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Yeast BEARBERISHENHR

# #, % %, &%, 7FuL
(HMEXFBEPANALEHWARRE, ARA RER 010021)

AE: AR RSE DU ALALRE ISR J, 2l d H Yeau MBRHRELK, 0
Yeast 1% 1.2.3 & ORF{open reading frame)#47 7 #hit , 43 4 MM E W, 35, 0l k
BERAAFREMN Yeast W6 X ORF, XA S . YL AL T ASHMAAFERBAFINFT R
B HEAN R JdARBENBELAEI TG, CTUARBREGRSEFERBATR, 5
$. LM TAM S SERARAF(ACAIUAHE)NES, XA, BN JERREAAEN
MAAEHAEE  AAERTHE I HERP 200X LRELFEEAARKRRE X,

EMM: Yeor ABAM; RAK; RERH BB, TiHE
HEAXE Q617  IMEAE:A  XEMS;1000-6737(2001)03 - 0535- 07

BEEEARAHANER, REXRTHIARBLDAMAYE M AREERS
DNA 2R A ME T, kB 8 (Escherichia coli) B8 ( Saccharomyces cerevisiae)Hl
88 B ( Caenorhabditis elegans), B 2002 £ %f 54,2003 £+ A 25,2008 FxF DR £ EE4
FRMMFRESER. B, BNCERANEELHAERAHUSANBTHRRE B
“RE", MR FNXERELERAN ‘RS CRIFENEL. Bt Lx DNA £F
FIMANEERENIDFERMNER T E MEIMFERIZW . HEPERNEETF
MBELTAFREBRELE,

Yeast CHIBORF R, 2+ 6%, £ 1 X ORF AAREZBHR NN BERFF; B 2
X ORF R#ESCHELHABMMOERYF]; B IR ORFRHESEHEARSENNER
FA; H4XORF EBSKNELRBMAMNERAET): 5K ORFREESXNELHH
HBBNBEEES ;8 6 XRKERMN ORF, BIIEM Yeas: 2HBARBEHIRSLY Y
738 (0: YALOO1c, YBR299w %) % 1.2.3 % 3587 4 ORF R HEH X &, BH Yeast N
BROKBUESH, NTHE LM Yeast PHARENO ORF RRWE W TS, RN
Yeast F 6 XE MM ORF AL BRAGNE A 854, FRE TR —F B ZHMRE
49 EAANEHEE,

1 FESMAIER

XM (2, 31 FREFEAHE, LRSI MN U S8 %, HRABTHAL=RY
BRHER, AT .SH.3BEFRBERFERBER X4, 5] X3 ALRBHE,
REEB B CORTTIAH, RRABEHH POOK k=N/3 HAFEMR, RAMBEEH T
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M=ANMRERAESLE; XM (6, 7) BXTHYNERHIQ), #HEXLT

F)=AHL RARPE F()E =3 HREAHE, RTABENZRERER.

HFFRAHEERERAANAXEBTRAALETAR, RS TEABFIHED
FHEZAUR ENHEELRORERYS WA AR EAAKSERERESF K-
REFERERMRB . TUHBSRFANE - HERRSERBFAHED,

ATUXR [1] PHERTMERIMBN D WABH, #—-SEXSH d=D- D,
(Dy WRKZXRE 29),0 4 EHRWUERESK, Kb

D= ZZ'IM, ~fol  (=ACG.T: i=1.2.3) (1)
Mﬁmﬂﬁil’ﬁi ~WE HAESRASBTIOARANRN T MR, £, RAORRE

JHREZREEE TN a8,
ER NTHAFA D HEET O,MFEHIFEA D E—MHE 0B 1 ZRRMHE,

2 SREBTESHNEER

ﬂmﬁﬁ- Table 1 The average probability of codon at 1,2
RAI Yeast H% 1.2.3 33 and 3 site in Yeast coding region
3587 1 ORF #47 T &3t J WA ME pA) PO PG P(T)

