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FE: [H6] HRERF ATIA ZAX AHLs o THEMEEAGHAT PRERXKER R AE AR EN
WEl Ak, [l RaaFHATHEG ALIAZaR —MERES, BERS5FFREESMENREE X
FAEERLN N-UBELARNERES 2T . AOCRARMT XA kER ALIA ZamEt, BR AR =45 AT
WS-EEAEMAMEATRAZEOURANA B =2 FRATE R 2 BREAIEE crydda Boh T RES aiid EEY
REE. AMEZEAEAASAREE SSEEANEEREETM AN B EEARE sih-aiid UEHHIEH
crydda B T EEE prod-aiid, A TREFREGREEUR T HEAE T ER =2 FRATE R B, KX
BT MBI pBMBS401, FENE LR W AN B A L A 4 SR B2 ONAR B H4R pBMBS401, Rl &R EA R K
pBMBcaiiA, pBMB3aiiA #u pBMB3439. #:{h7h =4 F MATE L EARR A4k BMB1T1, FAJE 5 N5 JE SRR 4 B ok
pEG922, EARKAEEGHMNEANTAERANEL, HRTHEXEEEFLFAE. [£R] F3] 3 NELAF
BMBcaiiAR,BMB3aiiAR o BMB3439R, FE Ll B E TR E M7 90% L . gh &8 & SLH-AiiA & pro3A-AiiA
ERBENEAR TE2 %L, BA AHLs 2 T BRMAEEAHE DR K@ R D4 F ™ A7 E i
. [E0)] ERZAFRAAE PR Ekk AAFE, THEL AlLs 9 FHBRMAEERAAE NS
MXKEREDAET EREGIEE S, YREEEFEM T A RKL ATiA A HBREE,

(R AneFRAAE, AlIAES; BEEH;, BEHK

High Efficient and Stable Expression of AiiA Protein in
Bacillus thuringiensis

WU Huai-guang, YE Wei-xing, YU Zi-niu, SUN Ming

(State Key Laboratory of Agricultural Microbiology, College of Life Science and Technology,Huazhong Agricultural University,
Wuhan 430070)

Abstract: [Objective] The aim of this study is to grope associated methods in improving the protein AiiA ability of AHLs
inactivation and restraint to the potato soft rot disease caused by Erwinia carotovora. [Method] In this study, AiiA was displayed on
cell surface by means of S-layer protein and its expression was boosted by promoter of cry3Aa gene, then aiiA gene was fused into
Xbal site of ctc gene and Spel site of cry3Aa gene respectively, obtaining fusion genes slh-aiiA and pro3A-aiiA. To improve the
stability of AiiA expression, resolution vector pPBMB5401 was constructed based on Tn5401. Fusion genes slh-aiiA and pro3A-aiiA
were cloned into pPBMB5401 by different ways, resulting in pBMBcaiiA, pBMB3aiiA and pBMB3439, which harbor slh-aiiA,
pro3A-aiiA and both of them, respectively, and introduced into Bacillus thuringiensis acrystalliferous strain BMB171. The
site-specific recombination event occurs within two copies of IRS, thus allows for the selective elimination of undesired fragments
on pBMB3439, pBMBcaiiA and pBMB3aiiA. [Result] The expected strains named BMB3439R, BMBcaiiAR and BMB3aiiAR,
respectively, and they are stable after 40 generation and reveal ability of AHLs inactivation and effective restraint to the potato soft
rot disease caused by E. carotovora. [ Conclusion ] To improve the protein AiiA ability of AHLs inactivation and its restraint to the potato
soft rot disease caused by E. carotovora, it can be achieved by the method of high efficient and stable expression of AiiA protein in B. thuringiensis.
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[P 50 (T N- & Wt i 22 2R W IE - (N-acyl
homoserine lactones, AHLs) & {2 fA7E T H>%
PG BH M 40 8 B0 4 (quorum-sensing) &R &8 HIME 5
o, WAME S0 F W IR EAS 4, ] H s
AN F A0 B BE RGN U2, AHLs 4 72 5 VR 200 5
PRS0 BE DA (1 R 45, 20 IR B B — o BE I
SR B B SO R R IE R IR s A T B

