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WA AFMI-BSA Fl 2§ FUE Y BSA 1 i & 5
e 96 FL AR R HEAT R X L T 1 Rl A 529 A
AR %, KA 45 60 Bl NS 10 L 22 8] B9 B L BH PR A 96
FL AR ] 65 157 £L 18] 84 BH A ALY 28 10 B0 42 0 28 13 7
o R S PR 2R ) BT AFMIL AR B9 il 5 2% 5808
20 M T, IR A0 2R v 0 B AR BOR P LS
LS IR AN , 28 YR ELISA B3l 5 i 47 4% 58 98 40 i
F 0 3 B , 4 7. 40 B T AFMIL 70 14K f) % 52 98 4 i
PR A HTS-ELISA J5ik iR 2, 5 76 0 8 dh % 2 Pid
I AR B e ROT R AR IR S %
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L1 ##
L1.1 Zffafn/NeL:SP2/0 B B8 40 i th B 1n
BV R AT BR A w I , Balb/C /NI A A E AR
P B W 7R 5 B BE A5 T, M
1.1.2 F 32 ik 5. Aflatoxin M1-bovine serum
albumin conjugate ( AFM1-BSA ), Aflatoxin M1,
Aflatoxin B1, Aflatoxin B2, Aflatoxin M2, Aflatoxin G1,
Aflatoxin G2, Deoxynivalenol, CFA ( complete Freund’
s adjuvant ), IFA ( Freund’'s incomplete adjuvant)
goat anti-mouse IgG/Fc-HRP conjugate, Tween-20,
DMSO, PEG, BSA, OPD, Trypan Blue, Hepes, Protein
A(SPA) EFIHE Sl H Sigma 23 5] ; MD6 G Ifil # I
FLANMI B FR L0 B B A R AE MR ECA R A A,
DMEM HiJ2 59 [ Invitrogen 23 &l 5 P 9% Jif 4 IfiL
(FBS) W [ B2 o e A ) B2 o TR 0T 5% BT e A
Pyl it B BR 5T AR 23 7] 5 HoAl 23 A Lt e 24
HRHL T,
L1.3 {5 AF 5596 fLuE bl (3£ [ Skan
Wahser400) ,96 fLHN#EHL ( Costar Transtar-96) , 4 [
ZMAE AL (Genetix QFill3 ) , i £L Hz 73 W #% ( Biotex,
Ufill) ,HL-{H i % ( L% ), Stirred ultrafiltration cells
(£ Millipore) ,CO, 3% 3548 (£ E SIM E1911R) ,
37°CHAEIRIEFRAH (£ [ Stat Fax-2100) , 18] & i Gl 53
( HZ Olympus) , # & T /F & ( 3£ [# Purifier Logic
A2) 540 o3t 1 (GE Nano-Drop) |, K % 73
Br K P (Ei 1 Metter ), 40 M 25 0 AL (8 H
Eppendorf) , K& ¢ (TMQ. C5090, LA B 48 ) , 41
Br IR A MO R A7 4 ( Costar) 25
1.2 Balb/C/hRERBEERF T E

5 JA#E Balb/C /N AL 3 H, A i i ] 7 385 1 —
J& L8 0.5 g/L 1 Aflatoxin M1-BSA &K 150 pL 5
150 pL CFA RA J5 X5 /N RS s 132 5 4 92

HUNEL 100 pL, 14 d J54 45 )46 il IFA J5 [R) R 7 i
bR 14 d e 2 W, A1 3 2 Ja, [ 4% ELISA
MG R o FlEHT 3 d, R HIAS AT AT 72 50, o oi 4
PE—IR,3 dJE IS BUMLNE 40 MR AT Rl G
1.3 ZZERH & RITE

