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BE AR BUFFE 2 WR 11 GroEL 2 e di ik, g 498 3L BUR BUAT T 135 8 11 GroEL 18 3L BUW i 1 1ty 2y
ABBEE Al . AE RN T BEHOR M @ 5 R A 3 B UKL Pet28a(+)-GroEL, ¥4k Escherichia coil BL21(DE3)
J5 R AR W EE TPTG i 5 235 AL 175 T i 8] R B2 L i 5 oA B 11 22 38 A5 40 AT His B3 2852 A2 M1 ik 44k GroEL
EA . KA SR IR A L ST IR T S e CSTBL/6 /INRRL L i 4% 22 T BT AR L 3 L SR T ELISA A6 0 1 35 4t 1
WA L R B S, Ml B S UKL peDNAS3. 1(+)-GroEL F- 554 293T #H .48 h J5 R Al % 19 GroEL £
TEREPLAR ST Western blot B3iF . #H8]  Pet28a(+)-GroEL #1k E. coil BL21(DE3) H 7 28 °C .0. 4 mmol/L IPTG
T 2h FERAEEAEB . EBRNREAEAS THREAN 63 ku, 2ifbJ5 E AW E N 0. 735 mg/mL. Western blot
K R % 26 [ REBPT His AR 2 BB s BE B AR IR B . ELISA # 7s #1 % 93T GroEL 22 8 B 5T M I 35 2 o 1
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Preparation and characterization of a polyclonal antibody to the secreted protein GroEL of Shigella lactis
LIU Mengqi, JIA Xuejiao, LIU Yang, LIU Changcheng, LI Xiaofeng, HU Yishuo, ZHAO Wei
(Laboratory of Pathogenic Biolog'y »School of Basic Medical Sciences » ] inzhou Medical University s ] inzhou 121000 ,China)

Objective  Preparation of polyclonal antibodies to the Shigella secretory protein GroEL to lay the
foundation for the investigation of the function of the supernatant protein GroEL in the intestine of the suckling rat.
Methods The prokaryotic expression protein pellet Pet28a ( +)-GroEL was constructed using molecular cloning
technique,and the plasmid was transformed into Escherichia coil BLL21 (DE3) using different concentrations of IPTG to
induce expression,and the induction time and temperature were were optimised to determine the best protein expression
conditions. The purity and concentration of GroEL protein were obtained by His-tag affinity chromatography. C57BL/6
mice were immunized with the purified protein and adjuvant according to the same proportion,and the polyclonal antibody
serum was prepared. The titer, sensitivity and specificity of the antibody were detected by ELISA. The eukaryotic
expression plasmid pcDNA3. 1 (+)-GroEL was constructed and transfected into 293T cells, and the prepared GroEL
polyclonal antibody was used for Western Blot detection after 48 h.  Results The optimal expression of Pet28a (+)-
GroEL transformed E. coil BLL.21 (DE3) was obtained at 28 ‘C and 0. 4 mmol/L IPTG for 12 h. The molecular weight of
the expressed recombinant protein was about 63 ku and the purified protein concentration was 0. 735 mg/mL.
Westernblot detection showed that the protein could be recognized by anti-His tagged mouse monoclonal antibody. ELISA
detection showed that the titer of the prepared anti-GroEL polyclonal antibody was 1 : 128 000; Western blot showed that
the antibody could recognize GroEL protein.  Conclusion The recombinant GroEL protein has antigenicity, and the
prepared mouse anti-GroEL polyclonal antibody serum has specificity and high titer, which will laysa foundation for in-
depth study of the interaction mechanism between Shigella GroEL protein and enterovirus.
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e MR EAA THAREA RIS B
S A5 03 A R AT B 1 B 15 LA % B 1k B B ) 2K
JRIRE S . GroEL & & % B £ 3h /0 Wi & A
Z— BRAERE A D RESNA AT B TR 25 A9 Zh BE A
F T LR A 2 28 R0 T o 30 A1 R TR RE R 39 R 3R
I H T8 0 R SR BT MR g 1 L R I W M
A R 9 0 TR R LT A {3 4 B 2
FUFF PR A P7 QB B8 76 P9 A 25 26 B LA 4 6 I T
Semtlal L B S RV R SCREIR B9/ A L e g O 7
(Reovirus)™ &N 9% 2 (Norovirus YO T[T F) 4 e
PR 7= 1 ko3 W0 2 1 1 o LR T