(Bacillus thuringiensis) A~ [A]E b rp 732 A7 78 45 %)
AHLs 7> A FEEAE ARt A ALA, XKE
FIE L K E NP Y AHLs 4> F IO R, BRIt
WRE, AFHE DB WO IGTE (Erwinia carotovora
SCGD) MEUpIERIAGER L, M BH T 4K 94 i B
SR GO, SR RAR AlIA RS — RN E
FIF HRIEEAR, XN RO BRI T 75 2= 4 2 AT B
WP THEWEER . MEmENNG. [irA
BT JE Y 752 4 2 RO B ER A 2R T 2 A ery3Aa
JA B — AR B W 3 B 1, e A
cry SEDAIIR 8 3114 JE B Bk D e s I T) L, SR IS TR]KC
P B, FERGEE T3 2 4 2 IR 17 35 DR TR o
KHs A AA B S — MR, LR
PEARKFEBEH 9 T e BEARIREE T AHLs 4311128007
I 4 o MOAT TR S-J2 82 1 AT TR 1 b A bR 45 ) 7 6 7 4
Mo, S-JZEE N KRG SR S-J2 Rl

(S-layer homology motif, SLH) A JH {41 M3 1 & 7~
Bk, BEIHEERE O S-JZEAE N =&
g R e R T 2 RIS, ety N T
PR Ry, W P A A BAA, I o e 1 (1) it
BOEFPER BRPTEESEIN . TnS401 %28 14k Tndd30 %
JEF JE AE 5 2 4 2 W 1R R R 53— i e e,
EATT I e RE ML S e ) FE SR AL T ClassIl 4% JiE ¥
o3P, ) 88 7 it 3 U 00 0 R A 1 e 4

(internal resolution sequence, IRS) #4 % [ fif 25 244
PR 8 3k R v T R TR A5 AR A 20 B R,
AN VH B3 7 2 DA TR R PR R TSI 0 i IR m] e A7 A
aakaif. URUIRUIA K] KRR AiA SHARIEE
I HA AR M b, AR SCRIR TR B LS HL AlA 2
FI R IR s 7R TR B e R v s R FH A s 1)
il BRI T BR PO ERE DA LS BAS E Fak HIM A 1 o
CRUAR R OCHE R L] H T~ Tnd430 e 1) V2 A7 1
TBRLAEAHINE R CAAR 1) 75 2 4 2 AT R - R rh, 31X
S5HET Tndd30 % P11 G IR S IR AL 95 = 42 2F

AT 1R 3 e E A (B. thuringiensis subsp. kurstaki)
B AR A RAR R I AE . ASHTSTIE ] Tn5401 5y I
(R IO ST A IR E I (- oo
pBMB5401, JfLAMCA P &0 nf$2 5 AllA 5 F
AHL 3 I B s PESEAT T893

