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{ Summary »

A HE 1618371421541

Goals

Chemotherapy and hematopoietic stem cell translplantation are the major
therapeutic strategies for childhood rare cancers including high-risk and
recurrent acute lymphoblastic and acute myelocytic leukemias. Despite
the remarkable therapeutic improvements, patients are still suffering from
severe adverse drug reactions (ADRs) and shows wide range of
inter-personal variability. NGS (Next Generation Sequencing) technology
shed light on the new mechanisms of ADRs and our preliminary study
shows strong evidences for the significant role of genetic variants in the
coding regions of pharmacokinetic and pharmacodynamic genes of the
chemo-therapeutics for severe ADRs. Moreover, many ADR-related
variants show wide inter—ethnic group variabilities. Therefore, the
present study aims to discover ADR-related sequence variants and
biomarkers for ADRs and therapeutic responses. Based on our previous
study, we have developed pharmacogenomic gene panels. By establishing
clinical prospective cohorts for childhood rare cancers and applying NGS
technology, the discovered biomarkers will be clinically validated in a
multi—center trials setting. We will create a database for the biomarkers,
a knowledgebase for the drug-variant interactions and a bioinformaitcs

platform for precision chemotherapy for childhood rare cancers.

Research
contents

[ ] Discover of biomarkers for personalized cheomtherapeutic responses and
adverse reactions based on NGS technology and inter—ethnic
variabilities.

O Development of analytic and experimental technologies for
discovering genomic and proteomic biomarkers for personalizing drug
responses and adverse reactions based on NGS technologies.

O Clinical and genomic data acquisition for childhood rare cancers
including good and poor responders and ADr susceptibile subjects.

O Multi-center clinical research and trials and validation of biomarkers
O Development of application methods and strategies for personalized
pharmacological methods for the treatment of childhood cancers.

[ ] Prospective cohorts and clinical trials for the evaluation and
development of precision chemo-therapeutics for the childhood rare
cancers.

O Establishment of clinical cohorts for childhood rare cancers.

O Recruitment and registration of subjects suffering from severe

ADRs against chemotherapeutics




- Hematopoietic Stem Cell Transplantation: Busulfan, Carboplatin,
Etoposide, Melphalan
- High-risk and recurred childhood acute lymphoblastic leukemia:
6-Mercaptopurine, MTX, L-asparaginase, Steroid, Etoposide,
Ifosfamide
— Childhood Acute Myeloid Leukemia: Cytarabine, Anthracycline,
Etoposide
O Development of eCRF clinical trial registray based on meta-data
standards
O Evaluation of Safety and Efficacy for the precision chemotherapeutic
biomarker applications
[ ] Development of Knowledgebases and an data-analytic Bionformatics
Platform for the precision chemotherapeutics and personalized responses
and adverse reactions
O Development of Precision Chemotherapy KnowledgeBase
O Development of Bioinformatics Platform for the analysis and
integration of precision therapeutics for childhood rare cancers.

O Integration of clinical and biomarker databases

R&D output

We are aiming to publish 16 papers and give 6 presentations. The
number of patents are 5 and 4 for filing and registration. Graduate
eduction for 3 masters and 6 doctors will be given with 158
employments. We also aim to develop 2 pre-commercial products and 3

business products.

Expected
effects

We envision that the Korean ethnic group—specific biomarkers that we
will discover by the NGS technologies for childhood cancers will be a
valuable prerequisit for the development of commercialized diagnostic
kits. They will help us to overcome the current therapeutic limitations of
poor responses and/or severe side effects that lead to therapetic failures.
A comprehensive guideline for precision chemotherapeutics for childhood
rare cancers will be formally published in collaboration with the
regulatory agencies. New revised methods for the proper clinical trial
design for the childhood rare diseases including cancers will be created.
The guideline together with database and knowledge base will help us to
give more personalzed therapeutic choices for Korean children.
Technological developments as well as industrialzations and

standardization wil follow our innovative research.

Keywords

) . P lized| .. . )
Rare disease Biomarker Database ersor.la.lze Clinical trials
Medicine
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e AAHO(SNVs)E 2838t - ZZAQ gl A5 AJAA siddl
O 7h7tel opma AW Aolol FHeE FAAL AT BE Fa FRHE U
A2 & AN A Z e ADME Core 71 AFe] HI &2 80% o] g2 =2 WEE
Hof ok fFdA A4S 9% A2 AAdd 23S
e PO A A
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5470 A} 6571 A} 2470 A=} 3270 =} 6471 =}
T5 A9 F 14770 1A (8471 Wo])
% 21178 A x (Pharmacogenomic SNP¢ Z4-$ SNP < 9wt E3})
ABCB1 CHRM3 FMO6P MYC SERPINAG6
ABCC1 CHRM4 FMO9P NAT1 SLCI15A2
ABCC2 CHRMbH GDA NATI0 SLC22A1
ABCC4 CTH GGT1 NATI1 SLC22A2
ABCCbH CUL9 GGT?2 NATI12 SLC22A4
ABCG2 CYP1A1l GGT3P NATI13 SLC22A5
ADA CYP1A2 GGT5 NAT14 SLC22A6
ADK CYP1B1 GGT6 NATI15 SLC22A7
ADORA1 CYP2A6 GGT7 NAT2 SLC22A8
ADORAZ2A CYP2B6 GMPS NAT5 (NAAZ20) SLC28A2
ADORAZB CYP2C19 GSTA1L NATS SLC28A3
ADRBI1 CYP2CS8 GSTAZ2 NATSL SLC29A1
ADRB2 CYP2C9 GSTM1 NAT9 SLC29A2
ALB CYP2D6 GSTP1 NFKBI1 SLCO1A2
ALOX5 CYP2E1 GSTT1 NR3C1 SLCO1B1
AOX1 CYP3A5 HDAC?2 NR3C2 SLCO1B3
APEX1 CYP3A5 HPRT1 MUDT15 SLCOZB1
BAG3 CYP3A7 HSD11B1 PPAT SULTI1A1
BBC3 CYSLTRI1 IMPDHI1 PDE3A TNF
BCL2 CYSLTR2 IMPDH2 PDE4A TOP2A
BCL2L1 DBH 1IL5 PDE4B TPMT
BCL2L10 DPEP1 ITPA PDE4C UGT1A1
BIK DPEP2 LTBR PDE4D UGT2B15
BIRC2 DPEP3 MGMT PDESA UGT2B17
BNIP3 DPYD MGST2 PGR UGT2B7
CCL18 FMO1 MLH1 PLA2G4A XDH
CDC2 (CDK1) FMO2 MPG PTGS1 XIAP
CHEK?2 FMO3 MPO RAC1
CHRM1 FMO4 MSH2 RNASE3
CHRM?2 FMOb5 MUC?2 STAT3
% 1. 55
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(] k=l A Wol5Ao] Hid s o ekE g 5/0]/dtg AAAR =
O QT FEFAA WHolAH FFHEF +5 (1000 Genomes Project, ExAC, ALFRED,

KARE)

- 10008 A AFY (1000 Genomes Project)S AMWS zkA] ¢k 57 2152504 9
A FAA HoleE FME A (F 2). 3¢l Eo] FEFHA WHol Lo o
ZroR Fg

