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Table 1 The yeast genes with higher transcription frequencies (> 30 ) and the lengths of the corresponding introns

ORF name
ybl027w
ybl072¢
ybl087¢
ybl092w
yhr048w
yhr084w
ybrl8le
ybhr189w
yhr190w
ydl075w
ydl082w
ydl083¢
ydl 130w
ydl136w
ydl191w
ydr064w
ydr025w
ydrd50w
ydrd7 lw
ydr500c
yer() 74w
yerl 17w
yerl31w
yl1039¢
yel030w
yel03le
yel076e
yell03w
yell189¢
yer027w
yar034w
yerl 18w
yerld8e
yer2ldw
yh100 1w
yhrO10w
yil018w

yil 148w

Thops P H
I I'ilI'lS(fl'll}l on fl'(-!{|11m1(:y. L.e,

60.

160

147

108.
38.
64.
87.
76.

202.

104.
82.

109.

120

82.
113.
83.
71.
95.
79.
87.
63.
133.
36.
45.
89.
175. 3
70.
126. 3
208.
30.
122.
173.
163.
35.
91.
122.
164.
82.

Tran. freq. '

5

[ - N

R RS

Intron length
384
308
504
333
511
506

432

405
491
539
339
435
384
389
466
525

308
230
456
468

368
312
354
320
379
455
398
561
400
434

ORF name

yjll36e
yill 77w
yil189w
yjr(94wa
yjrldse
vkl006w
vkl180w
vkr05Tw
vkr094w
ylr048w
yIr061w
ylr185w
vlr287ca
ylr3ddw
ylrddée
ylrd448w
yml024w
yml073¢
ymrl42e
ymrl94w
ynl069¢
ynl096¢
ynl162w
ynl301¢
ynl302¢
yol120e
voll2le
yor(096w
vorl82¢
vor23de
vor293w
yor312e
ypl079w
ypl090e
ypl143w
ypl198w
ypr043w

Y |}I'I 32\\'

156.

72

122,

122,

81.

106.

110.
152.

69

57.
102.
85.
116.
31
80.
77.
110.
53.
59.
37.
75.
5L
96.
60.
121
91.
64.
83.
119.
107.

124

73.
201.
80.
115.
34.:
92.
118.

Tran. freq.

6

the number of transcripts produced in unit time' !, similarly hereinafter,

1]

Intron length
460
317
386
275
260
398
306

447
349
384
398
415
402
463
449
345
512
432
551
447
390
401
411
527
437
407
421
594
525
409, 407
403
365
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Table 2 The yeast genes with lower transcription frequencies ( <10 ) and the lengths of the corresponding introns

ORF name Tran.
yal0Ole 1.
yal030w 2.
ybl018e 3.
ybl026w 4.
ybl040c 6.
ybl050w 2
ybl059w 1.
yhr090¢ 8.
yhrl19w 1.
yhr230¢ 3.
yer(097w 3.
ydl012¢ 3.
ydl029w 7.
ydl064w 8.
ydl079¢ 0.
ydl108w 1.
ydl189w 2.
yd1219w 10.
ydr059¢ 0.
ydr092w 8.
ydrl29¢ 6.
ydr305¢ 1.
ydr397¢ 8
ydrd24e 6.
yel012w 0.
yer(03c 8
yer(07ca 10
yer(}93ca 0.
yerl 33w 9.
yerl 79w 0.
yel087¢ 1.
yell3Tw 5
ygl232w 5.
yer00le 2.
yer029w 6.
yerl83c 8.
yhrOOlwa 3.
yhr012w +

yhrO16¢ 0.

freq.

1

s

RS

W B O W

(]

Intron length

90

128
97
116
69
357
89
97
136
86

110
292
81
146
71
80
268
111
89
92
96
123

525
92
87

200
58
93
83

213
63

119

168

ORF name
vhrO4le
vhr077e
yhr097¢
vhrl0le
vhrl23w
vil0D4e
yiloDIw
yjl024e
yil041w
yjl206¢
yir(21e
ykl0OT7w
yIr078¢
ylrl28w
ylr202¢
yIr275w
yIr306w
yIrd426w
ylrd6dw
yml025¢
yml067¢
ym1094w
yml124¢
ymr033w
ymr225¢
ynl050c
ynll30c
ynll47w
ynl246w
ynl265¢
ynl312w
yor22le
yor318ec
ypl031e
ypl129w
ypl175w
ypl241c

_\_’l}l'l I 1\\'

Tran.
4,
1.

I

e 2 2o =

freq.
3
4
8

101
113
124
87
91
131
116
77
118
143
80
141
89
94
116
90
134
71
279
99
93
83
298
86
147
91
441
120
95
105
108
201
347
102
105
84
80
59

Intron length
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HUAH W) 5 AHAEL B, AN Paltaulf (1) 5256 43 A0 0l IR LR PO AT R CATG AT TGAA.
CATGTGAA JE¥esk N7 &5 G AL i, FATH 70 Hr

