A7 (GENe) S 934
Pgolz, 54 A9At
Goled] Bag BE

#7234 (Genome) &
Al (chromosOME) ]
Ads] 159 715S

rlr —1> ut :1o

TR F3e 4P ot /A Z=
HEE genomed EE FAA AEE ¥dlL,
genome Wol| E0] & AR F I AFF
9l 715 248 dohll= Ak S T
Fi= g

%ﬂiﬂ«] genome A7I1Mgo] BF EH A
£ 19783 Sanger Z&°| Ze|olel] FF3|=
lﬂ}O]EV\-J dzoz {AAe| =717} 5 kilobase
AEQl phi-X1749] AA G7]4E8e ¥d A
o] Hxeolth. o o]F 199549 w=¢ TIGR
(The Institute for Genomic Research)<]
Fleishmann 7210 Haemophilus influenzae
2= v 89| genome F7IMEE BT U
WA genome 77 EFZ 02 AFEH.
Q17ke} 739, 19883 Human Genome Pro-
ject Organization (HUGO)#Fe A7 HA]
o] oz 1709 ¥7](base)E ¥al=H 18
2o] An7t 28" Aoz oisie], 309E9]
date g A7RAAl A7t 19900l EA 3o
Z AAE AT 2349 A7F A 7w 229
AAA7E 19993 Q7MY sEe] fREHJL
1, 20014 28 International Human Genome
Sequencing Consortium¥ Celerarl7} &A|
of 17t 302i7He] DNAG7IAE 2es =R
ot Nature®} Sciencexlol] Z¥zh HFE3Ich

James Watson®} Francis Crick®] DNA¢
oA F2E WRFA 50Fd0) He, 3
4 9 ¢Axg 2d ¢9A human genome
project’} HF AR HUFW

2003 9¥ ) Genomes Online Database
o 2}&PA 803712) genome project’} $F E
£ A3 Foln | olZ AIFAoF HAHHEEA genome
projectZ} &g E] Ao wEE Hol 16074,
APl e 393719] genome project’}
ZaAE] 749 250709 A Z2AETL X
8 o)zt I} ol& 20009 6€ 1009939
BEA] g FAH Z2AE o vk &
7—%"& Z7lolal FF FAA Z2AHES] T A

Z7te Ao Btk

nLe g

1. S HEMA|AH (genetic information

analysis system)

FAA Z2Aes Fgshey o] dvte
7z FAAREMA A O] 2= 13
1D>a Zs“:} FRAAREA 2L T4 FA
AGARA2E FAA 7T EAEE aEn
o)¢} AEaAT0] A TF HlojEtHo] A A2
5 A A 7R Z PP
 FRA AEBAA "] S, 8 sequenc-
ing 71AZRE Ui d7IMG dig RS
B 4 9)¥ base calling, 555 971483
7Nge) 293s 2T

vector 9 T repeat mask
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Base Pairwise
calling || alignment

Repeat

Scaffold

. onsensus
analysis

MEZF Al2H

|

Layout analysis browsin
mask v [ = analysis g

0/€ U e3H Jise

£
ene ontolody | Anatation
= GIoIE

Homology | | Gene Motif
search | |prediction ||analysis

Promoter|| Gene
ontology

Annotation

Al &l l

ME1gax Kz 24 MIAz I
[ Web OIE/TH 0| &
| | §  §
hugssoner | Wga=maR | MEX annotator

(OB 1) A ZRAE SHe 98 SUAREANSY P2

9} vector screening, sequecing 232 A7)
contigg®] ET|A AXE ZAAINFE contig
assembly®} ©|Ze] AE A|ZdHom HoF
of AFAL £ = BHo] sE dHE A
F3FE contig visulalization, B8 contig
B8 AZANFE W JERLRE scaffold?] HWako]
Y AA genome’dellr R34 B scaffold
2433 $4 5& BYEFE Vs e 99ske
scaffold analysis 715
A MEAAAN 2o Aozl FHzte] FrM
Fo] FF FAHAREN Qo] 7FF 7)Eo]
= Adolnz, o] TAlelAe] AW YA 7}
A J= F7IMGE H3s] (LFHY 0.01%
olal) ¢lojul= Ao] T3l

