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Outlines of Presentation

"SI &

Genetic testing?] 2| ¥ &

&0 SEE &= U= DNA testing2| T2

HMEH Ol &Y Single gene disorder2| DNA testing
Holas S M XHE AHDNA Profiling)

Polygenic disorder2 SNP based-susceptibility DNA testing
Pharmacogenetic testing

Direct to consumer (DTC) DNA testing

U SAEXS A XS BHE, 3, &

=20 RAUXFA #HSE

U FETEAI EXHIE 0 CH =

AL ZEE g2A, HA, AR H H EHE
S KU EAHEY

2RI XZ

012 g2

S Xz HE

SO S HNH L 2

SAXX=2 2HE

FAEMXE S4AHAAL U2 SHE
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SRS H SaAIE2 7ML &S
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Genetic TestingS| &2

“Genetic testing”(R& A &
2Y8 L= &Ee Jel= &0

—_= /M

Aet HelE A8 AHLE SE8t
s 252 Z KM AH(genes : DNA
testing-clinical molecular genetic diagnosis), & & X

(chromosome : clinical cytogenetic diagnosis), = & At &H=(gene

product=protein: clinical biochemical genetic diagnosis)S =&

|-_ SsHel = Xl x|

_ oTl=



Genetic Testing2| =5

4

Clinical test: diagnostic testing, predictive testing,
carrier testing, prenatal testing, preimplantation testing,
newborn screening

Investigational test
Research test



CH &t A A-G AR A SO A=
(molecular | (cytogenetic | (biochemical
=2X testing) cytogenetic testing) genetic
testing) testing)
JelAlE &AEQl, 85
(DNA =0l JHelAlE
profiling)
AHAH o SAAL 0| | SMH DIMZE | SMHS =&, | R UA
a0 Qg =& | A, 5=, 08 | 22 0|4 =l 3}
RN | REXNSEFED
&2, A8l | (contiguous
REEE) gene
syndromes)
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= DNA testingZ| =2

Sl SAX0|AMN 2§t & &l(single gene disorder)2 2 S&E XS AKX, +
X, JIE S0l & dA '(HOF et
ESESEIR T YNDN PRIV

J}SotH locus heterogeneity )t 1= A (FEAL-HESS0] 1:1 HS)
DPO‘PE E A 01720/ A2 genetic epidemiological dataJ)l SE T U= &

0

J|&E JMHHO UK = B20HR Z2H
=& A EP%*S (2&%, HUHSZIH == A)(reasonable analytical
validity)

QoA Efc“\* (24 FE4H A2 A )(reasonable clinical validity)
pre & post genetic testing counseling)
=14

i P_I%@ A EE 250 2T 00 & A (protection of genetic privacy)



S A

(nature & nurture interaction)

Environment

Nature & Nurture interaction

Monogenic Familial ApoE Coronary  Smoking Motor vehicle
Disease cancer increased artery induced accidents
- Marfan syndrome Alzheimer disease Lung cancer Gunshot
syndrome - Breast risk - Diabetes wounds
- Ehlers-Danlos  cancer - Asthma

syndrome - Colon - Psychiatric

cancer disorder
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Victor A. Mckusilk: Mendelian
Inheritance in Man

Online version of Mendelian
Inheritance in Man(OMIM)

v > 10,000 diseases or trait

v >2,500 human disease
related

v >2,000 loci mapped -
mutation (7% of total
29,000 genes)

v' > 1500 genetic tests are
available.

Number of Entries In Afesdelian inhierffance 77 AMan

Number of MIM entries

10000 —

anon

2000

DDDDD

DDDDD

oMM

Year




3 At

v
v

Al A
= T

5 Commercial laboratories
>10 Institutional laboratories

ANES

v

3 to more than 50 monogenic diseases

AL

v

2=

v

v

Medical DNA sequencing, DHPLC, PCR-RFLP,
methylation specific PCR, ASO hybridization,
PCR-Southern, genomic Southern, MLPA,
real time PCR, linkage analysis....

=0 =2 (As of Jan-2008)

Reimbursed in 17 tests (13 monogenic diseases,
3 familial cancer syndrome, 1 predictive testing)

Regulated by C‘Jrice of ceiling in 62 tests
(42 monogenic diseases, 12 oncogenes or tumor
suppressor genes, 8 pharmacogenetic testings)



Inherited metabolic disorders: urea cycle defects, Gaucher
disease, GSD Ia, Fabry disease, Wilson disase

Skeletal dysplasia: achondroplasia, osteogenesis
imperfecta, craniosynostosis

Neuromuscular disorders: DMD/BMD, spinal muscular
atrophy

Triplet repeat expansion disorders: spinocerebellar ataxia,
fragile-X syndrome, myotonic dystrophy, Kennedy disease,
Huntington’s disease, DRPLA

Neurogenetic disorders: adrenoleukodystrophy, CADASIL,
dystonia

Hematologic disorders: hemophilia, factor V Leiden



10.
11.

12.

Familial cancer syndromes: BRCA1, BRCA2, APC, Rb
Endocrine genetic disorder: MEN, congenital adrenal
hyperplasia

Monogenic renal disorder: familial hyperuricemic
nephropathy, nephrogenic DI

Monogenic eye disorder: corneal dystrophy

Dysmorphic syndromes: Prader-Willi/Angelman syndrome,
Rett syndrome, Holt-Oram syndrome, Marfan sydnrome

Mitochondrial disorders: MFLAS, MERRF, LHON, Kearn-
Sayers syndrome, Leigh disease



=1 N CIATE S E A 2L =

(DNA testing for DNA profiling in Korea

= OIS (Forensic Medicine): National Institute of
Scientific Investigation, Department of Forensic
Medicine in Medical Schools (>2)

= XA 2 (Paternity testing): More than 10
commeraal laboratories



= O B 2HS AT (= S S AL Sl &t

(SNP-based DNA testing for. susceptibility genes

nolygenic disorders

Thrombophilia panel : Factor V Leiden in Caucacians,
prothrombin(factor 1II), MTHFR (methylenetetrahydrofolate
reductase)

Coronary heart disease panel: lipoprotein (Lp(a), apoE),
coagulation factor, MTHFR

Hypertension : ACE
Insulin dependent diabetes mellitus : HLA

Cancer disease (non-familial) : tumor suppressor genes,
oncogenes (n-myc gene, breakpoint cluster region (bcr) (BCR-
ABL), breast cancer, colon cancer

Hemochromatosis : population screening for Caucacians
Alzheimer disease : familial vs sporadic (APOE genotyping)
Neural tube defect : MTHFR gene



Relative Odds of Alzheimer disease according to APOE
genotype (JAMA1997;278:1349-1356)

- _—.—_——"""-.
6110 Mene2s . 0 i Based
A Women e2/ed Caucasian e3/g
5. | B Mene2e2 or e2/e3 ,r‘\‘ 54 W Japanese e3/e4
§ Women e2/¢2 or e2/e3 )«/ \ A Hispanic 3/ed
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T4 / \\ T 4 -
Q A Q
0 \\\\ g
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9 / L3 0.
52 i 32 /‘ \0
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Kaplan-Meier estimates of the incidence of risk of breast cancer

(Caucacians) (N Engl J Med 1997;336:1401-8)

T

8 1.0
= 0.9
< o=
] 0.7
@ 0.6
(=] O.S
= O.4a
§ 0.3
S o.2
= O.1
g oo
N

_— — — Relatives of carriers
— Relatives of noncarriers

L]

(I N N I S A V|

T w w L] w

320 a0 S50 s0O 7O éﬂ
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Estimated Risk of
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Table 1b. Pharmacogenetic variants that have been significantly associated with drug response in at least two studies

N\

e —
SOmMI Catechol >
P2C19 |Cytochrome p450 2C19

Asp70Gly (dibucaine or atypical
variant}) and Ala539Thr (K allele)

Gene  [Name JAllele [Associated phenotype
Metabolism
BGHE Butyrylcholinesterase Several mutations including Variants associated with adverse effects in response to succinylcholine

Val108/135Met

Met associated with higher daily neuroleptic dosage and poor response

—

*2, *3

Extensive metabolizer have decreased response to omeprazole for

Helicobacter pylori infection

CYP2C9

Chtochrome p450 2C9

2

*2, *3

Non-wt alleles associated with reduced warfarin daily dose requirement

CYP 25—

o

E-Nveﬁs-a“‘” 265

Many inactive alleles, such as #*3,
*4 and *5

Non-wt alleles associated with susceptibility to tardive dyskinesia in
response to antipsychotics

*2A associated with severe toxicity and fatal outcomes for 5-fluorouracil

UDP-glucurono-syltransferase 1A1 \

DPYD Dihvdr(%(imidine dehydrogenase (DPD) DPYD =2A (IVS14+1G>A)
treatment
GSTMI Glutathion GSTM1-null Null carriers have increased survival time and a progression-free interval
S-transfeerafe M1 following paclitaxel and cisplatinum treatment for ovarian cancer;
decreased risk of relapse for cytotoxic therapy for leukaemia
TM1 = TM3*A hapl | likel h ficial
CSTHS  |Giutaiiiione GSTM3+A/GSTM3+B GSTM (.}/_GS _ 3. ap otyne‘ €ss |.e. v. to show a b.ene icia re?ponse
. to D-penicillaminein rheumatoid arthritis; *3A has increased risk of
S-transferase M3(Bgain) : ; E
cisplatin ototoxicigty
GSTP1 Clutathione \ lle105Val Val associated with increased survival for 5-fluorouracil and oxaloplatin
S-transferase-x therapy for colorectal cancer, and following therapy for multiple myeloma
GSTT1 Glutathione GSTT1-null GSTT1 associated with susceptibility to tacrine hepatotoxicity and
S-transferase-n1 (homozygote frequent;deletion) troglitazone hepatotoxicity in combination with GSTM1-null allele
= I tylator alleles include . . ;
<N§2(- SRPFIRI SRR Slow aeelylaio s Slow-acetylator status of NAT2 increased risk of antituberculosis
e NAT2:58, NAT2#6A, NAT2+TA or Bl o 0 4 hepatotoxicity
\ NAT2+14A or B 4 4
| [PME—==TTiiopurine methyltransieras Homozygotes for non-wt alleles at high risk of severe haematopoietic
<\ TPMT=*2, TPMT=*3A, TPMT*3C toxicity after thiopurine treatment;heterozygotes intermediate risk of
dose-limiting toxicity
UGTI1A1 UGT1A1+28 *28 associated with increased chance of developing diarrhoea and

leukopaenia during irinotecan therapy

N

Warfarin genotyping: CYP2C9 & VKORC1 (CYP2C9*2/*3 1} VKORC1-AAE & Xt= CYP2C9 wild typeilt

VKORC1-GGE XLt 64l 0l ¥2 2| warfarin2

oco2

222

AFZ3HOF BtCH)



Direct to consumer(DTC) DNA testing
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Prohibited DNA tests for clinical diagnostic purpose
Hyperlipidemia related gene: LPL

Hypertension related gene: Angiotensinogen
Osteoporosis related genes: VDR, ER

Diabete mellitus related genes: IRS-2. Mt16189

Obesity related genes: UCP-1, Leptin, PPAR-gamma,
ADRB3(B3AR)

Alcoholism related gene: ALDH2
Depression related gene: 5-HTT
Longevity related gene: Mt5178A
Intelligence related genes: IGF2R, CALL

. Asthma related genes: IL-4, beta2-AR

. Endurance related gene: ACE

Lung cancer related gene: CYP1A1

. Violence related gene: SLC6A4

Curiosity related gene: DRD2. DRD4
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limitedly allowed in specific clinical situation

1. Ankylosing spondylitis related gene: HLA-B27
2. Leukemia related genes: BCR/ABL

3. Short stature related gene: SHOX

4. Cancer related gene: P53

5. Breast cancer genes: BRCA1, BRCA2

6
i

. Alzheimer related gene: Apolipoprotein E
I&tA ol=(0| 2&tAISH ACIZAHAN 2 X

_l

SEXZAD|Z S8, SoAA, Z2AE & REAME I SAXEE
83 DI-I

DNA profiling Bt XH|2/ot1) B SEXE A= 25012 22| 610
2 8(DTC ZAF2 X))

Sk 1IEL Negative system
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Sl= 8 S AR ARL] Al

. “Soft Law” vs “"Hard Law”

- 229 =2D}10l A professionals2 code of conduct2 “"OECD guidelines for
quality assurance in genetic testing” (www.oecd.org/sti/biotechnology)J0il
ol ANHEH2Z A

. JdefU 0=, 222 Aoz Hoz AHdide =Al

. (0l=) CLIA 1988 (The clinical laboratory improvement amendment of
1988)

v" Quality controll proficiency testing standard 2=

v" HCFA(Health care financing authority)J} 280l 13| on site inspection
(personal qualifications, clinical testing procedures, quality control
systemi documentation, proficiency testing Z 1t 2 &

