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AR EE[E) TEEMB(CK-MB) & 22 &L ARSI & &
R aPrN: Of =V

EHT REET BT
(ALK AEZG B, DR5E 071002; X108 2590055 70 T2 W 808 R SR 90 =, TRGE 071002;
S R BEAEYIBE ST, 45 K 050000)

BE ZXB3HEESEFESOELEIRKR P ES T Wk SELISAE 0 &
CK-MB#) 7 %, A CK-MBXA Ao A B F L2 T Za) kb, A NGICK-MBILR A RIE R,
st [ AL BR 89 5 2 6~8 B #-Balb/c i B it s AT %%, RAA BAMmAEE. HEELISA. K
ELISAZ ik, & ihik T 3R AL A8 2 sl IR 84 sm ik, 253140 % A2F6. 2H3422H9, 5k ¢4
¥ AR A 3 A 1eG3, FAKEAM > F] #1:102 000, 1:51 200421:102 000, K 2 BEATiRAT3
RAR S tm B 7 A 6 s RIBKEAT Sk, 5 0B TH ) 8 b AL 5 69 3 U540 2H3 . 2F6. 2H94Y
KRESA A5 mg/mL. 6 mg/mL. 6 mg/mL, SDS-PAGE%4: R &R, I 44 T LK, 4895 7 Wr
WL B B2k Fo T A Sl . Western blot#s R Y], 8 0[5 4UR2F6. 2H3A22H9H) fedF 71412 5]
CK-MB% & . [A|42ELISAZ 44 K ELISA % & 48 2 7, 3 % 4 4#4/k2H3 2 5 CK-MBACK-BBX 4
FIKELISA T ik B ; % %, 144K 2HI R 5 CK-MBACK-BB & 4 4 3KELISA 7 & B ; 3 %, 4 4udk
2F6 2 5 CK-MBACK-MM%_ 4 4 JKELISA 77 ik KL, #4804 52 30 R 9, MR 22 8 4 J AR A A% 2
b LCK-MBE LR, SR L LSRRI, A ZCK-MBR 77 ik L2 7 e,

kT WIREEE R TEEMB(CK-MB); #5541k, ELISA; F5E % &
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Abstract In this paper by preparing monoclonal antibodies with high specificity, a double antibody sand-
wich ELISA method for quantitative determination of CK-MB was preliminarily established in the present paper,
which laid an important foundation for the domestication of CK-MB reagents and raw materials. Five randomly
selected Balb/c female mice (6~8 weeks old) were immunized by using the purchased CK-MB as immunogen. By
limited dilution method, indirect and capture ELISA method, three cell lines which could secrete antibodies stably

were screened, named as 2F6, 2H3 and 2H9, respectively. The monoclonal antibody subtypes secreted by these
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three cell lines were all IgG3, with ascites titers of 1:102 000, 1:51 200 and 1:102 000, respectively. The ascites of
mice produced by three hybridoma cells was purified by affinity chromatography. The concentrations of monoclonal
antibodies 2H3, 2F6 and 2H9 determined by spectrophotometer were 5 mg/mL, 6 mg/mL and 6 mg/mL, respec-
tively. The results of SDS-PAGE showed that the ascites of monoclonal antibody was purified successfully and two
bands of light chain and heavy chain could be clearly observed. Results of Western blot showed that monoclonal
antibodies 2F6, 2H3 and 2H9 could specifically recognize CK-MB protein. Indirect and capture ELISA detection
showed that monoclonal antibody 2H3 reacted only with CK-MB and CK-BB capture ELISA; monoclonal antibody
2H9 reacted only with CK-MB and CK-BB capture ELISA; and monoclonal antibody 2F6 reacted only with CK-
MB and CK-MM capture ELISA. The stability test showed that all the three hybridoma cells could secrete anti-CK-

MB monoclonal antibodies stably. The acquisition of monoclonal antibodies in high quality lays a foundation for

the establishment of CK-MB detection method.
Keywords

bent assay; characterization

1L, AT Lo PR K R I A, AP
TR A T RONHI AR, #2211 EE S, GO I R
Tt NRA Ay 2 A i B 1™ B UM, o0 O3 2L
VFZ2 B % T i, T TAE QO A3 A
B E S e O R R AR FBAE BT, R
AR A AT HE BRE, B E O IR EER A R
FER AT UL, AL TR S — P, R R S
P P — 6 s [ PR 25 A AR 35 7 SN IAR G . Ttk ah
Jik 0o JIE 995 (coronary heart disease, CHD) & IIfi R L L
(Yo ML, RTPRTRE Co i o 24 et IR BN MK Ak T P ZE AR
AT, TEIECRRE O LA 2t i, A5 HLRE K ARG, BX
o AR TR AR, R R R g R L A4 S0 U 9 (isch-
emic heart disease, IHD). {H 5 T4 2 21(World Health
Organization, WHO)X 7t O 1EAT 43 28, H A5 &
4 0 LA FE(acute myocardial infarction, AMI). 5| &
AMIF R R B 4 2 AR 1), £ A A HEOE, &
MR THE M. BREE. YRS R, PEIRE
K R &, PRI I Ay, HARTETE AL
Kz 5, LR R BTN, A1 T I, ™
HRFE OV AEEY. BEIRAMUA R XK, {5 W S 5e
FEAMUE AR H I 5 RS T A S B T 06T, 45k
WHEI O LR, kAT LA RaE i AMIBE T 2 L) AR
5. HRETERZIZ2WAMIT 5B FRE 2, IR PR
B S ARE, OBEEL EOUEREY. S
miRNA 1) 7312 W, A7 15 R 3 e R 3 ik itk 5
TE N AR S o R B AT HI S, 2 H A7k,
XTAMIBHATZ Wi, e R BNk S AT 2 i, R
Wik, B BEHES E M2 W I BUBYEAS =, BEAb, %

