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Fig.1 The relative position of intron in gene is defined
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E/ (E +E, +E,) (two introns)

[: exon: H: intron.

KAEE NG TR E S Sakurai 759
ESCHE, TERANTSHERANKE. mRAE
TALT S-UTR R, A& FHEERETRMAXAE
EMCNHE FEM B ST FRERL.

Bt AR AE TN B XA ETE
FRIEE BRI G, I LB BB BT
igip

2 & 5

2.1 AET. SETAEEERE
BAETHNKESRERERMNENKEHTLS
ERIER (B2, AILVEH, BRI IEA

b, BN E TR LA B L 300 bp 1F 4
SR (B2, MAE-ARETFHREETEETD
SPATE 200 bp AT, BARE TR EEN SR
ER#AHR0% (E2b). WAREENZEFHEE
BEEHEMNRE (B3, REF_AHEFH
EFKEHRE—HANTHEER AL F—4A5
EFHRKEFLEES, BT —TMKEHN1128 bp
Sh, HAEAREE 1000 bp, MHE AN ETHE
R ERE 1 000 bp, HPEHILSCKEEE
2000bp b, BEKE (HETF5HEFKE
ZFD KIS A2 RS AT, P A B E R
KELAEHENAR (B, F—4ZFANKE
thiederh, MHE THERMKERE R —, X
FTEEHMNAIEFREER TS

600
soofY - +Tre
sl o+
300{—\: *oA

200

Intron length/bp

DWE”‘ %o

100

50 100 150 200

Transcription frequency

bl 100 |

Intron length/%
@
=]

g ° e :
4o + " +
40 %+ o+ gl ;—r ' ' +
i * g3
20% :
0 al I ! ! I
50 100 150 200

Transcription frequency

Fig. 2 The scatter plots of intron lengths vs. transcription
frequencies of genes

+ and V represent Set | genes and et Il genes respectively, similarly

hereinafter. The length in (a) is the actual length of intron(s), i.e.,

the base number of intron(s). The length in (b) is the relative length of

intron(s), i.e. , the base number of intron(s) / the base number of

intron{ s) and exon (s).
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Fig.3 The scatter plots of exon lengths vs. transcription

frequencies of genes
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Fig. 4 The scatter plot of gene lengths (length of intron

and exon) vs. transcription frequencies of genes
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Table 1 The means and standard deviations of the lengths of introns, exons and genes in two sets of samples

Intron length /bp

Intron relative

Exon length /bp Intron & exon

length /% length /bp
Set | x 412 49 460 878
s 92 10 163 201
Set Il x 132 (100) 16 896 (712) 994 (827)
s 85 (41) 11 625 (338) 631 (445)

The numbers in brackets are the values computed except several samples with abnormal lengths.
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Transcription Rates of Yeast Genes Are Influenced
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Abstract A comparative analysis on the intron sequence oligonucleotide usages in two sets of yeast genes with
higher and lower transcription frequencies. respectively. has shown that the intron sequence structures of the two
sets of genes are different. There are more potential binding sites for transcription factors in the introns of the genes
with high transcription frequencies. So it is speculated that introns regulate the transcription of genes. But more
evidences are needed to favor this speculation. The detailed comparative analyses on the distribution (length and
position ) of introns and exons in the two sets of gene sequences also show that there is an obvious boundary between
the lengths of the two sets of introns. There is no boundary between the lengths of the two sets of exons, although
the means of their lengths are of diserepancy. The situation of the gene lengths (length of intron and exon) is
similar to exon lengths. As far as the relative position, the introns in two sets of genes all have a bias toward the 5’
ends of genes. But as the actual position is considered, more introns in high transcription genes have a tendency to
be located toward the 5" ends of genes, some even located at 5-UTR. These results suggest that the gene
transcription rates are related to the length of intron, but not to the lengths of exons and genes sequences. The
positions of introns may also influence the transcription rates. The transeriptional regulation of introns may be

correlative with the transcriptional regulation of the upstream of genes. or be its continuous action.

Key words yeast, transcription frequency of gene, length of intron, position of intron
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