VLAV 224R ( Jiangsu J.of Agr.Sei.) ,2022,38(3) :730-738

730 http: //jsnyxb.jaasac.cn

PR XM, TSR, 55, 405 ovPAGT [T 4 DR RO AN 77 ik A Al 57 5 R [ 0] TR 24412, 2022, 38(3) :730-738.
doi 1 10.3969/j.issn. 1000-4440.2022.03.019

HE ovPAGT B EEZFHREEERERMN G ENEILS
N A

PAREN, RKH, mmA, s, KR, Faid, FFE
(1LAITIRIE B AL 548 TREE B, B IR 408100; 2. 8T8k BRI P i I e 40 2 i e o B S B 7 0 1) 48 o 5
Y52 BE AF 8320005 3 HHEAR BAEMER AT O BT AT 832000)

WE. gy —FhaieE g5 Jo)r R AR R BTE RS T ) PSR LA 2L I JRAHSCHE B 1 7 ( O-
vine pregnancy-associated glycoproteins-7, ovPAG7) ¥BRIE FCA A 43T 1R RS, # 37 — b 8] 322 355 4 B B 4K ( Indi-
rect competitive enzyme-linked aptamer assay, ic-ELAA) K& ovPAGT W EE, -5 ovPAGT A8 B iR A0 95 2% v
TP 45 B BCARVR B R RE SE AR - BAR L E ALY (SA-HRP) i B LU A SR £ AR A T A s s ) 12 1o
FATAAESG 28 d 7Y E SR TG D, R4 25 5 -5 4 40 A S A R 1 - I 6 28 R BRI 58 ( PAG-ELLISA) ik Ak
G B BRI T IV . S5 R, 7 ovPAGT B BTEHR BN 2. 0 g/ ml A4 5% WA 50 mmol/ LER IR 527
W (pH 9.6) 1. 0% 1ML 7% & [ B ] 2 h 3& BCARHRE N 40 nmol/ L SA-HRP R HLBI M1 = 40 000 (ARFLL) (&R
T REG SN ELR 40 min SEEAL SR T, ovPAGT 7 5% th R A 8 R IIL i 44 3R o R B A R M Y R34 0.1~ 50. 0
ng/ml (R*>0.994) BB il JJi i Mk BE (1C.,) 43 10 1. 40 ng/mlFl 2. 11 ng/ml, K BR 23 514 0. 11 ng/mlF 0. 19
ng/ml, ovPAG7 1E48 FIRESH FFAINbR M Z N 96. 4% ~ 106. 8% AN ARIEM 2Z/NT 6. 0%, IFIRIZWIZE B B /R ic-ELAA
BRIIS W URAE: S RERR 2R 5051k 96. 0% .83. 3% K1 91. 2% , 5 B MG IN4Y5 F— 2457 ( Kappa H=0. 810) ,

KB MR GRS R REIRS W M

FESES: S826.3°5 XERFRIRAD . A XEHRS: 1000-4440(2022)03-0730-09

Establishment and application of indirect competitive enzyme-linked
aptamer assay for ovPAG7 in sheeps

LU Chun-xia"?, LIU Chang-bin®, WAN Peng-cheng’, GUO Yan-hua®, CHEN Xia’, LI Hong-min’,

LU Shou-liang”

(1.School of Advanced Agriculture and Bioengineering, Yangtze Normal University, Chongqing 408100, China; 2.State Key Laboratory of Sheep Genetic
Improvement and Healthy Breeding, Xinjiang Academy of Agriculture and Reclamation Science, Shihezi 832000, China; 3.Analysis and Testing Center of
Xinjiang Academy of Agriculture and Reclamation Science, Shihezi 832000, China)

Abstract: The aim of the experiment was to establish a rapid and new detection technique that can be applied simply,

economically and noninvasively in diagnosis of sheeps in early period of pregnancy. An indirect competitive enzyme-linked

aptamer assay (ic-ELAA ) was developed using ovine
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28 days after insemination were analyzed by applying the ic-ELAA method proposed. The test results were compared with ul-

trasound B detection method and PAG-ELISA ( pregnancy associated glycoproteins-enzyme linked immunosorbent assay) kit.

