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Clinical Decision Making Process

Diagnostic
&Evaluation Ability

Treatment Selection &
Planning Ability

[Treatment Techniqu%
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|@ OpenCGlinical: Artifical Intellieence Systems in clinical practice — Microzoft Internet Explorer
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FLLAD |$§| httpd S openclinical ore/aizinpractice html

knowledge
management

OPEN

CLINICAL i care

i Horme =+ Clinical =+ AT

erns in clinical practice
Directory of past and current Artificial Intelligence computer systems used
in clinical practice

Al zusterns in clinical

Community [Discussion on &I systerns used in clinical practice]

Background practice
Research Acknowledgement System summaries by category Applications
Drernonstrators

* Acute care systermns

* Dacizion support systermns
* Educational systerns

* Labaratory systerns

* Medical Irmaaging

Archive ariginally developed and
adrministered by Enrico Coiera,
Used with permission, Mow
rmaintained and updated by

Usze scenarios
Commercial

AI systems in clinical
practice
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Home ©penclinical, * Quality assurance and adrinistration fote care
R.eqgister T
Contribute .,
o Marne Type Commiss'd Status Autornedon
ite Map i
Site Structure MéaGanesh
POEME
ACORK Caoronary care 1987 decommissioned SETH
admission
WentEx
Automedan Ventilator manager | 2001 routine use WIE-FMH
mMenGanesh Ventilator manager | 1992 decammissioned D25
) ATHEMA
Please send new POEMS Paost-operative care | 1992 CEMS
subrissions, — :
amendrments and SETH Clinical toxicology 199z Dxplain
updates to this i . )
archive to wentEx Yentilator manager Ep'lfapt':'l‘:'g'gtg
ol o Aszzistant
Cpenclinical.
WIE-PMM Meo-natal parentral | 1993 In use ERA
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Al Decision Support Systems

ATHENA DSS for the management of hypertension in primary
care 2002 routine use

CEMS Mental health decision support system 1993 routine
use

DXplain Clinical decision support 1987 routine use

Epileptologists' Assistant Nurse progress note assistant 1989
decommissioned

ERA Web-enabled electronic decision support and referrals
system for cancer 2001 in clinical use / under evaluation

HELP Knowledge-based HIS 1980 decomm'd
lliad Clinical decision support routine use

IPROB Intelligent Patient Record for Obstetrics 1995 routine
use

Jeremiah Orthodontic treatment planner 1992
(cont)
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Quality Assurance and Administration

ADE Monitor Adverse Drug Events 1995?
Apache Il Clinical scoring system
Clinical Event Monitor Clinical alerts 1992

Colorado Medicaid Utilization Review System Prescription
quality review 1990

Geriatric Discharge Planning System Patient discharge
planning 1990

IPROB Intelligent Patient Record for Obstetrics 1995
routine use

Managed Second Surgical Opinion System Managed care
1989

Reportable Diseases Infection control 1995

39
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Duration

Click button for hint

Start New Case

Iz the source of the clinical findings you will enter;

& o K nowing whether your case is hypothetical or achual will
& From an aclual case € & hypothetical case ‘-'—'-‘ e
i i help the developers better understand how DXplain is
Select the most appropriate Hem from each of the three categories. L.ISEd.
Age Gender Duration

Mewbhorn (< 2 MO
Infant (2 MO TO < 1YR)

Female

Acute (Hours)
Subacute (few days

Child (1 to <12 ¥YRS) Chronic (> few days)
Adolescent (12 TO <18 YRS)
Adult, Young (18 1O 40 YRS) 4
Eﬁ: :;?fgéﬂng na ) For E.-’” CASES D reaentad to DAplain, you should
provide the patient's age and gender and a rough
Enter findings separated by ;" estimate of the duration of the disease.

malaise; stiff joints; inscﬁmia_ﬂ

Suhm@ Reset

Findings are entered in the add findings box using standard medical
terminology. Clicking on the “Submit’ button presents the next screen which
shows Dxplain's matches to the entered findings. More findings can be

40
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_E New Case ':i(' Retrv Case _ZIE Save Case :_"f DIF Info )

‘ Case Findings

i {Remove){ Focus )¢ DDx ) (Findings Present?)

| Current Findings List:
I Malzise
I Chranic (= few days)
I Male
[ Adult, young (18 ta 40 yrs)

"MWalaise" was spelled correctly and since /
Dxplain has no more specific related
findings, "malaise" was added directly to
the case findings list

“SHff joints" was understood as the DXplain
finding” joint stiffness”, DXplain presents a
list of more specific indings that can be
selected instead of the general finding
entered. [n thizs example, the general
finding was kept.

Dxplain presents possible matches fdrthe— |

Fressing the 'Continue’ button moy
the next screen.

