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[Abstract]  Objective To screen and analyze the peptides in 12 phage-display peptide library specifically binding
to the schistosomulum, not cercaria, tegument of Schistosoma japonicum. Methods A 12 phage-display peptide library
was screened with the S. japonicum schistosomula and cercariae as the target cells for biopanning by degrees, 15 positive
clones were picked randomly and deduced by DNA sequencing. According the sequencing result, ELISA test, elution
recovery test and immunohistochemical staining were performed to determine the specificity of the phages to the tegument.
To further examine its binding properties, the positive peptide conjugated to RhB and recombinant pEGFP-C2 plasmid
were similarly synthesized. Results After 3 rounds of biopanning, the phage recovery rate increased from 3.50x10°% to
3.20x10%%, indicating that the phage library was successfully enriched in the tegument of schistosomula. The analyzed
sequences were identical with 3 peptide sequence of ZL6, Z14 and ZL1. ELISA showed that the P/N value of MppZlA4,
MppZL6 and MppZL binding the schistosomulum membrane protein was 6.72, 3.65 and 2.22, while 1.58, 5.15 and
1.20 of binding the membrane protein of cercariae, respectively. Elution recovery test showed that the elution recovery
rate of MppZl4 [(4.60+0.27)x10%%] was much higher than that of MppZL6 [(2.10£0.23)x10°% ], MppZL1 [ (1.20+0.28)
x10%%] and M13KE [(1.30£0.60)x107% ] (P<0.01). Immunohistochemical staining showed that MppZL4 specifically bound

to the tegument of schistosomula with a positive rate of 83.0% (83/100). Fluorescent microscopy revealed that the
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synthesized RhB-ZI4 bound to the tegument of schistosomula. The ZIA/pEGFP-C2 plasmid was introduced into juvenile

S. japonicum and expressed in the parasite.
tegument but not to that of cercaria.
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Conclusion The peptide of ZIA4 specifically binds to the schistosomulum
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Table 1 Phage enrichment after each round of reverse absorption and bio-panning

Jre W5 1 W PR I Y T A JI5d & H ISR 5 [T WS A e T 1
TR Round T AR plu Phage in supernatant after cercariae absorption Phage eluted from schistosomula
No. added phages/ piu Bl ipf IR % Hlibipf I R 7

Number/pfu Yield rate/% Number/pfu Recovery rate/%

A S

55 1 FE 0 W 108 s -3
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??d?’j:%%!? ismgrption 5.40x10"°4 3.90x10" 73.51
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o 3 Heik 3.10x10"°" 9.90x10° 3.20x1072

3rd bio-panning
H. @ JRIAWEREIRRRE; v RBMi RS Sl YRS R R, A bR R AR

Note: @ Phages from original peptide library; V¥ Phages from cercariae reverse absorption and amplified on the phage volume; A Phages from

the last round of bio-panning and amplified on the phage volume.
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31, 32 DNA CZFH 2 MppZL6  (4.30:0.03)x10°  (9.10:0.063)x10°  (2.10£0.23)x10°

MppZl4 (4.20£0.04)x10" (1.90+0.093)x10’ (4.60+£0.27)x10™
MppZL1 (5.50+0.02)x10" (6.70+0.054)x10° (1.20+0.28)x107*
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Fig. 1 Identification of positive clones of linear 12 peptide

library by ELISA YSGLQDSSLRLR (RhB-ZL4), H4lREEN 98%; [FEtE
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A: MppZl4 SIEEMEES; B: MI3KE SBERMEES (FIHEXR),
A: MppZL4 binding to schistosomula; B: MI3KE binding to schistoso-
mula (negative control).
2 BAMEHREEZERS MppZL4 453 HLE SRR (x200)
Fig.2 Detection of MppZL4 specifically binding to
schistosomula (x200)
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K
A B

A: RhBZL4 5IEHERLG S B: RhB-12P SIEHRAG S (BIMEXTR),
A. RhB-ZI4 binding to schistosomula; B: RhB-12P binding to schis-
tosomula (negative control).
3 BHEAODRHBGEZERS RhB-Z1L4 HRMEE SR (x200)
Fig.3 Detect on of RhB-ZL4 binding to schistosomula (x200)

6 ZL4/pEGFP-C2 [R5 ik Hi i EE R
MR E R KIIIRA T E. coli ER2738 FREAISL
Wi/, X Z14 BT S T LS (50-
TACTCTGGCCTGCAGGACAGCTCCCTGAGGCTGAGA-
3"), MR Genscript NEIR2 91 Z14/pEGFP-C2 iy
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SRR 9EH 1 (enhanced green fluorescent pro-
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MEROHENET R EIE (K 4A), KA
EGFP Wik | il 5 AR % N ZLA/pEGFP-C2 it ki |
72 h Ja 9 A EEWES , 96 h 5 W GIH R ; EGFP 2
b TE MR EME R E, 200K, ddkrya
JEWR LA, FeYe3h 7% ; pEGFP-C2 %5 H

BRI 2R OO C (K 4B), ARAR W,

A B

A: ZLW/pEGFP-C2 T H; B, pEGFP-C2 %5 FI8RGE Y 552
AL (IR,

A. ZLW/pEGFP-C2 transfected into schistosomula; B:
transfected into schistosomula (negative control).

4 EAFRN ZLWHEGFP-C2 5MNERARMRHEEER (x200)
Fig. 4 ZLWPEGFP-C2 in vitro transfected into schistosomula (>x200)
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