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W E. AR AEEST—HTHTEREML XY £ (theumatoid arthritis, RA) #4845 b 4 A%k
B ERILKEE (cartilage oligomeric matrix protein, COMP) &t EM A& M 7 ik, K H Ik k&
R IR G I AT RS, STHATH AR A R F Atk @ s RAR RGN AF B X H
IAE4F4E (receiver operating characteristic, ROC) #1£,, T A XRKEREHL. HFF M. AR
M., KHETEE A 0.39-50.00 ng/mL; A ILIE E F A 4390 F 15%; RE&E 37 Cheig s8R0
20d, RAGFTRETTEEAE 15%AA; 5EXREEF (rtheumatoid factor, RF). FLIRNE L Ak
(anti-cyclic citrullinated peptide, anti-CCP) #R L X LR L; 5 ELISA X7 & -F 4740 48 4 lE K
o A A AR K BT R AR H &0 KK A M AE A, COMP X 4 RA & % Ao L A 89 cut-off
{84 22.55 ng/mL (RAJEH 0.821, 4FF/E 4 0.842, FEMTRRMAA 0.741, FAHTRREA 0.895).
Rl B 4% A ELISA X7 & #ATAR B H AR, FFFASR 77 ik R BUE . 457+ R ¥ LA 5] 80%vh £, X
AT & ZA2 M COMP 69 5K K EAT KK AL A ik . B, RHFME, THRA EH Rk
Bh5 B

KR REERAFES; £REBHXT L, HRAIHZALEEN;, L2hN;, TREL
VB 4% 4w 2R
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Abstract: The purpose of this study was to develop a fluorescence chromatography method for the
detection of cartilage oligomeric matrix protein (COMP) in the auxiliary diagnosis of rheumatoid
(RA).

immunochromatographic test strips, and the performance evaluation and methodological comparison

arthritis The principle of double antibody sandwich method was used to prepare
were carried out. Through the detection of clinical samples, a receiver operating characteristic (ROC)
curve was obtained, and the sensitivity, specificity, positive and negative predictive values of the test
strip were calculated. The linear range was 0.39-50.00 ng/mL. The coefficients of variation inter and
intra batches were less than 15%. The test strip was stable at 37 °C for 20 days, and the variation range
of fluorescence signal intensity was within 15%. There was no cross reaction with rheumatoid factor
(RF) and anti-cyclic citrulline peptide (anti-CCP) antibody. Forty-eight clinical serum samples were
detected in parallel with ELISA kit, and the correlation was good. The test strip prepared in this study
was used to detect the sample, the cut-off value of COMP between RA patients and healthy people was
22.55 ng/mL (sensitivity 0.821, specificity 0.842, positive predictive value 0.741, negative predictive
value 0.895). At the same time, the same sample was tested with ELISA kit, the sensitivity and
specificity of the two methods reached more than 80%. A quantitative COMP fluorescence
chromatography test strip was developed, which has the advantages of celerity, simplicity and
sensitivity, and may provide rapid auxiliary diagnosis for RA patients.

Keywords: cartilage oligomeric matrix protein; rheumatoid arthritis; time-resolved fluorescence
immunochromatography assay (TRFIA); quantitative detection; receiver operating characteristic curve
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Figure 1
immunochromatography test strip.
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Quantitative detection principle (A) and result interpretation (B) of COMP fluorescence
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Conjugate pad
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Absorption pad

2 COMP RAGERMRRFEWTEERIYE
Figure 2  Structure (A) and physical (B) diagram of COMP fluorescence immunochromatography test strip.

