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Determination of squamous cell carcinoma antigen based on the magnetic particles chemiluminescence immunoassay
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(1. Department of Clinical Laboratory ,Guangming District People’s Hospital , Shenzhen,Guangdong 518110, China;
2. Department o f Biomedical Engineering ,School o f Medicine , Shenzhen University ,Shenzhen,Guangdong 518060 ,China)
Abstract; Objective To establish a rapid and sensitive chemiluminescence immunoassay for detecting squamous cell carcinoma
antigen (SCCA) in human serum. Methods Fluorescein isothiocyanate (FITC) and N-(aminobutyl)-N-(ethylisoluminol) (ABED
were used to label two different monoclonal antibodies of anti-SCCA. SCCA in serum combined with labeled antibodies and formed
a sandwiched immunoreaction. After adding the substrate solution, the relative light unit of ABEI was measured. Magnetic particles
coated with anti-FITC antibody were used as solid separation carrier. Results The results demonstrated that the method was linear
to 22 ng/mL with a detection limit of 0. 025 ng/mL. The coefficient of variation (CV) was less than 6% and 7% for intra-assay and

inter-assay precision, respectively. Compared with the commercial kit, the proposed method showed a correlation of 0. 990 1. Conclu-

sion chemiluminescence immunoassay based on magnetic particles displays acceptable performance for quantification of SCCA and

is appropriate for use in clinical diagnosis.

Key words: squamous cell carcinoma antigen;

4 DR 290 i 98 PR (SCCA) S — Tl S5 0 7 A 0 28 11 o 4 X 4
it 45X10° ~55 X 10°7, Kato 287 4E 1997 4£ 15 K & Bl
2 — A TR A S B, SCCAfE‘%'E’\JMXﬂEﬁW%L
ﬁfﬂﬂﬂ’ﬂw&mﬁﬁﬁ B (o B N T o T A
e B 2k L B E WOUE WA B SR 40 1 2 Ltﬁ“” H
7 I A P T A6 00 375 e SCCA Y T 19 60 355 It 16K 5 58 W% i 4k
B (ELISA™ k2 & 6 i % 9% 3 (CLETA) ML 2 & 6 % 9% 4%
Brik (CLIA %, SRT . ELISA 3 H R R M, i\ Z 2 R
AR RS Bl 28 45 . CLELA J& — il 8] 2 & 6k 0 77 v o (il
FABEAE Ak % O, 502 iR 5 5 2 2R B 0 sh i k.
CLIA 2 —Fh B e R OGAT I 75 3% . A A & 06 W I G vy e g T N-
CEIET HO-N-CR ki) (ABED B 8247 10 91 R s 14, A 7
BN S, R, EHPFR T —#R A ABEI f1ic S F T
T G BR (MPS) E g 43 88 3R 19 4k 24 k6 05 v TR A iR
ML Hh ) SCCA Mk B L 1030 1) 25 TS B0 AT T O AL I X 4 4
ST RGHEAT T VM AT
1 ##5H%
1.1 B fRIE
#H.

e gk 40 4y 5 B [ I35 AR AS il A7 7E — 20 °C

o FEEIUE T RAE YA RHGTHRIBUE (201303254
YE# , E-mail ; qisuwen@szu. edu. cn,

N-(aminobutyl)-N-(ethylisoluminol) ;

