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ABSTRACT Objective: The aim of this study was to acquire the mimic peptides of A/B antigen and combined it with sandwich
chemiluminescence immunoassay (CLIA )to develop more effective way to measure the titer of A/B antibody. Methods: Three-round of
biopanning was performed on the phage 12 peptide library with NaM87-1F6 and HEB-29 as targets, respectively. Positive plaques deter-
mined by enzyme-linked immunosorbent assay (ELISA) were then sequenced, and the mimetic peptides were synthesized according to
their amino acid sequences. Competitive ELISA and agglutination inhibition were carried out to confirm the interaction between anti-A/B
and the synthesized peptides. The mimetic peptides was then combined with CLIA to detect A and B antibody titers. Standard curves
were prepared and the results obtained by the method based on CLIA and the micro-column agglutination technique (CAT) method were
compared and the correlation between them was analyzed. Results: After three rounds of panning and related identification, 13 and 19
phage clones that specifically interacted with anti-A and anti-B antibodies were obtained, of which 9(MTRIQLRMMRLH) and 12 (PQM-
SRHRMRMLP) showed the same amino acid sequences, respectively. The synthesized peptides were named MTR and PQM, respectively.
The results of competitive ELISA indicated that MTR can specifically antagonize the binding of anti- A and the replacement polypeptide
of the A antigen; PQM can specifically antagonize the immunological binding of anti-B and the replacement polypeptide of the B anti-
gen. Agglutination inhibition experiments showed that MTR/PQM could specifically inhibit the interaction between group A/B red blood
cells and anti-A/B. The synthesized peptides combined with CLIA method proposed here had a broad linear range (2-2048) and a good
linear correlation coefficient (for A antibody R*=0.9566, for B antibody R*=0.9762). The results obtained by the method based on CLIA
were highly correlated with the results obtained by the CAT method (P<0.001). Conclusion: MTR and PQM have good A or B antigenicity

* REETE W AT AR 2R A i LR G 1 H (WJ2015CB005)
FEZ T JEAKAF(1991-) AR5 Az, ST 1) « TS5, HRLITE < 15927458562, E-mail : zsm201106@163.com
o TR BT L, AP, EEESET5 1 LR G B-mail : 1097422706@qq.com
(Wi H - 2018-12-07  $5:3Z H 191:2018-12-28)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.15 AUG.2019

- 2823 -

and have the potential to be the artificial replacements of them. The method based on the combination of mimic peptides and the CLIA

can quantitatively detect the titer of A and B antibodies, and the results are accurate and reliable.
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Table 1 Enrichment of phage for three rounds of biopanning

. Antibody Concentration of Input Output (pfu/mL) Recovery (output/input)
Cyele (ng/mL) Tween 20 (v/v) (pfu/mL) A mimic peptide B mimic peptide A mimic peptide B mimic peptide
I 100 0.1 1.0x 10" 4.0x 107 6.0x 107 4.0x 10° 6.0x 10°
Il 75 0.5 1.0x 10" 7.5% 10* 2.7% 10° 7.5% 107 2.7% 10°*
il 50 0.5 1.0x 10" 1.6x 10° 1.0x 10° 1.6x 10° 1.0x 10°

Note: Pfu: plaque-forming unit.
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Fig.1 Affinity of amplification eluate with anti-A or anti-B antibodies

Note: Abbreviations: BC: blank control; NC: negative control. ***: P<0.001. (A) A antigen mimic peptides, (B) B antigen mimic peptides.

FE=ReVRPRIG ,  DNIE I i A b o i B AL E 35 4N (0
Wit R EREA T3 o 335 AR A SO B T TBS wh i ek
B, ] ELISA vEH 7 H 5 X5 W BBt i 26 i g o S5 R R, 43
S 13 A1 19 MR SEREXTHT A FIBL B Pk s s 5
FTy, HH A4S0 W BE fF e ek B X IR 3 A%, DA B A Ay 2
A I P A B 2, PS03 1R 37.14% 11 54.29% (& 2),
23 MEELER

Sof BH: G 1 1A SRR 1) sSDNA JEATIINT , 45 SR 5500, 20 A
9 A (4r510 A2, 8, 13, 22, 26,27, 29, 30, 31)F1 12 4~ (4> 51K
B4, 6,9, 13, 14, 16, 17, 20, 22, 28, 30, 35) BHM: M (R 7 bl 2 30
HATFI ) DNA JF51), i 5 HHT Y ) 2 26 W2 )7 51 i MTRIQLR-
MMRLH Fil PQMSRHRMRMLP(# 2), Hr1 A2 Fil B4 [ 5]
E & 3 iR . % MTRIQLRMMRLH I PQMSRHRMRMLP
P FE T AR MK, 7564 MTR Al PQM.



