F11EFE 2 MTEYMEIR Vol. 11 No. 2
2020 4E 6 H JOURNAL OF TROPICAL BIOLOGY Jun. 2020

NEHS: 1674 — 7054(2020)02 — 0145 — 11

BEMAIIERERTER MCP ffiZELKEI
fRE B ompN1 B & ZERERREZRIE

2H

g&}%’ %E/ll%’ﬁﬁm’a% #@’E EZ’% 5}2%’
FRN, EVEH, FAF

(HERI R H ARk S 25% %, 5 570228)

O B MR IUR R R R Y, TR el SISO T L B U AP R T A A
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FIAL S A3 R A8, 43 DA # A% 25 38 4. MCP-ompN1 pET28a Al MCP pET28a 1 ompN1 pET28a, Jf-7E
KT P53 50175 2R R4 4 11 MCP-ompN 1, MCP, ompN 1 J, P57 FH A i A 4l £k K2 3% Br &2 35715 MCP-
ompN1, MCP, ompN1 # 1 . SDS-PAGE %4 R R, JFA% 3R ik 41015 3 7 3 41 1) MCP-ompN1 fill & 8 H,
Western Blotting 2% 52 W, 44k 15 3 /) MCP-ompN1 filt& 2 H A EA MCP #it 711, i A ompN1 FiiJF
PEo ARG F A R IR BTG B T MRS REA ST R ) MCP Rl 84 [ SMIE AR 1 ompN1 1Y
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P ) 2 R TR R 2R i O M DX W L AR, 30 2 Rh i A AR T AN RS SRk B b, 12 3] VNN 152
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PR R RSN 1 N1 (ompN 1) HEFT RS 3K, A FHREL & PR MCP-ompN 1 il 2 KK AL v, 120K 2
PREE B AT TR IR Y ) 5 Al JRE 8 14 4 £ K ) S R B LR A LAY, TRTIS0 mT AR i B I
AR SR A

1 MR5EEE

1.1 EEFF OmpNI1 HHJF](GenBank: NC 012779, protein ID: WP_015870209.1) Fl MCP %t [ JF
%1 (GenBank: AF534998.3)., MCP #4244t ompN1 (1) N ¥, H1a] FHZME EILAR 5% GGGS %1%, % R4 LA
J¥%51) MCP-ompN1 £ p K2x A Bl S 2 B AR AR 50 F A s Z b )E, A TAY TR
() Bt A BR A Wl

1.2 Btk HEFRF  KIBITE (E. coli) DH5a JEZ 25400 . BL21(DE3 )&z 2540 Mot [ A= T
Y TRE (i) el Aa BRZA ;5 PET28a JEA% ik 2 /4R pMD19-T(sample) Fi B2k (A iy 15 g 244 i
Flez 52522 B AR 557 T 25 BRSC 0 2 R A7 IS IR & . SR/ MR &3 [ TaKaRa /A Fl; T4
DNA % 4%/ F Promega 2\ &; BamH 1 1 Sal I BR il ¥4 N YIE§ 1 | New England Biolabs 23 7l ; B 148
4 [ Solarbio /A F] (V2°5:YA1072); F A AAREE I A A 5L % [ il A 58 24k R A58 2474 [ sigma
NI
1.3 BALB/c /MR BALB/c /NEUMENE, 6 ~ 8 JEIS, T HEZ) 20 g, I F T AR B2 S s bt .

1.4 #3J3E MCP-ompN1 pET-28a [RAZFRIZFHFR RN LG LT MCP-ompN1 il 5 2K F H BamH 1
A1 Sal T AUEGEYI 5 RIS, 442 2 28 BamH 1 A1 Sal 1 WU Y] [N PET-28a 2844 I+, ### MCP-ompN1 pET-
28a JEAZ IR H A Ok

