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Establishment and characterization of monoclonal antibody against
Cronobavcter spp.
YUAN Chen-gang', YANG Hai-Rong?, YANG Jie-lin"*, WU Yang?, CHEN Ying?, PAN Liang-wen', HE Yu-Ping'

(1.Shanghai Entry and Exit Inspection and Quarantine Bureau, Shanghai 200135, China;
2.Chinese Academy of inspection and Quarantine, Beijing 100123, China;
3.Shanghai Youke Biotechnology Co., Ltd., Shanghai 201203, China)

Abstract: Objective : To develop monoclonal antibody specific for Cronobacter spp.,Seven standard strains
purchased from ATCC or DSM were used as antigen. Freeze thawing, ultrasonic smashing,and cell inactivation
techniques were applied to prepare antigen. Methods: Spleen cells were collected after common immunization
and be used to fuse with hybridoma cell lines sp2/0.20 Cronobacter spp. Strains and 9 non-—Cronobacter spp.
strains inactivated were served as antigen to screen mAb by Indirect ELISA and Western blot techniques.
Results : Five hybridoma cell strains that could secret Cronobacter spp. mAb stably were obtained,appraisal to
its subclass,respectively was IgG1,IgG2b and IgG3,isotypes of light strains of the four MAbs all belong tok.
The titers were over 1:107,and affinity constant was 1.0x10™L/mol. All mAb were specific to few but only few of
Cronobacter spp. strains. Conclusion: Cronobacter spp. was a complicated and diversity genus, It is difficult to
get one mAb which can cover all species or sub-species,but multi mAb combined use may be an effective
way to detect Cronobacter spp. by immunology technique. The established mAb will make a foundation for
further research.
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URS F A BRTAS, 560 vh, R FH S 18 22 A B R AT 1) oo 7] 250 40
TF FETS M K FH DF LI $6 P S B B 2 AT 00 25 A 562 o
FEASKG I L 75 A ~5d A Re sk, B K. Har
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YOI AT R QAR MERE A T A 38 B IR
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B (ATCC 27336) 3428y 1l Hy N B 4G 56 4G 25 SR
R Y5 i AR 56 AR 0 PR AT 5 6 ~8 i i E 1
BABL/c/NRL AR FTE20g 25 A7, W 55 B B2 5
56 Fh W O s A A 7 W PEG 4000 HAT  Protein G
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1.2.1 s ss  SOuh BT B Ar dE 5 B R T 50mlLL
LBE7 I, 37°C 2500/min$E 15 71 17, 0.5% H % K
¥ > 10000r/min &5 /Cr 10min 7= 37 W, B AR 10mlL S
BPBSTE & . Pl R MR 7 g G a: AR
SR < R A Ak YRR S 2R, B S D)% 300W, S 128, 157
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FEIPLUE , L IE W BN A A1 B SR B W b R Y
IR = 4°CBS O AN B 15 5240, PBSYE3 YK, W U S VR Eh =
X5 13000r/min?®14 2500 Jm B B35 . VUL IARELA T
] 03 B 1 I PR A DT P IR 2% Bl 0 2R S A T, AR
TRAT- 25 T o PABT 7 25 1) 40 o 2L A 6 11 BL BV
EAEAPUEAE .

i BORT BRI A AT B AR L 8 Bk, 43 Bl S ATCC
29544 ATCC 51329 .NCTC 9529.DSM 18702 .DSM
18703.DSM 18705.DSM 18706.DSM 18707, 44 & v
i PR BT B R 5 2RI Y, A AR UERRARER — A
ol B MV ) v W AT B, AN [ A Bl Rl 2 Ta) 3 A
ZE SR R IR I L G s R M A A 22 5 . IR,
IR RAL B P S 1A T 9%, 295 A DSM 18702
DSM 18705.NCTC 9529.ATCC 29544,

