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Abgract: With the conpletion of Human Gerome drt ,bioi formatic research has entered the pos-geromic era. Sudying of
the control of gene expresson and function us ng computationa methods has gradudly become the maingream of research. For its e-
cid role in the control of eukaryotic gene expresson ,dternative licing has become an inportant topic in geromic research. In this
gudy \we anayzed dternative plicing of human genes based on conplete coding sequences (cds) of dterndatively liced genes. Asre-
ported previoudy we have st Up a database AdManDB. Transcripts probally belongng to one gene were put into a Snde cluger. We
ad o developed a new multi-aignment tool ,ASAL IGN ,aming to reved dternative licing patterns of transcripts belongng to a same
gene and identify their dternative and ron - dternative regons. Here ,through filtering we chose 371 genes that have two or nrore dif-
ferent cds. Usng Asdign we have identified dl dternaively liced regonsin the cdsdf sdected genes. We d 0 sudied lengths ,pos-
tions o dternatively liced regons,shifting of reading frames due to dternative glicing ,aswell as codon frequencies of ron-aterna
tive ,dternatively spliced regons and their boundaries,and ended with ome intereging results. Our sudy may provide importart in-
dghtsinto the dternative licing pheromeron and cluesfor prediction of dterndtive licing.

Key words: dternative glicing;multiple dignment ;gene gructure ; plice pattern

10

10 , 3.5 . '

RNA (dternative glicing) ,

:2001-06-27; :2001-09-10
: (No. 69872018 ,69935020) ; (No. 9550213000) ;



1736 2001
) , , Uni Gene
, . GerBank
) ) ) EST
) AdanDB
( 30% AdManDB
oy
3
, AMarDB :
, cds( ., mMRNA
, , ). ,
) MRNA , 899
EST DNA (a) cds,
( ) , (b) . 5UTR
, 3 UTR ,
(2 5
. ADB® | Intonerator!” | As , MRNA , cds
MamDB!®! , .
, EST , () . cds
, cds , )
, AdvlamDB el (d) cds
1563 , )
. , 371 ,
ASALIGN! | 371
899 4 —ASAL IGN
, ( ,
cds ) 371 s ASAL IGN 371 MRNA
, mMRNA ,
mMRNA ,
, —ASAL 1AV (
ftp://166. 111. 30. 65/ pub/ adign) .
ASAL GN . ,
2 —AsMamDB
g (
, ). Morgengern [
899 431 233 ('segment-to- segment) ,
, ——AdVianDB!®! fo=s) ,

(http:// 166. 111. 30. 65/ ASVAMDB. htrr) . GerBank



12A

1737
, .ASALGN nomic 80 % 5UTR
19% 3 UTR
cds UTR cds
) ) ) , cds
MRNA (UTR) ,
, cds mRNA  UTR
. , 371 cds, )
ASAL IQN 1 (preT 52
cel receptor) cds premRNA
sgl>- * * 1 *(1) * 426 * * % 427 % (1) * 846 * *
SR> %+ L% (2 %46 % e x ¥ AT () * ATL * *— * % 472 *(2) * 8OL * *— ' '
1 cds '
’ 371 cds
1 cds ’ 371 , 914
426 2 584 , 2 .
2 cds , , ( ).
427 471 , ;3
, 1 427 " os
846 , 2 472 ? o2s
891 1 y 02
015
5 103 , 01
005
, D
100
, ) 2
) ) 258
50 , 28 %. ,
51 mRNA  cds
,  AdMarDB 899
371 mRNA  cds
1 duger mMRNA ’ ’ (1]
Num. (e}
2(3(4|15|16]7]8[|10(11(13|19|21]|23|32 (
MRNAS )
Num. o )
1579657128117 7|2 (11|11 ]1|1|1
duders
5.3 cds
371  duder 1266 mRNA.
2 duger cds , cds
Num. & cds 234567 [15]17]20 ’ cds 371 914
Num. o dugers 252169271 91 9f1f2]1]1
, 3 cds
371 cluder 992 cds.
, 371 3 cds
1266 mMRNA , 992
cds, (1266 - 992)/ 1266 =21.6 % 189 368 357
UTR 21 % 40 % 39 %
.Mirorov 2] EST e cds



