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Preparation and identification of the monoclonal antibody of

Kunitz trypsin inhibitor from soybean
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Abstract: To prepare monoclonal antibodies against soybean
Kunitz trypsin inhibitor (KTD) with good immunological charac-
teristics. BALB/c mice were used to immunize with 50 pg of
KTI, the antiserum titer and sensitivity were identified via
indirect ELISA and indirect competitive ELISA. The mice which
serum has better titer and sensitivity were selected for cell
fusing, then he hybridoma cell strain which stabilization secreted
KTI monoclonal antibody ( mAb) were screened. Thereafter,
mAb was prepared by inducing ascites in vivo and identified the
immunological characteristics. The result indicated that the NO.1
mouse was confirmed to produce the antibody with the highest ti-
tre, ICsy was 157.33 ng/mL. After cell fusing, 4E6—E9 positive
hybrid tumor cell lines were obtained, and the 4E6 —E9 mAb
titer was above 111 638 400, of which subtype was IgG1l, with
affinity constant 1.45>X10% L./mol, ICs, 28.39 ng/mL, and high
specificity. Our results demonstrated the mAb had good immuno-
logical characteristics, and could provide a good antibody basis for
the sensitivity and specificity immunological detection of KTI.
Keywords : Kunitz trypsin inhibitor; monoclonal antibody; immu-

nological characteristics
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trypisin inhibitor, STI) J& H o 8\ B 1y — Fh, T % 40 #5
Kunitz B8 (1§ #04 B F (Kunitz trypsin inhibitor, KTI)
1 Bowman-Birk i & [ i 0 ] ¥ ( Bowman-Birk
trypsin inhibitor, BBD Wi #2585, 43 51 24 5 K G 8 B
1 1.4%,0.6 %5 . STI B T BIEW B A PLERMITR A Y
DY 7 PR 2 U EL A VA I A (L (H s ]
AL AR [ 8 Rl R B 2L AR P S M S B AR R BT
AR EED . IR SRR S A R ik ok M
G HA S STIW & w BN N EE,

A R 2R B R 2 R R R 0 L Ak 2
G M AT ARG AR 33 RS Iy 3k A R B LR S
Rtk et . R AT SR B AR S 1 B A A ST A R A i
B 0 9% % B3R 5 (Enzyme linked immunosorbent assay,
ELISA) B % i o . R b K STI & &, & kA STI R
RN T AT E B AT R E e R R 2
SRR A S T 0 A TR B MR b KT 2 B A
1 B He 30 g ELISA J5 ik s TR 7 S 10 o A1) S 5 2 o e
Ui s LT STI ¥ Al 4% 5% 4+ ELISA Rl 7 i . RE i (U
Tt Ak 25 43 BT 1 P SR B S o B B o R
F I, 1 BT FE 4 4R (Monoclonal antibody, mAb) 45 %} F
Z e PR BT B — R R M TR R AR g R A
LR RS ELISA ik, HEiE A tHemr™
JH mAb #5727 T KTT & 4 43 8 17 ELISA #0075 2
R Z X0 1A G g8 25 R R 1 M S IR . X0 40 E i )
Wy G g R LR A SR IEAROE 3 W KTT mADb Y 2% 28 94 2
207 S EE T I NP A VO T B R | A I
SpME AR e R M AT S5 08 . B E ST KTT iy ELISA
AR T B Al G 98 2 A6 I T 12 4 06 T 1) BT AR B
KRS I Fol v e KT /Y & 80 82 5 1 i # R
.
1L deH5 5%
1.1 RFER

AL F (Freund’ s complete/incomplete adjuvant,
FCA/FIA), KTI, BBI, k 5 ¥ & # (Soybean agglutinin,
SBA) . K EERE H (Glycinin) .-} K G B & H (B-congly-
cinin) ZEFRUE . BUE mAb 48 B F) . 2% [E Sigma-Aldrich
NG

A 2F MW BRI R 5L (HAT VHT) A 58 2 15 57 5t
(RPMI-1640) % 4 i 3 323,70 . SDS-PAGE # [1 Marker,
B 7 2 B Bl 12G 11k (GaMIgG-HRP) , NC i 25 3 3 bf
BRI AR A