1] B 2L A T VR T BCA Y40 52 a5 1k B, J))
PR A, Pl FHPBSH RS 22 1.5mg/mL, 53 B4 A7
T=20°C, &5 — X S P HX 1000w LT it 15 1000 LAR [
SEAPEFIR A, FLAk, BRI RS 6 S /N Bl s 14d )5, BX
1000 LT )51 5 1000 LAE FGAS 58 A 42 AV A5, FLAK
HE s P 5 6 3 /N Bl 9% 5 B IR B 9% 14d s AT A —
A RE, B 1000w L J5 5 1000w L AR AN 58 4 442 71 1R
G FLAk, BRI 6 ML/ B s SR 36dHEAT 2 DU K g2 .
25 DU IR o 2 el B 3dU > 0> Bl HIR HEE 3 Jhk SR 1, e 4 i
V8 > Elisa 800 /)y B LTS 2007 5 L3 20 K F 10710, Bp
3 B BEAT Fh A 1 B AR AR AE o Bl BT 3dES T N s S,
X 50me Pt I H 32 I M v 5 6 3L /s B 326 5 5 4% 11 /0
Fel» 3d )5 HEAT 4l B il A o
1.2.2  4Upmla e PEAb T X HUAE K B sP2/o4l
Jitd, 2 SL B A iR R, ISCEE 1 50mL B0
B0 FE I R, T DMEM 5% 22 526 41 i 7Rk 3 s 4
N, A b A o /0 B IR BRI 5 A2 1l s 1 Sk
S P o L, R R 25 T IR T B e AT o A i 8t 4T
A, K gl B 5 SP2/041 B 7R 2T, 1200r/min 25 /L 5min
SR FT 22 B K AN M SR A S W I m LT (1) il 25 71
(PEG1450) , 7E1 min PN IZE I, T E 37°CoK @ H
JZ W Amin, 28 J5 NN 215 (FE Smin P9 1N 25mL
DMEM % 7% 5t , JF 5 5 5 340 B , 12001/ min B5 /0
Smin. 725 EIE W IO 100m LI HATE; I 5L, B
AN M TR, AR R VR ST R R A A TS W 2 i M, A
T TR R e 2 e D o FHHERG I N 0 5 2 Rl i 2 4
Mo 196 LB T, AEFL 100w L, 4l 10E MR , B 0746 1 5%
I, 1 FRFG R 5 32 Rh o6 FLAR , 4 FL 100, 4l 1OBR AR,
H R T VAT PR
1.2.3  ELISAKZ M PTAAN P ls H CBSHi R A
10pg/mL, JIABEEARAR 3, 4 FL100 WL, 4°CIE A0 KBl
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Table 1 Strains used in Cronobacter sakazakii monoclonal antibody screen
Frs AR BT R4 RR U WK
1 BT e B o T B Cronobacter sakazakii 1QcC ATCC 29544
2 FEVT 37 50 W AT Cronobacter muytjensii 1QCC ATCC 51329
3 I Ui A T o Enterobacter sakazakii 1QCC NCTC 9529
4 N R SR B 52 & AT 1 C. malonaticus DSMZ DSM 18702
5 pIX SUNTEATY IR C. turicensis DSMZ DSM 18703
6 AR 5 B T AT T C. dublinensis DSMZ DSM 18705
7 FBAARR o, AT 1R 7 S P C. dublinensis subsp. lausannensis DSMZ DSM 18706
8 FRABR o 2 VAT T LK P e C. dublinensis subsp. lactaridi DSMZ DSM 18707
9 v i B R Enterobacter sakazakii 1QCC
10 S TR Enterobacter sakazakii 1QCC
11 T Vs 2 T TR Enterobacter sakazaki 1QCC
12 v D AT Enterobacter sakazakii 1QCC
13 S TR Enterobacter sakazakii 1QCC
14 o s 2 AT R Enterobacter sakazakii 1QCC
15 vk & T Enterobacter sakazakii 1QCC
16 SO AT R Enterobacter sakazakii 1QCC
17 o Vs 2 )T TR Enterobacter sakazakii 1QCC
13 S S AT R Enterobacter sakazakii 1QCC
19 S AT R Enterobacter sakazakii 1QCC
20 i 2 TR Enterobacter sakazakii 1QCC
21 WAL TEAT IR Proteus vulgaris ATCC ATCC 33425
22 I ATERIRAT BT Citrobacter freundii ATCC ATCC 10787
23 PN 7GR Escherichia coli ATCC ATCC 25922
24 R TR Salmonella Enteritidis ATCC ATCC 13076
25 A B RE I G B Shigella flexneri cMCC CMCC 25931
26 AT A TG Serratia marcescens ATCC ATCC 8100
27 B4 Enterobacter cloacae ATCC ATCC 13047
28 AT Proteus mirabilis ATCC ATCC 12453
29 Jiti 58 e FE AT 1 Klebsiella pneumoniae ATCC ATCC 27336