FHA 7SR ELE A 6709 AR 2
EE 7450 Ao

Ho = JAS] tHE 32t o5 (gene predic-
tion) & X2 FE o)Z (promoter prediction)
o] 7P¢ FAARI A7 FAA ¢iS9
&Ado w2t genome projectd] A7 2
e stz Fllo] ofur},

Contig MEAAY 47} =] AxzE U

2 FARE tiEie 7|&9] Ak = g
Database®} ‘&5 H4& 2 Y3H= homology
searchi= @A 44 ZzAEeo ARE 7)5}
HTALE F7IIAL e dolHZ AU3le] ALt
Azl 71 @ol 4225= late limiting step
ojct, o]gj3t Aol AQHE AIHEAE 7
37] 918te] WEAE]71Ho|u} PC-cluster server
o} 22 F=Soe] oEXE &8ss § o
&3t A=) A= Qi)

Motif #A4-& FAA} H&e] 4HEQ) A o]
178 7)5& sk ¥R V)5S 938
= e BYdke WyeR 0 FeAe I4
Brpta ot o2t 7% Fole gAY &
A Fte] A AANME 752 HEFIE
7Fsidol 2o 2 PROSITES Z2 thEAl
g dolHuo]l~E 7o g dle] sHAA
o] F& o]Foix gt} I motif FAS A3+
d12]FL information theoryt} HMMs
(hidden markov models) & #&3F EA%o]
u 71ASE e ® vwA Fwd motif T
ERUE T S WHEo] AEE T o

FAA Z2AE] F7l9} of2e] FHA BA

[*]

= -
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Search using a sequence name, gene symbol, or other feature. Examples: 2L, 21.:60,000..120,000, AED03622, Nrv2, Mipp |, gene:CGS682,
clone:BACR3 1005, cDNA:GHZ 3250, P.P{EP}l0la[EP2537], PIEP(2)2537, SPTR:076268

To center on a location, click the ruler. Use the ScrollfZoom buttens to change magnification and position.
Currently showing 172.633 bp from 2L (release 3). positions 7.783.751 to 7.956.383

Feature or Region: | seram K1Y oo+ i LLBL -

Merviae of 21 thp, Myta Rand)

+ S
21 22 23 24 23 28 27 § 25 v 3 ®» 33 34 35 36 37 36 39 4y
AE003618
“aE003515
BRCR16J09 §_R_CR08101 I
DACROSAO4
BACR31D0S R
>
-
¥ # ¥
i L Bi e ¥
= L Fi Mas 1 L} i |
T
£7¢40000 bp/ticky ]BcDNA:LD'M 704 [ 1813765, 181 7607] X N N N N M N N N . N
«— + —+— T v — ——t 4 t 4 + + + + + + >
-II!l I Bt |18} ] ai [ A TIA ] I‘IIII -
1 HER #t #1 ®oH RR W8 ] i E
o FY
KEY:
vene CUNA(dark) ESICIt) ¥ 1nsertion xegeat I111ng BAL uenBank. umr;‘
L= ] ——— ¥ *
Display Settings:
Dump view as: TABLE. FASTA. XML. GFF
Show features: ¥ Gene [~ Afty Oligo ¥ cDNA ¥ Pinsertion © Repeat I Transposon I Blastx SPTR W Tiling BAC  GenBank unit
Data View: @ Default " Collapse All ™ Expand All © Gene Labelling On
in situ BAC Image: ¢ Default ¢ Off
Image Width: 640 C 800 ¢ 950 1024 1280 Change Diaplay Seitings ]

14

f\dmm-d fmm Geaerin MmIPI OmanHm I')Mnhat:r Pmlrﬂ s - i e . . " o

(a8l 2> =32 (Drosophila melanogaster) 28 F49412] annotation browser.