Table 3 The tetranucleotides extracted by frequency comparison and the related messages

sequence ug a2 ms | oce | ms | o ) msg oCE
TAAA(TTTA) 2. 46 18. 05 77 686 68 185 60 141
AAAT(ATTT) 4. 48 17.70 77 918 69 217 68 271
AATT 4. 90 11. 67 77 790 45 174 64 385
ATTA(TAAT) 2.74 15. 84 77 566 60 145 56 127
TTAT(ATAA) 2.22 17. 85 77 623 64 170 59 115
TTAA 4.11 10. 01 76 540 44 118 60 236
ATAT 3.20 23.17 76 724 49 184 18 54
TATT(AATA) 3.76 19. 03 77 750 70 182 63 151
TTCA(TGAA) 2. 87 3.99 77 555 63 140 76 400
CATT(AATG) 1. 86 9.0 77 463 60 127 65 208
CATG 1. 64 6.21 51 210 21 54 34 92
GAAT(ATTC) 3.82 5. 60 77 430 54 92 70 260
GAAA(TTTC) 1. 83 4.51 77 649 65 184 77 462
GATA(TATC) 2,47 8. 85 76 343 44 84 62 134

The tetranucleotides in brackets denote the reverse complements. wu( uz) denotes u value of the frequency difference of the tetranucleotide
betw een the first set of introns and the second set of introns (exons). ms, ( msy) denotes the matching sequences, i.e.. the number of introns
in the first set (the second set) which contain at least one occurrence of the pattern. msg denotes the number of matching sequences in exons.
oce ) . ocey and occg denote the oceurrence numbers of the tetranucleotide in the first set of introns, the second set of introns and exons

respectively. Similarly in Table 4.

2.2 HZEBERRHINE EATR R 2 EUE S 3 P PRI RR I ZE (. L L
T RRILAT 1024 FE, JLrb wy Bl wa 3y ANPURTTRR I IEM(EF3E R, Bl GATA, L5
KT 1.64 18 HAZTF R W3R 4. 53 3 XM n] W, ] ZE A4 1R B 2k A G RN C, JE 5 -SGATA-3 (SR

Table 4 The pentanucleotides extracted by frequency comparison and the related messages

sequence i '8 ms | oce | ms oce ) msg ocCE
AAATT(AATTT) 4.35 10. 42 76 327 33 56 48 93
ATTAT(ATAAT) 2.08 10. 75 72 214 35 49 27 33
ATTAA(TTAAT) 1. 89 7. 80 63 164 26 37 31 42
ATATT(AATAT) 4.17 14. 54 73 290 33 49 13 19
AAAAT(ATTTT) 1. 86 13. 95 74 370 51 95 39 60
AAATA (TATTT) 1.72 13.23 75 291 43 74 26 36
TTAAA(TTTAA) 3.21 10. 01 67 213 31 39 26 41
ATTTA(TAAAT) 2.32 9.78 66 203 31 44 30 39
TATTA(TAATA) 2. 64 11.13 69 196 27 40 12 21
GAATA(TATTC) 2.16 7. 44 68 145 27 30 28 36
GAATT(AATTC) 2.66 2. 68 61 149 19 27 45 95
TGAAT(ATTCA) 2.06 4. 81 67 165 29 36 46 78
AGAAT(ATTCT) 2.18 2.06 65 128 21 25 51 87
TGAAA(TTTCA) 2.34 4.93 72 241 40 54 58 128
GAAAT(ATTTC) 2.10 5.58 74 196 30 44 42 88
CAAAT(ATTTG) 1.75 3.58 65 149 25 34 47 83
AATGA(TCATT) 1.70 7.98 70 191 31 46 39 54
GATAA(TTATC) 3.42 5. 88 63 105 11 12 23 30
CGATA(TATCG) 1.70 4.31 45 66 12 12 17 21
GGATA(TATCC) 1. 82 3.97 41 60 9 10 19 20
AGCAT(ATGCT) 1. 65 1.70 44 61 10 11 29 39
AACTG(CAGTT) 1.67 2.65 51 81 14 16 33 45
ACTAT(ATAGT) 1.92 7.56 57 106 17 21 11 16
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caacATAACTATTTTTATT Acag 3

Fig. 1 The intron sequence of ykl180w

The tetranucleotides and pentanucleotides in Table 3 and Table 4 are capitalized. The overlapping or connecting of them form wider

oligonucleotides.
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Abstract A great deal of experimental studies have shown that many introns of eukaryotic genes function as
regulators of transcription. However, comprehensive studies of this problem have not yet been conducted. After
checking the transcription frequencies of some Saccharomyces cerevisiae ( yeast) genes and their introns, a
remarkable phenomenon was discovered that generally the introns of the genes with higher transcription
frequencies are longer, and the introns of the genes with lower transcription frequencies are shorter. This
suggests that the longer introns of genes with higher transcription frequencies may contain some characteristic
sequence structures, which could enhance the transcription of genes. Therefore, two sets of introns of yeast
genes were chosen for further study. The transcription frequencies of the first set of genes are higher (> 30),
and those of the second set of genes are lower ( <10). Some oligonucleotides are detected by statistically
comparative analyses of the occurrence frequencies of oligonucleotides ( mainly tetranucleotides and
pentanucleotides) , whose occurrence frequencies in the first set of introns are significantly higher than those in
the second set of introns, and are also significantly higher than those in the exons flanking the introns of the first
set. Some of these extracted oligonucleotides are the same as the regulatory elements of transcription revealed by
experimental analyses. Besides, the distributions of these extracted oligonucleotides in the two sets of introns

and the exons show that the sequence structures of the first set of introns are favorable for transcription of genes.
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