1 MBS

1.1 ey
1.1.1 SR E. coliDHSa. Bacillus thuringiensis
BMB171 CIGaa A JC FUR S48 K, WL SCHER[9]) + Erwinia
carotovora SCG1 GF I3 Bl 37 K 27 i i g 1l 1 S,
DLSCHR[3]) « ARJE AR FT 1R (Agrobacterium tumefaciens)
WCF47 (pCF372/pCF218) (%74 Ptral-lacZ &5
KRN traR JEDM, RSB RPUIE HOM A = PivE. DYFR
ZhubE, WICHER[10]) « KIAF# E. coli DH5a.(pJZ365)
(F tral KEDN, RO REBDME, e FEARRY
Stephen C Winans Z(#% 284, W.3Z#k[10]) - pPGEMT-aii
(% aiiA P, 2 WE®F R, A=K
) . pEG922 (55 TnS5401 % JRE 1 K fift 25 B R s
FEFFH) IRS e FEBUR T ST 7, 20 N s &Pk Y
RPN BT EZPiME, Baum J A BB, ULSCHR[7,
8D + pEG854.9 (=& MuAF i ¥ BaumJ A
2B, JLSCHR[7, 8]) « pBMB982-304 (5 cte JEA,
JLSCER[11]) « pHT305A (5 cry3Aa 3K, & &%
Pk, A EyitE, WICERSD -
1.1.2 5ttt R4 IRS KIFESI¥ES14) P1 M
P2, Jf4E P1 5N Sal I F1 Apa I B4 25, fE P2
FIN HIndIIA £ DR mokn b i) DY ER 22 ik KL A
TEMR SRR B bR, MR Ik pEG922 _EPURR
RPN ) A0t P3 F P4, 3kAR slh-aii
b A FE N, ME pGEMT-aii H aiiA K&K 741 %5 14
P5, P6 1 P7, 7& P5 5| A Xba I £ fiLhE Fiki
pBMB982-304  ctc & [H L [¥) Xba I A7 5/l %, 7E P6
gl Spe I LA iUkl pHT305A ' cry3Aa A i 5
F TV Spe T 47 ATl , 75 P7 5|\ Apa T #1 Sph 1
I

P1: 5-~AGCGTCGACGGGCCCTGCATGTTTGCC
TTATTTATAG-3';

P2: 5-AGTCAAGCTTTGCATAAATACCTCCTC
TTTT-3';

P3: 5-GTAATGAATGTAACAGGGTTCAATTA- 3';

P4: 5-TGGAACAAAAAGATTTGAATTCCT-3';

P5: 5-CGGCTCTAGACATGACCGTAAAGAAG
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CTTTA-3';

P6: 5-CGGCACTAGTCATGACCGTAAAGAAG
CTTTA-3';

P7: 5-AGCTGCATGCGGGCCCCTATGTATACT
CCGGGAACA-3',
1.2 DNAB{ERFZRREN

FORLIIFEE . D). &, k. PCR R
SDS-PAGE 2 [ SCHR[6]1) 7 i
1.3 JRALE Rk = & FRATE

FE R SR 1213 J7 7233047
1.4 [Frhiig B

S CRR[1210T3R 7 .
1.5 FHEDHE AHLs 52 FHIE )

Srf# AHLs 7 IR PRSI 2 JECSTHR 1315 ik 75
LT
1.6 EHEREMPE MNRBER IR EBUHRERTINHISK

I

BOR/NIE 4 1) B 451, FAKAF4nETe, M
70% (v :v) CBREREIATRINNE . ELREIES
b FEPARPER N T B BEAR, N 2 ml JE K LR RRT
BRI, IR IT AL SR D) RJRE LR 0.5 em
MIERR, SRJE IR & H . BOHE  OR BROC IS
PR SCG1 ¥ 16 h 55374 20 ul 43 51 5 4H[R] OD fH
() B2 R AR RRIR A, 28°CAEHT 14 2 A1 4 h J5 - HL 20
ul SR A4, 36 h JE M.