W FE 2, B FL I A 200w L3t 1 (5% B Wk
37°CTCE 1.5he 7 2235 B, DK A, BEFL 100w LN
NEEARMR , 37°CHLE 1he BEARFEPU R 3 R 2
AR, R FL 10O LN A B b5 BR , 37°C i & 30min ,
H B SRR EE104¢, #1°T, IDNTMB 2 ()4, &5 1L
LOO LN A BEAR AR 5 37°CHYL T 15min, B FL A 2mol/L
H,SO, SOMng‘ LR > FERR AL OD 450 152 2 o

1.2.4  HUARBEAHI A 050 I s v O A i onh 381 /08 R
AN W A8 I8 A i FH 255 SR A R T ) e dsd» T
/DB DMEMFG A I, NG R v 5 A A P (B
NS 21000 1) , AbHE /N B H IE K, IF B /D
= Elisa 0 9 )5 7K 247, Protein GAE 24k, , PBSIZE #7 i
P, Elisaf&G M 24« Protein GAliAL P44, £8 &K Kl
FEUE , SDS-PAGEBES T4l JF /3 17, —20°CHr BEAR-AF o
1.2.5 PiirFIE%EE Western blot 852 : 7o B
FFERT (ATCC29544) KN Bl N 28 0 1) Bl VA i
AT B~ A PG AR B TG~ 77 S AR TR AT B 25 B D B v S
2xLoading Buffer®5 AR VR 43447 5 &35 10min, 43 5L
12 L R CEREE 2 N 20mg 4 3 8K 1D » SDS—-PAGE H,
VK, # I (300mA , 1h) , FH 5%t e Wy 3 A 24, bk
HRE 2 1 pg/mL, Z PR35 % & 1h, Yeik3K, HGEM

ECL-PLUSTA GG, 5 ifG s 1 33 R AR A«

ELISA %58 « FH KO B e A4 S i i A 9% 96 F LI
FRMR, SR TR ELIS AV, BEE 2% A L BAME B Pk 6,
S M FI20Fh A [R] BRAR AT AS X N S5 o
1.2.6 Ry FEHUARIEEE T $2 - mAD W ISR I
7o) U A 1A T A .

1.2.7 Mz LL80.40.20.10.5.2.5ng/mL
WSS PR PR 96 F LA, TR ELIS A VEAS I AH Y.
IFJODAH , LL1000~0ng/mLxF 1355 BE 1K m AbXF F AR A
ARFR, LLHAH N IR ODAE R AR bR, 2o5 il HH Dl s ih 2k,
DL e B T 1 HH BL I ODAE o 100% , £ HY
ODAHE A 50% ] I mAbR &, Ml 2 Xt 5B kmADb
PRI 212 0 ) g B