2 E clinical test= CLIAS| 21¥ 2 &0I0f &

FDA, CDC, FTC S4122 A

20074 “The Genetic Information Non-Discrimination Act” A&

5 (22) 10012 Genetic-Medicine-Related Society)t 19953 “Guidelines for
Genetic Testing” & &

v RAAGAL H4RESIHES M Al

SHHNA RO =610 HE20 & & & o

E (5 8) “Eurogen test”

- (2=) “Human Genetics Comission” 1} “"Gene Watch UK"

NNRNIN

\



=L Sl 5= 2N AR 8 & 1k CH =4

= “Hard Law”2 21 &: X3 U SHEH=2 S 22X
v  HIFO=9 XAE2H guideline 83 ¥ FE+9 AHED
v  STEXEIRC =523 STE AL &22tel, B
= AHE9 HI & 4 (Asymmetries of information) ==: S&X 2AL & £
HEH RE AH 2N
v om0l eBolo] Wx
v NEN S AGA YA
= RIANGEAL BHE 2
v AN EYEY EEE RENEAI EE20 S0
v  SERSt FAX S A AA
=  DTCZ A=Al 82 s|i:f X8t 2|2 01= UfIHZ business model s}
o| &t 1 20l medical genetics2 2| 23
Ot KMSMZ2 XL &l
SOl CME 22
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Ethical-Legal=Social Implications in  DNA testing

Complex trait 0l 2tst A~¢ BIXHI|EH(?)=2 DTC (direct to
consumer)S & A Z AL 2HE

sensationalism, research test® clinical test2 & 21

=  XNEX pre-test, post-test counseling 22t &F & HOIRA S
(stigmatization)

= AT 2R

= IO REXG EHE S

= Oz H 229 A stA



Ethical-Legal-Social Implications in

DNA testing

X2 80| el= adult-onset S HH0 A2 S4 A XC
(presymptomatic diagnosis)2 2 Xl: (0) Huntington’s disease
A& DNA 2 S non-directive counseling

2 ALE £, A E(pretest-, posttest counselingt & X2 &<,
privacy 235

el SEXAELC £5: (0) Burlington Northern Santa Fe Rail
Road (BNSF) 45 AH; genetic predisposition to carpal tunnel
syndrome



SNP-base

BARA 8= delE S9a48.

d DNA testing
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Genomic DNA testing: Ul &= & X} =4 (expression
profiling: 0i: Mammoprint-FDA approved, 70 gene
signature using frozen tissue and microarray format),
entire gene sequencing(& XD & 22| vs 28 2 dl)

No clear boundaries between clinical test and research
test

Evidence-based personalized DNA testing2 =&
Health care system LH{0l| Al HI2|= Q12| & &)
“Hard Law”2| &t}|: positive system?2 T ¢&!
28010l &l 0l 8 Jtsst FE X S AL kit N
SEGEAIY 2FAE 22&, HE, Al E 22X S
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S & XXl 2 Xl (Gene therapy products):
X

dgst 78 SHS JALH/EE E'L”a'é“é'(':.’_"%”')% SollAl, EE =3 M o
OS2 AL A HIOIA, REHCZ DS O|d== F0olH 1 1t
S 0HGIE @S MIZE. I MES MX LA AIZE HEABID AHA AL
=0 Y T Mol A A0 MEN MEE =5 UL

S & X & E(Gene transfer):
HIZotoz 8 &8 MLdl= A.

SE X & E H (Gene transfer system):
HEY, & OIAL B ME, Jdel) sy MZ22o| A2t 2HE S0 k= X Al

9

' Jl==(Gene transfer technology)

o =3 HME U2 &4 Sol 28 E.L}% OHOHBED| fI6H0 /& 22
K&, Hi0lelA, Ojd=20 22 Hget 8L (=2 & = 01806t AL 1
NE HES SO0I6H0 MYE 2% U0 MH Q0 KB ASS O
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* Gene transplantation
(to patient with gene deletion)
* Gene correction
(To revert specific mutation in the gene of interest)
 Gene augmentation
(to enhance expression of gene of interest)

* Targeted killing of specific cells by introducing Killer gene
* Gene ablation — targeted inhibition of gene expression



In vivo gene therapy

1. The genetic material is transferred directly into the body
of the patient

2. More or less random process;
small ability to control; less manipulations

3. Only available option for tissues
that can not be grown in vitro;
or if grown cells can not be transferred back



EXx vivo gene therapy

1. The genetic material is first transferred
into the cells grown in vitro

2. Controlled process;
transfected cells are selected and expanded; more

manipulations

3. Cells are usually autologous;
they are then returned back to the patient
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High titer or concentrations (>108 particles/ml)
Easy and reproducible method of production
Precise and stable introduction of transgene

Vector should not elicit immune response in the host
Transgene should be responsible for its regulatory
elements (on/off system)

Vector should be able to target specific cell types



1. Injection of naked DNA into tumor by simple needle and syringe

2. DNA coated on the surface of gold pellets which are air-propelled
into the epidermis (gene-gun), mainly non applicable to cancer

3. DNA transfer by liposomes (delivered by the intravascular,
intratracheal, intraperitoneal or intracolonic routes)

4. Biological vehicles (vectors) such as viruses and bacteria. Viruses
are genetically engineered so as not to replicate once inside the
host. They are currently the most efficient means of gene
transfer.



Ballistic DNA' Injection

Invented for DNA transfer to plant cells

Fully applicable to mamalian cells

plasmid DNA is precipitated
onto 1-3 micron sized gold
or tungsten particles.

Discharge: helium pressure,
or high-voltage electronic
Light micrograph of DNA-coated gold

beads in the skin after gene-gun
vaccination




DINA delivery of genes by liposomes

Cheaper than viruses

No immune response

Especially good
for in-lung delivery (cystic fibrosis)

100-1000 times more plasmid DNA needed
for the same transfer efficiency as for viral vector



Problems with Gene Therapy

Short Lived
= Hard to rapidly integrate therapeutic DNA into genome and
rapidly dividing nature of cells prevent gene therapy from long
time
* Would have to have multiple rounds of therapy
Immune Response
= new things introduced leads to immune response
" increased response when a repeat offender enters
Viral Vectors
= patient could have toxic, immune, inflammatory response
= also may cause disease once inside
Multigene Disorders

= Heart disease, high blood pressure, Alzheimer’s, arthritis and
diabetes are hard to treat because you need to introduce more
than one gene

May induce a tumor if integrated in a tumor suppressor gene
because insertional mutagenesis



Current Status:

Moving on from one'step'forward, two steps back !!

FDA hasn’t approved any human gene therapy product for sale

Reasons:

In 1999, 18-year-old Jesse Gelsinger died from multiple organ
failure 4 days after treatment for ornithine transcarbamylase
deficiency.

= Death was triggered by severe immune response to adenovirus
carrier

January 2003, halt to using retrovirus vectors in blood stem cells
because children developed leukemia-like condition after
successful treatment for X-linked severe combined
immunodeficiency disease



ADA gene therapy story

v'ADA protein has been characterized in the late 1970s
v'Three separate laboratories published the gene sequence in 1983

v'French Anderson (NIH); in the late summer of 1990, the FDA was
sufficiently convinced by the preliminary laboratory data to approve the
first human gene therapy trials using the MoMLV-based delivery vector

v'September 14, Ashanti DeSilva; advanced stage of SCID; 4 yr old;
v’ January 31, 1991 Cynthia Cutshall



Indications Addressed by Gene Therapy Clinical Trials [
o (1309 trials) N

H‘“--.
: Cancer diseases 66.5% (n=871)
@ Cardiovascular diseases 9.1% (n=119)
1 ® Monogenic diseases 8.3% (n=109)
. Infectious diseases 6.5% (n=85)
@ Neurological diseases 1.5% (n=20)
I' ® Ocular diseases 0.9% (n=12)
/@ Other diseases 1.6% (n=21)
/@ Gene marking 3.8% (n=50)
' @ Healthy volunteers 1.7% (n=22)

\

_l'd.-r
i

= =

The Journal of Gene Medicine, © 2007 John Wiley and Sons Ltd www.wiley.co.uk/genmed/clinica



Gene Types Transferred in Gene Therapy Clinical Trials l\?/,
W

(1309 trials)

WILEY

Antigen 20.3% (n=266)
@ Cytokine 18.9% (n=247)
@ Tumor supressor 12% (n=157)
@ Growth factor 8.2% (n=107)
® Suicide 8.2% (n=107)
@® Deficiency 7.9% (n=103)
@ Receptor 5.1% (n=67)
@ Marker 4.1% (n=54)
@ Replication inhibitor 3.7% (n=48)
@ Other categories 8.6% (n=115)
@ Unknown 2.9% (n=38)

The Journal of Gene Medicine, © 2007 John Wiley and Sons Ltd www.wiley.co.uk/genmed/clinical



Adenovirus 24.7% (n=331)
\\- @ Retrovirus 22.8% (n=305)

\ ® Naked/Plasmid DNA 18% (n=241)

\\ @ Lipofection 7.6% (n=102)
\ @ Vaccinia virus 6.8% (n=91)

I @ Poxvirus 6.4% (n=86)
@ Adeno-associated virus 3.5% (n=47)
@ Herpes simplex virus 3.2% (n=43)
@ RNA transfer 1.3% (n=17)
@ Other categories 2.7% (n=36)
@ Unknown 3% (n=40)

The Journal of Gene Medicine, © 2007 John Wiley and Sons Lid www.wiley.co.uk/genmed/clinical




Geographical Distribution of Gene Therapy Clinical Trials ':@ﬁ'

(1346 trials) (by Country) et

“‘*1.
-

i USA 64.2% (n=864)
® UK 11.1% (n=150)
. ® Germany 5.5% (n=74)
\ @ Canada 4% (n=54)
\‘ @ Switzerland 3.1% (n=42)
/ @® France 1.5% (n=20)
@ Belgium 1.4% (n=19)
@ Australia 1.3% (n=17)
/ ® Japan 1.2% (n=16)

y ® ltaly 1.1% (n=15)

4
\ 3
S @ Other countries 5.6% (n=75)

The Journal of Gene Medicine, © 2007 John Wiley and Sons Ltd www.wiley.co.uk/genmed/clinical




Phase | 61.2% (n=801)
® Phase I/1l 19.7% (n=258)
@® Phase Il 15.7% (n=205)
@ Phase II/11l 1% (n=13)
® Phase Il 2.4% (n=32)

The Journal of Gene Medicine, © 2007 John Wiley and Sons ltid ~ www.wiley.co.uk/genmed/clinical
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2 H 23S (VEGF, plasmid DNA) : phase 11
(Ag & IL-12, plasmid DNA): phase I

& CSF, Vaccinia virus): phase |

& 2t Z & (HGF, plasmid DNA): phase I
& A (TGF-B, Retrovirus): phase I
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(gp91, Retro virus): phase I/lia
(TK & CD, Adenovirus): phase 11

2t (Ag & IL-12, plasmid DNA): phase I
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Atherosclerosis: regional angiogenesis

A i Goal: improve perfusion of 1schemic limbs

or heart by the induction
%1 of collateral vessel formation
B .].;hi blood veasel

Before gens
therapy .

growth brings

ares of bhooad to the area

ghunned tigems

AdV with VEGF-121 in patients
with intermittent claudication of limb arterias

Claudication

A single dose of Ad-VEGF will be administered
as 20 intramuscular injections
throughout the area of the lower limb

Walking impairment will be compared
in low-dose(10°), high-dose (10!1°)and placebo groups
University of Michigan Health System



Recent Developments

Chronic granulomatous disease in 2006 April: Swiss-German phase 1/11
Metastatic melanoma in 2006 Sept: Rosenberg group

Parkinson disease in 2006 Sept: Ceregene Inc. with AAV & neurturin,
Neurologix Inc. with AAV & GAD gene (phase I)

Genes get into brain using liposomes coated in polymer call polyethylene
glycol
= potential for treating Parkinson’s disease

RNA interference or gene silencing to treat Huntington’s disease, age
related macular disease(AMD), hepatitis C, asthma

Create tiny liposomes that can carry therapeutic DNA through pores of
nuclear membrane

Sickle cell successfully treated in mice

Site specific genome integration: bacteriophage integrase system, PKU
mice models



Regulatory Agencies of Gene Therapy

U.S.A.: NIH Recombinant DNA Advisory Committee (RAC)

U.K.: The Gene Therapy Advisory Committee (GTAC), a division of the
Department of Health

Australia: The Gene and Related Therapies Research Advisory Panel
(GTRAP)

Germany: Freiburg University(funded by the German Ministry of
Education and Research, Commission for Somatic Genetransfer(KSG),
German Society for Gene Therapy

Switzerland: the Swiss Expert Committee for Biosafety
China: the State Food and Drug Administration (SFDA)

European Community clinical trials (EudraCT): European Agency for
the Evaluation of Medical Products (EMEA)

Korea: KFDA 2000 128 «“7 &L XIS M o1t & HAAIE 22| X[&”



Commerccialization of: Gene Therapy Products

U.S.A.: FDA hasn’t approved any human gene therapy product
for sale.