1.5 #3932 MCP pET-28a Ri%FIARAL M4 C LT EE FHIL /5 B MCP 2K J¥ 51 DL K pET-
28a FRIKFAK L) BamH 1 Fl Sal I BUINLA, B3t 1 X &G BUIALS RS 1. BWF5 190 F1:5'-
CGCGGATCCATGGTTCGTAAAGGTGAAAAAAAAC-3"; TN iiE51 ¥ A R1: 5'-ACGCGTCGACTTATTA
GTTTTCAGAGTCAACACGGGTGCAA-3"; 5| ¥y F1 T R Z32/m 92 BamH 1 BN 5, 514 F2 &
RN B2 Sal T EEYIN7 45 . LA MCP-ompN 1 5520 3L K P8/ i, 9748 B (R MCP, H A Bk
JNFITEIAR—BCh 1017 bp, K 343 [N H (1)L MCP #%:4:5] pMD19-T(simple) FefEZk AR, %42
FEYEAL 2GS A DHS o 5, HUCGHE 1 H 7% PCR %58, Tk PCR %58, UMY % 78 FIR A I
FE MCP pMDI19-T 5 21 ki #4 8 i 2l o 58 40 5 % 5ok MCP pMD19-T(simple) A&k ik pET28a #E47
BamH 1 A1 Sal I B9 3CRGYI, P38 523 B2 RIS H) & N MCP pMD19-T(simple) Fig 174 45 21 B (1) B A
MCP, 5 BamH I 1 Sal I AUV 5 pET28a 4%, B 5e i) A% 1K Wk MCP pET28a M4

1.6 #3932 ompN1 pET-28a [RAZFRIAFRAL  [FIFEARYE O 2k 418505 D0 1h 5 Ao fill 2 fiAe [C b SR AR
1 OmpN1 FEFFH, Bt S A BN S BN R 3 OmpN1 (WZERFH, LRI 58 BamH 1,
I ES N F2: 5'-CGCGGATCCGCTGAAATCTACAACAAAAACG-3'; Rl &S0 Sal I, 51411y
¥4 R2: 5'-ACGCGTCGACTTATTAGAAGTTGTACTGG -3'. Hvr, BRI ¥E I wG A7 5 H F Rk 3=
o LA MCP-ompN1 BB FPAWERARAR, §7 38 H H AL OmpN 1, H A B/ INVRIFUYAY—Ch 1146 bp.
P14 3F Wy B A9 5L E OmpN1 3% 4 3] pMD19-T(simple) & Rk A, 7 42 7= Wy 56 Ak 28 J8 2 25 40 it
DH5a &, [FIFEE L R 7% PCR %572, Foki PCR 4556, WU 4 A5 i 7 % ompN1 pMD19-T H 4]
kA )

2 FE ikl ompN1 pMD19-T(simple) #1363k Biki pET28a 34T BamH 1 #1 Sal I U], ¢ 1)
FEY) OmpN1 F BEad o i IR &tk A7 I, 50U 5 A 28 2RIk pET28a 4%, 58 MR 363 JiokE
ompN1 pET-28a 47,

1.7 IPTGiRE#EE 77 7% SRt & H MCP-ompN1, ompN1 & MCP 28 A% K3k i ki MCP-ompN1
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pET28a, MCP pET28a, ompN1 pET28a, 73l 5 A K #1 # BL21(DE3) &5z 25 4i g v, PRI PRI 7% =
10 mL & A RIRE R M LB Kig s, 37 C M IREE . WH, #ARFR LA 12 100 FHHE7 2
ODop=0.6. HUH 1 mL BRAE R ARSI, SRJSHEF N AR 431 B | mL & EP 45, Bt
8 . WEAMF IPTG WA T . IPTG MK E S 0.1,0.2,0.3,0.4,0.5,0.6,0.8, 1.0 mmol-L ™, 37 C
T 4 h, ISR K, SDS-PAGE 25 H HL KRG, 8 B4 26 H T il & IPTG 53R .

1.8 MCP-ompN1/ompN1/MCP & HEIFIIA M TRIEMM Kt AL (IS 1Y IPTG 175 S B 715
FeFIR, WE R T R T B O I R, B R RS 2 TR DA, B0 B e
T SDS-PAGE ¥k %5 . Hirb, T F & 2 mol-L™' JR ZE A1 2 mol-L™" £h R IR A% Bk 14 M e %, RIS
8 000 r-min"', 10 min B3 EIEWEEDIIE, ST 3 WK, ARG & 8 mol- L JREZ RIA M UIIE, BT
TESE TR R . KA 8 000 r'min™ B.0> 10 min, FULTER 5 -

