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An XML-Based Analysis Tool for Gene Prediction Results
Jin-Hong Kim" - Sang-Hee Byun' - Myung-Joon Lee" - Yang-Su Park”

ABSTRACT

Recently, as it is considered more important to identify the function of all unknown genes in living things, many tools for gene
prediction have been developed to identify genes in the DNA sequences. Unfortunately, most of those tools use their own schemes to
represent their programs results, requiring researchers to make additional efforts to understand the result generated by them. So, it is
desirable to provide a standardized method of representing predicted gene information, which makes it possible to automatically produce the
predicted results for a given set of gene data.

In this paper, we describe an effective XML representation for various predicted gene information, and, present an XML-based analysis
tool for gene predication results based on this representation. The developed system helps users of gene prediction tools to conveniently
analyze the predicted results and to automatically produce the statistical results of the prediction. To show the usefulness of the tool, we
applied our programs to the results generated by GenScan and GenelD, which are widely used gene prediction systems.
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AT CelegT6[13], GenBankolA 23 5707012 A <L[14],
A7 HHA Mg Hi78M), zElm HMRIS[I5]) g,
GenScan® GenelD8 #Az d& AJxE BAME7] 9
of, z+ A dloje] Aol F GenScan? GenelD] 4 &
A9} GenBank H|o|ElE ©] 83t GenStructML #A&
AAsgt. BAHEY GenStructML ¥XE %22 Gen
PredML 42 AA3% & GenScan®} GenelD9] o4 3
T 2 EAZAE 8 PredAccuracyML EAME AA
e 4] 432 Intel(R) XEON(TM) Z2AH A 2.0GHz
9 1G W E AT 52 SFAAANA FA=HA

5.1 &8 ool & #Hthe sequence test sel)

Ago] 2149 dolg Aol EgE BE FAA AL
gidz W sted BE A9 ATGE AlFste Az
FEF} TTA, TAG, & TGAR #v& ¢ ZEL 7IA
. a8ln §AA AEd Y 2E Ide(exon)? ac-
ceptor sitedl= AGE E¥3ln 9lov, donor sitedlE GT
€ 7HAt

S& Ayl AMgd 7 g dol el EAECIH.

@ CelegT76 : Caenorhabditis Elegansdlr F&H Mgz
A 12,637 bpel AolE 7HAh FAA shte] X g
A&o) AF JNFE 6.960]Th

® 570Seq(A g 5707W) : Burset® GuigoZ} A &3 57074
o HFEE §x2 A E(vertebrate gene sequences)<
2,892,149bp Zelol™, 2,649709} @ =(exon)& 7HATh

@ H178 : EMBL diojg{de] 20X F&H A KA}
AMojth, HI78¢] Xgd ANEL2 50%9 G+CE X
stx glom WE 7169 bpe ZolE XY 28
shtel ML o4 suel 432 Jug A 3
7 51709 dE(exon) o2 FA Ho )

@ HMR195 : 1997d GenBankel ¥3¥ MIzH <
(human-10371)% #(mouse-827H, rat-107))e A
Aok i MEe Fole 7,096 bpeld 3t
ARt 486709 d<E(exon)o) E3Ho] .

do i

52 RHA o5 A3 2A S HESkE XML M

(29 15+ #AA ACU08131(h178)e i3t GenStructML
HEz)le ZREHNE RAFEY GenStructML #41¢4 (I¥
15-D)& AA FRA ARE FdsH, (298 15-@Q)= +
Az dEzte] Az 94" fAAN RS el
(28 15-@)% (28 15-G) e d¥dz gdEe
CDS9 ARE 7]¢3y, (28 15-@)% (28 15-@)2 3
Lol CDSE FAsE <59 ARE Aosu ok

(¥ 16)€ GenPredML ®HE7]E 53 A4
GenPredML 49} PredAccuracyML ®8718 S8 A
4 ¥ PredAccuracyML #A4& B Erh GenPredML &4
= (29 15)9 A3E d¥oe 39 §AX st U
dEAgdr 2 FARRE Vebdt PredAccuracyML &4
(PredResult.xml)&= 3hte) dlojg]l Fgo] tie zF =79