A% | ouz a4 AE 5 | %A

CDX Chinese Dai in Xishuangbanna, China 93
& oAl o} : : - :
(EAS: CHB Han Chinese in Bejing, China 103
T JPT Japanese in Tokyo, Japan 104 504
East Asian : : . ; .
HKV Kinh in Ho Chi Minh City, Veitnam 99
Ancestry) )
CHS Southern Han Chinese 105
BEB Bengali in Bangladesh 36
A epAfof GIH Gujarati Indian in Houston, TX 103
(SAS; ITU Indian Telugu from the UK 102 489
South Asian
PJL Punjabi from Lahore, Pakistan 96
Ancestry)
STU Sri Lankan Tamil from the UK 102
Utah Residents (CEPH) with Northern and
R CEU Western Ancestry 9
(EUR: FIN Finnish in Finland 99
European GBR British in England and Scotland 91 503
Ancestry) IBS Iberian Population in Spain 107
TSI Toscani in Italia 107
ol & 7} CLM Colombians from Medellin, Colombia 94
(AMR; MXL Mexican Ancestry from Los Angeles USA 64 a7
American PEL Peruvians from Lima, Peru 85
Ancestry) PUR Puerto Ricans from Puerto Rico 104
ASW Americans of African Ancestry in SW USA 61
ACB African Caribbeans in Barbados 96
o}z g7} T
ESN Esan in Nigeria 99
AFR;
(Af . GWD Gambian in Western Divisions in the Gambia 113 661
rican
LWK Luhya in Webuye, Kenya 99
Ancestry)
MSL Mende in Sierra Leone 85
YRI Yoruba in Ibadan, Nigeria 108
= 2,504 2,504
¥ 2. &7 524 1000 Genomes Project Hjo]E < FE ¥
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STEPS

STEP3

STEP1

STEP 6

STEP4
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H
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@7t

1 AT

S

of oAg w

A53tel

FrE

Argsta

el &S ol

SE:

=3
=

/e el 7

EDTA 5mL & A} A

5mL 13 &=+ W78 375 74 (19 2)

/=

ol
oH

E

ul
=

- Specimen Requirements:

|

37

o] genomic DNAE 35

91ate] mro]l gk wgsie 375 b

* ] 7kere] 4 d8 DNA

2 A8

F= kit

e

]

- Zob 879/517)

S
&S o~
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(] [®2) (o)) O | O o o0
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=
i
‘ot B
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=0 A
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AML A AE AEd (WXS) T, T2 55
Aek 2ok A% | AE dE AR (WXS) S 7
dxd
x34F Fd 4%
O ¢fEol WhEad AAE dxas o] &g SfEolid W3 FEFAA A 4
O W=d AAAZE 2t Ao AA FEvhs H 4
O T NGS 71W F44 A=4dE 4 2 &4 A28 75 A7 735 53¢
gto]lxg}e]l g H et 9o Thermo FisherAt2] Ion Proton, Affymetrix GeneChip,
Agilent aCGH 59 s|AHHE B4
[J NGS 7|9k gtA g d 3} dE A S o] &3k ol v 44 JH g5
O ook o] dtg thdate] e Al tlelHE A sjda A% AHA 7les
o] -g3ste] g=
O 17& ZHEFES ol &3 AAY F7IME HH g5
[] Ao} 319 ¢ho] ookF a5/olddhs 4 AEdR FF8A E4% 75
O NGS 7|9k k=R A A=ARs ZHE 75 (19 3)
- HEy Ys2 FAAY AW F5E 3 g&F NGS "oy Az A
- PharmGKB, GenBank, GeneCards 59 83 &% DBO #7148 F3Ae A==
- BdE AdARE 2 d7IadAd AgE A dugs D 2 A5 A A" T

NGS Analysis(preprocessing)

Variant-Set Assessment

v

Variants Detection

v

Variants Analysis

l
E Variants annotation

i
>: Over expresentation Analysis

Clinical Risk Analysis

External
Knowledge and
Databases

AN
Phenotype-
associated

i Pre-test Probability Analysis
4

Ha
'

; Post-test Probability Analysis

variants DB
(SNPedia

~~ete) ~

Y
A

Pharmacogenomics

Variants visualization
using GBrowser

Pharmacogenomic Analysis

GET-Evidence
N~

T
f— A

1 )
‘ ANNOVAR ’ Promethease)
hAAST ’ [\SVA :
Interpretome ETC
\4

Gene-Environment Interaction

E Gene associated with disease

PharmGKB
v

N
S ~—— ]

v

. h .o
i Disease-environment Analysis '
H

&

Etiome
\____/

Computing Resource

Lustre clustered
file system

e
Galaxy workflow

19 3. NGS 7]
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[e) = 5 o = - - N
- A T 2 SAFHAA AR AYE S s iE 2 VS daudgse $9
° - -
O °FEFAA M AR 7| B4 FHE 45 (29 4)

RS RN e e R |
pry— o >f FASTQ / : [l rastac :
-— H i
-— M rmap/BwA |
1 r— - Summarize base guality ! i
Targets - Check GC content per read ! - SAMTools !

. : [l ricarD i
- Short read alignment | I ATk !

i

' Sample prep. |

M

-« DNA extraction E Preprocessing |
== Basic Analysis 1
- Sort by karyotypic order : I
! ﬁ Advanced !
' analysis !
« Realignment to minimize mismatches @  '---------------
~ Compare to known INDELs
- : I | . - Revise Phred scare
' u I na - Recalibrate variant quality score
- Eliminate false positive variants
Iq?:".-x o -Lf HiSeq™ _ = Filter thresholding
i 2500
/ WCF /
'___ e / Analysis Report /
% ; =....
gy e e e e "!"’
<Mutation Profiles {‘.‘_.___;" M%) ° cRick Predicnion>
oy s Discussion
p S s L
G <Targst t:enefltegmn o
Characterlstics> ' L] Highly Customized
<LoF Variant/Genex <Padigree Analysic Advanced Analysis

a9 4 FEREA AE AR 7N 24 ZUE
O R 7IWk WEY AmitA 9 AZbst Alz=F 7
- &7 DB%l MySQL, Lustre File System % H-& 7]¥elo]2l Python 7|59 ZHES
T3 R A58 ¢ ¢4 Al 5
O FAA ey Ar 2f 2 284 ARag AJ29 (LIMS) +&
O FAA| Wol A= drolxzelel 5 2 7lAS 98] Administration part, Sequencing
core, LIMS core, Bioinformatics coreZ = E3¥ do]lxZekel 4 (29 5)
- LIMSE 22 A AAF 3 A9 A|2d"oz NGS 7|8 22 A HAF 712 A2F
FAHY, #4, B, 37 2 AR Y 59 f4FE sHHeE AYets él]i{—ﬂ
AR e A4
- NGS 7I8F #2 2ek HAF 45& Adsts 253t Al =F
* NGS AJAF dlolg o] #e): F4 7l¢ Bes 93k 371 A4 & dely e #e ¥
HAAF A3 BAE 9g doly &4, 4 Ag 24
« dlolB 4™ 5 WAl 7] AAFE rFR o3 As A E Fls T
oy A5 &
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Lab in a LIMS
Automation Daemon Core LIMS Core-Partner Partner LIMS
(Back-end Server) Shared Event
Task Manager Sequencing Event
Event Listener
REST API
I Call Listener I | RMI Service I Demultiplex REST API
a— Event
Management
Parameter QC Event =
Manager - Report
: .
Authority Analysis Event
:
Core LIMS (Server-Client Shared Class) | DAO |
I DTO | | Filter I I Paging | | Exception I | Encryption |
H
Core LIMS (Front-end Web Client) !
Authority
| Dashboard | | sample | | sequencing | | Analysis | | statistics |

a9 5 LIMS 25 4%

e AL A dolE QdE AEE D 9A Ake] WAz v
« APIZ B3 9% A28 9% 5 29 doly A%, Auzs A%
» QA I, AY, BA, QC, AT Fol 027174 AnE An AT A
dq, YA 7, B4 AT, A 2
<

Y T olF A% 9 v
il

O

A, A 5 ol

e 7l AT
* FAVE BSEs AT AP 2 HAF 97 Ax #E NGS H] AL vy
4 97 2 A4 As B4 B2 A E2 90 5)
TCP/IP
LIMS Client \ LIMS Server
R R

legay  _{ r ' . i

Systems 1 1
1 [ ] Sequencer
1 ]
] ]
1 1
1 1
1 ]
] ]
1 1
1 g 1
1 1
] 1
1 1

Cloud : 1

(computing, i _ :

Storage) 1 Computing H
1 nodes 1
1 ]
a9 6. LIMS Al2¥ 4%
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AA "oy AR

e}
O LIMS A

O

3z
=

= IR ZgHE,

=

B

e,

F-$ (hypersensitivity), ¢F=%% 28 (drug interaction),

H
L.

