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FEABUGI B RAL, AAERCE A E A2t
A BB G LA K Ry i X R IR 22 A — &R
G Ta) R B, AR R BR ] 1 A2 A% ORI B Al
MAHZ T, AYPHE T B RAX B L . Ff
SO HU AR 3 U X R SR UL, B
AT R . HET, R R AU R AR
A WX B8 KA AT A PIBTiR o (HH THA A6
KA Gy BB AE TG BRI, 2 BOR B B D4 fink o
PRI, Bl IR AT TR HE T o T T — B S5 ik
A, B A IE A ERTE R R AR,
e A SO IER RUGIENE £ AR K4
J I A MR AT O TG, BRI R R I
2, WA DA RO R IER TN A L, S EE R
A-Prin s ftprisis .

WA, A I E A YR R BRI e B AUl
ENEENR A, HRAFFNEREN, &
B i AL RE PR I H 1Y, FEZ Oy —FioE
R AP ia T B BN, Hurwitz 58510 %) 5e
CCHE H B A R R A TR i, (AR R
AR, Sk RIRA S M R B S
RAEBR B mEAM R R TS, LUBFwF
WA R UL LA o 0 H 2 AT 28 K4 i iE
ke g R R AR G (Yersinia sp.), B2
¥ # B (Enterobacteriaceae) 19 4= % F BH AT B, 17
FEF Z R H R R imE e, R, RIEE
A A FH M 8 AT 3R AT IR R A B A SR A
R AR I AR 322 Tl = 4 R
PFRIR RS, FREEERBENEAZIEE TR,
o B B RSN T R i 8 b R 4n et
AT DLAOKs 85 3 s AR B R i, i RE R vk
ST EMIAN, R TCERR E R RACR . I, S
R — P BE S 75 4H TR RSN AR 1 N 2 3
SMRAN IR IR RGN EH L,

MW R G IS U E R I3 WA Y B 2
%, RESSKE R U I B AR o 1M 3R
(HIYA)53 I 2 %5 J2 HasA F Il 2T Z %545 245 220
R L | R ER R, E S A
- ML ER (HIYA) 700 22 58 [ HasA B I 21 3 5542 &
gt , 4 X BT g GE B R A iz R (Pantoea
agglomerans) 1 7> F5 [ B (Serratia marcescens) i/t
FT8GE , (A5 PR TE RIS BRSSPI R IR UIERE Y
HONE, ARBHET TIER RS, R, %
FIFT HIYA J HasA APk R ATAMNM W i
PR, XS S A TN S8 KA DA A
R ABSEAFTE ERXS AR M3 iRk REEH)
TENPEATR], 5 REA PSR 2O LR PR (ofp) VR
BRI REERIE E A GFP RYSh
SIFREAR, TR HIyA LI HasA PiA~3
KR GAENE SRR AR TR TP IR B TR B

FET UL R, AT A B KA i
I3 B EI G AR /K AR QA (CSLH88), LAz Jybif
FENG, OIOCE A IPMCEN, WEE A
oI I ZE (HIYA) 53 b R G0 R HasA T i 21 R 548 R
Gi) CSLH88 TR i o R F-Be, X5
Rt eta A T E , JFRIEM )5 i) CSLH88
WMRIM I INRE . It PSSP I R GER FUAL, T
T 3 T B AR R AR R R I iR IA R GE, M
JE SR T R ) AR B A

L AR
11 Wtk 5K e

A3 P 2R FH ) pUC19-nptl-GFP-HIyA  Fil
pUC19-nptlI-GFP-HasA P~ ik% /& . pLB-Kan
kLR CSLH88 BRI NI = Fr i ff. 516
i R A N BB A AR BRA W 8 1
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PUAE R L . 2R IR (Amp) . A
R(Cm), FIR%E R (Kan), VIR (Tey)id i 7E 7%
TR 8 TooK Sl B B AT AR 2838 SE e il A
100 mg/mL LR, Bl mdid: 2= H— bk vk
It UEBR A, HAS BN A s SR,
FRREFR AL AR R LUk B2 53924 100,200,400,
800 #1 1000 pg/mL .

Wik LB 1535 55(1 L): Tryptone 10 g, Yeast
extract 5g, NaCl 10g, pH % 7.2(151k LB 1535
Hhn 1.8%3E 4%) .

