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g4k R AT E CB6 EHRAEMINR HE R AL & LLA R

WRE Y, IR, AR, ] %, SR, ERE
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HWE. [EW] B gt BRATE LT Z M (Xenorhabdus nematophila var. pekingensis) CB6 B
WA F s R R, SERHEOME, AH-SHARX LA GO L ek, [FiE] RAMBEIIE. DEAE
Sepharose FF 372 #4t EAF. Butyl Sepharose FF BiAAE EA47Fu Sephacryl S-200 HR % Jic ity 2% 26 & & o
T B i, KA Native-PAGE Fn SDS-PAGE HUA xtf7 4ifh & & #AT A 7. LR R4 v ik 4 0 g 9 2%
BEE Bl fuf s A EE B2, BL2.58 pgml A8 El. DL 4.21 pgnl 4B B2 REAMA SRS R, t4hh
B KA RIIL 62.63%F 97.9% . El. E2 ZAREAMSHAERENRMEAEDN, £ native-PAGE #n
SDS-PAGE 2 3Lt AR {0l #y 3 47 e,y B 3% . SDS-PAGE JU#% E1. E2 XU AFE AT 212kD, ZFHEEE 0CERN
HERENEE, Rk PEERAVZXEOFEEEaLERES. [44] CBo WM N R HEH Bl fafgsitkh
FHELRER—M (X) &A.
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Purification and Comparison of Toxicity Proteins in Extracellular and
Intracellular Products by Xenorhabdus nematophila var. pekingensis

YANG Bao-jun"? YANG Huai-wen', YANG Xiu-fen', LIU Zheng', QIU De-wen', YUAN Jing-jing'

('Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081; China National Rice Research Institute,
Hangzhou 310006 )

Abstract: [ Objective] Toxic proteins in extracellular and intracellular products produced by the strain CB6 of Xenorhabdus
nematophila var. pekingensis were purified and compared in order to obtain the basic data of toxic proteins for further study.
[ Method] Toxic protein fractions from extracellular and intracellular products were purified using the technology of ammonium
sulfate precipitation, DEAE-Sepharose FF chromatography, Butyl Sepharose FF chromatography, and Sephacryl S-200 HR
chromatography. The protein components were analyzed with the technique of native-polyacrylamide gel electrophoresis
(Native-PAGE) and sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE). [Result] Two toxicity protein
fractions E1 and E2, respectively, from extracellular and intracellular products were purified to electrophoretic homogeneity. The
growth inhibitory percentages against Helicoverpa armigera Hiibner larvae was 62.63% and 97.90% with the concentrations of 2.58
pg'ml! El and 4.21 pg'ml” E2, respectively. A series of similar liquid chromatograms of E1 and E2 was gained through same
purification procedures and parameters. Moreover, they had a similar migration location whether by native-PAGE or by SDS-PAGE.
With SDS-PAGE. E1 and E2 have approximate molecular masses higher than 212 kD. They still maintained inhibitory toxicity after
heated up to 60°C. Staining experiments showed that the toxicity protein was neither lipoprotein nor glycoprotein. [ Conclusion] This
demonstrated the possibility that the target protein from extracellular section was the same as that from intracellular one.
Key words: Xenorhabdus nematophila var. pekingensis, Extracellular protein, Intracellular protein, Purification; Comparison
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0 35

[0 90m CY B HuU ol 2k el 3k 26 3 38509 #F 1
(Xenorhabdus) & —Z&Hetk RA A fg AN 22K
BTN BE, %0 %5 2R T Rk e (Steinernema) JiiE A,
Ligg i #E, JEAATHRL (Enterobacteriaceae) ',
WFFERIN, AR = A AR =) AN R ) 2 F
20 A ECR AR KB, R A R B R SR g
A0 AR K FTE RS o DRI M2 2 S 2R B A v P R
ARG BBt Ok B P AMRE: ZOGTE
il CRT AWFSTREfE 1 Mg 2k s 0T 14 CB6 1
PR AHIF T AL HERBIX 38 2 2 1 — /N5 0 0 £
£k 1 (Steinernema carpocaposae) i & i N T 3
BIMILAENTE, 2058 08 I 44 A 2 B0 B L T
A7 (Xenorhabdus nematophila var. pekingensis) "%,
WF TR WL RAR AR ) AN DORTE 22 P2 B A i 2 1) 410
AU AR R NSRS RO S R
AR SR AR K ButsdrEl S, R
MR TR A T L PN R 40 = ) 35 2 A % 2K o )
J, SR A RO BAR YY) R 2, UL LTS
MR 7R & AR RN DA IS T iE—
SR IE — A 40 R, AHETTLL CB6 WARAE AT
FEMEL oy B A Al N AR R ROE PR, B
OLPAGTE . (MR UL OCRE  ] AT9T 4 &
2 ENT I IE R YRR AT Ay A aliAh, AT
CB6 WAk A HUR 110 7= AR A A — 20 W B e Sl