/

misspelled entry “insomia’,
eﬁs\c%

4

@ Added to findings st "MALAISE"

D3plain matched to "stiff joints";
You may chatige 10 a mote specific finding,

- ANKYLOSI1S

- BACK STIFFNESS

- EXTREMITY STIFFNESS

- - HIP STIFFNESS

- - LOWER EXTREMITY STIFFNESS

- --FOOT STIFFNESS

- - - - METATARSOPHALANGEAL JOINT STIFFNESS
- - - KNEE STIFFNESS

- - SHOULDER STIFFNESS

#

DZplain has no exact match for “insomia®™:
You may click on andtem from the possible matches below,

ABDOMINAL WALL RETRACTION, INSPIRATORY
AORTIC VALVE REGURGITATION

DIABETES INSIPIDUS

EMOTIONAL INSTABILITY

HAND MOVEMENT SLOWNESS

ADRENAL INSUFFICIENCY

INSECT BITE

INSPIRATION, PROLONGED

INSTEP ARTHRITIS |

Fs

Cpntinue |

Clinical Bioinformatics, The University of Tokyo.




New Case ) Retrv Case ){ Save Case

D/F Info

‘ Case Findings

ngs list checkboxes

In this exarnple,

i (Remove){ Focus )¢ DD% ) (Findings Present? )

the userhas

Enter findings separated by ;"

chosento add two

‘Submit | Reset |

headache; thrombocytopenia| A

raore findings to
the case. These
will e added on
1 the next screen
once the user
clicks on
"Submit".

Current DXplain Disease List

™ Fibrositis

| Are these findings present?
‘ YOO Uk !mnmjng shiffhead

| R O Ukisacmﬂiac tenden

| 5} Ok polyserosits

Cwrrent Findings List:

I Insamnia

[ Jaint stifness

™ Malaise

I Chranic (= few days)

I Male

[ Adult, young (18 to 40 yrs)

i {Remove){ Focus )¢ DDx ) {Findin

Based on the six findings entered
50 far, Dixplain lists three disease
that might be considered (two
camman, one rare), Additional
diseases are suggested, but are
nioted as not well suppofted (these
are listed preceded by "--"), Thes
niot ell-s upported diseases’ were
suggested by one or more of the
findings entered, but most of the
findings commanly found inthese
diseases were not present.

As other elinical findings are
entered, these diseases may move
higher on the list because the new
findings add support to the
diagnosis;

CONMMON Diseases:
{Evidence for Dx){Dx Description){ References )

Arthritis, rheumatoid -
upus erythematosus, systemic

-- Alcoholism

-- Polymyalgia rheumatica
-- Chronic fatigue syndrome
-- Herpes zoster

-- Aids, CDC group IV

-- Colitis, ulcerative

-- Enteritis, regional {(Crohns disease)_ﬂ

REARE Diseases:
{Evidence for Dx){Dx Description){, References )

Spondylitis, ankylosing -
-- Lymphogranuloma venereum

-- Meningitis, tuberculous

-- Rocky mountain spotted fever

-- Dermatomyositis

-- Arthritis, rheumatoid, juvenile (Still's disease)

-- Creutzfeldt-Jakob disease

-- Reiter syndrome

-- Reticulohistiocytoma, multicentric

-- Mycosis fungoides -]

-- ingufficient information to support this disease

This is one of the chief screens used during a DX plain session since all of te case analysis functions can be accessed from this screen.

Since there are too many features to cover on one screen of this dema, many of the features will be reviewed later on inthe demo..

Clinical Bioinformatics, The University of Tokyo.



ERIRsHER & EDC (Electric Data Capture)

HIF851 5%

— PRREIBHER | BBAICXT T DLZEM - ADMEDIESLE.

- ERCEBUHTERSIDIRE, <ITDDERANEEBREZEICIRST
=B =DEH (Exﬁé—zz) ZREITSDN'EH, BEAZS
%E%_l; LC1iToONH. MHOAFIDBSICIINAEBICERST D.

S 8558

;f*@eﬁﬁuuﬁﬁnﬂ%ﬁ DEDBEBICXTT DEEM - BRI - FTED

cHl;

- DHOWERE (BE) XL, T - BT - HERHSZHTE

Jd 5B TCTEZRSIDIABRENEGCIEDRUTBEHREZDDOOD
k& (Phase 2A)

— AT CEREHEREREJ D1k (Phase 2B)
SHI1E5 5%
— [REEBUEHER | DEDEBICXTI T DL BN DREE.

— %iﬁ}@,b\ﬁﬁﬁéxj%h_ LT, BERFILETSBNEXTRE UL
EEERERIC K DB EBIERZAN .

SIViBsEz
— TMEIRBERIRINER - T MEBHEFEE - Outcome research B

Clinical Bioinformatics, The University of Tokyo.
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Clinical data management
(Phase | ~ I11)

Clinical data management system

— SAS/PH-Clinical

— Clintrial, Clintrace

— Clinical Works4

— Clinical Web

- NMGCP

— Oracle Clinical

-

et ERATSW (Software): SAS, StatLight
XA NEHESW:

— Documentum EDMS, CoreDossierX, ClinicalWorks4
B {R 52 W SW "

Clinical Bioinformatics, The University of Tokyo.