& kan BiAE R EE L WK LB KRR hm A
IR K (Kan), ffiH TR 100 pg/mL .,
12 BEBRAEK & RGN E
121 BARA K HLRMRE . B 50 uL CSLH88 H i
B 1% T 5 mL 355, 150 r/min .30 °C
fEREESR 12 h; BTG LR TR 1% G B2 A BT
i) 100 mL LB #5523, 30 °C. 150 r/min 557,
DAARIEF IR A LB 5537 FEAE = T B B f
2 h B 3 mL AL 600 nm KO EE(E, A
3 YT, 88 HAE KR il bR 14
AR AL
122 BRI E: B 50 pb Gt m
CSLH88 ik, MKk T4 & A Amp, Cm,
Kan. Tey MUt RIEA LB B3R, &fp
Ptk 24 100, 200, 400, 800 A1 1000 pg/mL
X5 FPVR L A LB 555 3E, RIS R
B LB 555 31 4 1 BE VA s B 1 I 0
FEAH (30 °C)fF| B H5 % 12 h, WM4E CSLH88 4=
K& -

1.3 EAREPE

1.31 & Kan HitEARic S o i B 4 BRI F 22 -
HAE NCBI Bl i P A Y Kan SERES, BT
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R Y B 5| ¥ (5-GCTTACTAGTGCATGCG
AAGCGGAACACGTAGAAAGCC-3, 3-CGCCAA
GCTTGCTTCAATTCAGAAGAACTCGTCA-5) .
PCR S A& £ 25 ul, 14 DNA 2 uL, Primer
(10 mmol/L) % 1.25 uL, Q5®#jH 3 8 f# &
2xMaster Mix 12.5 uL, ddH,O 8 puL. ¥ bR
W] PCR 4, INIRAT K E T PCR A ik
7y 3. RN K. 98 °C5min; 98°C 1 min,
57.7°C30s, 72°C1mini#fy 30 ME#H; 72°C
10 min; 4 °Cf#4%.

# pUC19-nptl1-GFP-HIyA £ pUC19-nptl1-GFP-
HasA P> 3Rk BOAHEA T 26 M A Ak 38 R 358 fise [l i
Ji , FIFH EasyGeno PR 5 2 5 e 127 Sk [l i i)
PCR /¥ 54E DNA F Bal A 7i% 4%, R AP R S
AR A UL AT E T . o R R R e E
BEAL T HEREF) E. coli DHS50 B2 A0, A T
A Kan (&N 100 ug/mL) LB [ {ARs F#3E
H, FREEIR BT SRAR (37 °C) IR 12 h,

PR A PRBE RN T Kan P A R Ak LB
Bi3ee, 150r/min, 37°C ¥k 12h, b5, 21
OMEGA /& w1y Jiv ki $2 BUA 71 & Plasmid Mini
Protocol | 6 AHIFF T ORI, - B AH I R il 4
R N V)BT ORGSR EA TIP3 E . 15
FEA Kan Frrkpric i) pGHKW2 F1 pGHKW4
G IR TR o
1.3.2 HWEFEZERE: DL 1%04% R i
HALIT R CSLH88 T By LB W fkks 53,
30°C. 150 r/min H45KIk7 2-3 ho B K vk
% 10 min J5 &0 4 °C, 5000 r/min.5 min 3% Fik .
FH 10% H M E SRS, 4 °C. 5000 r/min .0
5min, 3 I3, X 31K, /5 100 pL 10%
iR ES WA, K15 CSLH88 Hi % &z A4
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L, A SR Az A 4 M T A7 T80 °C, LAF%
F, 2 LIS ol P
1.3.3 H%E4k. ¥ CSLH88 Ll A4 E T
UK ERRS A3 BN 5 L B R, BRIRE SIS
MR EE A DKIR G AR AR, T B A0 T H AR
HNEERIKER, BN 2500V, K 25 pF, B
FH 600 Q U T, WdgiffE, A
AR FIIA 500 pL (g LB KiE3k, B AT i
A ZE 1.5 mL 504, 30 °C. 150 r/min #z3% 54
7% 15 h, EI M40 12000 r/min % &0
1min, 7 IR ff5, WEL 100 pL RS UTTER
AT T35 Kan(ZHk )0 100 pg/mL) Y LB -4z,
fHEIELRE 7746 (30 °C)H E B 15 5% 12 h,
1.34 PFAMEFEALTFRBIE: PRt s iish T
& Kan(ZH 2 100 pg/mL)FiAE R LB i i4k:
Fi3E, 150 r/min, 37 °C }53% 12 h, Bfije, PEATR
FELFEEL, I A3 AH N B )P A R o V) A 7 R
VI, e AT 3k