creatine kinase isoenzyme MB (CK-MB); monoclonal antibody; enzyme-linked immunosor-

kR B — g M fa R AR A . S AEE L AL
Sl IS PR P95 N 2R AT 0 F BRI B, ST-T 2 R Ak —
SERRJE Ak, (BRI 2, X A 2 e 4
LW g R T R E B FE . X T STE A &
(R 0 R R AR TE B S B LA /N P, — BB
XAE Wb [ T 2 1 S A AL, (515012
AT REPE B RN, WX 21 _EoRAE, W LA O
LA b B AMUBEAT HER A D, RS M AMITR 3
2 I B EE AR AR, e I PR R BN 78 () JES T
B m R AMIE AR e RO LS A B E
LA LR B4 [5) T MB(creatine kinase isoenzyme-
MB, CK-MB){E AAMIFE A bR £ 47, 6855 S I Pk
W, A& 20 WL A5 12 B S L — R AR
Yo AN UGN B R AR 353477 B SR SERT, 4~6 hiE
1 A B AT RS I Y CK-MB, 3 H. 1M & CK-MBIK - 4>
G TR, HAES~12 hoA B i (AR I R B .
HAE B AMIK 4224 hiE, [MLIECK-MB/K T2k
B — g (A, AT B 2 IE 5 K 110~251%, #id
CKUE % T I10~1275112) 283848~72 h)g & & i [#
R E EIEH KF. CK-MBJLT RAELE T 0L
H, fEAMIA A J56~36 hpd, HAe O L 45 7 ff
T 1K92%~96%, TE O L B B 1 £ 35 AR LRy
79.7%". HCK-MB@& 181697 R VP 1) & ik br
B, TR R AMIEE kBRI, X PP A O U ZE
PR/ KA, BIER BT RIEA —En
Mg,

H #I, CK-MBI# 12 B J5 Rk PL & 3k 7 22 20t 1
T E4h, T80 B R A B AN R . A
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il 2% H AR S M R Y R v B AR, R A T O RO
ELISA#HTCK-MBA I . 1S ELIS ARSI 1t 554 4%
53 AT AR AR, X 5 37 ) CK-MBAS: I 7 7 8 471
REMIVPAN S 5 (R 287 S AT 5 ikt b, 5 SR B,
B v LA T () R e P R R, DO T, AR
ARG E = BE T A

1 MR575E%
1.1 #%

6~8 JE iy Balb/c i BEME 1 /N SR B b BERHR 2
S F ) Ly CK-MM. CK-MB. CK-BB#i 5 1
1 5 3 [E Lee BioSolutions A #]; & EAXFISP2/015 8
Jod A N ASTIE 72 5 AR A7 HAT T8 . HTTH . B4
B IRAEF] . JRIRAER. PEG4000. Hu Bk (1 W Ay
WA A E 25 [FE Sigma A 7 ; 40055 774 . DMEM
B gRdE. AR B AIE H GIBCOA 75 HiAR AL
) (horseradish peroxidase, HRP)Fr1c £ 91/ fillgG
T H A PR S AR IR A A PR Z Bt
T B0 2R SR R T B AE AR AT BR A =5 A ifi A
# [ (bovine serum albumen, BSA). HEPESI® 7.
5 R/ E WP HRPHI A b 5 RS R R
1 BRA R oA A28 8 B = 3 B a7
1.2 KWH*E
12.1 SRR AEFMHME  CK-MBIEAFRER
X B8 B g B 95 H 6~8 J i Balb/cfid FE M 14 /N i i3t
175, SRR LR, [ BR Al RS g/
BRPEAR [ 2% At N3, FE R MIPEXT B . 5 =ik g%
Ji, T~10K /5 BB R BRI, /) B8 I 375 2%t 5K P 1) %
ELISAVEI &, 3% OSB3 4 il 26 1 167
B TR G . Bhsesb i b KR R A d

fLHE
122 FEMZJgmine ink B L% 3REN/N
SREAT AR MR A, A /) SR BRER AL (1 9 BH 4 X R,
Wb 8N ER, 7E75% IR H IR LS min, $HESCHR
Ji 5 BN B4R 1Y, SR FHPEGAL 2=l &2, B39l
23 00 2 T A ) R 4 B (4 R 292107/ /mL)
196140 B 35 F= A 1, JIUE T-37 °C. 5% COL3% 5+
PR TR, A 14R)E, AR K 2 —
$1/5~1/30F, U4 35 W, FH TR B2ELISA M #if 3%
ELISAU 857y 47 ik, e R A8 ey ELIRAS 4 (1)
FeAZ IR, LR A PR AR RV AT R . e PRI R
b WA 8 3R I HATIR B 45 /S, FHHTR A2,
5 58 4 FHHATACEHT, £ 100% 1 FL3 NPk v
TR, L P R A2 A8 TR A M IA B — B AR, TR
BRI AT KRR .
123 RO BEURIERGF & el EIHIERR
ThIt BLRE 77 20U KR 4 38 A (1< 1054~ )
TS ON A e B /N BRI, S O 520N BROR
A, A7~14K )5 LHE /DN ERIEIK, 3 000 t/minEg L
10 min, HU b . SR A B B ASE R E ik ai (g oK,
ali Ak () T e e BETHI E B IR, T
12% SDS-PAGEZi [ 73 #7
124 #aBEaARAeie DRSS
1l % 0 B K B, MR DL A 7 03K 57 6 Ul B 1R gk AT
M5E
125 #FapBfuhFfepne  MEENEHKa)
KN PUARSER /7, R SRELISA 7%, CK-MBHLJ5
#4820 pg/mL. 10 pg/mL. 5 pg/mL. 2.5 pg/mL 44Nk
FE, BT R YRR . 2SI 2R, T Kall .
Ka=(n—1)/2(nAb'—Ab)