1

FA4k-3- (pharmacological) 5 ©|

<
o

2]

=

=

(idiosyncrasy), 3%
[e]

ol

o)

-

kel Aol

=

}

won
LOU
A

-

mon

4 g

=y

to

43 (Busulfan)
w u} 2+ (Melphalan)

(Cyclophosphamide)

=

29w

Abol E =

3z
=

FIR

(Etoposide)

=

2}€l (Carboplatin)
kbl (Fludarabine)

of E

Al

b

=2

22!

o

H)

olo

H
™

puzel

o

olo
il

Hlo
nze)

Hr
O

~

g ¢ wnpolal olZ e} 7| YAl (L-asp, Erwinase, PEG),

Ag X~

|

H

H 2ol =,

Ea

or

i

(Steroid)

=

=2 (6-Mercaptopurine)

A E}2FRl (Cytarabine)
HEE Y M o]E (Methotrexate)

B 2 9]
W= 2~ ¥ (Vincristine)

t}-$-4%=v}o] 2l (Daunomycin)

2

_‘|7_




oAl -o}l~ 32} 7] yA] (L-Asparaginase) S, A, 54 T
ofolthF 1] 4l (Idarubicin) Hutel AATeWE Ziolq) 7HEA T
E 5 ol DAFT L AVH FHAZRT Y FIAE REALA P
O &of g4254 Wy A8 oF% A A% 9 % PA8 A% ¥4
O FA B WA Ak, ololth T, MEAEER, o EEAE
A b PAg
A EFeHl (Cytarabine) 1EF Fo A FFAAA 54 F
o]t} 1] 4l (Idarubicin) ], AT FFA, M54 5
n EALE 2 (Mitoxantrone) AAAl, A, AN S
o EX A= (Etoposide) =4 5
E 6 2ol FATFA WA FAAE EHA G
[ gkl Aot 3l AY W gAdZAA R AME] A/ DT P AUg FAAHZIE S
WE/AAERY ey AT 9% gl 94 BEE 2 2D A7)
O t7l& A% 74 Mgt ofdolH e, Agolitd e, A
O &ob MY L HA AN 2HRAL /LYY L AVH FHYLET

/A ETAR WE X EA AFEEE Ao thE AAAE ZALE et ARE RIETL

=2 A, FAAA, WS AAA S 917 oFE AA

* Al o] Qo] SFES FALSE olfr A A FA AW GFEE LS
e skr] gk

O FBW AT ARL A% FA§ A¥ L =9 (27 .

Al (28) ™A A (6) FABA (25) 7 dA (5)
vincristine rituximab pentamidine phenytoin
topotecan tacrolimus levofloxacin levetiracetam (keppra)
thiotepa mycophenolate mofetil erythromicin valproate
prednisone cyclosporine roxithromicin phenobarbital

PEG-asparaginase infliximab meropenem diphenhydantoin (DPH)
mitoxanthrone Corticosteroids dapson

methotrexate vancomycin 71E} (12)

mercaptopurine ?‘g}{]ﬁxﬂ (6) sulfamethoxazole/trimethoprim deferasirox
melphalan voriconazole imipenem norvasc

L-asparaginase fluconazole metronidazole isoniazid
imatinib micafungin ampicilin/sulbactam lipitor
ifosfamide caspofungin piperacillin/tazobactam streptomycin
idarubicin ambisome cefazolin ethambuthol

hydrocortisone itraconazole ceftazidime deferoxamine
fludarabine unasyn pirazinamide
etoposide 3tulol 2] 24| (4) amikacin rifampicin
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erwinase

cidofovir

cefditoren

UDCA

doxorubicin

ganciclovir

ertapenem

allopurinol

dexamethasone

acyclovir

cefotaxime

warfarin

daunorubicin

foscarnet

ciprofloxacin

cytarabine

amoxicillin/clavulinate

cyclophosphamide

VOD /A& (5)

cefepime

carboplatin

egladin

azythromicin

busulfan

tPA

amoxicillin

BCNU

antithrombin

teicoplanin

ATG

defbrotide

all-transretinoic acid (ATRA)

nadroparine

treosulfan

F 7. 20F S R A AL A

os UEZ/FHE

. Hepatic VOD [veno-acciusive disease)

Modifiea Seatile criteria S Johns Hopking criteria 2 01 FIEWaS S$EH0 wOD =

o

yus FR= Yewc
- Modifie Seattle criteria
CE 71E 2 27 OldE UEEs BR

1) Serum total bilirubin > 2.0 ma/dt

2) Hepatomegaly of right upper auadrant pain of liver origin

3) Unesplained weisht oain 0f32% aver haseline because of fiuid accumulation
4. Chronlc GVHD
(bascling AL conditioning chemo A/ BY2 HBEE o)
MIH crizeria OF 2|8 mogerate of severe cGVHD 2 22 3o
< Johns Hopkins criteria
1) Disgnastic sighs and symotoms of chronic GV
08 JIE 2 277 OjdE UXAE BT
Ary one of diagnastic signs below i sufficient 1o establish the diagnosis of chranic
1) 58n 1 b > g/l
ST Tl biirnn 2 2 6 maid GVHD. Mo additionsl test s required
2) Hepatomegaly or right upper quadrant pain of iver origin =
Dagassic vEs
3) Ascites Poiindema
) Weight gain }5% over baseling tichen: pianus- iun fnatarn
shin
eronc featims
2. Engraftment failure
1) Primary graft failure Memaes
neutrophils never reach > 0.5 x 10 L (primary geatt failure)
Uchin sclrots-iie fetares
2) Secondary graft failure
3 : i tichen-irpe foatuces
neutrophils increase 1o = 0.5 x 10 /L and subsequently decrease 1o a iower level until
aaditional treatment 10 obtain engrafiment is given
3. Acute GVHD Goaitaiia =
oh E9 ATIZUA Grll SM GGVHD = WBE FF2 AN Gtirace ';n':':rf““f"'“""""'“' m zonérast
a9 7 S E/RzEe =0
1= - H OO =170 T
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20pHAUW HAU-FY UM
O4E oA FHA o

hematologic-oncologic diseases

YA 25
HYAP2} 0 F:

Pharmacogenomic analysis in pediatric/adolescent

3 W2

FETT]

a3 8B

A3 s =

nep wIasn

Q. o
4 BAY PHE BHG R 28 Yo WESUN bomackerl B

EETEE

AuPR

ZOHEE BH-EE HEOM HERY GREEN e

phaen

enate catall S
-8 g BAN RS 4EE U FAd ¥ E-BPuna) Aol
W 3R HEE 2L §8

- MFstE CHE EUUIe) pharmacngenrtic datal MM D IR0
Bk RE A
hre| W e

!!\'r!‘ Elafa ﬁﬁ' HYs UEE B 42 0Y RS KB s

4

Criteria for Adverse EventS(CTCAE) 7}o]

CRFJ%@

=X

B2 AW
a4 g
2
2P W
#E 93
Gag 2
Hepma
=z

w} 2}

Common Terminology Criteria for Adverse Events v4.0 (CTCAE)

Quick Reference
The NCI Common Terminology Criteria for
Adverss Events is 3 descriptive tarminaiogy which
can be utilized for Adverse Event (AE) reporting.
A grading [severity) scale is provided for each AE
1erm

Components snd Organization
soc
System. Organ Class, the highest level of the
MedDRA hisrarchy, i= identifisd by snatomizal or
physiciogical system, sticlogy, or purpess [e.&.,
SOC Investigations for Isboratory test resulis)
CICHE mmims e poised by RistDes Sy
Within each SOC, AEs sre fisted and
a(cnmpamzﬂ By descriptions of severity {Grade.

