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1 MRS 5
1.1 SERRHRAIR T

BRIP4 P DI Sac 1. Xhol I, T4 DNA FE#:EGE T Takala A7 FURL/N BRG] &
A PCR =W MG 308 B 2R T K H B DHSa B PR, B BB/ 41 il SP2/0-Agl4,
Hfk PET-28a (ARSEIIRAE) , 6~8 AN BALB/C /NR(SPF ) (JEITR#SL5sh+
DR, BIRFTEAEFIFCA). HBIRATAETIFIA). U JReELE ., SRS |
PEG1500 /& Sigma A #], A4 MiE AN 1iE (Hyclone AF]) , RPMI-1640, DMEM #%
FEIYH Invitrogen A7, IPTG () Biosharp A#]) -

1.2 KB
1.2.1 LR K %

1) BEAFRIMEE: HYE/E NCBI LA Hp-FlaA R F 5, #&it51Y, HEIE
AT AV TR A RA BTG . ZEESRE PCR 150 b A%, 514 10 mmol,
#ifz 200 ng. #% 94 ‘C 2 min, 98 ‘C, 10s,68 ‘C,45s,72 °C, 10 min, 4 °C, 10 min fJi&
JE 1A Z 8l 4 AR B o83 Sac T 5 Xhol T XUBT g 1) T4 3 Belels H ) Fr B 5%k PET-28a
. KERETACE Topl0 24y, PRI, § kKRR, F/NRIRIRAT G HREUTURL,
FHH Sac 1 55 Xhol T BR#EIEN VIR, 37 °C, BEY) 1 h, K BAEHEEER EIKIRAIE .

2) MAMEL. A SR ERTMIR RSB RPN, 37 C, IR, B
WA E 5 mL RIE RIS, IPTG 5 /5, BOUHE; SDS-PAGE ik, I
SEE Y, et . PRERVERE, § AW 800 mL (K& R ARE B P LB ¥R, IPTG
PR O, AR I RIE R YRUE SDS-PAGE HLIKIRIFE AREME . H
2M REVLGUTIE M, AR)E 8M REVER, 4 CHOEE BT Rk,

1.2.2 BT REHUARIH&

1) NS KAy FlaA BléE A5 SERIN IE IR 207 716, BALBIC
/N BRI RS 9 B T % A Al B 1 50 o/ Ko 2 R JEREAT A 2 W, H544KIK HpFlaA
Al B SRR I KA S SR T MR A, DUBE RIS 0 N 2 s i g sk s, 2 FJG
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AT 3 d IEPEPUAREE om0 1 FU/IN BB s S 100 g
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(178 B PR B R B A B VS T 2R M . B 3 d S, T BT U A B R R 5 A KRS
RLF1 SP2/0 4Hfml &, R A H#L PEG fEmb& 771k, G J5 41, H:h 96 FLIL, & 37 C.
5%CO, H F-4f PG 77

3) ELISA FIZATIE 4RI IL: ¥ 0.5 pg/mL U5 &4 96 FLEFHRIR, LARL4 10d
G AR _EiE A4, LA SP2/0-Agl4 i b i AR MEXT R, LA HRP FRIC K E B R
19G 1. P: 243 IR 4 L3 Y] ODasonm 125 N: SP2/0-Ag14 4 i _I-375 1) ODasonm {8 ; PIN22.1
NBAYE . KRR L AR REAT A IR R e P, B IR s ke, IRy ORRE TR, K
AT

4) KIS RGUE g : BALB/c /R E 500 pb THE A AR, 10 K5,
FERPAATTRI A0 1 X 108~2X 1084/ R, Fp/N AR BZIK, BRIk, 12000 r/min, &
£ 10 min, B EE. 0.45 pm JEAR IS IE, R I8 5 /K Protein G #7441k, 4iifk /54 PBS
4 CiEMT 54T SDS-PAGE HLJk 43¢ -
1. 2.3 BT DU IR R

1) PPV AA S MR s BT AR GR & (Thermo scientific A ®]) 1584
15, KHUARBEAT Y

2) FHIAIEE ELISA K7 iEH SRR S, LL 0. 25 pg/mL A1 0. 5 pg/mL TR Ak
BEARAR, MR RE LLRRE, DABUAIREE AREALER, ODaso nm {E A ALFRILIE, 2k il
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30, BRI A H e,
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5%MJZE WY (PBST M) 5041 1 hs I 5%I1) BSA K v FEHUAART His brSPiihfiRt, =iR
B H 1h, PBST I3k, H:X 7 min, HRP FRICHIE4H0R — 41, H PBST 1:5000 #ike, =ik
% # 1h, PBST ¥ 3Kk, #EX7min, fEAMLERIGHEE.