16s K il & BERYe RV J5 A9 3L BV 3 B 3 & 2k ok
A, Horp AR B R AR R T L ESE RV B BE A
PRI AR . M IZ L B b oy s A5 3 — g AL R
o PE BRSO, & % % J5 fiv &4 M Shigella : No.
PRINAS04371 i — 4 4 52 56 3iF B 3 ¢ 3 A LA
B R FR L S AR R B . A ST R B R
MR T (Mouse Roravirus, MRV) 18 131155 S AR 4k 40
0 43 0 K R F T i A R R A W R AR AR
TR W 18 Bl AR Y S S B 43 X T
BRI — g s (BRI P R
2352 RV [0 & il i AW . GroEL & 1 /238 i it
T i 2 Y P R B B R A A R — Lt R
T i B A B 3R 3K R0 R A T AR L A R
MEA A AR . A R, FLRAT 3 -
1 H ) GroEL # (Al i 52 w42 & X 7 (i 1L-B. IFN-
o TNF-a) 4 2 35 19 B 45 i % 19 % A2 L A BF 5t 26
AR PR GroEL 2 A [F] 52 %) HSP60 X 1 e A
—SE T R T GroEL 1 505 # 2 1A 1Y
KR

ARSI 43 F 56 BE 1 7 iR A GroEL H 4l %
IR I SR TR A AT AR AL, Fe ki AL AR
alifbJ5 gz /N B i 5 2 5 BE DT IR IF SEAT B0 L AT ST
FUS 2 G B GroEL 2& 45 Hg 4 RV &2 41 52 i 1) 44
P A0 53 - HIL T LA B2 i 3 o1 5 1 T 2 100 DG FR B AR 5
00 FER

w5 Fx

1 w7
1.1 W@ HARER Y REE(No.
PRINA804371) H A PRI 73 & H RV J& Y iy 3L B3
M ERRFRIE AL RERAF. NE -
B2 AN (293°T) F 5 MBS B K 2 0 Ji AR ) 2 S 38 25 17
. BRI BIAK Pet28a( )W T EIEL YR HH
RN ] 5 B 235 804K pcDNA3. 1/His A Akl g %
[H Invitrogen 2y H], C57BL/6 /N B T 7 K 4 4
WA A A7 BR S 7] 5250 8l i A 7= 8 T IES . SCXK

(1£)2020-0001, S5 s e B = #t5 . 2021014,
1.2 EZXA 405 DNA P4 32 BULH &1 [
To# B v AW R A R A KOD-pLus-Neo [iff 114
HHZA TOYOBO 2 & ; FR &l P4 2 UIB§ sal 1, Xho I,
HindIII 3 B H 4% TaKaRa /2~ F); DNA # i 4 H =
HE & AR (KiE) AR A A 2 X Tag PCR
MasterMix W [ Jb 5T 3 83 A Yy Rk A BR 28 7 s DNA
8 I 1 iR & A DNA 7=y 4l Al 030 & 2 1l A b e
TIANGEN A Fl; A FHH XMW, i I8 & K,
IPTG.PMSF K i Wi i #4518 F Jb 50 Solarbio 24 #] ; His
b 25 2 1 2 AR &I 3R M R N R R A R A
Al 35 G CR) 58 @4 77  BCA 25 11k B2 I 2 1K 7] &
DL NP-40 #5000 F i Beyotime A #)H R A FR
AT MEM B3R5, DMEM K538 56, a4 10 3% ¥ A
2 [ Gibco 2yl s Mousef-actin mAb,Mouse Anti-His
mAb M HRP-goat Anti-mouse IgG(H+ L) F It &
R SN AE R AR AR A .