CTCAE Terms
An Adverss Event {AE) is any unfavorsbie and
unintended  sign  {inciuding abnormat
iaborstory finding), symptom, or dsease

temporally associated with tha uss of 3 medical
treatment or procedurs that may or may oot be
considered related to the medical trestment or

medical documentation and scientific anaiyses.
Each CTCAE v4.0 term is 3 MedDRA LLT (Lowest
Level Tarm).

a3 9. CTCAE 7}e]

O wlElolE 71w eCRF T4
- 37) Mo =elw W
« Mgy 9o the

1:_‘

E

2 gkt

2 0} 5

Publish Date: May 28, 2009
Definftions
A brief daefinition is provided to clarfy the
maaning of each AE tarm.
Grades:
Grada refers to the severity of the AE. The CTCAE
dispiays Grades 1 throwgh S with uniqus clinical
descrptions of severity for each AE based on this
genaral guidefine:

Grade1 Mild; asympromatic or  mild
symptoms; chinical or disgnastic
@bservations enly; intervention not
indicated.

Grade2 Moderste;  minimal.

Not =il Grades =re appropriate for =il AEs.

Thersfors, soms AEs are listad with fewer than

Five options for Grade sslection.

Grade s

Grade § (Desth] iz not spproprists for smma AEs

and therefors is not an option.

Activities of Daily Living {ADL)

*Instrumental ADL refer to preparing meals,

shopping for groceries or ciothes, using the

telephons, mansging monay, atc

“*Saif care ADL refer to bathing. dressing and

undressing, fesding seif, using the toilet, taking
3 and ne

limiting
instrumental ADL®.
Severs or medically significant but
not immedistaly  lfs-threstaning:
hospitalization or prolengation of
hospitaiization indicated; disabling;
limiting seif care ADL®*_

age-sppropriate

Grade 3

Grade4 Liethreatening  consequences;

wrgent intervention indicatad.

GradeS  Dasth relatad to AE

A Semi-calon indicates ‘or within the dascription
ofthe grada.

2 single dash (-] indicstes 2 grads iz not availsbia.

=kl

o

L

ZE A
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BPEE ARG AR ANS PR s Aol oheh 2FRAE ol Holet
5 AR wAwe AT oz §4
Ak A3

Langerhans cell histiocytosis

Skin cancer

Leukemia

Basal cell carcinoma

Acute lymphoblastic leukemia

Malignant melanoma

Acute myeloid leukemia

Squamous cell carcinoma

Chronic myeloid leukemia

Malignancy, other, specify

Myelodysplastic syndrome

Diagnosis, other, specify

Myeloproliferative disorder

Central Nervous System Tumor

Leukemia, other, specify

Astrocytoma

Liver tumor

Cerebellar astocytoma

Hepatoblastoma

Supratentorial astrocytoma

Hepatocellular carcinoma

Barainstem glioma

Liver tumor, other, specify

Choroid plexus neoplasm

Lymphoma

Craniopharyngioma

Hodgkin lymphoma

Ependymoma

Non-Hodgkin lymphoma

Germ cell tumor, intracranial

Lymphoblastic lymphoma

Optic glioma

Burkitt’s lymphoma

Pineal tumor

Large cell lymphoma

PNET

Anaplastic large cell lymphoma

Cerebellar (medulloblastoma)

Diffuse large B-cell lymphoma

Supratentorial PNET

Lymphoma, other, specify

Spinal cord tumor, intramedullary

Nasopharyngeal carcinoma

CNS tumor, other, specify

Neuroblastoma

Endocrine tumor

Ganglioneuroblastoma

Adrenal tumor (non—neuroblastoma)

Renal tumor

Thyroid tumor

Wilms tumor

Parathyroid tumor

Clear cell sarcoma

Gastroenteropancreatic tumor

Renal cell carcinoma

Multiple endocrine neoplasia syndrome

Renal tumor, other

Endocrine tumor, other, specify

Retinoblastoma Germ cell tumor (extracranial)
Sarcoma Seminoma

Ewing’s carcoma/peripheral PNET Germinoma

Osteogenic sarcoma Dysgerminoma

Rhabdomyosarcoma

Non-seminomas

Soft tissue sarcoma (nonrhabdomyosarcomatous)

Yolk sac tumor

Alveolar soft part sarcoma

Embryonal carcinoma

Fibrosarcoma Choriocarcinoma
Leiomyosarcomaa Teratoma
Liposarcoma Mature
Malignant fibrous histiocytoma Immature

Malignanat peripheral nerve sheath tumor

With malignant transformation

Neurofiberosarcoma

Germ cell tumor, other, specify

Synovial sarcoma

Undifferentiated sarcoma

Sarcoma, other, specify

% 8 CRF 9 ¢

=

h X]

HE vy 2%
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- CRFE &3l 509 7¢] #¥ Data ElementE

Date of Treatment start ‘ | ‘ ‘ ‘

Patient C R tF VEAR ORTH TAY
atient Case Repol orm
P Chemotherapy Histo!
{ex. "0801 cansoldation” ‘mainienance 1, #2', nat HR 0801°)
Protocol “Start date End date
Pharmacogenetic analysis in pediatric/adolescent
Hematologic-oncologic disease
Principal Investigator:
Hematopoletic stem cell transplantation
= No
S Yes
Troes TEEGTASCT | SEnden el | Edgaeel [ GHD T ye, Grug name Tor GVAD
Condfioning | Condiioning | proshyiaxis
1. BASIC DATA rogiman regmen Indicater
I Fagena | VYYVAGRDD | VYTVRADD | TYYYRRDD | N AT
Autologous 0O ves O corticosteraids
0 Cyclosporine (ESA)
Organization O Fists
(=
Subject Na. i
O cyciopnospramidetCRM)
O Otner deug,  specy.
Sex MIF.
T Alagena | VYPYWROD | VRYRRO0 gt JEII i mATG
% 0 Autologous Yes | O Corcosternids
Date of Binth : 11 logou:
L vs‘xl T =7 B Criemetcs
Fies0s
O urx
O MvF
2. DIAGNOSIS | O Cysionsanamide (CPM)
O 0ter arug,  spacty
Diagnosis fsee #1) —
Data of Initial Diagnosis :
- N R N B b T
[
GEE | moismy | a9 RS | A9A% | JUEE |A0F | HERY
L) ]
T
O %7(poy
B =2um
A
(U]

A7dstal eCRFE A4 (29 10, 11)

19 10. CTCAE

Patient Case Report Form

Pharmacogenetic analysis in pediatric/adolescent

Hematologic-oncologic disease

e
,,Sﬁhl.!.ua pses e | DR
i Organization P
Subject No. 10
52319248 (1005-00-16/47)
47245004 (1989-10-30/5471) Be "
Date.of Binth 2002-08-03
2. BIAGNOSIS
Oate of Irtial Diagnasis 2016:07-18
Diagnosis [
3. TREATMENT
Date of Treamtmant Start 016:07-19
Date.of Therapy Completed .
Protacol Start Date
1501 inductien
VHR cansolidation-2
Chemotherapy History VHR eonsolidation 3
1501 SER cansolidation
seamat |
et |
@ CELL TRANSPL
Have you got treatment of HSCT? Yes who
HSCT Types sy | ot e afConttri | End e ot