The results demonstrated that, the optimized conditions were 2. 0 g/ml mass concentration of coated ovPAG7, 50 mmol/L

carbonate with pH 9. 6 as coating buffer, blocking the wells with 1. 0% bovine serum albumin for 2 h, the aptamer concentra-

tion was 40 nmol/L, the dilution ratio (in volume) of SA-HRP was 1 : 40 000, the competitive reaction time at room temper-

ature was 40 min. Under the optimal conditions, the linear range of mass concentration of ovPAG7 in both buffer system and

serum system was 0. 1-50.0 ng/ml (R*>0.994), with median inhibition concentration (ICy,) of 1.40 ng/ml and 2. 11

ng/ml respectively, and the limit of detection were 0. 11 ng/ml and 0. 19 ng/ml respectively. The recovery rate of ovPAG7 in

blank samples was between 96.4% and 106. 8%, and the relative standard deviations were all less than 6.0%. Results of

pregnancy diagnosis showed that, the diagnostic sensitivity, specificity and accuracy of ic-ELAA method were 96. 0%, 83. 3%

and 91. 2% respectively, which showed high consistency with detection results by ultrasound B method ( Kappa=0.810).
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Fig.1 Schematic representation of indirect competitive enzyme-linked aptamer assay (ic-ELAA) for the detection of ovPAG7
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Fig.2 Optimization of the coating condition of indirect competitive enzyme-linked aptamer assay (ic-ELAA) for the detection
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Fig.4 Optimization of the dilution ratio of streptavidin-horse-

radish peroxidase ( SA-HRP)
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Fig.5 Effect of competitive reaction time on inhibition rate
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Fig.6 Competitive inhibition curves (A) and calibration curves (B) for ovPAG7 in negative serum and buffer
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Fig.7 Specificity analysis of indirect competitive enzyme-linked

aptamer assay (ic-ELAA)

2.2.3 ic-ELAA t9mirmk & RHE W ic-
ELAA X BAVPEILIE 2847 35 0 [ ot oe: | oF — 25 PF
TR R PR AR % B, 3R 1 7R, ovPAGT ¥
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Table 1 Recovery rates and relative standard deviations of ovPAG7

in the serum by the developed method (n=5)

Vi ik Ko EER AR
(ng/ml) (ng/ml) (%) (%)

1 0.964+0.038 8 96.4+3.88 4.02

5 5.341+£0.282 0 106.8+5.64 5.28

20 20.830+0.968 0 104.2+4.84 4.65

2.3 ic-ELAA MESFEZEN PR A

RYAIE ic-ELAA BYSEBRI FHAICR | >R 4E 80 157Bk
FAMIE B E 1.3 SR 5 4% B ik 1.3.4
TSR AE IS B B IZE SR g, 25 Rk 2
FE 8 iR, MF 2 HAT LA AR 7 i JLAG I
53 HIFURZRE(BHME) ,27 RS Mg E (BItE) , AR
5 MR EEE, 2 AR B, 12 WU R 96. 0% , 12
Wi SR 83. 3%, iZ Wi ER R N 91. 2% , 5 4
PR & 92 W vE 1 SR 25 SR A L 22 % RN B 3% (P>
0.05), SCPrn; HESREM, A5 B B2 kiZ
REFA R E , Kappa 4 0. 810, KF 0.6, FHH
A B — 2ok,
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Table 2 Comparison of indirect competitive enzyme-linked aptamer assay (ic-ELAA), pregnancy associated glycoproteins-enzyme linked im-

munosorbent assay ( PAG-ELISA) test kit and B-scan ultrasonography for early pregnancy diagnosis in sheep

WPRFE OREIRY B

fBATE

R Hi 5 R %

ik HOE(R)  BOR(H)  BUR(H)  HR(R) (%) (%) (%) Kappa il
ATr ik 53 27 5 2 96.0a(48/50) 83.3a(25/30) 91.2a(73/80) 0.810
PAG-ELISA 52 28 4 2 96.0a(48/50) 86.7a(26/30) 92.5a(74/80) 0.837
B & 50 30 - - - -

U = FLHAE/ (TR PR+ ) X 100% , 57 57 = FUSI P/ ( BLBAPE+ IR BT ) x100% , ERG 3 = (I M+ B ) /4 B K< 100% . [R]85 4H

A7 FRRER AL E(P>0.05),

AR 1B 2,
B8 AILIEBHEREG6 dH2 ATIREEBBRELR

Fig.8 Images of two pregnant ewes by B-scan ultrasonography inspection at 60 days after artificial insemination

3 9

T ic-ELAA 43815 ik i gt r v, AR Ak s by 251
X AR 2O 2, A2k ovPAGT LB
JEE/N T RE S S EOR AE R S B 5 an SRk
TR, TS B0 A 55 AR R 25 A S, TEVEAR
TR G B PR Vi B o v IR A AT B A R A
JENT2 S AN BRI 2 A7 a5 Y P A o S
Gt BN SE S, SA-HRP Fl A= 1) 2 4k 11 33 Wi 4 44
SERROIGHR L IER RS, & T
S, BRARAG I R A PR RIS iR B
A9k 2% v T R v AL R A A SR — g
KUt 2% il pH KT8 H AR AL (pl) |, LA
PREF G M, E ic-ELAA 43 # Hh, SA-HRP 2 ic-
ELAA It {8 ) I (9 SC 88 P 22, 2R SA-HRP ¥k B i
%, BN FE S SA-HRP W i i+t v 5 o | #e AR 4%
PR, PR, AR X 2 R A AT AR A
TERAL SR T, 357 1Y ic-ELAA $R75 14 B 46 I R
HE R

