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2 Ko %R 4%

Xof HE A7 8 2] 36 35 I X 3R 3k = ¥ i 47 SDS-PAGE
K, DA SR B A SR BP0 A AR Ak
PR . R T RE RN AL N TR A S it 2

1 MRS 5k

1.1 SEIe#R

S G FH BE SR A 5T 4 oA 150~200 g, T
H P94 AR R K =T 4 .

1.2 EZEKFH

RNARBGRF & . DNAFK [l ik 57 & B
A T Y TREBMARAA; TaKaRa %
SERF & . pMD19-T (Simple) 5Lk {K . T4 DNA
LR . DNA Marker. DNABER [ il 7 & 14
WA FEAY TRCRE)AR2AHE . PCR PreMix .,
20 TR 2 P 41 DN AR BRI & 0 [/ K AR A= fe Bk 3
AL EA R A A o Bk &l 48 0 & T i
HETAY TRA RN, FRENDIEEN A
BamH 1 14 F Thermo Scientific/A Al . pTWINI1ZR &
AR ANEBZ 7 .

1.3 XWHE

7B SR ERNAGRIL  F HIRNAFEHL
TR 6 190 B A5 X BRE ek S B U 2H 4L RNAE A T
SR, ZEANOEC TS5 1% 50 B i F Uk A
N e B o B, A RS B st U I B 4R AR 2D
I 5 cDNA, —70 °CIATEA 1T

3l ik it 2 # NCBIH B 55 2 g
JIkBPIFY mRNAF 31 (GenBank & 5 5 AY816351),
% HiSignalP 4.1F1 TMHMMES i X431 8514 45 4%
T ORI X7 81 9 2 . iR E T RE X
B, IF AR P81, iz F Primer 5.0F10ligo
6.0 Tt LR HES I LAY ¥ BPI L, IR
TG DI o WIS 9 3 50 53 5 R EES
(F)5'-GTCGCGAATGACATCATTGTACA
CAACGTTATACTTAGAGTCACACAG-3', F
W 51%1(R)5'-GGATCCCTAGTAGAACTCCCCC
T-3', TRIFALE NARIE H 8T U1 R 404 N % ik
(1) 56 HEPE AN B 51, T Sl SR 4 9 A R
HI RGO s Nru T FlBamH 1 o FUAY 38 A B/
9690 bp, 514 i BUERE R B AR W H R A R
Gikey'H

BE,& USRI k69 cDNA JLI% 2B 49 A BXPCR
¥ DLy B B mRNAH 54, 2 i TaKaRa/X
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5 B UL B A M cDNABE, LU cDNA
M, FIHA B R S 5 | P PCRY™ 1 B o5 S 2 il
BPIFEH . B R £ 25 uL: cDNAMEAR2 pL,
RS #9451 ul, PreMix 12.5 uL, dd H,0 8.5 uL,
KN 25 95 °CHIAEPES min, 95 °CAEPE30 s,
58 °CiR X1 min, 72°CIEAf1 min, 30MEH; 72°C
ZSEH110 min, 4 °CLRAF. PCR™YIT 1% 3l
YR JC FL Dk A

EESD B AN Y E Y4 it I B A 0 e Je
[l it 5] & el W 1 % e W Uk I H I Be, 5
pMD19-TF B AR TE 16 °CA& M T K ; &K
H 61 3% 52 7 ) i AL BIDHS o K 1A FT B (E. coli) [ %
A4, 758 Amp (100 pg/mL)AYLBFEAR |-, 37°C
7 12~16 W PR H VR #E1 TLBIRE 5597 12 h,
R BB/ B Al B 0] PR BUBORL , AT PCRYE
FE M BAXUEE ) (Nru T +BamH 1 )25 5E o W5 28 52 i 1
t 1) P 41 SR A 44 pMD19-T-BPI1, Jfi%
BUEREE R FRAE W B A B2 /) 2