Clinical data management
(Phase IV: TR ZEAE)

« MERBIAEIBIHRINES AT L
— PostMaNet
- WAEVE
— WTTsakuraADRents
— GPMSO-CF
— ClinicalWorks/PMS
AN
— Clintrace

45
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ERARIBREIEIRY AT LADOBE

LRSS N —ARNSEESRET)

=5 wee | B A — D DD
1. BB RHBEABESERE [ | SCMLI 7T
EEPBROL R v
WEAX—NELBEOBR |4
2. IRBB& IRBSBEAERIFK o — )\
RBBEHRAD :
REBERBTA—IAD | | o U
3. 524 2B 4L emmHon |-G}, )
4. BBNSBBRT |UsESEE

BERTEEEF TV AEE0B SR PE—

AEREXE1C AXA—IAD +—45—DB /®—D
1 BRERBRIVA

5. BS5 - -&ERYT S - BERT Y-k N

Yo — = - L
31 —)URERE T _ FHDB
6. JBENREEFTER | BENZEEDZ2EER
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ERAREREIEIEY AT LADBE (ZD2)

7. J0ERENME TTEBEADES - IBEEH e
B5 - BRERRFAD S IR
SIVERNIE
ik - iR
BERIR T PR
8. EZHUVT BBBIMORD - SR DS

BERINRDRT - SR

BRERZINADRT - DR

LSRR DR

R RILE

Hhigs UL

EHIIE

10. EERIRESIFR

REBISCERDVERX

5t 7 IRSSDIERR

NEBER - £ - Blkf

T—IIVXAITFTIR

R

L 2 —45-DB |

oY —/\

%%%:ZKDB SAJUDB a

_—
- = -

| ABe=DB

E W

MREEI AT A

ESH5TYRAT A

BEEIPIY 2T 1\
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NCIMDNational Scale Clinical Trials#l&

by John S. Silva, M.D. Director of Informatics at the NCI, Bethesda, Maryland.

CRF Edits @
COS:EZEVUCY Clinical Trial Standards
Requirements RepositM
ZStandards Trials
Standards Server
Clinical Q
5 | Clinical Data
CRE Server
% Electronic
Requests for

e A

Entry of data from
Clinical Sites

Study Info

48
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ERERIRETC BT SE FYSERM

(Bl . DAEER)

T
gus

AITED T —)U scale of measurementlC KD FT—H (I3 DICHEE
éﬂ%’)

1. Ngminal scales&@ O —4 | BREH

NFI)—ICETD. TEMHBIERER, @%’)M(JT‘ ~,
Bl FFEFT (dichotomous or binary) -

BRECIEERE - %Rl
2. Ordinal scales&{E557—4%
Nominal data@ U THDN L TFEHREANZ I DEMENT —4
Bl : ysERD%E. stagel, I, Il IV - FEEBYVT—5H., -, &, + ++, +++
* Index + Score
3. Numerical scales&{E557—4
*QTE'CﬁEEHZ) ST —4, ERfIEIE

(continuous scale, real
number) EEE (discrete scale, integer) Z&EDEDNH DD,

continuous scale®Bl : Fin. ERKIEEDZ
discrete scale®Dfl : B, VXD T 7 DO —0D%

49
Clinical Bioinformatics, The University of Tokyo.



SDASIRREBDREIRB

B IEEER MEERIEILIE R EEEEEIEEES
25 | & | IR i gt 'R 0| R
@ RE® | ololo]o] |ololololololojololo
RIS R O 2| B o |xl |¥
A B 15ER AE: B EEEEEE
fiz 5 || @ | F| 5|5 A
SZWTIB R %5 | 95 | @ | 5| || | S| O
AR o|o]lo] |o ololololo
N L olol=|o Flolo|x|olo| o=
SIS 4R olololo]| |olololololololololo
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SN AERIEER CHIT SN DMETIER
D48 | FHIIRE HAF SN SifEHIER
1 S2BEWMRICRET DD | 1.ETRD%
2. FRAEN B I8E X CORABIDEHE
2 | ZWIRATICRAT D | 1. EERDDADY%
2. D AIREZTDEZIND%
3. mEIREBEDHEAGHE
4. BREDAZHDBEEEE
3 |AEEMICEEITRNHE |1 EXEBRBEBEDBERNEDIEISDE
2. &K BRHABMBETDAEDR
4 G EEEENAEDREE ]l\éﬂ?c'@\ BB, BileEERDNAEDEE
5 KR 1.Z2RDVAKRR
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C |‘:"" ;7\7 AO)Q ‘t*%
BJ'IJ W . 5= 0X 0O
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HRBHR  SENE dRDH B S 2 GEEE AV T
£BID : 001 IKE - FHiE Ox &) $4AH : 1990%F02H02H  (AAFE S A
| | | | =
| | | = EEZNES
[171-0000 ] | | \ | g7 | L |
fekigm: s | AR | s® | sw| T - #HR (EED
Akt [FAT = | seerm
H&H (A #EE] 1~ [ BE [G711 FEe [ =] sEmm:  [Raofaae =
@ 2003/08/08 O T FEBR o}
@ z003/08/10 O - MR 0] FEE ER] v| sEppm . |FE IR0 IRE FigEseh s - |
@ 2003/08/20 O - EE o] BHFRER . |WEERES v | EERSIET . AR =
@& 2003/08/31 s = Fifi O . ey
EFEEEr [RE v| maEE:  |Eeas -
RS | O3 EENRICEL T h B s -
=i : [ S0 —F [ B2t [ | SEhnGAY..
o7 WEE =T .
El 00
G711 sisa%E
EREE RS ~| mEmE || mesess [
TvtE: M1 =] mofo =] mofo =] oot =] o 2] enjo -
Glioblastoma, MOS
AR - |D4400) BE G < FUTFSAE -7 = NOS(CT =l
e .

