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Abstract: This study aimed to investigate whether charged short peptides influence enzyme activity and

structure in the interaction system between enzymes and substrates, and to explore the regulatory mechanism
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of synthetic charged short peptides on a-amylase. In this study, the synthetic charged short peptides T} and T,

were introduced into the a-amylase catalytic system, and key indicators such as activity of a-amylase and

zeta potential were measured. The results showed that the addition of short peptide T reduced the activity of

a-amylase by 1.29%, and the addition of short peptide T, increased it by 0.4%. Both peptides induced

structural changes in the enzyme. The results of molecular docking showed that the conformational

interaction between o-amylase and substrate was changed by the charged short peptide. Based on these

findings, it is hypothesized that the regulatory mechanism of synthetic charged short peptides involves

modifying the enzyme's surface structure and active site, thereby influencing its catalytic activity.

Key words: charged short peptide; a-amylase; enzyme activity; regulatory mechanisms
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Fig.1 Roadmap for short peptide synthesis
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Table 2 o-Amylase zeta potential results

i Zeta HL Vi /mV

o-JER G ( ARALHL) -20.77
o-TEREG ( TiALHEL) -7.52
o-TERE (TALEE ) -4.16

PRI 115 S A [0 A 00 U A 2 TR,
—EBEIR LB TV Tl oY A
B, PR S (a~b) Fos o BIKEINA iR
ML IR (L ARG, LD 0 I K L 491 By 8
1M A R R R AL, eI AT RE R T TR T T
/N HANH)S S 2 o-TER A AT E . IROR
M AT IEE 7 A T (ol O £0 4% (278~279 nm ), 3% mf fiE
JE TIOR8 Rl P
FEA U SRR, 2t s AR TR TR,
a-TE R )55 A IR SRR AR SR M P I kA TR Ak
a- TR BUK PRI SR, BERISF KA TR

— B
—1:

0.30 ¢ 278 nm
025}
g
< 020}
R0.15¢
=
0.10}

0.05}
o=, . . ,
265 270 275 280 285 290
B /nm

(a) THERRIH B
0.30r 277 nm
025}
S 020f
Fo0.15f
&
0.10}
0.05F

%65 270 275 20 285 290
B /nm
(b) TAEF YR B LIS

B 5 o-iEH BT R AERRIE AR LI LT
Fig.5 The UV-Vis absorption spectra of a-amylase
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Fig.7 Synchronous fluorescence spectra of charged short
peptides acting on o-amylase
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Table 3 Changes of a-Helix content in o-amylase structure
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