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Preparation of monoclonal antibodies against Alicyclobacillus
acidoterrestris
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Abstract: [Background] This project is based on the methods of detection and identification of
Alicyclobacillus in our laboratory. We hope to establish a good economic value and practical value,
more convenient, fast, accurate, specific and sensitive detection methods. [Objective] In order to
detect and identify Alicyclibacillus rapidly in raw materials or finished products in fruit juice
production enterprises. [Methods] We immunized BALB/c mice with A. acidoterrestris
(ATCC49025) and established indirect ELISA to screen hybridoma cells. Using hybridoma
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technology, we obtained 3 hybridoma cell lines that could stably secrete A. acidoterrestris antibody.
Two of the three were IgG1 and their biological characteristics were identified. [Results] Two
monoclonal antibodies 3F7 and 9C4 had different antigenic sites and the stability remained
unchanged after multiple passages. Specificity experiments showed that the two monoclonal
antibodies did not cross react with A. acidocaldarius (NCIMB11725), Bacillus cereus (ATCC11778),
Bacillus subtilis (ATCC11774) and A. cycloheptanicus (ATCC49029). [Conclusion] These two
monoclonal antibodies can be further used in the development of colloidal gold test strips.

Keywords: Alicyclobacillus, Monoclonal antibodies, Identification
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132 HIRAERIEL

Gt 06 J7 VR FH )4 ELISA, FH 7 B4 RE I 2
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JERARBN F AT A, —20 °C A4S . BOUTHE
W FE A R KR o 1x00%-5x 108 A2/ L5878
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A ), TEHE S McAb WRAERY LR |, 15
T TR KBTS % WA Al N 43 S A — B i Rk
J McAbl (100 pL/fL), 37 °C ¥EfH 30 min, &%
A4 WRJE AT — PP vk B2 1) McAb2 (100 pL/AL),
FREE TR A 1:1 000 i B Y - 40/ B
IgG-HRP (50 pL/fL), [FIFEBEEBER; A TMB K
VI (100 pL/FL) & 4 10 min, 2 mol/L H,SO, & 11
S, WIE ODuso fH, FHEZMZAD, FZATTF 2
KT AIZ[2XA)(A+A2)-1]1x100% . A H -
A1 25 McAD1 f#] ODaso i ; A2 i MCADb2 ) ODyso {H ;
A28 McAbL Zfill McAb2 ) ODyso fE. Al >50%
Wl IR B P R PR AP IR A B AL AN ] 5 Al<50%
UL BRI () AR PR TP RS SO0 AR B AL AE
REA, PUIFAL S & AT RPN

A A. acidocaldarius (NCIMB11725). Bacillus
cereus (ATCC11778). Bacillus subtilis (ATCC11774)
A. cycloheptanicus (ATCC49029) . /> &5 B #k A.
species R AUBEEERM, ¥ 1.3.5 BERIRIIE AR
FHEI4E ELISA 0 S se BEHUA I RE L

;AR AN R S R T TE % & Sephacryl-S300
B, XF 3F7 Il 9C4 HTEREHTIANE K (% 4 mL)

*1 RENRRENBRRRENELS

TR EE RN Alifl, AR R R 2k, ]
$2 ELISA YL BATHIRLAY , FH AR P10 {300 %
I E RS, IS I K R R N Al A B 1 AE
SDS-PAGE HLVk o >R 2L #5714 ELISA :5351)
W5E 3F7 1 9C4 Wl i itk =4, -5 Ak i
B 1 K . 509% 4 F1 (NH,),SO. 17T 1€ FI 45% 1 F1l
(NH4);SO4 TTHE R B (AR A 7 A . K alifh )5
7K H McAb #E4 7 3 A BRI E .

2 HR54h
21 miEMFEREEHEREKE

KA ELISA 5T e, 53k 1 fon. H
T B B e BT R A A ik ok 1:2 000, i
FERHR — BT R R Bl 1:20 000,
2.2 Gefg/NRITARN A LS

FERIATT 3 IR A B Fnope (e P %o e
SN TG, S55R % 2, 3KME 7 d
Je/NRUR IR 5 R, fare/ N 15/l
Wi, KT 151 200, 2. 3 B/NEGM AT
1:12 800, 4. 5 5/MRAEM KT 1:25 600, 1-5F
35 KTF 1:25 600, BEHGM e )/ RS T2t
A, Rl RN I e s Y 7E 1:10 000 DA E .

