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BRRK FHE BL;E Bid Fxx #AWHE PHF
RO A A B B PR30 W B B 251, L) 650051)

W E CRAZSEE AW BRI IR R HUR-ol -BiPesE 7L 7§ ( Prostate specific antigen -l -antichymot-
rypsin complex, PSA-ACT) S s REHTIAR (HAh0 ) 4HHfIR , JL3RAT 8 MRAe 2 43 PSA-ACT Hbi iy 41 fudk , 2lifb ) 1
TT e Rk 5 8 HACA TN . B — X BT, R R A S (b9 1 ( HRP ) fi#fb &K 4 (lumino ) -H, O,
T2 BICIRZR  HESE T I A LTE ' PSA-ACT Y JE 9 4b24 & GRG0 43 BT )7 35 (CLEIA) o Xl 28 vl 2
PR B BEAR UK BEEE R BT RO RO e ()R S i B vy A R AR SE I SR AT T Ak, AE RSt
1T, PSA-ACT YREETE 5 ~40 ng/mL JEFEI NZePEL R RIF (R =0.9943) , K HHBR4 0. 53 ng/mL, it AT
FRUERZE (RSD) A 4. 6% ~6.6% , L] RSD 4 5.7% ~8.0% , MUK 95.4% ~ 104. 2% , 537 B i 51 R 45
SEPEBUR F-PSA 2 U R 0. 6%  AJ7TEER I Fag R P, S IF &4 PSA-ACT B CLEIA 37
BTE T HA,

KR USRS BUR; AT R ; b2 RO GER SR AT s PR it S AL

1 51 §

Hi % B9 ( Prostate cancer, PCa) J& 55 M B % UL IR IR R 2 —, AL 4F SR H R g R R W B 19 b Tt
P BT RAYY SRR PCa JUMEEL, ATSIARERE PR (Prostate specific antigen, PSA ) J& i
I R 12 R FH Y PCa KGR S 1 PSA ZEXE YR HLLATIFES 25 ( Free-PSA , F-PSA ) 777 , I ¥ 38 % N
45675 ( Complexed-PSA, C-PSA ) , 1E # 53 14 1 % v AT & 90 21 ) PSA (T-PSA) — ¢ fIKF 4 ng/mL, 4
T-PSA>10 ng/mL B}, H 35 AT S B8 1Y JL 3R 57, {2 T-PSA 54 4 ~ 10 ng/mL B, PSA K6 95 54
100 59. 2% AEBIVEREIIGIZ R AT 1K 38% ~48% '), [N PSA AREA MR, Bk PCa 4b, RYERT
HRRIE A RS A FE T S MR AL, L B AR I K, #RAES RS T-PSA &= 7, BRI, T-PSA
T4 ~10 ng/mL BN T IR IRIZWKIX

BFoE 3 0 T RIE ) PSA $5%0, Tl TG IE T-PSA #IN{E , 4275 PSA Al B9 MERA=R . HAT, IR L1
PR Z 02K FHIE F-PSA KI5 F-PSA/T-PSA (F/T) HAB 7 ¥ gE A7 7 — i A 1214 {H 2
F-PSA TEIMTE HAERE , B F/T WWAETE S WG 51 B s i ik = 48 —AnfE | Ik DUAR I 3 — e L N 9 PSA
it A2 WE PCa'™

Mg C-PSA F-EELAFITH B 7 5T i -od - T B B 7125 1 8 ( PSA -l -antichymotrypsin complex , PSA-
ACT) BB RAFFE,, WS RM, LAMLIE H PSA-ACT & AR KRS bR, vl $2 @5 X% PCa 312 W7 19 4 2 1k
FERAPE " SEEHE I T-PSA F1 F-PSA AHH, PSA-ACT KN HLA FaE il B AR A2 4RI A
ZRU MRS AR R S0 T T-PSA K, ELWT DAEAR PCa BT £ A 122027

PSA-ACT ARG 755 F-PSA K T-PSA J&fbl, B S8 0 A1 vk ( ELISA ) A& e FH M 7 ik 22 (|
H R A K PSA-ACT 1 Ik AL 57 &

5 ELISA IEA L, fb2r R R a2 oAk (CLEIA ) ELA RABUE & 2oV B 98 B e s H 5 52
IR v A A ) 45 A 2500 RIS I 45 T P PSA-ACT BT REHUAR (B4 ) |, SR FH SRR i 48 1k W) i
( HRP) fEAL & K3 (lumino ) -H, 0, fb 2% B OGIR R | 7 1 XWBTIR e O A2 K G B S e s A i , T
PSA-ACT 1= RGN, ¥ & vl BTG PRAG 35 9 PSA-ACT 37 G 85 T S8 Ska
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2 SLIGERSY