1 MBS

1.1 ##
111 REARRES FRIE w8 2k B0 AT 1 b AR

(Xenorhabdus nematophila var. pekingensis) CB6 B £
FHASHIT T 2 3 85, SR A i it ) 58k =5 il R A7 - NBTA
Wigdk: BIRIIR 45 g, WA HMIE 0.025 g, Ff=
FIEPUEME 0.04 g, H,O 1000 ml; A6 AR FIE:
JREAE 15, M 10 g, NaCl5g, KH,PO,0.5g,
H,0 1 000 ml, pH 7.2,

1.1.2 R4 #% L (Helicoverpa armigera Hil
bner) FF4H, BUES R, firb ERIEE Y

PRI AR A R SRR
11,3 FEEURFIET P IEL « F SOOCN I Ik fie
B0 A Sigma A ] ; s 2> T T KR HESE (67~
669 kD) . fm 7> ARk kAR HE R 1 (53~212 kD) |
Sepharose DEAE FF A£ff %L, Columns C10 A% [
Pharmacia A ) ; L&) 0 E 7= 73 #r4li. Hitrap
DEAE FF 1 ml. Hiprep Desalted 5 ml. Hitrap Butyl FF

Chigh sub) 1 ml. HiPrep 16/60 Sephacryl S-200 High
Resolution ¥4 Amersham 2 &) T 45 WL vk X

(PROTEANII) , Bio-Rad A#]; KAy 606

(UV-2550), Shimadzu A 7]; i ffik 4% (VCX500),
Sonics A ) ; B IEE (Amicon Ultra-15 10K) , Millipore
Ny B A 2tk 248 (AKTA explore 10) , Amersham
AFl.
1.2 HEHRBEFREY

¥ CB6 HFRIZEF T NBTA “THk, 28°CHiF#
48 h, SRJGPRHC T B pGVEHERN T 25 ml A6 WA
BRI 100 ml =AM, 28°C. 190 r/min $R¥% 55#
18 h, 2 JGHU 5 ml Mp—F4F0 T A 120 ml AH A3 752
1) 500 ml =, AHIE AT R 30 he
1.3 BEAFAESNE B AYIRE
KEEBLL 10 000 r/min B0 10 min, _E3GHEN AN

JAMZEGHE Al BSOS UTTE B AR I RIAF PBS 2%
M, TG DR R A, AL, F b
T INFARR PBS, BEE 3 WK, e I [ {AFH PBS,
FR AN, KT 7S B B A i (HR IR 30%,
WRE 65, [AIRE 6 s, ARE 10 min) , #RJ5 L 12 000 r/min
B0 10 min, EESEED A I N SR BOR A2
1.4 FERREMEYFEENE
1.4.1 FEAKENME % Bradford E'05E, LI
MG EEE N (BSA) brdt, bR 2k
1.4.2 AYREENE K1 mlASS 10 g N Tk
FEOMIRA, RN 24 FLIRIAL, FEALE AR I
WIS A1 Sk, WES 2 I, RRAREE 48 ik, Jfik
WA (M5 N TRENR S A k. i
HA TG AR R R (26£0.5°C, L : D=14 :
10, Rh: 60+1%) Hiiss. 5 d JEvhiG RS HUAk
i, PG A KA R