1.9 BEEHELREM MCP-ompN1/ompN1/MCP & X E AL A 33k, it LLSEIEA T A IR IR 1y &2
PE RSk, BARRALBRIT

(1) IR A B Al fl R A SRR LA 6 000 ~ 8 000 rmin™', 4 °C, B5.0> 15 min, 3 1 F 9 £k
FRUB B A R % A T 4R 3 T TR AR, R P B R (LA DRI 25 1F T B s I o B 7S B AR 2 A T
40 %, TAE 5 s, 815 3 s, BEFE 15 min, 8 000 r-min (50 mL .08 83, LUF [A]) B0 15 min, KBS0
WA B ALK U PBS S0P . SRR TL. 28 vl T 04 T AR AR T B PR A%, Fe X JCE 10 min, 4 °C,
8 000 r'min' B0 15 min WEETTIE . SRS+ IR se W AR TR B AR IN 100 pL ALWA AV A 22 /P 1, E iR
i, 2R 1 he 4 °C, 8 000 r'min' 2.0 15 min, Jt4E i,

Q) EARBENH EAWREIIEE 0.1~ 1.0 gL, 2 ABHTEEH, iE T2 S wh i 1 I 786
BITREME. BEENENLE. DS 6 mol L IREMBEEZ 0P 1, 4 °C Z18 BN 6 h; 2)7E X
4 mol L' IRZE B ML MK 11, 4 C 1B NT 6 hy 3)FE 2 mol- L RRMEHEZE I 1, 4 C 18
BT 6 hy 4) 14 T AT 6, 4,2 mol L™ IRZEA BB HT & MM B IR E THEMR L (PBS) 2 il iz
Mrit %, #kJ5 SDS-PAGE K il 8 (1465 . & 15 1Y 8 L dEA T8 (ND AR alifb, 75 10 52 vk R alifb ) i &
MCP-ompN1, MCP } ompN1, 55 HIB IR T8 FIVR 4R 15 B il Wk B, X 2R #1780 C A7

=1 EhRELS
Tab. 1 Formulae of buffers

2% K Buffer il /7 Formula
AR R 5% R T 50 mmol-L™" Tris-HCI, 1 mmol-L™' EDTA, 100 mmol-L™" NaCl, 1% TritonX-100, pH8.5
PBSZE Mk 8.0 g NaCl, 28.65 g Na,HPO,-12H,0, 0.234 g NaH,PO,-2H,0(1 L)pH8.5
NN 50 mmol-L™" Tris-HCI, 1 mmol-L™' EDTA, 100 mmol-L™' NaCl, 1% TritonX-100, 2 mol-L'[Jg
ERUANN
#,pH8.5)
ST 50 mmol-L™" Tris-HCI, 1 mmol-L" EDTA, 100 mmol-L™' NaCl, 1% TritonX-100, 2 mol-L " /i
JIK, pH8.5
s 50 mmol-L™" Tris-HCI, 1 mmol-L™' EDTA, 100 mmol-L™ NaCl, 10 mmol-L™' DTT, 2 mmol-L™
SRR R LB R T A " ’ ’ ’ ’
MR RIEL oy, 8 mol-L IR 2. pHS.5
(50 mmol-L™" Tris-HCI, 100 mmol-L™' NaCl, 6 mol-L'/4 mol-L™'/2 mol-L™' JX %, 1% H &z,
2L T 5% Hi, 0.2% PEGUHIXTA> T3 550), 1 mmol-LE AL B H Ik, 1mmol-L & JFIA
H K, pHS.5
. 10 mmol-L™" Tris-HCI, pH 7.4, 104 mmol-L™"' NaCl; 25 mmol-L™' NaF, 8 mmol-L™' NaN3, 0.1%
Blocking buffer Tween 20