PiE AL % i CSLH88-pGHK W2 }2 CSLH88-
PGHKW4 1 TR 73 Al Je A48 ' B il T
HEMWE, DL CSLH88 [HRARTEA Xt e, [F]H}
S R SN G T USRS E I .
14 BT R

Btk 12 h & CSLH88-pGHKW2 ik A&
CSLH88-pGHKW4 TR #EH 4 F 1% Kan ) LB [ {4
R Bk BERTR, PRI EE T WS R Sk 675¢
DGR FRLTR T HERN B S PR RIRIK LB R 12 h,
B1mL @ T 1.5mL EP4 ., 12000 r/min &5
01 min, £ EFEEMASERAE LB, B
O, AP BRVER 3, AT L mL Wik LB .
it 1% R EIEAD T A S HiA R A LB
fHIRFEIR 30 °C., 150 r/min {537 12 h, ZJ5EE

BERE, Ay BIECE 1. 3. 5 4EAR BB IR T T
BRMGRIRAM TA S ARWE K LB Btk
W, BT 30 °CHEIREFRAE TR EIE 24 h, Tt
LB Pt RO E R R, H R ICAROCHITE BN
1k B RERAM 3 K EH A, THR TR R R,
DA 6 00 i 20 ok 7 A e 4 R ) R st A e e
P, IR S5 i T AR BRY CSLHB8 W tkA:
BRI 3of B
15 S iBaE F R BAE

WeH 30 pL FEWEHEEFI A 3 mL % Kan (44
J 100 pg/mL)AY LB ik 3239, 30 °C,
150 r/min i&fL 5 5% 12 h J5die 1 %ol b 2 fF B
MR AR R R 39, 30 °C, 150 r/min 13
= 24 h,
1.5.1 MSMEEEIEIRYE K5 5 R 4 °C.
8000 r/min 5.0 10 min W4E W, K ILg e
21| pK 7 4k P () 8 € % (Amicon Ultra-4centrifugal
filter devices)d', 4 °C. 5000 r/min &.C> 20 min,
A IR E E B WRAR ST B3R BOEHE,
W R R A Y B R B A R IR A1 ORI AR 3
EOEY, HCAMAMER, RAFT-20°C &M,
152 HMINZFEAER: FAREOEREEA PBS
b E S, 4°C. 8000 r/min B.L» 8 min J5 £
i, EEMWAR 3. WA E Tk BT
WAL PR (50 HZ), Al 10s, [HIEK 5 s,
B T ARBERERT R 298 30 min, YRS O 40T
# 4 °C. 8000 r/min .0> 8 min, 53/ iR A
MNER, PRFFT-20°C &,
153 S AWEBEERIE: %5 F ki
MR % SDS-PAGE i, IR R
90 V #17 SDS-PAGE. SDS-PAGE /i & T R250
2 Ty 7 0 A % 0 VR I €5V s g B TR 2
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Je ML) L Bk A SR A0 B SDS-PAGE 1
M. [FAF, #EfT Western blotting 434, JcifT
SDS-PAGE, Tfi/it% SDS-PAGE JiK & T 200 mA
1T 1 B EAFEEE NC IR I, SR TH
A B%RMIWIRY . — PR P E AR, PR
& M 1:4000 Fi &5 i) GFP-Tag RabbitePolycional
Antibody, — ¥ AN 1:5000 i FEJE A9 Goat
Anti-Rabbit 19G, % F 1 Z D BE 4 & 4t
(FluorChem Q, ProteinSimple)f& il NC fix | 2¢5t%
M, b GFP R I R A 15 .