ELISA JiF A A 8 W (0.05 mol/L Bk 2 45 22 v i »
CBS) . #i Bk (0.01 mol/L 8§ R ¥k 2% v . PBS) | & 1Y
(& 5% WRE Witk PBST #9802 8 7 (TMB Wi R — 745
P8 22 0P B0 V2 I AL BE TR (2 mol/ L H, SO, 7 1D 2 7
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S
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1.2 EENE
HF KF-: ME204E 2, ## [ Mettler Toledo 2 /] 5
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8] 58 A W) B M - DMI3000 8, 8 [ Leica /A 5
KW T /E & BCM-1000A 1, 95 ¥ 2 28 4 R

/A\\#
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REARAY : iMark450/550 B, 3% [ Bio-Rad 23 7
B R B K & 48 - Mini-PROTEAN %, 2 [F Bio-
Rad A 7 ;

e 2 45 . Trans-Blot Y, 3¢ [#] Bio-Rad /A #] .
1.3 KRR EHEEER
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BALB/c /]y B, 1R £ 35 1 4b B2 (%9 SPF 4% BALB/c /)
FHFIE KW %% o B 88 4t it oy /0 B INSSO B 9% 240 Jif
14 MRABEERESTNELEE

B K KT 5% & FCAREG M 3 H/NR L
50 pg/ (200 plo« FORFRHF ML T2 /8. EE
B 3 R S 1R SR R A R O S IR A AR T
AT 4 R S S5 A 3 ) L X/ BT R R i, 3k

LTI TE A 2R A 18 B2 ELISA A7 05, 1 Je e
B AP0 1 WA AR AR LR B P i 37 CIRE
15 min, JEARJE N A GaMIgG-HRP.37 “C#% % 30 min. 1t
BG4 . 10 min J5 26 1k 8 6 I BB OD 45 o fH
PLISE OD jso we B9 P/N {H =2.1 | 5 £ 50 ML 15 A (P
HBAEFL OD 50 {8 - N R BIHE AL OD 150 o fHD)

220 10T BB R 1) e 3 4 ELISA A7 %,
B AE  BEAR AR I A E ' OD yso o (R 1.0 2245
I L 7 0 88 VB0 RN L o DR A YV R A Ry T PR AR
LB I8 ) AR T 5 3R R A W A R
1o FREEARACEEI OD s wn A Z J5 - 3R 30 2% B/B, , H
W By AHLRHEE R O B9 OD s o 18- B AT A A AR
W BE TSt BT A OD 50 o (B . 4R 5 5 B0 IR W HE ot 55018 A0
05 S AR A R A A s 22 ok 0 s p L AR Al 4
[ 5 R 2 B ok B TC o 87 ek 22 T 00 97 AR
1.5 #ipE 5k

S5 NSO PR AN A, 9 A AR 2SR 47 0 88 40 i 3t AT
PR A B B I T R R R A
SRR AT I I A S R BT 50 g/ (200 pl « HD L H
ARINAEFR B 3 d G BB/ BRI J3 28 i 4t 5 NSO 4
M AT Al T A R Y T AT I R R AR O AT B
Fe.7 d J5 1 HT B 75 3k 20 B 00 7 %5 000 52 40 i 4= K&
TEBL,10 d A2 A7 4l BOC4H L 35 3% b0 T IR RE SR T ) 2
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ELISA Fl [i] $ 5% 4+ ELISA 3EAT i 1% . B 3% 250 o 10k
PEAT A 8 1) 40 R SR A R Bk R AT T e e T IR
SO Ve OE A R E 4y W KTT mADb By Bl 1t 2% 52 9% 40
k73
1.6 KTImAbMAEBHEREEFHHLERE

PR B % O 0 1 10 B 4% 3808 AN B L 8 A 38 A g
(29 10° 4% M T S 4 A s T4 38 1) BLAB/ ¢ /N B
/0N BRI A sk P Al s 68 TP G B A S AR R K
JE K L5 000 r/min .0 10 min, B_E 5 1R FH AR B R
Bl T A4k 3 F PBS 4 3 d 53] KTI mAb,

PO G 98 2 R T 6 A 6 A Y o R R B
PR R S S5 A T RO AR S e R TR 1.3
H 22T I T A T S RO 1 S

MBI 5E 3 R mAb 43 B R A7 % 5 R ) 42
ELISA J§ 3K mAb 5 B 4 8 5 b5 4R, 28 J5 A TgA,
IgG1,1gG2a, IgG2b, 1gG3, IgM 43 %1 it 7. &% & # 2
OD 45 oo 16 FI W7 mADb WY,