1.3 REE&KENNEKER 6 &

PUAR SAB I BE 2mg/mL 550 B A4 42 il 1R 41 4 32
JI5E, B 1F2.5C4 . 2H8 . 5A8 . 4H 1 1. 2H 1 %2 Flt BAHT 1 5 9K
FE LbI s, WA bl brid 810, AR 0D2S,
PR 3.0 ;R B8 10 ebm 2 b, il eAsr 59 4% .
1.4 REERFHRENR

S B U By AT TR AR HE TR ATCC 29544, 37°CId 1K
BE T, 1045 B0 FEF0 RE 5 0 21 W 2 11 24 9% vl A3 24 B
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LRI F 10~108CFU/mL, [ GB 4789.40-2010Fr
IR A R B M URT i AT R AR 56 o T 3 T V%, TR
KePE N2 b s AR K, 743 A )G B6=+D ClE F%
A8+ ho KAFAH L 1 TR I I mLIEAT g 448 43R 48
SRS, [RJ ) PAZE 85 PR ZKAE SR 2 o0 i IR o 1
AT B AR AE BT IR FEAE L 43 120 BR AR 2 LA 99 1 e Ak
GBIV TG v B AN IS v 5 I K AT 1 B
VE) G A TR MRS R AT BT« S B TG AT < AR TS A 1 258, 2
T 5mLK 737 CIE A3 5%, B I mL AT IR A4 42 i 4T 4%
FEIU, [R] A L2 b B 11 R K AR A 23 11 3ok B, A o e 1
AT B IR A G il 4R 4% 1 R S
2 #R5IH®
2.1 Z% 33 T 4 R #k B 0 38 A0 T SR R

PR S PE NG, 22 AT I8 A0 Akt Vo F v p gk AT 29K
FbAr, A AE90% L . 41 El-&10d)5 , 2448 98 41
Jif e o A2 A 2 IR m) LB, SR () 2 ELIS A L3R4 T
FRE 5 705 R B 75 R V4% il K A e JEL, A &5 S
SR HH B AR (AT SRS 0 BH P 2R v o A HH AR
1A o e P L B A T OR A R FLEAT Ik BL B
Wooo e . ARl &I, ZEHATIR R IR R, — S8R fl
Hrb H S RLE ANPET, B SEAYEL, £8 W v [ B IR
Ji o, AT L S AR T 1 B s B AR . AR I A
M FRAFORE HEFATE 2> Wb mAb B 2R A2 I8 41 kK, 43 51 fir
% M:5A8.2H1.1F2.4H11.2H8.5C4.
22 BRENTRHEREETE

g vl i B AT B BH PR B AR SR 208K , G FE 8RR AR vk
BRI A 128K 2 2k, L K v o4 B2 T 1 1) i X0 9 v iz
KT BRI = ST B LA B DL B B U 1R 38009 B S 9 RR A
A TR RS20 R AT A X W SR (LR 2D .
NSINAZE S & SN A M R R L Shy N R LA T e
VE N 9% I, 3RATF IR PR M it 22 S 5K, DSM 18702
a5 11 /N BRI I 2 S UREAT R R il A, S VA8 0k 241
PETCRE, DSM 18705 % 3% 1¥) /Iy Bl 3E AT il &, 9 a2k 381 BH
PR v B, B3 )i PR IR e B O A4S 4 BRSOk B R RR:
DSM 18705425 BT 3k 453 o {6 JIT 3 0 146 34T 100 4t i fk
o, SASER T T B M A B ER AT SN, BRI P AA
AR S PR 22, (H th TS5 A8 S8 v T A ) e 15 2 AT
TRTBR AL B AR 43 25 PR S 58 BH PR s N, 78 5% 1R B K,

1 2 3 4 5 6 17891011

95 95—
7 77—
55 55—
43 43—

K1 Western Blothrdl ve i 24 1R S CAPT AR F
Fig.1 Weatern Blot test of C.sakazakii mAb 5C4 specificity
TE: 1 BRIGEFT I ATCC29544, 2: i 20T 1R, 3: VA AT 74 »
4: A RGP IR, 5 K BT o IR, 6: KIAT B, 7: 35 AT
FEVE, 8: il 28 S ¥ A1 QT 9: Il AR TEAT 14T, 10: I IRAT R IRAT
11 BITE