2 FHRESM

2.1 AiABERERS S-REAEEK pro3A BEIF

R EE R

ik pEG922 I tet-IRS H B Sac I Al Sal 1 7
& pUC19 3115444 pBMB25, FRid 19 Fr B IRS 4
A pBMB25 [f) Sal [ % HindIIIf7 55, 554 IRS [A]
) HEB (1R pBMB5401. #7514 PS Fl P7 434 F Bt
aiiA L[5 pBMB982-304 Jiikii |- cte JEAI 1) Xba 1 %
PR RS L slh-aiiA (shh P EBRAE T S-EE A
SRR E BT LTS o K514 PS FPT R
Bt aiiA K&K 5 FUk pHT305A 7 cry3Aa JEK B3 1 F
UiE ity Spe T A7 s fili &, /4 207 cry3Aa Jb 3l 1 I Rl & ik
pro3A-aiiA. AJE ¥ RlG L slh-aiilA F Sal T Al
Apa I #fi A %] pPBMB5401 % IRS 2 [ Sal I , Apa I
Prs (5T Apa 1 HlEdfi A\ pro3A-aiiA nf #3431 5ix
PIAEA FE R Tk ) K pro3A-aiiA JT] Apal Hfig1]
i\ pBMB5401 (1) Apa I A7 x5, 5 H Sal T i A\

¥i pEG854.9 L p m & sF AT WX, S215H
slh-aiiA FER [ B4 JFiki pBMBcaiiA, &4 pro3A-aiiA
FEIA R B2 Tkl pBMB3aiiA 1 [R] I 25 5 3 W5 > HE 1A
(K) 40 JFoki pBMB3439 (1) .

ori pro3A-aiiA
C— -

ori slh-aiiA pro3A-aiiA

%{ )

Sac |

Apa 1
/ﬁ{; IRS

pBMB5401

Hindlll

Sac |

1 FELAR%i pBMBcai iA, pBMB3aiiA & pBMB3439 I =
Fig. 1 Construction of recombinant plasmid pBMBcaiiA,

pBMB3aiiA and pBMB3439

2.2 REMEEREMRERALBMBITI PRIFER

fEE AR R AR E T

¥ TR pBMB3439 44k BMB171, F] VYRR 25k
R 5AL 4 BMB371, RJG(E BMB371 4%
NI U TR A B OB pEG922, 13 8HAL T 44 A
BMB3439. ¥ # 41 # BMB3439 78 &5 £ Hilth-F T
28 CH5FE 24 /MR, LE4HBH IR pEG922 |- Tnp T fif
EEAVEH R, E41 5 BMB3439 ) Fki pBMB3439
TEP RO IRS JRHI 2 AR AT, WEBR T 1A id
VYRR Pk 3L — A% DR IRS P41 ) pUCT9 554F
DA B, 7934 41 R BMB2439 . %5 F4H ¥ BMB2439
7E LB BR3P BT 37 CRIZ a7t i, BRECA IS
B TR A B PO PARCT 28°CHE R, ANV 3t
BFDE IS R LRV A B BORL pEG922 T Rk, AR
Jer A B VR AR B DY BRSBTS AR R
i) pPBMB3439 JFuki b PUBR s Btk BE Il b, K43 31
[ AR %30 ) BMB3439R . X} T #k BMB3439R il Fiki
PR 96 1E 6 W O pBMB3439 KL TR, ERiT
4.9 kb ¥ F Bt 73 2@ 25 )5 (1) 5okl pBMB3439R (1] 2)
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W FE 41 BMB371 F1 BMB3439R 7E LHUME LB 1454
FREEPALAR 40 U5, MBIR T LB PG IR 2 K
VI, A AIBEHLERE 100 A 5P 94 s R DU IR R PUIET
BOMIEAT PCR B0k, 45 R W HE 4 B BMB371 [1) 100
BT 94% R VURR B PUrE, e a2
BMB3439R [#] 100 MR T 92%[Ed 14t IRS
Kty (B AR B , RIS T PR
pBMB3439 Fl fif B J5 ) i K pBMB3439R 1] 7F
BMB171 % se ik . 41 ikl pBMBcailA K&
pBMB3aiiA (1 fi# 25 R A 25 57 i JFOREL PR RS 1 AR U 1)
b, S5 AR EA L A BMBcaiiAR I
BMB3aiiAR , fift #5433 B4 BMBcaiiAR F
BMB3aiiAR ' ¥ i ki il 4 pBMBcaiiAR Fll
BMB3aiiAR %} # 2| [ff BMBcaiiAR A1 BMB3aiiAR Hifi Jit
7 P96 1 2 B JFURL pBMBcaiiA 2 pBMB3aiiA &
ETHRE, EHT 49kb A BHIPHER B (B2) .