ST NILT D CEDCERESRY AT LAPSAZERDN?

g
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DNhEfxREI-MIXECRFDKIE

DLEER

DHAERIBHRAIEE EFNILTIEHRAIEB CRFIgE#®RXIEBE (SWOG)
BASBIEHRIEB BEEANBHR Study information
FRISRIEE (GREE - BERE...) | BERE - SUER Patient information
g%g%iﬁlﬁﬁ (BIAFRR. Big%E | RIREAHSEEHR Pre-study Form
ZMEmIBEE (BREEA. BiRZ | 2ESEABIR Base line tumor assessment:
W<5)
SRERIBERIEE FEERBIR Adverse reaction form for

investigational drugs

BEIBWRIEE EEHNE=IBTR Follow-up tumor

assessment

grjF CBEN) 15FRIRE

i XEC IR B IR

Off treatment notice

EEmSENEECIX ISR

Notice of death

2%%ant - RIS

R

BE5 25k

LTI E08xIB R

LBES XISk
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HAETRE Clinical Trials&EEFHDILTEDRBER

CRF Edits [Standards

Consistency
Review
Requirements

7

Chinical Trial

Critical Path
Server

Standards !

WA=~ '
Electronic DNASE % Standards -
Requests for v Trials

CP Info

Server

A 4

P
Clinica
Recor
+

CRF

Chlinical Data
Server
. \

7
| _ —
BETLRIR
EFALT LAB Imaging| | Claims
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21 CFR Partll

(Title 21 Code of Federal Regulations)

« KEEFHHRA2 Q"'W 18 (|EFECEx * BF
. *E%E’u%%ao@(l—DA)D\ EERICEND
B A 0RNSEERIRE —TFHIBDORENZE
I ToNlcT—YZEFIEITDICHIC>T
ETFINEREZEDICFRE!.

s EEBESEMMDFEERIBOINERRB. T —
SDNIEBI RTINS E. RBDDY AT ADE
@1@1 _ngc\_’j—
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Bioinformatics (ZEapBxH=E) &IF 7

HPNES=S

Clinical medicine

4 RERARES
Clinical Biomedicine
(BRERT J ARIE)

DEERIBEHRZ
Clinical Informgtics

(BRARMETE)

(BRERSTEMERLE)
QERARE AR IR
Clinical
Bioinformatics

= 0 s
£ B 15 =
BIOIOgy Bioinforrﬁat%ics - Informat|cs
(BT LS CEMgEts)  [RICSHEMRS
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= ~DRBRIC DU TOERE XI5

— 2 BRI DRBARMDER L R 7 B IKIE,

= FOHBREHIBDER ¢
-M20V1rO0X—=FIL

— ~OWEMIROPTRERNEBD D F11m
= ~ORBERDIERE 1 712 O O

1 DOBRICHDAMEE. ENEBRERCERIERE
50 TCU\D, DHRMEDELCDDIE. CDOEEIR
BN EBLFDRAYFaAY - ZI(CUICD
FRDCCICRK > CERNICHKIRSNDD B,

~1
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EnFEd?

« BIOEARBENThHD,
+ BInFII. DNABEDIBEDNEICHFET D

AT, BEDEBEZIFDITHDIBRD
5ok 11 CLD,

s MIBLDEMTENDTIE. ELFIIEE
BRI DN DNDEIRSNDiElE,
expressed sequence (exon) [T DN TC
ULNTC. EDBICIET— FEEH intervening
seguence (intron) M3 E > TL\B,

\
I3
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C FDOEBEFDHCKRS?

C FOELCFESIHNI D2 E, (2003, 4)
BDELGFHIHN204F58(E, KI8TFEIIBELTT)

£ FDODNADRI 2,

6 %. EDIIEBRIERE.

E ~DERRICHDEBEDIERAFH 1 2 %8,

e

1199 DE 1 BEDERFDOEBE I — RIS

1000~2000EBEXFE
JED— RELSY (ntron) (X218~ 1 OBEEXIICEDCES

DD,

BRI MELGF CERADEDIEImMIEDOEMADZA L
CEEREHEDELRT (YRFOTPY) T2408hEE

EB8 2R IDBNDIE1 /54 0001=

XICZDDHEIRICE
EXTD o
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FIRANDFUWNSY VINDE

e AESNICYVINDBDOYVINDIDB XA
P I —DDTAIEICEEEMICHEEDED
. T2 7%ICTEIR0)N,

« FTUWSYIYNDEL. E-FDIEBNICKDIED
ClIE<ZDIHG. YVINDE XA VDL

CZEDi

INRZEADCCICRDEHIBNT

RSN

« EHICRoNDEHM CRERESIIETFHD
BBE/RIENICRKRDEBED TSR,
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EQEYANAR

E ~FCOEM CEETS;