Ezaﬁmﬁﬂsmmumzifq 1 0.331  0.157 021 0.2
RERLH L RF0 1-3GRERT 2 0.350  0.226 0.143  0.281
MERE ;) W RE=RAERTHE 3 0.20 0.193  0.186  0.331
iGN f, BATRANRFA— v o4 0192 0207 0.278
WE; HAE=BREEBTHRAN
R EBMEA M,

BER1TH L AM RGN D
Hi2H Dy, Dy RATLLENRNBEY— 1%
EEN. WTF Yeast ¥ 1,23 X08—4
ORFHAKBNM DM, D5 D, NE
Mhd, EXd=D-Dy, EHHER 4 AT
ORF WM WE f(d) . 5RLE 1. HH+ L3 R PR
RANMTRENRNE: 1) HadARRB 1/ -0.3 0 “--’; 66 09
100; 2) ¥ d> 14 ORF KR 25 Fig.1 The curve of relation between parameter
(d> 1H ORF ¥ %4, RH YDL130w,

YDR534c, YKLO9%w - a. YMR173w,.

d and its relevant frequency f(d)

YORO53w R YOR383c ¢ 6 12, 4 THE N 8, RIVE T SHMAE) AE 1 8, Kt K
BERBRRMEEHT,
BYHE d RS o HHELRE:

d=)] fld.)xd, (2)
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o= /Z‘ fldi)x (d,-d ) (3)

A#: d=0.105, ¢=0.164, B (d to) ENRESH d HREK I, EAHES B 9 I X 1o
H(-0.059,0.269).

3 NARESHNRE

RETHESENREEEE, B Class=1.2.3.4.5.6 FH ORF FHIRE 1 %
ORFHEH SR.IVRFILENYF ASMIUFARTTRR SR 0£2 YR.SAF
PGB N 600bp, AR REH=ENMIFR SREANRENA.C.C.THRE
AR DEREL AR P(n)(n=AC.C.T)HR. RIERE 1 LL"Y"F LM 2513
£FFENRREF, FE—RR 52— —SNNAIEIER, HRM c HEXFNNEK
B,ed B d HEERESROBMERE(-0.059,0.269) BHFRA LR, X = (100% cd/c)%

Table 2 The verification of different type sequence parameter d

Sequence ¢ cd X(%)
Class=1 2513 1823 7.5
Class=2 340 248 72.9
Class=13 734 551 75.1
Class=4 652 424 65.0
Class=5 1544 1021 66.1
Class= 6 399 208 52.1

intron 231 97 42.6

F1ail 2513 m 30.7

5'cap 2513 416 16.6

Component random sequence 2513 67 2.7

HEERESRNRUEAAOFAERNE
i

AE2PRMNTLINERRDN, HTAY
FIRSR AFHUFHSERETA, K 4
HE NFESEXEN TR, RHAL2NN
RAR—THSFH HEN 4 HLTLHTE
ABESKREF A, TAY T, ARFAHE
o BAMKBLETRIMKESKEBA,H* 0 0z 04 05 08 1
HRi%¥ ORF @B EARMTRENEE, X H cal
LESRAFLUSE J BEREA TRBER Fig.2 The curve of relation between CAl
RERBEF, LS SRR OBISK, value in gene d <C—0.059 and its relative

number of gene.relevant CAl average

4 ﬁﬁiﬁgﬁi*mm*ﬁ value after sectionalizing by d value
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Table 3 The average probability of codon at 1,2 and 3 site in Yeast coding region,
d average value and its CAl average value
P(A) P{C) P(G) P(T) d average value CAlaverage vajve
The 1 0.337 0.172 0.247 0.244
first 2 0.346 0.206 0.146 0.302 -0.149 0.13
section 3 0.312 0.183 0.189 0.316
Mean 0.332 0.187 0.194 0.287
The 1 0.331 0.159 0.293 0.217
second 2 0.354 0.222 0,142 0.281 0.002 0.18
section 3 0.291 0.189 0.187 0.332
Mean 0.325 0.190 0.208 0.277
The 1 0.318 0.128 0.344 0.211
third 2 0.329 0.283 0,142 0.245 0.282 0.39
section 3 0.247 0.238 0.161 0.354
Mean 0.298 0.217 0.216 0.270