P50 1Y SP2/0 248 B 55 ) 2% 4 0% M 48 e 3t
B0 15 Ml &, R 50% 1 mL PEG (4
8 3800) 7E 60 s NNSE, 1EH 30 s ARG THEHY
I A B, % B AL — o = Y LA L T 1% HAT 85 57 W
i B J5 R 4 B s InFE L B 2 96 L 241 A 3% 57 AR
HF,5% CO, 37°C #1535 12 d, 12 d j5 F H
Transtar-96 M f: FLHL L 75 W& 40 wL/fL 43 70 s i 21 i
JEUE S U 1Y 5 4 A 8 SR AR R Y T LB A AFM -
BSA F1 BSA 194 96 FLA f, #£ 47 HTS-ELISA Xf [t
i 2 R UK PP S 5 iR A ML AL . B £ 7E AFMI-BSA
A v i BH P T R L A B PR Y 4 A v AL SR
PR VR ORIk IO S VR A0 T A U B B BT I
96 LM H 85 3%, & Yk ELISA #iiA J5 , o6 38 FH 1 7L
) 2% 52 JRA 210 P 4 % 4 1R Rk 15 SR O MD6 TG il
TSR AL SR 5 AT 2R 2 A R ) I S R . W S R
710 d J5¥ RIGFR  ORAF AT A
1.4 BREEREREL

TE MD6 Wit L4 i TG 1 3 15 5% 56 v R B D 4
o % 2T JR8 A I T 97 % R W O R AT T ORI R e e A
AR ZE 1.0 L-2.0 L JefE i, skt
M TR TS B B R W B, B
RN pHS. 0 (Y FE I -A S5 B2 vl LA 121 (v/v) L 4
RAEFHEN A ERZIA HL2 fEHR R &8
W AR AN Sk PR L RE BT AA o Wk I A B AR V8 VR 26 [
Amicon 7> ] 0y i F =X U R B R 48 ( Stirred
Ultrafiltration cells) 347 PBS 2% »p iz B i} i 335 &7 A1
U R R e 4, Wk 45 B R A i 28 40 a3 D O B i
(Nano-Drop) 2 1t J5 43 % F¢ H o
1.5 BRERENETE
L5, 1 HUs AR 45 6 B9 28 A0 700 5E < A TR 58 4
PR Tt A 92 5 0 2 U AR 2 N T o K B AFMT-BSA
#1.0.5.0.25 mg/L A8 EEFRAR ,100 wL/FL,4°C 3T
B 51.5% (1) BSA B J5 , # BBt A 1 mg/L JF I 6
FERRRE I A7 (6] 4% E 58 4 ELISA K . DL fo i ik
JE B X B0 S B AR A, LA K 7 1 W ' B Ry N A
TE— DR RNEL 3 5 SIBhZ, e S &k
TR AT #8439 ODmax, fER b 73 0 #e iy 3 4%
M4 B 50% ODmax Xf W B HTAR MR B . 4% 3 Ak
JEWT P — 21, AR 4 T 5 T B R AR
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5] — S BHPE L A Y 40 A v 3 24 AR VE O Bl e A%

K, = (n-1)/2(n[Ab']t = [Ab]1)

TE n kg g 2 v A A A VR B AR5 [ AL 1o RN [ Ab ]
1 5350 R B AL B AN 50% ODmax Xf R (4 Bt 44 ik B2
(mol/L) 5 BT 1Y 43 F It ¥ b5 e /N BL 1gG 4 7 4
150 kDaif% .
1.5.2  HURFES PR DL fE AFM1-BSA ¥ i 41
BB A A, 43 ) IA] MR BE ) AFMIL | AFM2 | AFBI |
AFB2 AFG1 ,AFG2 .DON Fil BSA %5 7 Fh 35 Z brvE ik
FUGE BB FOCHEAT 10 A58 B # ¢ S 4L 50 L,
FE A S A vk B 0 bt B AL 50 L, B FRRE 3R A 2
ASEATAL, A B 152 A B R A 1 % BRFL, I 5 4% FL
0D 58,2 M FATHBCE#MH . %% B4l 0D, (5 H
B, %R, TR KIL 0D HH B £R. B/B,(% )
Sk R N7 R BE ) BE 2 0BT AFMIL BT 4 i 2R

PLA% B 2 Uk Y 6F BO(E O B Ak BR, L B/B,
(% ) RYAEAR, 15 1 LA 45 8 K 10 38 4 30 il il 2
K AT R SRS THE H 50% 16 2R B T X R A
SEGE R D IC, {H . MR LU A, THE AFMI
L5 HAth JUFP 35 R 1 28 SR %

