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Development of TFSCAN as a Program to Search for DNA Signals of TFSCAN. Byung-Uk Lee'?,
Kie-Jung Park', Ki-Bong Kim'?, Wan Park® and Yong-Ha Park'*. 'KCTC, Korea Research Institute Of Bioscience
and Biotechnology, KIST. P.O. Box 116, Yusong, Tagion 305-600, Korea, *Department of Microbiology, Kyung-
pook National University, Taegu 702-701, Korea — TFD is a transcription factor database which consists of
short functional DNA sequences called as signals and their references. SIGNAL SCAN, developed by Dan
S. Prestridge, is used to determine what signals of TFD may exist in a DNA sequence. This program searches
TFD database by using a simple algorithm for character string comparison. We developed TFSCAN that aims
at searching for signals in an input DNA sequence more efficently than SIGNAL SCAN. Our algorithms consist
of two parts, one constructs an automata by scanning sequences of TFD, the other searches for signals through
this automata. Searching for signal-related references is radically improved in time by using an indexing
method. Usage of TFSCAN is very simple and its output is obvious. We developed and installed a TFSCAN
input form and a CGI program in GINet Web server, to use TFSCAN. The algorithm applying automata
showed drastical results in improvement of computing time. This approach may apply to recognizing several
biological patterns. We have been developing our algorithm to optimize the automata and to search more

sensitively for signals.
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Fig. 1. Automata to recognize TFD signal patterns.
Each letter in automata means a state to which the pre-
vious state should transfer with the letter, and each num-

ber in parenthesis means the index of coresponding pattern
which each final state accepts.
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Table 1. The number of character comparisons for sequen-
ces of several size and a TFD of fixed size (2000): the
numbers in parenthesis are average comparison numbers for
a base in TFSCAN and in SIGNAL SCAN.

sequence

. TFSCAN SIGNAL SCAN
size

50 1414 (28.28) 72366 (1447.32)

100 3184 (31.34) 152524 (1525.24)

200 5868 (29.34) 293245 (1466.26)
2500 79810 (31.92) 3724183 (1489.67)
10000 319856 (31.98) 14884574 (1488 46)

Table 2. The number of character comparisons for a seque-
nce of fixed size (2500) and TFDs of several size in TFS-
CAN and in SIGNAL SCAN.

PR rerrrrreTTTTTIrTIrY
e E—.

database TFSCAN SIGNAL (SIGNAL
size SCAN SCAN/
TFSCAN)
500 41458 904734 21.83
1000 49498 1900158 38.39
2000 79810 3721346 46.63
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1 AGCGCTTGTGACTGCACGGCTAGAGT ACGGTGACTGCACGGUTAGAGTCA

GUN4- LV .
GCN4-HIS3 . 2

HiS4 LS HiS4 US

PN Complementary s$trand <0< cdeadde
1 TGACTCTAGCCGTGCAGTCACCGTACTCTAGCCGTGLAGTCACAAGCGLT

« * - *
LBP-1 BS GCN&-MES4.3 LBP-1 RS GCN4-HIS4. ]
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Lge-1 [L8P-1 8S ] : WCTRG (500457 )
GON4 [GON4-H153.2 ] : GAGTCA {80724 )
GON4 [GON4-H1$4.3 ] : CAGTCA {8G0732 )
GCN4 [GCN4- I LVE. 1 ] : GAGTCA { SG0806 )
unknews {His4 Us ] : TGACT (501128 )

**********************************************************

**********************************************************

D19 FACTOR 5iTe JOUAKAL REFERENCE

$00487 L8P-1 TR Genes Dev 2: 1301-14 (1988)

500724 GCN4 GON4-HISY . 2 Proc Natl Acad Sci U § A 23: 8516-20 {1988}
S00732 GCN4 GCNA-HIS4.3 Proc Nati Acad Scl U S A 83: 8516-20 (1988)
500408 GCH4 GON4-1LWT .4 Proc Natl Acad Sci U S A &3 8546-20 {1988}

S01125 unknown HiS4 US Mol Cell Biol 4: 1328-33 [1934)

Fig. 3. An output of TFSCAN program.
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