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Abstract: Objective To develop an automated, economical, quantitative, easy to operate and easily obtained sample
detection of human epidermal growth factor receptor-2 (HER2). Methods Chemiluminescence immunoassay was used in
vitro to quantitatively detect the content of HER2 protein in serum. One HER2 monoclonal antibody ( primary antibody) was
coupled to the carboxyl magnetic beads, and another HER2 monoclonal antibody ( secondary antibody) was labeled to
acridinium ester, to assemble a double antibody sandwich method detection reagent. Results The detection range of HER2
protein in this research was from 0 to 500 ng/ml, and precision was CV lower than 5% . The limited of detection and
quantification were 0.075 and 0. 093 ng/ ml, respectively. Linearity range is from 2. 135 to 780. 427 ng/ ml. The anti-
interference test of HAMA positive serum test showed no interference to this kit. The accelerated stability experiment
showed that the reagents could be stably stored for 1 years. Conclusions Compared with Her2 protein chemiluminescence
reagents sold on the market,the detection in this study has an excellent expression in various analytical performance,which
establish a HER2 protein chemiluminescence detection prototype successfully.
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L1 A4 B4 HER2 HUJER TR A SE[E Ab-
cam 3] o G NTCB BB IR TRYINTEME P 22 2>
HIGSE T HER2 HTiRx 4 —xb. Rt R AL fig
B REER H HAS ISR 6], AOthmict: Tk
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(Sigma ) Z& i s K A0 B - &A1 1% 4+ 1T H
HH (Sigma) 9 50 mmol/L #Y Tris Z2 M.
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ANFREANIFEAARTR(S0 wl 5 30 wl) 545 6] 0 0E Fi b
IR (50 ng/ml 5 100 ng/ml) X 45 i fth 2k ) 1
FRIEEN o 2 BR A S v 0 LA R AS ] e JBE i S A AR o

b & R LU AR, TS 240 B 100 ng/ml 1Y 1E
PRV +50 wl FEAIAE S > 50 ng/ml WY BERRA T +
30 wl BEAS AL > 100 ng/ml Py BEREA R +30 wl k£
AR . BAR 100 ng/ml WY BERSAR +50 wl FEA
JEE Y2 5 7T LAAS B 85 1915 5 {8, {2 50 ng/ml
WY BERRI UL + 30l AEAS A 2 [ AT LIS 3 R 98 4f
(45 3, 25 8 B AR DL KA I 2 o 45 O T R &R
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MR, SR 2 FI5R 1 s,
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100 ng/ml MYBE 100 ng/ml MY BE 50 ng/ml MY IE

e ~ K R33 | FigsE +30 pul ERIATR +30 pl
< 7H AR B S0 I 2 6 LA R ] & 251 PR +50 pl - iy pl Mg n
IRAG TAIXTERAR (R SR BG 25 R . 3R 6 B AR R AR & BEAHIRER  REAHIRER  REACHIRER:
Ejﬁiﬁii{%ﬁ@ﬂﬁikﬁ%uﬁgﬁﬁf%ﬁ/i HER2 *ﬁ STDO1/ STDO8 3983.7 1734.8 2759.0
DR & o HrPERE I LA o 38 LU R I, AR 9% STD02/ STDOS 2116.0 807.8 1262.0
o v p N N > STDO03/ STDO8 628.0 245.1 357.3
S HER2 J5t AU & 5 i 8 i) & Wi, (8 A5 DU
. o I Jmﬁ%/’; &2 STDO4/ STDO8 135.5 51.0 74.9
T8 FE, B = A A R AU, HELA B R e M, T STD05/ STDOS 69.2 26.9 38.9
PMER—MEA I G HER2 A7) &, At STD06/ STDO8 15.6 6.1 8.9
. STDO7/ STDO8 7.8 4.1 4.9
— R Im PRPEREEAL
F2 3ANREIRERBEEFERGNEE
. T e e H 1 ‘ H i " By
BA Ho (ng/ml) P SD V(%) H M SD V(%) F [d] SD V(%) 20SD (%)
1 50 12.94 0.42 3.2 0.19 1.4 0.32 2.4 0.56 4.3
Ly 50 57.39 1.95 3.4 1.31 2.3 1.33 2.3 2.70 4.7
=3 50 322.43 8.98 2.8 7. 64 2.4 9.05 2.8 14. 87 4.6
R3 REHZERITEERSTREELER 1o
‘ WEE o Py
. CV (% CV(% ey s
R G i 0 g Y g
STDO1 500 468209. 2 2.9 500. 111 3.5 100.0 E 18
STD02 200 214155.7 3.4 199. 926 3.8 100.0 z
STDO3 50 60641.2 4.2 50.313 4.5 100. 6
STD04 10 12715. 4 3.9 9. 609 4.1 96. 1 500000
STDOS 5 6604. 4 2.1 4. 836 2.1 96.7
STD06 1 1502.3 5.6 1. 049 5.7 104.9 Y
STDO7 0.5 825.9 6.8 0.577 6.7 115.5 :7{;&’;
STD08 0 185.8  29.3 0.15 23.3 Inf 0 < amas — T
LoD B 276. 1 B 0.075 B B 0.1 1 10 100 1000
- - Concentration (ng/ml)
554 }'}T HAMA JI[L%:F?}I:SE%ZE% 4-PFity=(A-D}(1+x/CyB)+D: A B ¢ D R*2
© Plot#1 (STD (100 ng/mL Conj. 50 uL Samp): Conc.... 326 1 693 3.36e+06 0.993
N - W R O Plot#2 (STD (50 ng/mL Conj. 30 uL Samp): Conc. ... 325 0977 2.07e+03 2.89e+06 0.996
AR FE CV V¥ (ng/ ml) CV £ Plot#3 (STD (100 ng/mL Conj. 30ul Samp): Conc. ... 480 0966 176e+03 3.86e+06 0.991
HAMA 1:20 f5RGRaINs 4036 9.7 2.976 10. 4 Weighting: Custom formulas
TE & B 1 v 2966 3.2 2.135 3.5