TEF TR« W

chemiluminescence immunoassay

1.2 {57 SCCA Jil . 5 i HlURR %< L R (FITC) \N-
B EL(NHS) \ABET #l 1- 2 56-3-(3- 1 5L 57 5L 79 55) B — W0 Jie
R (EDC) W B 2£ [E Sigma-Aldrich A #] ., F3Hi i FITC 5
ICHUAR B R ER (5. 0 mg/mL) I A B KA Adaltis A 7).
g XN [ 2% 47 19 R P A SCCA B g B HT K 1 | 38 [ Fitz-
gerald A #] . b2 KR GIR Y LA A L # (NaOH) il i & 1k &
(H, O ], 4 ML 35 75 28 1 (BSA) F = B 25 1 B e 10 | b 3 4 B
AR ARAR ., FYL-YS-150L {8 {45 (b 5t 48 2 1A 7)D
1 ZWL-100H #2 PR G4 4 Fg b A 5 & A KR A =D H T il & Al
PG HAE . Maglumi2000 [ 2 43 #4088 TR I ™k 4 Py =
FLRARAR ., R Ch ED A BRA A 248 SCCA i & i Al
AN 12000 A2 K 06 43 A A AT J7 8 HE#

1.3 JrE

13,1 ZEobi Roscemb il 4 VRS2 vl ol 0. 05 mol/L Y
Tris ¥ (0. 05% k& 20>, 0.1 mol/L 1y Tris-£h g (HCD & nfp
Wi (pH 7. 6,5 0. 5% BSA Fl 0. 5% H i) 1 & ABEEFSCCA Fi
FITC-SCCA $u R i) M B 22 vl . Bk R 6 28 v il (pH 9. 3) F1
Tk h 2% i (PBS, pH 7. 4) f] T FITC 1 ABEI #5ict SCCA #Hifk .
BSA/PBS i [0. 003 mol/ L ##2 4 — 4 (Na, HPO,) ,0. 003 mol/ L

Bl BRI BN, NIRRT . & dil



e 1824 ElradbE ¥ 404 2015 48 7 F % 36 %% 13 3  Int ] Lab Med,July 2015, Vol. 36,No. 13

R A — 8 B (KH, PO, ), 0. 150 mol/L NaCl, 10 g/ BSA, pH
7.4 JFRE SCCA JIR - il #5 ACHE o A HE b MR BE 43 3911 2410, 0
2.5.5.0,10.0,15.0 F1 22. 0 ng/mL,ZF iZEE N S.S:.S:
Sy S, Sy BUE S A3 R T AR AE — 70 C

1.3.2  FITC ##ig SCCA i iil 4  FITC #7id SCCA #ifk
1975 15 U9 DFREEE 2. FRI 12 mg FITC, A 100 pL
W W R % AR5 FEIE AR A 1.0 mL 0. 1 mol/L kB2
A (NaHCO;) ZZ v (pH 9. 3) . SCCA HiiA A EN 2,
FH 0.2 mol/L NaHCO; £z vhi 4 “C Y i i % . & A 15 2 1Y
SCCA HifR I FITC IR A . 78 4 “C & FHi+E 24 h, i 300
mL PBS(pH 7. D7 4 CXHR G WIEATENT 3 d. P [a] XF 35 A1 i
AT 4 Rac k. e FITC #3798 9 SCCA HTLR % .3 000 1/
min B0 30 min, & B . MAE R AE 280 nm il 495 nm 4k
WG RE A S TR B Mk B . FITC-SCCA Hifk m A H i 2 )5
gy, —20 Chftfr# M .

1.3.3 ABEIf#it SCCA $i{k#l4% ABEI fiic SCCA $iik
S22 3k 103847 . BEHl 2 mmol/L ABEI#& i 200 pl.2 mg
NHS,2 mg EDC, 4k 5 il A 1 mL PBS (pH 7.4) Wi, 5 M
A 1.5 mg SCCA Hifk B 5,37 CIE 1 h, AWEN 2 d
J5 .1 0.1 mol/L PBS(pH 7. H ¥R 2 5 = i #9387 . 3 000
r/min B0 30 min, I FE . EFTE—20 CE& .