Z
o EBIFOHDIBEKRICKDE
o«  =DDOXIMNE :
1. NERNRT STV VT
¢« ERBEFOORBFELRL MBIRHR TSIV
T &2lF. BEORNAZEZ5T,
2. BLFDRAYFaANIZODYU >IN T D i
SRF] EVWDYVINDENEEICHD.,
e B TIVDIDIA—1 TPI)—,
3. YVI\NDEBARDOIZEN

° @%%‘uc;%ﬂ[‘ \tﬂl_ﬁ
MEXDEIBE DU NIIC KRDBEDEIE,

S
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BISHTEIL S ?

o+ BEIIFECACEDRHIREZEEZICKI > THRCD.

o RDOIBHEDELFICEHRCODEZEEDNED
DCENBLN,

1. #BIRDIBIEO DR ZIRET D [EEn T

2. MIRODRZEHRI D [EIHErF]

3. BNIEELFZEY [DNABEEIR T

—
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INAM A IANT 1« DRACE?

« JYE2—HZFELTBID ST
RIBHRZME T . EMF CFIERBIE
CHFDRFBIBDFHE,

UL
— DNABCHI DEZHT
— B FEE
- S VIND ErESEMN
—EinF « BV INDEEERRIT
— IR S DS
— BRARSTVBREE & B ¥R LIE
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L s ‘__ _\\ = ]+
NTEVFEAET —EIN—ADIEZE
(EAEBEIRANT / LIEBRA~ADBFILYSIA)
T—HRDIELE T—AR—R% | EE-EEDHILEL DA
DNA/RNAE EEL 5| GenBank National Center for Biotechnology Information (K [E)
DNA/RNALE ZEL 5| EMBL European Bioinformatics Institute (Z[E)
DNA/RNAE EE2 5 DDBL E:LEEFEHRA (BXR)
RINDE T/ BEER S PIR Georgetown University (ZKE)
RUINDBE T /BB Swiss-Prot Swiss Institute of Bioinformatics (X4 X)
B NYE T/ RS PRF EREMEREN= (BX)
AN E RS FIAEE | PDB Research Collaboratory for Structural Bioinformatics
(RED
BN B IR ENE SCOP Medical Research Council (£[EF)
B INDE L IRFEES \¢E CATH University College Council (&)
BN EERRHEF—D PROSITE University of Genova (XA X)
T/ BIEE AAindex RERFLFEAER(BR)
MY ATLEBERKS KEGG REKRFEEAER (AR
EMEEFHE GDB Johns Hopkins University
EMERR OMIM Johns Hopkins University
)& LinkDB RERFLFEAER(BR) .
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EMEERT —FN—X D EHE

BEEHNLREEHNOKE, RA A BARELE DO

Zo M ER K E T [ RE N CE =T — 4
R—ZADWEE, FNEFNDOT—EAR—X[ZEEKS

NTWBEHIFIEELTONEINT—EIR—XD

%ﬁ—vvl\b%ﬁténn\é'l‘%iﬁl:lizﬁE'I‘Hﬁ
z3)

— DNA/RNAEE B2 T —AXR—X

— XINJETS /@"@EEUT RNR— X
— RUNNTEIEBEET —AIN—X
— Xk T—AIR—X
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DBGETT—2~X—X1J T[]

DBGET Database Links

KEEGG

- Pathway —
|

BRI E RO 1B R
SUNDEPI /R

Ezpression

Boy ISR

S IINDTEIR
PR

FroDom  PRINTS

Click on the following: to invoke the following:

Database name Basic DBGET search
DEGET Advanced DBEGET search 68
K.EGG KEGE table of contents

Clinical Blointormaitics, The University of Tokyo.



GXML

N &L FARBBHZR DDA
B8 FROBENTIEA

— & F )’ O0—F (candidate
gene approach)

— EHEFENICKDET /A vEYD
EELFOO— 7 (positional
cloning)

— Candidate-positional approach

« BEELTIROERNTIE

— ERBEREXNEREDallele sharing
method

— EAEEFIEE (Transmission
diseqguilibrium test:TDT)

— Quantitative trait locus(QTL) &84

SBYvYEYD

/’\

<?xml version="1.0" encoding="Shift_JIS" 7>
<IDOCTYPE gxml SYSTEM "gxml.dtd">
<gxml>

<genome>

<gid>Escherichia coli K-12...</gid>
<whose>E. coli Genome Project</whose>
<date>98Nov18</data>

<contig>

<cid>c000</cid>
<dna>ATGCGAGTGTTGAAGTTCGGCGG...</dna>
</contig>

<feature type="orf">

<fid>b123</fid>

<alias>trfD</alias>

<location>

<cid>c000</cid>

<start>1317813</start>
<end>1319408</end>

<strand>-</strand>

</location>
<dna>ATGGCTGACATTCTGC...</dna>
<prot>MADILLLDNIDSF..</prot>
</feature>

<pw>

<pid>00401</pid>

<pwname>tryptophan biosynthesis</pwname>
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BSML

Bioinformatic Sequence Markup Language

LabBook
www.bsml.org
DTD www.labbook.com/dtd/bsml2_2 annot.dtd

The Bioinformatic Sequence Markup Language is an
open-standard protocol for the encoding and display
of graphic genomic displays of DNA, RNA, and
protein sequence information.

