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Abstract: [Objective] We focused on finding out the active area of catalytic domain of endolysin
Ly7917 against Streptococcus suis, consequently helpful for Ly7917 modification. [Methods] A group
peptides truncated from N-terminal of Ly7917 or C-terminal of LyCHAP were expressed and compared
with original Ly7917 and LyCHAP of the catalytic activity by plate lysis assay and turbidity decrease
assay, even the situation with addition of Ca™", [Results] LyCHAP showed excellent catalytic activity
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as well as the full-length Ly7917. Truncated Ly7917 from N-terminal showed no catalytic activity.
With the assistance of Ca®*, LyCHAP without 20 amino acids at C-terminal (LyCHAP; 3,) could
achieve the maximum catalytic effect even better than full-length LyCHAP. [Conclusion]
Ca%—dependent LyCHAP|_ 30 could be the potential alternative of Ly7917 for further clinic trials.
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Figure 1 Domains prediction of Ly7917 and serial truncated peptides

T AN IE T htp:/pfam.xfam.org/AHIEHK A
Note: Domains predicted at website http:/pfam.xfam.org/.

&1 PCR 319 RS54
Table1 PCR primers for Ly7917 and truncated proteins

Gk EA S L)l PR P B D) AL A

Primer name Primer sequence (5'—3) Restriction enzyme
Ly7917 F cgGGATCCatgacaacagtaaatg BamH 1
Ly791717-245 F cgGGATCCtccggtgtgtctgttggcaatg BamH 1
Ly791726-245 F cgGGATCCtgctatgctttggecagttg BamH 1
Ly7917s3-245 F cgGGATCCagtggtgccactggtgatac BamH 1
Ly791779-245 F cgGGATCCtccacatctgggccatttcaag BamH 1
Ly7917 R gCTCGAGttatttaaaagtaccccagge Xho' 1
LyCHAP R cchTCGAGtta*cgttccaggcggtgtgatgt Xho 1
LyCHAP;—00 R CgCTCGAGtta ataggggttgcctgatg Xho' 1
LyCHAP;— ;5 R ccgCTCGAGtta ctccagaatggtcaate Xho' 1
LyCHAP; 3 R cgCTCGAGtta gttgegggtagggtac Xho 1
LyCHAP;—14 R cgCTCGAGtta ctgttgacggtagetag Xho' 1
pSI2 F gtgagcecggataacaatte
pSJ2R agcttcctttcgggctttg

T T WS ISR ST A AN A

Note: : The reverse complementary sequences of a termination codon tta added in reverse primer.
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Figure 2 Electrophoretogram of PCR products
Note: 1: Ly7917; 2: Ly791717-245; 3: Ly791726-245; 4: Ly7917s3-245; 5: Ly791779-245; 6: LyCHAP; 7: LyCHAP,-140; 8: LyCHAP;-130; 9:

LyCHAPl—Ug; 10: LyCHAPl-loo; 11: Marker 2000.

*2 EHEFRKNEMAEBLNE

Table 2 The detailed data of recombinant plasmid and fusion protein

SR BE P BE 20 R4 FR iSRS PN O pI "
Protein name Nucleotide length (bp) Recombinant plasmid Fusion protein (kD) pl value
Ly7917 738 Ly7917—pSJ2 26.1+3.3 6.79
Ly7917 7245 690 Ly791717-245—pSJ2 242433 6.79
Ly7917:6 245 663 Ly7917:6-245—pSJ2 23.6+3.3 7.16
Ly791753-245 582 Ly791753-245—pSJ2 20.7+3.3 7.96
Ly791779-245 504 Ly791779-245—pSJ2 18.143.3 7.98
LyCHAP 453 LyCHAP—pSJ2 15.8+3.3 6.16
LyCHAP-140 423 LyCHAP,-14—pSJ2 14.7+3.3 6.09
LyCHAP, 39 393 LyCHAP;-13—pSJ2 13.5+3.3 5.92
LyCHAP-13 357 LyCHAP,-115—pSJ2 12.1+3.3 5.40
LyCHAP, 10 303 LyCHAP,_0—pSJ2 10.2+3.3 5.80

TE: "pI{E T M http://web.expasy.org/compute_pi/, FliAHE S BIVE 5 pSI2 2RI (N FRZEE 1 Hise)Y 26 aa (3.3kD)

4.