1.3.4 Ay AR ABELfE A% KLY i, R
FHBUAR I 0 1 255 BE SR 43 B BRI SCCA, o 93 43 Hr 28 B n
TS IMA 100 pL R30I B #E SCCA B HE & . 48 )5 43 5
A 30 uL ) ABEFSCCA #i#4 #1l FITC-SCCA #i{k .37 C ik
H 25 min, JEBORSTIE-SR IO E G W I AP A $T FITC
BRI REER 40 pL;37 "CHLE 5 minCHii 4R B (8D  AEREBRAE T T
FE TR B A Wit TE R 3 N B RS A 400 L B . BR
FS U 0 B AR P R R R A AR UE 3 U IR A
100 pL RIGHEY (50 wL NaOH #1 50 L H, O,) K 3 FH % % 56
S (RLUD

1.3.5 Jrikseifm (DLRMEEE AR EET K S, .
S1S; S5\ Sy HI S 19 RLU, 75 31 A5 o il 4k 77 72 M2 6 k5 1 I
Mo (2 R HEZMEARESS S 10 K, K &GV E M H
B HEAR 2 o 5 b R0 Y (E IR 2 A5 Am v Ot 22 g A9 £ AR ARG
2R BT SR AT VR B T B AR . (ORGSR TP 3
FAS [ ok B A B 0 4 R AT 20 IR E T 5, TSk A8 53 &R
BCCV) s xb 3 ANKE S A REE ML 4 W LK 5 L ihRE
o] CV, (41 R F X« 8 3% 07 B 0 40 03 138 A A #E AT A
B — A1l PR S 1) o D 5 0 By SCCA 37 4 0 & A L 3¢
LS W s 6 X AR ik i e (B Y S P B
VPSP

L4 GEileabs A RMES R E B E R 2 Wk, DO i &
W BE B AR RLU SHGh AR B o SR FIBUR B8 1 1 5 2 1 A 1 ity
LIF G L ] U7 07 B, AR R AF i 1 RLU {8, 3H 58 107 4 5
t SCCA [l i .

2 & ES

2.1 ARG RO SRR R i A A R B Y —
AN RHES A TN ABET-SCCA H & \FITC-SCCA 47t A ¥+
W 1 3 FE VR BE AT T BF9Y . ABEI-SCCA Hifk 5 #4177 — &
G B H BELL BN 12 400 F] 1 = 800, Hi 1A 1) S 4% 7 7% EL 4]
S 1 o 4 T A R . AR R 4R R U (IR m RLUS,/
RLUS,) fiz 58, 2 B (& i\ RLUS, /RLUS, ) i & 19 J5 0,

ABEL-SCCA L& B 1 = 600 19 %5 B bb ) # I\ ok B 4, WL 32
1. %} FITC-SCCA Hi iR W #H AT — RV R B LL GBI 1
500 F 1 : 2 500, [ 4, 8 # RLUS,/RLUS, # RLUS;/
RLUS, BY{E e+ FITC-SCCA 1 : 1 000 [l #5 B Lb ] 17 )5 &4t
HIWFoE . Ik 2,

1 ABEI-SCCA #ifk % B EMR

RLU
i B I
S S S S1/S S5 /S
1: 400 605 55 369 525 874 92 869
1:500 582 50 597 502 638 87 864
1: 600 541 49 278 485 621 91 898
1: 700 489 46 541 425 687 95 871
1: 800 478 41 187 398 745 86 834
x2 FITC-SCCA ik B EMSK L
RLU
Lokidi
Sy Sy S; S1/Sy S /S,
1:500 555 48 561 485 467 87 875
1:1000 505 45 632 457 841 90 907
1:1500 463 40 589 405 875 88 877
1: 2000 448 39 687 368 746 89 823
1: 2500 420 35 874 335 674 85 799

2.2 RENEIAOLAL G BN R TR E I TRDA] B ) A g2
o Y RO . B 1 R IR A, e A
% RLU FfiZ 3%, it A 3] 25 min Z )5, KOG B T 2
152 N IR T 7 el 151 D S A 2 v R S B /)
95 KN B 3R T I A B2 8 25 min,