HCT G &

a9 11 "971a 9

A Hole g

[e8)
Allogeneic
Autologous

Conditioning

Zob 899 #4 CRF

End Date
2016-07-18
2016-08-18
2016-00-22
2016-10-13
20161125

2016.01-31

GVHD prophylasis
Indicatar

Corticosteraids

2016-08-17

2016-09-21

2017-10-12

2016-11-24

2017-01-30

‘angaing

1f yes, drug name for GVHD

‘Cyclasporing (CSA)

A1G

K06
‘::: MTX

MM

Cyclophosphamide(CoM)
Other drug, specify:



dob HA9 9 HAADNN ZERAE] Y AR b G D o AWMSE FRHHA
4n 5 % 2
O FAS Fop Al AN AT WA BAe] o AAF 1454 SYste] A
g BAe AAsgon, o mEw W ol gusitel fEHAA JuE 45,
O A% <% 3 e sid SHFY /I U 28 2 Hypg A
O 4 W MEE A FA Afolsekal FE W 4 Pk BaA WES A
O A% A% = e dHde izt A5H7F A8 HE B AAFE AL FHE A
O AAIE AZHs 9% ke Al AdEA Z9% HE 2 ds 37 A8 =
O /I ZFAhFo s 188 Z2Ax =7 849
Busulfan, N=146 External Data
Y12l |Case [#aubjel::ls Ctrl #subjects Healthy population, N=40 1KP Fhase3, N=2504
varl (Rl = Sa 2 AL [ 2|4E 124 | Targeted sequencing by Sequencing by
. = lon Proton llurmina
var2 (K| 2 B4SHGr30| 2 11|Gr20|& 135
: |_g3|_f’ 5] ” ~1SG, N=5, AFR, N=661,
vard || S 84SH6H40| & [ 1|Gr3o| &t 145 RAL(Daonor), N=13; AMR, N=347:
vard |SO12tS 463018 | 31|Gr20|3t 115 |PEP, N=19 EAS, N=504;
lvar5 [SHOi 2SS Graoi | 2|Gr3oist | 144 SAS, N=489,
[var5 |SH212HS & | ot | EUR, N=503
varé [2HEWHAEE | 20ZEX | 126
|'.rar? AL [ 36|‘”" | 110
var8 [AUC1700| 4! [ 71[17002¢ | 75
var9 |Ferritin > 1000 [ 4310000 & | 103
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AR 9 FAF | 600,000 100,000 100,000 100,000 900,000
e fﬂ% 30,000 0 0 0 30,000
42| G | BE 270,000 0 0 0 270,000
Ax| TET [ a4 300,000 0 0 0 300,000
A 9 EAdH 0 0 0 0 0
A 900,000 100,000 100,000 100,000 1,200,000
ARrEda 2,500,000 400,000 400,000 400,000 3,700,000
J1e) ?Esi% 123,400 0 0 0 123,400
2o lvaa HE 1,110,600 0 0 0 1,110,600
Bl 1,234,000 0 0 0 1,234,000
45 9 =d+ 0 0 0 0 0
S+ 3,734,000 400,000 400,000 400,000 4,934,000
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(9] A9
12 d= 22 A= 32 A= 47} A=
H) = A= 7
2016 2017 2018 2019
v) 2| 161,010 94,890 94,890 94,890 445 680
=]
ol o A= 33,400 30,000 30,000 30,000 123,400
ol A4 | 712
b A& 0 0 0 0 0
A
H] v) 2| 5 20,160 13,635 13,635 13,635 61,065
=]
ol o = 84,720 176,790 176,790 176,790 615,090
o] 74 H] 2| &
A& 0 0 0 0 0
SFA8 Q1 74 H| 0 0 0 0 0
Xﬁ; 2 A 118,120 206,790 206,790 206,790 738,490
%
; o A - e 613,584 452,397 452,397 452,397 | 1,970,775
A =1 HE 300,600 270,000 270,000 270,000 1,110,600
AT &E 1) 61,750 53,800 53,800 53,800 223,150
oA - 3} A| 21 1] 40,500 37,180 37,180 37,180 152,040
AT 49,367 44,768 44,768 44,768 183,671
2 A 1,065,801 858,145 858,145 858,145 3,640,236
SERE L 0 0 0 0 0
Z -] A 1,183,921 1,064,935 1,064,935 1,064,935 4,378,726
ZHE H] 150,079 135,065 135,065 135,065 555,274
oAH] Zol 1,334,000 1,200,000 1,200,000 1,200,000 4,934,000
7-5. 715 A eE] F Folsd Bk Fol(Ho]r| o] gl ASw 7A)
(2H9): A9
719 FEA
719w 714 53 IS 5
H 2 HE A
FAA =~ =42719 123,400 1,110,600 1,234,000
s A 123,400 1,110,600 1,234,000
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28 9A@2A Ax)

7h 17w
7H-1. W17 4]
(29l: H
= =} =
4 ad 719 43 oy | sen | S
T*jg]f{ A BAY =7 Folen)| 9 |az/az
A3 sdistal ot | A 2017.04.01 | 2017.12.31 A
1010715 4 R o8k o 3kl = 9 7,650
&) &) % A e AAF 2017.04.01 | 2017.12.31 A
10190376 oAt A4 o) 3kl = 9 11,703
=AY F) oA 1w ) H 2017.04.01 | 2017.12.31 P
11210236 o) gt o gkl = 9 6,297
Aol | WP E A e A 2017.04.01 | 2017.12.31 Az
719 | 11275526 o)A o) &9l = 9 2,700
Ao | AIE E A e 2 AT 2017.04.01 | 2017.12.31 Az
719 | 11159247 ot T4 o gkl = 9 4,500
Aoy | FHZF] G A e 2 AF 2017.04.01 | 2017.12.31 _—
719 | 11463799 S o g el = 9 3,600
Aol | YA FYR A ) A 2017.04.01 | 2017.12.31 Az
719 | 11522505 S o) 3kl = 9 10,800
o] & o} EA =) 2~ AT 2017.05.01 | 2017.12.31 A2
11305855 og A4 o &7l = 8 8,400
1 55650 | s
ik Agdstay Y R 2017.04.01 | 2017.12.31 o
10115203 o} 2d 3} o) 3hel = 15 1,275
S € A gistay AF 2017.04.01 | 2017.12.31 o 1)
11208806 2ok Aad 3} o &7l = 5 125
HAH& Mgty AF 2017.04.01 | 2017.12.31 .
11409985 o Al 3} o &9l = 5 125
739 Aot AT 2017.04.01 | 2017.12.31 -
11226309 Zobd Ad 1) o 3kl =7 5 125
24| 5 1,650 ") A 5
Az Ao 9l A+ 2017.0401 [ 20171231 | |,
10108851 Zobd Ad ) R 10 7,560
D A gotaty A F 2017.04.01 | 2017.12.31 -
10481905 Zeob A d 3} o $H9l 5 20 15,120
173 Mgoprb g A F 2017.04.01 | 2017.12.31 -
10881935 Zobd Ad 3 o skl = 10 6,390
A8 2 A golakH 2017.04.01 [2017.12.31 | = A&