1.10 SRPBREMMIIERNSE W BALB/c /MR 9 H, Hrb 3 Higgf PBS X R, 3 HiEataifb/s
ompN1 il AP, 73 3 RSt alifb/s MCP & FHl & ATt e 58T AR A 0.5 mL i il
FIMLTE, AT T SR BT 2 i 7 s T, Sl o 1 g L HUlts 16 B e 7 d Jm ik
Frel 2 RO, LIS EEka 7 d S 10, B0 4 e BRRGRBE AT— RS /DN BREA T R A SR L, KR 21014 1l
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FE 4 °C THCE IR, TR S, 4 °C F 1200 rmin™ 250 10 min 4355 H MIE 4y, AT IS 22094600
111 Western-blotting 8T MBERFF M K 2lifk /519 MCP-mpN1/ompN1/MCP # [ #47 SDS-
PAGE LUK I 555 A0 RN, RS RRGR Mg A . TSEER AT 5 AR TRIRE R/ NI IR 4R AT NC R, 12 A
SRR 10 mine FEMRAEE T Z FARRIE AR . 24 JZUE48. NC B, BEIE . 24 284K, FIMKAR
M AT A, DR . BB . NC BORSBA X 5%, B8 — 20 S bR, BBk VR 3, Beifcb b 2 A
Wt Hem iR, fHE 25 V, 585 1.5 he FRLEAUS, Wit s RSO , I ERURRI B A5 A e BN .
IXTBST $EAE, 5 minx3 K, Hl A 35f 4] ¥ (1x Blocking buffer( £ 1) il A 5% BLAs W45 ), Fra ke sh, =i
2ho FFEEPAIWE, H 1x TBST YR, 15 minx5 ¥R AN —HUEAAFALE 1« 2 000 EHPATRRRE, WAL/ S35
478), 4 °C FRCEAR . F—Pi, F IxXTBST YA, 15 minx5 ¥, MA SR E AP BB I ) — 40 (Fie A
FALE 1 0 5000 FHEERGRE ), BEOGHCE 2 he 5290, H IXTBST ¥, 15 minx5 K. ffFifit Western-
blot #4753H7T

2 HEREHH

2.1 MCP-ompN1 pET-28a EHR#ZRIAHKHME MCP-ompN1 pET-28a F 4 FKik#k A H BamH I Al
Sal I JEFTRUEHT], Herp A4 22 4 10 uL: MCP-ompN1 pET-28a H41/fki 3 uL, BamH I 1 Sal I 4% 0.5 pL,
10x NEB Buffer 1uL, ddH,0 5 pL, 37 C /K& 4 h, B0 7= Pyt A T3 g b5 Fe Dk B A, S 2
W7, AR 2 AU UG 2 W 450 (] 1), — 2800 R R 5 125 204, 75— 4502 B i 454 MCP-OmpN1,
HAHE R/ T 2 000 ~ 3 000 bp 28] 47 Wiz [BISCI R, I e 285 5 W A/ —24, R 2 217 bp,
FFEIER, 3% 2B 5% 2635 MCP-ompN1 pET-28a T 2H 0 Ay 2 i 2

A Sal I

24k JFokl PET28a
MCP-ompN1

1 MCP-ompN1 pET-28a 41 Foki [ 1% K B 56 3iE
A.MCP-ompN1 pET-28a T4 5k [&li%; B. MCP-ompN1 pET-28a T4 Fkir BamH I 1 Sal I X{E#I45E; M: DL 5 000 bp
DNA marker; 1: MCP-ompN1 pET-28a i 2H SR # BamH I 1 Sal 1 XU 5 15 22k 4k 25 Bk PET28a 1 H A% - Bt MCP-
ompN1; 2: &AEAL2s ki PET28a X I
Fig. 1 MCP-ompN1 pET-28a recombinant plasmid map and digestion verification

A. MCP-ompN1 pET-28a recombinant plasmid map; B. MCP-ompN1 pET-28a recombinant plasmid was identified by
BamH I and Sal I double digestion; M: DNA marker DL 5 000; 1: MCP-ompN1 pET-28a recombinant plasmid was double
digested with BamH I and Sal I to produce a linearized empty plasmid PET28a and a target fragment MCP-ompN1; 2: A
linearized empty plasmid PET28a control.