70
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GO Gene Ontology

Gene Ontology Consortium
www.geneontology.org DTD/RDF
ftp.geneontology.org/go/xml/dtd/go.dtd

The objective of GO Is to provide controlled
vocabularies for the description of the molecular
function, biological process and cellular component
of gene products. These terms are to be used as
attributes of gene products by collaborating databases,
facilitating uniform queries across them. The
controlled vocabularies of terms are structured to
allow both attribution and querying to be at different
levels of granularity.
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UniGenelid3H) 5

F5 ¢ o JeE R [ESHA S
v v v
DNAG X fEfiA [EEHEA
v v v
PCRISE T7/\“T|§IR\II\ﬁJ%FﬂE 7R ERN'\IAM%WE
v v v
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v
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B (1) | ESEELEOHAT. COBFITEASATI:
TR (HIOREERILTVELEEET, |

____________________________________________________________________________

- EEELBEOHAT. COBHITBASATI:
BB () IOREEREETOLEEES,

___________________________________________________________________________

(& #:Medical Tribune )
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MGED-ML Microarray Gene Expression
Database Markup Language

MGED Group/OMG
www.mged.org DTD
ftp.omg.org/pub/docs/lifesci/01-11-02.dtd

The Microarray Gene Expression Database (MGED) group is
a grass-root movement to promote the adoption of standards in
microarray experiments and data. More specific goals are to
facilitate the establishment of gene expression databases,
comparability of microarray data from different sources,
Interoperability of different functional genomics databases and
data analysis software. Subsumes GeneXML, GEML and
MAML.
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MGED Ontology

* Microarray Gene Expression Database Ontology

e MGED Group

www.cbil.upenn.edu/Ontology/MGED ontolog
y.html

« RDFS/DAML

www.cbil.upenn.edu/Ontology/biomateriall2.rd
fs The MGED project iIs charged with
developing an ontology for describing samples
used In microarray experiments.
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(1) SHARZEBLEVIRY
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(2) AIET—9=ED,

(3) == JIEBRL
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(4) $#HmUNTZARD ~)UERFT L
SRECEIRESD.
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[ F VT 2L HRBREZIIDHZE
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1 FyT EORRABICERLGAMAZERET D, EYRBICIE 2 MEYTINDRA NG EEETHEAZHREICNR
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PSDML

Protein Sequence Database Markup Language

National Biomedical Research Foundation
pir.georgetown.edu/pirwww
DTD pir.georgetown.edu/pirwww/xml/psdml.dtd

The Protein Sequence Database Markup Language Is an
open-standard markup language used to store protein
Information in the Protein Information Resource (PIR)
database.
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Cell simulation

-Quantitative simulation of biochemical metabolic pathways-

GEPASI (Mendes, 1993, 1997)

KINSIM (Barshop et al., 1983; Dang and
Frieden, 1997)

MIST (Ehlde and Zacchi, 1995)

METAMODEL (Cornish-Bowden and
Hofmeyr, 1991)

SCAMP (Sauro, 1993)

85
Clinical Bioinformatics, The University of Tokyo.



PRIRDIRIZ T J ABERZFABIDCET
2 FEIfS SN T CEld?

o ERIDXRFITE
f_:’ @i%ffﬂ (:I:B /u\L

E - 8ai2Dc_ DD
=)

« ERIDEVNIDIT
« KRB FDERE

86
Clinical Bioinformatics, The University of Tokyo.



\ -

PRAUISEEDKIDICTERE (GZH) =N

2DDNH?
BEOMEBIISEEDLIDICUTHES

NCLN<DND?
SRIOBNEFRCIIEDKDIC UTFHEIS

nNamn?

FROEDICIEEDLESEDBHS |

&I DT —YZEZEDA.

T EoESBEBTY—ILEER L
BRELEREND |

Clinical Bioinformatics, The University of Tokyo.




B FEZEEMERIORH

miEHl RElE=R el e

5-FU veknEYsCYTERATF—E 108 | (4)

6-MP, TG, TPMTIZRDFE ML >30f&8 | (4)

THFFTIY

Amonafide N-ZEFILNSVRT25—HEIZELD | >3 | (4)
EEE

T2 IT7Y GIEFA-S-FSURTTS—EIZ | 1045 ~
FBHEME

A1)/ THY YUYV ILIn/ VLS | 501 | (4)
VARIIT—EIZKDHFEEL

SYOATARITFIR | YFIA—Lpa50ISLBEELL 4~9ff | (4)

88
Clinical Bioinformatics, The University of Tokyo.



BRINBBEEE L FDOSNP RO -2V D
ET—HIN=L

o ERIMNGHBZERES
- PF IVt En F&f
— PILD— Uik EERE I FET
—- IR o5 —&ILFE
— MBS B RS I T EE
— D)V F 7 VinstiEREIn 7
— 8

o ERIREICEEAS I DEILTEE
- ABC SV AN—=H
— B A DY RAN—S
— i

89
Clinical Bioinformatics, The University of Tokyo.



AESRSNPY A EV DT I AT I
(RRAFEREREA : - BRAD)

8ARAIEY

—_ =

30R%2A4EVT

REREEERMERFORE

R NTOS1THE|

Clinical Bioinformatics, The University of Tokyo.