2 HikE

2.1 Flaixit 5 AR MR E B E 4 B Bk (No.
PRJNAB04371) & It 5| ¥ Jf & BLAST ki il H 45 5
PE PR D R PE . 51 E B ILER 1,

*1 FHEHEEB GroEL B REKERIES Y

Table 1 GroEL prokaryotic and eukaryotic expression primers

H Bk 4 i 3193 RbtERIE  OKE
Construction Sequences Restriction (bp)
plasmid name of primer endonuclease  Product length
Pet28a(+)  F:GCGTCGACATGGCAGCTAAAGACGTAA sal 1 m
-GroEL R:CCGCTCGAGCATCATGCCGCCCATGCCA Xho I
DDNAB. 1(4) E(:%(:;?A(J(TmuALLAT(’(J(A(JLTAA‘%A Shol .
-GroEL o HindIIl

R:CCGCTCGAGCATCATGCCGCCCATGCCACC

T RA A I

2.2 EFHE DNA #E N GroEL 3K ¥ 15 M %

FFAE R DNA, 2853 PCR B 3R 153 45 % M GroEL
FHR BB, MWK ZR KRS 10 X PCR buffer for
KOD-Plus-Neo fiff 5 pL,2 mmol/L dNTPs 5 uL,25
mmol/L MgSO, 3 pL. ,10 mmol/L . FiiEsI %% 1
pL, KOD-Plus-Neo 1 pL, | ddH, O #h 2 2 50 pL, 2
N 94 CHAEME 2 min;ZE 98 CHE 10 5,65 C/67
Cik 30,68 CHEAH 45 5,3k 30 MMEH ., PCR =4
28 0.7 Y0 B B BRE I HEL UK S VI - 4tk a1 GroEL 2
A B,

2.3 Tk mEREE 44D GroEL A
BELR B Rk K Pet28a (+) I H B £ ik & A
pcDNAS. 1) 405l JE 47 SUEGE 8T, 444} 37 °C 3 h,
afi Ak Sl U0 R B, FL UK 36 TR R /N A A Y 34 R B gy
SIS H RN R BRI 1 s 7 iR A SR ED
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10 pL 7EEZMNIER T 16 Ci# 4 30 min, HBUE %
P AL DHS o B2 2520 ML 55 2 d Pk O 5 B TR R
HEAT PCR B0 ik, B 5 5 RO 3E 47 3 U1 98 40, 49
UE TE A 1) 8 4 R 24 B AR AR A WY

2.4 GroEL B0y R A8 R4 R KBRS RZ

241 EHEAMERBERFZMGMLEMAL HHER
Pet28a (+)-GroEL H 4 i #i #% 1k 8] E. coli BL21
(DE)fE EWH . 2 2 d BUR R M T 150 mL %
Kana 987 ff LB 15 3% 3 1 (Kana: LB ¥ 5 =1 :
1000),37 “C.200 r/min FERR G EHE Ay HH
0. 6~0. 8 I, &% B A [F] A% & X 5 1175 3 363k & (k47
WAL IPTG #3514 0.0.2.0.4.0.6.,0.8,1.0,1. 2
mmol/L.%E SR E 55k 20,28,37 C . S [E] 4
MM 2.4.6.8,10.12 h,

2.4.2 4] GroEL A M4 S % BURERT
TR IR B T KA I T A R, Bk 4
sJHLEK 6 s, B3k 22X 70 YR (TR 200 WL iR IE 35%0 ~
10%), #RJE T 4 °C.10 000 r/min (B0 2F 42 7. 39
em) B0 10 min, PR A7 LVE W, VK45 F A 500 pL
PBS AT YL VE . W HUAH ] 4 B b3 L U0 € i 47 28
P . SDS-PAGE HL 3k 7+ #F GroEL # 1 #9 7] i Pk 3£ ik
oL, HA 4 KRS R85 AR S His 2l g i
WY 34T 25 02 B 24k, W B2 e B, SDS-PAGE HiL Tk
7M1 GroEL £ H 24l fb 1% & . - #E 17 Western blot £
o,

