LBREBREER (BEER)

Vol41 No4 Apr. 2021 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 459

W - BT

KA in R e ih EA R B A S/ A% ELISA 12 il 7l = /Y
Bl 55 1 BE VI

® AL H OB K P K OF, Wi, mEE
I RSB R E A S S WA R, L 2000255 2. HISRETAEYHARRBERAR, i 201203; 3. HEASBAHEE F-FER
W OGRS, AR e R SR e B Res, Lig 200025

(FEE] BB - WFEE TG0 5 o 08B (A (R ) R S5 T i A i 2 TR 96328 W BfH I 5 (enzyme-linked immunosorbent assay,
ELISA) #iitl&, FHEXTIEVEREIATIPAG . 73k - diR IR 32 S SUR P SR TR A TR b e BE O ST B0 AN AR (AT IR R0k, I AR 1Y
EAE AL SRR TR RS, FERT TR R A o 3 FH 40 1) 280512 1 B 14005 FECE LT L 50 ) A B e 2 pe i iR
LT 0 391 4] e SR Xk B85 194 LT A AR AR SR R AR A, B AT R 12 8 358 IV T 70 6 PR 42 R X B R 228 i L e U IR 5 B M 1l
T8, R X 3 3 oA R S NP B MR B RN S35, R RO IR A B I3 o) 25 R e AR S B X B (IR RS )
RYESH G, WIS EE MG P EEsm v . S myg (5% 100 aBIVE R G N sk Bt . SRS S, &
7 a4 ELISA B G A IR 2, DLAb Ll 8 T2 R 251F, FRXHZal & s % 8 . U | R S MR AR e M AE PR R E A TR
HER - PR EASMEE (A E 2R ST o BARE T, A MR AT R PR M . S MEREPEAG oK, 1182 ELISA U &
BHEPIAG 25 J <15% . HEIRAE %515 <20%, JLAUME R 95.0% . RStk 4 95.0%, HLFE2~8 °C T ififE 12 A Rtk Re sk Rase . 4518 - U
a1 T 1R 1 R AR A 18] 42 ELISA SR BTAK A & i bk | sk B b e AR AR A5 A RO AR &k e ok, 1B
TG ARA IS . A AR I A W SRS TS R A

[SRHEIR] iRl ; RAIE N (B S BRI ; TG hufk; MU /s

[DOI] 10.3969/.issn.1674-8115.2021.04.007  [FESZES] R3775 [ XEIRERL] A

Development and performance evaluation of indirect ELISA kit with recombinant leptospira protein as
coating antigen
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[Abstract] Objective:To develop an indirect enzyme-linked immunosorbent assay (ELISA) kit for the detection of leptospira-specific antibodies and
evaluate its performance. Methods - The highly conserved outer membrane protein in the epidemic strains of the main pathogenic leptospira in China was
selected and expressed by prokaryotic expression system. The recombinant protein was purified and used as coating antigen for mass spectrometry
identification, and its antigenicity was detected. Serum samples from 40 patients with leptospirosis, 50 patients with other infectious diseases and 391
healthy controls were selected as test samples. The positive control, positive reference and high-titer mixed positive serum for internal control of the kit
were prepared from the serum of patients with leptospirosis, the negative control and reference for internal control of the kit were prepared from the
serum of healthy controls, and the weak positive control (critical reference) and sensitivity reference for internal control of the kit were prepared from
high-titer mixed positive serum. One strong positive serum and one weak positive serum selected from the serum of patients with leptospirosis were used
as strong positive and weak positive precision reference for internal control of the kit. The detection system of the indirect ELISA kit was established, its
preparation process and reaction conditions were optimized, and its precision, sensitivity, specificity and stability were evaluated. Results:The purified
recombinant outer membrane protein of leptospira was identified as the target protein by mass spectrometry. The results of performance evaluation
showed that the intra assay precision and inter assay precision of the indirect ELISA kit were less than 15% and 20%, respectively, and the sensitivity and
specificity were 95.0% and 95.0%, respectively. The performance of indirect ELISA kit was still stable after 12 months' storage at 2—8 °C. Conclusion*
The specificity, sensitivity and other performance indicators of the leptospira antibody detection kit meet the requirements of the in vitro test kit, which
may be suitable for clinical auxiliary diagnosis, sentinel monitoring of leptospirosis and epidemiological investigation.
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Fig 1 Tandem mass spectrum of coated antigen
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Fig 2 Distribution of D (450 nm/630 nm) detected with 391 healthy serum controls
by ELISA
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Tab 1 Detection of antigenicity of the coating antigen