China: “Gendicine”, an adenovirus vector carrying the pS3 gene
for cancer therapy, SiBiono GeneTech Co. of Shenzhen, approved
for clinical use by Chinese State FDA in 2003 Oct. Licensed for
commercial production in 2004 Spring

Among clinical trials, phase II, 1I/I11, and III trials represent
19.1% in 2007, slightly increasing from 15% in 2004

Gene therapy is slowly moving closer to clinical application



TFake home message

" Genetic Testing in Korea
v’ “Medicalization”
v’ “Subspecialization”
v’ “Professionalization”
v' “Molecularization”
v' “Commercialization”
v' “Cosumerization”
= SNP-based susceptibility genetic testing in polygenic disorders
v Unproven clinical & analytical validities
v Unresolved ethical, legal, and social issues
= Gene therapy
v Fantastic concept

v" Moving on from one step forward, two step back?- long term clinical
safety & efficacy

v' Slowly progressing to clinical utility



SRR GG QF o] NP £dHASG FF AAA

o
o] AFx, o] A owx, o] T Huwwx, FfAlwunx

At 7ee 2e2 =AW ARoly FAWe S5 9 ot {84 WA
sAAIt. AR, A ATz ool AHA, AAEFA ol T Fol A <]
Aujore] =4, = AT AREAA AL 2 FASH AR 227, KGR
TEE AT AE e o &l TAEol AVIHL . 53] #AdAAR, 744
AR, AR EA o] Ve or s uA fels A Ve oer & 4 glvar s
23 7lES AEshes Aol & or®E £27F, oW rEAow JhesitdtE &4
o2 FA @7] wZol fekA] wolof dp=rheb= Bl HWeHA ", =& A&
AL A AR stAItiel S0l BlR=A AZE Yo 3 e gk, aEu A
gade i #de EYdel AL vad o] sojehiel, AFol= o A ¥
oM F2 undis Ee gisatse Zes S WA, AR, Al oprle] '
A, Hotd T o A" ARl os v A ] AlEeitt. D weke] Ve R b st
d AW ol #2 dde PAES A fYHeR A-AS Fold = A=A
e =4 Aedsag oiinte] dEd &egol okye o] ArEe] A 57t

A Folok & wAA felo] AA2A FF
Folnth AF Guole] lols % 2 9
QT &, A7 294 @Folgs dAA} ddolok @ Aolw, olo]

WAL AFE Y BA70l glolok & Alelth.y) B3 guuwtstal Yu et 4E W o)
= 1 e T

(I

3l Y= AHY !

Jt}.3) 2005 10€ 19 A33xF Ful=ZF 3] A B AE R L al

S 2 YepgFa vk, “fulasm F3) = gsbrlse wdo] Ry Ao AFE ube
E )
= .

o7 ClFoA

« FolUjsta st ws
I LR e
e~ L L
N EE2NSTCORE

D AYaTE SeaRA taw felsh diEe olEsle] Qs RaRekl wed fas w,
A4, A%, AZ AY 5o AAHoR At Hojolrh wred, AugetAe] Wi 2, olselAet
3 ERY, 2000, 799 AMORESHe SEpHaTete] @ HopA Avelwastel dAE olwas]
g Aelnaed Ao B A7ls BAE ads Aol Bk PR gg, AYelngd, Y,
2004, 214,

2) ol50), qIgkelA Ak e, AWEels A5 4o, MRS 29, 1039,

3) v, Adaele] AAH A tid A4, Adae], dAEastE A7d A2E, 2006 12, 117,

_1_



o
gawﬂmﬂﬂﬂ
ovzowaut_] T
ﬁrﬂ%%% qu,]
HL_;AELI 1!.1J]4./|7
R FE ﬂ}dﬁoﬂ
%ﬂ_yx xﬂ@ofr
]ﬂﬁ.mE, o =+
7_X,ﬂl 2 ,_ﬂvﬂﬂ of y]
Aﬂ:am p}oﬂwp% SR
r o)) o _ﬂjao B X0 o K T
ﬂaw@%@ = A = LT T
p kT T AR ar g_jog
oow_. I b ~ 1L_|1]2Ho oF
=) 0] _5ﬂﬂlﬁmuﬂdﬂ Lf‘_NﬂJIOMdLL.EﬂE. =
St FrieE aqﬁi%w7@_ Tit
2Eny 53Tz ?@.ﬂ»%%ﬂ@ BV
X o 7 A N = EM Laowrgaymﬂﬂ@ %%EEQTTA
o_ﬂurﬂuuﬂ o iim Wé%m«x@%]x 17r7J§o_Eﬂﬂ'
X I~ s L.E 1:0 O# :AD X o = QM ™ o o~ R AL -~
ojp HP w o N =y Xl ™ = ad A o oo 2 o N
h N ’2 B 0 Yo 4 = T < o o
Hozoﬁl}}r o o ﬂge = = X o " Mndoko
3 Ln7Mu M_W@rAAot . Moﬂﬂmu_n__ouﬂ Y W
N e Vmﬂﬂog)mo 4%@“1@8@ S%Afogm&%m
Lﬂmrmﬂﬁow_og Momﬂoggouum Wdumnmﬂxﬂon_rmiﬁo mﬁoqﬂuﬂ%% =
lan —_c ! T _ . = ! 5.
o w BB ﬂJﬂaafw owﬂzgvgdwo@ wrur«ﬂqﬁ% SE
AR H Z° Br o Bo ) N S A 7 N X o ~ W N
,I_ﬁ“ da‘_mvﬂﬂ T JE]#OL L%QHE}AT &
ST N %%J%H = @M%ﬂﬁﬁ% Hﬂaﬁﬂogx & S g
— o — = ™ o - ~ IN o
— —_ ol P r Y -
il .2 ﬁﬁmﬂﬂﬂ% _,Loamrw_a%zr pER ;.%éwoar ) B ®
Lma;a ;a%;ﬂg Jo BoET %1% ﬂﬂﬁ@ ﬂﬂ )
o _ 9 B B P N o B PagcigE 7 T W a3 I G o = o
ﬂt| ~X = .:L k) s OE ‘wvo ,_I‘|§|_. ;OL - mﬂ dﬂ X X ~ ATd ‘ml AT.c dﬂ 2 il ATd = ﬂ@vdﬂ
et R Fzazz g © %L%%%zﬂlﬂ %%xxﬂ%% =%
e m 5 Ao o W oy o T G oo o N TRy o x <
ﬂﬁlll ey ,.mo‘l_ﬁl\lﬂdﬂ\l_l ]o_o dﬂOt,ﬂ_ﬂﬂ@ ﬂmﬁA‘mWHleIHo_zT o X
T o o =0 o1ud| T2 o 1€§ﬁyﬂ o r gl
w%zﬂ x%ﬂé e - ﬂ,mjx1a 2 ﬂudgp%ﬂ =
O o T A —_ ﬂuljl o ~ e ~ - n ) — oI 4| o uvo_u
1%7910 Jl,_tot o ° W rali- NI ]mﬂé Xﬁﬁﬁcfﬂw !
OL R T X~ o OU 00— ._Q. = ‘Mw T \_Iﬁ_yl o 5 m 1;1_ OME ﬂME ~ IR OT ﬂ‘mﬂv
o#e]ﬂu = ° ,mOJI,A i s L\XE7A]JJJL% o _LZ,_ -
ofu No mn o 2 T oo S ] ~ oA = EARUN o < oo ) N o
oﬁuztm.utﬂﬂ L:morurmw% F 2 @ﬂbmﬂamﬂzaﬁ% WWOTﬂaWL !
MMEWEM vawiom T gfﬁﬂ%ﬂ%ﬂﬂ_ A%ﬂ@%wm R
—_ 7 ﬂ7x =u o T J S 5
?m:ormﬁ% 17045%@ o o ﬁﬂ%mﬂﬂ%ﬁ%é_ < 5 B o s
%u:jx G gwﬁ_éﬂo i HTMQz%wﬂﬂ_} ﬂi%ﬂg . w
Ez.jﬂﬂd..immwo»ﬂ? ~ e faﬂmwﬁ%mwp aﬁmwlﬂ;o%m e
T %wﬂ@ao N = mﬂtﬁo_mﬁwﬂd..}drﬂu#WﬁQWM W o
L N i aﬁﬂﬁ% %m%wwgwﬁ%%wq e
Dfmﬂ ”.“ ‘DI loﬂaﬁe,W:‘DlaT&wd!zTZAog ﬂﬂmﬂﬂonﬂ oﬂWN
~ Hﬂwﬂrmeﬂﬁﬂﬂtc%mﬂ%@r Kt W
=5 WH%QQWQ%A%M@Q 52
éa Og T oﬁ ‘.MM ﬂﬂ \Wmm._ \u_urML MM H_/uw ,mﬂ - \a)u. Ufﬂ‘mﬂ.
riﬂ_ollﬁ m ﬂ]ﬁ .MO]v_AI‘mW,UI ,m“oﬂ%
;,_c]ge}_smﬂ%lﬂul] R
dI‘ILOdILP oT_‘IrO A‘_lruly
N J‘.voo‘l Oﬂ/;.A R UT
ﬁ.._‘mw.o‘mLm\OI Wo;d%%f
Aﬂ@ﬁAE Mo,m.oo
» Mﬂ%




N
o
o
bk

el
it

At

=
=

a7t Qrkm A W)

14 2

=
=

ob= )8 A

R

| 9het) &)

o

il

ol
0

)

—
10

59 el Fesk obF A

|

],O

A
o o] 47

&

<
[

el A Ao A

=
o

8443} 7)1 7}

b

0] 6. o =]
AT T quﬂﬂo

=
T

Moz wWsld
Sl A 5

el

s

1
i

-
R

3

QF HE=7)

A=

KN
=

Hof shml, Ao mepre 9l

9|

KN
=

—

0

o

e
)

=

bzl Qolh.9 e

A

2

ool

AL, earaAol

3]

g a7

o] Ag

=+

Q) 2}

ol aff & Al ol

ol
™
+
ofp
N

o

i

;o~|

=3

ox

G+

o

N

oy
TR

o

M

hul

SINEEIE S

2 Folgomn AnIZteio] 9

i

Aot

s

e

o) 8 e)7] 77}

—_
o

3 WA 717

Al &
RS |

%1—

ofp

ofp
N

!