AW EFESN VG RBREE YIS K
FAIRBARTR 3 750, FH LT £ B At
XF 44 B BPIF 91 #4753 4 . Protparamii [ 5t
FRARAE 5 7E 26 43 A7 72 7 S ProtScale R 14 J5 i /K 1
ST (http://expasy.org/tools/protparam.html) ;
SV 41 B 22 57 43 AT XA (hittp://www.genscript.com/psort.
html); I RE 70 43 #1 (http://www.cbs.dtu.dk/
services/ProtFun); 25 F %51 D) A8 38 A9 10 (http://
www.ncbi.nlm.nih.gov/cdd); & FAZ FH R 7 51 Fl 2
FEWR 51 Y [ YL 43 AT (http://blast.nebi.nlm.nih.
gov/Blast), RH#FHIMEGA 5.0 1% Neighbor-
Joiningik (N)F & R Gu b AL B 1 T — 0 4%
o) 7E 8 T T. H.SSPro4.0(http://download.igb.
uci.edu/ssprod.html); & [ 5T — g0 25 14 78 4k Tl T
H. (http://swissmodel.expasy.org/interactive)

F LA £ A T #pTWINI-BPI 694k i 55 & ik
3 I TE A B pMD19-T-BPITH& BBk,
R4 N D) BENru T F1BamH T $E47 BUEE D) 51 i 9]
Wegtifl, IR AR 23k TR pTWIN 1 25 [R] B X il
Yifnaife ., aife ey H B9 R BeMpTWIN 14T
T,DNA#E IR R 16 °CiEZ T, EHET Wi
R HF R DHS o5, 48 BOBTRE 7E 47 PCROF XU il
VIS rE, Fa H IE B 1) 55 4L 5Ok A 44 M pTWIN -
BPI1., ¥ FH P pTWINI-BPI ik 4 1k 26 35 15 T3
BL21(DE3), i T & Amp (100 pg/mL)FJLBFHx
I, 37 °CH;iF#12~16 ho PRBCA R & 28 T &
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ki 3

AmpHJ LB A B 7 3 tf (LB-Amp), 37 °CR it
W, WHHL : 100LL B A LB-Amps F5 L, 7§
T ODyofE 47 0.6~0.8H5F fil A 284 £ “471.0 mmol/L
fIIPTG, 37 °Ci5F4 h, H-#47SDS-PAGE, W
ZEHME AN RIRIEN

2 4k

2.1 s X E & E A E FE B S RNAK

FIH Trizol—Reagent?/%Ey\é‘*ftﬁ%c BE 5 S
HAULARNA, L5 HrkM], D260/D280°4 1.85~
2.00, %ED%%EHRE’JURNA%B%%, g . H1.5%
1) B i W J FL Uk R I (1€ 1), AT DL28 SHITLR S5
175 BT -

2 BMREENTIE. TRERRAHFER
£E

F T 51 4%t BE o5 S i 7 Bk BPT1 ik
FIPCRY™ I, ¥4 J5 1 %050 i A 068 e v vk 45 SR
Fl2-afff R . #PCRY I =W i g gifb)m, 5
pMD 19-T# 4 3% 2 3R A5 P 5 20 B0RL JF i 44 4
pMD19-T-BPI1, i 2H i ki £ PCRYE %E HBLH )
(Nru 1 + BamH 1 )ﬁﬁﬁzmﬁ(l’&]z-b) ZJ5 3% R
BRI B A Y B A R R AT I . W O
1 )5 PEAT E 4 FOR p TWINT-BPIL U 2, Z8PCR

Ml 0 1 Ml 1 2 3

bp bp

2 000 2 000
1 000— 1 000

(@) (b)

28 S
188

58

Bl 1 PR X RS S RNALREREE RGN
Fig. 1 The detection of total RNA from
channel catfish kidney tissue

U5 WY (Nru 1 + BamH 1 )% 52 1E# (K 2-¢),
U H 20 3k TR p TWIN 1-BPI1 B #4213y

2.3 BPNERBIMF K& F5 57

of B 5 2H R T-BPILIU P 45 SR 3 1), B
5 R T T IR BT 7 5L [H 4 K 669 bp, 5
NCBIHVEE i S 2 470 18 Ik BPIE Xl (GenBank % 5%
T AY816351)HY & Fk i AH L 58 4 — 3, oA
DNASAE . Editseq#K {4 43 Bt FLA JE 41 1 53 501 o A
26.16%. T23.62%. G 26.91%. C23.32%, %
2234 & IR A% I (K13) . &P 51 H (G+C) % &

M2 Ml 1 2 3 M2

bp

10 000
7000

10 000
77 000
4000 4 000
2 000 2 000 2 000

1 000 1 000 1 000
750 750

500 500

250 250

(c)