2.2 ompN1 pET-28a [R#ZFKIAFHKHIME  ompNIpET-28a 355k BamH I A1 Sal T #E47 XU, Kt
R 70 1) 0.9% Pk I H kR I, S 345 R 7R ompN 1 HAR ST 1000 ~ 1 500 bp Z [8], I H. 5 B
X HE ompN1 FE[H (1 146 bp) B2 T Rl —07 8 (K] 2)o K5 WY =9 v 1Kk s 2547 1 [mDiAe, [mTiser= 4y it
FFOURE o DU P95 B e 1 91 ot i 225 5 s T 3 B ARLRLEE R 100%, TE B JF A% 2235 ompN1 pET-28a %
AR

2.3 MCP pET-28a [RAZFIAFMHIME WAL Y MCP pET-28a ik ki 437 BamH 1 1 Sal T 32
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ompN1 pET-28a(+)
6517 bp

Kl 2 ompN1 pET-28a T2 Fok &3k A2 g U] 5iE
A. ompN1 pET-28a T 20 Jii ki [ 1% ; B. ompN1 pET-28a JJi #i i BamH I A1 Sal I 3§ ] % & ; M: DL 5 000 bp DNA
marker; 1: FRMR 25 FURL PET28a %) #8; 2: ompN1 [HPEX BE; 3: ompN1 pET-28a T4k i BamH 1 A1 Sal 1 XU 515 228
b4 ok PET28a #1H 19 A Bt ompN1,
Fig. 2 Map of ompN1 pET-28a recombinant plasmid and enzyme digestion verification

A. The ompN1 pET-28a recombinant plasmid map; B. The ompN1 pET-28a plasmid was identified by double digestion with
BamH I and Sal I; M: DNA marker DL 5 000; 1: Circular empty plasmid PET28a control; 2: ompN1 positive control; 3: The
ompN1 pET-28a recombinant plasmid was double digested with BamH I and Sal I to produce a linearized empty plasmid PET28a
and a target fragment ompN1.

FERUEYT, RSB 7™ ) 25 6 e H Uk R U S 7, B U0 7= il B 2 2%k, Horh /N 1 45 62T 1,000 bp Fff
I, 5 MCP %K F Bt (1 017 bp) K/h—2 (] 3 fitzR). Fill & K A4 257 0 PET28a ZeMEfb2s ok, fe/h
e R B ARAT, A T BTN TIOIN 45 5 R0, e N ST EA T IR [RDSCS D, 1007 25 SR LU G A A 3
ik MCP pET-28a R A AL

23 JFki PET28a
MCP pET-28a(+)
6370 bp MCP

€3 MCP pET-28 40 ik P 1% K B 56 uE
A. MCP pET-28 H 4 JFik: K] 3; B. MCP pET-28 H 41 it i BamHI Al Sall XUEF] %5 ; M: DL 5 000 bp DNA marker;
1: ok 2s Bk PET28a %t R ; 2: MCP FH k%R ; 3: MCP pET-28a i 4H fu kv #% BamH 1 1 Sal T MUY /5153 2k Mk 23 Bk
PET28a 11 H () Bt MCP,

Fig.3 MCP PET28a recombinant plasmid map and enzyme digestion verification
A. MCP pET-28 recombinant plasmid map; B. MCP pET-28 recombinant plasmid was identified by BamH I and Sal I

double digestion; M: DNA marker DL 5 000; 1: Circular empty plasmid PET28a control; 2: MCP positive control; 3: The MCP
pET-28a recombinant plasmid was digested with BamH I and Sal I to produce a linearized empty plasmid PET28a and a target
fragment MCP.

2.4  MCP-OmpN1/ompN1/MCP & HNIE S 3Rik 5 SDS-PAGE 747 H4H E 4 ) MCP-ompN1 pET-28a, MCP
pET-28a & ompN1 pET-28a F&ik Tk /3 M4k 2 BL21(DE3 ) B2 A4S, /INE Ak 17 S 3 i o
I IPTG e BE S 2 R A5 I 23k, SR FEAR I AR IV 1) e i 5 S Wk B R A T DR 15 e e kil 4 Fn 4l
REH.
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2.5 MCP-ompN1 pET-28a [R#ZFRIAF A EIFSRKILE MCP-ompNI pET-28a H 4 RILE KKk =
BL21(DE3) &2 &40/, 1 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 mmol-L™" (1) IPTG ¥ B4 5, FHorh AR
IPTG SR XT I, 37 °C 5% 4 h, IWE S RLEIK, 17 SDS-PAGE & HLIKEN . SC9e 25 R
NS IPTG R EEITEYY 85 kDa fi B AN R (F] 4), X 5 U MCP-ompN1 #5211 (82 kDa)
KANFEAR—F, A 1 UkGE AR IPTG ¥ EE (X HR AL, 2F 2 7kiE 0.1 mmol- L' 1Y IPTG R JE T A
IR EI L, A 0.1 mmol-L'IPTG J& MCP-ompN1 fill& 85 I Foil F6 IR MR FE