10917752 ol 2d 1} stl=r | 5000 20 9,000
oy Lo M i Moty 9 A | A7 20170401 | 2017.1231 ) ) o
10893714 ol Ad 3} gl | 2,500 20 4,500
T A9 A golitH 4 d5 A9 2017.04.01 [2017.12.31 o %]
11598139 ol 2d 1} ewl=r | 2500 20 4500
—%L 7:” 3 /“ﬂ _l_:[L 47,070 U] X] %
e 718 R A Q) L 2017.04.01 | 2017.12.31 B
10858353 ol Ad o skl = 7,200 20 12,960
753 e Y A5t | W [2017.04.01]2017.12.31
4A) - - - H A &
10079725 ol Ad o skl = 8,400 10 7,560
A 4A) 5 20,520 u] 2| 7
FEA | 174M - 124,890 | 0o
7H)-2. 2172114
(9] )
Bl Bl =
L g 79 a8 [ a9 | L | AL | 23
?“E“ _ -1 = o - = LS
H871= PEN PR =2 9 Fol | Be] 8 (%) = of 5 2/5 2
%‘%‘ﬂi SE= T (¢} =1 =S E] o 1= 0 S 1 Ao/ =
LA He3 Aedgistuw o] Ao s | wALA | A | 2017.04.01 | 2017.12.31 ?_<] =l
11461007 A 1 032 gfskal = | 2500 44 9,900 A =
1A= Ay F Agdstuwo]Adsr | wALRA | A | 2017.04.01 | 2017.12.31 %] =l
11304888 ] 1 o] 82 ekl = | 2,500 20 4,500 A=
LA Asd | AEgdstue] Aot ] A7l | 2017.0501 | 2017.12.31 | A5
10991702 A 1 0] 3} A skl = | 4,000 50 16,000 A =
1A 2 w5 A& o)) 8o o] 7} &F SohE] A< | 2017.05.01 | 2017.12.31 7_‘] =l
11194080 A 1 0| 312 tfskal = | 4,000 50 16,000 A
L) RIERE Aedgistuw o] Aosr | AL A | A5 | 2017.05.01 | 2017.12.31 ?_<] =l
10848231 A 1 o] 5} ekl = | 2,500 80 16,000 Eikss
LA A3E | AEgddguo st 45 A€l | 2017.0401 | 2017.12.31 | A+
10923963 A 1 o] 5} skl = | 4,000 50 18,000 Eikes
A 1A 80400 | AF
0 A 3 217 ks fﬂ_fi}iﬂ e %JT} AT | 2017.04.01 | 2017.12.31 7_‘] o
11463743 ol Ad 3} ekl | 2,500 100 22,500 A =
oA 2. =8 A gru g Y SohE] A+ | 2017.04.01 | 2017.12.31 %] El
11190962 Aol ad ) ekl | 2,500 100 22,500 A =
A 24 5 45,000 A =
342 B A %f}’&ﬂé A 4_’&% AL | 2017.04.01 | 2017.12.31 ?] a
11566956 2ol A A 3} skl = | 2,500 40 9,000 A =
A 3A 5 9,000 A =
A Hsd A /_\1 =Y 1{%] = |94+ 2017.04.01 | 2017.12.31 %] o
10986043 ol Aad 3} et | 5500 18 8,910 A =
A o] -5 23 *_1 =94 ﬂ{%‘ A4l 2017.04.01 | 2017.12.31 | PIASH
10270308 Aol ad tjekil= | 5500 5 2,475 A
A A A /_‘1 =Y *d_%‘ = (99| 2017.04.01 | 2017.12.31 U]_ | &
10848501 Aol ad ) tfskal= | 4,600 5 2,070 A =




e uk3 2 A8 AF ALY | 2017.04.01 | 2017.12.31 | " A =
110644984 ZolH AT} ikl =k | 4,200 5 1,390 =
22 DRl A S 2 A AT |2017.04.01 | 2017.12.31 | A7
T 10166544 Zmol A a1} e = | 4,000 5 1,800 k=
L o] & 7] AL A 2 2 ArF | A+ | 2017.04.01 | 2017.12.31 | 9 AF
1 11595725 2o} ad 3} =t | 3,000 5 1,350 &=
L 2 A 5= Ak Ay & 2 A F | A+ |2017.04.01 | 2017.12.31 | 9 AF
11534832 ZobH A T} skl = | 3,000 5 1,350 =
e AH 3 A A 8- 2 AF ALY | 2017.04.01 | 2017.12.31 | A5+
111582194 2ol A A 1) skl = | 3,100 35 23,715 Ei=s
A e AL A 2 2 AT | 79 [2017.04.01 | 2017.1231 | AF
111697300 EIEENEE skl =t | 3,100 35 9,765 &=
L n} o o A AF ALY | 2017.04.01 | 2017.12.31 | v A F
1 11693314 2o} A 2nd 3} i skel = | 3,000 10 2,700 & =
%-741 AR B 56,025 |a s
= - 25 176790
@oﬁ] 17445 190,425 15 1363
) st AN (SHA A AN e vA 7]l A $-)
(B9 H9
=}k -
Aw | dAw | ssvevE| 0 Ee | S| aeees o
g A
x SOl FEFFHE] A YT F - LA
o) AFAn] - A=A
(P9 29
=L ol
T2 o B | R D) T W) 3
il =1
ij] [llumina Sequencer| 70,000 3 210,000
EH:TL] NGS Library Prep. 60,000 1 60,000
A&H] | DNA &% kit (Mid) 200 10 2,000
Azu) | Lbray s Kt 600 10 16,000
192 [Afae] | AJEA kit (Mid) 2,800 10 28,000
A =4] |[DNA =3 kit (High)| 300 40 12,000
Apgn) | Py S5 K 2,000 37 74,000
"Mavl| A=A kit (High) 3,450 45 155,250
A=y | PNA, L%gify Prep | 45 756 ] 48.756

_85_




A =2H] Exom kit 350 65 22,750
A =Y o kit 2,000 2 4,000
1A% A 362,756 | 270,000
A 7 4] 2mL pipette 150 3 450
A 1] 10mL pipette 100 2 200
A 1] 5mL pipette 100 3 300
A 4] 25mL pipette 100 10 1,000
0.2mL thin wall
Al 5.H] 100 3 300
tube
A &.1] 0.5mL tube 94 1 94
A 1.5mL Eppendorf 70 5 140
tube
A 5 H] | 5mL tube, with cap 150 2 300
A =4 | 5mL FACS tube 150 2 300
A Z 1) | 15mL conical tube 100 10 1,000
A} & 4] | 50mL conical tube 100 10 1,000
A &.1] white tip 30 18 540
Y| 4] Yellow tip 30 10 300
A 5.4 Blue tip 20 6 120
A g.4] DNA prep kit 400 2 800
RNA isolation

QA H- A solution 200 3 600
A & H] [NA isolation solution 100 5 500
A g.4] PCR premix 200 5 1,000
A 51 agarose 700 2 1,400

biotinylated anti
A FH) 250 4 1,000
mouse Ab
streptavidin
A =7 ) 150 2 300
conjugated HRP

A& 4] | ECL detection kit 300 2 600

A} & 4] | PVDF membrane 400 3 1,200

WER BCA solution 200 7 1,400

A Z.4] BSA 300 4 1,200

A &.1] | secondary antibody 500 2 1,000

A& W] | western antibody 327 1 327

WER skim milk 300 5 1,500

A 7 film 200 7 1,400

A & 1] | developer solution 50 2 100

A FH) fixer solution 50 2 100
2415 A 20,471

gzn|  Jaeen RNA 400 2 800

Isolation kit
TCR
AzH | 280 3 840
y6-PE_(CAT.331210)

SA s | TCR-ys-FITC 190 3 570
A 3.H] DNA prep kit 400 10 4,000
A Pipette yellow tip 14 5 08