2.1 UFE5IEH

BHP 9540 LA A HrAX (AL SUEADE THARA PR A A ) s MX-F B[ 5E 2R A (R R IE B
ST R A ) s WZ-2 A B 4R35 o (AL st s TSP ALE )

Sp2/0 B HETE AN (1 AWy BE 2 3 M vh O R A D S 0 2 4 1L ) 56 ~ 8 Fli A MEYE Balb/c /)
B ZEFRL A B SR S o) s RPMI 1640 85 37k 25 i1 26 11 (BSA ) (£ [ Gibeo 23 ] ) ; PSA-ACT
Antigen ( INZ K Biospacific A ) ) ;PSA Antigen F-PSA Ag protein ( ¥ [E Biorbyt 23 7)) ; #f R 5E 4457 | #
A TE AL FIF HAT/HT K355 (32 Sigma 24 F) ) 5 B e BEHUAR 73 L5 & ( Southern Biotech A ] ) ;
rProtein A 8 FH 4L & (£ E GE AH]) ; BCA HHWE A & (TLHE = RAEYH ARV ) ; BUE
it E ALY (HRP, 36 [E MP Biomedicals 23 ) 3 &KL 7 A OGIEYI (M VLR IK A Wy B 25 FHE A TR
AT s HE G Ry oA ol (1 25 AR A R AT
2.2 FHYBREMARME

RJH IR PSA-ACT XF 6 ~8 JAlI ¥ EME Balb/c BRIEAT T8 A T e, WK S A 20 g/ HL
15 HJG TR NGRS E (10 pe/ H) |, B0/5 RERE 28 RFAT—R IR e . 55 4 s %y 10 KI5 W
FEBUAL, LA 1 peg/mL PSA SHALBEJE, SR FHAIEE ELISA 350 K I M 375 e PSA BLARAYRLANY . BTN T L
PR T 1:8000 F9 /I B MG 200 A 5 /N BR800 PR 6 A 7 200 R 75, SR ] HATT 85 35 5L X A% 58 98 40 i kA 7
BRFR RO Rl B4 I 2 R R 400 A
2.3 ZIEMBERREYIE IR K ISR
2.3.1 HAETRLEFE % Southern Biotech HLyEREHLAR TR U5, IV N 1 peg/mL PSA T
JE AL R, AR U A 41 I 3% 37 B35 (100 pL/AL) Al 12500 Fi BEfY HRP Ric —HUEAT S pE, R4
0D450 {H i = 1Y FL X I B AR — P8 s AL BT IAR Y2
2.3.2 HAEERMERFIE 90 LL T-PSA, F-PSA, PSA-ACT NPT A8, K FH ] 4% ELISA ¥ %t 24
SETA AN IEA TG L , RO X PR AR SAR 2EAT ve ke . 2RO  SERES |, A5 T 2 I B — P PSA-ACT ik
()20 B Ak
2.4 BEEHRENHEE

X A 43 WA B 4T PSA-ACT PUARI A IR BEAT 9 R IG 3%, AN 5 AL il s IR . B 10 JAl 4 1Y
WEVE/IN B, B 2SI AT 7 SRR A i S0 B B e T RE . o PR A ST AR AR B T A/ B
R 7 RIGWCAE/INRIE K, DATEIE: ELISA 35002 MK . FIF rProtein A SEFIFEILAEALAE K 15211
AiALHTIA PBS 4T 3 I, 20°CIRAF,
2.5 BREREKNEE

K1 SDS-PAGE MEHTARAY AL L, >R BCA A & HiiA k2, L IR 1 (Alpha Fetoprotein,
AFP) JEMAL)E ( Carcinoembryonic antigen, CEA) | J™ 1% 198 475 7 4 ( Carbohydrate antigen 50, CA50) |, Bl
HLIEAH PR ( Carbohydrate antigen 125, CA125) | FLAR Y& #H ¢ 1 I ( Carbohydrate antigen 153, CA153) |
F-PSA S5 49 5L, SR FIIRI4% ELISA 4758 SURCNAGIN . SR FHITRI4% ELISA AR SE%G , 23 Ar iAEH X iy b
JEREBRGER , LA 1 pg/mL PSA GBI, S50 A B A 4T, T 5E 450 1630 nm Ak B IE L
{E.(OD,5/ 0Dy ) 77, FREE T A BAHTB BRI T 5E OD,50/ 0Dy, , HLHEHI IS W' B (128 Ak, 328 17T X6F
PABTHEAE IO, AT 02
2.6 BmfEHmFE