ztoj o] HZA 2l Gene Ontology 419 2779 9 5& I} D AR 7HA
<, fAgE sk A fEA MEe) A I YPE BE FRARE adgsHeR 7hA)E
AZgo] 223 AE EFAEE 7hed odol NAFE ZAPe FP3). 39S =2 anno-

23t QA BAsle] AlRstE EFAA & tationo] L& FAAIe] AF o]Ae HH F

gab= AL F33. BB E (prokaryo- A 2 RAAE 75A I 715S HRYa
tes) ¥ F&AE (eukaryotes) 2] 715EFAA g 2.
7 A2 d25, JRYE YoMz A& 55 E3tdjolelyo] 2~ AlARHE genome project
°ﬂ EPE} 1S EFAAZE A2 dEEE dxl¢] Z 33 o vlt} AYEHE, clone, contig,
22449 /A3 unknown B unidentified gene prediction, 454 74 data, annota-
*rv4 71%5°] A2 EFIFOE F71E ¢ tion data® A7tz AT F ojof gt
< Bxeln Awd ERAAZ vEd 74—3 E3F AEA ANE {8 sk 2 gl DB,
weltk, Yozt A z+ F(species) e & ul4E Gene Ontology DB, A& % F&
(genus)oll W& F7H4 #5771 =902 74_.E Gene Ontology DB o] €502 g7}
o g} @ o]213 FAARBAA| 2] 7|RHQ FE
Annotation browser 7152 Z3 FolAu o, H ztguty Qe ME ©E F (species)
22 ¥ genome project?] annotation®] Z3} o] AHAES FHAA M HuEAAAES
of thete] ZASIA} 8k fAxke] FAAWe 3% 4 9l v 254 A (comparative geno-
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2. Z22E{ o= (promoter prediction)

ZREE FA+ RNA polymerase’}
bmdmgOI—— DNA¢ ¢+H-&(core promoter
region) <, WAL FAAREHY d3S vx)i=
coding sequence®] 5" upstream H%#2 Udl
vk Rz o] A A AL AAR] Al
(transcription initiation)< 53 227} A
2 Ao E AAESH dEE oo A B2
A9 715E Y F Jonz ARl 24
o Ao wig- T a3}

Z 2 RE= CpG island, Transcription fac-
tor binding sites, TATA box, CAAT box,
initiator site 59 T8 EAE HolH, o]g&
AHPET} DAY E| et el hs o] A

Z 29 A5 YoM E HF5E T3
&l we} el si'le] dar olejdl =
EXE 299 B4 wio] TaRE oS
g o #olol| &3t

AR L] ZERE fESHHL oln] ez
consensus sequence (pattern) U} Folz 7]
AME setZHE counting FZ WHOE con-
sensus sequences FE3) Wiz PHE0] x7|
o F& ARRHATE T2y o]33 DNAY =
EWES} 2 7]5A] ‘:’H (functional sites)
£ 9733 REHA] &gk, positionsel wEbA
=271 92 REA ATE wolug o pattern
E< modeling® 4 ¢l @ W&ol pattern
& o83 H“”':% DNA mdmgﬂ Eolds
Ueh7]ol:= F-A -3t

0|23 pattern WHe EAHL 3
3l DNA binding site?] Eol4 % weight
matrixE AR&3t] el whHo] 1980d%
of ZYHAT. Mulligan®] log-likelihood
matrices® g 23707} FolH LTI HE get
o] A Y ¥ dAAAe] I8L ¥4l
o1}, ol#%F weight matrix W 35 30~
40%9°] true promoter & AFHYP o=