- 2825 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.15 AUG.2019

®
(=]

<

AN

NN

AN

* FRRNNNNNNNNNINNWN
AMMMNNNNNN.
AN

* /AN
+* AN
L MMM
AMMINTTITNNN.S.

* RN
+* HRIIIIIIIIIIINIIINNY
AN

AN

AW

* RN
L MAIIIIMIIIIINNNNS
AN

AN
AT
AN

BN

NN

AN

L MAAAARITaa
AN

+ FREIIIIIIIIIININININ
LI

AN

* AN
AN

AN
AN,

* RN
AT,

* FARIIIIIIIIINIIINIIN
AIIITTTThNSS.

e % § 9o
c © o o

(wuggy) anjep v

NUDNH A DOONIDNG

]
.

[11]

N

NN

L MAIIITTTNaN
E2 MMM
AN

AW

+ RIIIIIIIIIINININ
L MRS
L WA
L MM
AMMMARITTTTaN.S.

* FRIIIITIIIIIIININNY
L MMM
AN

AN

* HREIIIIIIIIIIIIIIIIINNY
AN

+ /AN
AN

NN

+ RN
* /I
NN

L MMM
* RN
AMMMMMNNINNN..

+* RN
AW

* RN
AMMMITTT..SS

AW

* RN
AN

* AR
AN

NN

* RN
® @ ¢ o <
o © ©o o o

(wugsy) anjep v

NSRS 0A DO NIONN O RPN VAP R P D R D PN VD

2 PHMEMEE AR ELISA MELER

Fig.2 Binding of monoclonal antibody to selected phage clones

Note: 1-35 given on the x-axis mean thirty-five phage clones. *: positive phage (A) 2,4, 8, 11, 13, 21, 22, 26, 27, 29, 30, 31, 34 clone were defined as

positive clones of A mimic peptide. (B) 1,4, 6,9, 11, 13, 14, 16, 17, 20, 22, 25, 26, 28, 29, 30, 31, 34, 35 were defined as positive clones of B mimic

peptide
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Table 2 Sequences and frequency of displayed peptides

Frequency

Sequence

Clone number

Mimic antigen

TRRRRSTHSLRM

A4

QSLLRINLPRRP

All

SSHRPRLRLLKM

A2l

RTNIRHTPRNHK

A34

MTRIQLRMMRLH
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B25, 29

IPKSSMRSPRMT

B26, 34

12

PQMSRHRMRMLP

B4,6,9, 13,14, 16, 17, 20, 22, 28, 30, 35.
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Fig. 3 DNA sequence map of positive phage clone
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Fig.4 The results of Competitive ELISA test results

Note: The x-axis represents the dilution ratio of synthetic peptide with the original concentration 0.5 g/L. (A) The sequence of synthetic peptide is MTR. It

was shown that A31 as the representative of phages with the same sequence of MTR has the highest affinity; (B) The sequence of synthetic peptide is

PQM. It was shown that B20 as the representative of phages with the same sequence of PQM has the highest affinity.
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Fig.5 The synthetic antigen materials inhibited the hemagglutination of erythrocytes induced by the corresponding antibody
(A) Peptide MTR inhibited the bonding between group A erythrocyte and anti-A. Microcolumns labeled 1-6 were the reaction system based on anti-A,
group A erythrocyte and inhibitor (named as A type reaction system): labeled 1, 2 with the peptide MTR, labeled 3, 4 with original phage library used as
negative control, labeled 5, 6 with the same amount of saline as blank control. Microcolumns labeled 7-10 were the B type reaction system: labeled 7, 8
with MTR, labeled 9, 10 with saline. Microcolumns labeled 11-14 were the O type reaction system: labeled 11, 12 with MTR, labeled 13, 14 with saline.
(B) Peptide PQM inhibited the bonding between group B erythrocyte and anti-B. Microcolumns labeled 1-6 were the B type reaction system: labeled 1, 2
with PQM, labeled 3, 4 with original phage library, labeled 5, 6 with saline. Microcolumns labeled 7-10 were the A type reaction system: labeled 7, 8 with
PQM, labeled 9, 10 with saline. Microcolumns labeled 11-14 were the O type reaction system: labeled 11, 12 with PQM, labeled 13, 14 with saline.
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Fig.6 The performance of the proposed CLIA assay

(A) Standard curve of the proposed CLIA assay for anti-A. (B) Standard curve of the proposed CLIA assay for anti-B. (C) Correlation of the results
between CLIA and CAT.
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