kb

23.1

94
6.6

44

[N
(=R

1. MHindIIl DNA marker; 2. pPBMB3aiiA/Sac I (10.1 kb); 3. pPBMB3aiiAR
/Spe T (5.2 kb); 4. pBMBcaiiA/Sac I (11.1 kb); 5. pBMBcaiiAR/Spe |
(6.2 kb); 6. pPBMB3439/Sac | (12.8 kb); 7. pBMB3439R/Sph [ (7.9 kb)

& 2 E4HER pBMB3439. pBMBcai iA & pBMB3ai iA fRESIEIE
Fig. 2 Resolution confirmation of recombinant plasmid

pBMB3439, pPBMBcaiiA and pPBMB3aiiA

2.3 E4A BMB3439R, BMBcaiiAR #1 BMB3aiiAR &

EEAFKIE

T4 H BMB3439R. BMBcaiiAR fil BMB3aiiAR
43 LB AR 73 4E 28°C 557 24 h, SDS-PAGE
g 4L W OR H 4 W BE R X SLH-AGA (58 kD) K
pro3A-AiiA (28kD) Fl&HE (& 3) o Ml e
60 h CFIERAID I EXKERM, SDS-PAGE
45 B W 78 BMB3aiiAR Al BMB3439R i 44
pro3A-AiiA HEHREEAM Y, FFLE 24 h WM, H

SLH-AiA #l& 4 AR FRIE R L8/ BMBcaiiAR £ /&
1E BMB3439R F {34 FFAERARACE (B 3) &

kD . e
116 :
66 P . < SLA-AiiA
45
35 = 5

- <—Pro3A-AiiA
25 - -

1.BMBI171 %53% 24 h; 2. BMB3aiiAR £57% 24h; 3. BMBcaiiAR £57% 24 h;
4. BMB3439R }43% 24 h; 5. /1 E RARid; 6. BMBceaiiAR #1535 60 h;
7. BMB3439R }57% 60 h; 8. BMB3aiiAR %537 60 h

1. BMBI171 cultured 24 h; 2. BMB3aiiAR cultured 24 h; 3. BMBcaiiAR
cultured 24 h; 4. BMB3439R cultured 24 h; 5. Protein weight marker; 6.
BMBcaiiAR cultured 60 h; 7. BMB3439R cultured 60 h; 8. BMB3aiiAR
cultured 60 h

3 TEIRHEHERSEEBARY SDS-PAGE
Fig. 3 SDS-PAGE of fusion protein in recombinant strain

2.4 ‘E4AH BMB3439R, BMBcai i AR #1 BMB3ai i AR 4) i
AHLs 5 F Ry 7E MEAS )
I3 AHLs 43 TIREPE (g AGA 3525 K 4h
R (E 4 BRI DHSa (pJZ365) +H,0 #th
P o, RIS HMEIERE WCF47 &
AHLs 7 FiEf%Z; HE41H BMB3aiiAR fl DH5a
(pJZ365) IMIRAY)  EHF BMBcaiiAR #1 DH5a
(pJZ365) MWIRAWMEAMIRERE WCF47 U
AHLs 731, {HILFE i B8 7R 1 WCF4T 1 (5 feeazt v 1)
PR B3/ T BV IR, (HEK T B4 5 BMB3439R 5
DH5a (pJZ365) [FIREWEITR/NE WCF4T i
Uit R PR B, 2R I 41 BMB3439R [¥)43it AHLs 4> 1
(R Itk 2 w5 T Bk BMB3aiiAR #1 BMBcaiiAR. ik
BMBI171 5EE/KEREEYIWAGELFE <" WCF47
B, XU I8 4 2 MU R BMB171 A4 74
AHLs 731, MIHESR 758 2246 2 At 18 B 5=k
AHLs 7311 Bonf 45 F T ml g
2.5 %A BMB3439R, BMBcai i AR #1 BMB3ai i AR XA
2 MNRUB BRI S E B 1R 5 R
h 2R 7 3 BMB3439R ic 2l a, ! BMBcaiiAR
A b, # BMB3aiiA ic ok co LA EE AL B AR ] LX)