1: positive; 2: negative; 3: invalid.
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Figure 3 Optimum buffer type. 1: borate saline
buffer; 2: MES buffer; 3: phosphate buffer.
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Figure 5 Standard curve of COMP detection by
fluorescence chromatography.
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Table 1 Test result of zero concentration reference
COMP protein 7/C mean and standard deviation

X 2s X =*2s

0.02 0.01 0.03

S22 5 20 WA R X s, K x£2s A
S 2 2 i FOAR AT e B 2 M 2 2% P A R A T4
EA I — R LM y=0.066 7x+0.02, 753
s A HBRA 0.15 ng/mL.
2.5 FEEMITEM

KA 25 AN 2 s, 3 ikt
HEPIHEEDRG ZE/NTF 15%; 754000 %
PEZIK
2.6 HEHENE
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B . & 3 DS % o bR 55
104.82% . 104.01%. 105.05%, 7 85%—115%
W, fFEEK,
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YRR AT
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F2 HEEMENER

Table 2  Precision detection

Batch  Reference T/C mean Standard CV=s/X

concentration value X  deviation (%)
(ng/mL) (s)

Batchl 5.0 0.417 0.031 7.4
10.0 0.836 0.074 8.8
20.0 1.558 0.155 10.0

Batch2 5.0 0.434 0.042 9.7
10.0 0.836 0.081 9.7
20.0 1.547 0.157 10.2

Batch3 5.0 0.395 0.039 9.8
10.0 0.827 0.079 9.5
20.0 1.606 0.192 12.0

Inter 5.0 0.415 0.040 9.6

batch 10.0 0.833 0.075 9.1
20.0 1.570 0.165 10.5

#3 HEMENEHER

Table 3 Accuracy detection

Sample Addition Determination of Recovery

concentration  concentration rate (%)
(ng/mL) (ng/mL)

Low value 5.0 5.24+0.30 104.82

Median 10.0 10.40+0.78 104.01

High value 20.0 21.01+1.11 105.05

2.8 TEEM

IRAC SRR E AT I 25 SR 6 i, ik
20d, C&. TEIOUES®E . TICEZEILY
TE 15%VAY, iR 4R 408 e Tt .
2.9 FHEFLEN

FAA T Bl £ kgt Sl /by ELISA
o R & P4 T 00 MBS B AE (Y 48 il IR
MEFEA COMP i, Fik2# a5 R 7
fiiR, y=1.001x-0.18, R?=0.981 9, FHIPifh
75 PG L7 COMP &5 AH S5 4

x4 HFRUERNER
Table 4 Specificity detection

Interfering substance Theoretical Actual

and concentration concentration  concentration
(ng/mL)

Anti-CCP (15.0 ng/mL) 10.0 10.19+0.40

RF (15.0 ng/mL) 10.0 10.27+0.58
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Figure 6 Stability detection.
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Figure 7 Methodological comparison.
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Figure 8 Receiver operating characteristic curve. (A)
time resolved fluorescence immunochromatography.
(B) ELISA kit.

7N, 1% cut-off &y 22.55 ng/mL, REE N 0.821,
FESEE R 0.842, BHMEFMIME R 0.741, BAPET
M 0.895. f#i il ELISA X & Ut f7REA K
I, cut-off & 23.85 ng/mL, REE K 0.857,
RSN 0.829, PHMETIME R 0.735, B4
E R 0.913, PHRMREI 7 ik R . FE 55
YIREIRE] 80%LA I, 2 WiHEwE R I8 .

3 itk

RA Z—Fa WA RMERTT R, TTLARE
R —FEE Y . AERSIRE R B, e rT IR B
R—FE R PR IR e B e, P
WA LGy ZEEP HETXT RA 1
SEEG W R EEEd RE . B CCPHiik, RFAY

ITERNEBMEXTRBE (=84) MERMBEZILE

Table 5 Comparison of COMP detection between RA patients (n=84) and healthy control subjects (n=152)
by time-resolved fluorescence immunochromatography assay and ELISA Kit

Methods Cut-off value (ng/mL)  AUC (95% CI) Sensitivity Specificity PPV NPV
TRFIA 22.55 0.912 (0.875 8, 0.948 3) 0.821 0.842 0.741  0.895
ELISA kit 23.85 0.914 (0.877 9, 0.950 2) 0.857 0.829 0.735 0913

PPV: positive predictive value; NPV: negative predictive value.
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