<0

)

el

o

et

715 4AE A golol

=
[€)

sle] 7]

=

2. S7h el el

A

Argfel o9 e 7

SERRY

e

B

of

7}, i) ¢

3

Ry

5]

A EA

4 A}l

[13
of

SERER

T AE, i) B

ﬂyl

;o A A8 o] oY &

g,

™
el
j
o
o
mﬂ
Y
o)

0

o

P (A19% &29143]), 17}

S

#) 1 8ho] o}

A 7N1F2A s, 4) Y

[
o

o}

a4,

o] A=A 7]

ARl ghel ix] oA =AY Y, 3) W

L=
o

- MA

1 A

%

. 5) Al WA A

3 ola) %3]

Stol i

g7}

3

o 7|grRAM e 7lsor Aid & dow, AA

A

=K

o
e

op

o ojelst g,

pul

g s

AL 2001, 319,

kD

71907,

3}
3)

sl 3

ol o, Ae] dH: Ve et &2, AFAL 1994, 3731

%
9) 713], Al doh Hddrgeste] wae] ke felH ZA-, Ak} dAAL 2001, 3419,

8) AR HA, gt HrlE - oS T

7) T Qs A



1) Ao T

=

o)
Hr

el

T

o
o}
A

Nlo

)
N
B

ki3

s

Ko
=

|

% el =ete

2

L =
= 54 A

SBRE

op

R

g ael ofol A <

EdE rheisop v,
9%

Zejal Rl Al

=
=

=

o

3

o el o

=
“

Ho

oy

o7

ki3

= olgrgel o

BARED A3

il oF71e &2l

o s
],

Z
3|

A

=13
=

B Eofel A9

AR 7] T2 A €]

1
R

Aol FHAAES AAA

&

)
S

3

of

o )

9 (artificial

EEAE LA RURY

o]
PR

g 7HHx

7]
=

olg] 7kA &

el

of)

o]

consensus) S WFEH I 3}A] &

e
;.OL

of® Fol7l o]rel o

2ol ¢

3=

)

&2 9]

H,

3

1A Q1w o] of

9]

hya |
=

3

_ZT
el
i
Xo

—

0

N
nr

A
o
No
o

o
s

o g

1

bl

S

obv} 19 0.4

}olt} 12)

§olee gAstan 5

3]

s

=
o

2) AEA el WA Bl =AY 7]

N EIEE D

3

573

=

4
—_—

| whesojop

idjlo
714l o

A A

T R

i

3}
of

= %

3

9]

3] ol A

2]

7)o@t} 1) olo] Wl &9

goh. A= fe et

AQIE ] oAb

__lr% o o ~ "
T EW%M %

gl o
* THzw B
L SV
A SO Rl
g B oy W
N Lo of)
LN
T TR il
= %uﬂWM >
T Ng
noaedy
- ﬂvuonM dlo
§ 2.58 4
o X e
. Aead =
R
- 2 .
o B — L3
B w2 A
SEEN 0w
ﬂ%%%%& o
ﬂpuO,o_uﬂmOr%o To
Brretih T
.io%io%m Iy )
il S o;oLt BB
[ R
T Ramd R
lﬂﬁ@.@dﬂﬂl,ﬂoﬂi‘_%o#ol
ﬂ,?wﬁmﬁ%%@ A
PR LT RO T
ﬂ%ﬂ%%%ﬂ%%%
on E o RH N
6 o5 T o T BT
ZA@LZ]zFU_W .1_V_;1_,mo
P ST T = E )
TN T gt o
O [aN] [ap]
— — —



}

9
y oA

Ao o

ki3

]

skof A5

- — = ~o o0 T o
ol ™ok TR W G mﬂqmﬂl%moﬁmgmm R XM%?W =
N e ® W oMo p T TR IR WA THEX w8
- . o Q
L T w e d Wy W E T w W o PoFoy O
GO - Sy MER O OWM YT F M ,qu%W u%%ﬁﬂ iof
sy _w T IWWET O o T - A - =
Pooom AT g D e X T R oo B o TR D
TSR N @@ﬂﬂi% ﬂ;@r}iﬁ ﬂmﬂﬂﬂx i
n_Al,l,I,_ylﬁ ‘_lrL ﬂy,_ﬂvﬂ ,O| —_ —_ T R o — H
oR A "o Ny of) o o ZE —~ OUIH famd
O TR LT o X T N C o Mo ™ Mo g h x
Mo om A KT o N RS LnNrEu._i duLLTmﬂmn -
3 o o F A R T L HEpo X o
- TR g W o B X ot~ = mRTs T T oy oW
= — o0 T o TS o — — T
wp %ﬁzl_d_qolxbdr PR RETE ﬂmmmuh%ﬁo " Wﬂﬂﬁzﬂu ®
TR oo BT BW b B0 g Wy =] ~ o
— mooR T _ — 0 0 ~ of 0 ™ —_—
MM Nﬁmonx._zT%aﬂ m_xﬂmﬁﬂuemﬂmmuo Moﬂygemwﬁae X ho%,mo@rwwn mx_m
Kom o)y 0 ® 2 oo &N ® 9 T e M g o B
il @Wﬁ%%ﬂﬁ o Pow LoaT@p@ + g0 5
) Ao R oo T £} Edu@w7ﬂod; ﬁ_H/ILn%ﬁ‘_ﬂu} ~ Mu.ﬂr%ﬁ kY
< = o ol = o uﬂwﬂﬂﬁ A i N i 10 - R g " i
O U N =L Ao ® ol o £3% = =
M RN w W T A i s TRy
Yome  gwu BN T em®Ew T opw® o o T NELw #
) Y ®N R I RO S Y " Ko o L oy
2 = F BE WO S H il i T o o gl = 0 o
TR o R - S N P e T © I %o
%arwaﬁﬂfxﬂur«% = Lﬁﬂﬂ.%%%mh L _mU s B m_;ﬁo%gmﬂ tlo
— 4 ) Xl ~ vl l \3
P legPn g 2ddf it e % T Eggpl
TR AT AT = CW Ly mm L dew o7 w o d ]
— D o o To ﬁo ~X -~ 2 C.r! 3 ol o — o — Lt T = =
<P <y P omo KO n o oE M Oy _— T o ol o K% <
of ol © X ol” ~ Al < ) ~ M ‘_ﬂo_ﬁ o e —~ =
cEEsba T B TTUaoFRE 4zeHLT T 2::7T |0
)] ) — —_— T -~ ﬂ —
e w P g X L . TR oo o R EP o |
Arﬂ.ﬂnaﬂmoﬂ_h = aﬁ%ﬁwﬂu_zﬂﬂ@ ﬂ%ﬂﬂ%zf I A
moﬁem%@eﬂfhﬁ_ T Do kxeon, T w ML K pIBTE 4
T RIS ) T.® , I R S
Evad ez ¥ ﬂwﬁ@%mﬂ@ m_v&ﬂmmmﬂ T aF L |
pint 0 — (gl — —; 0¥ o —) 0 «% —_— —
0 N o . Lt OL Iva OL < Jl 3r X 1 0o iy ;Iryl 1) o
o 2T o W o - Ruliec ~ 3 W D Hr
el o X = R =~ =) = o 0 X e .8 Ny ok < oF iy
oo 2 N o K X B o) i we K ~ w0 7 — X e -
Vﬁg7%@ oW I T T .ﬂyhﬁﬂq PogXdalk |74
X oy o BN i o o N0 ~ Ao WA m =o = G AR
Gy B oor AL ENFTN T pRE PR T X w oo % 2
PR SEAD o S e N == H®™ S BT T P G
T ST RN R P o oo RN o R R T ¥ e
e ¢ R o WG o B e WO o E A RSCES u x




Hom A e 8l des AsAE B
=

T
14 15) :La = %w%a% e 3] gowA 474 s 1 @

A Azl M= wpekae] ALS A A}t A Hshe] ALslA Gl iRt A
T, BA, FF0] Aok & HolA HsATE Aok & deo] ofyFa AR & Ak, L
SHA7E Aol AbE A el sl @Al =olstal e AdS Aokshs oY =70l Al
ok A Hebabs o dekA] e Aol dieid s Ade 2 o fARE
Aol tefr = APE Aok sk, A AekAb= olols FXsta
wio AwzkEA L o7t glow, Al ARl AL sjelel] odl
24 A= steke] ¥ ol2e 4 Q7] wiEeolth 10 e e A
oAl Aratet AFE S daAk k= A o] WX
7l &ast @ dark vk Folun EEdS] A A

2% g adely Al o5l o8 dAEH A= dEv= HE sAEHA 5
sty fAsiA= gidol | Aok dddE dsH 2
A oageh dAste] ATE AT ¢ =S ARaduss Al

wolok & Zlojt}.1)

il

ok

o
=
=

o M

—_

12 o
o

s
e
>
il
2
2 o

o = S D SR o> O A ol (A F 1)
N
X

i
S
tlo Mo
L)

N
olr

5) TtAl WA A AN S VIFEAM L Vs

o] glojA =wle] APy AP, Talo|wA TS W Ea
Aol Wastn Zrle] HEzA e ou2 JRTH B3] A
AEAFo 2 A RE HALXE oaste] M3 F
ol FAHAES AMEo] FHal Yt g9 & o|&Eod 4
27381, ol e dAgs 8} N TEA Se99s7l Bask Ao|th 1) w
Herd i 27ke] A4 S elge] Eia AA e AHE AR EE
S 7HAaL 7] w4l 24;‘5}1:_ AN T B, 571y
Vet tE 9435 dxte a7@t oo e date
tar AR wejel AAAAE NH oz AAHEE 72 Bas)

ofs
N

fr tlo of

29 o

LTy s T O
NN
oh mi?
N oL
-

&19, j& o
F
i =
N
N
2o
T
oo K
o I’ﬂ
2 1o

"
1
L

ol
=
i

i

oy r1r [1110
Ao
_h‘ mﬂ‘
e
N
10

ro

o 4w
El

O.>|: OE
[o 1o

O

2
L)

oX,

>.

i

S

to 2o =
ol

of I ¥ ox
B

=

N

N

o\

S 2 o N

o

Hoz &g 7hse W9
A 2A 7eEe 19 &9 st

o
i
rlr
o
o
(o,
tot
rlr
A=)
o
re
I
2]
offt
o
ol
rir
>
o
s it
=2
)
b
J_L,

22
-
)
e
-4
2]
offt
tlo
_OL
ki
S
Ho
=
ol

15) whed, AdEshAte] W &2, olsel sk ZHE, 2000, 185%.
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TFAA el golt e AASAE GAW, AN Aol WA fHoR g
shtha AAbstel AT WS @AE BATE AN am e AATAA 4A
HeAEE fegasd waks Agel Wk AT BEL Fvks Aol Wikssne A
A A A5 s dvkn B 5 Avk. A gHoR Yo 9T v 5 9
AT W Al dE WS FH SRS ARFAL AWITY AEn sl o

Holof & 55T E£F

le]
st Zbgo] Hatel Al - ANAHA gAS AATE S Aok 2™ 7] "l 7 Fokel A
o]Fo W &Y= dA HAAFES T AT ARFE ATsta 1 FE FFAF
oz2M 29 HstAL] 27| FAl S AAFAH Ao gFE = Q.20
I1I. &= 2993 49 € 983
1. vl=ro] AR A9 3
1) 7 &2 A9 3] (1996-2001)

HEe] 9 19964004 20019744 FAH BelE EAFAD AR LTS U

(National Bioethics Advisory Committee) Wl &@A&Ho= AXx o] Ay A A
of ek AF7sS FHAT. FE QAE Ao R g AN A= AEEY #
| A AR, Hr T AEAY oRe A 55 XS Y AERIHA g As
T8 X}—rlﬂ*o“oi stal vk, FAF e EE dEHel gFow e 7RSI o3
(National Science and Technology Council)®} o} A5 7]3e A A& A= AH, <A
A BE 59 F 9 58 o] dEHA @& AR AR #Elel] weh
ARRFE, 2 9o & AR, 93], AWAIYl = 3] A el A A7 = FEE <

Apgkgel Tl ARS AT, v, FAYFEARI AT E £E5AFS 20019 10
Q2 s FAH 7179 Aol

S EAAEAAI ] AAFe DhEYol PHet, Hi 18PoR THHES 39
oh. A1 TN FebAst wlssae] W go] Jbsd gotol @tk FAstm glow,
A9 Fol A wi AS, A EE BBAG, W, 93 EE pARAL, B
s ATA 27 Aaw 184 Folsol v, Aolw 339 AwANle] EFHES 5

EREES

o 1o Aol lol Fekapet u]EkRte] Bl o] 7hedh gk Fofof s,

gule] oM e #3 & ZFEE Fodof dthe A S 7HAAL Q)
Ad3)ol= F e EHAYE =, AMA 23] (Human Subject Subcommittee)<}

O1ZFFAA E39] 93] (Human Genetic Subcommittee)”} A= o] du}h, AZRA F3H9d

19) #Aladt, AEZSEATARIE Bad, “AZ&8AT e FeZ2as) i, Aedsta(d YAt
w-2-4), 2005, 5, 137H.

20) A=A, SLdE7HEEE 7IAEATT SR s A ST Al Al4E, 2005, 12,
4199.



3] (HSSC)+=

SRR
QAL B 5
5|

LI A3sE E£35 Ad3) A A= 3= et s dFeR g, B
= HEol Aote e dldA 49439 7Ise g8ty 8 das odaks #dsta
Rnom, 3o wel H JFAY Ve "@Hekal vk 19989 119 149 Q17 49
7l @ o] o] FofA A FHHNEHS /AP F D37 QZFETAE AT
HAAS HE & AS AT, 1999d /Mg a2 dss F4ds Fae =714
AAL Btell & Elof 9 JojujolE o] &3t ZV|AEAT AT dWTIES A
e 38T & dvka dAasiilrt. ort AarRAo R wjols whEaL A A Z Al olel A
o)X EVIAEATAE AT EY] AYS 5854 FUuTt.

2) 421993 (2001-2007)

2001 FAEE 132370 ofeiA AHAE diEeE A& #7993 (the President's
Council on Bioethics)®E 182 Yoz FAFHO Jom Autgreo oAy 185
o A Fe NS FolA thiEEol Ay, Y FTolA LS ABIH.2D 743}, 9
sk, WHa Ay, Ak A8, I F A3 FEke] TEE okoll A f1dS dWetH, A7
2ol <dslo] Zhsetk. dAA W 49, AHS 19, HII AstdE 3%, o5 67, A

T3 ¥

[eX

Hu::z‘

23 2% /e AbEl e} 2o of gltt.