®1 PMEHRERERF

Table 1 Immune procedures for mice

e AL G 1] e B EREYIEN

Immunization frequency Immunization time Immune dose Immunization

The first time The first week Fully mixed 50 pg CK-MB antigen ~Multi-point injection under the neck
and an equal amount of complete and back
Freund’s adjuvant

The second time The third week Fully mixed 50 pg CK-MB antigen ~Multi-point injection under the neck
and an equal amount of incomplete  and back
Freund’s adjuvant

The third time The fifth week Fully mixed 50 pg CK-MB antigen ~Multi-point injection under the neck

The last time 3 d before fusion

and an equal amount of incomplete
Freund’s adjuvant

and back

25 ng adjuvant-free CK-MB antigen Intraperitoneal injection
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Horp A A AbRIAL 43 HIARR DU A5 bR B
2SRV B AR A BT 72 A= 2 Hi IR S AR B %o B
FIPTAARE FE (mol/L), n N Ag/Ag'.

1.2.6 @mfefee e i R IREU A% 20 I8 4 o gk
T8 REE TR, VRGN AL RS 20 0 K AT
1Fo —BI M2 AT E IR, HETHERIETE, &R
SARIE I 4 FRELIS A5 25 A6 I 24 52 96 40 b3 i it
AT

12,7 FABEFRGHFFHET  (1)ABEELISA
% FHCK-MM. CK-BB & CK-MB3Ff it Ji £, 4% i A
B, —PUPHME A I A s 7% B3, —PUVHRPAR
W HIESTDN IgG, TMBHEAT 2, 2 mol/LIH,SO,4%
1B, M 3E DysofEL o (2)FFRELISAYE: FH0.05 mol/L
pH7.4[1PBSH: B £ 5t bl 2 Y5 (L B b, 28 J5
N BH M 2458 0 4 i 1 9% B3, 505 In ANHRPARC )
CK-MM. CK-BBX CK-MB#H{Tifii%. (3)Western
blot % & LA KE T 45 &« CK-MB#LJR £ i SDS-
PAGE, A J5 % 2 iR AT 4 2, FH 5% I B s ks
F37 °cCEEBIE A hy In N EH AR R 4liAk )5 1)
BRI LA 1:2 000), 37 °CREENIEE 1 h, BEE3
W, YRS ming MIA1:1 0007% B ITHRPHRIC 1 £ 41
/NERIgG, F37 °CCRESNIFH 1 h, YERE3IK, BEIKS min;
B IIDBAE th, #AEid 45 3L

1.2.8 CK-MBEZ#nl XA etz kbt
PRSI BT A fo A AR B P e 1) SR P ALV
Tff 5 o AR PO AR AR I oA 1 B £ AR IR EE, BAR Ty
RN ARG R R LR 7 R RN 12 6.
3. 1.5, 0.75. 0.375. 0.186 pg/mL ) £ 51 40

BEARHR , 4 °CREB, I 1.0 pg/mL CK-MBHi 5%
7, CAPBSAE N X, 37 °CiF 45 min. I
P B B3 7 91:3000 1:600. 1:1 200, 1:2 400
1:4 800, 1:9 600Kt M Pifk, 37 °CH¥ & 30 min,
TMBE £, 2 mol/L H,SO,2% 1k J 3, FH il A A3 52
Diysoffi o FARPUA AR M 5044 (1 e A AR MR B2 N Diaso
B S 4T 1 xR AL

A HE TAE A . ARSI % EUPBS
A Tris-HCIFE 5 5 8 22 ¢, 31 5 5% 12.0.02 mol/L
H110.05 mol/L 2456 B (22), PBSYAVRAE B 15 R, %
PRI A B T 0 B M pHAEL A RE b 28 R

S FERAR U AE I (R 2 o DA EER 3R L
A R B RN B0 5% A B B B AR AR, TE S EE B P 264 R
BEATE ], I B TAERE M BgAR LIk, 37 °CHif
b B A/ F B 18] 43 5310 % 930 miny 60 min. 90 min
F1120 min, PBSI A B 14X #E, TMBZ 4, 2 mol/L
H,SO & b [ o 383 PR A 20 1R Dso{ B FHIR O P A
FH AR/ B PR (P/NYE, DARA R S CEBEEAR P A 1 FH B
[A] o

v i 2 1) A SRR i T LAk R 45 2R, i e AR
SIS G SR A B AR E P R . X CK-MBFR#E
fn HEAT i B AR RE, AR ST 1 X B O ELISA T 5
X AN ) R I CK-MBAR #E & I 58 e Daso kb 111, LA
USRI DysofE -5 FI T BRI EGARL /N T2, 1B X 92 (1) B
IRCK-MB & g S5 AR A PR . CK-MBAR #E & (1) #
FEWFE AT 024 ng/mL 265 UM B 221 ng/mL,
AR E B3N FAT L. PLCK-MBAR T 5 34 2 1 4R
X HLog(x) A AR, LAIIAE 2 9R BE RL DasofE A

