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Preparation of latex-enhanced immunoturbidimetric reagents

for quantitative detection of helicobacter pylori infections
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Abstract: The urease protein and HpaA protein of the recombinant expressed Helicobacter pylori
(Hp) were chemically coupled to the polystyrene microspheres and replaced in a suitable preservation
solution, to prepare Helicobacter pylori antibody detection reagent 2 (R;). A Helicobacter pylori an-
tibody detection reagent 1 (R,) was prepared by combining the reaction characteristics of antigen and
antibody and reducing the non-specific adsorption in serum. The combination of R, and R, forms a la-
tex kit for quantitative detection of Helicobacter pylori antibodies in human serum. The results

showed that the best reagent was prepared by coating Helicobacter pylori urease protein and HpaA
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each 1. 6 mg with 20 mL latex R, and polystyrene microspheres 190 nm in diameter. The kit was test-
ed on 1 000 random clinical samples collected in Changzhou and samples for external quality assess-
ment. The results showed that positive rate of the random samples was 34. 6%, and test results of the
external quality evaluation samples were consistent with the results announced by the Shanghai Clini-
cal Laboratory Center. As a result, the performance of the kit is good.

Key words: helicobacter pylori antibody detection; latex enhanced turbidimetric method; preparation

of test kit; performance of evaluation
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Table 1 Clinical diagnostic tools for gastric cancer in china
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Table 2 Screening programs for gastric cancer
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1.1 LKA EiE&E

SEERIAGN . ROR LIRTORI A AR SE T DUE AW ARG BR AR s BCA B vk B I 350 45 1 ) 58
FEZEER KR A FRA R s NS AR IR FAME W e (NHS) W 3 bl TAY TAARA R i
HEEF (BSA) 14 H BigZRERH R A R R EDAC 5 ProClin-300 14 H £ [ sigma /A w]; —7K
Wk iR (Mes) 5 =B I IEHF B (Tris) 1 A IR MR B A BR A 7] ; UreB 5 HpaA
FEAWE A LG EERARHE A RA R BB RN & A A2 KAV ARG RA R HALE
FHZG5000 A E 255 B 25 B A A BRA 7 o SE58 BT FH GR35 R 4 Bl

SCEEEAG s EANAT UG EE T (B, UV2600); FEEHUKAE . fH)EAY (R RBERHEA R
OSHED s AL (SCIENTZ, JY 92-11); fEE/KEIRG 4 CGESUEE, THZ82 A);s
AR R OHL (D558, Avanti J-25); 4 AL (H3L, 7170 ),

1.2 SDS-PAGE B HEkEETEQME

UL B RCH 120019 SDS-PAGE fie. RS 1.0 mm, #ii#h 15 4>, B UreB. HpaA % 5 pg
45 loading buffer MRS, 95 ‘CIIEA S min, fEN EARM. 90 V LK 25 min, SRJG MY HLE
120 V 4RZEHYK 60 min, KRR IER NI 5 min, e 2s SDS MK R . HHR AR
(5 s R250) Sl i @ 10 min,  5gf5 HEARLEREGE g 5 min, REF RO, A6
T S HAG B 0 S L UK P

1.3 BCARFENEEARERE

Al LDk ST B AR BE O 10 mg/mL, ] PBS ¥ UreDB 57 2 vk BE A B J5L BT BE v BE(Y 1/5 Fi 1/6,
BAARAS I) J5 Fb 9 3 a0 b o T R RS BRI (0. 2~0. 8 mg/mL), FIRIRE T Bk HpaA i ik
FER RN R TR B ORI B S Bk BE R 2 mg/mL) (9 1/3 1 1/4., 1] 96 FLEGARAUM ASRME S BSA
0.125, 0.25, 0.5, 0.75, 1 mg/mL, &fL10 uL, BE—H M A BJG K UreB F1 HpaA, 4L
10 pLo FHHEAG fmp iz b it R Sl AL oI AR, TAEWR (V (R =V (Ry) =1+ 50), FEEgHRAR
v 5~10 s, WA 37 ‘CHiFRAE. W 30 min, WK K 560 nm, 3 FEbR MR, 23l bRl
MRAEFR M1 UreB 1 HpaA (1Bt i

1.4 Hp i 2Lk & &

1.4.1 KERFIE

XtV L 2R 5T UreB M1 HpaA 814, i IL2E 588 R G0 E A Y UreB Ml HpaA $LiE0 . 5 4
AJa. MM AR S, i, iR P 3.5 h, 2~8 ‘Cid . 4 000 r/min &> 10 min,
RECEPUINTS » Ba i R DI 44, 345 UreB il HpaA AL, #id HAM D
(1) Hp B3 Liin) o s =E 25T 3t .
1.4.2 &7 1 #&

Ay FRE 12. 11 g Tris, 10 g PEG-6000, 0.93 g EDTA-2Na, 15 g NaCl, fmA4ifk7K 850 mL,
PEEERENES) . FIRSMAR I HL 100 pL Triton X-100 5 100 pL. ProClin-300. $it%). #hER{H pH = 7. 45,
#KZETL, BIAEEHF 1 (RD.
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L4.3 k52 5%

D ik ik

H 400 pL FAR 190 nm REEA A RIAR M HERIA 19 mL, pH 24 6.0 #Y Mes Z i b, A
264 pl, 2 mg/mL EDAC 5 400 pL, 2 mg/mL NHS, 7EFEIR 200 r/min, 37 ‘CZfFF M 30 min,
B EBR BV RARTEAH] . SRETIRE, @id 10 mL, 5 mmol/L # Tris-HCI 22 Mt 15 1L i 5
FUdEk R, MEIEILAY 190 nm AL Gk .