10 9 SR 7E B A AT P AR e R IA AlA B 2225

1 2 3 4 5

1. E. coli DH5a (pJZ365) +sterile ddH,O; 2. E. coli DH50(pJZ365)+B.
thuringiensis BMB3aiiAR; 3. E. coli DH5a(pJZ365)+B. thuringiensis
BMBcaiiAR; 4. E. coli DH50(pJZ365)+B. thuringiensis BMB3439R; 5. B.
thuringiensis BMB171+sterile ddH,O

Bl 4 E4H7H BMB3439R,BMBcai iAR 1 BMB3ai i AR 43 fi# AHLs
2 FHYE AT
Fig. 4 Detection of AiiA activity in Bacillus thuringiensis
strains BMB3434R BMBcaiiAR and BMB3aiiAR

HEE IS B R S PG S0 P A IR R, 455 5% 24 h
IEALE (OD {HZh 0.3) 435 55448 SCG1 Bl
BE, MEH 4. 20 1 h M SR E, 36 h M
(KE5-A, B, O . wEgdiREm4EH 1h, blbe

A

IBOREF, H2ET a RER (B 5-C) ; 4fEM 2h,
b ¢ MZCRAEY, AT a (B 5-B) + 1EH
4h, cBRIFT b, HETa (B 5-A) « XUWHLE
SLH-AiiA Fl pro3A-AiiA KIARA UM T, Biib
BRI A a>b>c; BEA pro3A-AiiA KA =R,
c WoRH LAk, (BUEA a MIRUREF. XK a
IR R 4, [F 3L a & A pro3A-AiiA Fl
SLH-AiiA [{FRIEFEXT ALHs 2 11 B ad FLrh oF %
AAE RS PUER . WU E AR E S SRR 1)
KAM, BEFHE R (4160 h) HIEELL R LA
R EARE (4240 (FODZ1K03) 5
SCG1 fEun FiRA (1660 EIR 60 h B 1 F5AF b,
TR : 1a60+SCG1: 1a24+SCG1: 1b60+SCGI ;
1b24+SCG1; 1c60+SCG1; 1c24+SCG1; 1EH] 4 h £Hf
L, 36 h MEE4E B 5-D) . 45 R W], pro3A-AiiA
A FRIEE IBEINAA R TBHAL SIS 8 KRS FCBEDb)
RS, [FINWUiW] T SLH-AA H A MEKIA
HEAME pro3A-AiiA H X ALHs 4> T IR MEAE
M, SLH-AGA [ R E &KW I TR ELA W
BMBcaiiAR 717 77 SR AN 2 T s 9 o S s A A
[ s ST PR ) 20 SR 22 7 AN W i

D

A, BEHRHIF 240 55 SCGLMARIEH B8 ¥ 4 h; B. K EHRHIF 24 h J5 5 SCGL IAWEH B8 % 2 h; C. K EMRIEIR 24 h /75 SCGL
WRARAEH S 1 h: DGR 60 h Fl 24 h I EALR 5 SCG1 R G TEH S8 4 h UL LR

Pl v S mond B DR B SR AN [ I T F T4 R SCG VRS A F S0 8% S s R

A. Culture (24 h) mixed with SCG1, action 4 h; B. Culture (24 h) mixed with SCGI, action 2 h; C. Culture (24 h) mixed with SCG1, action 1 h;

D. Comparison of culture (60 h) mixed with SCG1 and culture (24 h) mixed with SCG1, action 4 h

A, B and C 1. sterile ddH,O 2. BMB3439R9 (24 h) +SCG1 3.SCG1 4. BMB3aiiAR (24 h) +SCG1 5. BMBcaiiAR (24 h) +SCGl1