FAAIE =9 FO oFEel WF A% Un FFAL o)A AAHES w0l
v, old @ BAL AT A AsE g D7) AF ANAA Aslel F957)
HUHE oWl Fold olfEe] @ HHolw FF =449 =oH UFEL EYsE
Bool ueh gIHYo, BAR G Yol B@sem Awsy] wrks 54 ol
of g e el AlFeEA AQshs PEe Astug ik

#9989 Fa que 1 ool % F/MEATF, BN, BAl, ARFAA w:

Asstom e FHE A4 /&5 Mg, WA B A 5 FAH: A%
4 %3 By %azﬂ AAAT, 2) Aol oA ANAA wid] B JRAE,
B Er) e AAF Ag, W Bs|Ee) BuA P, weATe) Awe A% B
2o FAH A&l Aol B W He YA AIA oFEL ATE & UL 7
St ol 2019 119 259 FAFRE feARNd AAEEANAT @ EAAE

ﬂ?ﬂfhioﬂ%%ﬁﬁ}%ﬁ@ BAAANZES BFA s ol w2002 d f2] 9
S| AMEATEAAT daiA = 497F REEZAS Atetlon, /A xEAT

*1 e ol shol=ehel e AN E 2k,

-

W

21) http://www.bioethics.gov/about/executive.html.
22) Executive Order 13237 Section 2. c.



2. 549 w7943

=do] AL ZreeYd3) e A (Establishment of a National Ethics Council)el]
ot WHE A1zel A A IHE] &2A olfrel] Uldt ogXAnES % =ty FEL F
(national forum)©o ZA] APt WASEaL It} 23) 5o 72943 23t

ojst, Alst, At Z1Elan ARSlSh, ek ghef gAY FEE f1% Sl V)vte] ook s,
ARE A QA =S AASet L BE A gAlEe] Fejshs A& BAstefol gt
I Ak itk 2 STk e e ARy ARl AE5HA g SRR 7T
ofel, Mol ZANA Fes ki WAL gk fAds)e] P 268 fldoew
dee] olem, e, ofst, Alsk, Ast, Aps|eh, W, AES, AA woke] dimsd 9
At s oloF fthar gpAetal .2 f1EE  Ea ARl SehA] 2a
T Es A oA R @ot AAM R FTHoIH, AVl 4dolH o] vt
13] A9 7hssttt. 91933 #9932 fds hed sHeRA nHEER sy,
A71= adolal 18] A= 7he st

g S QRbjolE M 9d ARgel w3k vjolR B HRE 913 WE(2002)0 9
o A&7 el wepAzt, YA SVIAEATE A% Sdaddsrt AAdn.
A= 919 e, &ele, o, AddeaAs Ut dEdd 7 o492 f9
Al Ayow g 5908 Awstdt oot AeAR AWt s AnR 9
AduEs dEdrt. 72t AdED Ad dEEs 59402 dFan ozl A na
A okt 7 95 I RA RS g (& HE ASE)

3. @] AN L3

Fare] A AFAAC HEE 7] I AEAA3] =, FHAAHAR] g AR
D3] (Advisory Committee on Genetic Testing), H&R B #3F xE L3 (Advisory
Group on Scientific Advances)®} S17bf-dA o] &3+ AE$ 3] (Human Genetics Advisory
Commission)7} = o] QA7+ A9 3] (Human Genetics Commission)”} RHEO] At

AT AAA LI (HGO)+= BT 2 A7) #Ag7i+- & B5F dd7|7d AA2 2

= A, FE AZkFAAS ddd s Evbsddd uE 4, oleg A
of zb= ARSA - &Pl A - HA - AAA oule] Wi ALE Alwetal Ao A e
Aol et Ae Al =3 AN B ojsfgAAbEe] ¥ =oE HAE 4 L=
e WUty ARE ddes Uye Jigsta dWAWEe] BAs SuiAl7IaL olsiAl A
T s ekl diE Aes Ale .2

23) § 1 of the Decree establishing a National Ethics Council dated 2 May 2001;

http://www.nationalerethikrat.de/_english/about_us/decree.html

24) § 2(1) of the Decree establishing a National Ethics Council dated 2 May 2001(Decision of the
Federal Cabinet)

25) § 3(1) of the Decree establishing a National Ethics Council dated 2 May 2001.

26) http://www.hgc.gov.uk/
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1. =Y2e AR 93

xepro] olga A #3t Il &2 9193 (the National Consultive Ethics

Committee)s= =473 A& 7] F-(purely consultative body)ZA 2004d 8¥ 601«] ANz H
Bdoll oA wEolxlow, AESH o5, Hlo] g FofolA A7 R S T
AE] A olgrell tiE] oS AlEste HAHow HAHAG. %ﬂ%%ﬁ% Z9AQ 7T
(independent authority)e]™, 394 ¢jPdo =z FALE o vl 5o e Hely =u
oA dtete] diEEo] detar, 199 YU & A ool el A A%, #
Aol e AmHFE AEetal, 157 Ad Tl FASE A FolA AEer.2n) 999
A7) 4dolar 13] A9 7heettt. 919 Zhed ARk 2ydnith wAEE, 9jdo] V] F
AP, ARQL, 7TER ol R YA S Fdehe Aeole AS AW s dAAE AA F

GAE gt 1 7e A
5. Avtekel Fbeel a3

Ayl A+e o w st A EH?'?P = 7h8- 2] 91938 (the National Council on
Ethics in Human Research): 1989 ®]AR-7|#o g AYEJATH7E 20033 FE =717] ol
ojaf Akl . Y3 HHEAS ?ﬂ?oﬂ Frolsh= QIZEY HBX & FXetal B st
H, QAZM #EE Ao Fdo] Qo] &Y A VIeS mh-sty] fgtelv. 538 Z4F 7]Hd
of AF&EdslolA At} AHE A&7 Festar s eti=d e As @
atr, =ho] Y& &84 ARAEE] e AHE, IS Ao R St Agtrdel] tigh
B7F 4 AS5AAE gEstal olE A= gk s AlEErt.

199537+ A= YYPEL the Royal College of Physicians and Surgeons® F3HE& wot=
o, FHdle 937t }Xﬂ %LEE = 40}‘:‘4 ﬁol Z°ﬂ WE]?‘W% ‘?é@ T A A

HE
o
o

ok

S 59l faew 5o g %fhﬂ€5%4:w%h;72%%%§ﬂ22

27) http://www.ccne-ethique.fr/english/htm/present.htm
28) http://www.ncehr—cnerh.org/english/home.php
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e Qe sa k. 1995974 HREe] fl9e naeExA YEEeld,
F wAssd e 4o, a8 AR} 2903 30 ARHEZ PAHAT. 2005-20064
= g9e] $E wgeln, A4 995 A7, W, g, AvgEs P 9
oh.

a7

TaYAs, A, AETE, AFRALr S, kA

=

y OL:]_ o y T %
o] Qb e s el gE WS AAet fhatE Awetd olsE FHew
= 443 YL Feete J1vE Pakn ok, =3 A9FE mAT Aot s
= oh:],
AR .

6. dint=9] &2]9Y3

dnt=9] §29 93] (the Danish Council of Ethics) ¥ 1988y <3, AR71#, Aulkr)
T Al 7R AA R~ Ao g tope] ol o3 ofr|E &ElA LA #E A
A9l 29 ArATS HAoR AyHATt. 2004d 69 79l AAE  “dwiA g9
3" (The Act on The Danish Council of Ethics)el we} 20050 1€5FH A3, A
, AES 2ok AT B &84 olarEe #e A%} FRE Y3
, Yk gl Al Aleehe 1A YU E S9E A .
G ds = 179 f1dow FAEO Atk AETVEeE HAEVEE A EH o,
the Minister for the Interior and Health7} t}&2] Y=o dmsict. 9o 91US &g
) 43)9 the Parliamentary Committeeo| A F=Haljofqt &far, 44

*O/] T
for the Interior and Healtheo] FX3dla, 3HAFE FF2E, A7|8, AAZS
52

oon

M
f
189 f19S FH3r. GRolA FHee AL &894, £3H4, AHEE e

L ofgrel el AAE ZFAAL gl Aelojof k.29 1 wolr) ol @k FHe oAt
el Aol SeetA BAE ok v, diErbel HdE P B 93 E o
3]

slofof @t} ole} o] AR AelN FALE AAER FAHAW, G995 Tt
ALzl A A98E S 99992 FASD Ak A3 A4 P71 el

0 A9 Tbssit,
7. w2gols %7785

2] AR 1988-1989d F<t Al
for Research Ethics)e] A HE #|ots}3]
sk S 7S] d ol gk HEo] Al
ARl AAE FASHHA A& Al
YW wokE OFaL lom | AR A #AARe] dig #Eke] AdPA e EIAI7|AL k. A

A
T L3 o] FHE Wrola] the Ministry of Education, Research and Church Affairsol] ¢

Mol = 7kA &2 919 3] (the National Committees
L, 1990 o 3lo] ofs A Ag-Feel #
o Al e fEslE SEAAR, M2 Y
A FARES T Flo] oyt #shaE e o

N
2o R

29) The Act on the Danish Council of Ethics, Part 2. 8. 2) (Act No. 440 of June 2004)
30) The Act on the Danish Council of Ethics, Part 1. 1.

_11_



A AT, o]l g HAo met A A Sy 2HA B BT D

7L H A9 93] (the National Committee for Medical Research Ethics): #H A 949
ool fldow FAH oF st ogtdTre] APES TR Aol & ef HEolA e HdF
Al AAL 7h A7F WrEA] EFEE o] glojof shar, qldelet s AAS 7pxl At
zkzy 17 o] 3EjFE o] glojokgttt.32) gk =78ty f-2] 9 Y3 (the National Committee
for Research Ethics in Science and Technology)®= # 43 97 o4 $JUER A H o
of gt , A Folv FEgH Wt ATl AAE 7hxl A7E EFFE o] glojof i,
w3t 299 HHETFE EFstolof gt H3 w29l A AUAES dEshe A
QA A FHEido] BAEolof glal, EE UES Y Y Ao 7| xsA HdE5
of st oA 1w HERA 7]ssh=

8. Mo F7AFRIS) E6e) ) 3]

vz /AR R A 2829193 (the National Advisory Board on Health Care
Ethics)= Act on the Status and Rights of Patients (785/1992, 787 333/1998)¢l <3}
1998\ 4¥€ol IR R A 542993 4 (Decree on the National Advisory Board on
Health Care Ethics 494/1998)¢l whe} B @A u]A~el BHAd &24 o]t IH A
Al gkzte] A 9lef AP E tFe e 5o dYEA.

S99 919, Fa98 18] ddom FAH drt. AYES HAgE &
goll AHE 7FA AL Qlojof star, Aolk 99 Foll 48 AT AH]Eol webA o3
oo g FE Fxolol dirh. UES U7l 4do|w, HomAH| A~ AREAFSL Ay
b, Baog dAwrr, HE, nadsty &
gATEHALIE T2
= Ul ALYgFE H4EE.e

K
%0,
o
A
lo,
Lot
M "
B M
o)
lo,
kil
r2
-
fo
i
i
it
o
ik
2
Sl
2
uf
i
o
iy
ol

31) http://www.etikkom.no/Engelsk/about/index.txt

32) Al 12949] f¥oez A 3, AEHoZ UL Al FolA HAEHALE &8, WE, A8, §4
gt HETbEo] AgtE ookt 3tal T2 g stoly} AES} Foke] HIHETER 2§ E ] T

33) http://www.etikkom.no/Engelsk/about/index.txt

34) http://www.etene.org/e/general.shtml

=)

_12_



TH 2 ARG &S A3 7 EAujote] Hge #gk A S A QIzHE
Y

ojtfel <l

IV. $2lyzte] S7HAR N3 45 | 2974%

1. A& Lot sty Eoll ogh A3

SR AL ATl AR FuEAGd - FElFgdRetdy 5 3sluA
vl gk HEAIOHS 20000 129 693 2002 7Y€ 159 F Ap#Ele] FAH S| oA wHES AT
of EAI AR e F/HAE &AL = AE Ao A& FR A
ANs FYsta AT AS 98t LT F e ANt AEHY 58 49 -
o)Ak 7]Fe]t}.36) 20000 FAH ol M= Ay HAE td-FEEAE e,
WEE 5 ooy B FAEo] o] HA b 2AV|Go] HesnE H/HAEE S
A3 5 FFE Abstel] Hup AAAQA Ve S T F UAEF Ao . AV TS Fod
A7 R AAEEE dvha grguh, 20029 T3 E FF AL kS v sk A
AT AAY /M E I3 UE AFES ARSI A =wto] H= ARPORA FES R
A2 E78 BEE Aoke ARtelr] wiitel AHEvIT 7 dA A Bl ASS A
}.