212 20145 %105
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Table 2 Specificity test for established C.sakazakii Mabs

PR 5A8 1F2 4H11 2H8 2H1 5C4

29544 - - - + +
18702
18703
18705
18706
18707
10403-20
NCTC9529
10403-22
10403-23
10419
10439
10456
10457
10462
10468
10473
10483
30417
30418
Wl A AT
MR AT 15
PN LR
W 51T TR TR
A8 DA B TGTAT
Kb o G
[3va 1
A TEAT R
il 98 v ¥ AR AT T

— — — + —

+ + + + + o+
+ + o+ o+ I+ o+ o+ o+

+ + + + + 4+ + + + + + + + 4+ + + + + + 4+ 4+ + + + + + +
+ I
+ I
+ I
I

+
|
|
|
1

W LATE 5 B2 1P IR AAR 4 il A0 4% il £ S il e it 25 sk
B i RS FH I A AV A 3 i, T RS A Il 1rg
A, DRITE 5 ) i i i F2 b 3> LAAR B (L2

KA Western Blot%5 52 Puffds b (D, g5 31 3%
W, 3RAS I 5CABUAR FH 158 3 2 AT B ATCC29544 40
A BH A S iy H B, AR T 1 28 v 1) BG B S B8 i A
AT A D8 B PR R DT vb o IR R AT o o7 e AR
TERF B Il 28 S T A1 PGB < 35 38 A8 A B 38 G R 452
T AT T 45 %o R T R VAT S R 45t L B
2.3 fHBEiEFE LB R AR KM E

53 WA BH PR 2 22 98 40 i 5 97 3 AR OK , 4%
1O A0 BERRGRE » TR ELISA J7 VAR 2507, LAP/NAE =
2.1 Hsf 1) e v A A 5 LG B BT IR 2y S P Al 6 1)
Yo UL S E AR ) e IS B 1< 107LA |,
24 BHEENATREERFMANNUE

SR FHPTAR N ZE50 50 72 6K . e B LA LF2
5C4.2H8.5A8.4H11.2H11MIgVE 555 ATgG31gG2b-
12G3.1gG1.1gG31gG 1 (W3 o [AIHEELIS AN 2 ASHIT
T IO m Ab AT X 235 R 2035 K T71.0%10"L/mol ,
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Fig.3 Subgroup identification of MAb

WK A a1
1F2 1gG3 kappa
5C4 1gG2b kappa
2H8 1gG3 kappa
S5A8 IgG1 kappa
4H11 1gG3 kappa
2H1 IgG1 kappa

R GO P AT R PSR E e

Fig.4 Measurement of affinity constant bycompetitive

RIS C1/2(0D,» ng/mL) Kd (L/moD)
1F2 4 3.75x10"
2H1 4.2 3.57x10"°
2HS8 5.8 2.59x10"
4H11 55 2.73x10"
5A8 6 2.5%10"
5C4 3.9 3.85x10"

SO A R PTS ow i AT B R I RN g i (LR .
25 KRELIXKZREERFRENK

¥t va v AT bR BE IR R AR R IS, T O
AR R ARG AST N, DA 3 AR D7 125 10 RABUEE - A5
7155 ARSI R AU S 10°CFU/mL. 45 8 2058, i 48
SANONE o T B AT BRT TR A AT I Ay BH M 6F At A1 R A
W &5 S 9 B .