H T2 FE 45~60% A7} false positive
2 UL AEE Aso] GojHet. o[eidt false
positiveE &°|z+= 1143t A%7} DNA bind-
ing site®] TERHE FA5tn JE ofYdst &
AF 7HY Age 239 I x2S x3s
A olE AAE Teste] Al=HT T
Markov chains® Hidden Markov Models
(HMMs) & ©]43 Z2 W o= e 32
of AIES]T Yo} A UFS weight matrix
WA 22 RE] 2937} B Z2 2 (non-pro-
moter) Ao gk Hwzo] Hojx] thre]
false positiveg AJisichs &Aook
19928 Kanehisa’l neural network 7]%-<
0]-83t3 o1} o}2]3t HHE genome projectell
ZHE '—%3}71011‘_ neural networks ¥
AlA TR FRe 47t BEsithe 9l o
ol g &85 %3l Expectation-
maximization(EM), Gibbs sampling algori-
thm, MEME %< HH& Eﬁﬂ LB
WREe] @A)

=2 ==

promoter®] motifE F&3}=
AlEE 3 Qi

EAEo] e dAWEI= @8] RNA
polymeraselldh= wilzlo] HALE d3sin
9o of7lo] Transcription factorsghbe 4
B2 Bx gldo] A} siAlof Holsla glom

AP AYZ]| vj3) AR E333 24} mechanism
=3 7}7%— At

JHPge] T2 RE oFe T2HE] G}
HIZZRE] 99 -rr"*x}’ﬂ"“«] A (composi-
tion) xjojol] 7|z3}e] MK E 2= search-
by-content algorithm¥} %A A5% TATA
boxt} initiator, transcription factor bind-
ing sites?} 72 ZIZHE] FARAES W
71%2% & search-by-signal algorithms¥} ©]
F 7K #EE HE3E) 2313 algorithme 2
s 4 Ut B

Search-by-content algorithm% AR&3F 7]
&0 Z2HE o2 YHEL 19963% Huth-
chinson ZEXE{e} A coding region 71
2|3 noncoding region?te] WAL 67)1¢] ®WIE
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42 2

He

o

aolE FAdE WHE o83 PromFind,
1997d%2] Audic®} Claveries°] 2g3¥oz
Z%® promoter Database$! EPD(www.
epd.isb-sib.ch) 8] #AFEE T2 FES} H|ZZ
2E G71AEd st A2 k2 X (order)
9] markov chaing& £HA)7]1 ©]R-& Bayes’
rules ©]83}] 250bpe] EEo|d Y=SE &
3t 2233 20003 Scherf7} AR A=
3 ZEWEY training sequenceZFE F&
3l genetic context o] 2L WFo| s|Eg
PromoterInspector'®, 20008 Zhangel $1
2]&AQ] 5-tuple £47 quadratic discriminant
analysis (QDA) W< ©]8% CorePromoter
ol tFEAQl Z2 g3solr},
Search-by-signal algorithmell 7]%g
25 dF TR OREL 199549 Prestridge
7} TATA box®} A transcription factor
binding sites®] densityE 1#dt TE Pro-
moterScan, 199613 Reese’} delay neural
net architectureZ ©]83&< TATA box%
loosely conserved initiator region element
2 trainingrlA 7HE NNPP, 19999 Knu-
dsen©| transcription factor binding sitel

t8ted multi-layer perceptronol 7143t Pro-
moter 1.0, 20008 Chen®] weight matrices
9} collection®} over-represented oligonucl-
eotides®ll 71%3F PromFD 1.0 $°] 3t}

Search-by-content ¢} search-by-signal
algorithms 233 o2+ 1997d Solovyev
7} linear discriminant function combining,
TATA box score, transcription start site
(TSS)F¥e] triplet preferences, TSSZF
B 1~100, -101~-200, -201~-300 =]
hexamer Hl%E 5 ©]83t TSSG7F St
Ohler7} interpolated Markov chaing 7]4t
©2 3}¢] promoter ¥-#& A upstream 1,
upstream 2, TATA ,spacer,initiator,down-
stram®] 6712] state® d 73 McPro-
moter systemo] UTh <17ke] 1297 A 2HA|<]
URES McPromoter Systeme o83t} =
ZRE F2E 9353 A7E <™ Dol FAS
et ob2#l 20024 Bajicel nonlinear pro-
moter recognition model, signal processing,
artificial neural networkd Aj=zo] 7=
sensor 52 WY& X=F3t] ¥HE Dragon
Promoter Finder (DPF)7} it}