4.1 BTN S SO B X M ( ~0.059,0.269) ARG, MM 1.2,3 %4 3587 4~ ORF
SHEB: d<-0.059 MR E—BIt 441 1 ORF, -0.059<d <0.269 # %% B3t 2638
4 ORF, d=>0.269 {RB B3t 508 1 ORF, AR5, BANKEE=-BNHREE-BE
ERTFHARMUE COF 88K J FHEURAMNMG CAI FHE(RE ). B4, R4 H

TERESN 4 HBE EBH CAI HSHEHERRX RS, LE 2. B 3 H 4,

Table 4 The average probability of codon at 1,2 and 3 site in Yeast coding region,

d average value and its relevant CAI average value after sectionalizing by CAI value

P(A) P(C) P(G) P(T) d average value CAI average value
The 1 0.340  0.168  0.270  0.221
first 2 0.349 0.222 0.146 0.283 —-0.064 0.12
section 3 0.302 0.183 0.1% 0.319
Mean 0.330 0.191 0.204 0.274
The 1 0.325 0150 0.305 0.221
second 2 0.354  0.226 0.13¢  0.280 0.047 0.20
section 3 0.28¢  0.195 0.180 0.340
Mean 0.321 0.1 0.208 0.280
The 1 0.310 0.116 0.355 6.220
third 2 0.327 0.253 0.148 0.2712 0.292 0.64
section 3 0.230 0.263 0.159  0.348
Mean 0.289 0.210 0.221  0.280
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Fig.3 The curve of relation between CAI Fig.4 The curve of relation between CAI
value in gene — 0.059<d<0.269 and its value in gene d 2>0.269 and its relative
relative number of gene.relevant CAl aver- number of gene.relevant CAIL average value

age value after sectionalizing by the d value after sectionalizing By the d value

MEIRGITLUEN, d ASREKEREEELE, K J EOMKRAKTE LN
Ko WERNEERE, EHESHMRARESBUE, M AHNBERES X4 FER
REESETH, KO . BIUEHPA) B IMNSHPO)B2ERNHTIRER J E
SREXTHMRTRAD, AN TFEHEBMEERE 0% EL B 2HENPC) . F 14
REPG) EBI3IRKAP(T) BHEE JHSREKTLHMATMX, A% T LM, AR
BHBE 10%EH, FEHRAI L FEFHBIMASREGX, B2 HRSHLTEL,
ERNBERN ERTHB IMSAAANBSREAX RO IPHLENMECHE
I A RARE TS 2 AR ER LK THRATRD, BECHE 2NSEER
BEGCHR INAMEMERLKFHNATHK,
42 NTH BRI HERAKEEEHXXR, RNTELANSBEEHIR, B, BER
CAI MG 1. 2, 3%A 3587 M ORF A =B CAI<0.15 N — B3t 1584 4
ORF,0.15<<CAI < 0.4 #y R % — Bt3t 1688 4 ORF, CAI>0.4 #7h% =Bt 3154 ORF,
ARG, BANKH R =B NHBEEER TR MM EA LR FHMEFARBEHENY 4

Table 5 The average probability of codon at 1,2 and 3 site in Yeast coding region, d average

value and its relevant CAl average value after sectionalizing by CAl velue in gene d220.269