=2 HmEREAIRSE
Table 2 Sample dilution buffer grouping

Pl T b R RV [
Group Sample diluent PH Ionic strength
1 PBS 6.0 0.02 mol/L
2 PBS 6.0 0.05 mol/L
3 PBS 6.5 0.02 mol/L
4 PBS 6.5 0.05 mol/L
5 PBS 7.0 0.02 mol/L
6 PBS 7.0 0.05 mol/L
7 PBS 7.4 0.02 mol/L
8 PBS 7.4 0.05 mol/L
9 Tris-HCI 8.0 0.02 mol/L
10 Tris-HCI 8.0 0.05 mol/L
11 Deionized water 7.0 0
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AARR, 22 o ARAE ) i i 2R 1A, R R LR R
U 00 R R AT 2R P RT3, 22 o) s v o 2 PR, o A
PR .

TR P S50 K A RV 1 CK-MBHL R (4
16+ 64 ng/mL)5 I3 ¥ ACK-MB(1.85 ng/mL)i#t 1T
LU RE o PR A S A0 e ) S U R i D AR A
SXoF VAR DU AR RN B SR FE 2 T 1) 22 5, T S L Jon [
SR SRS ARt 22, T A N

o, RN x 2 — I R A SR

it = T R

o B SIS R % S AR 57 2 B(coefficient of
variation, CV)Z& 7R

BRNRE 2 B e E IR . i 34
FEAR, $M8 Ca JL I TRDELISA TV, RN FE
A AE [R)— BB bR AR _E ST E B ARG 209K, AR R

BRIEDRE 26 B o E IR By m i S 34
FEAR, #5085 I T D ELISATT V2, RN FE
A3 AL 3R AR AR L ST B A 209K, AR R

oy BT R E S8 U/ A i i (RIO ng/mLI)
CK-MBE ), B T2 2 S RN 77 v S0 520
R, T A AN bR A 22, 8 I E N B2 £ b
1 fi 22 15 21 1A AR AR v #h 28 5 3R H CK-MB)
FEABAE A7) ) e ARl =, BRI 20 R B .

INTHRE M B B R IE ) CK-MM. CK-BB
S HNNE N L H (0 ng/mL CK-MB)#EAT A5,
THEAE X B 28 =SB/ BRI % 100% -

0 a0 S b 7 Y 1 Y R L= N [ERA
. BRI F R ML & A4 AN B /N i i

x100%

(0 ng/mL CK-MB)ZEA TSI, 15358 S 87 R =51 E
/B X 100%.
TIERE IR L5 . R FE F37 °CHAF T IRA7,
SIRIESES R 10K 1SR EUH SRA 3N FE [ FE
AR, A AE R, AT AR M REVPAS 5200

Ji kAR H: BT 5 G ST R O ELISA
58 T A MR 5 R 2877 S (D BR e 70 2 | AR 77 1
BRI O ELISAZE B A il X 7))~ 47 K 40477 1L
TEFEARFEARRIE T AL ERR %5 R 124
Beda ), A 28 SR i A 5 R A AT LA

2 FERS5HH
2.1 RE/DMRMBZNENLER

HHZR3F LA H, 3Ik A d% J5 45 22 B I AL
Wi, R4S /N BROSEAT 40 M ik 5 52560
2.2 ZATTEBARRAVESL

JE I (A ZELISA A i SRELISA J5 v HE 47 BH 1 £L
(718, 1B D.so B i HARAS U 0 4 28 S 4 i 225t
203 IRM R L AT e B, I B RN FL N
()2 B 350 22 B AN ZH B bR 0 R ). B 4T A e
W L P B 2 5 I 0 B 100% 1, K5 2% 40 I bk 32473
KEEFR, W71 B 449 B3R A A S A M ik, 23l
i 4 N2H3 . 2HOMI2F6. XX 3k 44 A2 98 4l g 4T
URAE, LA T G ek .
2.3 EIMBEIKAIEAE KA

L IRELIS A J7 V0 4 A J 4 i 35 7% H3 &
JEAKEAT AN IE, 45 RN R4. MHEBARMNZ
Mgt i K, WER I I B 1, 40 66 BE vh il e
aiAb 5 ) B T8 FE TR 2HS . 2F6. 2HOMIMRJE 70 i

=3 PRMBYMN
Table 3 Mouse serum titers

AN E imR=
I\J/I;i:f zxmber 2 3 . 6 !
Serum titer 1:12 800 1:6 400 1:12 800 1:51 200 1:25 600 1:25 600 1:12 800
R4 RATEAEAIES LB RIEKN
Table 4 Supernatant and ascites titer of hybridoma cell culture
LTI ML 77 L35 AW
Monoclonal antibodies Cell culture supernatant Ascites in mice
2H3 1:800 1:51 200
2H9 1:1 600 1:102 000
2F6 1:1 600 1:102 000
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5 mg/mL. 6 mg/mL. 6 mg/mL. & [ H ¥k B (&)
A WS 25T, 20 N 1gG IV B B AR A
24 BITANERE