-0.02 -

N /
N o
atl \M\

McPromoter autput

f
VAV \ / W k

v T
G zoore Vorward
Pt vedarhid

-0.12

T8 3> 7k 129 FAA LFAGe) g M

A : A
200 400 600 [=lele] 1000

L L " L
1200 1400 1600 1800 2000

Position

cPromoter System2 o|-43t T2 RE] YA 7}
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CE 1) W9E ZRe 24 Z2agsd B 2 54

core TF CpG e —!
e . . tivit
Search 2R} zg2 a9 promoter | binding island Sensi vty
by . . = (%)
signal site =78
Huthchinson PromFind no no no 29
Audic - no no no 24
content
Scherf PromoterlInspector no no no 48
Zhang CorePromoter no no no -
Prestridge PromoterScan yes yes no -
. Reese NNPP yes no no 54
signal
Knudsen Promoter 1.0 yes yes no -
Chen PromFD 1.0 yes yes no -
Solovyev TSSG yes no no 29
both Ohler McPromoter ves yes yes

Sensitivityx (true positive)/(true positive+ false negative)2] Bl&E %2 EAsHeH, )71 g A=

olx Z2agEs

A Ee] ZZRE oS T2TYPE] EA
& A F oA B2 nket 2o sensiti-
vityt 60%1% P17 Eil= A2EE 2.

w

A o= (gene prediction)

vJ‘] el AEst fEAl ARE dohd)
$8) B2 gene prediction REE°] 7EEo]
sith. AEAY iAol Ak 3z 9
A& Xblﬁ}?ﬂ ahﬂLH"‘ % FAAR ) s
A, 2 A2 Q) AE 79 FsAE,

\31 Holrha = ]‘:?‘. -?r’éi g e A

T JdHA3E WE=d vl

7}73‘:}.

19803t = Shepherd, Fickett, 281
Staden®} McLachlan®l ¢]3 gene predic-
tion® %7] AFE oA EX9 codon
usage?] A&S FAHSE ZA3A genome
sequenced] EAsh= ‘?_Hﬂ!’é«) coding region
& ¥llnAt 8k 2 % coding region®
non-coding region®l Al k-tuple (oligonucleo-

8% e

tide) frequencies autocorrelation, fourier
spectra, purine/pyrimidine periodicity,
2|3l local compositional complexity/en-

o) AEUTALE seto] B b7t Pk HAgsiel T/15 sl

tropy 34 22 749 Ao|7} Bo] EAdit=
o] dERHA, 23t TAAES Aolg o)
slo] fAA EA8HE coding region®) A
& ARE HHWIAA s ATt o]FoiH I,
o]9} t]E9] gene predictionEZ2 IS0} F
F3t7] Ak 1 FolA Fickette] e
=A% TestCode®t, neural networkd =i
o= o] 71X P tig BAH FAE &
3 A7IXE FHE coding region®} non-cod-
ing region®® T3 GRAIL"e] 71 de
AREE AT

oJH7HA] ¥HEol%]l gene prediction EEE
< DNA®] & strandihe #4131 E vHEof
AA R GeneMark®7l 57%3dA DNA
foward®} reverse strandE FAlo| EAH]
& 7129] coding regiondl| 2lE|A & 7=
AXE 2 XN non-coding regionYol=
&3l coding region¥ ¥ QA H+E ‘shadow’
coding region A& AT FAH.
GeneMark+>
geneous bth-markov chain, coding region®l|
A= codon®] $1X15°]%2l non-homogeneous
5th-markov chaing DNA 4% 7idd] %

non-coding region®lA1%= homo-
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CRES

Mz

i)

P(F|CODy) % P(CODy)

P(CODn|F) =

Q(CODn|F)=

;P(Fl COD;) % P(COD;) + g} Q(F|COD;) * Q(COD;) + P(F|NON) % P(NON)
Q(F|COD,) % Q(CODy)