H 1, ovPAG W5 J5 72 A 435 T 4 8 o B 35 (
Radioimmunoassay , RIA ) FIEHEK G2 W2 B 2 25 ( En-

zyme linked immunosorbent assay, ELISA )M

FERU, A AT R AR S U5 RIA I 5 B 2 1 3
ovPAGs ¥ i3] . 1l Karen %{20' X F U5 RIA
REUEEERCRP S 22 d AME L ovPAG WREE, 4T iR
DT A AR S5 43 S 3K B 93. 5% 1 100. 0%, fH
ovPAG ¥R 5 FFP IR AL BRI RS R IR G —
FESE R0 IR M W v W P 2 22 IR 2R R
Barbato 2570 SR SR RIA A EEERCAP S 18 d .24
d .26 d.28 d.30 d F150 d HIMIEAES , K& BLARRUIG Y
UEREESE PAG 7K i3 TR SRR I G IR B AR 22
SRR, BR T MBS, RIA B UG, (H 2
FURERYIEIRFRIZ K28 d) Z T M3 RES (20 d) ;55
Ah, S IEFESANT] FLRE T PAG W 5 Z i sl HiG
TCHARAHSEE

RIA HAR LA B 012 W R 0% FRe S, (3
T2 SR S R R B BR 1, RIA 35 15 31 R M AL #E
R, 26T PAG SR & A — MR BT R AL,
A 5 R S g A AT 23R 0 2 PAG-
ELISA i &K ovPAG, DAXT 45 2 4T BRI 4T %
B A Rovanil 25072 4l B Bk b 4 PAG-
ELISA 357 & (IDEXX) #0452 17 H PAG, S5



FAFR R AR ovPAGT (W) G i HCHS Fc (ARG T 12k 1 57 45 g 737

T A I B H 8, PAG-ELISA 2 Wi AUt Fn 4 S5
PESF 98 93. 5% F1 98. 9% , [T RIA 771, %R
FIEMTAELTYR 33 d J5 A REFAT & 1912 W o 2
(96. 1%) , 25 5 11 2 5 0T BE 5 19 ol A6z I 5 32 o7 )
PAG AR IEAIA 5%, Chaves 25" A BE K | PAG-
ELISA BV AR £ (IDEXX) K6 4 Uik 12 P45 2
M3, 345 8 AU (100% ) | 35 5 S M (93, 75% ~
97.56% ) FIES HER2(98. 46% ) , {H Shahin 251" %))
AR — BB S5, AT 53 5 2R AL = PAG-
ELISA .4 3£ PAG-ELISA Fi14 PA-ELISA & 4 iz
IZE I35 B PAG, 45 3R R, 113 A48 3 PAG-
ELISA A 45 5 AH 6L, 1T 4F PAG-ELISA 14 I ¢
TR Jp A

ARG FHEE ST ) ic-ELAA 75 B EC AP S 28 d
AR MY , AR PRI 25 R 5 PAG-ELISA Jy i3k
A—F, RITEEIRIZ W2 R RS,
AR S MEZERA K, A AR AR, 7RI iR
R, PAG P i W B Ry (4.3+1.4) ng/ml, >l
UEUREEFEAY PAG BT vk AR T I FHE (1 ng/ml)
SECTBBAESS R AT R TR R &R
T, RO L1 A B i A RS S8
g e 00 R B EB Y ) 2 Wt R rp
PR PE PR , $HE00 5 38 P ks S A 2%, i Il i
S NI 4% G BCAR AT BB ZE A T I Hh SR FR A
BEBR AR, 7 T A ION 1 A PH P G
TEARWIGE H  PAG-ELISA 2 Wik S M FIvE i R K T
TS g SRRt n] Rl AR A I AT G,
BRI S, IR A R
4 458

AWFFE LA ovPAGT I FLAR A PN 4 7, BT
PRAEESE T —Fh i8] 35 50 4 ELAA 20 ik, A 4
P Z0rE BA MR R (0. 11 ng/ml) | & A9
BPE (A 51 0 2 96. 4% ~ 106. 8% ) Fl A %5 B
(RSD<6.0%) , ¥ E 7 1Y ovPAGT-ELAA K 75 %
JOEFH T I3 A R T, 4 S AT R0 W 1 R 3R A )
91.2% ,5 PAG-ELISA U5 & R 75 I A 4% R b
B EATE AU, A R AT IR2 Wi
HPET —FPIC B PGEA I B A, B — N AR

SE
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