2V 7 12 15 380 1Y) 3 4K A 5 8 44 i 1) % 1 K 4
BEAT LAY 255, I 5E S5 R an 2B, il sE 5 R AT
W, AZ3RRPUAR T B E) A TgG3 T . BT IE R a4 PR
Prafif i il AS AR gGA MR ) FRE
PE, JEH & A H T A RE K B 41 i B 7% B )
BB BEPUAA, DRI AR SIS0 B R Al A e B B A
SRANZEHTIE

58 kDa

24 kDa

3 2

2.5 BHEMEHNE

K F A RELISA T V0 5, 2 il SAY ith £k, 45 3
L3, K(2H3)=1x10" L/mol, K(2H9)=1.5x10 L/mol,
K(2F6)=1.28x10" L/mol, 3 BH3#k 5 3 B HT A4 ¥ 55 7
I
2.6 ZHREFSEM KL

WA AN IR 75, FERRSARCH A 3RELISATT %
R, HHUARB 5 BAIPUR RN Z A K, KW
Z 22980 40 i B AR 8 43 W BLCK-MB B o B A4 1)

ok
He o

170 kDa
130 kDa
100 kDa

70 kDa
55 kDa
40 kDa

35 kDa
25 kDa

15 kDa

10 kDa

1 M

M: 2 EAR T EbaiE; 10 ik 5 BB 412F6; 2: 4k 5 i BAHT2H9; 3: 4lifkJ5 KA Fi2H3 .

M: protein low molecular weight standard; 1: purified monoclonal antibody 2F6; 2:

purified monoclonal antibody 2H9; 3: purified monoclonal antibody 2H3.

Bl “ift/s % A RISDS-PAGEE]
Fig.1 SDS-PAGE of purified monoclonal antibodies

20+ 1gGl

1 1gG2a
1.8 [ ] 1gG2b
1.6 - 1gG3

- B
]
1.2 1

Q 1 0-_

0.8
0.6
0.4
0.2 1

2F6

Missslnnlinsnlinlunnl el

2H3 9

Antibody type

E2 $iAIERNE
Fig.2 The detection of the subclass of McAbs
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2.7 BRpEmASFRERN

()Z [A] BZELISA I fifi SRELISA J7 £ A W, 2H3
H 5 CK-MB . CK-BBH#i SRELISAT7 % Jx i; 2H9 A
5 CK-MB F CK-BBfili$8 ELISA J7 2 N ; 2F6 H 5
CKMB M CK-MM1#3RELISA J7 i SN o 428 0 BT 5,
AT 5 1% F CK-MB 5 5 [ HT AR 2F 6 2 2H 933t 47 BiL X,
iU BRI AT

(2)HH 47T H1, CK-MBHL 5 M S NGIE B2 A )
T EIINA3 kDaZi 47 - Western blot4h 52 4 KI5,
H148 (R 3 MK SR BT I 1643 kDaZe 45 4 B 1 46 S 1 (1
oy, 5 UL B8, UL 3R R K Pk
EF X2 CK-MBH H
2.8 CK-MB#M 7 ERIEL

2.8.1 IR RAE CAOREABEAT IR RAE A
REMFE HRSHTLARH, SisRptiALI3.0 pgmL
L, LR LL1:2 400F6 B A A TAEIRE .
282 HEWBZAFRGESE  EEAFPHE
() ..
2.5 pg/mL
5 pg/mL
10 pg/mL i
20 pg/mL
1 T T T T
-3 -2 -1 0 1 2 3

Log (mADb 2F6 concentration)

©
2.5 pg/mL
5 pg/mL

10 pg/mL
20 pg/mL

J AN TR) B 1 5 B PR oot W R 2 L, LA 2 R A
A B E SR R M. A5 IR (Kl 6) T
B, %4 0.02 mol/L. Tris-HCl. pHS.0 NFF 522 ok
I P/NAE e K. X 7 Z AT K56, Levene4t
&N 1.199, P=0.301(P>0.05), KI5 255, AR
BRI . TV R ) S AR A EL B B 2 3 72 S 1k
[F=13.532, P=0.000(P<0.05)]. £ 5% 20T,
0.02 mol/L. pH8.0 Tris-HCIZ vs 0.02 mol/L. pH6.0
PBS 4, P=0.000(P<0.05); 0.02 mol/L. pHS8.0 Tris-HCI
ZHvs 0.05 mol/L. pH6.0 PBSZH, P=0.000(P<0.05); 0.02
mol/L. pH8.0 Tris-HCI1ZH vs 0.02 mol/L. pH6.5 PBS
2H, P=0.000(P<0.05); 0.02 mol/L. pHS8.0 Tris-HCIZ
vs 0.05 mol/L. pH6.5 PBS 4, P=0.000(P<0.05); 0.02
mol/L. pH8.0 Tris-HC1ZH vs 0.02 mol/L. pH7.0 PBS
2l , P=0.000(P<0.05); 0.02 mol/L. pHS8.0 Tris-HCI 2.
vs 0.05 mol/L. pH7.0 PBS 4, P=0.000(P<0.05); 0.02
mol/L. pHS8.0 Tris-HC1Zvs 0.02 mol/L. pH7.4 PBSZH,

(B)

4
2.5 ng/mL
5 pg/mL
10 pg/mL
20 png/mL
1 T T T T
-3 -2 -1 0 1 2 3

Log (mAb 2H3 concentration)

0

Log (mAb 2H9 concentration)

A: B BEGUR2F6SEAN T, B: B BT R2H3R A ), Cr B s BB AR2HOZR AN T o
A: affinity of monoclonal antibody 2F6; B: affinity of monoclonal antibody 2H3; C: affinity of monoclonal antibody 2H9.