AR FE(CR% ) = 10 o/ 1Cs05 5 X 100%

2 #X

2.1 ZHABREA R IGE

IS/ B 200 3 Bt SR R 8.47 x 107, 5
BER A AL & )5, BRI 1% HAT A1 10% FBS #Y
1200 mL MD6 i L 40 Jifg JC it 75 15 5% 2L 75 B it 4 40 e
J5 280 pL/FL ¥y 4y %) 45 He 96 FL OV i 41 i 15 7% i
WL TE 5% CO, A 37°C [ 15 3246 B KR 5% 12 d,
12 d J5 F| | Transtar-96 %% W #% 78 JC W i AL BAE &
P9 B L 3 TR 40 wL/FL 43 51 5 4% 51 1 2 o 45 4
1 55 40 i 85 % ARCRE X R 1 I 4 8k A7 AFM1-BSA Al
BSA )45 45 e ELISA i b, 5% B 3o #% vh 4% 96 LAk
BRSSP A 15 BRI — ELVS N2 45 54, 75 % IR
SN 10 min J5 F) R w78 5 AR AL e AR LR A T (] 422
ELISA 73 #7 . HZ5RNE 1 iR,

F 1 PG5 (Positive Well ) KT Sy Hz 5 -
MR AT 5 A 555 e AR B 1 % 45 B, B
150 A & H B F5 8 1 5 123 fL % ( Trailing
count ) 2§ F— PR H 3PP L B TR — 26 R AR
B PH P L A9 A K5 BH 4 FL 40 i 5 7% %5 ( Cell colonies
in each well ) J& 4§ B — >0 i 119 B P il &5 2% 52 998 4
L 248 B A T 1 R

TER 2 BHPE LS I 504 7 b GO VR A K B

BB 9 96 FL AR M B SR M b B 5R 3 dJE O o b i
WFFAE ELISA 8A, 25 080 € T 14 A MRS
2% AT A AL, 0T — L 2% SO A0 ML AT W e B
WeRs 2 24 fLY RESFRIFURTF

%1 HTS-ELISA XftbiFiEah & X AL

Tabal 1 ~ The Screening HTS-ELISA results of the
hybridoma fusion plate wells

Positive AFM1 coated Trailing Cell colonies BSA coated
well 0D, count In each well 0D,,,
1F1 0. 695 3 2 0.012
2A2 0.564 3 2 0.010
TA7 0.515 5 1 0. 008
8G7 0.543 5 3 0.010
8H1 0.502 2 1 0. 009
18A7 0.525 3 3 0.011
18F11 0.504 5 1 0. 008
18G11 0. 548 5 1 0.011
22D8 0. 451 2 3 0.016
23G1 0.514 2 2 0.012
27D8 0.537 4 2 0. 009
28B12 0.542 2 1 0. 004
28E2 0.527 5 1 0.013
33B4 0.559 5 1 0. 008

2.2 BREREHETE

2,21 AR EFRN T I A2 R 0 35 4 S5 A BH P A
bR R R EIG SRS IR LI WA SPA 2% FiA:
AT, B Amicon $i P 28 % B 7R 4y &= 3
T3 YR R R b AT R R R 22 v S PBS A2 4 i Ay
FBCR A 45 | W 4 0 LR 2R D& i 52 90 43 Dl
£t (Nano-Drop ) %€ 1t 5 , F| FH AE 38 4+ % il 6 92 125 )
FEPUARSER 7. PrAd g R WK 1, ZE B 1 v 430 4R
3 Sy 50% ODmax it Xif i (4 Bt 44 v JiE 46 552
YEE IR e BE ) 4 2 1,12 x 107" mol/L 1.26 x

3.0
. I
A o—©
2.5 A
2.0
_1.54 —u— 1.0 mg/L
Qi —e—0.5mg/L
Q —A—0.25 mg/L
1.0
0.5
] _=
0.0 B
ML | MR | T R | T R |
1E-6 1E-5 1E-4 1E-3 0.01 0.1 1
c(antibody)/(mg/L)