O
-
N

2 e elne] Vgl gysiehide] o
FYase FAAREANANE T4 2

35) BAEAE AEaAER g @ S 5 AL el olstodustu (AT AR} - A5,
2005. 1, 104.

36) SRAAEATY, TOF) AgaeddddetidsE, AARS At 343, , FHIAE 2002-15, 13
.

37) =487 ]=7| G E S AR Y], AT fEd SRE e VEATFAY A
3] =R A), 2001, 10, 7-12W FZ,



Abstlct. AWt A AP &AL = FF AHH o2 Wg s A
Hetr)ee] &7 - ok EAo] vy ola T Ao tHstual AtE FHAHE e
Ag BEXZ AEAG.®) 53] g4 SYFATVFEA e A1s A - fEd gas
H3 5 A 7 ok fYS oY ATl wlEste] dEHe] dEA st U3
A= Bdglo] sk AT eore] ek b Al digk HE W ofugt o]}
Y ARWF, WS, rHS HE A - Y 5 e Adade #EE B A
b ol WHA - ARSI A 4TS 2AsE 48 T A IekEH AT

200211-2003 olE AW G HEQMO| tiste] =3 HAAAANH3 = T HE
oz} Aol diste] AAle Axp 4719 HESY 2719 HUS TFsI] Td uitbs
kSRl Th. 4D 2003 129 179 3] RAEX Q) A3l A digte] 7HAE F 129 23U
ARSIl dRE § 129 269 FATPAEHAOH, E3|ofoA At E JHAHAT. AW S
Aot A E(HE A71505)L 2004 19 29Y T AAFAct. AEF Lok
S ES ATz dojAe] AT R o] g AFEE AlelEtr] St tiE
B et H7HAE A dsE AAEta k. U3 AALE Ao dFE )
Ak v E AE AEdse A4S A A .

Aejelesle] AL A9 19, FH9F 108 2T 1691 o] 2191 o]ste] f1d e
2 7450 k. AdES AY FeA diEPEel I e YFsta, oI A4
SoA EdsaL vk (HE AR A1, A2d) AR AdoeR wsAsrleRgd -
TS - AAAARER - BABANESREE - o AFREH - HAIAA] $1do]
Aok a9 (A7x; A7 2008, 2. 29) WAL AA 14oln, HIFe T ofA|Nt &
Aete] #EAE dixste 99 7EY FYAE dxste 99 ez FAEo] . 9
Aoz 1) AYHst me osh(eFah)itore AFA AT AFAFel FHe A - <

38) Aol Ao &3] 7152 a) &EH - AEH R A7 S vE = Qv AT AlEl Ol
sk 3§ off AA, b) YRS bl et HE A AAG Al A Al o) FEH =g 227
AT AP AE Esld dist 4], ) AYEE 2 d B SAHEY FRUF, o) YT wS
THI} GRAF, ) AEF o]t e Agag et ok FA gigk IR E 9, o) <AYEEUAD S
Hax g 748l h) 2 wke] Aot obdel #AISk A BdshE 5E gtk

39) ¥, AYEE LY VNEAIRE BE]E QlH, fFulaFZS=r9ds|H, 2001, 529,

40) ALl Lot A HES] W] FAS A EE 20029 11¢ 138 AZ21o) o] oot A f
gl Elokd o gheb Eete] 20029 1149 149 3] BARX93]o] 35551, 2003 19 3ol o] <]
dol gimdofgt QAIMEAFALEZ7|INEAT TS E] 2003 19 3¢ & AL FF=HGom,
A&iA 20039 39 279 AYTteldo] giadelet A&7 Eete] 2003 39 28YU T $143]d 3
FEa, 20039 10¥€ 14Yd AHR2HE AEd AdSEebdddehyEeto] 20039 10¥ 15¢ 5 4
A32 R gt 20029 11€ 64 A9 A2 AsE A& Lol ey &4 4 ol ek
ol 20021 11€ 7¢ 3]F=HAa, 2003 42 219 AATLY a2 AEE Q7afolr s A ol &t
o] 2003 4€ 229 3F]H-EH A

41) http://likms.assembly.go.kr/bill/jsp/SummaryPopup.jsp?bill_id=027608

42) M9 FtAel ostd AR YR WSAARAYFAGA WG B | s g A g A g 1
EAG G- A7 T G A A o] e R §EEo] glar Tl

)

_14_



TA e AGAE dxste A FolA tiEde] f1Fske 79 oo Aot 2) FulA

AgA - FYEA - A FHEA - HEA - ARG A G AAEA A LH A2z

ﬁ%ﬂl ofgt B g RIZIAAE EEh) T AAE U3 oA dE "ol S5t
21 o] A7E f1de] v (ME A7x A3F)

*g‘ﬂﬂrﬂﬂgﬂl AolA o] Ardge] B Qbdol w3k Ao w fdsle] AlojAteke 1. =
7ol Al Bkl e A ylo] #g AR, 2. A17x A3Se] Aol wt
Fofujols o] & & U AFTY TH - ol R wSel #E AR, 3. A22xA23)9)
T el [L}E]r xﬁwl”%] 13918 & F Ae= 9 oo Bk AME, 4.
X 5. A6z A13 A3
R S R T R =
ol #sto] 493
A6z A13 A1E WA
‘ﬂﬂéj Abgtel] 23}
) HEEe] AT
uﬂ 3) 1 ul—oﬂ /ﬂ
toh, Aol
3]

e
p‘L
rir
_>i,

o

O,
rlr
e
-
Ly
ofN
u
=
ox

=)

2
>
o
>~
Rl
lo
N
4
=2
i
(B
~
R
oot N

)

3%
o

fol
lo
4
2,
2
R=)
Au)
Ho
=
2
N
bl
il
9{_[
o ¥
%2
rlr
i)
ok,
lo,
of\ of
=il
(@)

f
N
)Y
o
e
-
=
e
offt rr [
o

190? oE

N so [‘1[‘

Al 3} .

o @ Josidae 99y
A5zl FA APFehe o) AgerA AHAL 38
= Ao AE o & Rolstelok @k (A6x) AU 3
b, 2) AelfNslel AHA %o 1 ole] 2P
99939 9ol Aastrkn Agshe uol HoAY 99
Se AUBE AT £UHnA Gt ot Ael WA L B
A 79 ARA A8 AAEAA Telok Frh. v,

o] REo|g Af7l i Wl 3o AH AWAA AN
o deslsiel Ao AR shre] F49 F4909 s 3
Helgiasie] A9ge S st Basithy Agsts W AR
© el Ade A4S 7T F Ak (WS A E AP A2

— FIO PP(

o

)

—

lr =

N
-

o 3
b

e
o

.|_4

o fo ro A
.

fo, 1o

2
M
= 01 ﬂ

ﬁi
ot
o
¥0, o
%9, ol 19

o,
it

15 o

)

ue

i
oty 1

e

N

03:

o

il

do fo

o, iy
o

kR

3. A7l 7R S o 930 2o 7 3t

2005% 49 7 7P SRl dE] oY AFA 2 HEIE NFHE Y
A7l S8R &Y A A3 = 8xke] Arsle)et 639 M3 FAo 3oE HH
ATt 16319 Aol oAF Atge] low, “ge-A dAgte] e wAlel e BaA”
g ekl

A7) =78 g o d e 7E Ao 9adh A tEak g2

1) =7k AL3 e FGMAS AAsFA . (2005, 7. 15)
2) 94 *goﬂ A F-AHS T AESFATE. (2005, 7. 15)
3) A gt #aHE A2z A2ge] A st A S AU

HelE AA i@ oer Aste AAEHNALE & 5 e A7) S5, i 2
Flol w3k dd o) AbgE oAt el sl F-ste] AleeiAl sha 75;%—% w7k
Bl gl dslel AEstEs o dsglth. (2005.10.10)

_15_



dyow Aokt HA% AAHEA AR

4) %7}*3%%\“4”9]%’4%ﬁﬂ HelE AA
Ao gel sste] AosiA sk 1 Ayt

= FAAAAD ] gg dAe] AbES fHAt
& F7/HAE &AL 3]l AEd S

5) ‘A 9149 3¢ AR A

6) 71HAP &g dsle]l A 2 gl thE paers FHsle] FHI}E RS
o] A3t (2006, 2. 2)

7) Awf - \RE FAA AR o gh %X] . zﬂfﬂ ARE o) As ). (2006 2. 2)

8) F9A AT FEwEA g FHRIA ] e FAAAS sGlaL, ol wet F

Hﬂ of

{PEEHE g4 gIlst7| = skt (2006. 2. 2)

9) A< %E]v‘f'r ol gk Baxol] i FAHgHES HESHL HiuAe W&s
AESAT. 3loolA ARskA] g AHE 2 dfel Baux A3 #duEd AEEE A9
8o 9195t A 1A1oﬂ e = A AaS AR 7|2 AAs . (2006. 6. 16)

10) F94 A9 &84 el digk Haxe AW d A3 7FAE AT (2006, 11.

23)

11) | Aldo]xde] AAE wjope] et gk o AdA derAdEAAs e HE
AE wrolEo] 2009374 #H71E ot Aoz o AE3iTth. (2006, 11. 23)

12)  2006. 11. 23. (20063 A3z} = 7P el o 9d3]) 3o = mfold - d &4
A3 A 27k AF7E ARE vt o R SATA FAM(IM) I A TH sEh(2sh) S WE
Ao 2 Aralal, U3l 3ol B3 945 oA7A #qA =izt Fe] stell A
HZAE s712 ARSI, AAE Aol AP Aplole] ek Aol AS A
Algh A= 20066 114 290l 7|ghS 13] A4ste] 1249 109744 g A3 AH 9
AX 137 T 290 AFA gt 12, 71 1= AgA F LS AYsHrE eF3ith.

13) SAAAA A H ke #Bak AW AS MAE A= 2006 129 28YUolx 1€ 10Y
M Aes AR daE AW AA 171 T A 172 JHAEH AT

14) *gﬂﬂ"al“h{ﬂl&%&%% NZgtel gk oAde] e, HELS
S7HAE Sl A9 ds] B4, 2) B9 B, 3) vjopdg o
FAAAA D FAAGL ¥ ) s, el #3 lﬂo olAT. JHAtS
At om, ok U3 FAEAd g FF FA Fo T fd3e] Bl =5 R
3 TE. (2007, 3. 23)

15) AAAE #E] 2 Bad 33 HE AALS A3t gus FAR o, At
S et E oA . (2007, 3. 23)

16) At At E A25xA28] FA ol ofste] wjolHlolE o ® FHA
ArE AAA S olHE = A EEe] el gk Ao ARE FAAAE A3l 3
okl AosiAl star 1 AdE STRAE & Al AEst S okl (2007, 11.
22)

o)

IV. 949 EAESY FF ZAAAA

_16_



seuere] SgEadNae 4

o2 T A,

2]

bl 9

S

o] 2181 ]

LO#

G
oF
o[
G

mﬂ
il

—
file)

'~
N
ol

—~
~
;oo

A== A

77g o]

o=

2]

—_
o

o

I

a2 A

A 7gt
o 2hst( o] 2 sh) - ofel

-
R

3

e

o

oH
»A

Al

=3

R

Tor
)

Hjo

oo

%
SEE

AEA Y3} A7

A AL

Al gl et

A%

Zpot F

= 79l

Al A A (B] G 2 A A 4

N

_g]
79l ool A7} s

A2z Al

Wz

8] 3187

lo]

o)
L2
Rius

s

=
=

A ol s el 9

@)

A7Z A3

I A7l e, 74

3|

o P43 B
714 gk

o <]

3+

o1 L3l o

]

<H

&2

\._mo

5744

g A
o]

o]

A 5jo] @k,

I = A71E mvk Qe o

9]

L
R

3=

S|
=

E =
= =

=
=

Fobuet vl

BY
Lundsil,

L3 2] 5ol A

1
JE

A 7]

od =+ 9] HFEAZ} B3

1
R

Al

=]
RN

A 9o AT

o &

I

i
o

3ol gH-34

2]

= 9

1 Hd) 2191, H& 169007 FAFH

so] waAel €3

2]

=749l 9]

5]

53] 1 Fol I

’

4

Ho

1
R

7F o

o

2]

ARpAe Fag s

skar Qlt.

SEERE R

S LA

oF A 74,

1=}
RUN

of

B

43) 2004 84 124

44) =7114943], A

Wkl 2004. 9.