2.4.3 ZifbEAH GroEL HEFAMWEE KM 25mg/
mL & H bR PBS M B RZME N 0.5 mg/mL,
FielR 0.4.8,12.16,20 pL MWK I3 96 FL M . F#b 2
PBS & 20 pL, & 3 R FL L BFLE A 200 pL
BCA TAEM G A+ B=50:1),37 C#HH 30 min
Jei JFE Tt A (SR I Ao (LS DAL B4 3R 7 o A R A
i DAAEFL XS I 0 Ao (B0 AR bR il Bn i il 2. e
20 pL. GroEL Zifb AU B A 96 LA AL 5 7] ik
G LI D (= WS g Tl o Dl s = R 713
JE.

2.4.4 [ GroEL ZFiBEHIERMHI 4 B 100 pg
afifL i Pet28a(+)-GroEL T 4 & H 5 9 [T 58 4 44 571
el LIRA, FLALJE B 2 4 4 s C57BL/6 /)
B2 MEKEASSEAT LI RERNRES LG
HEAT NS i, 4L 3 K REK AR 2 ], G R A
100 pg/ H . KRG 20 MR AL, 4385 L7 .-80 °C
PRAF 25 o R i 85 A A 92 B 1l 3 A Sy B Mo R
2.4.5 ZPEPUARNIIE R ELISA 34 £
ELZ TR BB . GroEL % F 40 9k 1 43 9 K
5.0.5.0.05.0.005 pg/mL, %5 BUIAL & F B BE AR vkl
1:1000,1: 2 000,1:4000.1 : 8000,1 : 16000,1 :

32000,1 ¢ 64000,1 : 128000, —#i & HRP Fric f4 1L
EHR 1gG, BARW K TMB WA W, 2 45 o5
Yk WA 1k I 7E B R AL 450 nm b 2B G EE A
. K AERTOHEX R A 2. 1450 5 KR E
RZ 2 5 B LT I PTIARRL Y

2.4.6 GroEL ZaiBEHRm REEAN  H PBS ¥
afifb) GroEL S H BB EM B 8.4.2.1.0.5.0. 25
pg/mL, 1 : 3000 B GroEL £ 78 B HT 4K i 7 DL K
HRP #ricd th E30/N B =P 4T Western blot; | PBS
Haifh 1 GroEL & M BN 1 pg/mL, ¥ il & 1Y
GroEL Z seREPUARE BER B 1 2 1000.1 2 2000,1 ¢
3000.1 ¢ 4000.1 * 5000.1 : 6000,#RJ5 LA 1 = 3000 F&
B HRP Fric iy E 5/ B =9t 4T Western blot,
iE 3t DL B AR I B 22 5 B BT IR TR GroEL & 1
1R

2.4.7 GroEL Z SR SR 4300 ] 8 4
F A% R BB pcDNA3S. 1(+)-GroEL I pcDNA3. 1
(+)-Dnak % 293 T 4fi ffd , {i H: 3R 35 40 M Y GroEL,
Dnak ZEH . i/ 1 : 3000 B His B 5@ B BT A& 7 B
Pt GroEL Z v BEPUIRIETT Western blot Kz , LA5GIE
EAT 2 RLNOES RS i

2.5 PCDNAS3. 1(+)-GroEL A 4 i 4 2 b 45 3 B 4
|

2.5.1 293T 4AM s 9% Sk gy o 293T 40 i 44 BR
AL 6X10° M AE] 6 FLA PR R R, FrAliE K
W EFLR A 60% ~70% ., srHlEcH AB . A
WAL 200 pL Opti-MEM, 8 pL PEI; B #: 200 uL
Opti-MEM, & fL 4 pg T 41 i ki PCDNA3. 1 (+)-
GroEL. B8R A&, FWIFH Smin. ¥ LA W BR AR
ALCEREF 15 min 5 AL A, AL 400 pL,
FAMFE 1.6 mLDMEM K5 3% 48 h,