2 SR

2.1 B KL Pt
PR 1 AR K R M 2 P A I TS ) 0 R
bro I BB CILHB8 A KAk
PEATINE , AR A K e (B D) rT LB
CSLHS88 kT 30 °C F55% 2—4 h J5 ik A A K&
B, ARKEERRRER. M5, AHREKAESR
BT, HAE K EORE RS (K] 1) ity
Br CSLH88 M4, BEWE I S il i 28 L
Th) B L R TR P R R A L 6 4514 o
204
1.8
1.6
1.4+
_l2t
o 10
Q 08}t
0.6 +

0.4
0.2

0 1 1 1 1 1 Il 1 1 Il 1 1 n'.

0 2 4 6 8§ 1012 14 16 18 20 22 24
Culture time/h

[l 1. CSLH88 EMkAYEKHFitHhZk

Figure 1. Growth characteristic curve of CSLH88

strain.
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AN, X CSLH88 Bk Fhitk /i, gk 1
FiEs . 459550, CSLH88 %f Amp FI Cm A i1k,
R 7E = vk BE A RBIEH A=K o AT, XF Kan il
Tey JiHilk, ANREFESA Kan 1 Tey B9FEAw 4=
Koo B AR b A PO R R bR e B A
FH T 7 96 BB % A B 2 SR 1% B SR o Sl
CSLH88 Ltk A TIFIY , 5 e #E R AR BRI
AR BT JE DR B4 JE i
2.2 HiHEAMCREHTR K E

it PCR 1533 kan REPR R B, WUBIR/N A
1096 bp, A LA7E LIk A UL £ 1000 bp A 47
FIP B4 450 (K] 2-A). #F Sph | AbXT pUC19-nptll-
GFP-HIyA S ik B8R A T e Ak b B ,
In-Fusion 5ok % He K R A i pGHKW2 20 ik .
ZEAPURLLL pUCL9 FA N AT, & nptll
Jazh¥, ofp 2L | kan i B DL HIYA, HIyB,
HIyD =Aoh o3 RS R 14 (1 3), K/INhy 9425 bp.
it L B SE SR Sac |, Spe | (A TRUigI 56
ik, WA SR BRIV 5666 bp F1 3759 bp,
5 HLIK B S5 KN KRBT (B 2-B) o U35 UEZS
RGBS F ST, IEW] pGHKW2 43k 335
AR AR X pUCL9-nptl1-GFP-
HasA AMrihRiR s A i T 2T, #H pGHKWA4

& 1. FERHER/RARKE (CSLHBY) M 45 R

Table 1. Resistance results of Yersinia entomophaga
(CSLH88)
Antibiotic concentration/(png/mL)
Type
100 200 400 800 1000

Amp + + + + +

Cm + + + + +

Kan - - - - -

Tey - - - - -

+: The strain can grow normally; — The strain can't grow
normally.
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(A) (B)

6000 bp
3500 bp

1000 bp

=
=
=]
- -
-
- -
—

[ B

2. kan E[E PCR HE&X(A)F pGHKW2 [E#I(B). pGHKW4 B X Eg #7158 i (C)
Figure 2. PCR of kan gene and double digestion of pGHKW2 and pGHKW4 vector. A: PCR of kan gene; B:
pGHKW2 Vector and Double digestion of pPGHKW?2; C: pGHKW4 Vector and Double digestion of pGHKW4. M:
1 kb marker (Thermo). Lane 1: PCR fragment of kan gene; lane 2: pPGHKW2 plasmid; lane 3: Double digested by
Sac | and Spel; lane 4: pGHKWA4 plasmid; lane 5: Double digested by Sac | and Xma I.

ORI B FORLLA pUCL9 24 Ry FEAC R 48
& nptll 535, ofp ZE K Kan k3£ N DL K HasA
X—AMrib R G 3), K/Nk 5494 bp, H
Sac |, Xma | A7), HUHAS 2] R BaK/N3 )
“h1 1142 bp 1 4352 bp, 5 HLIKIE S K/NKEMH
FF(E 2-C). INFFBGUESS T 5 BT 4 AR
TEH] pGHKWA4 73 AR A i B2 o J5 S0k 2
TEAS 2 Y kL 41 42 52 #) GenBank Hh, k1%
PGHKW?2 (1)) 41 % fili 5> MK 562405, pGHKW4
175 Bl MK562404,
2.3 EHHMEMRIS LRI