7/ LEET -2 DRI R RN E
MIBXRT —FDE RN DL F

BRRULEODARSICKHCTUEIZET HEF
BN KRSCEE

ECHFHREIFR R
1)EHT SRS F A EHEBESIIZIEEL TR
R To-EEICIIBRERERNELLS,
2) RGN EIEEL-EEIZIXEREITRE
MIBHERT 95, o1

IO

Clinical Bioinformatics, The University of Tokyo.



7 LB EEREES AT L

(51| : BioGet)

{ Genbank7 —#Rel.131: INITRSMPH—/N\
1820 5 4:4961G
/IUIJDBMS A
DF —sHR L + o
S0 i w—
X eXiEER —“fi?% %
[ O—KFHT—4 } TS5 418 = i
el
- \‘ Web 75
=T == p=
A o I
_ RAID Py -
TARDEE 7o
E-I-ZTB g Fiber Channeﬁ
g / o

Clinical Bioinformatics, The University of Tokyo. @



Clinical Bioinformatics (BREREDRISIRE) OPTD
FeRIBER T2 E(d?

HPNES=S

Clinical medicine

FIRERRES

L : - QN
Clinical Biomedicine Clinical Informdtics
(BRERT J LRI (BB EEigr=t28)
QERRLEnIBFRE FIFEEL)
Clinical
Bioinformatics

= =k £p i
£ @) B ki
03)18 N c
Biology Bioinformatigs Informatics
(BICT /L) CEMNEtE)  (BICEHEMRE

93

Clinical Bioinformatics, The University of Tokyo.



ERERIBERDT J ARIZEA DA

SN
B FHRIRBEEE

Y

BYVINDEDES - HAE

\

MR - 818 - V5B
(DI%EE

A - AER - ReleSDIERE

7 NIBERDERKREF/\ DI

(Bio* IT World2003— &R #w94
Clinical Bioinformatics, The University of Tokyo. @



INFOGENMED Clinical Pathway demo

é Pharmacogenetic
Symptom ORI Clinical Trials ~ Research
\ CLINTRIALS PharmGKB
K. \/
References ,| Pathology R
PUBMED CISATER Drug \‘

t Chemical
| v | compound
Genetic Labs N — Y
| ‘ - Disorders & mutations Enzyme .

\ 4 \ 4

Polymo}phism

Genetic tests SN Protein Structure \Metabolic pathway

Nucleotide sequence Functional Site

A

A
\ 4

Chromosomal Y

y

\ 4

Protein Sequence Protein domains: families

Molecular :
Function Nomenclature 95

\4

localization 7 Gene

Clinical Bioinformatics, The University of Tokyo.



sTEMAD
ExEUANIV

smIEL NIL

WEE, REERE

2> FOY—-ICEDL
TG

it D2V
BESAT, $IME, MR, BE0BER

A DAY
BWROBIR, TUIT(T4TOIb, 7HVaY

1524

EEDOSHEICENLIBME, BHE KRB

96
Clinical Bioinformatics, The University of Tokyo.



7 NEFRNMIBHO S B SN TR AR

\

NN ICrlE R B XOERIRROBRAC

97

Clinical Bioinformatics, The University of Tokyo. @



NI HOZERONHGR | CKEE 7T AHIED
TI)IDAD TTnnsl D551,

KS [ ERICXIITDT /DR h
O NEDNE, FIZENE<EZEY
EURT /XD ADNAZRET D,
OLIRCEANE - RIXICEE I DWELD

Q’mﬁ%’éﬁ’iiﬁ%@“éo )
4 N

28 BRICNIDT /IDR

@7 1 N—RADORBFERRICEIL
DEDICEBT D,

\ /
4 )

10&  EMRICXIIT DT /DR
@7/ LADBEREHKREDARIRT B,

- J

98
Clinical Bioinformatics, The University of Tokyo.



[ BNRDNEICIES DNA@E&“E Y &E#NIC
1> CE<RNADEBEDHEBIERDIE
A TSN 3E%lp§<@"u@7ﬁ)\b\b\*}@§
EoTCUVD, HDIERDSROTBRNE
BRORMEZ TN ZEDIERB. A%
T JMANERULSBNWCKREREZEESEZ
DD, DFD. BEROFKEE., ToULT
T ) INTIEEICFETCESTDEDTIFZRND
2. LHhu. U/ ADEBELESTBHREZ+D
IEA LN E UG, BDENDIETT
I ZEENEBAD,

(James D. Watson)

99
Clinical Bioinformatics, The University of Tokyo.



o 0~ WD

X C 8D

FoplBrk CERBHREDEFRBISKN
1. ADBHRVIBEDZ(EDDCHBACIBIRE CIBRUIE
MWRERDIEFABIIER

DT —IN-ADFE

Z < DIBHRVIEEDFE

e b MBRIBEHRZREEICEDTIEDRI
Bikgsd (D2 UTSVEE) DOHIR
RERXERDEMOEFMFRDHEDIES

100
Clinical Bioinformatics, The University of Tokyo.



:;%E IL.\;E [T n%‘.“a\f: Li?