2.5.2 WYL MK E H A Western blot 36 iF
pcDNA3. 1(+)-GroEL %4 293T 4 15 5% J5 W 5 -
HRAR , B ILINA 300 pL NP40 2L L 5 &2 pE L5
DJE#E T 8% SDS-PAGE 43 % .15 V £ % 15 min
& NC 5 % B Rs W5k £ 61 2 hy SR G 2 BILA 5 % i Bg
WKy 1+ 3000 H B 1 BT Bactin FLARAT 1 ¢ 3000 i
B0 BT His BTk —Hi, L1 ¢ 3000 i By HRP
bric i/ B 1gG by i #4T Western blot, ECL
WA,

& R

1 E#%. E#%GroEL EER T ERETE

KIS PES 4 PCR 9738 % . BB GroEL 3
PR, 0. 7 %6 35t i W 958 B HL Uk RS DU T 3 R B KO Bk
1 644 bp, 5L Hir b BER/ME—ZE D,
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A Jff% GroEL £ [H PCR #"# M DNA br# ¥ (DNA Maker

O 1 JE#% GroEL 3K PCR *#); B H# GroEL 3K PCR ¥"
M DNAFREY (DNA Maker ) 1 E#% GroEL #/ PCR *
.

1 JR#% GroEL £ E M E#% GroEL EE ) PCR # 18
A Prokaryotic GroEL gene PCR amplification M DNA Maker
ik 1 Eukaryotic GroEL gene PCR
amplification M DNA Maker [ 1 eukaryotic gene
Fig. 1 PCR amplification of prokaryotic GroEL gene

Prokaryotic gene; B

and eukaryotic GroEL gene

2 EAHFANHEELETE
3L A% L A% GroEL £ [H PCR 7= ¥y #4 ¢t &
i KL Pet28a ( + )-GroEL Hl pcDNA3. 1 (+)-
GroEL, 28 XUl U145 3| 0 {1 v Be K/ 5 BUH AR A5 (&
2). ST, gy 5 5 E B GroEL # K 7 51
A— 2 (K 3.4), Pet28a (+)-GroEL F1 pcDNA3. 1

(+)-GroEL 20 [ % #4 2 1E 5 .

bp M 1 2
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1:PET28a(+)
—2:pcDNA3.1(+)

1:Jfi#%Pet28a(+)-GroEL
—2: H#%PCDNA3.1(+)-GroEL
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800

500

300

M DNA#REY 1 JF# Pet28a(+)-GroEL T 4 i i X 1]
2 HEA% pcDNA3. 1(+)-GroEL T 4 J5i i W il 1)
B 2 Rz E%EE RN NEY G IE
M  1kb plus DNA Ladder 1 Pet28a ( +)-GroEL double
digestion product 2 pcDNAS3. 1(+)-GroEL double digestion product
Fig.2 Verification of recombinant plasmid by double enzyme digestion

i

Bl 3 Pet28a(+)-GroEL U5 & & B (S 4 & E)
Fig. 3 Sequencing identification map of Pet28a(+ )-GroEL
(partial screenshot)

66

o b

/\l\/\/\ (A /\ /\

4 pcDNA3.1(+)-GroEL MF L EEH (MBS EHE)
Fig. 4 Sequencing identification map of pcDNA3. 1(+ )-GroEL
(partial screenshot)

3 Pet28a(+)-GroEL EHAEZEAMRIEREGMRIL
HEABEARIFMEONACIE 5 FE 6, HiRxib
Tk S MW E 0. 4 mmol/L IPTG 28 CiES 12
ho B33k TR 75 WA L 43 I BB W RN DT VE #E 4T SDS-
PAGE, Z5 R WL 7, E4E 0 F L LI AE g kA

