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ABSTRACT Objective: To develop a simple, effective, low-cost, time saving chemiluminescent protein microarray to detect the
serum CA19-9 level of patients with primary hepatic carcinoma. Methods: A protein microarray was developed for detecting CA19-9
levels in the serum samples after spotting mouse-derived CA19-9 monoclonal antibody on an aldehyde-based chip. Serum from primary
hepatic carcinoma (n=46) and healthy controls (n=32) were tested by using this assay. Results: The results showed that 24 out of 46
patients with primary hepatic carcinoma had serum CA19-9 levels above 37 U/mL, and 22 out of 46 patients with primary hepatic
carcinoma had serum CA19-9 levels under 37 U/mL. In healthy control, 30 out of 32 total cases were under 37 U/ml. Only two healthy
controls were 37 U/mL. The sensitivity, specificity and AUC of protein microarray were 52.17%, 93.75%, 0.688 [95% CI: 0.566, 0.811].
Conclusion: A chemiluminescent protein microarray method was established for detection of CA19-9 in serum.
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Fig.1 Sketch map of protein chip

1.22 ®HEBAM  The Nano-Plotter TM F) 587 Fs H =
AL AT LUK ZDE] 0.05 nL AR IRIE 5 24 FHE T - o Z2ARET Sk mT
DA S A7 5B, EL A TR A3 XL 45 (strobscope) 19 i 3k W 48 2/
gy, DI Fs ke S R 1T , 36 T DNA Protein  Oligo 45 45 Fif
Fito ARSI — B, B oA — e B AR, BF
FEFEE AR, AT SR 8 — R R AR o T A TR
) — ST, - HA DU U0 AR S Al 35 o5 5 T, 35
FF AT R AR s WEASRE A IO INGER R T ), JCA S s X 4
ANFEAR I SR BRI A IR 5 T R B SRR A N ekt
FEAE ST A S A (AU 23 AR TR ) o 2008 R R
B E B R 50 7%, AR BUR 15 nL, AEANEHIFL 4 A6
BE,SEFEBUR 60 nl, iEIE KT ELISA gt f9= 100 pL,

12.3 #REMZHEIE B CA19-9 HiF bR IE  HEAT A5 50R
&, YREE4»T 100 U/mL 50 U/mL 25 U/mL,12.5 U/mL .6.25
U/mL H1 3.125 U/mL , A [RIVE EE I CA19-9 HiJEATHE R4 10 uL
SBIEINER SR 1,37 CRARENIE 30 4040 Vhik
EEBRAERER S A SRR I AR i A L P (Horseradish Perox-
idase, HRP )$Ric i) CA19-9 L ik, 37°CAIm & N IF1 77
B 30 2 PRI R BRAERER 45 A A HRP &Y AR K
1540 HRP {5524 TAG I AL 10, CAL19-9 Frife i 25 1 AU
JEEV B AR A | LA B VR JEE s e s S8 e e ARG
DA B X R AR R AE AR, 15 T bRifE £
124 WBERRAEE o WK 2 FiR,CA19-9 Hifk &
FEFERI SRR RS L o B IIFLIN AR 7 10 f%
FOCEAAERE N, 3TCHEE 30 404, Mg iy CA19-9 i
B CA19-9 HUALEBTE bR - PrikE A4 o WEukdidE
EREE S, BTSN A HRP FRiCH) CAL19-9 Hifk 10 1%
Fb, BCEAREN,37TCE 30 44h, HRP brichifk S i ig
) CA19-9 DL Jis i i) CA19-9 $ifR4s &L A HRP Hiff - Hi
B - Pk B A0 BJainA HRP %6, 8 3318 Rk gAY
%} HRP {55-#F4 7 £ Ak

B AHZAR E b2 KGR R SRS v 2 R Bt i 9 2 il i
A SE o SO SRR I FH R HL R 4 S B A S R R 1 30
Wy, 3R e TR B TR i R R

CA199

CA 199 antibody

B 2 CA19-9 ZEHRG HiRIEE
Fig. 2 Flow chart of the CA19-9 protein chip
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Fig. 3 CA19-9 standard curve for protein chip detection
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Fig.4 Detection of CA19-9 antigen, liver cancer serum and normal serum
scan results
CA19-9 spotted antibody: a 2mg/ mL; b Img/ mL; ¢ 0.5mg/ mL
Negative Control: d 10%BSA

Detection samples: 1.Liver cancer serum; 2. healthy serum.
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Fig. 5 The ROC curve of CA19-9 protein microarray for primary hepatic

carcinoma diagnosis
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