Reference for internal Concentration of coating antigen

control of the kit lpg/mL 2pg/mL  5pg/mL 10 pg/ mL
Positive Reference
Strong positive reference 1.709 1.744 1.798 1.810
Weak positive reference 0.518 0.531 0.547 0.556
Negative reference 0.117 0.126 0.136 0.149

2.4 0 ARG A AR 1Y AR

AR . WIERLA, B R T
1L 0.05 mol/L. pH 9.6 )ik iR £k 2% /W 1F Ay 60 4% 28 vh ik
Wi BT R N 2 pg/mL, JFF 2~8 °CAL Bk A F7 AR 18 h LA
b HPBSTAERE MW, T37°CFHM2h, & 1%
AL IR 0.05% i3 -20 4 B R 1 22 b 380K 757 46 1
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Tab 2 Results of intra and inter batch precision test of the kit

Intra batch precision

Reference for internal control of the kit
Average D (450 nm/630 nm)

Weak positive reference 0.349

Strong positive reference 1.518

2.6 i) & RS PE R S A RS I 53 T

SR FHR R 85 X5 40 103 #4105 FB LY L 50 403 ke
PR E MG . S0l FE I g wE AT AR, T
MAT kil @9 &5 R0 A7 Le X o &5 s, 50 & By I IR R
25 K6 I AR DA 95.0% I PR A AR A U AR 5 Ol 95.0% 5
LG5, KR &R T UM R 91.1% . BT RE S
$197.9% . FFERHK95.7%. BMEHEWES ., 4,
#3 RASRNAEREE . EGRRRERRE R RS NS
RANLR

Tab 3 Results of serum samples from patients with leptospirosis, patients

with other infectious diseases and healthy controls detected by the kit

Positive Negative

Serum sample True Faulse True Faulse

Positve  Positve Negative Negative

Leptospirosis patients/n 38 - - 2
Other infectious diseases patients/n - 3 47 =
Healthy controls/n - 2 48 -

F4 BASRAUERS MATHE R RILLE (V=140)
Tab 4 Comparison of kit test results and MAT test results (N=140)

MAT test result

Kit test result Total/n
Positive/n Negative/n
Positive/n 41 2 43
Negative/n 4 93 97
Total/n 45 95 140

2.7 G Rphifi A7 2 AE T A A R o VEVEAN
SRR A ARG e S S S 2, H.ELISA
R SA AN —RER hy 2~8 °C P RAE 120 A, A
TSR X 2~8 CCA M N AR 124 H e iR G s e PRk
AT R o XA & 2 A HARTE bR HEA TIPS, 45
Rin, 3HEEHIERIB . BIMEX IR D (450 nn/630 nm)
(F£5). HESHHMERESR . FES% 00 ERER
(36) MABESHZD (450 nm/630 nm) (43H51°40.121
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2.5 k00 0 0 VRS 5 Pt DR 9 152 1% K 53 e

K FNE % B S 2 WO R LRI T R 2 B e B, SR
(#£2) B/n, WEESZHBALN CV /N T 15%, Bk
G AL ARE B R WS EE S AL eV /N T
20%, Rt & 00 Atk S 28 B IR A ds o

Inter batch precision

SD CV/% Average D (450 nm/630 nm) SD CV/%
0.032 9.18 0.396 0.053 13.38
0.053 3.49 1.614 0.081 5.02

0.123 F10.110) , LN CV (F£7) HFFEZR; dhmkid,
1 EIR A TNz AR E T R .

R5 28°CHEETHFM 124 AR 3MIXFIEZKNPEME A RAKER
Tab 5 Results of positive and negative internal control detected by three

batches of the kit after storage for 12 months at 2-8 °C

Internal control of the kit D (450 nm/630 nm)

and its detection index The first batch The second batch  The third batch

Control
Positive control 0.647 0.612 0.682
Weak positive control 0.195 0.204 0212
Negative control 0.062 0.082 0.054

Detection Index
Positive/Negative 10.44 7.46 12.63
Weak positive/Negative 3.15 2.49 3.93

TE 2~8 °C 2% XFAETL 144 H 5 IR0 £ e itk
T, 25 4 R HA RSB bR (BAEms ) ; i
FERCI8 A H e, 3 a7 X 55 BH R4S % 1 22 kel
LN CV ET 15% (43518 15.2% . 18.1% #117.9%) ,
RIHE IR BEAAF 20K (KRR .