3 itie

XS YR B80T BRI AS I 5 G 2 Ty v — A
WAASNTT 211y, HoAg v il & | P TR | 3 G DR I 07 7
A5 45 22 T34, ELISA R EER L JZ ATl 4R 4 45 4
W NIRR 2y i = I IS B a1 B v S S s o S R
A ARAS I, 8 A, A K, SR T 9505 40 A )
VA RS RSN 5 (L G958 25 T3 V2 5 S A
IRAFRGIE i USRI [ oA,

AR v i BT B 2 BRACER R ERDSM 18702,
DSM 18705.NCTC 9529.ATCC 29544 #EAT % , 45
BHAEARATE MR IR A S PR AT M R T B B . 7R
FEAS By B PTG 2% i i B o, BEAT T 2 kA i ml
B, ZUGHE, TAEEM K. SEB SRS T 68k 7 i B AT
BRI B v BE LA . — RS 2 BRI R B AP AR AS XN,
{EL[R) B B BE 5 BT 1 5w 1 20 AT B B P B AR S N, o
A BB gt SR S PR, A5 B A BRI B ey )
V2 PR BEME AT S T ARSI Hh SRAS S . R, SEEG Bkt
T SERBEME FIAS [H] v 1 AT B AR UERRIEAT IO, FH HL
HA R UTRE R 1 R s B oA Al B AR i, IX SRR Al
JAR (¥ 45 & GeN8 58 4= 78 06 v U 2T B SAR AR PE A
T PR DA R SI236 A BT FH IR 128K 55 58K o #E Western £
M FTARdRs S PR R SE 56 T, BERE TS v i AT el A
B3 P T AR P A A R 3R R R S 1 0 2 e B AT [R] —
K Western far W I _F, DLk 2D 952 56 4% 4y >R 19 8 22 .
AT G E 1 A Ay BRI A5 3R A Ui T i &
SEBRAT I, BT Western BlotA& 4 M ZEAS PEIR S T
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PR &s & a2k, AH ER 400 5, ELISA K ) 55 A
BRPTAAR R ARAR S N e = v, BRlte A s sch 2 R A
ELISAJ7 VAR b igss vk o

JEI A UG 25 DL — e ow 1 25 AT BRIAE A G 28 SR S gis N
BRI G PR e B LA, SRAF PR ET X S )i 1) v i B
KT B ARE S PR Ur, AH e T G 3 DRI 7 348 Py FH e Jsi iy
K R AR, VARSI 2 BT AR b v AT B e A A
T 1) 78 35 E ZETgor HocheZE il 44 PUAR ML fE T, LA
ATCC 29544 bR UE B BRAE 8 Pl S B 9 v 22 1 e, K
W G928 SRAG 1) 22 e B PUAAR 5 138K oo 1 T el Gt
DT H A bR UE B R LEE, BFATCC29544, H 4%y 4y
5B 1A X W, 455 HRE e AN R AR Ay B 28 i )
ATCC 29544 F0 55— BK 43 BS R CNCTC Eb 34/87 5 3
BHAHE S N, i g HAth 11 5 o 5T i s Y 329 2R [ 1

i A A R A ) B R 58 SR AS 1 Te Gs B AT LT
TR S M, 5 FLA ) o 0 25 T B8 BR AR AN BRSO, 2%
U B B BRRR [RD T SR 2 S R R, Al R B v i
FHPER 75 o MR W IX A 1) A] DR 2 Floke kb
AR L A T 08 8 1 5%, 0 R 91 9wl L s A )
A2 X N RN AR R e R 45 G, HIX — 7 X I 1
KB A 1) X L

Yy 7 THL K U, L3 YRR S P R U AT BLAE
O BT R I35 4 oy B A R T e o LG 2% 50 Y
AR )z i — Rl o T 7 =0 B £ — R RE =
HIPLIMLIE , 43 5K e AT TS A8 W BaT A R A T 8 412 ) N, A
[F) B AR 1 A IR AN TR SR TH B iR, 25 5 AN W) R L9 O 2
A, MR BEA 45 L EAT 43 AL . W BIN R bR A
KPR GBI OPUR GEARDTED K HPUR i B
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