1)

;P(F‘ COD;) * P(COD;) + ; Q(F|COD;) * Q(COD;) + P(F|NON) * P(NON)
P(F|NON) % P(NON)

(2)

P(NON|F)=

T4 3, 7t markov chain®l Ath&2] score
o] &t coding regiond Zoldit}. olgje] 4]
(1) Yoo grixgd® Foll gidl forward
strand® coding region®|®A codon 1, 2, 3
A X F mARA YHAM AR FES
Axsl= Alojgk, awlm A (2)E reverse
strand®] coding regionol] w3+ AARelw
2l (3)€ non-coding regionol]l g ALk
o]t}

GeneMark ©15 985 F-14 tigh gene
prediction T2I1HE F 7FF d] AMEHE
gy] AMgEHn e T2 Glimmer©|th
Coding ¥ non-coding region°l*1¢] 6-tuple
o] ZFNEE =AM coding regione FHe
GeneMark®h= 28] Glimmerol|A3= interpola-
ted markov model$ AFE3I . Glimmerol]
A AHE-E interpolated markov model 2
(4) el X} 7o) 8-tupled] EANTE FA3I1L
1 ZAgke] A vhE FEg e 7HIA
Hd AS 12 T3, %A X 1 28l
o Wt AZ 1> A209 o= & F 7-tuple
ot} o] F& Holo] £AREE FA3sl] mar-
kov chaing At

P(S|M)= 2 MM, (S)

MM, (S) =4 (Sert) + Po(S2) (4)
+ [1 _Ak (Sx—l) :I ¢ IMM};_1 (Sx)

GlimmerE 743 Glimmer2®elX in-
terpolated Markov model t4] interpolated
context modeld ARE3=H] markov chain

;P(FI COD;) * P(COD;) + ; Q(F|COD;) * Q(COD;) + P(F|NON) * P(NON)

3

ANAE viZ o] A7 E T wet gF
e AXksl=d vls) o] modeldlXe |7I1ME
G A% &84S SA3a 1 &G W
2 &8 g AAksih

AN ES Frxtele g8 IS /A
A= o FEUF o BRSi JAYAEY] A
FAA A7) vjs] FHRpe] ot AR
o B8R "ojAt}, aelm PR KA F
Z7} Promoter, start codon, coding region,
stop codon, non-coding region®2 ©]Fo]
) va] JAAPEe] FHAE cap, polyAst
o] Al BEE signale] B Ex8H | coding
region’® donor, acceptor signalel u}e}
exon? introno 2 Fo]ch MALE FaiA
h50]2 pre-mRNA9| EA48k= intronE<
splicing®lgh= #A4g B3 AAER, 1 °oF
o] o]FoizjA] Thijdo] AT

A E]] thE+ gene prediction A3
AFQl C. elegans®t T 48 E7IA
A2 XE initial exon?} terminal exong& X
e g TR FAAE Fohnd st
At

o] & o]zigt 7fdol] 7]%3} gene prediction
o thIt 77l FASRWEA E2 FARE
gene prediction &n2lEFE°] ATFHUT. 1
ol hierarchical rule ©]-83}¢] exon? 7}
$Ado] gl g giF &g Allste Bd
& A3} GenelD, neural network® dynamic
programmings E33%t GeneParser, linguis-
tic methodE A%+ GenLang, discriminant
analysis® A3 FGENEH, decision trees
ARE-8 morgan, generalized HMME A&-3t

(1120)



20034 108 ETTEEH £30% F10% 75

Forward
Strand(+)

ntergenic™ /4
region B

Reverse
Strand(-)

(3% 4> 1% 4. Duration HMM% ©]4€3} gene prediction model.