50 000
40000 /—0\
30000 ¢
2
4
20 000
10 000
0
15 20 25 30 35

HEEHE (min)
Bl SBENERKEERE

2.3 JFEEWM

2.3.1 FruEdhiZ FRuEM L& TR R log (Y) =1.689 4 log
(X)+2.741 2, ¥EE [ LR R 22 ng/mL, H 26 R $CH0. 974 9,
2.3.2 REE LKLY 0. 025 ng/mL,

2.3.3 FEEE AR EDECY 45801 14 ng/mL
(5.56%)71.[2. 65 ng/mL (5. 23%)JHI[6. 86 ng/mL(4.08%)];
HEFAE 3 BE LM (CV 143 31 1. 13 ng/mL (6.30%)].[2. 54
ng/mL(5. 79 %) JI[6. 67 ng/ml(4.36%) ],

2.3.4  GARXF TR X 40 4y i AR AR SHEAT R DU, 5
MedE SCCA 2R & (/Y LU BAE IR g AR et 2k, WL IRl 2.
LHFERY=1.014 8X+0.015 1,4 Z ¥ H 0. 990 1,7 H



E AR I E ¥ 4% 2015 48 7 A % 36 %% 13 # Int ] Lab Med.July 2015, Vol. 36,No. 13

- 1825 -

I R
25
¥=1.014 8X+0.015 1
20 R?=0.990 1 L]
@
B i e e & o
~s*"®

KFEER (ng/mL)
.
o

j *

0

0 5 10 15 20
HELLAEER (ng/mL)

E 2 AFESERXFZNA 40 BFRAR X LE 45 R

3 3t e

ARTFTEHE TSR 35 R GE, L T — P R Al (1 2
e FARTE S BT 5 i T A I AR I 3 R SCCA 7K, i &k
G F B A P FITC HLikmymiek , FITC #ric iy SCCA
BifA . ABEI #ic i) SCCA Hi i B & S 58 B 46 U R 48 4 A3
5% o SCCA HUIFHBRIC B U TE J - e .0 T2 R 4™ 5 1257 1 vk J3E
B IR I ] 2 5 ) 0 BE BN B SR HE S L. TR A R R, Y
ABEL-SCCA #iif&#1 FITC-SCCA # & 1) i B Lt 1] 3 Kl S,
S; (1 RLU 2 FFE#a %, % 834 M6 B (RLUS; /RLUS,
FeAED A1 R ¥ (RLUS, /RLUS, FAED 43 BIEE#E T 1+ 600
131000 FE R S A i B8 LU 1. S8 I B 1) (49 45 it 2 5%
i) 928 o ) AR 1 B S — B R R L B TR A I
FEA,RLU 380, 2538 7 BT ) Dy 25 min B 3K 31 65 K, D9 O 4o 9%
SR B Bt 1) B Ry 25 min. AR Jy o R D 25 R A 4 0 a5 IR
Vet IR S — A TR A KT 40 min, ifi R ] CLE-
TA A — B 2 — A Z /N itHY . Erickson 21 B & 1 #
FHALAR Y ELISA Wl 5 1l 3 SCCA, R4 4518 W 7R X Fh 7 1
P e S BT A 5K BT T ELISA 45 4E 75 2 0 K 19 i ], ks
MR

A5 ik 5 H A SCCA # iy ki AH b AL LA . w5E,
RGP A J ik SCCA K it 2 U Ry 0. 025 ng/mlL, ffif
ELISA J5 ki RE 4 0. 3 ng/mL. HR, 5 fE MK 75 2
i I O AR A AE O R S — SRR R RO D A L R
FHAAE Sy 43 B 3R A AR 0 3t it e T 08 P A AL AR by 40 85 3R Ik e
e 14 7R 349 53 P A, B T A 80 A 2 1 1 L DT T LA e R
A 2% 90 T A A 3 0 W R PR A £

£ % 3Tk
C1] ok, skiswg - 28 Jy . 4. BEIR 20 M DU U T8 S8 i 7 28 e

S M I A R LT e B 2, 2011, 18(22) - 3131-3133.