zﬂﬂiﬁiﬁj‘HXﬂtﬁﬂfﬁuz (%) :Xﬁﬂﬁ*ﬁjﬁ%ﬁiﬁ 7%IE¥;V;]$§<'TZFE x 100

1.5 ZFEARIL
1.5.1 BRI BUIIE VKA xR st RS
Al M A H AR A2 73 TR IR B 7y Botie

X FE A28 B AR

ST EE S 0~20. 20~35. 35~50. 50~65.
65~80 F1 80~100, AR S 2 k!, BT i)
FULVEYH 2 ml PBS ¥%if#, SX)5id Hiprep 26/10
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Desalting TR, YEME 2201 pH7.4.25 mmol- L
Tris-HCl. WA 2R UL 5y, AW AR 52 DT
i ) B O PR B PRI
1.5.2 Sepharose DEAE FF & FAc ekt )24 % Lk
i 2 P g A 2 e VLR 52 3 1 1 D1 L &7 R i 2
214y B1. B2 JH] Sepharose DEAE :#E—243 8. BT
JZHTFEH 7 ml Columns C10 AT H, HAMEA
Sepharose DEAE FF, 56 V1. YEMAKEE 22 b
pH7.4.25 mmol-L" Tris-HCI, 35 3 mol-L™" NaCl, 35CV
B BCUE i o AR A I 0 2 11 4 23 T EAT AR A
1.5.3 Butyl FF Gi/KFENT 573852k
AN TS R 2H 4 C1RI C2 945 i ke AT Hitrap Butyl
FF 1 ml. #h2200i: pH7.4. 25 mmol-L"' Tris-HCI.
3 mol'L! NaCl. 1 mmol'L" EDTA-Na,. 2 mmol-L"
DTT; K322/ : pH7.4. 25 mmol-L" Tris-HCI. 1
mmol-L! EDTA-Na,. 2 mmol-L"' DTT. st H ik
Hiprep Desalted 5 ml ¥ C1. C2 Z&MARATH A =8k
ZEPl. ARRLL T ml EAER. 1 mlmin” Ji5#, 0~100%
RERBREEDEIIE 20CV o SCHEBEIGEZ 53, TSR IS A4 E o
1.5.4 Sephacryl S-200 HR %20 Bi/KJEHT BTfS
JuAh i S P2 43 D1 D2 ¥4 LA pH 7.4+ 25 mmol-L”!
Tris-HCl B JIi 22 ih Wi ik 43 1 0 e A HiPrep  16/60
Sephacryl S-200. WAEDEMEIEZH 7347 5 A= Pl i o
1.6 ZEHHBY native—PAGE # SDS-PAGE 4> #f

BARLBSLseE J5EY), native-PAGE R/
5% T LR IE SR EE S LK, SDS-PAGE K] 10% 3 H.
RSO 2 AR LK
1.7 ERAEREN

it s a4y, Al 25, 400 60, 80, 100
“C R /KA AL 30 min 5 HEATAE I AE o
1.8 EAMLE
1.8.1 BEEAMET ¥4l E1.E2 [ native-PAGE
HLVKBEIE T 1% R (7 3% LIR) =R 1 h,
FALE R EZKEW 1 h, JH Schiff 744 (4 1 h,
KRN 1% AR PR K IR, H R HR T 5
WA TR 1k o Schiff WAIACH: 1 g B PE M LLEE T 200
ml FFEZEKP, B 20 ml 1 mol-L'HC1 1 1.7 g ££3F
IRAN, = PR AL S 48 h R, A
i 4°C FIRAE, GEORTIEe, PIRNAE .
1.8.2 WEEEAM%C ¥4l E1.E2 [ native-PAGE
HLPK BT 5.5 ¢ L 952 B N 7.5% IR AN 70% 4.
WEYL(s 24 h, SRJEH] 70% BRI, 5 e
7.5% L@ KA.

2 HRSN

2.1 FEHWLIL
HEE ARSI L, pHT.4. 25mmol-L Tris-Hel 4 2%
M, RS RARE, Tris R4 HAEK HEA —¢
THEIER, (NN T 8%. M CB6 B KB
TR IR B R A R SR IO A1 R A2, &
(NH4),80, 73 Be#h AT, i &4l o ARl 45 5 o (B
1), JOAMFI P 35) L 35% ~ S0%VE RN (PR R B T
415 B1 Al B2 AR dup 55 40 H ) 2 1k f 5

o b4 %) Extracellular section (B1)
oMM 2045 Intracellular section (B2)
Bl B2

ol

~ 20~35 35~50 50~65 65~80 80~100

Saturation of aminium sulphate

A (%)

Growth inhibitory Percentage
(=)
S

=

1 WERER S ERELAT LA 5 2RSS B 4 B B A CHN I E R
Fig. 1 Growth inhibitory to H.armigera of the sections from
different saturation of aminium sulphate

B1 il B2 it Sepharose-DEAE FF 2 128 #AE 24T
SR 20 PR & i s AR I A5 SRR,
U4t C1 AN C2 ()RSt

KB K 2T 7k A Hitrap Butyl FF - Chigh sub)
SrES Cl. C2 MIvEMea Rl 3, Wi F gt T
e, gRERWIA S A D1 ML D2 A g

BiLKJENT T A3 4 7y D1 Ml D2 &4 10
Sephacryl S-200 High Resolution J& {13/t B il 4, ft
HILER A 5y N B FTRAN B2 B TEE.

