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Fig. 1 Main types of alternative splicing
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Table 1 The number of acceptor and donor set for alternative and constitutive splice site in human genome

Number of 7, < 200 bp

Class Splice site Total number Positive Negative
(Non-GT/AG)
Donor 5924 4 608(483) 4125 83355
Alternative
Acceptor 6783 5 837(18) 5819 161 740
o Donor - 5984(64) 5920 116 697
Constitutive
Acceptor - 5160(16) 5144 142 728

L means the distance between a pair of alternative acceptor or donor sites and numbers in bracket gives splice sites of non-GT/AG.
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Table 2 The result of prediction on alternative donor splice sites in human genome

& Snl Sn2 Sn Sp TA MCC

-5 96.3 95.5 959 76.3 78.1 0.451

-4 95.1 94.0 94.6 80.1 81.4 0.484

-3 93.3 91.3 923 83.9 84.7 0.520

-2 90.3 86.4 88.3 87.8 87.9 0.555

-1 85.6 78.2 82.0 91.6 90.7 0.589
FEAURPE AR BT A i B2, TNILBY . Bl 97.0%, e 5w PESR bR N 92.6%, KK N

frd, SRR 3 PR, W f=—1 I, BUEMER

92.8%.

Table 3 The result of prediction on constitutive donor splice sites in human genome

& Sn Sp TA MCC
-5 99.6 78.4 79.4 0.384
-4 99.4 82.1 82.9 0.423
-3 99.2 85.7 86.4 0.470
-2 98.5 89.2 89.7 0.526
-1 97.0 92.6 92.8 0.597

0 92.7 95.8 95.7 0.682

E T AR (¥ 52 AT B Bl e v, T m]
AR, BEANA, SRIAFE RS R,
RAPR. G B BUSTEMR P Efebr, LE$F

Ex==2 I, — NI AT AR BY BT L0 T AR 43 ) Ky
84.0%F1 78.9%, HBURMEFRIR A 81.5%, Frmthis
FrA 90.5%, KGR A 89.9%.

R
Table 4 The result of prediction on alternative acceptor splice sites in human genome
éa Snl Sn2 Sn Sp TA MCC
-5 95.2 93.1 94.1 722 73.7 0.355
-4 92.8 90.4 91.6 78.9 79.7 0.403
-3 89.5 85.8 87.6 85.1 85.3 0.458
-2 84.0 78.9 81.5 90.5 89.9 0.515
-1 76.4 68.6 72.5 94.7 93.3 0.567
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FEL L SR B R s e vh, T I LB 3%
Brel, SRR 5 PR, e &=—1 N, BURIESR

Frh 94.1%, H5F S rEiEhs h 94.3%, B A

94.3%.

Table 5 The result of prediction on constitutive acceptor splice sites in human genome

éa Sn Sp TA MCC
-5 99.4 71.3 723 0.280
-4 98.9 78.2 78.9 0.329
-3 98.2 84.5 85.0 0.392
-2 96.8 90.1 90.3 0.474
-1 94.1 94.3 943 0.574
0 87.6 97.1 96.8 0.661
\ » BURRAL R, IEPE-2 W BIME, T EE RAEUE, i
5 W it ZH R BYHR AL R, e REBIE -1 I T 45 R AR
AR BT A b (RS ARG P g AP SKIATARA PUpRS AN 52 A BY A7 50, B
PR AE, DL A RS IEE CL iy s TR BEA 00 87.9%A1 89.9%, X ALELIE A4
BRI ARSI GC &t TC &, WA S RIS AR BY A G RS 52533 7 92.8%6 A1
SR P RS Py A R NS F I R 94.3%. HRIRATTITAN, X T RS AR YA R TR
BUHEAT S, 45 AT F I SCHR B8R E RS B2 9 78 80% LA T, L i &
FUFH IDQD Jy i B BT B i, iy RS T IDQD Jy ki il fig
(AR, A3 SR ) B TR 3 BRI /N N T HE DR A RN BT AT AR & (R HIBR
JUT AT BT AT (0 LS BB, Lt A BRSPS A BT I3 5 i
A4 TR LIRS 5, B nt,  GT/AG BREN BT (KR BB Bl i, VI & {8
e BB SRR, R Y ek T sy PRV AR my AL BT R L BB AR
BEREGL . G IR R A bR, wfers BHERALAUTIUN £ (O, e 4 D,
(@) (b)