1 #1 AFM1 B EHSEFEN S
Fig.1 The affinity of anti-AFM1 mAb.
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107" mol/L . 1.35 x 10" mol/L, RHE A K, = (n
=1)/2(n[Ab" ]t = [Ab]e) L3R Y 3 A K, {8 73 ] 2
4.0 x 107" mol/L.3.0 x 107" mol/L.9.0 x 10"
mol/ L, M- 34 {8 B Ay AL 470 19 52 FH 8 $R 5.5
10" mol/L,
2.2.2  HUACKS I G SRR S v A2 220 96 L il
P MR 48 R 1R 0 0 e B AFMIL i J A0 9 ok B
0.2 mg/L, 445 G PR 0. 01 mg/L K b [ 22
PR e BE A0 1R 43 51 A DL RS 4 1R BE R 1000 g/ L Y
AFMI br fE 3 2 9 10 £5 86 B2 3 B WIR & JF i
50 pL/fL, 15 2 A FAT 4L, 47 1] 42 58 4 ELISA, ]
0D 5, 5 WOV 18

DL AFMI AR 3k B2 R AL b, LD B/B, (% ) YL
Ae i, FFH Origin 7 Server #:ilbs o il 2 I #1740
Gt WIE 2. anlEl 2 s, A 4 S R R 4% 5
4 ELISA 453 7 Origin 7 Server | #4715, 7T 15
1Csup M 0.82 wg/L, i THZWETE 0.0l pg/L
0.1 png/L ZIEH OD 8 22 5 W 3%, R v] LUKy
W B DR REE R 3K 0. 01 we/L, ZHEAIAS
OD (LM X RBAEMTEHZ 0.1 - 10 pg/L Z ],
PR I 35 F e T A 19 58 4 M ELISA A 0 3 [l ] B IA
1E0.1 -10 we/L 2 [al 5 Al 5,

100 7 & *4\
80
60 4
&
=~
5 404 —a—AFMI
E Logistic fit of AFM1
204
0 =
LI e L S b S L S L e b |
1E-4 1E-3 0.01 0.1 1 10 100 1000

c(toxin)/(ug/L)

B2 AFMI1 # iUl ELISA 4R # f &

Fig.2 The Standard curve of Aflatoxin M1 by indirect competitive

ELISA.

AU TR R 849 J7 35 23 500 1 #1000 we/L ¢ BE B9
AFMI, AFM2, AFBI, AFB2, AFG1, AFG2, DON A
BSA Jf 10 A5 86 B2 W B o 7E 6L 4 A7 AFM1-BSA () fil}
Pt B S HT AFMI 5 BB IE 47 8] 18 58 4 45
H 3 A9 ELISA  FIH Origin 7 Server #{F AT G 43
B, A RILIAL 3

HiFE 3 Wl g, AR SCPR i & 9 pU ik 5 AFML
AFM2 (AFB1 AFB2 (AFG1 ,AFG2 DON #l BSA ¢ X
OB 4y W 100% , 4.5% | 21.5% | 1.0% .

1001 t—
_ = NG & S
80 \’
*
< 60 —u— AFMI A
& —e— AFM2 °
§ —A—AFBI
40 —v— AFB2 n *
—e— AFG1
—<4— AFG2
20 —»—DON
] —e—BSA L4 d
| |
- \QQI
1E-4 1E3 001 0.1 1 10 100 1000

c(toxin)/(ug/L)

3 FEX AFMI S5 H % ph 2k
Fig.3 The different toxins inhibitory of anti-AFM1 mAb.

16.6% \1.0% 0% 0% ., A 3CHI& M PT AFML $pik
X AFBL Fl AFG1 1) 28 XU Jz i 3 43 5l & 21. 5% Fil
16. 6% |, 11 % & 45 # 2L 4 5% 45 74 AN [m] ) ot i) 58
ML HANT 5% , % 58 3 8 ih 55 1 2 AL H
AFMI1 AFBI1 AFG1 f§ kI3 C .5 C,, 2 Ay
H1 Cps =C,, i AFM2  AFB2  AFG2 fy — 10 i 2f ofy
Cis5 C ZlEh Cy —C, M I AFMI (AFM2 I I
Wi ¥4 —OH J& 1] AFG2 Jo—OH 3 55 45 14 F¥
AT W, AS BIF S A BT AFM B T IR R
FF S RS G AR AL Oy o it A B R I ki PR AR A3,
1 Cs = C\ FI—OH gy RZ 5 H iR E R W4 G %

fio MFEMETERESEWIEFTMHMUN —KELE
Y, WAL (25 - B ol 0, il 4 — R 2 2 5 T
B I R BE R G5 2 TC AT ] 28 SN M 1 PR B
PR Ay TR ME A, DL, A S92 B 0 35 7 4 ) 3 e v
e AR R H AR R AR B 0 Ao A S Bk B R
AN TR A8 SN R 1) B v BB