S % ¥ (Affinity constant, Ka) #8 38 11 Al ELISA
TR A [ e BE BT A 1 O R I TR N A A R
LR D,

I BE:XEKuivREABANGHEFARERENHEE5EE

K
Ka—3EF1% %4, L/ mol;
n S TR0 B VR B 1) AR 5

LA [Ab’ ]t AN [ 43 0 Wk BE T BT AR 2 A 0 vk
B, mol/L,

P S5 T 3 o D) A SR N A T A 94 B R A AT
E 5 28 N F 0 A [A] $2 5% 4 ELISA I 5 K & o Ath it
ERNTHEHEACSY (KREREA S REERE
F1.SBA.BBD 1Y IC: #4715 (32 X L i % CR =KTI [y
ICs /HAMTE G 1COM™ ;s Gy BN B0 o St bk
ZX N ES Y S KT DR — ik B 347 SDS-PAGE, i&
WRfER R L —EE, P TE DS f
WSS, o) —F AT G m A$T ik 37 C&M4T
E 2 h, %5t PBST ¥E% .5 GaMIgG-HRP & 2 h.
4 PBST bk G ECLE BB . HRagits
SDS-PAGE 25 S fE 474 18, I KTI mAb A5 R 1T,
2 IR0
21 MREMOLENETE

[f] 42 ELISA J5 3500 %8 £ i i i M sk 45 R (L% D
FHL3 H/NR A RUR R AP A ¥ RBIA B 10 12 800

Ka=m—1/2n[Ab’ Jt—[Ab]t), (@D PL b Hp 1 S/NRBE R R B3,
x1 SHMEFERMNKEE ELISA NIEE R
Table 1 Titer of mouse antiserum detected by indirect ELISA (OD .50 mm )
) T BEAG B .
o B ZEH
200 400 800 1 600 3 200 6 400 12 800
1 2.601 2.173 2.502 1.734 1.644 1.542 0.929 0.060 0.052
2 2.239 1.966 1.752 1.458 1.366 0.860 0.590 0.051 0.063
3 2.512 1.816 1.525 1.334 1.070 0.878 0.537 0.064 0.049

Wk ) 2 5 4 ELISA %8 5E & /) B 2 He I ¥ 1 ik
P A 1 5/ R 2B L TE BUBRAE R AT (B 35 5 4 ELISA
WM anE 1 s . KTIx 1 S/ hREmmE - 4£T
B 0 A0 R ORI 2 B/ Bo MR YA AR KTT i i
X B AE D B A o 2 o 0 o il £ L A5 B M R T
fil2R B/B, N 0.5 1 ZHMLE M IC5 4 157.33 ng/mlL,

y=—0.350 6x+1.270 2
R’=0.986 7
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~
T
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Figure 1 Inhibitive curve for antiserum to KTI

2.2 KTI mAb K%l &

AR G 2 /1N B 22 0 1MLV A5 A B B R v 6 7 5 R e 4%
15/ BUEAT 40 M G » 0 U0 8 96 7L 40 i i v 5 FH
AN SRS T N 24 LA LA b DR B 3R IS A Pk
SHRF P 200 A o 4 B 0 R 2R AT I o B O 2% O 3 B
TR = R U 1) 2% 3208 4B ML i 44 O 4E6-E9 . &
2 WIHRA S E R AR TR A Wbt ik . RN R
PR A B K 49 3 4E6-E9 5K, 4l ik o 1 4 & i ik
1 B 2 R
2.3 KTI mAb 4 80 E

i 6] 4% ELISA i 52 4E6-E9 mAb B4 45 5
2 PR3 WOFATE M 2 4E6-E9 mADb LM OD 150
EEBCHFE UM BEAL K F) 1 1 1 638 400, MR F/NERZ
BT A WA B T ok B e S A R IR 2
MLE M (1 0 128 000D,
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% 2 4E6-E9 mAb M E
Table 2 Determination of the titer of 4E6-E9 mAb (OD 50 o )

T R A5 4R N
144 =H
6 400 12 800 25 600 51200 102 400 204 800 409 600 819 200 1 638 400
2.728 2.251 1.699 1.080 0.645 0.432 0.269 0.203 0.147 0.066 0.053
2.685 2.340 1.650 1.114 0.754 0.463 0.250 0.218 0.152 0.072 0.041
2.650 2.373 1.763 1.103 0.667 0.471 0.278 0.190 0.143 0.067 0.058