Genie, Z¥]1 duration HMME A}&3
GenScan!'o] it}

o] Z2aWE RN A Mg g ALg
Hi e Z2aW2 GenScane® HMMS
3% model?] duration HMM< 7% model
E 313 thFst models B o® A48

GenScan®] HMMES FA3hH= stateE2:=
TR el 2H59NE @k promoter,
] FARL O YEREE polyA, AAL 7iA]
A %3 start codon®} F7Hded 5 UTR,
stop codon® polyAe] F7H4Ql 3 UTR,
intron §10] 39} exontro = slte] £4x}
& TA%= single exon, start codon®&E A
Z3R=  initial exon, stop codon® ¥EFsh=
terminal exon, intron® intron ARelol} Q=
internal exon(A2tsh= codon®] Xl what
] exon 0, exon 1, exon 28 Wrth), 28)n

AT FanE HMMS statethd Uebdth. 2} states 249 transition 9.7 SHHE whato

=29 7V531t}. Intergenic regiond AYE HE stateSL forward®} reverse strandoll Wl &
o 3 4 ZA3}. Forward® reverse strand®] transition e viopulsto 2 gksir},

HEZ o]d exono] EU= codon®) X)) ulak
Al YFoiA intron 0, intron 1, intron 28
=00t} o] stateE2 forward$} reverse
strandol] WA TR, FHAF FI3Ro) £
=] @F= intergenic region7bA E5F 27719
state5 2 7Aoo Yok<a® 4). GenScan X
23S o]g3t A7F HAA 1249 AdRPY
(12p13, GenBank ACCESSION number U
47924)° Wit FAA A= A= a¥ 5%
¥d=

7} state® 7+ transition HAle] @By
signal5¢l promoter®} polyA tail, Hd|
#AE signaldl start codon¥} stop codon,
splicing®ll ## 4 signal?] donor®} acceptor
o] $]Ao| MRt o]FojR}, |23}t signalel 9
A& dFsl7] 9l81M weight matrix model
#} weight array model 18]3, maximal
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76 FRAR BN 2
| 1 niti HIpPXH T W0 TWi»
1 I 1 I 1 I } 1 ) 1 1 ) i 1 ] I 1 1 1 1 1 kb
0.0 6.0 120 18.0 M40 00 360 2.0 48.0 0 60.0
I WPy mp » |}
[T R TY ST PR TR FPEY FETl MRS T FUETY I ST SUTEl N ST ST SR P e 1
60.0 66.0 72.0 780 810 90.0 96.0 1020 108.0 1140 1200
4K 4K
I » 20w mi FImR 0 ip A minm 4
[P TR T PR P PR T DS TS PSS N TS ST FUTTE R TS FEWirs R Swees ) o)
120.0 1260 1320 138.0 1440 150.0 156.0 162.0 168.0 1740 180.0
<1
101
L ! 1 L l ! 1 1 I ' | 1 1 i 1 kb
180.0 186.0 1020 198.0 2040 210.0 2160 nn
K a1l U1l 4
. Optimal exon
Kev: - [nitial . [nternal - Terminal ‘ Single-exon

exon exon

exon

fene D Suboptimal exon

{I8] 5> GenScanZ o438 217k 124 FA4 Y¥E9) (GenBank U47924, 222kb) F71MYE {32t 5 23t

dependence decomposition®} & modelE

o] AMR-EAt). StateE9] Ao|% ©] modelolAl
Z83% uE /XY, HAAZ KR A
exono|t} intrond] Zole dAF FXE 71A
=4 duration hmmS stateE2] o[]dt Zo]
o] B¥XE {A 9 F e AHE 7L

et

L.

mz 2

FARRRAA 2R F8 FAL_L tE &
7het Z2RE} FHA QS d AHSEHE
F8 ZROPSS AP ZEREH Cd39
AL 714 2 ZhEes e Ao| false

i

positiveT7} Bt Folth. dA7ER] e} ol
= xe2vE o= 2203 71e-d WA (sensi-
tivity) ©] 54%=Z 7 3D NNPP9| 7+
olZe] Zg e EolA (specificity)©] 460bp
ult} 3 7je] False positiveZt ZAHUE A
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