E3 SBriEhiiarmiagnzE

Fig.3 Determination of affinity of monoclonal antibodies
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170 kDa
130 kDa

100 kDa
70 kDa

55kDa
40 kDa

35kDa
25 kDa

15 kDa

10 kDa

M 1
M: HE AR T E A7 1: CK-MBHUJR .
M: protein low molecular weight standard; 1: CK-MB antigen.
[El4 CK-MBHISDS-PAGE[]
Fig.4 SDS-PAGE of CK-MB

55kDa
40 kDa

T MM 2 3 M

M: RS AR 1: TCK-MBHH2F6; 2: HICK-MBH4712H9; 3: HiCK-MBHH2H3.
M: protein low molecular weight standard; 1: anti-CK-MB monoclonal antibody 2F6; 2: anti-CK-MB monoclonal antibody 2H9; 3: anti-CK-MB
monoclonal antibody 2H3.

Es5 #ifb B mEHiAEIWestern blot53 4

Fig.5 Western blot analysis of purified monoclonal antibodies

F5 WRMARESEREMEIMARERERENRE
Table 5 Determination of the optimal coating concentration of the capture antibody and the optimal dilution concentration of
the enzyme-labeled antibody

HRPFRiC EGI2HOFR R (1:X)
HRP labeled monoclonal antibody 2H9 dilution (1:X)

Fp2Fe AR /ugmL !
MAD 2F6 coating concentration /pg-mL™"

300 600 1200 2400 4800 9 600

12 2.465 2.152 1.786 1.362 0.792 0.424
6 2.246 1.986 1.525 1.274 0.684 0.406
3 2.024 1.874 1.495 1.012 0.589 0.378
1.5 1.878 1.684 1.342 0.948 0.550 0.340
0.75 1.556 1.348 1.125 0.886 0.487 0.335
0.375 1.312 1.165 0.943 0.774 0.405 0.232

0.186 1.105 0.923 0.757 0.548 0.367 0.220




AT JUURRI 7] T EMB(CK-MB) 5 5 B Bt A il 26 B ker 7 vE I £ 57

1035

P=0.000(P<0.05); 0.02 mol/L. pH8.0 Tris-HCIZ
vs 0.05 mol/L. pH7.4 PBS %41, P=0.000(P<0.05);
0.02 mol/L. pHS8.0 Tris-HCIZ4vs 0.05 mol/L. pHS.0

0.02 mol/L. pH8.0 Tris-HCIZ 5 H A 20 51 5 5 2 2
VEZE S, 285 BB Guit 58 30, 58 N SRue (RE S
B

2.83 BpArsuARAE A B R egikaE TR, P
1 B 5 Tl s B0 A A1 P I TR] P S8 T 328 3 18 T, =44

Tris-HC1 41, P=0.000(P<0.05); 0.02 mol/L. pHS.0
Tris-HCIZHvs 25 B T 7K 41, P=0.000(P<0.05); [ i,

20 = - 15
== P value
— N value
=== P/N value
15 =
- 1.0
[
=
£ 104 &
z Q
&
L 0.5
5—
il [ il 1 1 [
0=  — T T  — -0

1 2 3 4 5 6 7 8 9 10 11
Sample diluent grouping

1: pH6.0. 0.02 mol/L, PBSFE i A L2 1A 2: pH6.0+ 0.05 mol/L, PBSFE M RELE MW 3: pH6.5+ 0.02 mol/L, PBSFE i FikE 221K 4: pH6.5. 0.05 mol/L,
PBSEE SR B2 5: pH7.0v 0.02 mol/L, PBSEE S #iFE 1 FK; 6: pH7.0+ 0.05 mol/L, PBSKE i i B 21 7: pH7.4+ 0.02 mol/L, PBSEE i i
P20 8: pH7.4. 0.05 mol/L, PBSEE SR BEZZ 01, 9: pHB.0+ 0.02 mol/L, Tris-HCIFE SRR Z2 p1; 10: pHS.0+ 0.05 mol/L, Tris-HCIFE 5 #
BEDRIIG 11: BB F K. BRI R BT 10701 H s 2= o

1: pH6.0, 0.02 mol/L, PBS sample dilution buffer; 2: pH6.0, 0.05 mol/L, PBS sample dilution buffer; 3: pH6.5, 0.02 mol/L, PBS sample dilution buffer;
4: pH6.5, 0.05 mol/L, PBS sample dilution buffer; 5: pH7.0, 0.02 mol/L, PBS sample dilution buffer; 6: pH7.0, 0.05 mol/L, PBS sample dilution buf-
fer liquid; 7: pH7.4, 0.02 mol/L, PBS sample dilution buffer; 8: pH7.4, 0.05 mol/L, PBS sample dilution buffer; 9: pHS8.0, 0.02 mol/L, Tris-HCI sample
dilution Buffer; 10: pH8.0, 0.05 mol/L, Tris-HCI sample dilution buffer; 11: Deionized water; Error bars indicate the standard deviation obtained by
repeating 10 experiments.