Prai b s s > A4 El E2 &
SDS-PAGE fa i3 wWos stk i (& 6) , KWk
F kgl o Atk B R0 WL 1.2), E1 L 2.58 pgrml™!
WREF=: (62.63119.2185) %[ty #EdE, E2 LL 4.21
pgml™ WEFE (97.9040.1569) % HFMHIEE, 1M
BN TS BRIl HR R AR KA 2R, B
E2 (143053015 (37.284+11.4396) %. (23.25+0.0373) %,
P EA TS AT . E1 A E2 £ native-PAGE il 3
S I B AR TE] ) 237 5K T 669 KD #—4ir (& 5),
2 SDS-PAGE it K B EAR IR K 401 i KT
212 kD 45 (] 6) , XKW E1 Fl E2 4) T AR
ZEA M, E1 A E2 WAL R .
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mAU mS/cm mAU mS/em
140 200} — UV _280nm /{ {200
™ Cond :
120 c2 I
80
100
60
40 r
501
20
0 " L h ] T :
0 20 40 60 80 100 ml 0 20 40 60 80 100 ml
N Ah4HL 455 Extracellular section (B1) © W44 Intracellular section (B2)
B2 BFIHMENERE
Fig. 2 The chormatography of IEX
mAU mS/em mAL mS/cm
—— .. ST e o=
/1/ 4200 -~ 14200
v —uV_280nm 2501 e :
15.0 L weCond " —UV_280nmi
——Cone 150 20,0f /" -—Cond i 1150
10.0 150} ---Conc :
1100 i J
10.0 i 100
S0 50F i
130 a 1150
0.0F i
0.0 , :
----- " . . s ] S5.0kssmmmmee : 2 . = 0
0.0 5.0 10.0 15.0 200 250 ml 0.0 5.0 10.0 15.0 20,0 ml
U440 97 Extracellular section (C1) N 4L47 Intracellular section (C2)
B3 EKEHAERE
Fig. 3 Hydrophobic chromatography
mAU mS/em mAL mS/em
200} { —UVI1_2800m — UV_280nm { 6.0
| ~Cond 400 | ~Cond
0.40 _ ! 150
15.0F 300F El El
030 | 1*°
100} 200 } 'l 130
020 {
s0f . 100 f 16
, /j {0.10 \ |
0.0 p— 0.0 Y
. ) I— I = .00 ) e — O — 0.0
0 20 40 60 80 100 120 140 ml 0 20 40 60 80 100 120 140 ml

JHu4h#H 57 Extracellular section (D1) N A#145 Intracellular section (D2)

B4 BRENERE

Fig. 4 Gel filtration
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x1 BISHEEANGLER

Table 1 A summary of extracellular toxicity protein purification

alifb L PR WP AERARR I AT e B HT A AR A
Purification steps Concentration(pgml'l) Growth inhibitory percentage(%) Growth inhibitory percentage per pg toxicity protein(%)
NS R
M . 469.66 88.6512.6903 0.19£0.0057
Extracellular crude protein (A1)
TR oy BLER AT
o ”.7\ b o 84.70 95.32+0.9977 1.1340.0118
Ammonium sulfate precipitation (B1)
SR
e 18.71 92.83£1.3900 4.9610.0743
DEAE-Sepharose (C1)
Gi/KEHT
s 4.82 97.74£0.1255 20.28 £0.0260
Butyl sepharose fast flow (D1)
BT
o 2.58 62.63+19.2185 37.28+11.4396

Sephacryl S-200 HR (E1)

*2 BASHEANGLER

Table 2 A summary of intracellular toxicity protein purification

2R WP AR AR A R e A 1 [ A A
Purification steps Concentration(pgml'l) Growth inhibitory percentage(%) Growth inhibitory percentage per pg toxicity protein(%)
oAk =d =]
& . 724.07 97.574+0.5479 0.13£0.0008
Intracellular crude protein(A2)
Wl oy BL AR
e ¥ - 169.43 99.01+0.0989 0.5840.0006
Ammonium sulfate precipitation (B2)
TR
RTXhz 24.34 99.0740.0847 4.07£0.0035
DEAE-Sepharose (C2)
Bk )z
e 7.84 9897403282 12.62+0.0419
Butyl sepharose fast flow (D2)
BT
- 4.21 97.901+0.1569 23.25£0.0373

Sephacryl S-200 HR (E2)