A FHEREEN 200 B FHERWEEN 28C C FRIEEN
37°C M EABRSTHEAE 1~7 PTG S W ERKUN 0.0.
2,0.4.0.6,0.8.,1.0,1. 2 mmol/L

B S5 AREBE.ABIPIGREFE 12 h Pet28a(+) GroEL

BUEBWEARE

A Induction temperature was 20°C B Induction temperature
was 28 'C  C
protein markerl-7Concentration of IPTG induction followed by 0,0. 2,
0.4,0.6,0.8,1.0,1. 2 mmol/L

Fig.5 12 h,different temperature,different IPTG concentration

Induction temperature was 37 'C M  CoclorMixed

Pet28a (+)-GroEL mycoproteinexpression quantity
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u
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M AR TR 1~6 JM38 IPTG #%% 2.4.6.8.10.12 h
B 6 28 C.0.4 mmol/L IPTG i S A [E B 18] Pet28a(+)-
GroEL #tHEMNEARIEE

M  CoclorMixed protein marker 1-6
induce at 28°C for 2,4,6.,8.,10,12 h

Fig. 6 28 C,IPTG tendency for 0.4 mmol/L,different time all

bacteria Pet28a (+) - GroEL mycoprotein expression quantity

Whole bacterial protein
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M EHBRSTFHRERE 1 GroEL-PET28a(+) 4 Kk H B
PR L3S 2 GroEL-PET28a(+) 5 41 3 3 T M8 75 I W 0 7
B 7 GroEL-PET28a(+ ) B ERIZEBMAIBESN
M CoclorMixed Protein Marker 1
Precipitate
Fig.7 Expression of soluble GroEL-PET28a(+)

Supernatant 2

4 EFERNA4L

WU 20 3% 0k T M S AR BV W PR 1T HisPurNi
NAT Column # J2 #7 4l fk, . W 5 JF A 41 43 #47 SDS-
PAGE Kz, 25 R WLIE 8A, H s 1 R ZAFAE T 40 B
LR 6 W, £ Western blot # , 45k Bl & 25 H fE
PR His BRHTH A, )N 454 2 F 63 ku &b (&
8B,

ku
63

48

A gift GroEL EAE 1M SDS-PAAGE 437 M EEA 4 F
FrEARE 1 I HEET LYW 2 SHFRWIMW 3~5 VR 6
~8 rBIUENIM; B 4lifk GroEL #H 1Y Western blot 8% M
BEB TR 1 SR8 A 5 A BB BN Sl

B 8 #ifk Pet28a(+)-GroEL E 4 & A K SDS-PAGE 53 #
& Western blot 3& i

A Purification of recombinant protein M  CoclorMixed Protein
Marker 1 Pre-column supernatant 2 Post-column effluent 3-5
Cleaning solution 6-8 Elution Liquid; B  Western blot validation
of GroEL purified proteins 1 Elution Liquid

Fig. 8 Purification of Pet28a(+ )-GroEL recombinant protein

and Western blot verification

5 EHEERIERNAKIE

¥ peDNA3. 1 (+)-GroEL ¥ 4 & 293T 40 il )5
i F BT His B0 BEHTAR 1T Western blot k& I, 25
RN 9, K K1) GroEL 5 H B8 8% AH B P AR R, |
P75 T 63 ku 4b, peDNAS. 1 28 # 4k I M R B 4%
i
6 GroEL #i{t EBQRENE

KM BCA J5 ¥k X 25 ik FE i br v 28 1 A7 A
FR A X BE B Asre IHZ I 0,025 & 0.5 mg/mL H xR