1738 2001
, cds formatik. uni- suttgart. de/ GENIO/ frame/ ) .
, cds )
MRNA , MRNA
54 )
premRNA 12 804 ,
MRNA. , , , , 6
200, 800
55
371 , 51 ) )
, 14 %. 51 cds
, 42 , 371
, 2 cds ,
cds , , QTG
, MRNA (http :/ / wwv. kazusa. or. jp/ codon/ ) [2222! 27,143
, cds EID (http :/ / mch. harvard. edu/ gl bert/
ED) 7,255
e 6 , , , 27,143
(http :/ / genio. in cds
s Codons
1 UAQ 2 UAA 3 UGA 4 UCG 3.CGU 6 ACG 7 CUA 3 CUA -S— 27,143 Human Cds
g 9 CCO 10 GUA 11.AUA 12°UUA 13 GCG 14:UGU 13 CAU 16 CGC A~ 7.255 Intron Sequences
15 GAU 26.UGC 37 UG 28 CUU 35 ACU 10-U0G 31 00¢ 23 06y —=— Cds of Altematively Spliced Genes
gl 33 CAC 34ACA 3 UACI6 AUU 37.GCA 35:GGG 39.GGA 40°CCA —£— Altematively spiiced Regions (371 genes)
41 UUU 42 AAU 43 , i - ) N ]
49 AAC 30 COC 31 UUC S2AUC 53 AUG 54 GAL 39 0GC S6ARA —A— Non-Altemative Regions (371 genes)
57 GAC 38 GCC 39 GUG 60 GAA 61 AAG 62 CAG 63 CUG 64 GAG -+ - Codons on Boundaries (371 genes)
7
GGG
_ 6 GGu T
ES t H
\>" N
g
g
I*.
64 ;
3
3 , 371 cds ,
27,143 cds , ( :
, cds ).
GAA. , ,

, GGG,GAJ,AU AGG

,GaJ  AGG



1739

[15]
GGG G
cds
6
371 , cds f
ASAL QN cds ,
, cds )
, 371 mRNA  cds
, 20% UTR
, cds . , cds
cds )
, mMRNA
cds )

[1] GdfandM S,et d.ADB :database of dternatively liced genes [J].
Nucl . Acids. Res. 1999 ,27:301 - 302.

[ 2] Mirorov A A et d. Frequent dternative Plicing of humen genes [J] .
Gerome Research. 1999 ,9:1288 - 1293.

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

CQoit L et d. ISIS,the intron irformetion sysem ,reved s the high fre-
quency of dternative glicing in the human gerome [J]. Nat. Genet.
2000 ,24:340 - 341.
Hanke J ,et d. Alternaive licing of human genes nore the rule than
the exception [J] ? Genome Analyss. 1999 ,15:389 - 390.
Thanarg TA. A dean data st of EST-oorfirmed lice stesfrom Hono
spiens and gandardsfor clean-up procedures [J] . Nucleic Acids Res.
1999 ,27 ,2627 - 2637.
Drayuk | et d . ADB :database of dternatively pliced genes [J]. Nu-
cl. Acids. Res. 2000 ,28:296 - 297.
James Kent W ,et d. The Intronerator :exploring introns and dternative
Plicing in Caerorhabditis degans [J] . Nucleic Acids Res 2000 ,28:91
- 93.
Ji H,et d.AdMarDB :An dternative Plice database of mammes [J].
Nucleic Acids Res. 2001 ,29:260 - 263.

v [J371.

( ).

Morgengern B ,et d. Multiple DNA and protein sequence dignment
based on segment-to- segment corrparison [J]. Poc. Natl . Acad. Sii.
USA ,1996 ,93:12098 - 12103.
Thanarg TA. Postiond characterisation of false postives from conpu-
tationd prediction of human lice stes [J]. Nucleic Acids Res. 2000,
28:744 - T54.
Nakamura Y et d . Godon usage tabulated from the internationa DNA
sequence databases [J]. Nudeic Acids Res. 1996 ,24:214 - 215.
Nakamura Y ,et d . Godon usage tabulaed from the internationa DNA
sequence databases;its datus 1999 [J]. Nucleic Acids Res. 1999 ,27:
292.
Seorov S, et d. EID:the BoniIntron Database - an exhaudive
database of protein-coding introrrcontaining genes [J] . Nucleic Acids
Res. 2000 ,28:185 - 190.
Slowyev VV et d. Predicting interna exons by oligonud eoti de conpo-
gtion and discriminant andyssdf liceable open reading frames [J].
Nucleic Acids Res. 1994 ,22:5156 - 5163.

L1975 4 . 1997

.1936 10

P |IEEE



