ZOOr=E+TA
Oct. 2006

EMMEFR ETHZE FhH
ACTA BIOPHYSICA SINICA Vol.22 No.5

ETEMNEOMNERZERERMRITEEMT?

p,

IEE,

b

(FEP R AU TR A Bt EBe, 1KY 410073)

WE. #RRBEEGH AT ERRBEZAEARTHERAL, BRF F R RRRIK. XFHAE
CA RAZ B FIRAN Akt im b, R T —M R THEG 0 09 RAZSE FAIAL E F 427 %, BEASER
T EALTEE 3T S AT B Aade, R TUMNAE FATHE B 6 B, B AARIEE 1 59 69 SR A AR A 2 B T

EEHIEN AT ZRFIR S EE,

Rt Fat B A B 4R

F AR 6 RATIEAL B EF AL B 4G 1) TR

ZI A5 BATAARIF o HATIS E, RERBMUAFS A ELGBMAT AT EATTAMLE., ST XMAFE L
T A AE MR LE R R, % AR R T FIAT A LA R B AL B A AT, 5 e Bk, Bk
PEAEARE A 0.85 A&, HFAHAEARTIA 020823 £ 0.65, A ifF o fmER ST 420 MF 0 4.

KA. RAEGRE L, #RAAE s, R
FESES. Q527

0 5

jillls

B UR AT . (transcription start site, TSS)
(T A 8 1R I v SR VA SR TSS A1k
AL P20 AT BRI B . 2 HT, &Pk R 4 s 1
eP IR R P AR 22 O g s a1 D DR PR R A L
5 SO BEAH OC 5 IR LU AR D, i e sk 4 MO
BN RN SR —20 . Ak, TSS Wik C
RN T E SRR A RS BT B, LRk T
HE DR S R A AR T 32

WEFE& ], TSS I 2R A (A 5 G),
A7 R BT P A1 B PR S P I AN RO, AN A B — 1y
IE, WRATCIELE P AT A, DS He
Eo Mg A, WL, KN TSS R IR
T R B D 0T B 1 P S X 3R I Bl 7 (pro-
moter) . ‘& 1 57 JH B TSS Ak U 1) % sk il 2
a5 TSS B VIR R A 5. B3l i
XA T TSS AR B, BT W E L5
ML B R FR, MATH TSS EALFEA AR T X W
RIS R . EX R R, AR
OV Rl 3 2 PR T HBA, B 1 5% 8 3 T
PONTTEEN] R 2 JE T4 (content) [
FERIETAES Gignal) [H 77k, w3220
TR PA 5 5P AR A SR A R b )
s, BIIABR T I A 8 Fe a1l 25 8 T8 3h 71X
B, kg MAEEA B B, WIJGVEXT TSS #EAT
SERLT . Jim 2 W3 R B 31 DX 3 A A S 1) ) 5

WHED; RN

PRSP REREAT IR, W RS RS 3h 7 1 A7 B R AT T
W, IR R S5 R 3 w7 s A E o TSS. (H
W TR 80 715 5 AT RSS2 A8, RIS 454
LR R R 31, VONREE R &5 R AGE 58
A NI B, P I T R T2 2 i) {2 PR 1)
RS, A S ECRE BB R . iy
WIFERW], AL KBTI o™ JA ) 1M1
A 38 MR E ) FE 5. T, HErE
PRI TSS SERLZKFIRARAG,  fer 38 045 5 4 e 1k
R HIAL AR B 2 B o 8 DR A B2 R R B

TESETTIWT T, FATELR AT BRI, AT 1R
JABNT A, BT T REAE TR 1) A% JE B
TUNEED, 288 FIARAE . 5 S5 RHAEA
G5 e R I A5 2 e R I 7 228 HEO UM DT RASTR (R
TE SR B RIS, DA A JEmtRa g — ) 43
Bt (quadratic discriminant analysis, QDA) 4%
i, XREE P AR AR )T IR AR A . 5
AR JA B TR O X 3 TSS =60+ TSS - TSS+20]
THRRHER Sy, TR SRR BTSSR
TR AR S e, BV Gackknife) U
R T T SR R U AR