200ul
A &1 Pipette blue tip 14 2 28
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1000l

A Z.1] 24well plate 244 1 244
96well plate (U
A 54| 4 1 84
bottom)
RER T-25 Flask 174 1 174
R T-75 Flask 165 1 165
RWER 1.5ml tube 23 1 23
A& H] | Conical 15ml tube 79 3 237
A= H] | Conical 50ml tube 102 3 306
Ficoll-paque plus
A & 41] |(6x100ml_cat.17-1440 230 2 460
-02)
A serological pipette a3 3 114
5ml
A 2] éerologlcal a3 3 114
pipette 10ml
serological
2] §.1| 36 3 108
pepette 25ml
RNA isolation
A 5 W) . 200 3 600
solution
7| & H] primer design 103 15 1,545
A 1] PCR premix 200 15 3,000
A 1) Tagman assay 280 25 7,000
AAFaAE >3
A 5 4] A ZE 30 100 3,000
(89 52 =)
AzH | AFHFAAAF= 25 100 250
7 5 4] DNA extraction 8 100 800
7| & H] Once panel kit 500 39 19,500
A 1) PCR tube 60 1 60
7 5 4] PCR plate (384) 120 1 120
3AF 3 44170
7] 5 4] WB Ab 400 10 4,000
7| 5 4] FACS Ab 300 20 6,000
A &1 | RAN isolation kit 1,000 5 5,000
A &.H] 50ml tube 150 10 1,500
7| 4] 15ml tube 100 5 500
A 4] WB gel 200 20 4,000
44 5 A ZH] | Transfer buffer 100 4 400
A &.1] Running buffer 50 4 200
10ml disposable
A =4 pipette 40 20 800
RWER BCA kit 300 1 300
A 2 1] cDNA skyintthems 300 5 1,500
7| 4] AlamarBlue Sol 800 1 800
4A) 5 A 25,000
1744|158 &3 452,397 270,000 722,397
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2}) A& EH]
(9] A9
72 SE @b |95, A Zo ) 31
9] of 7.000 2 14,000
8} 3] 7} 7Hu] 2,500 2 5,000
=EANELAETAE | 1500 3 4500
a7 AR} g 200 10 2,000
1A &5
o | /A s 300 10 3,000
oWaF 10 30 300
=P RE) 40 10 400
et AT 1,400 1 1,400
1A% A 30,600
ol 4y, E AL 213t &efol = N
A 50 203 1,000
g 20 103] 200
A7 AR7} g 250 1], 291 500
25| 2 NEAE FA0 250 23 500
] L 100 93] 900
3] AR =, AT ]
> =, 1
A3 500 3] 500
8l3] Muv 7] 100 43] 400
A5 A 4,000
98k 3] o vl 5,000 13], 12 5,000
9| 8t3] | A1) 1,200 13], 11 1,200
9] 8ts] Sl 800 13], 191 800
SENERNE :
o - il ’ ‘ 50 10 500
3| g | =orol= A ’
) =] 20 103] 200
7] %A B4 A1) 300 53 1,500
S I t) 300 13] 300
st3], Alnu vl 50 203 1,000
3AE 3 10,500
9] of ] 6,000 13], 191 6,000
o= 9|3 o= 1,000 13], 191 1,000
s | g =R wAn 500 17 500
] =R A= 500 17 500
Fan S 20 107 200
A B HA W A 4 12571 500
AR F A 8,700
1 4A1 5 Z3H7 53.200
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u) Q1A 53 v

(Ws]: W9
=] A~ }\E]:
T SE Wt | T 2o W] 2
AP G 400 10 4,000
R S e B 3] o] 1] 300 20 6,000
1A Z 7] H)
T A EE ] 100 20 2,000
2] o 100 20 1,000
1A% &A 13,000
EIER L 200 23] 400
A L] 20 53] 100
A} &3] 60 154 900
o Ly _
2 (LT ar ey e
e 9le 717] w|Ee 100 63| 600
TS, AN E 5
3] o] 1] 30 203], 1091 6,000
oA A 8,000
IR L 50 53] 250
A 2L g-H] 20 103] 200
el 50 15 750
[@> 7!
gae (LT arag e
R A 7]7) "] Fe 100 6 600
A, FUAE 5
3] o] n] 30 303], 109! 9,000
35 FHA 10,800
3] o] H] 200 253] 5,000
L AT 74 A} 8- 3EH] 130 13] 130
| A ERECE] 50 33| 150
ER ] 50 23] 100
AA - 3H) 5,380
174A 3 23 37,180
Hh) A
(T9]: 1)
2n I = H] 1
INE| A+53 A x (16.00 )%=( 21,768 )< 21,768
2NN | ATFg ol A x( 17.15 )%=( 8,000 )< 8,000
3| AP A AN x( 19.62 )%=( 11,000 ) 11,000
AR | AFe QA1 AN x( 523 )%=( 4,000 )< 4,000
1743 23 44,768

Ab) §1EF A
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2 Fo = 3H Y o]ghe]
23
10. AFE st A GIT Al FA)
10-1. A4 A E
e (2020 ) (2021 @ (2022 )
- A e ¥ 1d | A Es Fod | A FB F 39
A58 (% 1 5 10
= | k() A 100 500 1000
il o] ©7H(Y 2,000,000 1,500,000 1,000,000
U] ) Z o (W wke) 200 750 1,000
A& 7-E(%) 0.01 0.05 0.1
& | BRI A) 200 1000 2000
9] o S () 2,000 1,500 1,000
<] ESd(Hride) 0.4 15 2
GAL At B 2,000 5,000 10,000
10-2. 2+ A
(TH$]: wigkel)
s ( 2020 ) (2021 ) (2022 )
C A 8 F 1d A 8 F 2d A g F 34
%7} 200 800 1,000
Zuj 7] 1) 400 400 400
EX
A :
L AE/AEE 200
A =
NA A 5 400 300 300
AEA A% A 350 200 300
10-3. AF 3l d=F
7h FZd71g 1 (A =1 ~)
T2 FAHA WE
S/ o FAA FY4HS +935t= A dEH Y n= vk
° - o W nA thide] HAA |~ Ald) 2 EF HAF AlE O kit 3=




o DTC 1A &3} 2 A i 7] FdA 4 £5F4 vl

o e WEAET d5 dH 2 e gudE FE¢ GE (8 AF
7 A

o A9 857]% J35¥ KFDA 3871 A5

o el ALHwuel 7|E 2 ¥t 3 CE, FDA /s #5, @<
ARAT FT T AF TH
o otAlet & AFAFE Ay A AN Ade] AdH 28 AA

o 2= ¥ 27 WA HFuE Fa A% T2 G 33

o A=l 200142 ARUAF RS M @A 20000 M) Fa

WY, EHANAE 5 el 24U 2 fARAN A

As FolW 2R wiAY AU Gusty o] WY BF Lol
ANES LGl A BEH AN 2

o A BE ¢ gjel/EFE, AdAEEY hy

H
o A kit #v : AlE T H
tUz‘s Al &F - 74/\41_]1; 51:131‘8 OEH%EL
s A ug |0 oo 5 AVIE TR BAAE B R A feA 8
A5 KFDA, A987]s dss 134T = d=s
FHlste]l WA & F
o AxHulo| A A2®lE FAoR n&dG7] olF FFE FA
o AFES WA= 29 STDetect DNA chip ® PCR 71E AlF
of ol EAlE ] TH HEY HAE Fte] I R
& deleE Adrvst A

bAES
o YAk ] (2020~2022)