«— El. E2

67.0 — W

- LA F i, 2. M aifeiEm, 3. A f
LArFabritl; 2 RSN, 3. MAKE A, 4t aifeim; 5.0 1 1. Molecular weight markers; 2. Purified EP (E1); 3. Purified IP (E2)

Waitt A
1. Molecular weight markers; 2. Crude EP; 3. Crude IP; 4. Purified EP (E1); & 6 2@1{%5"]%‘&%5 SDS-PAGE lgljeii

5. Purified IP (E2) Fig. 6 Native-PAGE pattern of purified EP, TP

5 HEHFHEHA native-PAGE Bk

Fig.5 SDS-PAGE pattern of purified EP, IP 1M LA 80°CHI 100°CALFE 30 4345 34 3, v i A
REMS TR A, (AN i o
2.2 EEMLSEM 2.3 EHETE
PSRRI, SiGI S 419y ELRTE2, 53 E1 #1 E2 £ native-PAGE HLUKJi5 AN [ e ¢4 75 1

1E 25, 40, 60°CAbFE 30 4340 fF /R DL o v is Pk, g (-7, ZEMEE R250 7% (1) B,
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1M Schiff k57 (11D FFASFE (MDD Yok 2IUEE
PEEE, WIHZEAEAEHEEABARIREEA.

El E2 El E2 El E2

7 E1. E2 B9 PAGE A R250 (I ) . Schiff k%] (1) %A@

AR D FReEE
Fig. 7 PAGE of purified E1, E2 stained with Coomassie blue

(1), Schiff (II') and Sudan black B (IIT)
3 it

BN HORIFFEHR B U s e i C A B 800 7 1 T
PEAERR Y R AR R A AN,
AyEAS, HhERARYFUE I EAR T, AR
AN R AR CAT I AR AR 2 PR DR U
KAMIRIE . Khandelwal P.Ig 7% 5] L7 W B M0 52
# X.nemotophila 1440 i i 73 Afi A7 /N EEID X LE 51
JERAEV ] A BRTAR R 2 B A9 3. AR DR B A
IR 9 Ko I P9 4R HCHR R P AR O A AR L CH.
armigare) #]#%4h HU A SOOI 1P, Dongjin Ji M
X. nematophila ATCC 19061 T #k7) 25 £ — Rl #5E (1)
17kD HU Ik, 1ZJKr] LAAEd R ik, 70 i
SMREFRAET, IR AN R A OGP AR
CB6 PR A TR 73 50l 73 B AN 2R, 1 T A R AR P 3%
B, PRFEHRIKA N R RUER EL ARAR R I
HH E2. E1. E2 &A1 2 250053 20 HIE I E AR AL,
ifif L. native-PAGE #1 SDS-PAGE ll5¢z, F I AR
R FL FELUK B, R W] TR IR () A
47y El. E2 AW 5 IESIAH L, Maiist.

B g J 2 dL A AN B P A R R R R
FEBIR T, X TERCH AR dOR), s ok Lk
F R FERIEAT se b, MR A B o U R R A 3 1t T
BTHFERIRA R AHAUR 2 MIF IR WIZRAT 1 B U
J 2k UL AR AN A VR (1 2 O e TR E Y

Morgan 254/ 5% T X. nemotophila PMFI296 & £ 1) 4 Ht
EEAERE S RIL, RIMEERFLE xptAl.
XptB1. xptC1. xptA2 Fl xptD1 254 i 8 kX Hoddi A
AR BRI IREEVE AT, RIL xptAl SRk ARl
TR EROE NP, e IERE b Sergeant 25 H T 1%
BIPE 4 N IEDIA FMHOZ R I R R R G, X%
ANJE IR (A8 BAR FHHERT TSR AT 3RS RO 21 4%
El. E2 & K5 ¥HA, 4 SDS-PAGE {UHILAH —
ARG FHREAT 212 kD WIS . ZGEEERAE
60 CAIRIL BRI g Ik, Ik gf R W% K&
IR 2 AR RE R 1, 0 SR A T I P R s e 3%
T SO S R AT — e M . 2D 0] G T
o BB A G AT S A0 AT, AR S 0 228 v 1k
BEMBEATOR S P20 20 #, e [t , AT PCR J5
VR A MRS IR SC P v i 06 % LR T R A

4 i

M CB6 TR A A AT T 73 B AN 2L 1 75 38 4R
H El. E2 2 2040 2 4045 2 AR U vt i B
native-PAGE HI SDS-PAGE 2 Il H ARLLI) s Ik B3
FAEYRETERARRL, R FH AR R (C8) &
Fo

Bist: b B R LA F AR R P RR E A
AR R, bR TR
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