Short Communication

WAEY) 3R Acta Microbiologica Sinica
53(4) :397 —-402; 4 April 2013
ISSN 0001 -6209; CN 11 -1995/Q

http: //journals. im. ac. en/actamicrocn

it 32 1 R

ETKEZEANIRERARTRENGE

SR e B, BT, BRI

WL R R A SRR E R E A, B 214122

* o RE A B SR E ST, dE st 100101

B LH A YIUERUE T T 2 5 0 T 10 DK A% 2 1 7 5L R 5L B o 3 1 Ji 7 A UL R 1 FK) ] g 1

(5% 1L) 4

{4,5¢ % 55 14 (Green Fluorescence Protein, GFP) JLIK gfp Jy i 15 FE I8, LLUK B 8 (3 B A/ N 2K s Al NC i 4 ok
JE 7R 50, Bl FUIR T A I R 304k pHZ101 R0 pHZ102, I 56 A6 K #F B (Escherichia coli) JM109 FI 3|, 1% 5
BRI (Lactococeus lactis) MG1363. K45 R Y9¢ 5 WA WL %% 7= o 2 K T T 81 R0 7L I L oK v 32 A ) ) ¢ (5
o Western blot 45 R & W] GFP & 11 76 20 K W A1 8 AL FL IR FL Bk 1 vh 145 31 3254, JF H INPN-GFP iR H £
Hots BT LR LK B 40 M 5T 5 15 INPNC-GFP 25 11 ) K38 43 5 A7 T 5L R FLBK VA I 40 M e b K2 1LL b &5
SR T A O R B I UK A B 1 RE T AR AT e A T LR FLEK R 0 4 M L, b FLIR AR TR R
oy s BRI T IR 7 1)

KR UK B, RINER, FLRE, B HEA

FESZES Q933 NEAFRIRAEG A X E Y= :0001-6209 (2013) 04-0397-06

VK% 2 A (ice nucleation proteion, INP) J& 77 {E
T T & B % 5 (Pseudomonas syringae) ~ KR 3 [K B
(Erwinia) 15 Yo R B MU & (P. flurorescens) %5 41
Il R PR — b 23 9 84 3 1T £ P g 4 KPR DK
R o INP AL N 3 C 3l S e B IX 3 A4
Ry, 0 N I 45 K 3l 1 B I B e UL I
(glucosylphosphatidylinositol, GPI) 4 72 T 41 Y. 3% If1
NE IR RPN A S R E TS R e
H INP J2 21 AT ) N R B LA Rz NC K S B9 5
PRH BEAT R AE 22 B o 22 1 B B b R OA A U R
P10 FLR A 100 28 3 R 5% W 1 45 K A

20 M 1 A A DR IS T INP () 40 i 3R T JEE RS R S AE
P&V TF R~ 4 40 1 25 P Ak ey 3 R 7S a2k A 1 S R AR
Ji WA A T2 0 N H TS

FUMR B & — RELEM T, M2 g 2
224> 2 (generally regarded as safe, GRAS) f i 4&
Yo AT FUIR B AE 1 AR 1L AR R A 2 I AE
GRS TRE AR UE BT D e 7s 21 31 R 1 1 3% T LA %
TR R T M EM . HEH TR E R
[T N/ =gl = W< O Rl S i = B A3 N
(Streptococcus pyogenes) [f] M6 & E[[ﬁ] VEANE
( Lactobacillus  brevis ) ff) SHayer & E{m e

HEEWBE:HEK ARE S (31200691) ;b 5111 B 2R R 2 5L 4 (5102027) 5 b RE Bz 202 6 50 B 22 5 1) 351 B (KSCX2-EW-Q/G44) ; [H %

“863 1% ” (2006AA10Z319)
T WMEEE . Tel: +8640-64807401 ; E-mail: zhongj@ im. ac. cn

BB NP IHIIE B SRKF (1979 =), Lo, idb A YR, 35 22\ 98 501K 1 4 T 3845 WF 5, E-mail : zhangqx @ jiangnan. edu. cn; {3 £ [
(1980 =), L, W mg N, it =, 2 22 2B 1 25 WF & T AF » E-mail : houhuili6 @ 126. com

U #5 B #7:2012-0928; {8 [@ H #§:2013-0142



398

Qiuxiang Zhang et al. /Acta Microbiologica Sinica (2013) 53 (4)

Lactococcus lactis ] AcmA = H fs] . Hodr AemA &
FRAFAE T Lo lactis TP i) — il 35 221 IR ZE 0 7K i
g, R I B — A AW R B AR > R
ANE T5 72 I (0 v A B PEAH O o 28 T INP 9%
HE R s 45 K3 Aem A B 1 AR B0 R o 45 M 3 R A
—ERERE ALY, O T BE PSR B TR AR
BH L BT B0 INP gt 757 B A A 22 0 BH R v b i B A 4 i
A AL P DAY R IE N TG L A5l 4
B4 15 %) INP (1) N sty f1 NC i 45 #4935, FI) FH &8 6098
T 1 (Green Fluorescence Protein) 3L K gfp 1E K % 2
KL DAL Gl A I GFP i F A8 FL R W i R A O
ESE INP 7 LR 10 E D) fE -