Table 1 The results of detection to the fit dilution rate of antigen and enzyme

iR i (k37353 FHPE(E FHPE(E ZH
Enzyme concentration Inclusion concentration Positive value Negative value Blank
1:20 000 1:1 000 1.202 0.095 0.003
1:2 000 1.311 0.026 0.001
1:4 000 1.016 0.060 0.001
1:40 000 1:1 000 1.065 0.105 0.017
1:2 000 0.884 0.141 0.008
1:4 000 0.608 0.218 0.018
x2 RENRIESNNESLS R
Table 2 The results of detecting titers of the immunity class
R B
1:100 1:200 1:400 1:800 1:1600 1:3200 1:6400 1:12800 1:25600 1:51200  Negative
Mouse Blank
control
1 1415 1139 1.255 1.250 1.318 1.110 0.712 0.605 0.476 0.260 0.017 0.000
2 0918 0876 0649 0568 0.475 0.315 0.196 0.266 0.169 0.094 —0.007 0.000
3 0.997 0928 0884 0795 0.628 0.480 0.464 0.286 0.182 0.047 —0.001 0.000
4 1259 0.984 0.993 0.731  0.656 0.752 0.404 0.431 0.272 0.117 —0.008 0.000
5 1.302 1.014 0.919 0.882 0.845 0.631 0.557 0.323 0.200 0.134 0.001 0.000
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2.3 ZXREMMAMRATE L

H 2013 4 12 A 244G 21 1k, G RH
o/ INERALBE S U, AR5 55 SP2/0 B i
JeE 20 MIF% 6.5:1 14 FL I E 50% PEG1000 1 F Rl
£ 37 °C. 5% CO, MM Fni s T H55%, G 4nist
FE HAT BEPERTFRIL PRS2 8], Bl 40k HT Kk
. FHLINZIIEK Z 2 12 Wi, BN E RSO
TruARRIN, ELISA JikifikBadE . R PR R
Xt BHPEFLIEA TR TEks , 22 3 YR S BT P
ik 100%)5 @bk, Tk 3 BREFXT 49025 FEkkRE

FRUE 3 WA S DT IR B 22 5T AR, o3l 44k
3E12., 3F7. 9C4. 3 ¥RAACTE MM BRR el fLIr A
T W 3.

R3 ARSI SEER) ODyso &

Table 3 The results of each clone OD,s5q values of the three

2.4 MBEIESR IR _EFFNRE KN E

SRR ELISA KM BTk A5 14 A sa b UL
FRAGLII I FIRE A - LA 40 A5 A Srie /N Ry
TEENPATEXTIE, DL DMEM ZHIEEE 30k . FES R
KRR/ NS VR BAMEXT IR, A A, acidoterrestris
(ATCCA49025) B JE A E AL R A, AL Bl i
k1 1.475%10°AMmL, 441 0.1 mL, 37°C2h, 4°C i
s FT R 37 °C £ 2 h, AT T
W AR LR BRI EyEskiE K, 37 °C WH
05 h, ¥R 3K, LA 1:20 000 #FRY HRP frid
MISEHTRPTIA, 37 °CIEE 05h, YRR KY BE
10 min, iNZ A I , FABEARNAE ODaso
PIN>2.1 S PR, A0 R B, 455 a3k 4 F 5 B

hybridoma cell

TEREUEL 3E12 W5 3F7 E fE 9C4 & (H FEH % B ELERORE
Clone number Value of 3E12 Value of 3F7 Value of 9C4 Positive control Negative control
1 0.214 0.268 0.338 1.081 0.002
2 0.375 0.412 0.622 1.086 0.006
3 0.664 0.489 0.583 1.148 0.038
x4 MEEESR EFYMNER
Table 4 The results of detection titers to supernatants of each Mch
4 : BT HR 23 [ 6 R
’I_HH@% 80x 160x 320x 640x 1 280x 2 560% 5 120x% & _Viﬁ““ ZERE
Hybridoma cell Negative control Blank control
3E12 0.664 0.329 0.089 0.029 0.018 0.025 0.017 0.015 0.000
3F7 0.489 0.250 0.272 0.232 0.219 0.169 0.093 0.019 0.000
9C4 0.583 0.386 0.299 0.241 0.176 0.155 0.069 0.021 0.000

x5 BEAHMNER

Table 5 The results of detection titers to ascites of each McAb

RS

8x10° 1.6x10* 3.2x10* 6.4x10* 1.28x10° 2.56x10° 5.12x10° 1x10°

i 1x10° 2x10° 4x10°
Hybridoma cell
3E12 / / /
3F7 0.835 0.764 0.702
9c4 1.153 0.950 0.885