2 WANXEEINE R BPNEEPCRY 1(a), E4H R KipMD19-BPI1 (b)#H
E A FRIAFRApTWINI-BPI1AY X TE (c)
Fig. 2 Conformation of BPI1 gene (a), pMD19-BPI1 (b) and pTWIN1-BPI1 (¢)
recombinant plasmid by PCR and retriction enzyme digestion
M1. DL2000; M2. DL10000; A-0. Negative control, A-1. BPI1-PCR; B-1. pMD19-T-BPI11-PCR, B-2. pMD19-T-BPI1 digested by BamH I, B-3.

pMD19-T-BPI1 digested by BamH I+Nrul; C-1. pTWIN1-BPI1-PCR, C-2. pTWIN1-BPII digested by BamH I, C-3. pTWIN1-BPI1 digested by BamH
I+Nrul
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HON50.22%, BT (AHT) %, HEZ X 38 40 5
I DNAXUE 3 A Fa &

2.4 BPNERMEKREBUM T

N Hi - 8 % 58 X ProtParam 7E £ B 1%
THFM R, A 5250 5 ke P A5 B 5 R S BPI
B A G A — 2% PR 223 A R AR S AL £ K
HAX 2 TR 2 h25 ka, BHEZEH 5 49.07, N
B E L 23T 3N ClogsH 763N2550323860 T
() BPIVJE N BE TR 7 9 LA e B 3R WD, B IAT IR
FER G A 20F B A U R, B B o AR R Y
SR M Ser (12.1%)FLeu (11.7%), & HRH/H)
Z IR M Cys (0.9%)F1Trp (0.9%). Hidr, JEHLE/
B 7K M 40 FE R (Ala, Ile, Leu, Met, Phe, Pro, Trp,
Val)934~, & EE R EBE41.7%; Wtk R K
R T, IR (Asn, Cys, Gln, Gly, Ser,
Thr, Tyr)814>, 11136.3%, FRPEZ IR (Asp+Glu)
20 FIHRPE 2 LR (Arg+Lys)251, 23 31l 15 8.9%Fil
11.2% (& 4) o 28 (0 Mg 17 % 2k W 48 50h
108.34, S-F-H4EKIE 80 0.058, ATEFR BN
35.67, HEMNZEHE TRKMENREEN.

1 GTCGCGAATGACATCATTGTACACAACGTTATACTTAGAGTCACACAGAAGGGACTCGAGTATGGTCGT

1 NDIIVHNVILRVTQKG L E Y GR

70  CAGATTGGCCTGGTCACCCTACAGAAGAAGCTCAAAACCGTCAAAATCCCAGACATGAGCGGCTCGGAG
22 QIGLVTLAQKKLKTVEKI PD M S[6sE |
139 AAGGTGTCTCCCATAGGCAAAGTCTCGTATAGTCTGACAGGCATACAGATCCTAGATCTCGGGTTGCCC

45 [KvsPiGckvVSsSYSLTGIQ I LDLGLP]
208 AAGTCGGCTGTGGGGTTGGTACCTGGCACCGGGGTGAGTCTGTCCATCGGCGATGCCTACATTAACCTG
68 [KSAVGLVPGTGV s Ls I G DAY INL
277 CATGGCAACTGGAGGGTCAAATACCTCAGAATCATAAAGGACAGCGGATCGTTCGACTTGTCCGTTAGC
9] [H6NWRVKYLR I | KD S G S EFEDLSVS
346 GGACTCAGCATCAGCGCCACCATCAGCGTTAAAGGAGATGACACAGGGCGTCCGGTGGTCAGCAGTGCT
114 6LSISATI S VK G DDTG RPVVS SA

415 AACTGTGCAGCCTCTGTTGGCAATGTCAAGATCAAGTTTCATGGAGGTGCCAGCTGGTTGTATAATCTG

137 NCAASVGNVKIKF HG G A SWLYNL
484 TTTAAGCACTACATCGAGAAGGCTCTGCGCAGTGAGCTACAGAAACAGATCTGTTCTCTGGTGGCTGAA
160 FKHYI E K AL R S ELQKQI CSLVAE
553 GCCATAGAGGAGATGAATCCCCATCTGAAAACTCTAAATGTTCTCGCGCAAGTTGACAAGTACGCTGAA
183 A1 E EM NPHLKTLNVLA QV DKVYAE
622 ATCGAGTATTCCATGGTGGAGTCTCCGCTCATGTCTAATTCAAGCATTGATCTCAGTTTAAAGGGGGAG