In (D) 1. ddH,0 2. SCG1 3. BMB3439R (60 h) +SCG1 4. BMB3439R (24 h) +SCG1

5. BMB3aiiAR (60 h) +SCG1 6. BMB3aiiAR (24 h) +SCG1 7. BMBcaiiAR (60 h) +SCG1 8. BMBcaiiAR (24 h) +SCG1

Bl 5 Z4AK BMB3439R. BMBcaiiAR Fll BMB3ai i AR 3% NRFERRSCICE SCG1 £RFEHK AN IR R4
Fig. 5 Detection of BMB3439, BMBcaiiAR and BMB3aiiAR against the soft rot disease caused by Erwinia corotovora SCG1

3 it

I AR AR G dUn SR 212 N,
AiiA F AU FON T TR EC R 4
WOW Btk TR R . AW I =2 0

FEE AN TFRAPE (5 2 73T aiiA BEAEE T T i, 0
IR T RAR AGA HRIE AR LA RIS S
AHLs 70 1 BRI IE . BETTEE SRR, [ I A
FIA AR 35N cry3Aa JE 8T F0 95 2 4 2R M
W S-JZ 2L cte ()E 27X aiiA Sk RIREAT Hd sk
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doE ok W A %

40 &

31 THEE BMB3439R HUik 20 Lt BMB3aiiAR
I BMBcaiiAR 4f. SR W], flié 81 SLH-ALA (1)
FIEA KM pro3A-AiiA [IFRIA, SLH-AA & Al
pro3A-AiiA TR Rl — TR RIEX AHLs 43111
B IR = AR RS PUE T o TR S G 25 LR R W] Y
SLH-AiiA £ 1A [ pro3A-AiiA ik B A 24K %,
2 % BMBcaiiAR Et BMB3aiiAR F 64 P 1A %
I 365 K ST PG A B Eh R S IR s, IR R
H4# BMBcaiiAR ] SLH-AiA @& E AT
S-ZE AR T R IAES, R85 AHLs 2 F
BRI NS T B . ho s AR W
1 ALLA EE N AHLs 431 IR B ARE PR R 77 TR
T, PR AA SR AN RIAE, Ry ki
SLH-AiiA HFAM/EH, BE7~E 8 SLH-ALA E &
i DL — A P i he 1 . A SDS-PAGE %
FOREMAEN SLH-AIA MERIEE—HAR, XIR
AIRESTE EEA K. CTC RMZEAAGHIRAMIR
A, slh-ailA fli G ERRE ST cte BRI G 37,
AT RE PR SZ AR TR G S ARS8k BMB171 T o [K]
TAIES cte RN EE)T, BH LR EIET R
ctc SEPRII I T4, cte JE IR A BT B AR 1 e i
PRARAE E . A ABEUEE T Tn5401 )1 gt
(R APE 5 JOORL A A A T DR 3 o B A BT I ] D e i
THE BRI Tndd30 11 M LU e 4k 7 1 A
Mo AHIETUES FNe Ry B A0 g BE SR U PO K 2 Dy e
B A RS 3 DR TR 1R SR 1 A 2

4 ZEig

AWFFCER] Tn5401 e a1 F A o g VR (R R AR
PRy T R B 3K pBMBS5401, LA A -4 F)
FH % AR R ery3Aa J B IG5 T AlIA 25
PP () 235 RIS R T S-J2 85 (Al e X Ja SLH Ryt
i H E SLH-AGA, SCHLT A EEE AlA fE41EE
M FRIE . ASCERENX 2 By 3 Frdl & e,
UESE TR B (M AL B A R e R AdA B,
IF HAESE T Y A &5 5 P FRIE AA 7 20Kk
PR ELA P, PTSILLE Sl — il U L R
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