[H4%F B8 Positive control 0.937
BH4E%T IR Negative control 0.021
z5 X I8 Blank control 0.000

/ / / / / / / /

0.619 0.603
0.787 0.571

0.593
0.404

0.316
0.252

0.322
0.109

0.202
0.079

0.116
0.050

0.079
0.025

T B RO R/ N BRI 5 /2 A TCRE AR

Note: Negative controls were healthy mice serum; /: No ascites titer after detection.
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25 MIRTLELEFE

BT R 2R S Nk 6 PR s SR I
JEARZMN I E B RS E LSRR, R 7 PR,

H2¢ 7 T, 3F7 I 9C4 (BT IAR4n it s
MK EekasE, 1 3E12 PRl i mis
B EEAL KT, X S HBTAREZEANR]
YIRS
26 ZREMAER R EKITEG

BOW R KA T 100100375 55 55 3 ih s 37
48-54 h, WEHOKMIZEMARE IR, HHLLRE R
0.1 pg/mL, #AkZEE:FE 4-6 h, /NOIRFTIEBELN i,
1 000 r/min &.0> 10 min 5 A KB AL FE . Bl 5
FEYHAL R, HTB i Giemsa J (4% 4 4, 10-20 min,
Bk W0 SR I HEAT AR RE . e AT s 1
R IS ZASIE AN Y (o /A% H AT 98-100 4%
ZIE, FRE R . Z4scdn i 9C4 i 3F7 YL
ERE WA 1R
27 FXIEBMAIEEMESER

BRI 2 52 900 A IR ER AR IS 1 RE S AR 40 1
Fiik o dn s A 24 LRSS, 45 A e — k4l
L E IR, SR T o [RIEHIE
AR RL Y, X EAL AR RIS S5 28 T
PLAr BTz A ik B e e vk o AN BT r BT s

*6 BREMATEREER

Table 6 The results of detection to each McAb sub-type of Ig

KB ELISA il , 3F7 . 9C4 Witk P44 i
& ESARPIH G R R R E . 3F7
Fil 9C4 PRk PGS AME KM FEAR g, T
ik 10 75 LA B, 3E12 260 IgM, K S AN FE
HE R FR . 3F7 F19c4 9 1. 11, YK
IKEE IR LSRN 8 FiR, LBRMENIG, &%
PrHEARFFAAE
28 BRERAMREESNMLSIITESR

KM 1.3.6 o ELISA & hnsiss, THAIEFEEL
Al 3F7 F19C4 PitkHHT Al=64.85%, HA{HIEECRT
50%, Bixt AT
29 BRERANSFRESHER

il 45 R s 3F7 Hifk 5 A. acidocaldarius
(NCIMB11725) . Bacillus cereus (ATCC11778) . Bacillus
subtilis (ATCC11774) . A. cycloheptanicus (ATCC49029)
TSN, S4B kK A, species A 55 BN 5
9CA ik iR b BRI IS S
2.10 B/ B ERIAR AL RGN
2101 EBERERKRIGLEE

3E12 LA AAEE , TCIk AT S s K
IR 2lb . MR PR L UTVE I PLIRZ: Sephacryl-
S300 #EMAES B AL 2A . B EIFTR . |6 A7
HE, NENENER.

Hyﬁiﬁiﬂﬂfﬁﬁne IgG1 IgG2a 1gG2b 1gG3 IgA IgM
3E12 = _ - _ ~ N
3F7 + - - - - -
9C4 + = = - - =

RT7 MBEFLE. BAMMNERTREETLERD R

Table 7 The total detection results to each McAD titers of supernatants, ascites and sub-type of Ig

N YN N KA 2 AR KA (3 AR N
SR b s Bk LSy AT, Bk
. . Cell supernatant . Ascites titer2 Ascites titer3 .
Hybridoma cell line . Ascites titer . . Antibody subclass
titer (2 Generation) (2 Generation)

3F7 1:2 560 1:2x10° 1:2x10° 1:2x10° 19G;

9C4 1:1 280 1:1x10° 1:1x10° 1:1x10° 19G;

3E12 1:320 / / / IgM

W 1 RS JCRE KA
Note: /: No ascites titer after detection.
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2102 #HUYMHERSENELR

aifeyr R E 4R NER 9 R .