TERLTEREHTIA T A b PERERT X BT b AN [ P A () T A Bt — 2B Ot 43 #r, 23 i T — 4>
PUARLE R OB, 75— E AN BER PR, PSA-ACT BUEFBEERE 0, 5, 10, 20, 40 160 ng/mL, K H
)42z ELISA A0, F 2 BT Y B A7 IEC 5 SOIe , Pk B vy 2R RS A R AP 2Pk i) — X b A, 57 4k
R RIE ST
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2.7 PSA-ACT L2 EAEERES T ERNEIL

FHALYE D2 i 24k f 1Y PSA-ACT BATRG B 238 M BRI, A 96 FLAk ', 100 pl/fL,4°C fL 9k
IR, PBS Pk 3 K, BEFLANA 300 pL 7% 1% BSA MOBERRER - 22 /b ¥ (PBST) , iR B 3 h, 778
PR, T 4C BB R R A R ER S Ak 12 % il 46 HRP FRiCAYPLIR (HRP-1gG ) , IIASE
IRBH I, B TR AE . DA NS VE bR o i B 5, 44 LU B4 385 £ 1Y) PSA-ACT IS8 5 il 375 v, 45
FIME BN 0 (Sy), 5 (S,), 10 (S,), 20 (S;), 40 (S,)F160 ng/mL(S;) HIRFARMESD ,4°CARLTE

AP HTARM AL I 50 WL 8 S sl AR S 50 pl MRk, k351857 ,37°CIHIRE 1 h, PE&K
5 W, A R GRS U B A3 N A R E IR, G RN — s B AL I 45 L AR X RO
J¥ (Relative light unit, RLU) , %l PSA-ACT ¥ RIS B RLU R[] (8 XU B0k o il 2k

3 HRSHR

3.1 BEEREHE

3.1.1 EXZBMRKIFIE LT 6 IRANMERALA , 40 LMl G 2R AE 78% ~92% Z [H), IR i 15 2
17 BRFH AR , 20 22k ok, 645 8] 8 BRRERSUE 30 PSA-ACT FRHTAYAIMIRE , 43512 PSA2, PSA9,
PSA13, PSA17, PSA21, PSA28, PSA36 Fll PSA44

3.1.2 BRERGTRETERGMMUE 8 MRALASH 411 EE 57 L 4 ELISA k2558 BoR 2 Bk
J&F 1gG1 25,2 ¥RJE T 1gG2a 25,4 #RJE T 1gG2b 25, JC 19G3 Fe IgM 28, BBEHN « 35, ZATm A"
KK FR, #il# MK G , LA ELISA YRR IS KR . DUl 28 SR W& 1,

R B REHTAE S B AR
Table 1  Subtypes, light chain types and ascites titer of
8 monoclonal antibodies (mAb)

PSA17
PGS /7 Lveily PSA28
Number Subtype Ascites titer
PSA2 Ig G2b/k 1 :256000 Hi 4% Heavy chain
PSA9 Ig G1/k 1 :256000
PSA13 Ig G1/k 1 :512000 F5BE Light chain
PSAL7 Ig G2b/k 1 :512000
PSA21 Ig G2b/k 1 :512000
PSA28 Ig G2b/k 1 :256000
PSA36 Ig G2a/k 1 :512000
PSA44 Ig G2a/k 1 :512000

1 RSB S -l 40 JBE5E FL 2 111 ( PSA-ACT)
AT REHTA PSA17 I PSA28 [ SDS-PAGE H 3k K]
3.1.3 BEEFERERME H/K2Z Protein  Flg.1  SDS-PAGE map of human prostate specific antigen-
A 4ifkJS ] BCA vEIIE 8 A~ PAsapedt R ik al-antichymotrypsin complex ( PSA-ACT) specific mono-
BEH 1.25 ~5.00 me/ml, SDS-PAGE HiykKafis ~ clonal antibodies PSAI7 and PSA28
H (K 1) W], Hik PSA17 F1 PSA28 HYZI R
3.1.4 BREEHRERRE (DXL 8 HRPHIA R N LI 45 R a3 2 s, 8 WS 5F
DR IR AR 10 W i R AR G55, iT AR A 8 RN, (2) R & e s ad  HAMIRE
( Additivity value, AV) ¥FH 07 25 43 AT 45 B, AV = [ (0D} 10 )/ (ODy + ODyoyn ) 1 x100% , 24
AV <50% B, TAR P FRBT AR ST X470 B 4 [a]— 67 g, sl R AR 45 G [8) 57 aSEAE LA 5 24 AV >50%
B, A PR R BT AT T R AN RIS A5