<Gene_Name>ACU08131</Gene_Name>

‘‘‘‘‘ <Gene_Name>ACHO8131</Gane_Name>

< cPrediction t00l="GENSCAN'>
<erarIer</al> / ~ <Pradicted_ Translation_Group ige"1*>
- <Feature ida*1*>
/ <cLengti>539Z</Length> /- <Pradicted_CDS_Region type="initlal_CDS" />
@ <MType>DNA</MTypes D <Begin>521</Bugin>
<Division>VRY</Division> @ <End>641</End>
/- <Annotated_Translation_Group ida“1*> @ @ <Score>n.99</Scorex
- <CDS> :
. <Strand>+ </Strand>
@ <Begin>521</Begin> <Frame>,</Frame>
2 <End>4247</End> </Feature>
<Strands +</Strand> - <Feature id="2">
- <CD3_Regions> . <Predicted_CDS_Region type="intemel_COS" />
- cAnnotated_CDS_Region id="1"> <Begin>1066</Bogn>
<;:§m:‘5l2:/;/::wﬂ> <End>1362</End>
3 <End> > ®) <Score>0.98</Scare>
<Strand> +</Strand> <Strand>+ </Strand>
</Annotated_C0S_Ragion> <Frame>.</Frame>
~ <Annotated_COS_Region id="2'> </Feature>
<8egin>1066</Begin> - <Fgature id="a">
@\ <End>1362</Ena> <Pradicted_CDS_Region type="Intemal_CDS" />
3) <Strand>+</Strand> < i
> 8gin>1860</Bogin>
</annotated_C0S, Region> <End>2028</End>
- <Annoteted_CDS_Region id="9"> ® <Score>0.99</Scate>
<Bagin> x::ndaaqm <Strand> + </Stran>
® <End>2028</End> <Frame>_</Frame>
) <Strand> +</Strand> </Featur>
</Annorated_COS_Region> - <Feature id="4*>
- cAnnotated..COS_Region id="4> <Pradicted_CDS_Region type="Internal_CDS' />
<Begin>2637</B8gin> <Bagin>7637</Begin>
0] <End>2802</End> <End>2802</End>
pt <Strand>+</Strand> @ «Score>D.98</Scare>
«/Annotated_COS_Region> <Strand> +.</Strand>
- cAnnotated_COS_Region ida*5"> \ <Frame> </Frame>
<Benin>3558</Beain> </Features

GenStructML #4 (a_ACU08131.xml) GenStructML 4 (p_ACUO813L.xml)
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1 2
ey T W
« cane ACUTBIAT - <Gene toof="GENSCANF gena_Counta"178) scsns:ashitpsf/mven.w3.0
N oy
ni:rdimpxusdm?ﬂmuwn\c:wa

\
- cecrsey> = acy>
- duchotts tavd ﬁ'ﬂmm,m
<Tras_Posrie>1110</True_Positivey «Trus_Pusitive> 167799</Trug_Pasitive>

@ <Seastvy>1.0¢/Sensirtys <Fass_Positiva>28966¢/F ise_Pasitive>
SpeciSatp19/psedtity> @ e _Nagutive>4516</Flse Negative>
<Potleouts Lvt> <Sensinity>0,.973792¢/Semsity>

e <Spacificity>0.8527891</Specifcity>
- chreoieds S eutieotile Leve
ot of BrowSepurberof brors £ e
Qurrber_of Exact MatchofcMumber_of Eact_Matchy -~ chnnotated>
<Hetaed tbanber_of_Exor>900<Murrber_of_Exon>
® - drdziu> s _oi_Exact_Matcho 744 Marber_of Exacl_Match>
bl of Exmbcister of Preo lurber_of_Partil_Match>97Number_of_Partial_Matcho
Ghrber_of Gact Mattho6 Mhenberof Exsct Matchy hmbor_of_MS©5IcAUTber_of Mss
<Preteted> <Humber_of_Overtap> 6</Nurbir_of_Overaps
3 Senisety> LOGSensity> Jancatated>
3 <Sparfto ISpudy / - cPreticted>
~ <fotn teve> 36 chunber, of_£x0n> 1007 Nmber_of_Exocd>
- <Sd Lave> humber_of Exact_Matchs 244</Mumber_of_Exact Match>
;7 - s ierbes_of Partal_Matchay7<Murbes_of Partial_Match
<Ing RRsties 1Ts, Positve chamber_of_ Weang> 180curer_o. Weorg>
<Sansity>1 De/Senstiity> e, of_Overlap> 6</Murber_of_Ovedap>
<Sperhoiy>1.0¢/Secifety <«fPredciedy
it Star <Sansithity>0. 82666685/ Senstivity>
- denery L <Specifity>0.7388282</Speciesy>
s Sositver 5/ Trus, Pasitve> <Eun_Levels
@ Sensitriy>1OK/ESTY - <Sigal Levels
<Specifoty> LO/Speefity - <intial_Starts
o> <Trve_Pescian 106¢/Trs_Postive>
~ decegton Filse_Pisstva>T4G/F s _Posiuve>
<Tne fortiesSeTe Postve> ® Fea_Negative> TR sse Negatvex
<Senstratyp] 9Sensinty> <Sensirnty>0. 5953056 </Sensitivity>
pectoip L0ty \ <Specfity>0. 5088889 CASpecifioty>
<zt \_ <mtalStat>
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9 dESAHER 183 A2d FFY JSHEEE 74
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(B &) RUA OE =72l g5HE: 2M g}