2060 1EYSM VE SP L M SN S SIDLSLKGE
691 TicTAcGGATCC

229 F vy

3 BE= X ESBPITE AT E 45 40 50N 7 BY
BER R SRR T
XUT K 22 R o8 Nrul Bl BamHING V) A7 25 BT R 48 4 R0k dik
pTWINT A & BRI AN N2 415 J7 HE R 7 i 224 &5 5 X I
Fig. 3 Nucleotide sequence and deduced amino acid
sequence of BPI1 active domain in channel catfish

Restriction enzyme site BamH I and Nrul by double underline; the intein
of pTWINTI by single underline; LPS-binding domain by box

http://www.scxuebao.cn

2.5 KSR

B K T 25 5 8w (1815), B S S
YU K BPI L [H T b () #6422 JIKEE v, Bk P
KA N2.089, F/MEN-1.911, HixZKEE
JF 3 v 2 7K X3 R T B K D3, R i R
ATREREEKE R, SHEAMER PR —2.

2.6 I 4AREE L 53 # B ThBE T 43 #

38 3 PsortFe )7 X BPI1H: K 4 1% 19 & 13 i 17F
TP ANMEREN TR, B TN T4
KiiA (mitochondrial, 43.5%), HA/:76 T 40 i 5
(cytoplasmic, 30.4%)HI40MI#% (nuclear, 26.1%),
W2 B 1 AT REAE AN R AR Y TR

iz F Protfun 2. 2% {4 T BPT1 1) T g 4325 .
ZERUR, RS RIERE SR . RER . B
B F A=A . BRI LS A i RN sit ot e v e 4%
I RE 09 AT REME 4> WM 0.242. 0.207. 0.183,
0.135710.104; 67 il 25 Hh 4 by 41k 340 J5E it 1) AT
YRR, 401285 fENESH 0T ¥Rk
T AKET. BfEA. &8 8 it gl
EE A AEME 5 80.074. 0.038, 0.031, 0.025,
0.024710.023, P& THABIIRE (1), R
D BPI AT i 75 W W s g 15 1 DA A e e AR 4
B REFE TS R ERKREEZER.
27 EEINEERRTEE SR

PRAF S5 U A YL BOE — B A KR
v B AR s A R A B, BRI E,
MG IR . AN S TG PR 545 . 382 NCBI
(CDD T H A Mr & B, BE S SR T 5 IKBPILIY)
223 & HE R 5% HE & — > BPIHE X % (BPI super
family) i PR ~F 25 A3 (1 6), 1245 H SO I RE H A1l
22 [REE R AN I A 2 0, i B AN B
KHINRE., DF5EE M, BPLE YK 1 ME 0 T 40
LI B R 2 S BT R A B R 2R R B,
I, BE R EMBPIT A K3 K AT e )R T 5 7Y
Pk, HEM P BKBPI AT B8 2 40 A 3™ A= i —
ol £ 35 1 Ko
28 ERZR/KRZFKEBRTM

2 Ik g 2 B B U R R S B L
AOAe S RIE 8 I A, HAE T REE R
Sy 1 A B 25 U G B A it T B R RE A BRAR
Oy TUR BRI, AT A IE R AR W T RE
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A) R)YMN) (D) (©) Q) (E) (G) (H) D) L) K)M) F) (P)(S) (T) (W) (Y) (V)

FIHTR TR
name of amino acid

E 4 BPNEFEIESSEERFTIHEMS T

Fig. 4 Composition analysis of deduced amino acid sequence of BPI1 gene

Kyte & Doolittle $fi 125 P35 K PRI B 11k /=9
Kyte & Doolittle scale mean hydroghoblcny profile
”s scan-window size=

Hpﬁob./Kyte & Doolittle —

2.07

A LT

TEH AL
mean hydrophobicity

=

o o
I
-

| |
—_— —_
[V
T T T

-2.0 - - - -
50 100 150 200
frE
position
5 B X E S B R BPIE B Bk M 4 A

Fig. 5 Hydropathy profile of BPI1 amino acids

1 SOMPAFE > X BPI1 4 £5 ¥y i, 4% 5%
B (& 7-a), BPI1Z 3R 3 2 i B-9r & (extended
strand)F8 i, HoF i ik 33.63%, IR G5 H A A

FBPIYLE KL 0 F e . HAIK O a- 12 (alpha-
helix) Fl TG LI 45 il (random coil), 431 1729.15%
F127.80%, 1M1 B-%% £f (beta turn)f¥ 5 9.42% (/& 7-a),
XL ZE A AT R I8 BB BE 45 K, AT v T R IR
Xof BB 1) 3 R0 3, DT 44 /2 B BT 36 14 o 3B AT SWISS-
MODLEZ [ = 2 45 44 [F] I 45 0 2 146173 D%
FA T (1] 7-b), P = 45 b4 ] 4 I BiE o5, S g
DA KBPITR H o~ 5 . -4 & F1 TG A ) 34 ith 76 51
AL B — A VF IR R 25 R 250, A 2540 22—
MR