CHENHLHAIEZIES —FEICHRLFIFEAD !

Clinical Bioinformatics, The University of Tokyo.



	臨床情報工学概論
	本日の内容
	近未来医療技術その１
	近未来医療技術その２
	近未来医療技術その３
	臨床情報工学部門とは？
	本年度の公開講座の目的と構成
	Clinical Bioinformatics（臨床生命情報学）とは？
	臨床情報工学入門
	Clinical Bioinformatics（臨床生命情報学）とは？
	臨床情報学とは？
	臨床の現場
	臨床で発生する情報の表現形態からの分類
	臨床で発生する患者情報の分類
	病院情報システムの概念設計
	処方・注射オーダーと部門システム関連例
	画像検査参照から機械診断の利用へ
	４次元画像処理法�Virtual　colonoscopy
	診療情報の電子的情報処理の利点�Quick Check & Smart Judge
	診療上の情報処理能の向上
	電子化による診断精度管理支援
	そもそも診療録の目的は何？
	診療録記載の原則
	各種オーダの電子的処理から�診療記録の電子的処理へ
	電子カルテのＧＵＩの一例
	電子カルテシステムの要求要件
	電子カルテ開発の基本方針
	電子カルテに関する諸問題
	臨床情報処理における標準化
	用語・コードの標準化
	国内の医療情報標準化の推進活動
	電子化により診療上求められていることはどのような事でしょうか？
	診療におけるEBM支援機能
	Clinical Decision Making Process
	Markov Models
	Artificial Intelligence
	AI Decision Support Systems 
	Quality Assurance and Administration 
	臨床試験とEDC（Electric Data Capture)
	Clinical data management�(Phase I ~ III)
	Clinical data management�(Phase IV:市販後調査)
	臨床試験管理支援システムの概要�（治験受付－治験対象患者登録まで）
	臨床試験管理支援システムの概要（その２）
	NCIのNational Scale Clinical Trials戦略
	臨床統計における電子的情報処理�(例：がん登録）
	各がん登録調査毎の調査項目
	各がん登録項目と期待される統計結果
	院内症例登録システムの設計と構築
	がん登録とJ-MIXとCRFの大項目の比較
	がん登録と Clinical Trialsと電子カルテとの関係
	21 CFR Part11�（Title 21 Code of Federal Regulations） 
	コンピューターシステム・バリデーション 
	Bioinformatics（生命情報学）とは？
	ヒトの細胞についての基礎知識
	遺伝子とは？
	ヒトの遺伝子の数と長さ？
	生体内の新しいタンパク質
	ヒトでの複雑で高度な形質の獲得？
	ちなみに癌化とは？
	バイオインフォマティクスとは？
	分子生物学関連データベースの種類
	生物情報データベースの基礎
	ヒト癌抑制遺伝子ｐ５３を例にした生物情報データベースの検索・情報の関連性調査・タンパク質立体構造表示操作
	DBGETデータベースリンク図
	GXML
	BSML  �Bioinformatic Sequence Markup Language
	GO  Gene Ontology  
	遺伝子発現プロファイルデータベースとの照合による薬剤感受性・毒性・副作用の予測
	マイクロアレイの原理
	イマニチブの感受性関連遺伝子の発現パターンの違い
	MGED-ML  Microarray Gene Expression Database Markup Language
	MGED Ontology  
	NMRによるタンパク質の立体構造決定 
	タンパクチップによる感染症診断
	PSDML  �Protein Sequence Database Markup Language
	創薬におけるゲノム情報の利用
	分子標的療法�（非小細胞癌の治療薬イレッサ）
	創薬におけるシミュレーション
	がん細胞表面の異常糖鎖に対するワクチン
	バーチャル細胞計画
	Cell simulation�-Quantitative simulation of biochemical metabolic pathways-
	臨床の現場でゲノム情報を利用することで診療上期待されていることは？
	遺伝子多型と抗癌剤の代謝
	薬剤代謝関連遺伝子のSNPスクリーニングとデータベース化
	大量高速SNPタイピングシステム
	ゲノム関連データに関する特殊検索処理
	ゲノム関連情報検索システム�（例：BioGet）
	Clinical Bioinformatics（臨床生命情報学）の中での�臨床情報工学とは？
	INFOGENMED Clinical Pathway demo
	ゲノム情報処理から得られた知識を臨床へ�臨床から得られた知識を疾患や生命現象の解明に
	まとめ
	ご清聴を感謝いたします