&35
HA

;_}i' [‘11551 GenScan GenelD
¢ TP(EE) | FP(PE) [FN(WWE)| (OE) | SN SP | TP(EE) | FP(PE) [FN(WE)| (OE) | SN sp
Celeg?6 30673 | 28115 | 23106 63% | 9% | 37837 | 21633 | 26434 5% | 64%
O 406854 | 50210 | 23156 9% | 9% | %7714 | 3B78 | 6308 B% | 9%
‘T;E HI78 167798 | 28066 | 4518 97% | 5% | 153482 | 18775 18832 80% | 89%
= [ 'Evmi% 167452 | 25070 | 7172 %% | 81% | 1575% | 17319 | 17664 9% | 90%
ER 88% | 0% 81% | 4%
Celeg6 @0 @] am ]| eu| %] 3% ] @] @] @o | 2% 5%
5705eq a9 [ ean | @sh | @) | ®% | 7% | a6 | 0® | 4| O3] 6% | 5%
9& [ H® | @] 180 ®) | 8% | % | 615 | (2|  ©0 G | 8% | 74%
HMRIS% @2 | wy| am G [ 8% | 73% | ®%) | 03| (1 ® | % | 7%
EES 6% | 64% 569 | 65%
11 3 ) 2% | 2% 1 2 30 7% | 28%
Az | ceteas 359 79 192 6% | 61% 71 4| 49% | 5%6%
i g 106 74 P 60% | 59% 73 84 105 4% | 46%
103 63 6l 63% | 6% a1 63 7 5% | 59%
B 54% 54% 43% 47%
115 21 162 2% | 4% % 81 186 | 4% | 54%
0, (¢) (+74 0,
T — 1752 37| 2% 880/0 8504 49| 64| B 75;o &%
0 0 0 o
EE 8% | 76% 67% | 8%
103 146 174 3% | 41% ) % W 2% | 46%
JREN e 1706 347 %5 86% | &% | 140 200 | 524 4% | 8%
Acoens 671 15 51 %% | 81% 58 ) 136 81% | 86%
cep 614 153 7 89% | 80% 554 80 144 9% | 81%
PR 6% | 71% 66% | 77%
1 3 %9 B% | 20% 1 30 3) 2% | 2%
122 ) 129 7% | 81% 29 73 24 50% | 82%

13

T* 1:; HMR1% 112 69 % 81% | 62% 9 a 4 66% | 69%
ernin % 51 ES 73% | 65% %0 % 3 620 | 78%
CE &% | 5% 569 | 64%

* TP : True Positive, FP : False Positive, FN : False Negative, SN : Sensitivity, SP : Specificity
* EE : Exact Exon, PE : Partial Exon, WE : Wrong Exon, OE : Overlap Exon

BE B39 87)9] PredAccuracyML A& A4 stgch
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10% A= A8 4= 245 29dFn Yk GenScane
TEYLEHE FEM HFH2E 8% WUHE(sensi-
tivity) 9} 80%2] 5] % (specificity)E WEM it 22
U Celeg?6S A9t EF B%7 9 A58 Jehy
o IHFEEY Mo FHAAE 453 ZzaoPoes
283 252 Jehn 9ot Celeg762 A9, &
4 2 EF BF 32 &3 AR 4
3 Y ALE XML 7 A2 EA
2 2

o Mz
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FHAL 2o AR T JEAHTES <F

SR FAAY GNNEE BaG BT 44
A ANE AU Al HAA FALRA A7t @
28 AYHU BA ALH e wRRe §44
ZETES 149 Ue G2E 39 Y402 ARE AF
S o) ANE PAGT FARRE MBS BE =
Qo] R FUoITh IHLE T59 FAK HEETE
o 4% 4%=E AFoz vusn WAL + Y= =7
o Fhgol Bastc
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