Hi#% 9 WTLIA Y 3F7 /KL R 2x10°, 9C4
KNI 1x10°, FFZ S0%IH BRI 45%
M FBRIREUIVE S , SN AAE . 24 Sephacryl-S300
BERCHE B ol 1-4 b BAT EETCRUY, E
—AUESEAEAL | O, 24l T8 H S H .
B1 SR 904 (A 3FT (B) R A AL A 6 MU, IR A,
Figure 1 Chromosoma maps of hybridoma cell line 9C4 (A) 2103 EBEEHUIKRY SDS-PAGE Rk

and 3F7 (B) aifbJ5 R LA Ig ERE N 3, 3F7 Fil 9C4 R
PUHIESE R 55 KD 24 . MIE 3 HRaT LIE H &4 A
=8 3F7TFIOCARYTI. II. M. IVREEKBNER BFRELDIVE T, R AR B 0 & = 0B b

Table 8 The results of detection titers to ascites of McAb M S [ I S-300 2k 581 SDS-PAGE 4y
3F7 and 9C4 in several passages m e JE—
&7k Ascites 3F7 oC4 ﬂ?ﬁ)u ) Wjﬁfﬁﬁﬁgﬁ EWIEE% ) /\’f&lj\i/ﬂ_\‘?ﬁ'

I £ Generation 1 1:2x10° 1:1x10° Nz AR e LR E K 2 T, (HR 54l

I11X Generation Il 1:2x10° 1:1x10° FERTAR LRSS, MK SRR M EEE A E
It Generation I1I 1:2x10° 1:1x10° . i 3 Fion

A mAU
500[

450
400
350¢
300
250
200+
150}
100}

50

e B o~ /1121341516171 89w
50 100 150 200 250 300 350 mL

B mAU
450

400 — UV

350

300

250

200 1
150

100

OF e WITTITTTR

0 40 80 120 160 200 240 280 320 360 400 mL

Bl 2 B5FEHiik 3F7 (A)F 9C4 (B)S BLi{LE

Figure 2 The figure of McAb 3F7 (A) and 9C4 (B) purified

W VR ZEE, & EMEA.

Note: The peak I is the impurity protein and the peak Il is the target protein.
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®9 BAMAREAMEMNRERRE

Table 9 Titer and protein concentration of ascites and purified proteins

50%({ 0 FIBTE AR E2

AB% f FIAT IR Bt
R IR AN M bk 1 2 3 4 5 6 7 50% saturated 452; tJIL " :ﬁ [N
Hybridoma cell line ammonium o saturate Ascites
ammonium sulfate
sulfate
3F7 &Y JE (mg/mL) 029 045 031 027 084 136 1.19 LU LT LT
Protein concentration
Wt Titer / I/ | 1x10° 2x10° 15x10° 2x10° 2x10° 2x10°
9C4  ZE [k (mg/mL) 0.17 0.34 052 049 068 108 0.96 ViiE BUIE JeE TR
Protein concentration
M Titer / /1 [ 05x10° 1x10° 1x10° 1x10° 1x10° 1x10°
T 1-7 RGO PR 12 RS TCREK BN
Note: 1-7 are the purified protein collecting tubes; /: No ascites titer after detection.
1 200 2104 SYFRIBEENELER
% — é;éz PAAiAL 5 A S Esi A o, HoaR
664 P 4 Fr7s o iR 2R LU SGERE U A=,
443
WA 3F7 [YSEAIHHCk 2.067x10°, 9C4 I L
—29.0 6
& A 3.76x10°,
2011 (Y
143 3 ﬁ‘hﬁ
. —65 3.1 InE
PURR T NEPRIR 2 AIAT i (A, acidoterrestris) i 7g
- FEPUAR RO FEA SRR, — 2 FITE e
El 3 SDS-PAGE Hijk[E . i
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