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based on biological pathway information

Abstract: In structure based-drug design, selecting a drug target protein is very important. For the target
protein selection, several database systems integrating various related information, such as genomic informa-
tion of pathogens and phenotypic information, have been proposed. However, biological pathway information,
which may facilitate understanding the importance of proteins, has not been integrated. In this research,
we integrated the biological pathway information about Trypanosomatidae family, protozoans parasites in-
to a database system iNTRODB, which has been developed for selecting drug target protein of neglected
tropical diseases. We also developed an interface to display pathway information with genome and protein
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information to improve the search process of drug target proteins.
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VR EREETE AT D PDB[7]) £ W o AT — 4
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BEFED 7 = 7 2 A4 © 0 7 FBRIER 8] bG SNTHY,
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TEDT AT A TIXEEF RO 2 o7 BROBERE, LY
FELL S AITEHRE & TS 5 4 Vo B DM
A RFELTLELTNAD. b LALFHREEE®REFIH
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PR RIITR A STV, 121X, TDR Targets[9]
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KR b U %) ) — < B A RS LTk & 7o R sRIE
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1 Genome-wide protein list DR

Fig. 1 Search fields of genome-wide protein list.

2 Genome-wide protein list DO#EZERE R

Fig. 2 Search results of genome-wide protein list.
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Fig. 4 Genome-wide protein list that implement the KEGG pathway.
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Fig. 3 Glycolytic pathway of T. cruzi.
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BHEH & 2 T\ 5 Kyoto Encyclopedia of Genes and
Genomes (KEGG)[10] & H\\ 2. FESKZFLFEHIEAT D4
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7 AIZEADID BFEINRTWD

2.3 KEGG /AR A T—2D#HAE
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LtoF—42 L3875 ID ThDH2D, £ OERT
EATOMERDH D, 122 LEX R I7EIZHOWT KEGG
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GeneDBID &t Z D ¥ //\7 ENE#ET /20 A 1D &
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5, GeneDB ID &/3A w7 = A ID I3 1 &F 1 X6 & 1XBR 5
T, KEGG ETlI& X o "7 BT — %2 KEGG ID &
ZD KEGG ID &xfIieaT H/3A T = A 1D BABER S LTV
L2FEFIAL, £IDXEY A MEER L. 72 KEGG
NRAY 2 A ETEFRRINDZ 71X KEGG ID Tl
e ek i@ ) EC HETERIND.
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Fig. 5 Enlarged view of the KEGG pathway column.

% 1 KEGG pathway 7 7 LD
Table 1 Description of KEGG pathway column.

Ty G
NAGx2A ID | =Y VERE D ENAY = A OAFINRETR
Ihd.
R BINT 5 L RIT-seq CHOINTZ/RAT <
A ZHRKRTD.
C BIRT 5 & 1k 5 Homology for ChEM-
WHSWTEHEBI N /RAY = 1 KR
T 5.
P BIRT 5 & Wik & Homology for Struc-
tures (BLASTP) (ZHS W THEB I8
AV = A ZRKRTD.
H BPT 5 L RS Homology for Mammal
WCHEASWTEO SN SAY = A 2HRKTT 2.

INHDONRAT A fFERIZK 4 DL I
protein list EOFuHZ KEGG pathway O 4 7 A &BAL
oo NMAT A PHBAL T dlE [No hit) & FKR
L, WMATzAPHBHLTWNDELDEFERRRAT A ID &7
A A 4 DOWARERT DL FEEETo7. K5 I3H~-
B L= T BEPERLIZHDT, N"Ay A ID &7
AADOEREIRILICFTHLOTHY, T4 3 2T
52 LT, KEGG AV A DR EFRTH. KEGG Y
AT = A TBRSNERMETIE LT, ZORE ETORT
DX NIEOEFEEEBLTEY, INTRODB Off#
% KEGG mNATV = A ETHERETELLIICTL TS,
Z X KEGG Mapper OiEZFIHT25Z & THRELL T
BY, FEEHERRIN YO EIEROEREL,
—BThb»2 L HIcFEEEToT-.

genome-wide

2.4 KEGG XXV T A ~NDAVINYVET7/ T—>3av
FROTYELT

KEGG (ZIZFeik Di@ 0 W< DD — R FEL, 20D 1
DINAT = A D Z R G % EET 5 KEGG Mapper
-Search&Color Pathway[13] &\ 5 Y — LR EETH. =
U EDE R EERMEIlEOTI0EERTHI LT
BRI 282 TONRRY = A POIFE LT Z 7 BITER
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% 2 RIT-seq DfEREHT—a—F
Table 2 Color code the results of the RIT-seq.

BT N T7—a—FK J=US

0-0-0-0 blue ETOYE TR PR I NI

0-0-1-0 red MLFEHL D B D3R S A i,
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b« R DLE TR MBHER S L.

1-1-1-1 gray ETORE TR BRI e - T,

other white FRICY T E L RNGA.