2.9 [RELEMAFLT ST

Z 7 5t 2 TR — 475 Z Y
AL SCZR, DARE X 7 30 /) R AR A — A ] B 4
BT . 227 5 E x5 TR IR b Al e B
BE 5 R g 1 Ik BT KL N & R ¥ 51 5 NCBI
BT YR EMBPIE R (8 5 AY 81635 1) AY & ik
BRI R RS, JP A — 8 1 99.1% (14 8-a),
AR R R —32, H A5 RIE1003Z 7 (&l 8-
b)o SR, BEAS R AKBPI A3k
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6 Ko % 4R 41 %

#* 1 BPNINBES R
Tab.1 Analysis of BPI1 function

functional category probability enzyme class probability probability probability
TR AN A 0.012 FULIE R 0.128 RS T 0.074
amino acid biosynthesis oxidoreductase signal transducer
MR T A Ak 0.183 i di 0.062 Z Ak 0.021
biosynthesis of cofactors transferase receptor
o 3 0.039 IK gt 0.071 W 0.001
cell envelope hydrolase hormone
M T 0.059 SR 0.020 SR 0.023
cellular processes lyase structural protein
ke R 0.045 St 0.010 T 0.025
central intermediary metabolism isomerase transporter
e it 0.207 SN 0.070 8 Tl 0.017
energy metabolism ligase ion channel
JIg iy R ARG 0.054 B S JR03S B I 0.004
fatty acid metabolism voltage gated ion channel
T I 0.242 B il 0.010
purines and pyrimidines cation channel
ARG 0.025 LT 0.038
regulatory functions transcription
SR 0.104 AR T 0.019
replication and transcription transcription regulation
Fi% 0.135 PR 0.013
translation stress response
eI 0.03 E VI 0.015
transport and binding immune response
ERSRE 0.031
growth factor
SR TRGE 0.024
metal ion transport
qur?hﬂ ﬁﬁ@%e 1 100 ‘ ’ 200 ‘300 400 ‘ 500 600 672
apolaj} ti%i%i—g'f,‘ocket AAAAA A MA AdA A
K os) A
g iy
Sp%%cﬁgns BPIHZ
superfaminly BPI superfamily

6 BPNEFLEHIE 574
Fig. 6 Domains analyses of BPI1 gene

i (Megalobrama amblycephala) . W
(Oncorhynchns mykiss)h S K VG ¥ 5 (Gadus
morhua) S AL, 5 HAM S Y K% KR M —
AR A B).

2.10 BPIFTERAEpTWINIR L H &y R
¥%E&RIE

BPIFEH R Bi K/NA669 bp, pTWINIZE A
B A CBDIR 2 5 N & BKR /N 225 ku, DU
I ) T 2H 6 3K R p TWIN1-BPI £ IPTGi% 5
Fik, KRBT 4 FEL NS0 kulfl G 8 H A
(K19), SHUH H M E A R/DHEM . 258K T/%

http://www.scxuebao.cn

PR AR 2075 T A L R TR A 4 A s AR I 45717
FUH H 41 3K OB pTWIN1-BPI1/EBL21(DE3)
AT TRk

3 iR

A NBE -1 R A R — A IR R R
FT, FEAELE T 208 10 240 M 00 18 5% B i ot
o, A0 3R A TG IR MR 20 M RN B A 4 i 3R T
KGN b R Al . BPIV) 459 22— A1 R i [l
ek, fL & BPI1(1~2304aa) I BPI2(250~4561
aa) PN M8, AFSE R WIBPII A5 1l 58 2 B oA
UG M DL S RN BE R A PR Rk —2P
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10 20 3|0 40 50 60 70
VILRVIQKGLEYGRQIGLYTLQKKLKTVKIPDMSGSEKVSPIGKVSYSLIGIQILDLGLPKSAVGLYPGT
geeeee ttceeeeeechttceeee ttcceeeeecteeeeett eeeectt
GVSLSIGDAYINLHGNWRVK YLRIIKDSGSFDLSVSGLSISATISVKGDDTGRPYVSSANCAASVGNVKT

eeeeeccheeeettoceeeeeeeectttceeeeeet coeeeeeee eeehhhhhhhht ceee
KFHGGASWLYNLFKHY IEKALRSELQKQICSLYAEATEENMNPHLK TLNVLAQVDK YAEIEYSHVESPLNS
eeet cchhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhet thhhhhhhhhhhhhhhhhhhhh

