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Abstract Upon QSAM-based virtual vaccine library project, a reasonable human leukocyte antigen
(HLA)-A*0201-restricted cytotoxic T lymphocyte (CTL) epitope library was designed. The process is as
follows: (a) synthetical property score (SP-score) of amino acids is derived from 516 physicochemical prop-
erties by principal component analysis (PCA); (b) based on the SP-score, genetic agorithm-partial least
sguare regression (GA-PLS) is used to construct the quantitative sequence-activity model (QSAM); (c) em-
ploying QSAM as evaluation tool, CTL epitopes are optimized by GA; (d) frequency (f) of each amino acid
in different position of excellent antigen peptides is calculated; (€) the amino acid in condition of f>F (F is
the random probability, of 1/20 for the natural amino acid) is reserved to be favorable residue type at this
position and a structural element of the combinatorial library.
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Figure 1 Scoring distribution scatter of the first and second
principal components (t[1]/t[2]) in PLS model for 200 samplesin
training set
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Figure 2 Plot of the calculated versus the observed binding
affinities of 266 antigen peptides
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Figure 3 Frequency distributions of 20 natural amino acids at the nine positions at antigen peptide population optimized by genetic
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A BEAT /NGRS IR R R R R [ ] 3 45 H I 4
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Figure4 Crystal structure of HLA-A* 0201/peptide complex
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Table1l Structural elements of virtual combinational library for
HLA-A*0201-restricted CTL epitope

. Number of .
Position favorable residue Favorable residue type

4 GI,FY

I,L,M
D,L,M,F,W,Y,V
A/D,QG,LPST
A GLFV

Gl LFPV

A LLLLFPY,V
AL PST
ALV
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A O N O O O N W

w
i
&

BE T P OB AL R SR A B R AU 8 I v
J1%, BUVORHEAE T & 5 Ao By (1 1l e ), IR BAR,
K52 B0y T AR RAEFEA . Gevh AR 7 V0 SFEA A 1)
GERPEEE 2 . h TIA S iR BAx, AT
T 516 M KR B I S, Il PCA HEATAZ B
AERIBEAEAL IR, 133 T —FloBr s SRR A 1 2R
i PR A 43 (SP-score). K SP-score 454 GA-PLS 7
R AT 266 4~ HLA-A*0201 BR#IPE CTL RALIKSEA
PERE, WD T QSAM FEAL, I DLt h BLAiliE it GA
RACAF BN T — MRG0 B A ROs RS PR 1)
REFAAL G 2 W . DN BT (1) BRPE R I B2 K m AT MoK
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F, ST B AU RL I R A R T SR K
Thits, JF FsgsRat feh, A 8 T DU AR5 Dl AE
St Lk — D AR AN BTG B I ALA B R, HE [RI
MNiZA E], BT QSAM BRI EE PR H] . 1BS Bk 5
SEPR A DL ZE A M B 5 i T QSAM-based Virtual
Vaccine Library (1526 4k 22 (40 N\ L 4L FE A Al 2

MK

T 5 LRI B E R AR — 5, AR E—0 5%,
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