BiEHRES 5729012, KEGG XA U = A 1§ % genome-
wide protein list ~EBML, 5122 OfEREE VT2 —
P—BAT) LI ERFEAFTIE LT KEGG XA T = A ED
BRI BICEBELT D T & TRETREE A & Hr IR T AL

FREMEEZ RAHT IR R L TA ¥ 7 = — ADRHIE -
FAEEAT o T2

2.5 BRI IEREH

HF BEREML LT, {LAWT —4 ~—2 (ChEM-
BL) IZBEI LT Z 7B L OMFEME (Homology for
ChEMBL) , # /37 BDOSKGEEREEFE L= X o8
7GR T — %37 (PDB) 28RS ¥ Loy E L
DOFEM: (Homology for Structures) , MHFLIAICFIET S
& Ny g L ofEY: (Homology for Mammal) %79 3
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EBIZ MUY —=<BDT ) DT —=E DT )T =3
UERE LT = A TERRH D, ZHULRNAL target
sequencing (RIT-seq)[8] & FHIH, FEBRTHLILIZT L—
A RY R Y=~ (T. brucei) DEAGEEIIT 127 =
)AL TEBOERERLIZLDTHS. T. brucei D
FTAERREIIZAEBEH Y, A2V 27U v 78, iy,
oY A7)y 78 EHERNH L. FEERTIIMEL TS
HUA O il 2z “BFD3”, e LT3 HELE6 HEAND

M4 “BFED6”, m¥A 7V v W% “PF?, il
YA )y I MAOL - RO E “DIF” &5y
L, ZNZFNIZOVT RNAI target sequencing %17
TW%. iINTRODB Tl3I# 2 12777 & 912 RNAI target
sequencing T T. brucei 23 L7236 % 0, B DR
Nihol=Ge%s1 &L, “BFD3”-“BFD6”-“PF”-“DIF”
DIAT AMIOETL T T —=a— FTRREZR LTS, K
e CIE Z @ RIT-seq [EHRICOVWTHEHE R LI/ SAT = A
ERRTHZEAAREE LTS,
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ABIFGE THRIE U7 BRRE 2 B 2 IV TRl 9% . $R5R
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Fig. 7 (A)Glycolytic pathway of phosphogluconate dehydrogenase (RIT-seq color).

(B)Glycolytic pathway of phosphogluconate dehydrogenase (Homology for struc-

tures color).
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Fig. 6 Search results for genome-wide protein list (7. cruzi).

TWAB T cruzi \iZHADERARTVarsgre Ka - —
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ZOERERP CEROANRIZR > TWBE T EN
RARITNVarvi§gETe Kayr—EThsd. DX HIE
WL RV BFERAERETLHILETRLTNS.
ZOBEARRDOE FZIEFECINHEITLFOBELE L TORLT
W5, ZOEAIFERNET, TN RIT-seq H 7— 23—
FOFMER>TN D, [F UKW T PDB I8 S
Nicy o378 L OMREIM A T HFE S (Homology for
Structures) (= & 2 €fF1 2 X 7(B) (27, ZOHITILEE
R AT SNIHRPEDEIC G BT D % v /37 BITHE
BTEHEAT D &L THRBRMFICAEET I E I 0ETRL,
B Ry GREED R LT D Z Loy L ORI E A
L TR LT W N BOWES Z LR ARel L
TWd. ZOX I U THABRRERNEM E 22D & Xy
BIZH2 D KEGG RAY oA Bfkx 727 /T —3 a 1
WMEFREICHET D2 &N TED.

4. HIEFERRRTEEBEDRIL
AKFFE TR LIS AEHRD KEGG RNA T =24 DY
JSBEN DAEAMEM # L R B R R TE RV EEZ,
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SEATHRSE R 3L [14], [15] BT BEAIER M 2 X7 B
ERWTREEZIT o 7. BEAERIEAE 2 v X7 B L LT
T. cruzi DAYV I U G SR [16] & ATz, JeATHrE
P OREFMERI B 2 N BO R THIER S T B D]
BEMERENEEZX D TH S,

AL VARSI KEGG £ TULT O CHFE
DHER SN TND.

o VATA Yy, AFA=AH (K8)
o TAF=r, TuY ARG (X 9)
o B-7 7 =R (X 10)

o JNETFAUEH (K1)

N OEHER & RIT-seq THO LIZ/NA Y = A % K
L7edy, BRI Z AT 2 LIXTE R o7, Zh
IFXFEIZ3DDFREENBEZ HD. £F RIT-seq DIE@N 72
WE U RTBNEREREZ HHZ L, IHIZKEGG ki
&y EERN S DA, INTRODB LIZiEs# a4 v
NIBNFIET D 2 &, %2 o L1312 iNTRODB
FIZESRRH D0, KEGG LIZ/SA T = A BRFE S LT
RNE U RTENFETHZERE T BN, ZhbDiR
AT D 2 L CRETENS I AEEZED S A
PWndH 5.

5. #&im

rUR Y —<BEAFEBRIC X D NTDs IC2oWT, #Hrk
BRE D Z R BERRATHZERREgEE > TW D
EWORIENR D . ARIZETIZZ ORMBEICH LT, NTDs
BIEREE D= DOHET —F N—A 27 4 INTRODB IZ
AL EREE R A2 BINT 5 2 & T, ARG S >y
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CYSTEINE AND METHIONINE METABOLISM
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Fig. 10 pB-alanine metabolism (RIT-seq color).
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Fig. 8 Cysteine, methionine metabolism (RIT-seq color).

SRGININE AND PROLIE METABOLISH
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Fig. 9 Arginine, proline metabolism (RIT-seq color).
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Fig. 11 Glutathione metabolism (RIT-seq color).
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