[2] Kato H, Torigoe T. Radioimmunoassay for tumor antigen of hu-
man cervical squamous cell carcinomal J]. Cancer, 1977,40(4)
1621-1628.

[3] Kaddi CD, Wang MD. Models for predicting stage in head and
neck squamous cell carcinoma using proteomic data[ J]. Conf Proc
IEEE Eng Med Biol Soc,2014,2014:5216-5219.

[4] Schoenfeld JD. Immunity in head and neck cancer[]J]. Cancer Im-
munol Res,2015,3(1):12-17.

[5] Shah TM,Patel AK,Bhatt VD,et al. The landscape of alternative

l

splicing in buccal mucosa squamous cell carcinomal J]. Oral On-
col,2013,49(6) :604-610.

[6] Sanchez De Cos J,Masa F,de la Cruz JL,et al. Squamous cell car-
cinoma antigen (SCC Ag) in the diagnosis and prognosis of lung
cancer[ ] ]. Chest,1994,105(3):773-776,

[7] Ho YJ,Hsieh JF, Tasi SC,et al. Tissue polypeptide specific anti-
gen and squamous cell carcinoma antigen for early prediction of re-
currence in lung squamous cell carcinomal J|. Lung,2000,178(2) ;
75-80.

[8] Erickson JA,Lu J,Smith JJ,et al. Immunoassay for quantifying
squamous cell carcinoma antigen in serum[ ] ]. Clin Chem,2010,56
(9):1496-1499.

(9] 285, kMG R B, 4. AR Xl MOk Ak 7 & 't 9o 95 23 7 16 88
JEHU I RE Al BT ] o R A2, 2010, 61(5) - 812-819.

[10] Tian D,Duan C,Wang W,et al. Sandwich-type electrochemilumi-
nescence immunosensor based on N-(aminobutyl)-N-ethylisolu-
minol labeling and gold nanoparticle amplification[ ]J]. Talanta,
2009,78(2):399-404.

[11] Zhang Q. Wang X, Li Z, et al. Evaluation of alpha-fetoprotein
(AFP) in human serum by chemiluminescence enzyme immuno-
assay with magnetic particles and coated tubes as solid phases
[J]. Anal Chim Acta,2009,631(2):212-217.

[12] Erickson JA, Lu J, Smith JJ, et al. Immunoassay for quantifying
squamous cell carcinoma antigen in serum[ ] ]. Clin Chem, 2010,

56(9):1496-1499.

(e fis H 39 :2015-05-12)

(55 1822 10
71(3):293-298.

[8] Ramachandran J,Sajith KG,Priya S, et al. Serum cholinesterase is
an excellent biomarker of liver cirrhosis[ J]. Trop Gastroenterol,
2014,35(1) :15-20.

[9] Fawzy MM, Amin Sakr M, Omar Khalifa M, et al. Alpha-I.-fucosi-
dase as a tumour marker of hepatocellular carcinomal J]. Arab J
Gastroenterol,2012,13(1) :9-13.

[10] Wang K,Guo W, Li N,et al. Alpha-1-fucosidase as a prognostic
indicator for hepatocellular carcinoma following hepatectomy: a

large-scale, long-term study[J]. Br J Cancer,2014,110(7).:1811-

1819.

(1] 83k, (s AFU A2 WA M T 0 28 LT ] SR OB IR 27
2014,38(3) :268-269.

[12] SR A, R AL KA. 5. AFPLAFU BG4 p2-MG 7 J5 K P 6
LW R ELT ] E AR R A 201424 (14) : 2045-2047.

[13] F4k, EfE s = 245, My AFU Al AFP BG4 #6757 & 1 T
ST B SCLT . [ BR A 38 B2 2% 2k AL 2013, 34 (16D« 2093-
2094.

e fi H 37 :2015-04-28)