S EE AR, PSA2 5 PSA13 PSALT PRGN F BB AL &5, PSA9 5 PSA13  PSA17 P [A] AT 4T
JF 37 25, PSA13 5 PSA21  PSA28 U [A] B9 BT B A7 5, PSA17 5 PSA28  PSA44 iH 5| AN [a] i 4 B Ao A5
PRI, 2245 2] 8 KRN [F] 1Y PSA-ACT {37 5 1 B 470 48 g Bk PSA2-PSA13, PSA2-PSA17, PSA9-PSAIL3,
PSA-9-PSA17 ,PSA13-PSA21,PSA13-28 , PSA17-PSA28 Fll PSA17-PSA44

PSA ; BSR4 B ( Prostate specific antigen)
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K2 8 HRPUAS SR AR
Table 2 Cross-reactivity t of 8 mAb

PR (5143

Nﬁ&%er PSA2 PSA9  PSAI3 PSA17 PSA21 PSA28 PSA36 PSA44  Positive Negative
control control
2 ] ] _ ] - _ . B
Alpha fetoprotein, AEP
TS - _ _ - _ _ _ . . .
Carcinoembryonic antigen, CEA
PR R R . N
Carbohydrate antigen 50, CA50
IR Ry PN _ _ _ _ _ . _ _ . __
Carbohydrate antigen 125, CA125
LI o ) ) ) ) ) . B
Carbohydrate antigen 153, CA153
RS RTBIR 55 ) S ) ) ) ) . B
Free-prostate specific antigen, F-PSA
S 4 g
SRR S e . .

Prostate specific antigen, PSA

HIA AR SR PSA F5 5
Background
T PSACTFRY) 7T BLE, IR R (AR 00 35 A IR AR B IR, L SR e A TR
Note ; PSA ( background ) , Adding the same volume of blocking solution instead of antibody, other conditions are identical ( +) represents

0D450/630 > 1.0;(—) represents 0.02<0D450/630<1 ; (——) represents 0D450/630<0. 02.

3.1.5 EEREREERRT 8 AP UANS E X LI5S /R, PSA17/PSA28 LRI (R=0.991) , R
R 5, BT DA B 0 oA T Ak 25 R G G BT
3.2 PSA-ACT hEEXEERESTHIEEL
3.2.1 RIEEHHMH ARTERMRAEL L KM .0. 06 mol/L FFEERR S thilk (pH 7. 4) 1E M
Bl % B ORI B R 5 wg/mL, 37 °CALHE 120 min; BEFRHTAF B E 1:500,37CHEBEAIRGET 1 h;
INAKIEIEY 10 min JEE:
3.2.2 REBERNTSE AR ROCHE G A e IR & b, AT e — 20 ik R A0k S e S N 2D R BT
ST TR RS FRAERT ] S 22 5], — B SRR E R T AN 2. 7 i s WD TR R R A O sl bR
HES SRR TR, BB TR ML IA 50wl FE S sibr i dh  37°CIRE 1 h, BEBUE A
50 pL BEFRPUAR ,37CHE 1 h, HTLBE L uAmE .,

ARSI PR FR TR A AT Y R R B AR — 3, 2 O R R AT H ALV FERT 150 min, — P iEFERT
90 min, It DA & B — LA T I 2

3.2.3 FiEMSWiERE FRAERM AT, e T
SRCHRIE AL E PSA-ACT W FRifENZE | rosers ;
R 2 7, AR & OCHREE (O XTROR PSA-ACT W 2
(X HLE PSA-ACT ¥ 5 ~40 ng/ml. 35 Bl 921 f" o
ZEAF (R =0.9943), 415 2 g y=2.2504x+ 5 4f
25142, LA (x+28D) ARE MR BE (R D kbt S
RV SR BR M 0. 53 ng/mL, B
PL& A% (5.0 ng/mL) . H1 (9. 0 ng/mL) | & 35 o7 09 11 13 15 17
(40 ng/mL) 3 Ak EF PSA-ACT [ 1L 35 47 8 LT IgCrst-sor (ng/mL)
THNE , A 3 U, WASHE AR BRI 22 (RSD) N o g s Sl o ie 40 B TS PSA-ACT 147k