5) FEAHIRIEANALEE: ImRAEA Y BFE RS, At B AR IR 7
Wi ft. ok 5 M PHEEREAR A5 FH (<), 2455RH (L e+, 1 e+++) ], 3
BrRAE (=) BEA. FRSFRREUM [F) i SRR/ NSRS, ] PBS ¥, 1EAHiJE.

2 ER540HT

2.1 PUR B 2
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BB, HW P25 R 5e 4 1, UE B B4 TR 2 T o
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Fig. 1 Construction of recombinant plasmid PET-28a-HPflaA
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%t FlaA #3H4T40i4k, %4 SDS-PAGE ¥&iiF, LA 1 g/l ) BSA JxtiE, 4tk FlaA $iJR ik
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Fig. 2 Expression and purification of recombinant protein
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Fig. 3 Screening of hybridoma cell lines by indirect ELISA
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PR S T8 G5 5 P B SR A R S 7 v . WA ZR ST IRI AR L3, AR B 5 B Bk
WA IR GV, SHUAET A, RN 1R, SR 5 AR mBESUA (262,
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Tab. 1 Subtype identification of monoclonal antibodies

BTN IgG1 IgG2a IgG2b 19G3 IgM GAM-HRP
2G2 3.29 0.003 0.003 0.006 0.043 3.05
2G10 2.851 0.002 0.011 0.009 0.023 4.46
3E2 2.957 0.006 0.008 0.008 0.012 3.513
3E4 2.862 0.007 0.007 0.008 0.012 2.794
4H3 2.469 0.007 0.013 0.008 0.011 2.45

2.2.3 BUKKIfl& 54k

AR /N BR AR P9 8 AL K 7 v R Rl Bifdk, R Protein G ZHT A IREAT 44K .
K alide Jo IfiAIE SDS-PAGE HIKIF % Sl deth, Mitu)a, 4RERNE 43545
r Al R 5 AR L v B FlaA Piid I 4liAb 5 P ik g, 2G2 2 4.9 mg/mL, 2G10 4 5.1 mg/mL,
3E2 4 0.95 mg/mL, 3E4 4 5.1 mg/mL, 4H3 3.5 mg/mL. M SDS-PAGE H ik H Al LA
H B ERELN 54 kD, BEEZIN 26 kDo BEANHUAA A BB AR EEE, PR B o

FEZN 160 kD,
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Fig. 4 The purity of post-purified mAbs was identified by SDS-PAGE
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Fig. 5 Affinity curves of the 2G2 mAb detected by indirect ELISA
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Fig. 6 Titers of purified antibodies
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Fig. 7 Specific detection of the monoclonal antibodies



2.2.7 HLIEL» ELISA HIHIB L
SR PSR 5 R s LA 43 A E A BRI, KT L R T AR W 3 BT Rl
Pk, BATECRIE. 45RWE 2 PR, 2G2-2G2-Bio, 2G2-2G10-Bio, 2G2-3E4-Bio,
2G2-4H3-Bio, 2G10-3E4-Bio, 2G10-2G10-Bio, 2G10-4H3-Bio, 3E4-3E4-Bio, 3E4-4H3-Bio
HBAYERCRT . Horh 2G2-3E4-Bio IS SAEAS i T HAMACKT, (HAETIIRAEAR, FrLl R8s
T I R AT RN, DAIK BB (e B BE AN R AU, R F A I PR AR .
2 AP ELISA Tk et ik

Tab. 2 Double antibody sandwich ELISA for pairwise interaction analysis

LRV EARES
A Bio-2G2 Bio-2G10 Bio-3E2 Bio-3E4 Bio-4H3

0.116 0.231 0.131 0.263 0.221 P
2G2

0.009 0.009 0.036 0.024 0.029 N

0.116 0.214 0.107 0.193 0.196 P
2G10

0.014 0.011 0.035 0.026 0.035 N

0.04 0.095 0.081 0.136 0.128 P
3E2

0.01 0.025 0.06 0.031 0.043 N

0.125 0.172 0.119 0.231 0.223 P
3E4

0.006 0.007 0.029 0.018 0.006 N

0.09 0.17 0.104 0.192 0.178 P
4H3

0.01 0.01 0.029 0.014 0.014 N

VE: P FRHHIITL ODaso f, N 7w BIERT I ODaso fA.
2. 2. 8 WAidkIetr ELISA KMl RBEA
K IR AR e 0o A S SR B U (1 —2H 2G2-3E4 (LA 2G2 NEfidifk, LA 3E4
NREIIAAD R RFEA, Horp 5 B PHMAEA IS FERH (“+7 ), 2 45&H (143 “+
+7 5 Ly “H++7 0 1, 3EHME C =7 ) FEAR, KR WK 3 s
% 3 PRI L BLISA Al R FE A