El6 #HmWHBRERITHE

Fig.6 Determination of sample dilution buffer

20 = - 2.0
—o— Pvalue
—m— Nvalue
15 = —&— P/N value = 1.5
Q
=
5 -
S 10 = 1.0 =
Q
Z
[=}}
5= = 0.5
[ - — —i
0 T T T T 0
0 30 60 90 120 150

Enzyme-labeled antibody acting time /min
R 2R AR T ST 10153015 A bR i 22
Error bars indicate the standard deviation obtained by repeating 10 experiments.
El7 Eetrinid s E(ERITEAHE

Fig.7 Determination of the optimal action time of enzyme-labeled antibodies
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FHINF B 2560 minfhf, PR 2 i KAH, J5 X I TE]
) E KT UR I . B bR B AR AE FH B (] 2960 min
i, P/ANAE i Ko X7 Z 3E 4T 55 K2 38, Levene4t
i+ 50.861, P=0.470(P>0.05), Itk 75 % 5%, IR A
IEE DA A SRS ER R R E E T
[F=60.029, P=0.000(P<0.05)]. £ H.[K & J7 2 7 ¥,
60 minZHvs 30 minZH, P=0.000(P<0.05); 60 minZlvs
90 minZl, P=0.000(P<0.05); 60 minZlvs 120 min4l,
P=0.000(P<0.05), X160 minZl 5 HAth 41 5 &6 5 &
EMER, HERABESIM%E L. SUEREBER T
P s A F B[R] 2960 min.

284 ARfwm&eEs  REESFIEOW A, 7E
CK-MBHUJE K N 1~128 ng/mLI H A K 4 1) 2k 1

1.5=

1.0

D450

0.5

KA, GLFE T8N A, DR o by [ A% 5 vk
(RS DU R o ] X 8 AR i i 482 12k 1] A1 75 21 o
28 B9, 27 FE Ay=0.420 5x+0.140 1,/ 2%
Nr>0.99,

285 CEMEEE N T BIIEAR A
E AT CK-MBHERA JZ, HEAT RIsE s . RIZE O
SRR FEE T IT0L375 A A R IO EL 9 B I CK-MBHLR,
T A A E A I R . 4 R L R6, CK-MBIT)
[ET ISR SN95.45%~102.80%, [ YAL & AH 5t bk v 25 411K
T10%. S5 R UL, AR50 7 M CK-MB & H A
Jr R B R, IF HE A T B

28.6 AFEFEK  BRTEM, MEEIEIMKRE
(1.85 ng/mL. 16.98 ng/mLA152.11 ng/mL)¥] £ 4 (1)

0 T
0 1

I I
2 3 4

Log (CK-MB antigen concentration)
B8 CK-MBHURAKE RIS 5 DasotH R (B X Z 2 5]

Fig.8 Relationship between the logarithm of CK-MB antigen concentration and the corresponding value of D.s)

1.5 =

Y=0.420 5x+0.140 1
=0.995 0

D450

I
0 0.5

I I 1
1.5 2.0 2.5

Log (CK-MB antigen concentration)
El9 Wik OELISARNCK-MBARE R RAR I ZE
Fig.9 Standard curve of CK-MB standard solution detected by double antibody sandwich ELISA
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Table 6 Accuracy experiments

:frj—;le CK-MB (1.85 ng/mL), n=5
Add concentration /ng'-mL "' 64.00 16.00 4.00
Result /ng'mL"' 65.09 17.61 5.96
Recovery rate /% 99.08 95.45 102.80

Standard deviation /% 2.05 6.95 3.03

%7 TEIRECK-MBH AR E LN
Table 7 Precision experiments of CK-MB samples with different concentrations
CK-MB#:A/ng'mL™ b RS 55 B mg-mL, Xks, n=20 FHt RS 2 5 (ks n=20)
CK-MB sample /ng'-mL"' In-batch precision /ng'mL™", Xts, n=20 CV /% Batch precision (¥+s, n=20) CV /%
1.85 2.10+£0.19 9.04 2.29+0.29 12.70
16.98 19.80+1.43 7.20 19.62+1.25 6.37
52.11 58.6442.98 5.08 55.1742.15 3.90
=8 IWFIB RS
Table 8 Specific analysis of reagents

T W /mgmL™! G /mg-mL", n=10 YR LE /Y%
Interferer Concentration /ng'mL ™" Measured value /ng'mL™", n=10 Cross reaction rate /%
CK-MM 800 2.20+0.129 0.28

CK-BB 400 1.62+0.111 0.40

9 CK-MBTHLIE4R
Table 9 CK-MB interference results

RE R W SEE/mg-mL™, n=10 X%

Interferer Concentration Measured value /ng'mL™", n=10 Cross reaction rate /%
Triglyceride 500 mg/dL 1.27+0.064 <0.001

Bilirubin 30 mg/dL 1.16+0.108 <0.001

Rheumatoid factor 500 [U/mL 1.19+0.053 /

Hemoglobin 300 mg/dL 1.39+0.080 <0.001

PR 55 IRICV 95.08%~9.04% (/N T-10%), Tk
E HICVIN3.9%~12.7%(/N FT15%), B AT 55 4]
35 ST T JE OO ELISA FIRE % KLU

2.8.7 ST RBEFEE  BUNMEIIEEPO ng/mLIT)
CK-MBER), B T2 2 S RN 7 v S 0 5520
IR, GBI AN 2 A5 bR v e 22 15 20 FE AR AR 1
it 2 ook HCK-MB IR FE AR, 3145 A0 & 14 23 it
REEH0.68 ng/mL.