4.6% ~6.6% L[ RSD 4 5.7% ~8.0% . 2
% H @ 3B CLEIA 5 X} 5 , 10, 20, 40 i Fig. 2 Standard curve of chemiluminescence enzyme
60 ng/mlL E/‘] F-PSA ﬁi: //f‘j‘ *ﬁ {}HIJ , 'H“ %j ﬁ%‘; @J F-PSA 5 immunoassay (CLEIA) for determination of PSA-ACT
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PSA-ACT HJAE XL H 0. 6% , WA
iR S R AT
3.3 ELErMiFEAHREKE

1E 3 Il R R B B N LT A i o
I BIBNAS, 10 120 ng/mL PSA-ACT #5
HES TR AT L0 S50 T 00 , 53 [l )i
B, HIRWAR 3, 5T HRE MR R
FE AR IR PSA-ACT 1973 A 1,
A7k RABEAEAR, A PN AR 4
FHFSCPRAE A, 25 1A N, A
WFFE4S SR Ryt — 20 I KA PSA-ACT (1)
CLIA 5 & B5E 1 LAl
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Table 3 Recovery of PSA-ACT spiked in human serum samples (n=3)
L3 R AICH bR T E]lie
Sern H n”l Found Added Total found Recoveries
Serum sample (Lol (ng/mL)  (ng/mL) (%)
o 5.0 6.74+0.07 104.2
Sﬁé”” ! 1.53 10 11.48+0.26 100.4
amplel
20 21.09+0.31 97.8
- 5.0 8.71+0.12 100. 8
ﬁ”j‘z 3.67 10 13.210.45 95.4
Sample 2
20 23.56+0.25 99.5
o 5.0 22.25+0.18 95.8
ﬁ”” 3 17.46 10 27.36+0.29 99.0
ample 3
20 37.77+0.35 101.5
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Chemiluminescence Immunoassay for Quantitative Analysis of
Prostate Specific Antigen Complexed to
al-Antichymotrypsin in Human Serum

ZHOU You-Jun', LI Jiao-Xia' , CHENG Hui-Jun', YANG Qiao-Fen' , HE Mei-Qiong' , GUO Li-Ping' , DENG Zhi-Yong **
"( Nuclear Medicine, Yan “an Hospital Affiliated to Kunming Medical University, Kunming 650051, China)
*( Nuclear Medicine, The Third Affiliated Hospital of Kunming Medical University, Kunming 650051, China)

Abstract Eight mouse hybridoma cell lines which stably secreted monoclonal antibodies ( McAbs) against
human prostate-specific antigen-al-antichymotrypsin complex ( PSA-ACT) were obtained through hybridoma
technique. After purification, the immunological characters of 8 McAbs were identified and classified by
epitopes analysis through indirect enzyme-linked immunosorbent assay ( ELISA). A pair of McAbs was chosen
from above 8 McAbs, based on which a highly sensitive, simple and rapid chemiluminescence enzyme
immunoassay ( CLEIA) was developed for determination of PSA-ACT in human serums using the lumino-H,0,
reaction catalyzed by horseradish peroxidase (HRP) as the chemiluminescence system. Several experiment
factors such as coating buffer, coating concentration, dilution ratio of PSA-ACT-HRP complex, incubation
time, immunoreaction protocol and chemiluminescence reaction time were optimized. The results showed that
the linear range of the proposed method for PSA-ACT determination was 0-40 ng/mL (R*=0.9943) , with the
detection limit of 0. 53 ng/ml. The inter-assay relative standard deviations ( RSDs) were 4. 6% —6.6% , and
intra-assay RSDs were 5. 7% —8.0% . The recoveries of PSA-ACT at three spiked levels in serum samples were
95.4% —104.2% . The proposed method exhibited a cross-reactivity of 0. 6% with free-PSA. The proposed
method is stable, sensitive, rapid and simple, and provides a foundation for the development of PSA-ACT
CLEIA kit and shows great value in clinical auxiliary diagnosis of prostate cancer.

Keywords Prostate-specific antigen complexed to al-antichymotrypsin; Prostate cancer; Chemiluminescence

enzyme immunoassay ; Horseradish peroxidase
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