kDa M 1 2 3 4 5 6 7 8 9

85 MCP-ompN1

50

35

14 MCP-ompN1 PET28a H 4 FiA IR MIBEIE S
M: 120 kDa Protein Marker; 1: K1l IPTG *J 84 2-9: 73324 0.1,0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 mmol-L™ #J IPTG <&
Fig. 4 MCP-ompN1 PET28a recombinant expression vector gradient induction
M: 120 kDa Protein Marker; 1: Control group without IPTG; 2-9: IPTG at the concentrations of 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.8, 1.0 mmol-L’, respectively.

2.6 ompN1 pET-28a [R#ZFIEHKMFEEIFERIE ompNI1 pET-28a Fik#HIA%%4 k%= BL21(DE3) &2
AU, [FFER 0.1,0.2,0.3,0.4,0.5, 0.6, 0.8, 1.0 mmol-L™" () IPTG e JEHLE, Hod LIoR N IPTG #5519
FRAE A XTIR, 37 C S 4 h, INEE R IR, 91T SDS-PAGE & FH LUK KGN . 5256 25 IR /R B4
IPTG e FE AL 45 kDa (i BAN A B R (K] 5), X 5 HUIHAY ompN1 & 1 (44.5 KDa) K/h—2, H
55 1 PKIE AN IPTG He A% IALZH, 2 3 1k 0.2 mmol-L™' A4 IPTG ¥ 154 S 1 # k& 2, P8 0.2
mmol-L'IPTG /& ompN1 £ H foidi Fe ik WL .

kDa M 1 2 3 4 5 6 7 8 9

85

et s .-
5 ompN1 pET-28a FikFIAKMERE AT
M: 120 kDa Protein Marker; 1: Al IPTG X H82H; 2-9: 435124 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 mmol-L™' ¥ IPTG ¥k &,

Fig. 5 Gradient induction of ompN1 pET-28a expression vector
M: 120 kDa Protein Marker; 1: Control group without IPTG; 2-9: IPTG at the concentrations of 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.8, 1.0 mmol-L™", respectively.

2.7 MCP pET-28a [R#ZFRiAEIAHIBEEIFESRIE MCP pET-28a Fik#H AL % BL21(DE3) &2 540
W), [RIFERT 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 mmol-L™" % IPTG e AL, Hod IR NN IPTG 5519 18
VERXFIE, 37 °C S 4 h, ISR I, JE1T SDS-PAGE % HHL KA, SCE45 8 8R4 IPTG W E
YIHEZ) 45 kDa (L B A FE I FRK (K 6), Bl MCP 5[4 FIl PET28a 4R 44E 1A %5 1~ F11 22 T8 B o7 45 6] )
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kDa M 1 2 3 4 5 6 7 8 9

MCP
350
L Chag ¢ ' » B - | o
K 6 MCP pET-28a Fik#EIKAIBEE IS
M: 120 kDa Protein Marker; 1: Al IPTG X} #4H; 2~9: 435124 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 mmol-L™" A% IPTG ¥R .

Fig. 6 MCP pET-28a expression vector gradient induction
M: 120 kDa Protein Marker; 1: control group without IPTG; 2—9: IPTG at the concentrations of 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,

0.8, 1.0 mmol-L™", respectively.
FERFIRMRLG B 2078 45 kDa, iX 5 A5 R —3, Hrp 3 1 WGBSR IPTG e B AxT IRZ, 56 3 7K
T 0.2 mmol-L™' ) IPTG W JFHFHE HF AR T, 58] 0.2 mmol-L'IPTG J2& MCP & id F kW .
2.8 MCP-OmpN1/ompN1/MCP Z& H B Al /A M R IA#& M  MCP-ompN1 pET-28a, MCP pET-28a % ompN1
pET-28a F ik ik 73 il %Ak 22 BL21(DE3) Bz ML, /3 il in A 2 il 19 IPTG WA 4 h, 28
Je WA B AR LB e, BT B DT TE HEAT SDS-PAGE HL PG4 1 278 I rh 2k i SR e A ik rh %
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Fig. 7 Soluble expression detection of the fusion protein