2) #HFHIK

B UreB 5 HpaA AR 1.6 mg IBS T 10 mL. 5 mmol/L i TrissHCl ZZvhik, RS G, A
AR D PR EIEALRY 190 nm BEFLEW . 75 37 “C, 200 r/min B AREIR PR 1 h, 152210 {5 1
UreB Fil HpaA & A IFLHER

3) MUK Y £ ]

AL PR 2) AR B I 2 mL, 1 mol/L Y Tris E M5, 7E 200 r/min, 37 ‘CHFEIKH L
L1 by FH A A SRR GR35 A S 02 A 3 A A e A

4) FHAFIR R

PP BR 3 A BIAIR G 12 500 r/min B0 45 min, FER FIHW . FHRIR AN . 21K
R, B AL B AR, AR TOTE RO IR EP A FLROR, 78 IR TTIE P 20 mL fEF7 K
(10% Z.—, 1% BSA, 20 mmol/L EDTA-2Na, 0.1% NaN,, 120 mmol/L HE&MR)., IR IIES],
I B LB, 153 oA 28— B B FL R

5) RERAKIS) K okE

FLBR 4 A B I FL A 6 000 r/min B0 6 min, WA FRIAIETL, EBR IR
TUERIE B TTTE . BIA7 2, TR AR AR Fal o BCA BRI &R, B0 5 6 Big bk E & A
TREER 80%0 LA b (RIS BRI LA K, TBE AVEPE . 37 Chnek 14 d #FA7RGE R, AE 57 R
BRI 10% LI AAH .
1.4.4  Hp i FIR A MR R H &

J1 372100 TU/mL &4 UreB Al HpaA BIHUAZR T 1 mL alifbok 23, M2k H#e Sl 100,
50, 25, 10, 0 TU/mL Ccut-off {4 10 TU/mL, FifEmBLHIS 10 TU/mlL, T 5 e o I ok f )
P51, AER Hp SUARKINGR 2 e b i e i

1.5 fEREHeN

FEH AL 7170 S AT L R Hp A0 Sac e il Son . e EdREk. 1R iS5 1) UreB
1 HpaA H A AL HER S MIEHEA T H) UreB F1 HpaA SUIAMRE G . Frmtidhia . BREEW. ™E
ML SRR LIRS, HHRHFEAR T UreB 5 HpaA HUfAh Bk B

HARKG N0 PR G AR 2 TR DT AR, 25 030mk (110, HOf 4 AR 0500 Ek
9 546 nm; Ry IR 160 pls R, IIAERN 40 pls FEAIIAER N 4 (L,

Xt Hp 7 @ PR 00 5 A0 @ @hns @ KR GO BAPEAEAS S BIYEREAS) 5

L RHEALIGIRFEA s @ R IAUREAS LI PRGSO i 2 B BP AR A © R pRbe
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50 ku

2.1 UreB 5 HpaA BEHREITH . Ve i -
2.1.1 SDS-PAGE 5B B vk 4 51 4 B HapA 1
Hp iy UreB 5 HpaA % 114 SDS-PAGE ¥ it 2 ku
KA 4 iR,
BER LK o, UreB 8 FHLIK S AE 42 ku /2
F. SEISTHE 40 ku 20T, Ol K EE B,
M LG R 95%; HpaA HLK W TE 28 ku £ 47, 4 SDS-PAGE HEFF ik
Efﬂiﬁi‘l‘% 28 ku _ﬁb ﬁﬂjj—( J;-i“j:zl ﬁ§k1¢, {JHU%: Fig.4 SDS-PAGE gel electrophoresis
AN 91%607 12r
2.1.2 # UreB 5 Hpad B E MR BRE Zoaop o000
BCA S i bR ik el 5 s, gl gost
R EAFRERE (mg/mL), #EAFRHR 562 nm 4k g 06F
ffy OD fH. A5 R4 BT UreB M1 HpaA 1y OD & 04f
ACARREI L. FERRLUR RS, BOT39(E, 73 & 02
#| UreB 5 HpaA & H &K E 5728 5. 8 mg/mL 0 05 To Is
553. 6 mg/mlL, W HBE

