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Research on broad sense gene finding in the human genomes

Tetsushi Yada

Graduate School of Informatics, Kyoto University

ZITIE e M AT AIAROEIZ TR, Tabb ¥ U BB BiER
T BEREERNAEIZ F-OFERAMEIIOVWTHE T 5, KA E, T, K4 DOHFEREICE T 50E
RTRRTO T T LAEFHIICHEL, SESEERVF Y= T EHWTENS DHEREL ST
fliL7ze S5I12, ENHOTUTTILEHNF /) LT/ 7—2ary7abalVEErL, &b
D7 AN LCHEA L7z ADT /LT 77— a i, HiL{fEIhTr /075
4 HAL (Human genome Annotation Library: http://hal.genome.ist.i.kyoto-u.ac.jp/) #*5Z\EH
ENTwD, DLEDOMRIZE Y BIEOBEZTHEESAN O TR ERADZHS 90 I2% ) Eoh
DEWFRGFERP D726 & ﬂf_o

We introduce here our research activities on broad sense gene finding for the human genomes.
Our activities include protein coding gene finding, pseudo gene finding and functional RNA gene
finding. We have newly developed computer programs (gene finders) for each research subject
and have evaluated their performance by using various types of benchmark data. Moreover, we
have established a protocol for genome annotations by using them and have applied them to the
human genome sequences. Our genome annotations have been provided from a newly developed
genome browser named HAL (Human genome Annotation Library: http://hal.genome.ist.i.kyoto-
u.ac.jp/). These research activities have clearly shown possibilities and limitations of current

gene finding technique and have brought several biological discoveries.
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#1: ab initiocBEFRRE 7075 L EDIGIT. DIGITestDFRFEEDIEER (b h22FLEk % (FEH)

Program Sensitivity (Gene) | Specificity (Gene) | Sensitivity (Exon) [ Specificity (Exon)
FGENESH 15.0 (69 /461) 7.9(69/ 874) 73.0 (2857 / 3913) | 49.4 (2857 / 5781)
GENSCAN 9.5 (44 /461) 5.5(44/ 804) 73.6 (2879 /3913) | 43.4 (2879 /6628)
HMMgene 14.1 (65 / 461) 4.3 (65/1524) 65.3 (2554 /3913) | 37.0 (2554 / 6903)
DIGITvO 6.7 (77/461) 18.8 (77/ 410) 68.5(2682/3913) | 71.6(2682/3747)
DIGITv1 14.1 (65/461) 13.5(65/ 481) 72.0 (2819/3913) | 66.7 (2819 / 4226)
DIGITest 17.6 (81/461) 16.0 (81/ 507) 76.3 (2987 /3913) | 67.1 (2987 / 4451)
#2: DIGIT. ALNGG. metaDIGITO FARIBEEDLEE (& N8E. 22B L&A & FH)
Program Sensitivity (Gene) | Specificity (Gene) Sensitivity (Exon) | Specificity (Exon)
DIGITv1 6.3(79/1260) 9.9(79/801) 61.1(4751/7781) | 63.7(4751/7454)
ALNGG 7.1 (89/1260) 20.1 (89 /443) 37.1(2884/7781) | 79.0 (2884 /3649)
metaDIGIT(hsp) | 6.7 ( 85/ 1260) 14.1(85/603) 64.0 (4976 /7781) | 69.2 (4976 / 7189)
metaDIGIT(hsn) | 7.9 (100 / 1260) 12.8 (100 / 780) 66.1(5147/7781) | 66.5 (5147 /7743)
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5<3: Gene prediction accuracies for the human chromosome 22

Exon Gene
Sn Sp Sn Sp
PHINAL (HS-MM-CF) 0.73  0.80 028 0.34
PHINAL (HS-MM) 0.74 0.78 027 0.32
PHINAL (old version) 0.74 0.68 020 0.16
TWINSCAN 074  0.61 0.12 0.10
SGP2 071  0.60 0.17 0.11
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#4: Bork 7 IV — 7 & D EEER

Bork 7' /v —7" (&T %) ProsPect & d4Lim THIEK
Processed 15, 926 1, 051 (34.9%)
Non—-Processed 1,718 109 (3. 6%)
Ambiguous 1, 045 54 (1.8%)
it 18, 689 1,214 (40.3%)

5: PseudoPipe & D LE#

PseudoPipe (&FiI%0) ProsPect & @i FiHI%L
Processed 8, 094 973 (32.3%)
Duplicated 2,871 171 (5. 7%)
Ambiguous 3,516 61 (2.0%)
FP 3, 546 33 (1. 1%)
it 18, 027 1,238 (41.1%)

#*6: HOPPSIGEN & D k&

HOPPSIGEN (4 T-i#fll%%) ProsPect & @338 T I
Processed 4,078 547 (18.2%)
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