2.8 SRR A% AF T 5 & i R E VEVEAL

ISR AR G R P T, 4558 (R8) 1
7N 6 d i &R FHYEXT B A D (450 nm/630 nm) /B1E
YHESD (450 nm/630 nm) =10.42., S5BHEXTIRSD (450 no/
630 nm) /BATEXTIEE D (450 nm/630 nm) =3.15, [HPES%
st F) L B P R RS 1 22 it ) ELBAME 2618 100%, RBUEE
Z% D (450 nm/630 nm) A/NT 0.1, HFFEIRH EfE
PEER

37°Chnige, 7dJfE, RH3MEHEESEMH (R
PE L BHPERESBAE) RIS, SRR &
MIHEN CV EIMR T 15%; T3 8 d Jm 5] & 55 BH Mk
WIS TN CV R 18.7%, BIAASH (F£9),
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F6 2~8°CTHEMI2ANARIMIKFZRNAME. FRESE RS R
Tab 6 Results and evaluation of the coincidence rate of negative and positive reference for internal control detected by three batches of the kits after storage for
12 months at 2-8 °C

Reference for internal The first batch The second batch The third batch
control of the kit D (450 nm/630 nm) Negative or positive D (450 nm/630 nm)  Negative or positive D (450 nm/630 nm)  Negative or positive
Positive reference 1 0.245 + 0.229 + 0.263 +
Positive reference 2 1.295 + 1.324 + 1.378 =+
Positive reference 3 0.327 + 0.307 + 0.396 +
Positive reference 4 0.601 + 0.549 + 0.587 +
Positive reference 5 0.738 + 0.695 + 0.785 +
Negative reference 1 0.105 — 0.085 — 0.115 —
Negative reference 2 0.112 - 0.122 - 0.096 -
Negative reference 3 0.117 — 0.109 — 0.118 —
Negative reference 4 0.085 — 0.106 — 0.096 —
Negative reference 5 0.067 — 0.075 — 0.086 —
Critical reference 0.195 N/A 0.204 N/A 0.212 N/A
Note: N/A—not applicable; + —positive; — —negative.

x7 28°CTHEMIRANAEI#IKFENHABEERUER
Tab 7 Intra batch precision results of three batches of the kits after storage for 12 months at 2—8 °C

Intra batch precision

Kit batch Precision reference for internal control of the kit
Average D(450 nm/630 nm) SD CV/%
The first batch Weak positive precision reference 0.255 0.025 9.79
Positive precision reference 0.731 0.047 6.47
Strong positive precision reference 1.317 0.050 3.77
The second batch Weak positive precision reference 0.238 0.026 11.08
Positive precision reference 0.695 0.050 7.18
Strong positive precision reference 1.183 0.065 5.47
The third batch Weak positive precision reference 0.265 0.027 10.08
Positive precision reference 0.753 0.058 7.74
Strong positive precision reference 1.366 0.088 6.46

®8 MEXRA. XA SN PRESE R E R R A
Tab 8 Results and evaluation of negative and positive reference for internal control detected by kit before and after accelerated experiment
Before accelerated experiment 6 d after accelerated experiment 7 d after accelerated experiment 8 d after accelerated experiment

Reference for internal

control of the kit D(450 nm/ Negative or D(450 nm/ Negative or D(450 nm/ Negative or D(450 nm/ Negative or

630 nm) positive 630 nm) positive 630 nm) positive 630 nm) positive
Positive reference 1 0.279 + 0.231 + 0.222 + 0.139 —
Positive reference 2 1.519 + 1.324 + 1.015 + 0.459 +
Positive reference 3 0.458 + 0.349 + 0.243 + 0.204 +
Positive reference 4 0.792 + 0.527 + 0.412 + 0.319 +
Positive reference 5 0.963 + 0.719 + 0.623 + 0.510 +
Negative reference 1 0.102 — 0.092 — 0.076 — 0.098 —
Negative reference 2 0.154 — 0.124 — 0.098 — 0.010 —
Negative reference 3 0.062 = 0.085 = 0.065 = 0.076 =
Negative reference 4 0.134 — 0.106 — 0.09 — 0.123 —
Negative reference 5 0.057 — 0.057 — 0.032 — 0.045 =
Critical reference 0.225 N/A 0.186 N/A 0.178 N/A 0.172 N/A
Note: N/A—not applicable; + —positive; — —negative.
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Tab 9 Intra batch precision results of the kit 6-8 d after accelerated experiment

Intra batch precision

Time after accelerated experiment Precision reference for internal control of the kit
Average D (450 nm/630 nm) SD CV/%
6d Weak positive precision reference 0.254 0.027 10.54
Positive precision reference 0.691 0.052 7.58
Strong positive precision reference 1.243 0.057 4.58
7d Weak positive precision reference 0.234 0.034 14.52
Positive precision reference 0.495 0.049 9.89
Strong positive precision reference 1.034 0.067 6.48
8d Weak positive precision reference 0.198 0.037 18.69
Positive precision reference 0.375 0.032 8.53
Strong positive precision reference 0.843 0.045 5.34
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