_17_



31EER AEE AR €8 fok FAGE 329 2 oY HolM: 4P
TASI o2 g Futel gloms), ge wAwA AR o Hop BT 389 2
o UFE AAA Hol YBaE TAFATE AA AAS FAST 5 vk
92 vehy

ATk, EZE oA FuA o oS vtds= fdEs A 7w
= = A4
5

AY3]ol Foleh= Aom & AA B3 A= ZAVE k= A Ho] Ul 46

g ARy 2 bl 3 HES ISP &g A0 A¥AT FEAFE 2
A+ e Adde Fodua i Ao obdd, A4 3ol tig Ao = 8l
o] AEAol = AtgECl UFE I7HEE R

Sl Aw A EY At dgolE BTaa
Aolx AR gzt WA 29 FAAREAAAAN} A BB AU G 5
e ATHE FE F AvE AAE QAT T R YRy D) ET g
A% FP 52 A0 = TAYFRAY BA Tl hh "AA3 ] 2/37 4R
A Qb ARA REom FF AV 4ES dRE Ae daHoR Bbss
S A § delrbA A SAAEATE gleiA dureEo] A ste] thT
7] ol@] wEe] ARbEe] gA4S Feha ® B Add, 1Ed f9ase) 4
A Ay Aolw A% AREL odvel it &4 BG4 AANA Ak sir,
#9198 e PARAA LA Aol Ug we A B B WAl FREA
FES WAFES APse ol MEAsis ARE Ak w77 BA Gl
T EAH A4 A RS B, ATdon: felw AU o At F A A
G8e BPS W ol 23le o) AN YFTY B3k Aol A A
Aol7h Mrb'= Fw ets] ol frh. )

45) 20043 119¥ 3% FWYH.,

46) MAY, AztulolE Al FAMT} A E &R MAets AR~ AYaT A6A Al
=A-8-2)83], 2005. 6, 156W.

47) 20059 69 8Y A,

48) A&, FYE7INERY EVAEATTIEE 993 T A, dRedT Al11d A4z, 2005. 12,
426,

49) 2006 1€ 20 QmjolyF,

ot
ot

_18_



ofm7p vtz of 7] .
Ak & A

1

<
o

-

R

B

s A%

S

shofrr

3

RS

2

[e]
2

=g

=

NFEAe G

a|

g

Selihete] oAl old

] 3] 7}

Rius

o

)

]_

o

A

1
ey
Tl

37t

o

71 44

=
PN
nn

1%

=)
=
A%

w3
=
=

=

AL

R

_(H

S

o

Ao

A, 3]

ATl <]

il

2

EH
SIEEC R R

ool wel e 7Aol7h 2=

(¢}

2
A)
9

=
5)

=

Fol AFIL W ol A,

. °]
HEAT R

fLE

8 W HARHARER FAH QU
Ho

Aol F<d

Q)
=

SIREE

] 1

T

S

17

-

[e)
1A

9

Rs

[e]

_?4

L

R

1 3]

7
Rs

[e]

3]

2

2]9]
REREREIY

)

she el el 4

o

Ran

<]

8

a4 T
:‘é
o

S

1421 o] elo] A% 9

g 4

3l

3

ol 7t

sl
= %
o]

4

of el

z

=

EZ 50 74
= =
= =
& A =g o
o~ =
S

o gtk o
SRR D

_g]

ool

Plo

HA 1

o

A=k

kel
el

ol

1

*

2] 9] 21 3] o]

o

EERE

I

-

S|
=

RS

I

Ao =715

_LH

1

JE

1 3]

-
RS

slo] gl Ao AlAL

y

T
pisi

291
4699

o

Ein

= Ao|t}. 50
4) 9]=r2]
8l

mK

Tor

e 3

=

sle] 4l

=

29 AR 9

ofe] AFTIR T4 H o]

7hS} W RE b 745 of o

H)

| qvk=e]

Hot

kel
el

.
oofof

P
T

=

[¢)

s, Eu

<]

H

=

°

of, 3

J‘T‘“
A

&4

a, &
Al

5 A

=
[e)
RN

=

ﬁo
B

X

=

o

B
il

o]

)

]
)

3] AsA

s}
of

ped

A=A 8

ool ek 5
3], 2004

[13
of

=

—H o]; sk

S

PR 2 AL

pui

] 23}

¥, 2000, 185-64.
HE, 48R

=

=

o}
_19_

SHA T

°©

o9AE A7

golov] ofe] ueh wE, T, A

U=

Joll A ofof ¥

A




vol JeliAst 24/ FRA A FEL A% FRYL Fuas] ARE A
S
4

o o
do
(o
ot
rr
o
ol

A A QAR RGE APTS Aodste] TP RN U3 9
FE 24l @9 ARAAT), FAANAT), AFANATNS AFIAG),

WMo @@ wh g kA, 20074
AV EGS 8o welairl, of WELS HA7)H I vere

2 o] Folshil ahul, A7 2L AWANEA Axkel ol >
04 oY Folshe Aol Wastth, wR HWY T 54 AAAGS hEsE o
FoPAurke AT olAwA Y ANH TS WAT F Y ALY Fo

2. 9908 24 7% 5o 344 Bd £durbe AR
1) 91989 Jo g EAAT

Aol AR Au e o AES 84T & e dAde] da, 1 o
< AR e dAl] =3Eo] vk, S, Ao Aot AEHdI = ke AE A
sto] dagh Aol dAVIH - FA o tiete] AR e oY AlES 23T 3
oo (A EE Rt A HE AldlE A7x) 2o kAs Aleetry] fste] dad A4S
o= A 71 - @A Tl Wsle] Ax T A AES 24T 5 Aok (AAE A8
zx)

AEAY3 = s fste] Zast Afoe AN 5 AL 434 3
of AE 55 F Ak .(AAF A5z A2

dH AEZAAM = F94 AT =TS EUEd G E &Y A L3 7 Aok
stobal =gk, A3 7|97F S50 Aes dMAsty &84 w=eEs wrgslor gt

2004. 5. 22, 21-22W.

52) AAIY, AztuolEAle] FAKH A -AE e MAEE AR AYaEE A6A AlL, g
=A-5288], 2005. 6, 1569,

53) ©]91%d, 7MY aEAlN 93] A 2 o) Aol el A7A A1E, SAEee s, 2006.
6, 78%H.

54) Z711AA93], st B E e 2 A spol=Ekel ok, AT A tistuy
stel gt 2004. 9

_20_



Juiz pelth, e AZAAE FAYPRGAIAAT ] AN AW} THS
ol skl FAE Al 7 of W B9 ANt w5 ol F Eol
of WAk AH P AT gl e A B
of NF AES aTey, LHT sl
2732 sl ARE nests
2 A8 Ae Aok A&
WAE @ A g %

;S
>,
T
ol
)
>,

i

o
-
¥,
rlr
ok
g
rlo
i o
i
N
e
oY, —-
o S
=

(O
_>i,
i
>
I
fu
rO
- Fu
o
-3
RV ]
i Jr g oH ng
3=
iu
&
[>
[>

i)
X 00 oo

1

> ol of 2 N Ho mz
o

N A

32 N
o
g
n
_ﬁ
W
1o
TG
o rir
=2

0
-
=
_>i,
ol
_ﬁ
il
o
oy

4T ¥
lo
=
=
o
e
o
(2
X
H
ofl
ol
o o o

- ﬂH)‘
N4 oHo2 30
2
.
B
H
b
o)
2
=
tt

o

x
il

A A2 HEl

171 ol At

12
>,

2 39

%0 =0 o to
N

I
2
X2,
rlr
BN
S
>
o)
o
o
=
ofo
=)
L
Ho
N
vy
-
2
ot
)
o
i)
rr
(ot
a

2) =AM dEE For

2
=
ofr
=

o, rﬂ

ol
>
1o

=2 Lo

. ©
ﬂl.ﬁ _10
de

) bl Ael wgel A SR oA B A
oA @A ABEAE AL Bl U@ Az T
}owe 9498z =dud. 9% dEe 'Syfow

o] A9 oW ARFE B o Fe WA xAle
oafof shehrm wkek HMAE & Aol 98} A |
g/ Au) Bee mAANE dadny

o
o
N

Mo 2
o ot
o

-

o,

y

H )
N

N

o

d

§
z oi T A

e T g
ol mo fob o q

Hou
Y
o

it g £2
=
° &

o
o

M1 o

o,

L)
0 o W

off
= 9
Jt o
) o,
[
rr
N
N> b 2
2o o N
o

°

% lo
2 o

(o

ol
Mo Xy

¥
SN
e
HE
o
T o
=
“O,
R
-
oX,
b
e

¥ @ Mo orfrooh rhopx xR
o
_O‘L

—

S el o8] W 4 i ARG dgoRt AARAACIHEAN)
HE 24 2 ansaTd, A
FARYAAA A5 G B Qe 2AA Tl 7
A% - AR 5 AFLT D AUEARG ol BA - Fu EE B
JANELTE & 5 ATh.CLAYAY A21E A1F) o) e
Folup AujzAte] U Sata ol Hxstelok e, ol
#8 awstolo} Bk (gAY A21% A4P)
T ohe AelAe 442 A wAgsds s WEel A% 4TS Ao o ArrAL

55) Aw, HAE7IAENY EVAEATESSe 98] A A dARegdT Al11d Al4E, 2005. 12,
4099

56) 20059 114 2
57) 20054 114 3

O oo
mO
BN
=Y
1o,
T r

_21_



LIk
s BETE
0|
%ﬂﬂ Wu%@rﬁ 7 U
o F ﬂ@ﬁ% Ak ol = T
;OL ‘mwﬂ ,L.Z..g ],A‘NVI‘O
™ * of A - o o
(- 0 T~
o ) maﬂ_,aa mHﬁ.LAT]Wr mﬂVE
mx@rﬁ@aﬂdﬁﬁ L#LQLMA TTE X T
quﬂﬁleQoL du_,oa.Lﬂ.J E.lﬂo oﬂ%ﬂoo
- 14.6% o i L Ll & )
@Trﬂhﬂ%%%% %ﬂ%@wa oo ﬁﬁvﬂf@_mw .
_,LOEA%ZM%%EO Gy = o™ @Eﬂﬂ@ﬂs o B ke
g - B = N @P%ﬁoc w%a. o lxuu1 wMoi_aﬁ@u
ﬂ%%@frsuﬁ% M%z%@ B i = E_JAEW -
o T %?tﬂ o P TR Aa.}%qﬂw S B N
i yrow o s n BN oK o o ol oy o = o 5
T o = B = o ™ cmﬂi71¢| ,mMuoi‘_ o v _ziﬂojlﬂ 110ﬂtu
ﬂmoofﬁ%maﬁmh Mﬂ@&ﬁg%ioy mﬂﬂs Mw%% auﬂﬂmrx o Mo
%@%%a:%J _xﬂﬁﬂﬂﬂ11§ Qﬂoga.blge M = 5 T
1%ﬁ_ © ﬁﬁJmauqo SN qoﬂmAld} HTLﬂ S ox_d
m.xeWoI@;dnEm_x HTmm JMWoﬂo;l%vH/m ﬁozﬂm»Mﬁo_ﬂ ZAoﬂwﬂrﬂm L_wuho,ﬁ
m_x@%; 1050VHﬂﬂ.o.a ﬂin??ﬂf @;.ﬂ ™ o
o AN ﬂ.L,]LmﬂJa = = X of 3/ X il o _ o =73 W
ur%mx,mea]eaﬁmmﬂm 5%%%%&@%% WE%%;%@ @M%M%%WWHW
%ﬁ%quuﬂ%ﬂ %%ﬂbf%amﬂ@ﬂ ﬂMW%ME% @ﬂ%wwﬂoﬂﬂwﬂﬂ
N ) X va o~ .]O o ! -
%ﬁmw%%@ﬂw mmwwﬁomqﬂmﬂw mﬂ%ﬁwﬁw% Eﬂwuqﬁuomr%?ﬂ%g
Dol — N = ﬂ2_o ]o7 Jl]ox ~ ul.
AWMWﬂ@wﬂ@ﬂgQ@;g@% D}fefug.mw.wmﬂo@mi;ifw
4%JL@%mcmoComoEwmeMw@mﬂﬂﬂ wwwﬁ%gmjﬂmwmﬂg%ezwwd
%%ﬂ&ﬂy@ﬂﬂﬁﬁiﬁ‘ &w%dﬂ @LﬂﬁaoL%SAA&@%‘EMAA#M
MU}.ﬂoqﬁaﬂoﬁo%}ﬂ?ﬂxWﬂ %éﬂr@@mﬂ,xﬂ1ﬂvm§5%@¢1
lﬂAﬂrzmﬂ% TNw N = % & AT e 2
o 1 = F o o7 N sLAEx 5 R L o o °
S - ﬂloﬂﬂaeaoaolo =) ﬂ_zl} Aﬁ_zuiyaf -
% = ux7ﬂ|ﬁtdﬂﬂllvo‘|ﬁo§o§dﬂ)%q,lﬂﬂLWAﬂ_ldﬂHEuZ.o qﬁ_7
Lo &%ﬂ%iﬁooei%m%ﬂz%ﬁwalé%ﬂﬂ E@mf 24E
oT}OJMOOaﬂ%?%mﬂoﬂmp.T%ﬂﬁqﬂdﬂmLﬂﬁWmhﬂygo}Wma
ﬁovamow_14%§ﬂtﬂ$§(€17r1xr Q@%%%ME%%é%wﬂrﬂmo_wuaoe
ﬂwouﬁﬁwfwlaw.}cho%%q%&gwazﬂmm_xEﬂm.%;wigﬂ.%m.tuo
gﬂﬁzoﬁrﬂﬂﬂmzu%imu@ﬂdqﬂm,.%ﬂéﬂnotﬂgﬁgzzoo%%ﬂ&a
A ° % T — o
é%ﬁm.mmﬂmmf_(mﬂﬂ%tt&rcoufmqurmoanoﬂﬂu%o»mﬂoxozﬂﬁmﬂu7oﬁw
w”unLiWaoZOEduiﬁoLwrﬂanéﬂ;{ﬂﬂﬂmmmMATﬂoﬂtaﬂuTﬂl7ﬁiﬂﬁmﬂ.1ﬁ
.ﬂh&rﬂm;.mmaoxlj_.A&m;:ﬁg%.auﬁ}#aa4ﬁ%om%Amﬁm@
NN exa R = B WD %urz%_l zmhl%}élﬂréz
ST u A;}ﬂyzmmﬂm TRV v _gﬁxﬂ71w
o:n d;LEooﬂLsu]oAE],_L#Jn.ﬂe‘_#ﬁWLV du%]aﬂug MMVHOMQUUWH_AI
le,oa r_o oL ” o lo ~
1 mmﬂ A P]Qi [y O EA&WAJI
o ® ulumﬁﬁwmmo}fré —_— _Lmoﬂo@%@,o ﬂamuviamr
gﬂﬂftmw%&Htfzw%géﬁgoﬁwaﬂowza
s = \I,I‘I,A\I
xm,m_ ﬂmwnwrwmoEmrﬂw@%i@tﬁ@oUrtmfmro
gmMozﬁT}Q%H;&ﬂ#ﬂwﬁﬂﬂaoﬁ
— —_ 5 _1r —_ i
XMEW@AEMOE%MLHATOX&L@XME
,moixo_dﬁ%gﬁﬁmﬂémo@ﬂm
ﬂrmﬂo@?ﬂu_ﬁgmo1mo
el %‘ N o X mo 50
Tﬂ:_zudnhﬂ
7ﬂu