FIFH B A0 V5 f B 4 R pGHKW2 )¢
PGHKW4 ¥: A\ CSLH88 FtkH, i H A kA
NIRRT o R A R S T
YOG T MERAIEA . B 4TI S,
CSLH88 G A S A IR , FEA B A5 o B 0 JE
K, RUHTE SN A IR ST T — g R A,
A pGHKW2 43 R iB AR F pGHKW4 43 3R
IREAR ) AR, TEBUOGIRT B H W] 52 i

ret, WEWIH R N, 35153 CSLH8s-
pGHKW2 ., CSLH88-pGHKW4 > 2H i bk
2.4 RS ETRE MR
TETCHERE R F1 0250 F 5% CSLHB8-pGHKW?2,
CSLH88-pGHKW4 #4454 ¢ Yabr ic 1) T #k i0F
P14 38 2 T 55 A R I B AR B Rk %
U P DO R TS, 7T L BLE
T BE Ah BB B i S AN R, A 7 o T A T
DI RN DM 4 . {H2Y CSLHB88-pGHKW2 #4432
3 AT, R4 DA T T e B 4 SORL 2 I O I
Ro REHEAL 22 I, BORfRATAN 46%, 144X 50
W R R RN 0%, 24 CISLH88-pGHKW4
FERE QIRET, KL 64 vk, T4 TR & M FF
IR IR RS LA 134 R, FUkifRAf %
TR 0%, THE IR K (R 2). Bk,
PR A A0 3 W 2 38 oK 358 1 R a8 A TE — 8 10 22
5o HOR AN E 4 TR R SY B ROk & R AR T
B pGHKW4 ik 58 98 76 18 HUHR /R 2R T #k th B

E L
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(A) Spe |
Sacl Xmal Sacly, .1 BamH1 Spe 1_‘ pe
—M13F-47ILL| nptll GFP HasA HIYB_j{ HIYD jrrete{ M13R-A peme
— Kan +—
B)
AmpR promoter MI3 fwd!
‘ MCS
AmpR Sac 1
\ " nptll Promoter
p——
"
E-tog
- BamH 1
\“.\ d‘;“ '
""ac promoter  _ \:fy‘b\
Mi3rer pGHKW2
9425 bp ||
‘J l
,"i /
//{
; p
Spe 1 \’\_:""x____ e ,::/.
T —
© j BamH 1 Spe 1
Sac1 Xmal Bmit o 1 am Sphl pe
——{MI3F-47 A-L| nptll GFP HasA M1 3R-47 e
(D)
. Amp promoter M13F-47
Sac 1

0

Xma'l
E-tag

MI13R-47

3. pGHKW2 K pGHKW4 X ka2 E
Figure 3. Map of pGHKW2and pGHKW4 reconstructed plasmid. A: Insertion site of Kan gene in pGHKW?2; B:
pGHKW?2 plasmid; C: Insertion site of Kan genein pGHKW?2; D: pPGHKW2 plasmid.
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4. RHEEBMIRTHEEFEL401F)
Figure 4. Cell morphology under fluorescent inverted microscope (40 times microscopic observation). A, C, E:
CSLH88, CSLH88-pGHKW?2 and CSLH88-pGHKW4 observed under dark field of fluorescence microscope; B, D,
F: CSLH88, CSLH88- pGHKW2 and CSLH88-pGHKW4 observed under bright field of fluorescence microscope.

x2 FREEREM
Table 2. Genetic stability of plasmids

pGHKW?2 Plasmid retention rate/%

pGHKWA4 plasmid retention rate/%

Number of transfers  Culturetime/h  Generation

1 12 8 100
3 36 22 46
5 60 36 25
7 84 50 0
9 108 64 0
11 132 78 0
13 156 92 0
15 180 106 0
17 204 120 0
19 228 134 0
21 252 148 0

100.00
100.00
100.00
100.00
64.35
50.00
20.20
5.97
351

0

0

25 ShrBgEREEARISRIE
CSLH88-pGHKW?2 Fl CSLH88-pGHK W4 i #f
Bt 24 h e, lad o My A A R, g3
#iEfT SDS-PAGE #1 Western blotting &iiF.
SDS-PAGE MR AT LA th, Ptk TR RES
IyINEE T, Western blotting 45 538, #5415 HIyA
IRk ARG CILH88-pGHK W2 T ¥ Al P4 BE % 46 il