P(A) P(C) P(G) P(T) d average value CAlaverage value

The 1 0.325  0.135  0.328 0,212
first 2 0.332  0.294 0.142 0.232 0.237 0.22

section 3 0.259  0.224  0.168 0.348

Mean 0.306 0.218  0.212 0.264

The 1 0.306 0.108 0.370 0.215
second 2 0.322 0.266 0.142 0.270 0.367 0.65

section 3 0.219 0.2710 0.154 0.357

Mean 0.283 0.215 0.222 0.281
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HERBE, HRATUNEREL, d MSGHAKEREMRER, WE, F3IPHLH
EERNERESPHRAXEHEEERNA R, R4 PEDA R E 8RR RERN &
CAI 4 BIRUB I I0 .38 3 A0 P(A) B L SR P(C) B2 8B P(T)MREH d fH S
FEAFORATR N, B FRHME, BADRERBE 0%EH:E 2HEHPC).B LUK
MPG) BINAMP(T) MK J HESRXAKFHOHAKTHEK, Y FLEE, WAEE
BME 10%ES, .
4.3 EHPRIEEEE, d20.209 X MREM S8 REEHF TN CAI HHBFH
(CALL.=0.07;CAL., =0.92), CAT A5 N MERKMMEXERE 4, BNERIRE
MERE CAI<0.4(H 307 £)8 CAIZ0.4(F 201 ZIN A BL, 2 0EHTHE—H
A (CAIKO.4)RB_BA (CAIZ0. ) BHEEEBHTH =K LHFHRL, FEXR
RN ERRE S,
BMESGTUBA4IM42ARHEE, LN H I3 ENPA).F LIEEKPC) B
2RERMP(T)MEN J HERZXFHMKTRA, AFES 4. 1 424810, X 8, AT
FHHRARMEER,BE 0B LB 2HIRPC) B IAENPC) BIMEKP(T)
BEX d ESESAFHHATNKR, TP, N AEERRE 0% E RS+ &
—BN CAIERU R IMNB_EREZS ARERRLF _BERRE HEBRRHE,
5 Rt
5.1 ABEMTERMNANSYE ¢ EXRBRHHESRRALERIN, AETURFHER
AHABEAREAEERN, TEESH 4 FEHHERAR, ATURFERE,
5.2 XMATE TEN d SERFIAKP(H CAl HRERINXEEHR 2% J 5LAR
BAEEBIGMEHXER, RN Jd HHMX CAT AKX,
SIXAMERAER TN INKAM LU ESHAKTEE R, ADNAZFAFRERR
HABEETAEEN T, WAEEARARTWMRELS. 20004670, AEEE4
MO TEHC . BiE AHEM EAREARES 147, @ ELEXRTHEHR 0T
AEHE 0%, ZEURARNENAR LIREFH T EXWEANE, £XRETHP, 3
RREARERNAELEENMAMNTSE, AINEREHELHEMAKEERET -HE
ERRERANTE,
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RESEARCH IN THE CHARACTERISTIC PARAMETER OF GENE CODING

REGION OF YEAST GENOME
ZHANG Ying, Ll Hong, LU Jun, LUO Liso—-fu
( Laboratory of Theoretical Physics and Biology, NeiMongol University, Hohhot 010021, China)

Abstract: The parameter d is defined as basic parameter D, the bias count of base
component. The characteristic parameter interval of d is obtained statistically by of the
ORFs(open reading frame) of the 1st, 2nd,3rd type and regarded as the characteristic
parameter of Yeast gene coding regions. Using this interval as standard, 6 type ORFs,
5" cap, 3’ tail, intron, component random sequence and other non - coding region se-
guence are verified. It is found d can be regarding as characteristic parameter of gene
coding region, and d can clearly specify the coding region and non—coding region. In
addition, the relationship between parameter d and gene expression level is discussed.
It is found that parameter d is corrlated with gene expression level. And some base
bias of the 1st and the 2nd site of a codon also are related to gene expression level as
well. '

Key Words: Yeast genome; Gene coding region; Bias count of base component;

Direct proportion