1 FPRRU

L1 ##
1.1.1 BHE¥FMEK: KW AF & (Escherichia coli)
IM109, FLIR LBk 18 (L. lactis) MG1363, Jii ki pMGFP
Fl pMG36e A S % R A7, kL pINPN-GFP F
pINPNC-GFP Jy i [F Cha HJ {8 - g ™
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TATTTGTAGAGCTCATC3") Jy F i 514, PCR ¥ 1%
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1.3 XBHEMELCSARAKENE L
1.3.1 KA E 8L KA B2 25 1 ) 45 F0
Ak Fi JAY 1 ol B O T VR HEAT .
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4°C ,12000 x g 250> 20 min, b 35 B S 40 0 )5 40 4y
AT = 20°C % H
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Figure 1. Schematic diagram of plasmids pHZ101 and pHZ102.
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2. R4 pHZ101 %0 pHZ102 94 &
Figure 2. Identification of plasmids pHZ101 and pHZ102. A: digestion of the plasmids by enzymes. Lane 1,
pMG36e; lane 2, pHZI01; lane 3, pHZ102; M, DNA ladder. P is Pstl and H is HindIIl. B: colony PCR. M,
DNA ladder; Lane 1, pHZ101; lane 2, pINPN-GFP; lane 3, pHZ102; lane 4, pINPNC-GFP; lane 5, pMG36e.
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coli JM109 /pHZ101 FI E. coli JM109/pHZ102 ¥ fig
o 0 AR 5 1 &% €452 0, HJL T 100% 1) T4 44 #K fig
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MG1363/pHZ102 1 fig £ Ml 21 & (4 2¢Ot H 98 K
55, AT g AL R O GFP 76 FLIR B b 1) 20k 5 A K
FFE b I 2t . WHERR E. coli JM109/pMG36e
H L. lactis MG1363 /pMG36e ¥ o M 2 5] 5% 5 (45 3
KEIR) .
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Figure 3. Expression of GFP in recombinant E. coli and L. lactis
observed by fluorescence microscope. A, E. coli JM109/pHZ101;
B, E. coli JM109/pHZ102; C, L. lactis MG1363/pHZ101; D,
L. lactis MG1363 /pHZ102.
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Figure 4. Western blotting analysis of GFP expressed in recombinant
E. coli. lane 1, E. coli JM109/pMG36e; lane 2, E. coli JM109/
pMGFP; lane 3, E. coli JM109/pHZ101; lane 4, E. coli ]M109/
pHZ102.
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Figure 5. Western blotting analysis of GFP expression in cell plasma fraction (A) and cell membrane fraction (B) of recombinant L. lactis

MG1363. Lane 1, L. lactis MG1363 /pMGFP; lane 2, L. lactis MG1363 /pHZ101; lane 3, L. lactis MG1363 /pHZ102; lane 4, L. lactis

MG1363 /pMG36e.
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LT INP 35 40 Mo 78 28 4 e A8 40 i 3% 1f R ik
gy E A 90 kDa [ RIE &, HEl G & A H A S
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2t Salmonella " J& 7% 2.1 E 95 5 11 45 /4 ™ L 4
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hydrolase) " % . {H H i 9 1] 38 £ B &% INP T
o A AR MO TN R NP TP N U = A e of R
W RERAMNEE ARRE . T INP 32 25 41 54
ERIN Kimgittk 5 L. lactis MG1363 ) HE % N
Uity 25 K4 JAH BN, DRI AR HIE ST 2Rk ) P, syringae UK
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VR LB, 3 W] LR GE AN B coli TPigy . X
L5 pMG36e SARA G (1)1 o AR OG5 A2 77 4R 24k

HEAE L. lactis 1) R HE VLB AR T E. colis 4
VAR 1100 22 3% B AT Y B AR 2 1Y . Western
blot &t 75 INPN-GFP ) 3 ik 20 % A7 f§ &5 T INPNC—
GFP, [fii %} GFP (1) 5& A7 43 #fr W) & B, INPN-GFP K {8
I3 8 AL T4 ML ST, INPNC-GFP I K58 43 Jig 7 £ 4
PR b o g I R I G 1 i R RT fig 55 INPN-GFP 71
0 DAY TR e i R 260 s A7 O R A 1A L Y TR
B i 32 /0, R T R I R T e & T iy — 28 DL |
25 W40 B INPN A1 INPNC 5, 68 75 7L 19 1 rh B I Jié o
& FER gfp, T — DA A 4 A 3 17 B2 v 3L o Ah U8
A RIS, FE R gfp JE D8R e O B R 1 0 5 4T
JUHE TR 5 hy LR VAT TR 5 P TR R BRI — 4B 1K U 1) .
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Construction of cell surface display system in lactic acid

bacteria by using ice nucleation protein
Qiuxiang Zhang'*, Huili Hou®*, Ying Lu*, Wei Chen', Jin Zhong®’

'State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Jiangnan University,
Wuxi 214122, China
*Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] The gene of ice nucleation protein (INP) , an outer membrane of Pseudomonas syringae was tested
to display foreign proteins on the surface of Lactococcus lactis. [Methods] Plasmids pHZ101 and pHZ102 were
constructed using gfp (Green Fluorescence Protein) as the reporter gene and N-terminal and NC-terminal of inp as the
anchoring units. Plasmids pHZ101 and pHZ102 were subsequently transformed into Escherichia coli JM109 and
Lactococcus lactis MG1363. [Results] Fluorescence microscope shows that green flrorescence was observed in both
recombinant E. coli and L. lactis strains. Western blot indicated that GFP was expressed in both recombinant E. coli and
L. lactis strains. INPN-GFP was mostly trapped in cytoplastic fraction while INPNC-GFP was mainly targeted on the cell
membrane of L. lactis. [Conclusion] The results suggest a new way to construct cell surface display system of lactic acid
bacteria by using ice nucleation protein.

Keywords:ice nucleation protein, surface display, lactic acid bacteria, green fluorescence protein
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