Fig. 4 The distribution of £ value for true and false donor splice site (a) and true and false acceptor splice site (b)

in human genome

x-axis indicates £(x10) and y-axis gives the percentage of splice sites with £ in each 0.1 interval. AS1, AS2 and CS mean true alternative splice site 1

and 2 and constitutive splice site respectively. AF and CF are false splice sites in alternative and constitutive splice site databases respectively. & : AS1;

W:AS2; A:AF; X :CS; % :CF.
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Table 6 Prediction results of classification between alternative and constitutive splice sites

& Sn Sp TA MCC
Donor 1.6 62.8 70.8 66.2 0.333
Acceptor 1.2 61.1 70.9 64.2 0.298

5 HAB R FAREE,  E3R SRS T Wang 4519
T IR, R ASCR) IDQD J5 % 2 H bR 2 A
KRR BT A (9 5t P 4R R AR PR 2 Bk AT
ARV BIRRAL KT, AN R XK P 2 B BT
(ETAS 45 SRt ] DU SR i Un] — &, it ELA 31
TRENAGE — NS K g, WA R Y.

Xia SFUIBESE T X B AL 10 38 4 PR I F B

CSSP(GE A AN AT NCSSPCIE T 4407 %) I U 51
ik, WHBERAIE A IDQD JriERMT TS, 7EK
@ CSSP(3E4+ 7 1A A NCSSP(IE 3% 4+ A7 w3
PEEESEAL b, RO T 25 a3k 7 R, Atk
ity T Xia 2507956 131 AN E 4 AL 2k a1
351 AN E AL

Table 7 The performance of splice site competition recognition by IDQD and comparison with other method

Sn Sp TA MCC

Donor Our method( ¢=-1.7) 84.43 90.64 90.52 0.339
Xia et al'™ 84.94 89.35 89.21 0.395

Acceptor Our method(¢ =-1.5) 78.25 91.75 91.49 0.323
Xia et al'™ 78.34 88.31 87.98 0.346
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A BY AT AU U MEFR AR, 1 TS 25 A I ok AT
AR BT A5 P R B L IE 1K) 5 4 BB i K U M F
By T A0 1 5 4 1 S]] — AN BY 437 1
REE AL S

Sensitivity of prediction

1 5 9 1I3 1I7 2I1 2I5 2I9 3I3
Number of comparison
Fig. 5 The examination of truly competitive splice site
PS is sensitivity of predicted alternative splice sites and TS is sensitivity
of true competitive sites in predicted alternative splice sites. e— @:PS;

A—A TS,
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The Prediction for Alternative and Constitutive
Splice Sites in Human Genome”

ZHANG Li-Rong™, LUO Liao-Fu, XING Yong-Qiang, JIN Hong-Ying
(School of Physical Science and Technology, Inner Mongolia University, Hohhot 010021, China)

Abstract Based on the conservation of nucleotides at splice sites, the characteristics of base composition and
base correlation in the adjacent segment sequences, the distance between alternative donor or acceptor splice sites
and the content of GC and TC near splice sites, the donor and acceptor splice sites for alternative and constitutive
introns are predicted by use of the method of diversity measure combined with quadratic discriminant analysis. For
alternative splice sites the total prediction accuracies are 87.9% and 89.9% for donors and acceptors respectively
(with the chosen threshold -2). For constitutive splice sites the total accuracy are 92.8% and 94.3% for donors and
acceptors respectively (with the chosen threshold -1).

Key words alternative splice, constitutive splice, quadratic discriminant analysis
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