2.8.8 AR H400 ng/mL CK-BB. 800 ng/mL
CK-MMZ3 7 I BN 1117 7 (0 ng/mL CK-MB)ist
TR, AT EE L1000 SRER, LX
JRNEFIEINTF0.5%(FK8) . R, AR SAe F e R
if.

2.8.9 AuFHHTE 500 mg/dLIH I =5

30 mg/dLI IH L . 500 TU/mL I 2 X8 B 1 &
300 mg/dLiP ML£LEE H 4 IS/ ILE H1(0 ng/mL
CK-MB)# TR, AT E L LI 10K 255R
IR (R 9 X WL 257N T-0.001%, 1y B2 8 AR
DA (RS 5 SR B v i 1 ng/mL IR FE AR, X T
R A B M. Rk, AR &Pt
2.8.10 A& AR EHER10ATAL 3R FIREA
SIAHER SR H10R I Bl &R i 2 R 5550
%E@ﬁ%i&ﬁtm, Z oo, PR T0.05, KB
SRTRFEEZER, MESITHEE . BISKIK
IMSE R EHOR N L, Bokb 36, P<0.05, Knsi RE
BEMWER, GaihE . Bk, W5 &E37 °C
TREARIEIOR
28.11 MFEIHEZFLMNXANEER £~ B0
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F10 REMRE
Table 10 Stability test

SEE /mg-mL!
A . 1
bt dh /g ml Measured value /ng'-mL"'
Standard /ng'-mL""'
Day 0 Day 5 Day 10 Day 15
3.48 3.81£0.27 3.73+0.26 3.62+0.27 2.38+0.29
16.98 19.50+1.20 18.80+0.98 18.44+0.99 10.72+1.11
52.11 58.70£1.72 57.90+1.68 57.07£1.65 44.44£2.52
80 =
r"=0.980 3
P<0.000 1

g

=

=

o

=

s

=

wn

1
100
—20 = Reagents for this study
El10 SRS
Fig.10 Comparison with similar reagents

soix NP E LIRS D ELISA E F A il 1gG3, Hrh Byt QH3)E XIBE . HHT(QHI)E X B

TR (A 28 7 it (EQDCBR T Vb 2w A 7= ) UL A e
O ELISAZE 5 A il i 7))~ 47k 404y 1375 #F A= (FF
AR T AL RLR 22258 R B T 12 B N), &
W 4 528 2814 A1 V9 43 M7 (GraphPad Prism4t i1 443t
17530, B0 7 P 3 2 [A] B A W 45 R A ¥ 3 22
S, H =38 BA IR B AH G

3 g

CK-MBJ2 5 LR B A F 35 28 AL 1y — Foft b 44,
A, tHor 53943 kDaffi MV 3 AIB Y 3 2H A 1) —
BAK, FEAGET O M FEUF. 240004
J 55 0L 1 0 UL 52 2454 B, G RT K = R i
ALY, CK-MBH A A2 W AMIR Ik F5 45 2 —,
X HEREAE R AT [A] . TAR S AL, FEIEY R KA
T WLEEFHRA — 2 M

E 5 0 B (1 1) 2% 1, PUAR (0 R S MR A T T
JERAL ) Z R R R S EEFE N 2 —. K
3CLAAI B ICK-MBHL A A f 9% Ji7 G %8 /8 B, i
BISRAFEE X 2 P R R AL 1) B e B P AR . de 43R
257 3¥RHAT(2H3. 2H9. 2F6), HF A e N

EAEL BHIRFO)EXMME H, A 43 851231074,
1.02x107°F11.02x107°, 3% F1 JK(2H3)=1x107 L/mol+
K(2H9)=1.5x107 L/mol. K(2F6)=1.28x107 L/mol.
CEGHTE, AN S0k FCK-MB A T [ 47114 2F 6 2 2H9
HEAT BT S SR 7, B 5 CK-MB OB 4 5 14
SRR S 8 75 A IR Th e REME 2Lk . ELISA
T —FPLE S B AR I RRAS G A IR (), AT DA
T AAS DU 5 A8 DA £ 208 A AR AR I 7 72
ELISAJ5 v BT DL SRAS U 404421, i m] DL kA il
3 5o T XU A S O ELISAK W 75 3%t T S T
Pl A R R AL P, B3 g T 7 AT
s S A R B

4 5

ARSI HE ST T XU e L ELISAKS Il i 71
£, HEATCK-MBII 4 5 VA, % B 70 LA e
UF BRI . R RO B R, 5 2 A b, 4
RER CHLREMER, B BRI %
Ve, BRI, AR St AR P () B BRI VR T . T
BB, FRER 2 2 F1 21 R SR R R, R
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AR T CK-MBXUTT S LAl 157, X CK-MBHL 4
JERHMEAE ORI 55K . AR, & FE CK-MBAG I X 771
T BARFERE O R}, A A B B AR T, DI,
A SCAE TR I ICK-MB A 5 BE B A B K g e 1 A
TIRREITES T
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