2.2.3  AFML A= e o 86 S 7 9 Ak
AFMT A I ry o B Ve, B AFMI A 35 45 21 850 b
B B A 7 R e S8 R R B Ay i R S
2.5.1.25.0.50.0.25 pg/L, %Al 3 3% 4 ELISA I
SR 2, f R 2 P IRl R A AT 2 SR R AR 0
i AFMI1 35 Y2 BE#E K F 0.25 pg/L Ai/NF 5 pg/L
F 75 Yl B2 S L P9 B ) 422 5 4 ELISA K 4 mf 5 &
fE 60.3% —152.8% Z [i], t It AT 3K A i) FH 4 SC il
A BIPUAAL HEY AFMI 8] 422 35 4+ ELISA 43 Bk R 7E
Xf—E AFMI 5 Y B2 3 [ ) 6 20 7 30F 77 87 2R 25 0 b
P S PEAT I 5 5 35 & T AT I B TG Y N T
0.5 pg/L KT 5 pg/L M &Y, 760 o i 72 v n]
B AR R M1 22, % 1B 3 3k [ & 45 v AFMIL 5%
B R AR UER 0.5 /L, PRI A ST 8 9 470 4 LA B
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ELISA i 77 3% al LU T RS A W54 bl o BEAARE A
F4 900 9 9 5, T A/ L B HDRG 5 AN 2% AT
R Sl AL A Y T AR A
R 2 T % ELISA /il AFMI 4 43 i i 3 i 2
Table 2 Recovery of AFMI1 from artificially contaminated

milk samples as detection with competitive ELISA

Conc of AFMI Detection conc Recoveries of

No. used for spiking of AFM1* AFM1 in spiked
samples/ (pug/L) /(pg/L) samples’ /%

1 5. 00 3.01 £0. 04 60.3 +£0.73

2 2.50 0.93 £0.01 77.3 £0. 46

3 1.25 1.18 £0. 07 94.3 £5.97

4 0.50 0.58 £0. 04 115.0 +7.07

5 0.25 0.38 £0. 04 152.8 £16.97

“: Each sample was spiked with a known concentration of AFM1 and
assayed. Data represent the mean of three replications = SD; "

Determined by the following formula: detected AFM1 ( wg/L) divided by
the concentration of AFM1used for spiking and multiplied by 100. Values

are means + SD.
3 it

AT S L B 3 i 7 1 1 S0 2 3 R
[ - BRI AFMIL e B b 45 4 Al
OB HOR B LA ol AFMI B35 3 e LT 2
ARG T AFML B AR
IO VP A4 2 5 B DR 1 ) 2 26y T 42 04 B il
(B T3 [5G K U 3 2 10 J2 X4 AFMI 3
SRR 0 45 ARG 1R R 1 57 LA BB AFM B
BT A 2607 R G e K i YL H R K
T e B G 1 (L AL % R B [
AFMI Hop 4 BF S8 SOR T, 1 F 4 3 IRE RS |
Transtar-96 4515 4 17 J11 BT L, K 2 % JHT e 4 £ 5 19
7 5 s 4 580 0 b A i O O D 20
A R RIS e 96 FLA th AT 4 3 O i
AL IR RO 2 10° ZE40R 35T, 007 1 &
i L ol £ 20 L S 0 A
5 0 Ik 0 DAL A T B A2 o T 0o 40
SR AFML A ol 400 25 9 R B, 71 £
LR A 1 5 200 A0 O b R O 3 8 H 20 L b
T AT 57 PR 96 L8 7 W 5 3 Wt 9 1 7 2 o
TRAE 45 YoM A7 05 i, KK 8T W
AT Fi A1 5 7 i 22980 20 ML bk 1 5, 1)
o £ 9 7 0 MR A Bl i 05— il 45 00
M kil 7 5 ELISA B0 i — 25 W 16 T 5 2K 4 1
T 5 20 Y T B