HERh 2, AR R ML R BT 2N y = 0. 9244x +
0.1073Cy N WS, x HUEBB WL A {H; R =
0.9955), R* KT 0.99 RMILMALLF (K 10>, 4ifk
B R BCA J7 35 25 11 7 4k, BIVRE i A0 7 1)
GroEL YRR I Ay “FHEARA ML ek 807 72 L 1158
AHN Y 2R vl B, L o BRI R 6 B R R
0.735 mg/mL,

s | pcDNA3.1(+)-GroEL

e [3-actin

1 F#HIK peDNAS 1R IR 2 T 41 EUA% R % e 4t i 55
57 ) 5 A N BT AR B 2%
B9 BHAEMKRIXRM GroEL % 293T 4 M8 IE
1 Eukaryotic vector pcDNA3. 1 ( +) 2
eukaryotic plasmid pcDNA3. 1(+)-GroEL
Fig.9 Validation of recombinant eukaryotic expression plasmid
GroEL transfected with 293T cells

Recombinant

0.6
®

0.5

0.4 y=0.9244)2c+0. 1073
E 03 R*=0.9955
<

0.2

0.1

0 0.1 02 03 04 05 06
BASmg/ml

B 10 FRA KRR E-RE &

Fig. 10  Absorbance-concentration curve of protein eluent

7 BILGroEL EASRENRBHNETE

7.1 GroEL %4uzcth  H4 il & 09 2 5 PR I 7 4%
L 18] 456 B s B, SR FH ELTSA 0 S [/ 5 B 2 1) % 928 L
T8 MO B TE 1 A, (B T8 P A, DLRE O IE He
ER T 2.1 A e 1098 s 8 J3E 4 S ¢ s i, 25 51
K11, 4 GroEL ®HMk N 0. 05 png/mL B}, 2 wi b
BUARRM A 1 2 128000,

7.2 GroEL %4ty 4% LI GroEL A EHH
PLJF R Al Western blot #: il GroEL £ 7 B Bt 14 (1) R
B A5 R E 12 FiE 13, GroEL Z iR bk 1
: 3000 B B BEBT R B GroEL 20 8 11 19 AR vk B
0.25 pg/mL; £ GroEL FE AW N 1 pg/mL B, 1]
B AR B 1+ 6000 [ GroEL £ 5@ BT ARSI .
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0-———— 1 ) }
S & & & & & S
S » W & P '
DONT NT KT LN &xﬁiQ
Antibody dilution ratio
-~ |mmune serum -k Pre-immune serum

B 11 EAZEARERMOBFRENN
Fig. 11 Serum antibody titer of mice immunized
with recombinant protein

Ku 1 2 3 4 5 6

63| MDD - —
48

1~6 GroEL EHWEKI N 8.4,2.1.,0.5.0.25 pg/mL
12 ETF GroEL & REH KA Western blot #& il 4k,
GroEL EEWMRHE

1-6  GroEL protein concentrations were in the order of 8,4,2,1,

0.5,0.25 pg/mL
Fig. 12 Sensitivity of Western blot detection of
purified GroEL proteins based on GroEL polyclonal antibodies

Ku 1 2 3 4 5 6
63 | e -_,“—-.—.
48

1~6  GroEL Z Tl i A #i B¢ L 4 5125 1 ¢+ 1000, 1 = 2000,1 :
3000,1 : 4000.,1 = 5000.,1 = 6000
13 FRREHRE GroEL ZEEH K Western blot # il
1-6  GroEL polyclonal antibody dilution gradients of 1 ¢ 1000,1 *
2000,1 : 3000,1 # 4000,1 : 5000.,1 * 6000
Fig. 13 Western blot detection of GroEL polyclonal antibodies
at different dilutions

7.3 GroEL % ka4 5% R Western
blot £l GroEL £ 5o B& Hi 4K () 55 5 1. &l 14A W
7~ »pcDNA3. 1 (+)-GroEL F1 pcDNA3. 1(+)-Dnak
FRME A EE R BT His sAsmREdiiARiRg], B 14B
W75, pcDNA3. 1 (+)-GroEL ik & 1 fE # GroEL
Z i BEHUAR U L T Dnak 2 11 (70 kw) AZ PR IR
B 14B)

Wi
2T 2 A R A B 1) L, RV S 5k L 2 5 T 1Y
WL IR . AR SR T RV B s K g Y
o B R A SRS 0 SRR T A B L SR
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