Note: ‘plI values of each peptide were predicted on http:/web.expasy.org/compute_pi/. Fusion proteins were consists of target protein and

26 aa (3.3kD) on plasmid.
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283 Ni-NTA B45)28T, JR1G2016H Ly7917 .
LyCHAP . LyCHAP, 14.LyCHAP; 130.LyCHAP, 5
F1 LyCHAP -100 6 M8, HIPENT 7 200 mmol/L
Bkmk 4 Binding buffer A (200-A); LyCHAP 24544
aifb )5, #— %] DEAE S8 F4ifk, Bem
F£ 100 mmol/L NaCl /] Binding buffer B (100-B)+H
(#1 4) Fa2lifb s 45 8 R EE A IRRE S 1.5 pmol/L,
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B3 FHREBFRLE
Figure 3 Plate lysis assay
ijI_: 1: Ly7917, 2: LyCHAP; 3: LyCHAPl -1405 4 LyCHAPl 1305 5: LyCHAPl 1185 6 LyCHAP1 -1005 7. Ly791717 -245 5 8 Ly791725 —245 5
9: Ly7917s32455 10: Ly791770-453 11: FATEXS B(pSI2-BL21). BIRITALALAE N 8 mm, DL EASFLAMIA B F0 5 1 1 SRR

Note: 1: Ly7917, 2: LyCHAP; 3: LyCHAP17140, 4: LyCHAP17130, 5: LyCHAPp]ls, 6: LyCHAPlfloo, 7: Ly7917177245, 8: Ly79172(,7245, 9:
Ly7917s3-245; 10: Ly791779-24s; 11: Negative control (pSJ2-BL21). Crude extracts of each peptide were added into the wells with a diameter

of 8§ mm.
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Figure 4 SDS-PAGE of purified protein of Ly7917 and
C-terminal truncated LyCHAP

. 1: #HH Marker; 2: Ly7917; 3. LyCHAP (& 1-4lifk); 4:
LyCHAP; 5: LyCHAP;-140; 6: LyCHAP -130; 7: LyCHAP 1153
8: LyCHAP-o.

Note: 1: Protein marker; 2: Ly7917; 3: LyCHAP (DEAE); 4:
LyCHAP; 5: LyCHAP;-140; 6: LyCHAP,-130; 7: LyCHAP;;3; 8:
LyCHAP;_1go.
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100 mm LyCHAP,
LyCHAP, |
80 mm LyCHAP| 5,
= 3 LyCHAP,
T
S 60 | I ' == Ly7917
}' T _ LyCHAP
5 50 o | - i T I ™ ¥
5 C— LyCHAP 100-B
5 40
=
20 +
0 1 1
2! ba
Dilution

5 FEEARSBEFIEEEITESELR
Figure 5 Catalytic activity analysis of partial and full length of Ly7917
. BT 200 mmol/L BKMEAY Binding Buffer A (200-A)"H (%) Ly7917, LyCHAP. LyCHAP, 4. LyCHAP, ;3. LyCHAP,_5 Fll
LyCHAP, 100 6 8 A FRMFR I IS FRAW, #F— 2 B 145 1) LyCHAP %% T 100 mmol/L NaCl Binding Buffer B ', #RiE
4 LyCHAP 100-B.

Note: Ly7917, LyCHAP, LyCHAP;-14, LyCHAP,-130, LyCHAP;_j13 and LyCHAP;-1oo0 were purified by Histrap fast flow resin and
LyCHAP 100-B was purified by DEAE iron exchange resin.

2-
1 mmol/L Ca®* No Ca™"
100 | || W LyCHAP,
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s L - LyCHAP,_ 5,
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S : l 1 1 = — LyCHAP
2 T
=]
<
=
[_‘
1 1 1 1
22 23 22 23
Dilution

E 6 Ca'W&TEIKEZIBEMEMN LyCHAP EREEEM0
Figure 6 Effect of Ca>* on serial peptieds of LyCHAP
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