M: 120 kDa Protein Marker; A. MCP-ompN1; 1: Induction without IPTG; 2: Whole bacteria induction with addition of 0.1
mmol-L™" IPTG; 3: Supernatant after fragmentation after induction; 4: Fragmentation after induction of expression precipitation.
B. OmpN1; 1: Whole bacteria induction with addition of 0.2 mmol-L™' IPTG; 2: Supernatant broken after induction of expression;
3: Broken pellet after induction of expression. C. MCP; 1: Whole bacteria induction with addition of 0.2 mmol-L™" IPTG;
2: Broken supernatant after induction of expression; 3: Broken precipitate after induction of expression.
2.9 MCP-ompN1/ompN1/MCP & H AV BLIR A S M K 4i{t. MCP-ompN1 pET-28a, MCP pET-28a & ompN1
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VEVRDUTE, FLUH ¥ i 22 w0 1A DR B VLIS IR %, e MK AE & 6 mol- L™ JIRZR | 4 mol- L™ IR &
2 mol-L™" IR R WY MG W 1A PBS Z2 vhifid vh 47 6 B i Ay S M A3 B 2k A S MmO 1 (LR 8) 6
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3 BIHE R Y 44.5 kDa 7 B AN A 509 447, B ompN1 2 [, MikGE 3 A TFUKGE 1 A1 2 Br T B9 & A%
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Fig. 8 SDS-PAGE detection of MCP-ompN1/ MCP/ ompN1 protein

M: 120 kDa Protein Marker; A. MCP-ompN1; 1: Induction without IPTG; 2: Whole bacteria induction with addition of
0.1 mmol-L™" IPTG; 3: Renaturation and purification of MCP-ompN1 fusion protein. B. MCP; 1: Induction without IPTG;
2: Whole bacteria induction with 0.2 mmol-L™"' IPTG; 3: Renaturation and purified MCP protein. C. OmpN1; 1: Induction without
IPTG; 2: Whole bacteria induction with addition of 0.2 mmol-L™" IPTG; 3: Renaturation and purification of ompN1 protein.

2.10 Western-blot MMM EFFF MM K24 fk)5 1) MCP-ompN1/ompN1/MCP & [ 1E At ik
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T 44.5 kDa il 82 kDa i &, H5HUNAYSLIRZE R —2. & 9-B L MCP Hl MCP-ompN1 & FIE Mt e 5
PELES MCP S8 137, FHorb ikl 1 4 FIPEXT IR MCP #5141, 7K 38 2 S~ MCP-OmpN1 fl& 85 14, K/ 5i
KLFE 45 kDa Fl1 82 kDa i &, 5HUIAY IR 45 — 2, SCIe2s %KW, S MCP-ompN1 @l & & 134 hE
5 MCP J ompN1 fe3%/NRUMTE S A, I HHA R 1R 54
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El 9 4ifk)5rmiA A MCP-ompN1 fJ Western blot #6:]
M: 120 kDa Protein Marker; A /' 1: ompN1 25 [1; 2: 5254 MCP-OmpN1; B /' 1: MCP %5 [4; 2: R4 -1 MCP-OmpNI1 .
Fig. 9 Western blotting of purified fusion protein MCP-ompN1

M: 120 kDa Protein Marker; A. 1: OmpNI1 protein; 2: Fusion protein MCP-OmpN1; B. 1: MCP protein; 2: Fusion protein
MCP-OmpNI.
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Prokaryotic Expression of Fusion Gene of Fish Nervous Necrosis
Virus Capsid Protein MCP and Edwardsiella Ictaluri Outer
Membrane Porin Protein OmpN1

ZHANG Zhuandan, XIAO Zhengpan, WU Xinli, SUN Yan, LUO Ying, WU Hao,
WEI Shuangshuang, PEI Yechun, WANG Dayong

(School of Life and Pharmaceutical Sciences, Hainan University, Haikou, Hainan 570228, China)