NSSIDLSLKGEFY
geeccoee

Sequence length: 223

SOPMA:
Alpha helix (Hh): 65 is 29.15%
3,0 helix (Gg): 0is 0.00%
Pi helix (Ti): 0 is 0.00%
Beta bridge (Bb): 0 is 0.00%

Extended strand (Ee) : 75 is 33.63%
Beta turn (Tt): 21 is 9.42%
Bend region (Ss): 0is 0.00%
Random coil (Cc): 621is27.80%
Ambiguous states (?): 0is 0.00%
Other states 1 05 0.00%

(a)

(b)

&7 BPIEHRZREMTNM ()R = HKLE TN (b)

Fig. 7 BPI1 protein secondary structure prediction (a) and tertiary structure prediction (b)

Fort

percent identify

# 5 R.norvegicus (NM001004079)

[1(2]3|4]5]6|7/8|910/11]12]13 ]
1 0175686 6088803 367372 363358345 1 BPIT K 100 7%% S.scrofa (NM001159307)
2 | 00 [l73/00/677 971903 372331 45367363350 2 AY816351 A% H.sapiens (NM001725)
3 {33320 717/ 08 @4/30839381| 27358345332 3 AIT76553 —] F A O.cuniculus (NM001195804)
4 413 40.6Ei827 993363376/363(305332/3361327| 4 CDQ69857 WG P.bivittantus (XP007441926)
81s ‘4234083553180.593358358350 305314301323/ 5 CDQ69545 S s50) [ ALH C.canorus (KFO77476)
& @ 6 o128 502/ soo [l 407 398 0333635035045 6 AAM52335 1001 (1% £ garzerta (KFP17256)
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Fig. 8 Homology analysis (a) and phylogenetic tree (b) for BPI1
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Fig. 9 SDS-PAGE analysis of pTWIN1-BPI1 expressed

M. protein molecular weight marker; 1. BL21/pTWIN1-BPI1 induced by
IPTG; 2. BL21/pTWIN1-BPI1 non-induced by IPTG; 3. BL21/pTWIN1
non-induced by IPTG; 4. BL21/pTWINI induced by IPTG
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The prokaryotic expression for BPI1 gene of channel catfish
(Ictalurus punctatus) and its bioinformatics analysis

*
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Abstract: To research the characteristics and structural features of BPI1 gene from channel catfish (Ictalurus
punctatus), total RNA was extracted from channel catfish kidney tissue and reversely transcribed into cDNA.
Specific primers were designed to clone the BPI1 gene. Then BPI1 gene was inserted into the prokaryotic
expression vector pTWINI. The successfully constructed vector pTWIN1-BPI1 was transformed into BL21 (DE3)
competent cells for prokaryotic expression. According to the analysis of SDS-PAGE, the recombinant expression
vector pTWIN1-BPI1 successfully expressed a 50 kDa fusion protein, which conformed to the expected size. BPI1
gene sequence was studied by means of bioinformatics software. The results showed that BPI1 nucleotide
sequence encoded 223 aa, with an isoelectric point (pI) of 9.07, and belonged to BPI superfamily. It was a stable
and soluble protein. Subcellular localization of BP/1 was in the mitochondria (43.5%), cytoplasm (30.4%) and
nucleus (26.1%), hence BPI1 may play a role in signal transducer or promote growth, especially in the energy
metabolism and cofactor biosynthesis like purines and thymine. The secondary structure of BP/1 mainly consists
of a-helices and beta-pleated sheet, besides, the tertiary structure of BPI1 was a rod-like structure. The amino acid
sequence was highly conserved and shared the highest homology with BPI of channel catfish, along with
sequences identities 99.1% and the same branch in the phylogenetic tree. Thus BP/1 gene sequence had lower
mutation rate in the same species and had a strong conservative property that may have little impact on the
bioactivity among individuals.
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