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Abstract: It is important to avoid promiscuous binding between an anticancer peptide and multiple proteins
with SH3 domain, so as to minimize the risks of unpredictable toxic and side effects. In the present study.,
we applied bioinformatics methods to optimize amino acid sequences, in order to reduce the probability of
promiscuous binding. Relevant peptide databases and bioinformatics tools were utilized to summarize the
rules of promiscuous binding between peptides and SH3 domains. Based on that, we specifically optimized
the amino acid sequences of the peptides. The results suggest that most of the modified amino acid
sequences exhibit lower level of binding promiscuity, which significantly improves the overall binding
specificity and reduces safety risks (P <C0.05). This study provides a reference for designing targeted
peptide drugs with high binding specificity and low toxicity.

Keywords: c-Src protein; SH3 domain; peptide; promiscuous binding; toxic and side effect; amino

acid sequence

s BHE:2016-09-14

ES B 5K A B2 A0 5 0 2 Rl AT 5T 3 R 30 H Ceste2014jeyiA10104) 5 T PE 45 Ul 385 27 158 15 2% B 0F B 5 11 B
(KYC-cxtd03-2017004) 5 55 4tk 7 P 1l i S5 22 A 75 4R B T BOM ¥ B i3
Supported by Front and Applied Fundamental Research Plan of Chongging Science & Technology Commission
(cstc2014jcyjA10104) , Program for Innovative Research Team in Chongqing University of Education (KYC-
cxtd03-2017004) and the Second Round of Funding for the Young Key Teachers of University in Chongqing.

YERE Ao AE 2 58 (1980-), 2, T PCAE 0 2% B #42, W, BN FH 50 A W 1k 2 L Wl 25 AR S5 BF 5% . (E-maiD)

ren_sci(@sina.com,



% 3 M MEFRE. S BRI KA o Sre B ded 246 5B R 35

JARE S 214 4 5 2 ST T I 1 Joe Ry P IR I PR 2 — 1 JRRRE 1) R AR R e B U B B — AR A it oA T 1 a8t A
SRR TR R AR 0 R AR SR R B 2 14 U A 3 W) 2 2 A0 Y £ 5 T S R R 5 U RE 1 D B A
RZ— s R R 1 O A5 DGR 15 S B U S HUR A I e R bR R 2 B AL

h Js g R N SRC 2 i 1Y) o Sre 8 U2 AR 52 4 1Y i 4 1 5 11 80l % R 19 Bl 57 22— 18 1 IR D BB 5 6
WS ZRRIEAN RS o Sre Bob X il — M CD R w4~ 5 48 SH2 Fil SH3 # i. f&5¢ oSre
300 0 ) F A ] 8 R e L 1R 2 O B AR AR AR 2 25 . Rl s o-Sre (931 8 SH3 7E c-Sre
£ U 20 JH0 R A7 L JER A VR ) B A 3 I R A M 25 A T 25 A A P T T BB A 1 A R RO B 25 W 1 — T A
ST T SHS R SR IR TR C MR A SRR B TR I R LB R 2 IR A3 T BT -Sre 1Y
TEH DIREF I IR AR A o X — SR R DI 47 T 5 e 24 W 1 o e A A BE T A AT S R R B BRI T
HREMERN

YT AN 2 ST B S T 0 e B R AL B X o-Sre B R 2 BRSSPI . SR, SH3 £ A sk 3
oSre EAMMA . AREALPIES TR 300 24 SH3 G5 Fy ", H b 4 K 20 BORR i 1) 1 35 531 0 5 1R
J¥ 50 o I AR X L A A ZRECR S o Sre AL A RN A AR HAB T (1Y SH3 4
P SAAAE R SRR ) o BT LA 03k Z IR 25 b A5 o Sre BB FURF S PESS & AT 7E S5 30 o Sre §1 ) 08 97 2L
(1 [e] FF o R AT 8 ikl 0 5 He A 2 1 9 SH3 S5 A0k AR TR 28 PR S & - 15 WA AT RE T 98 -5 97 A0 5% 9 4 5 3 it » 5
R R T T Y B AR T

AT HSE L K-S o Sre W QA RR I SH3 4544 38010 1 57 PR 45 & wE A7 20 Fr o HBOTE T s A R 2R PR 25 5 1Y
KA. B 2 B FEIE B TS o-Sre B (1 SH3 S5 BAE AR 45 4 % R N Z IKAE R AR 58 (0 AL, 1
Ja T R ARG B e TR R B 2 IR AR P 91 S5 45 6 R e s R Z RAFAE A . fe)im » 2R T BT
S BRI MU XA 5 IR 22 JIK A 8 6 R e 91 R AT 1Ak (RO AE 5 1 22 IRAE 45 5k S 1 05 T B A S 5 4R T

1 HEE %

1.1 BERAVZHK

B 5 c-Src 2B SH3 45y 3 45 & ) £ ik {5 B K % B Molecular INTeraction ( f& #f& MINT) %k & )&
(http: / mint.bio. uniromaZ2.it/) . & 5. 7E48 R FL M it A c-Sre H F % 5% JE A9 AR HE 44 FF SRC J5 . AT LA
MINT %45 B 3R 13 C M 5 o Sre fF7EA EAE 40 7 (B HE A B AL B WM £ k4 B8 (U0 B g
ZI T . BEJE . DL B2 kb gk — 20 Bk it B AT 5 — 28 il B2 & X4 (class T proline-rich motifs) i £
KOy TAEE— 2 00 Hr . 36 — R IR F & XA AR AE 7 51y + 2 @Pr @P, Horp P AR AR . o REIEEAN
KEAPE WM EIER , © RRE KR RN EAR . e 2R 5o 2R . AR R NEAR AR,
AR G IR A H 2R » AR IF Ay B 2 B BR GEH A 2 R s I IR
1.2 SHEEEL0SH3 £MEEaNERTE