h T M BRAE A B O 4
IR B R S B I 2 B AU
T FL 8 O 5 7 % M2 P AR O 7 4 B

ORGP AR, A I 5T 4 5 X L % Y
Fk, F A Sigma 5= & Aflatoxin M1-bovine serum
albumin conjugate A PR , LA BSA 4%l Xf 17,
A e 3 077 % ELISA 3 5 Sz & 0 8 3R A4 T 42 e
S3 UG AFMI BT Y 2% 52 9 A0 i pk AR, b dR A A
JELBR 5 WA B AFMIL () BT 2% 1 F7 35 #1077 mol/L
£ 107" mol/L 2Z Ji] , 7 &% 7] LI %) 0. 01 pg/L Y
AFM1, 5 AFMIL 2548 26 0L 9 25 il %5 7 % B1.G1 1
2& S 4y H R 21, 5% (16, 6% , 5 At 45 ¥ 28
IV X BT 5% , 5 AFMIL 4584 2 5
V149 56 460 25 8 Sl 0 TR s B LA B AR SRy S B DA B ) 1Y
BSA W47 38 SRR M, A Oy 5 i 4 10 B0 A S T v
S5 F A A PR S [ BT AR (9 3 R 72,8 x 10 " mol/ LA
P I — o E X ot s BE R M RO AR I R A%
I A A I 0 Bl 40 A X0 28 s, AR i) e AR Ty ik 1
APLIARTE 0. 01 pg/L A1 10 peg/L A RIEH N HA R
FRY MG R X AWAE ] 1A Dy Bl & pi ik B A
RF B35 P, AR 0 3 A T AR T 0 A A e A6 A3 B
KRS, BAAA I ER & M BUIA S5 AFBL (AFGI
HA— 028 UMM B2 2% 3 AFML F2 295
YL i FL ] R AFM S5 48 25 L) B i
e /b, BRI AR AT A A L A b 5 8L O TR 2 A7
SO, [F] I AR J7 95 % T — SE B PR M A% B B X L
B ABTIE I /NG 1 F6 T PRI I A 4 0T K 7 1
T B RIS M.

AWFFEAEDT AFMI 55 1 P PR 5 B 044 04 1 25 7
TR A A SERIRE B R DA A M Ry SR N Wk
vk R faiAe , A x5 T/ BUB K 25, Kol s ik
FOEMELF TCRE H B A WD T RN AR 22 5 1
BT = o AT 8 P, AR SCHR A i T vk R IS
B T I M T B BT AA R 7l A 2R 7, T R
AFMIT G0 0] & S 5 A A 9O B B2 Ml 4R 4
I AR 4 X A 2% 45 1 I R B AR AR E TR R 4 AR
J5t I 7 A BT AR B R

it mAhFAAMNIHAREL LR EDHERA
MR 3]t B ), A b — I R Gl

2% STk
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Using HTS-ELISA method to make anti-aflatoxin Ml
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Abstract: [ objective ] To prepare high-affinity anti-aflatoxin M1 monoclonal antibodies by High Throughput Screening
ELISA (HTS-ELISA) [ Methods] Balb/C mice were immunized by aflatoxin M1-bovine serum albumin conjugate, and
screen secret anti-aflatoxin M1 monoclonal antibody hybridoma by HTS-ELISA. The antibody was characterized.
[ Results | Fourteen hybridoma cell lines which could secret high activity anti-aflatoxin M1 monoclonal antibodies were
obtained. The affinity of the purified monoclonal antibody was 5.5 x 10 ' mol/L. The cross-reactivity of the monoclonal
antibody clone against aflatoxin M1, aflatoxin M2, aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2, deoxynivalenol
and BSA was 100% , 4.5% ,21.5% ,1.0% , 16.6% , 1.0% , 0% , 0% , respectively. The sensitivity of the anti-AFM1
monoclonal antibody binding to aflatoxin M1 was 0.01 pg/L and the linear range for developed indirect competitive ELISA
was 0. 1 =10 pg/L aflatoxin M1. The binding inhibition IC50 of the anti-aflatoxin M1 monoclonal antibody was 0. 82 g/
L. Assays of milk samples mixed with AFM1 ranging in concentration from 0.25 to 5.0 pg/L gave mean indirect
competitive ELISA recovery of 60.3% —152.8% . [ Conclusion ] HTS-ELISA can be used for the preparation of the high-
affinity anti-aflatoxin M1 monoclonal antibodies. The anti-aflatoxin M1 monoclonal antibody could be provided as the high
quality material in the system of aflatoxin M1 immune detection.
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