA ERE R BHAR TR
F|Y, EEINANES R ZELA XK. B3
(V),B17(Y),B24-27 (GFFY), A1-5 (GIVEQ),
A19(Y) ,A21(N) (B2) BERERTH . Hi, A7
T B24 B H AR, B2S AN EMR, A2 MRRTR
BR,A3 MBI AR A19 HES IRV R 52k
RECREREER, 254 ZhS WA
T, BHSTAE, BAmAPRINLI R AS RAERR,
LR R SRREAHRERREY . B
RSk A G5 B BEFSIRT B, BE SR
M CRRFFIZFBR, X2 5 1T e —FE Y At
WA EIREREER, CREPI N R
BUKE B R, TR AEYE B BiE
ERFENRBIMRBITE KB, C ST LS5 RS
RICFERIEE A, B B L R I R
RERE SR . C REAKTREKE
KB Y= BRI A Fr it — BT

BRI R & Ik &t B 9 T 88 B A S A HiAte
HHESIY) R A BRI R B IE. BRI LA Sy
Bk A kR B R AL BE B, AT B
ATFHAERER RERAMA o A30h dxd
BBR S R IR BEAT B 08T, K BLR D R &5
BRERSFNSTE B Ay A HBmES P
FAEFRERR . X5RORGHEYZIE
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WAAYIE , B BE— B0 K H R 5 H Ak
FEIRESE RIBHE T REE. BAETEICY, 5
TEIERERTHZRBEARATHER
SRR, A BB R C kX P51
T RT DL G5 — RV, i B B S A S R G HE AL R
IR

EEAR RHERR®AR . RO &
&) , e RO AR R Y BR K AL S N L B
B R, RTF AR R EHREN
FHEER A EEERE, ERALUT 3 MRk
(1) BRE R B Z Ui, P 9 6 2R3 B B0 ) AT 32
PR AR BRS R B Z A, =R B
BESWAF EARR; (2) BB R R RRE
Y, U AERNES RZREER D, MBS R
TES B IR 5 R R B 32 1 B R R 15 1 S5
A RRRIFAE R, X 15 M3 vF B RS R R
1%, S8 L WA A HAA; (3) BB
BRZWEEMHU, TRRERS RZHh g WEZ
R ZR R Y T PR S TS 4 1 B 5 B R
55 2 2k P A B E AL ) R, B e
REARRIEFAEDR. BETRNPIRER, A
PP B S Z K ZEIUR O ERORD
FAPRHHBOR A KT AR EFERR
DURIRZIA o X ULBA BRI R B9 7 W BB FR IR B
FIEDRL 7 B R Wi . AR BIE ST RY SE T v o — B2 9F
BRORGEFRSA SRR P E M
FEARBTTR M B, AT IR TR A Rk
KA Y5 AR HEXT R O BB IR S & mRNA
REEW KBTI, 8 A H KO BT ERS R
mRNA 2k E R SHEB P HOK L EY & B KEK
P, ABRE AT RA D BHIHESE mRNA £
ISR DL R 3 Ik 5 R A W K A R
WA B T A

AR R EAMARORS RS RS
KEGSRERBATHEMMIIERHRXRURE
TR EAE AR TR By, KRS RAERKRE -1
(IGF-I) 5 R & RA MR K FF 5 [F P8, 48 BLBY
=AM LRSS T, RA AT A RN,
KM AR . A BIF R, IGF-I
LIS B R ARG A W KRS REE
A, B IGF-I SRS RZHRE G MR RER
™o XA AR TR LA IE R
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Full-length cDNA cloning of insulin gene and its encoding protein structure
analysis in largemouth bass ( Micropterus salmoides )

JIN Li-na, CHEN Nai-song, XIAO Wen-wen, LIANG Qin-lang
( College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Insulin is one of the most important endocrine hormones, playing a critical physiological role in
regulating metabolism and glucostasis in fish. In this paper, the complete ¢cDNA of largemouth bass
( Micropterus salmoides ) insulin gene was cloned by reverse transcription-PCR ( RT-PCR) and rapid
amplification of cDNA ends ( RACE) methods, and its encoding amino acid sequence as well as the protein
structure was analyzed. The insulin full-length ¢cDNA sequence consists of 655 bp, comprising a 101 bp 5’-
untranslated region, a 213 bp 3’-untranslated region and an open reading frame ( ORF) of 351 bp in length.
The ORF encodes a preproinsulin of 116 amino acids with a molecular weight of about 12. 7 ku and a
theoretical isoelectric point of 5. 44, from which a signal peptide, a B-chain, a C-peptide and an A-chain
could be derived. Online analysis suggests that the deduced preproinsulin contains a transmembrane region,
and that it has a signal peptide whose cleavage site occurs between Alanine® and Phenylalanine™.
Comparative analysis of preproinsulin amino acid sequences related indicates that A-chain and B-chain
sequences of propreinsulins are highly conserved between teleost and other vertebrate species, and that the
preproinsulin amino acid sequence of largemouth bass shares high similarity of 75% —94% to those of other
teleosts, but low similarity of 59% - 62% to those of other vertebrates. The phylogenetic tree by the
Neighbor-joining method shows that the preproinsulin of largemouth bass has high homology with that of some
of the other Perciformes fishes, such as rock bass, greater amberjack and tilapia.
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