A7 DTC A g A = Bl AAF T dE T 500

BF AARZ el kit & HS LS ET] (2023) o F HE
zg AF kit & H7F 500,000€ /71

* 74iE1H} VJ 71 a3 9
o A&7 (202372025)
- A7 shE, AzH], AlsRje] AFacle]l oy fiE A H
Hof 2 QA7E 20% A7A ek i
- AAAH A F ALt o thdk ohekd 1 mpAE
- Aogr)<4 <= =+ KFDA ¢2=&9 ¢1= (CE %) A=

m
~
>
7.
=t
k
{
N
N,
w
—
(e}
o
(e}
2
>
2

10-4. Apd et g Al A

7Fo A g 2y " (BM) 1A
- H2o] Aol Heudde A TE B AUE AA 2 AR89 AldelA A

iyt BElE B3 A 7 A AdE dR
- @A AxAoe Aide MY AR TAA dY B/ AAde SAeR wdshe dA
= w8 Adwe Ale aEsks d Aol AX gho]Z Ao e Jd

_92_




T T B
E —_ ;.oE
M <N OB
- - o uwu ) = # ° b —
o : 1 oo o
;&M ny 5 ®K o Y %T_ <y - T O
v L) MR X T ~ I do Wr m o T
K < o <E T = o ~ R gl o ol -
4 T T  owm R T * % G ¥ T
g.l EL ') —_— o © ]ﬁmﬂi ‘Mﬂ HO ,HT_ v #l o E_ Jl,._ == ‘Nﬂ FL H;l
T Ty TEr E0 X re 2 el T % oR=
o N QRO e - g o 7 o= 2o o "o =
) < — o X <5 - o o = as = K =y Ho
W om v & = R TR & 2 b X Ho T T
n K T o % o WoN Iy o T = op alf o 2 %o
w8 o B 3 e % = wox - F w o ) T 8%
—_ ) = T T ) T [l
o <2 Ne = b g S F 47 s EZTh
— — o ©
M T o A ~ 2 2 o< ® © 2 ﬂm = e
& = . %= C o e 2 W o A oS " TaxR R T
H_Al oy )Aﬁ Lt ﬂ_1m U;A . T RO — A <% EL el i o1 o ~
5 O o =z P o o @ R w = i W E
2 op T Lo R S Il = & %075%
<ok T g X M X EREE q & W= &) a2
g oo S & o 1 M s % e s W LS of = W oy ¥ e
o e Gl 5ot of = ,,umrH ~ 5 oo M= ) X T < o {| W ol ol ! )
— K P [aN] < Ur < H A_.E A,:. i —_ = = ~ — Oﬁ H;.E
moNn = ®2 <X gy A< oz = 2 DR
= N T o X ~ rim AL mX ! l]}o»ﬂn
M ™ T n - TR i ~ i D
i ™ & ° o R <" 9 = il Ol o o N X
o S ) ~ wo< 50 ‘mW T o ~ T _a.e i o o) ;._u _ﬂ_ ﬂl
oy = " S 3 < < = s Nor _— 0 X A i
< N S 0 = b . o nE 2w o A o 7
¥ = }m%%wme W = o I mzoﬂﬂﬁ DG o u m LM%
N XY N Nt W X K~ A o 3L T oW T T [ jol X o =
- AR R S DL PR T O A )
2 < = o MY N o o W N w Y MA do X° Wl g oF % ™ o ) o~
— Tl L ok 3 o e B 7 oA
N o7 ~ T r > = A 5 n o ooNE e RK = s
x xoﬁﬁ@_mﬂ; < T NuJ%oﬁxﬁPNqo Lﬂurmﬂuﬂjl]g
Mﬂ%dﬂ1 _ g%}m_x@ = ® ﬁéx(%ﬁr o }7ﬁqn$
I TS of X o B X © e i AN 7 T
ovmﬂlgag o_mﬂa oﬂuﬂssﬂiﬂ m,x@a%xgoﬂﬂ@% >¢EJJ%%
%7ﬂﬂ1ﬂ§1% =T 4 8T L.ﬁﬂﬂ%ﬂ%@% 1?@mmo}urm
_i o T o= iy N — O# ) =K Z, — Oﬁe WE <P = PR ~ ¢ N~ N -
Nﬁ}xﬁ%u@gﬂﬂu T Lo Eﬁ%yuo7§ g wfﬂe_@%ﬂ
2o N T N T B E o ok T = 5 X & J o I g B T oup o Yo TR o OF S 37
H o= BK X M 4w oo W o < & W Lm oF  ® = W R Mo = ~ I+ I o <
Emeﬁuﬂo]i@% A s T 8 o = B E a2 = )@aliﬁ?
X R Lo o W T L op o X ] > ™ i X m o) m N {l < ey Bl
o N T K o ol IS =z No =~ B = o ™ T w = = i W o T W = N_.o
_ | Mo R T o= w K o v » i Uk o o BT ot = o = e
| H X El NN s ) = ;Iryl — = E — X0 I o ~ o HI ,_Iryl X
Tl S s < o OE ]1mﬁxo¢% o= M
| 0 ~ ﬁb vaﬂ —_ XO ,.i ~ N i~ s —
| .%ﬂéﬂ%e%]ﬂ mm_/]oro%@%o_
EI " XN R X or o X mw_ T > o N K
| oW or mo X ® = T+
_ | - OT —~ / O_ a ﬂAlw_ ‘UI EE
‘Dl Z o™ M Eﬁ il o_H ™
, | | G

- 93 -




A AR EA Mu]2 (Personal Genome Service,

o &
o] "=FDAS Al

=

PGS) *]7o]

- v Eolu el
34

]

=
o=

A AL NGS 411/

[}

A3l ¥ QS (AstraZeneca oF Z2 4

=

|
Al ZAFel Tlumina

- FWo A= DTC AH]~

ZZo

-

A7l o

ok

=

A AH s A F)

—_
file)

a3

2 A3

=

U

ol A~
= e

1

ol A S AgE 3}

I

AR A aE A

%4

FEl (k= =AL HkA, Yol g )

W& 8 NGS 71wl
) 33e) SEAAI T (BA w2, 24, o

1
T

=

=

3k
- NIPT
o, QA BH] Ax2 FAAHEA

al

mr
!

X

o

—

A

HE<])

4
oo

jgase)

[e;

(= 2070

o
o

B

o
‘mo
&H
~

—_—

)A
mK

)

=1
o

SR

A, gkl

j -

1l <]

T BEASAAAL AZ AU (NGS 7]& 7w

]

- BAAE Al

- A

o
™

A
)0
or
&+

ol

H

i A

9]

A olel o

o
o
o

o
‘wo
ol
N

w
Hr

iz
e
=K
o
‘WO
ol
Mo
~
o
mo
Tor

SRNEE
74 S-ol 7k 2A)

—

T

]_

=
T

°

el = <]

Ak Adz Anl=

o}

or
=)
_94_

o

AT AP

o

aL

=

A e A
=

<)

of o

=

o Qe A (FA)

=

s

ol Ao} kel 7] %ol

W FEEAN
- 18E HJAE A o

&

11.




© YU AFAYGG FRUS FLUGE FY T FRFEE A7) G

12. 71 EpAFS

« S GAga O EA]

ARG AR A A

2 ] =3
U Fwedd A
A ) 3 8}

FIFEAAA 558 AN FRdHE NPl

/ 4
(R EE] 73 HFE A8E H EH ANIEG 427)

A8 &) 91 95 (IRB) Ao 72

=
N
r

Ak AA 2 = 7 Bt ]

x Ol7F B OlH Q& OgjyFed 7 55 FHA A gl ] A E S eI (IRB) #9]E ol
of sHYFHZe ¥ oo #FI HE AI2F, AHIbE ¥ AH36=)

_95_