5 BCAEARERENE

2.2 Hp Hﬁ_i gl’ﬁtﬁu*ﬁﬁ‘u Fig.5 Determination of BCA protein concentration

Hp A A RHER R UreB 5 HpaA EHFEZ40, SMOMIRE (0, Hp 157 R, SMTEEW], R,
AR A AW, R AHSHER: Tris HCL ZEmpi g i — Mg i pH #3515 PEG-6000 fi ik
Ry 5 R, [, HREGH R B 5 Triton X-100 REAEFEARR 5K T, A BLEMEHY ;s ProClin-300
TP AR R s NaCl BRGNS B TR R E . BB IR e E™ s EDTA-2Na fE
AR BRI XA R P E A BGRAAE Y . 00 R, MHLIESE . fBEK T UreB 5 HpaA MY
BRIk, BB M P UreB 5 HpaA Fifk, KA RPN .
2.2.1 HMEREHZ

WP 6 FF . Kot i bEHy 0, 10, 25, 50, vl
100 TU/mL B}, W AR R N 20, 536, 1 386, 3500 F
2445, 4182, BIA & 5 EALK 9 7R FE Y 20, |
ANTF 200, BEWIRS SEOTRAR. AR 5 th B A BE A2, = 20001
UreB$ififi #9100 TU/mL B J2 00 J 4 182, ol
2N A O 28 R e i 4 1 M P, 00|
RS P B 2 B L, e B T A 5 2 s 75 10
(B ASIITIE 4 A4 SBUT RN E T, 02 UreBSUAHEAIU - mL™)

TP Hp EARRHE L 50 T/l 57 B8 e e
DIAZ A Hh 2 AN 52 i 18 f '
2.2.2 ERBEKRN

WA &M cutoffl (5% H A UE L HP i ZL KT

antibody test reagent and the certified reference

material
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R GRIFME2ERR St . a4 I s 4 31 00 PH M S5 BAPERE AR, 200 Hp 500 H 1Y cut-off {6 A
10 TU/mL, KF 10 TU/mL RIS BAYE, /NF5F 10 TU/mL BEBAPE, DR PO R R AR, H
RERE AR E R B HI7E 10 TU/mL LN, JEEEARI 4% A9 0 TU/mL227

Kl 2 SERATEREAR S 3 S PHPEREAS . S5 5 A
. 0L 3, MK Kol 55 Ko7 SHEA, I{E 55
HNo4.7. 2.1 TU/mL, W0 {6 ¥ /N F il 5 E
10 IU/mL, H5HIAFF =7 RFHHE, “+7 1R

®3 HERENLK
Table 3 Accuracy testing

FEA 5 K/ (IU « mL—1) Tt

Ko01 4.7 —

FEPE) . MR 3 SRR TR TR I PR PR AR A Kor - B
(YO1~YO03 5), M{EHKTFIHFME 10 ITU/mL, 5 Yol 242. 6 +
AT, Y02 32.3 +
YOl SkEA I R AE, W H UreB 5 HpaA Y03 70.1 i

PUiR SRR, Y03 SAEACIIE fie &5 U B AR
o UreB 5 HpaA $iiik &, &Yy Hp B9 E KN UreB 5 HpaA HUAAR R 23 P HRL B b B Be
A A5, Foh, SR EL R 55 1 N2 5 7= A e e oA, IR ITHAR & AS [R] 2520
2.2.3 HARERS=EERTEEAGD

A B —E R PY (2021 4F 6 H & 2022 4F 6
JO E A 1 000 FllGIRFEA (FEARSS: 1~
1000) FEAFAEI, UL 4. MK BHPER A 34. 6%,
UEEHIZ T SR I AR S SR R AR B BH R 5
FiRE—B CF S, ER Hp MR 30% ~
50%0) . HE— MK GRS L (2022 AR5 2

F 4 FEARELHSEBRITEREAR T
Table 4 Test of large number of samples and interlabo-

ratory quality assessment samples

BEAGHS R QU-mL-D B
1 1.0 —

PO M5 SCEMBUIFHEAR (g% 2 221~2 225), i 2:?93 t
R R S5 5 5 LI BRI T A A 4 6.1 -
RO — B0, BT G R R . SR - 0.9 -
SRR R B (UMEEE UreB 2 (9. 764600 55 B4 R 998 4.7 -
A2 223 B, P 05 T FIAH{EE% UreB 5 HpaA 999 56. 8 ++
WIRhER FI . B 12,3, B3 Cut-off i, EIR 1.000 2.5 -
W SRPE, Bk, UreB 5 HpaA % (1R & 1 22zl o1 o
SR N & R U R AR, B2 UreB 2 09 -
T TIAT O AR, HpaA & Hp SMBE R Zi 22 I;
TGRS HRRE S LT RE AR b R (9 BT P . L -
TR G, P BN, Ik, B 53K — — -
P =7 FRBIME; 7 FORETE: ‘=7 FoRE

I VEFEA T A Hp $idk .
2.2.4 1MRR

MR 4 BEAEGHsES:, R BLHAHIEXNE 0. 3 TU/mL DA FREARBYRINRE % B w . [KF0. 3 IU/mL
MREAKEIIAG % g 22, AR REORT 102, B, & nksmi R AR K F 0. 3 TU/ml,

Bk 7 FoRsk M.

3 &5 it

BRAFE LI HERS Hp ErE A IR, sl 7 Hp SUAAmian &, FF I 1 i PR
A, AR BOPPIR REEAR S 1 000 S8 NA Ml PR IS REAS . =[] SO ARE AR ARG B8 5 T 45
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