Abstract: At present, certain proteins of the nervous necrosis virus are injected into fish as vaccines, but
traditional injection immunization cannot effectively stimulate mucosal immunity. In this experiment, the
capsid protein (MCP) of the fish nervous necrosis virus was fused with the transmucosal protein ompN1 of
Edwardsiella ictaluri to prepare a mucosal vaccine against the nervous necrosis virus. The gene sequences of
the coat protein MCP of the fish nervous necrosis virus and the outer membrane protein ompN1 of E. ictaluri
were obtained from the NCBI GenBank, and then optimized and synthesized, and the synthesized genes were
used to construct prokaryotic expression vectors respectively: MCP-ompN1 pET28a, MCP pET28a, ompN1
pET28a. The fusion proteins MCP-ompN1, MCP and ompN1 were induced and expressed in Escherichia coli,


https://doi.org/10.1128/JVI.01098-06
https://doi.org/10.1111/j.1365-2761.2009.01040.x
https://doi.org/10.1139/f79-219
https://doi.org/10.1139/f79-219
https://doi.org/10.1111/j.1749-7345.1987.tb00444.x
https://doi.org/10.1577/1548-8667(2002)014&amp;lt;0263:TEOBDI&amp;gt;2.0.CO;2
https://doi.org/10.1577/1548-8667(1992)004&amp;lt;0252:EOOSDA&amp;gt;2.3.CO;2
https://doi.org/10.1128/JVI.01098-06
https://doi.org/10.1111/j.1365-2761.2009.01040.x
https://doi.org/10.1139/f79-219
https://doi.org/10.1139/f79-219
https://doi.org/10.1111/j.1749-7345.1987.tb00444.x
https://doi.org/10.1577/1548-8667(2002)014&amp;lt;0263:TEOBDI&amp;gt;2.0.CO;2
https://doi.org/10.1577/1548-8667(1992)004&amp;lt;0252:EOOSDA&amp;gt;2.3.CO;2

B2l TR AR AR TE AR FE R MCP Al 52 1546 [T SR EE FH ompN 1 FiltA JE X 1 JFUAZ R ik 155

respectively, and they were purified through inclusion body purification and refolded through dialysis. SDS-
PAGE results showed that the purified MCP-ompN1 fusion protein was obtained by prokaryotic expression and
purification. Further Western blotting showed that the purified MCP-ompN1 fusion protein had both MCP
antigenicity and ompN1 antigenicity. It is indicated that the MCP-ompN1 protein into which the fish nervous
necrosis virus capsid protein MCP was fused with E. ictaluri outer membrane protein ompN1 was obtained by
prokaryotic expression and purification. Further study is needed to observe whether the fusion protein MCP-

ompN1 can be used as a mucosal vaccine against nervous necrosis virus.
Keywords: viral nervous necrosis; Edwardsiella ictaluri; fusion protein; inclusion body
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Reconstruction and Protein Expression of Flag-ALD Fusion Vector

CAO Xin, TANG Yanqgiong, LI Hong, MA Xiang, LIU Zhu
(Key Laboratory of Tropical Biological Resources of Ministry of Education/ School of Life and

Pharmaceutical Sciences, Hainan University, Haikou, Hainan 570228, China)

Abstract: Alanine dehydrogenase (ALD, EC 1.4.1.1) is a microbial enzyme, which plays an important role in
the transformation of alanine to pyruvate, carbon metabolism, nitrogen metabolism, and energy metabolism in
microorganism. In order to study the function of ALD protein in Aeromonas veronii that causes important
aquatic diseases, C4 genomic DNA of 4. veronii was used as a template to amplify ALD gene with Flag tag on
the N-terminal by PCR. The target gene was incorporated into the expression vector pACYCDuet, and the
recombinant plasmid pACY CDuet-Flag-ALD was transformed into E. coli BL21. The recombinant protein was
induced by Isopropyl-beta-D-thiogalactopyranoside (IPTG). SDS-PAGE and Western blot showed that the
recombinant protein of Flag-ALD was successfully expressed in a soluble form in E. coli. The results laid a
foundation for the expression of exogenous ALD protein. The flag labeled target protein may provide a
technical support for the further study on the function of alanine dehydrogenase in A4. veronii and the

development of bacteriostatic agents.
Keywords: alanine dehydrogenase; gene cloning; recombinant plasmid; protein expression
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