B A D B 22 KR 0 3 TR P 9 B S Bl R A D FASTA % X, 15 #% % A B] (modular domain peptide
interaction, MoDPepInt) {E 26 IR 45 %% T $2 it 1) SH3PepInt T. H #4718 (http: / modpepint.informatik. uni-
freiburg.de/SH3PepInt/) . SH3Peplnt Jj&— 5T B 19 SH3 45505 Z kA B AR B T &, i
A O RN SHS 5 2 ik 22 1a) F S M AH B AR T B0 X 34 ) i LS B 38 47 Y11 25, SH3Peplnt T H GBS R4
W — % Z KT 69 MAKED (P oSre FEH) Y SH3 M E TR AL GWE . i
SH3PepInt % th 4558 . o LIVEAGR¢ € 2 K03 TR o Sre 8 B LLAM 38 5 WP 8 HoAth 25 B3 HL AT ¥ 72 9 A B4 H
KE MM RILZIKG oSre AL G HRRIE. BR T oSre AN & AN Z RSB ERRELEG W
IR L IR 45 B e v P TG, RS 5 R 2 By

1E SH3PeplInt 7l 25 S /9 JE il b, AR B 5% 9 — 2 il CABS-dock 7£ 4k T. H Chttp: / biocomp. chem.
uw.edu.pl/CABSdock) % ¢ i J5 B 2 ik 5 SH3 S5 M Sk A7 — XF — A BEABIF $E . i 3 i A5t B 22 ik i) 2 6 1R
731 Fil SH3 45 k4 5 78 Protein Data Bank $%4f % (B PDB) i 4 5 CABS-dock HE i 4 #0L HH — 2R %)) A fi il 4%
BRI, 255 BB I HE R B LAY 7 AR 2% (root-mean-square deviation) S i 5 58 b5 , 24 75 22 B AL R — &
B 255 BT R A o i R T



36 TR KXKFFER % 40 A

2 #F R

21 FEEZHKE SH3 £MBE AR

H1 T SH3 S5k 32 22 00 52 R 0 & 5 il 2 R 1 2 BRI F B Tt » B2 9T o Sre HE ) SH3 5305 2 ik
FCIR Z ] B 4545 - B S0 me 23RS — L B AT Il 2R 4 X 2 Ik TAE M DR i I . Dy e, 283 B B X
MINT $#la e AT TR R A IR 2 R RSB R D WIEEL S o Sre BAFAEL T RRMZ K.
705 AR 5 — R M 2 R = DX Sy B B 1R ) 9 R AIE , e &0 0 T 10 4% 2 IKAE S AR W 92 i SR 28 &2 ik (1 L
“L1EFTIZIRT) . DU R 2 Ik O S A, L 2 50 22 JIK G B TR 7 51 045 & 4 57 o 2 18] 19 06 R R AT 1 4R

WG YA SRR BIEZ Iy T S E A Z B MG R R KB Z G R EA il A4S
S AF— RN AR 7 B KR B 2 B AN T3 A - HLd 7 2L R OS8R 0T . D 17 e At 00 9k A
255 KR EHM T MoDPepInt 164k it 55 8% BT #2 1) SH3PepInt T HY . Z T AT ZMA Hir £
JR B R P 5 45 S BT AR AR SR i L S 2 IR 7 SRR B A OBV S B . AR A5 R
EH B LA SH3PepInt T H S B 1 A B Z K5 o-Sre S 1 SH3 45 I 45 5. L0 ik Wl 1
SH3PeplInt FUM AR A 21k . fESL LA b 2B F 2t — 220 M T SH3Peplnt B #U 19 J5U B 2 Jik 5 A 2 1
SH3 S5 F S A AR FHSCZ . B E5 SRR W] AN [ J5U R 22 IR TE 45 4 4 S MR B B R iy 22 e (BT D).
SR IER 2 A S D B R AR A H A R R S IR B s IR e . B L R RS TR 2
KA — SR — Al SHS UL E B . 2 AER T 91 P 0 Il A R F & DU o bR ic . 2k 5
A PN AT AR S5 WA B P AR tpRic .

T
g9 zZz
g =2 o
5830 npBE 2 4 ffn oo zozoIilg. of
SOCEO L B R R B Rz ZEOG080 R EE e LR S
LTS FIRTY AR R A S e SRS A
1 D APG IMABE R P L PP VP r_1
2 F I Nt 2 .02 PDNS L
3 Foioao i 2 TP DNZPF A
4 I S QR = & i L MS D P
5 K GG R S LI it 08P P
6 L A S 2 i i N S AAG I
7 LQShiba 2 i dogs SyePp
8 L TG &8 2 0 i ppF SD
9 PAYEREEEERAD L S V I [ |
10 R A LRV Gy G T S

1 FREEZRNEEBRFIIMBANESES
Fig.1 The amino acid sequences and predicted binding targets of prototype peptides
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Fig.2 The fifth amino acid of proline-rich motif is associated with the binding specificity of prototype peptides
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Fig.3 After optimization, thefifth amino acid of proline-rich motif is replaced with Leucine
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Fig.4 Most of the prototype peptids, except for No. 2, showed higher binding specificityafter optimization
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