RS 4CH3T CHET dIRFIREHENINREESER

A Bk 4 CHEBEGN 37 CiltE T dE Mk
(ng/ml) (ng/ml) A (ng/ml) (37C/ 4C,%)
STDO1 500 501.377 512.010 102.1
STD02 200 197. 452 194. 805 98.7
STDO3 50 53.163 49. 632 93.4
STD04 10 9. 866 10. 112 102.5
STDOS 5 4.773 5.196 108.9
STDO6 1 0. 980 1. 008 102.9
STDO7 0.5 0.553 0.478 86.4
STD08 0 0.192 0.077 40.1
1.5e6 Fﬁ
LR
3 /
= F {
L8
=y
- -
e
0.1 1 10 100 1000
Concentration (ng/ml)
4PFity=(A-DN(1+(x/C)'B)+D: A B c D R%2
© Plot#1 (STD (Vendor-1): Conc. vs Values) 325 0.965 1.04e+03 8.88e+05 0.989
O Plot#2 (STD (Vendor-2): Conc. vs Values) 329 0.989 780 362e+06 0993

‘Weighting: Custom formulas

B 1 Bk i 2 5

B2 RSt T TR

25.0

y=0.054x05%
20.0 . R?=0.930

15.0

cvV (%)

10.0

5.0

0.0

0 0.2 0.4 0.6 0.8 4 1.2
W (ng/ml)

B3 e R

900
800 y=0.992x+9.126 ¢
700 Rz:0.9?.7_,.-“'
600 -
500
400 o
300 e
200 0.
100

0 &

SEPME (ng/ml)

400 600 800 1000
#iBE (ng/ml)

4 WBEAAEIEAL SR



422 [ I R BFSTE 2018 4E 3 H45 31 %5 3 ] Chinese Journal of Clinical Research,March 2018, Vol. 31, No. 3

400000~ ~~F-FFF+ ==k S R o e i
2}
IS
300020 : - i
z /
T ‘.n’
g /
g 4
Z 200020 T
100020 : /-
T P _m_“?//,,x

01 1 10 100 1010
Concentraion (ng/ml)

4PFity=(A-DN(1+(xC)B)+D: A B e 1] RrR2
© Plot#1 (STD 4C: Conc. vs Values) 195 0968 3.12e+03 279e+06 10.969
O Plot#2 (STD 37C: Conc. vs Values) 318 0998 1.35e+03 13e+06 0.993

V/eightirg: Custom formulas

B S 4°CH37 CHUE T d AN AR e Zox) T
&6 RERKS5EE HER2 BN K EREX bE
JRH R

R&D systems

ot HER2 EHWE  HER2/neu HH A2 ExbB/Her2
‘ wA A g s & SE R £
(eesoeis)  (RFRk) (ELISA)
B s [ 22 min 8.25 min 4.5h
FEA A PN SR ik AP L3
1%, JR&
FEA A 30 pl 20 pl 50 wl
Fika P2 R MR ARG - Wik G - ik
Jerik ik ik
Virlc/ HER2 45t HER2 #iJt HER2 #Jt
ikl 0 ~500 ng/ml 0 ~350 ng/ml 0 ~5000 pg/ml
K& G 4 280G N E R 4 P
S R 0.075 ng/ml 0.5 ng/ml 4.86 pg/ml
e R Bk 0.093 ng/ml K K
fi AT HA A 0~15.2 ng/ml 2.33~14.8 pg/ml
K <5% <10% <10%
i ks 2.135 ~780. 427 ng/ml NA NA
T HAMA HAMA  EibBI,EbB3,EthB4 FAK,
GRB2,L1CAM,S082
FEAE 75 TURG B AHiRE N 10 fHiRE
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figo T LR FLNR I I RAEAS i 1 — 20 50 iE LIl IR
RhE, UL AL 1L 35 HER2 7K S 46 I, Sy i 20 1 3%
HER2 #3075 7L I8 K HAR AT 1297 o 4 2 P 42 8t
[EZ =8

S 30k

(1] Wz, 530 Ltk FLURE 2R TR N R [T]. ERLrik,
2000,6(3) ;111 —112.