F GFP A, HAEAMEA T H B8 11 45wk (K
5-B), £MiZ RS /E CSLH88 itk B A MNEH
ik, EICHE W EINISE . 1M GFP 5 HasA 4&
M REAS7E CSLH88-pGHK W4 # bk hal &%k, If
AN P9 eI 2 B 198 1 4% (8] 5-D),

il HasA R4 fEfg1E CSLH8S Hitk h kK iEIIfE,
RERS AT H R RS Rk

http://journals.im.ac.cn/actamicrocn
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CSLL88-pGHKW2

' CSLL88-pGHK W4

B 5. SDS-PAGE #1 Western blotting 4> #7 GFP &i&
&/

Figure 5. SDS-PAGE and Western blotting analysis
of expression product of GFP. A: SDS-PAGE analysis
of CSLL88-pGHKW?2 protein; B: Western blotting
analysis of CSLL88-pGHKW?2 protein; C: SDS-PAGE
analysis of CS.L88-pGHKW4 protein; D: Western
blotting analysis of CSLL88-pGHKW?2 protein.

3 Wi

P88 R A SR M U ZAE R IR, 3K
PR 55 T AP B30 W B L WA A 2 L 8 iE SR 3 5
SRR M (ERA BRA Ay R AR T Al e, BA
MEELACR . RILHAE, SRR AL R
Biiih R4 — H AR R R A %5 010 B s
BEA AP . eE . FLIE . 7 4 REE R
AW HORRR AR R IRIE I, 3 iR i T vk
Mg H T, LHER B mEMED R
A RE 5 7E R U 18 R i AR a5 0 L i s B
A R RE R M E T B, U iR AL
SR T R MR SR A il TP ) g
W HB R #% QT (CSLH88) , 1% T RE 18 75 43 55 K 4
Wi s TR AR e ks, &
JeXt CSLH88 #EfrA K FrMEif oY, 458 kM
CSLH88 7 30 °C T }i3% 24 h Jg it A A KX
199 o BRI S v A AR Y S AR A L S
FALACKR P E RN R Z —, FI A TE A K X550
) TR A T TR 2 A AN LB, RE RS 2 R A A T
4B i 1 T2 K 8 X 50T i CSLHBS T ok il

actamicro@im.ac.cn

£ IR S AN T 5 Sl i, IR R T 5 B A
Y AT e .

Ji—J7 T, T EREAE PR, XE
WHRR AR R AT PO A, 451K W] CSLH88
St R PR S R AP, XRARE R A
WRWHITChE. Wik, EERIRER AP
PR, RV 2o 5 S B A AR T AR B o
Vs L2 (HIYA) i R G0 HasA AU 21 R ikis R
Hif) pGHKW2 Fl pGHKW4 {4, i o 27 fL ik
AL A CSLH88 [k, MERRIESM i RibEk
NG RN T AR - a-T35 1038 (HIYA) 2330
ZFEGM HasA #1121 5 5%38 RGN MR T AW
PGk R0, LR Gk A KA
ML BN BONTRAMESE , BIASIM i RS &
TR P8 Hop - R (HIYA)
S RGA IR, RGUEIZE A 5 h A
BUEE T HIyB . HIyD FUE LA M g8 FHFLIE 9 20
1 TolC M. HeAl, HasA U2 £ 45 &
Gilr)E T = MR W R G | BUMB RS,
R T R R . X R G F %l HasD &
F1. BEENSE 1 HasE LK% HasF 8 A6 442 N
AR GE . HasD ZE 1 )8 T ABC &
(ATP-binding cassette), JEHATIRANE S K. $24E
REESEE M ELZ M, MRERNES T
JEN T hasA B LAY 168 AN HOBR LS AMFE
WIS T 54 HIyA F1 HasA 483 BB A ik
ARG, AT XTI R G AE g HUHR R AR
PRI HR A3 10 1 1A TR SR 4R AL T TR A A