2.4 KTI mAb TE % FE

R mAb 43 B350 58 5 6] 4 ELISA J5 i 4 4E6-E9
mAb WA BT % 5 L 45 R A 2 f s R G 4r BRI R S
4E6-E9 mAb 455 1 OD s o (8 3 BT 443 P04 WY, 4551
TeG1 43 B8 F) XF B B9 OD 50 e 18 5% 55 » H I A 43 750 358 551
XF R OD g5 o fE I8N - LW BT #4519 4E6-E9 mAb 7.
R TeGl &Y,

151 o
B
@é 1.0f
83
T2 05F
=}
00’—‘\ \’—‘\7—1\’—‘\’_‘\
IgA  IgGl IgG2a IgG2bh IgG3  IgM
LX)
Subtype of mAb
B2 4E6-E9 mAb L& %K &
Figure 2 Identification of subtype of 4E6-E9 mAb

2.5 KTI mAb F & H KN E
4 KTILL 5,1 pg/mL B4 4 B 43 5 40 4% ELISA fiff
FRAR . 38 b ELISA 0 #0322 il 9 2% A8 8000 il £ dn
Bl 3 frzs .5 pg/mL R, 4E6-E9 mAb 5 KTI 4543k
F P ACR S W TN 794.18 ng/mLs1 pg/mL GLHEAT,
4E6-E9 mAb 5 KTT 45 & ik 3 2 41 FOIR 245 10 % 8 A
600.96 ng/mL, MR # A X i F 7] 3 Ka = 1. 45 X
10° L/mol, i % Ka =107 L/mol B} & 3& 1 )1 Hi 4k,
3.01

—a—5 pg/mL
—— 1 pg/mL

[ g
=2

W
Optical density
5o
T

o ©
=NV}

2 3 4 5
KTIV X $E

Logarithm of KTI concentration

B 3 4E6-E9 mAb 4% 2 & &

Figure 3 Affinity constant measurement curve of

4E6-E9 mAb

PRl 1 036 BT 4 4 119 AE6-E9 mAb BG5S MR T .
2.6 KTImAb Bt LEE

[F] 22 36 4 ELISA )il i R an 18l 4 s o eh 40l ity 4%
B M ml U5 5 A8 ] LA 549 3] AE6-E9 mAb 1) I1Cs,
28.39 ng/mL, MX F/N R Z PNV . BUR MR T W #=
F o I G0V R & e IR £ T I BT EE S 19 ELISA JF
B IC50 Ky 360 ng/ml, 5 H AR L. K 55 i i %5 1Y 4E6-
E9 mAb BA B IC , Il B 550 09 Sk o T 2 41
TR B A F ELISA Kpill ik gt vy .

1.0r

o
%
T
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=
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E £
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Figure 4 Inhibitive curve for 4E6-E9 mAb to KTI

2.7 KTl mAb 4 HHHEE

HI 3 3 WA, 4E6-E9 mAb 5 REsRE N p-ERE
BKZE 1 .BBL.SBA 38 X R % >0.3% . % W 4 Fh 3w 4
Y5 AE6-E9 mAb 2 [a] A WA 28 XN

¥ 4 Fh3E 4 5 KTI 47 SDS-PAGE, [A] — #E i
A T A A R AT S BG4 . 4E6-E9 mAb
PR P S B 4 A 5 FiR Xt He g R F W 4E6-E9 mAb
55 6 JkiE KTT & [ 456 . & W5 07 i 4 19 4E6-E9
mAb FAG BRI R M

*®3 4E6-E9 mADMIZ XN R M ER

Table 3 The cross-reactivity of 4E6-E9 mAb
Bk ICs0/(ng » mL™Y)  EXRRiH%/%
KREkREH >1.0X 10" <0.3
B-HER TR A >1.0X 10" <0.3
BBI >1.0X10* 0.3
SBA >1.0X10* <0.3
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kDa

(a) SDS-PAGEZ:H:

(b) Western blot NCJJ {2 (4,45
1. Marker 2. K& 3. ﬂ{*jﬁ EH 4. SBA
5. BBI 6. KTI

H 5 4E6-E9 mAb 4% M6y LR E KBS TR

Figure 5 Western blot identification result of 4E6-E9

HREH

mAb specificity
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