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Fig.1 The scatter plots of lengths of upstream sequences

vs. transcription rates of genes
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Table 1 The tetranucleotides extracted by frequency comparison

Tetranucleotide u occ, ms, occ, ms,
AGGC(GCCT) 3.57 120 65 56 58
ACCT(AGGT) 2.06 114 67 74 59
ACAT(ATGT) 3.77 272 66 135 59
ACGG(CCGT) 3.92 67 67 44 38
GGGT(ACCC) 243 98 65 50 45
ATGG(CCAT) 2.67 133 67 80 60
TTCC(GGAA) 1.91 195 66 134 55
CTCC(GGAG) 3.12 97 65 54 52
GCCC(GGGO) 4.62 69 66 34 33
GGCC 5.35 83 62 33 29
GGTA(TACC) 2.74 117 67 54 50
CCTA(TAGG) 3.80 105 66 50 49
CTAG 3.89 136 66 70 60
CCAG(CTGG) 3.05 111 66 60 54
CCCA(TGGG) 6.85 132 66 47 44
TCCA(TGGA) 2.01 128 66 73 58
GCCG(CGGO) 321 72 61 39 34
GCGC 3.45 84 64 41 40
CCAA(TTGG) 2.28 174 66 103 50
CGGA(TCCG) 4.24 78 62 48 39
GTAC 2.90 135 66 75 52
CACC(GGTG) 3.89 99 66 55 53

AAAG AGCA ACAG ACCA GAAA GCAA GGTC GACC GATC CGTA CATT CTAA TACG CTTT
CTTC TTAG TGGT TGCT TCAA TCTG TTGT TTGC TTGA CCGG AGCC GACC ATCC GTGG

The tetranucleotides in brackets denote the reverse complements. u denotes u value of the frequency

difference of the tetranucleotide between highly-transcribed and lowly-transcribed upstream sequences. ms,

(ms,) denote the matching sequences. occ;(occ,) denote the occurrence number of the tetranucleotide in the

highly-transcribed (lowly-transcribed) up-stream sequences. Similarly in Table 2.
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Table 2 The pentanucleotides extracted by frequency comparison

Pentanucleotide u occy
AAATG(CATTT) 3.38 77
AGGTA(TACCT) 2.84 35
ACACC(GGTGT) 2.71 40
ACCCA(TGGGT) 3.74 55
CAAAC(GTTTG) 2.60 70
CACCC(GGGTG) 2.75 36
CGTAC(GTACG) 2.44 44
CCATG(CATGG) 2.76 26
TATTG(CAATA) 3.78 80
TCTAG(CTAGA) 2.99 43
ACATT(AATGT) 3.29 91
ACCGT(ACGGT) 2.99 25
ATGTA(TACAT) 3.02 80
CCCAT(ATGGG) 2.52 49
CCTAG(CTAGG) 2.67 24

ms, occ, ms,
51 45 37
31 16 11
39 13 8
50 12 11
52 27 23
33 10 6
42 10 8
19 9 8
55 45 32
37 16 10
56 50 26
23 11 8
54 44 31
44 12 11
22 10 5

GGATC AGGGC GATGG ATGTC GTCCA TCCGG CCGGA GCGCA CGCCG ACCCG GGTAC
TAGGA GGGCA TGGAA TCGGA GGAAA CACCA TCTGG CCCAA TGGTA TTTGG AGGTG
ACTAG GCCAT AAATA TATGT TACCG CTCCT TAGGT CCAGT CACGG AGGTG CCACT
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Fig.2 The upstream sequence of yhl001w
The tetranucleotides and pentanucleotides in Table 1 and Table 2 are capitalized. The underlined parts are

transcription factor binding sites hit by TRANSFAC matrices. Several sites are overlapping.
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Analysis of Potential Sites in Upstream Regions for Positive
Transcriptional Regulation of Yeast Gene”

WANG Xiu-He, ZHANG Jing”

(Department of Statistics, Center of Applied Statistics, Yunnan University, Kunming 650091, China)

Abstract It has been demonstrated that there are differences between introns of highly-transcribed genes and
those of lowly-transcribed genes in sequence length, position preference and oligonucleotide usage. Further
observation showed a similar phenomenon: the lengths of upstream intergenic sequences of highly-transcribed
genes are generally longer than those of lowly-transcribed genes. Based on the statistical comparative analysis on
the occurrence frequencies of oligonucleotides in the upstream intergenic regions of the two sets of genes, some
potential sites were extracted in the upstream regions of highly-transcribed genes which are likely to enhance the
transcription of genes. These regulatory elements turned out to be also over-represented by comparing the upstream
sequences of highly-transcribed genes to all non-coding sequences of yeast genes. Most of these elements are
agreement with transcription factor binding sites obtained from experimental analyses. And these elements are G,C
rich, this seems to be supplement to those potential sites in introns extracted before, which are A,T rich, in base

composition. Such sequence structures of highly-transcribed genes are favorable to the transcription of genes.

Key words yeast, upstream region of gene, transcription rate, regulatory site, oligonucleotide frequency

analysis
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