VE G BEWE ST, A SO 2 2% SCIR[9] T A 4 1Y

Iis B H3: 2006-01-05
HEE&WMB: EXRARREAEEIE 60471003)
BIHAESE: FREE, g (0731)4574991

E-mail: gsyaohua@nudt.edu.cn



5

JA B TR EEY N T R R A TSS T
SEAL, oA SIALUZ A E 1 5 31 DX s saont
JE N [S=60++S---SH20][1IF BN 1, EIEDIR i
EAHAT 5 (translation start site, TLS) FifF & X
N PO AR MR B AR B, R T R 81
REAE S SN ) O 43 R S e 0 ) 4328
14y, AN E DN S AL E AR EE ) TSS 1SR
SE, T3 TSS 5 TLS (8] 1A 25 48 56 43 A7 6 73
T ILE, S e MR Pa i e 7 X 3 A 73 201 73 A 1
OUIFE TSS MIALE . 8 Tt m e A s bk, &
RN R B RS T A SRR Bt T — A
RS IE A /AR i, BT Ik SR i A0 i gt vr o i 2
o Reds, 5 HFFIEAE TP HARRFE B LI 7 s —
ERZRA VI TSS AR 40 o R K W AT B L 5K
B S 1 DRI EGAIE T 52 A Bk A 2k .

1 #BREEFRZ
1.1 #IEERTER

NGRS 43 828 107 70 B ok B SCHR[9] 4
HIY 683 & KIAHFF B o7 Ja sh FIPHI4E . HIFRA T
Zih X R TSS-TLS 2 KT 350 bp HIF41, FR
(17 580 ZAE AU R E A e . VIZRIT S £ R )
W SCEROT P ARG AT X AR 1) 612 4% )7 41 Il 25
LR AR K R Ol 81 bp, ks 204 [TSS-
60+ TSS++*TSS+20].

IR, R TSS 5 H R
PN TLS 22 [8] Y EE SAT . SEIRuESE, 78 LAY
KIGFFE TSS ', AT M TLS 4 EJiF 350 bp X
2 WIS 90%E19,  [K gk, G AL TSS &
A 1Y L BR T DI o AR X SR,
[S—60---S--- S+20] H {7 & S 1) 7] A% 1 [F] 4 [TLS -
350---TLS], & 115 H10 471 1 1 4 e [l D) xg 3 oy
[TLS-410---TLS+20]. %0tk s, Ff Mk VI 2k 1t
B RV ELHE PR B9 5 Bl 7% . TLS (1947 B A
K TE K AT B 4 3 4L 5 0o N 25 1E 4R 1
580 45 J5iK 81 bp HIFAIF K 431 bp K741,
F LA Bl B a4, Horh &R 45 7 51 1) TSS 4 &
B e .

1.2 TSS itEELRYRIE

TSS TR E A AR SRR 1 s,

HR Y5 SCHR[O]H IR AIE TR Ik 45 L A T Egm g
X7, HAFEE MU FIE @G 6

ST B T R AR e SRR an (0 kv 5 0 7 ik 361

Training
dataset

QDA

v v

Overlapping content
feature classifier

Other promoter
feature classifier

. TSS-TLS
Testing :
distance
G distribution
Sliding window
A4 Y
TSS TSS
likelihood position
score score
\
TSS

final score

Threshold filtration
v
TSS
location
results

Fig.1 Flow chart of the location algorithm for TSS
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COMPUTATIONAL LOCATION OF TRANSCRIPTION START SITES IN PROKARYOTIC
GENOME BASED ON SLIDING WINDOW

DU Yao-hua, WANG Zheng-zhi, NI Qing-shan
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract: Although a great deal of effort has been undertaken in the area of transcription start site
(TSS) computational location due to its essential role in the research of transcription regulation, the
problem has not yet been resolved. According to the previous work on prediction algorithm of
prokaryotic promoters, a new computational location method for prokaryotic TSSs based on sliding
window was proposed. At first, the authors limited the rational searching ranges in genomic sequences
based on the prior information of TSSs occurrence. Then the TSS likelihood scores of each possible
position in genomic sequences were calculated by two window classifiers which were trained by quadratic
discriminant analysis on overlap content features and other promoter features, respectively. The empirical
distribution of distances between TSSs and translation start sites (TLSs) was also utilized to amend the
likelihood scores. Final location results were achieved through the procedure of threshold filtration on the
likelihood score profiles. The testing results on FE. coli datasets showed that the method could find the
putative TSSs efficiently. Compared with other current algorithms, the specificity Sp could be improved
from 0.20 to 0.65 when the sensitivity Sn was about 0.85, which made the location accuracy increasing
by about 20 percents.

Key Words: Prokaryotic genome; Transcription start site (TSS); Computational location;

Sliding window; Overlap content features
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