(2] SKkHaBk, FEIL, F 1, 2. HER-2 KAk 2L AR A3 3 Bh G )T 3
REJREELT]. W R~ 2 7 ,2017,22(3) 1264 - 271.

(3] ARE AR, 2258, 55, v [ 2008 45 IR & s HISE T2 19 DL A 3
LA T]. A RATIR 240 ,2012,33 (1) .57 - 61.



FrE G RIFST 2018 453 A4S 31 %5 3 #  Chinese Journal of Clinical Research ,March 2018 ,Vol. 31 ,No.3 423

(4]

[10]

Sardesai SD, Storniolo AM. Lapatinib: an oral dual tyrosine kinase
inhibitor for HER-2-positive breast cancer. [ J ]. Womens Health
(Lond) ,2015,11(3) :281 —294. .

i, A ElL, #h e L. FLAE B E M P AR B AR RN 7%
PR 2 A A I PR LT ] hAeda B B2 24 2%, 2012,35(2) : 190
-192.

W R e, 474, BRI, 5. CT A IR Her2 I uPA X JRAE
FEMIZ W 5T [J]. P E CT R MRI %% 7%, 2015 (12) : 75 -
77,129.

Kandl H,Seymour L, Bezwoda WR. Soluble c-erbB-2 fragment in se-
rum correlates with disease stage and predicts for shortened survival
in patients with early-stage and advanced breast cancer[ J]. Br ]
Cancer,1994,70(4) 739 —-742.

XS, s, FE L, 45 HER2 3 7 1 B R O SR v i) ik 2
it Z R ELGTXT B SRR SKOV3 20 s me [T ]. 5 30 ) 2%
#,2016,32(3) ;187 - 192.

TR IO, . I T COX -2 Her2/neu B3R5 K 5 TG
BISEZR[J]. dbPE 2 ,2015(13) 11929 - 1932.

PIVETAE. Her-2 8 19 16 5 S0 20 41 rh i) 3k R Ll R 2 L[ ]

rhEEAC 2548 ,2016,10(14) :38 —39.

[LL] #alit, 00 SO WR s B, 2. 45 B ie 4 4Uh EGFR K HER-2 1Y

[12]

[13]

FE R R SCLT ] e PR 5 S B 27 2%, 2015,31(6) 1615
-618.

VMR, 252, R0, 45, QR RG] HER2 FRAE A ZLI0E 5 51

U B A ARG BT T (D], o I R PR 4 A 5K, 2012, 15
(5):517-520,563.

BH T, i MR, A5 S A S XU AR G S 2 A 1k
AT FLURE HER-2 A2 Wb i B A A [ T]. pRic s
S FTS5I AR ,2017,24(6) 1610 —613.

[14] Wolff AC, Hammond ME, Schwartz JN, et al. American Society of

[15]

Clinical Oncology/College of American Pathologists guideline rec-
ommendations for human epidermal growth factor receptor 2 testing
in breast cancer [ J].] Clin Oncol,2007,25(1) :118 -45.
W R 2 BRI, oA, 45 S R T RS R AR IS HER2 /K F-
HHALIRRERIA AL T]. IR RiRL1-I7,2011,24(10) -4
-7.

WFE HER:2017 —09 -26 44 TE 5

CH A - G

XA 44 B — R

VR WE AL ST $5 Fr1ES , ELAAHE PP 10 SRR T RO 2 , 7 i et o mh o DO AR 5 2l 8 28 40 8l B 23 114 78 B0 UE I

YRR (1) S HHEBRBT, 8S 5RO T SR 5 (2) B F s B B0e SO SRS sl 2 A2 5 (3) BEXT 25
FRFR )18 MO WA TAZAE T2 R EA T P e A R RO R o IR DAL 3 DR T vl B 4 e . (NS 50t
FEI H B 42 B FRAT B BORE AR BES A, (O BT/ INH AT — B B BB A o X SO i) 4% 2 204518, Bl 23
M L AEFE RS WA SMEIER  BAEARA TR, I A5ERR I 16 2 e S (AR R A . SR8 44 19 SR , 7R 44 T 971
HEAL, I T SORFN R B 1 44, I AT X2 SR F2 20 BTN, AR 18 SCE ST 38 THAE 5 1k 44 L FA7 L BB B 24 % . E-mail 3y
Hko GRS — RS 1AL, B B E o AN TE R EIMELL RS, )T SORS 5 SCHR AT S 1 DR 2L 57 f) B0 M i 44

A F REEH