Tab. 3 Detecting clinical samples by Double antibody sandwich ELISA
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Kk H A C A NSl 45 H Hp A4, UreB. HpaA FHZS 18 2 55 B B8 /IR 11 s v
Pk, MASCE I 5 FlaA B TEREGTIR, BT DURT DU R TR 3 A [R5 0 B 0
BT PR DL R 4 T B AR BT BT (R IR 5 At I e RIS AE A, 328 1 B 2 R e I 200 SR e
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AWFFRIIMEE T PET-28a-flaA H AL TR, W LR IL RGN RIS ) HpFlaA
A . LA A 8 oA PUR 9% BALB/C /N, B IR SR 24 A8 IR AR i Dl 4
th 5 PRAEFSE 70 W4T HpFlaA F 5 5 B A (0 2% ST A B Ak o e A Ja ) SR T b T PR 6
ZRRPGUARGAEL, SFRUIE, REREL, S E R AT 5 R e T
MBI BAE AT IR, DAL EBF IR R0 ELTSA RlifA &, 455 EHILL 2G2 ik
U LA 3E4 M HTAR fder A4 28 S SIAEBEF,  JF F A& K 8 fnllm R e A (3L 3 3
B, 2 frsmbHE, 3 rggbatt) , IS RATLUREL, 3 fr BIVEREA e i 45 SR I4 1R,
AR BUBBETE ;s 2 435 FEPEREAS A A I 45 SRS IR (HURX T 3 4 9B PRI PRFEAS, HIH 3
T U, I AN E A5 R, AR AT BE A PR D9 AR SCHIT A S R X oG I 7 2 PR HE RS
FEBAT, ARJE RBEEAELEGRIE, BT LALEART TGS B EEREARES , R T Frh BT 2 HpFlaA HUJRAL
by RIE B IAA R BRI IR, B CAR I T e

DR b 75 2 — 2B A A 2G2-3E4 A1 JE 0 ELISA A 5, LAk 358 47 R, PRI
PR, MR RS 22, D04 S B SR R & IR PR AR, 32— 2D G e FL R M AT R B
JZ, 79 HpFlaA 6 I 77 6 i i 46 B3 S0 At
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Generation and characterization of monoclonal

antibody against Helicobacter pylori flagellin A

QIU Xiy, LIU Weiz, ZHUANG Ruijuan:, CHEN Yagiongz, DENG
Chenxiz, WANG Tuanlao*
(1. School of Pharmaceutical Sciences, Xiamen University, Xiamen 361102, China; 2. State Key
Laboratory of Molecular VVaccinology and Molecular Diagnostics, Xiamen University, Xiamen

361102, China)

Abstract: Flagellin A (FlaA) serves as a diagnostic marker for Helicobacter pylori, but the
specific antibody against FlaA is not available. In this study, we generated the expression plasmid
for FlaA gene, expressed and purified the recombinant FlaA protein. This purified FlaA was
used to immunize BALB / ¢ mice to generate monoclonal antibody through hybridoma technology.
Finally, we characterized the subtype of immunoglobin, purity, titer, affinity and specificity of the
antibodies by indirect ELISA experiments. In this experiment, a total of 5 hybridoma cell lines
capable of stably secreting monoclonal antibodies were obtained and named as 2G2, 2G10, 3E2,
3E4 and 4H3; The subtypes of all 5 strains antibody were determined as 1gG1, and the titers were
up to 1: 2.0x106 for all five monoclonal antibodies. The binding affinity to antigen was up to
1.0x107. Indirect ELISA and Western-blot confirmed that the monoclonal antibodies can
specifically recognize Hp-FlaA. The results demonstrated that we have successfully generated the
monoclonal antibody specifically against Hp-FlaA with high-affinity and high-sensitivity, which
has potential significance for clinical diagnosis of Hp.

Keywords: Helicobacter pylori; flagellin A (FlaA); monoclonal antibodies