TR 14 185 2 P ARG I 2 FF 5 A/ U A
LN T AR B haE A ) — A R RE N )R
S0 FAE S LR . AN ST 43 BT pGHK W2 FI
PGHKW4 PN BTk A 735t L Fo e A I, W
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HERITAAAE PR R IS - {H pGHKW2 kL
R E PR 22 AL AR SO R, RO A 2% A 0%,
1M pGHK W4 %A%, 100 LA _EATS SR HAG — 2 14 BTk
DRA . BORLIY 35t 15 F0 0 PR 52 1 3 40 PR 1) 3 45 oy
P | JORE 1 B BRI B 35 A RS R R R i Y,
HI G AT I pGHKW2 Bk 9 35 15 A2 M4 25 v e
5 HIyA M iR 3RS R 24 KR, ML
T HasA KB #E AT, A R T HAETE 2UR
IRARICE P RE L . K5, I SDS-PAGE Fi
Western blotting 7 AN 4 M I 1 1) 2 38 Fl43
L, 45 K0 CSLH88-pGHK W2 Hi bk B ik
GFP-HIyA fil &8 1, (BT sh , X7l 6E
Bl TR /RFRE P TodC HAY
PGHKW2 Fr A7) HiyA . HIyB F1 HIyD JGi%3f
7, RIRERE AR R hae™, Wik, =’
& CSLH88-pGHKW?2 B ik REME 7E ¢ ) B B T WL
SRENPCMG, HMT I R ABER SR I
HNGYUATIRE , T R I P AR 0T A i B A
$3 Western blotting JCI:7EMIAMGIN F] GFP &
o 1M pGHKW4 ik ofp JE R BB A1 HasA
ARG R, I EIsr, V&4 HasA Sk
ST RGN T AR A A 4, pPGHKWA4
Jo AL AE W HUHR R AR QT H B BT s 1 e e
M, B, HasA B 2T 2 5%52 R 50 2 AE g LRI
AP ML RIB RS, XS0
ofp JERI B LA EE R IR, AT R A0 2
B F AR [ ARy B LA 58 Al
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Construction of HIyA and HasA exocrine expression systems in
Yersinia pestis

Chenyan Huang', Ruping Zheng®, Zhongxiu Li', Yungin Yu', Yuqgi Luo
Jianshuang Zhou', Feiping Zhang', Songging Wu"

! Key Laboratory of Integrated Pest Managemet in Ecological Forest, Fujian Province University, Forestry College of Fujian
Agricultural and Forestry University, Fuzhou 350002, Fujian Province, China
% College of Environment and Ecology, Xiamen University, Xiamen 361000, Fujian Province, China

Abstract: [Objective] Construction of transgenic strain can effectively improve the insecticidal effect. But the
insecticidal toxin cannot be secreted from intracellular to extracellular, so it cannot directly act on the insect body.
Therefore, if we can construct an engineered strain with exocrine protein function, it is an effective way to solve
these problems. [Methods] In this study, the growth characteristics and resistance of Yersinia pestis (CSLH88)
isolated from the intestinal tract and habitat of M. alternatus were determined, and then the molecular modification
was carried out. The exocrine expression vectors of HIyA (pGHKW?2) and HasA (pGHKW4) were constructed and
transformed into CSLH88 strain by electroporation to obtain engineering strain capable of expressing green
fluorescent protein. The genetic stability of the two plasmids was tested, and the exocrine function of the proteins
was verified by SDS-PAGE and Western blotting techniques. [Results] The strain of CSLH88 could enter
logarithmic growth stage after 2—4 hours of culture and had no resistance to kanamycin (Kan). Two exocrine
expression vectors, pPGHKW2 (GenBank: MK562405) and pPGHKW4 (GenBank: MK562404), were successfully
constructed. It was found that pPGHKW4 plasmid was more suitable for stable inheritance in Y. pestis. The results of
SDS-PAGE and Western blot showed that the secretion of extracellular proteins in HIyA system protein was
blocked, while the HasA system could play an exocrine expression function in CSLH88 strain. [Conclusion] By
studying the exocrine expression systems of HIyA and HasA, HasA heme transport system was selected as the
exocrine expression system of CSLH88 strain. It lays a foundation for the construction of exocrine toxin protein
strain and the pathogenicity of CSLH88 strain.

Keywords: Monochamus alter natus Hope, Yersinia pestis, exocrine expression system, green fluorescent protein
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