- 22 -



PABAAG AIEOS FolAsl nE D FAT AN A4 e A
Aotk ATHE Adshe AY E: JRE ATNE AAWE ATe)
SANA ANEY A YA AP T 5 Q7] WEe] oF AT 5
web] Qo AAALAANT 2 AFI)% el MAHT FH
FolEna SueE, #94 AR os 449 9P Jodn wuEE 54 433
saTe] Bl FAYEAIAAE} 1 AAT S el H - AL H Aol g A

449 2% F5T 5 Qojok & Aolt,

<H-1> e AL ghe] =4S v)al
=AM A= Az o7 A
A= Q77 o o ®AH 71w
— Az A=
Ti ZAH | A A BA ot o A qx
A | A AR | | | dE | A
2} 7} < - - T4
AT g4 o9 ¥ 3] X X X X @ @ @ X
=71 H 9 3 O O O O O O O O
A9 Y E X O O O O O O O
Q2 7] 8 9] 9] 3] X x| O O O O O X
R A X x| O O O O O X
< A7 91 8]
3}8}7] & A 3] 9 X X O O O O X X
4) 9j=9] Yo A AALA
xetxo] I7IAHE &8993 (the National Consultive Ethics Committee)®= 8 A9
AA 9 Eo] 45t 239 it} AT ARQbE] #I FAIE HEo 7
Fol o5 At diEE e At TAMA HA LIl AHEH 12789 HYPo=
A gl 71483 (the Technical Section)oll A dstch, 129 oA 48L F2]2 Ao of

2

w7tmA e AAS 7x aAFdA AdEskal, 82 kATl FAskE AF FollA A

b, B 3o M AL RS 7‘“40}‘5 7l A E ARFES ZAMET. TEd
HETHRIUAE AZsHARE, P ofdolyt facks HEs A= ek =] <l
AA 93] (Human Genetics Commlssmn)# Ao AES sl S 3

AFE oldatr] 9siA AW IFH RUHE IFoE vt &
of #et YA AFol Y, FIIFFAAKIGYAE Y st AFAWIFE U

B 1w BAE HA BAE FAGE A 258 st $-8

N

do

i

-

A R o = A U o
g o

O oo
oox

58) Decree n° 97-555 of 29th May 1997, Art. 8-9.

_23_



A o F2 Foes 7AT 7 JAEF sk slo|th)

| u=e] A9 EAH Lo &9 Y3 (the President's Council on Bioethics):&
zAeE = og9low | HE(hearings)S FE S gom, AW A9YU3E 5 £
Th60) HAFoR= A A3 R ol AR, AARE Bastd A 2 359 sk
TP 5 YEE Ho Aok, HEAd = AEeAHA, 24, HEW, 4 2 KA
28 T AgS 7HA AL k. =Edole Ag Ad3ITF "HHEste 5 FolA Fag
Abalo 2 7FA ek (watchtower) O 24 Z18]a Z7FA 2o ARAozA 71%S g
BASEIL Tk, == o] = 7bE ]

2 ¢ 3] (the National Committee for Research
Ethics in Science and Technology):= AH ¥ %7] ¥ d &< 71 3H7[technology

assessment )ol &3} ¢} 6D

5) AAAA

$A, FAARE A8 A £ A9 g AFEA aTHE A A4
39 JAH ggolekn Yzsl, o AU AROR WHAIN Folste swe] Fuis
g A% 49 2D A%, Ao Al olst AU Waslolok & Rolth.®)

271U 93] Aol oJshd AU A wANA A o] WEY Uso
2 oald AAH ATS 2 Rahu Arka AHSuA 4TS kst AP BA
of B3 A4 AYUL FoIHES & Bask Jrka ook AT Q.69 ole] e
AAHG 2R WARA WAPAAG BAART}, BATEAY BN P AAAE
a7Ae skt Ao Basd, 4 e 2AYTE AUy 9% BA4 5HAR
99489 A Fol Basteh.oh

BAAY, HgH ATPAE AAEA dold £ Y; 12 s ATt A
WA e $9s 2 5 Qom, % =EEA %n edd AR dnteA o
Foz HGAAAANEE 2 AT 1% el AAHT FAH pelsh PAAZ FlEn
nSdeE, 94 - Ao 448 e doty wuEs 54 AEaed
WM FARE RGN ADE st T AATFES G A - A AYe] fFE AR =
AE H5E ook Bt TAYFRAAANNA LTFHE HA T bk PAE

(watchtower) 2] 7]%50]7] uwjo]t}, 65)

59) http://www.hgc.gov.uk/

60) Executive Order 13237 Section 4. b.

61) =7tsbr) e 993 (the National Committee for Research Ethics in Science and Technology):=
1999939l the Board of Technology& A #3}e] o] 7]GtollA o] JFE T 9t}

62) o5, I7IEaE Y]] ol A& WE AHACIEALS] AT Al43] Y AFAHAEY A7
2, 2007. 11, 234,

63) F7RIAAYS], Ay gt At s MAet @ A& so| =gl 2, ATV AEdistay
skt 2004, 9.

64) ©10%, F7HH A HD3] 9 2 Y AN, 84,

65) o] =1, 854.

_24_



SRR PE I STRECE RS B PR P T

1) =99 w74

Bet) &S 3 ARl Fad we wEAT: & 4 Ak 204716 Sojsha
Z7ke] AAMAAE, BAFA Fol Hetr)Le] WAl glolt BrbsaA HAL olo] wel
et o] wbe] WAAQ BAAGE REA G, B8 2 27} el sd gaA
Aesta gl Aekolut $AE s 2 v

Fol7b dAIRE, ditkgre] w7ks #er]EgEel] o
A iRl AaS Adsta v, EuEte] Fe |5 oike] FASA S7st
o] 20061l = el vlaf 15%9 S7F= Ak

AP L] o akA o] FUM eSS AR Aty g M NYPE Hx
o FH B ARG ARFEe AE|e FAR wsletd s A
7T AAA AAE D7) AT FAR o] &H7] gk A AR QTh.60) o]elgh
grof Al 294 aro] Al #sto] AX|o] =R o] & AR d|AEtn, AMEj7F o] A

A

_)

N
2 o\
=R P e

o,
2
o
[l
=
rir
A=)
o
re
—
Lo
o
o
ui
oty
il
=
2
i)
o)
flo
oX,
R
X
>
>
tot
X
ol
b

us)
)
2 oo

=]
(=)
rir
S
>
o
s
fu
=
o
ot
rir
o
>,
(o]
3
iul
rir
o
|
XN 9

rL o
o
= 4
oo
K
I
il
r
o
pat)

[
=

I
=]

5
FAl PAFEE

Ly
o
£y

oo e
=
o

>

2
a8
S
P
-0,
i)
=

L5 -y
= Ak, ol dl-g3ke] 2004 29 w=re] W]
gt (UCS Union of Concerned Scientist)ol]l <3+ 629 <] A

oz g AA HAHoA Hste] FHAS HUSEF (Restoring Scientific
Integrity in Policy-making) & A5 AWAE LxFom, ThA 2004 7€ 8L = 44
o] & HeAEo] FA| Aol HX 21 HA4& 98 AdhE 2Tkl dgete AAE

FUE AS 8T8 YYAE BESRTHD

2) ¢4l B

66) 2006 1€ 13 SoldK.
67) 2004 12€ 39 A 21

_25_



AFol| wEw 49 £ o] Aol A

[e)
TEOg

EREREREE
CENEEENE
EECD

w744

EN - IUAR )

1
JE

AHFZE Sl el

)

4 =]

|

thal g E ol Aok (G A

17] ol

3|

1 A1) Z7HAE R

=
=y

o]
PR

SRR

rol g

T

2E

i A7) = At

g

89} ST &

=

2499

o

el

1 B olse

3|

gl 3le] el of

FAlo &

|
S|

Ngr=7h, ofuw wA 3

3]

Bl

el

%

PN
T

WEH O 2 HE MBC PD
2 A6 oo wet 11

ol

<A
Mo

o)
oF
iy
of

\._mo

)

o

i
o

o

o

5] 4ol

=

o9
wolol Sl 4

AANAT 0 Z, w7 & A

B
=

o B4l
W ool AES U

=
=

el

oo

sle] AwE

=y
R

oy

SEREN

=

99

el9)

A o] QIieh.7) olsh o] H7HIY &)

-
R

E3) %75

2]

Ha v 2

_?4
2o e EAE s AT S

=
R

9] o

2]

kAt F7H el A

£ Apgel =

3l

woll 7k

7)ol
87k 7

=
<

A

S|
=

=

e

o

A}

S

g]
ol flegdM A e

- 1
QUSRI

ol
Hr

j
o
o

oF

o
mo

o
N
N

-

0

A

ApA| ol

(S

A\ A o] A7) 5 Qe}.7)

fite)

4

el

Iohs

3
il

3 oF

)

i

7172 7N

AL 74, dar g ApAA e loiM A

-
R

2] 9191 3]

[e]
I

p—

o

o
oy

_ZTU
™
o)

o}
7

e

—

~H

I
o
o
mﬂ

0

X

AR, oAl 71l aldshs A

4w

=
=

o Apel

oy

o

o
sk in

ool itk el A H7h4l

2 HelE

3

ofel th

o) ol Aol weky ol

A%
2%

4
o 9

)

~

3|

Holel g 9

3=

Foh, A9l 9

3
“

2ol

ok
s

1A}7} 5%

[
RS

=
=

=

=

A

0

¢+

2006. 12,

<,

3 A7A A2

13
<l

&7

mo

4

"

68) WaHT, AW el

119,
69) 20054 8

70) 2006\ 1

71) 2006\ 1

_26_



0>
sl

SR CEE RO
gt 2090 olfe] Ao

|

wEAS S she A9 4R . o=
e WEshs e d=atEe i%%iﬂ EHEX} Zo 1, AHERE gRstE 99e A
TR ARGAGA HEA FollA, TS WiEste f9E mEitAlel #ato] A3 4Y
of TR Aol tEGel A A=Ak vut, Tolgde] ol Abdel HEqte
o mEuha 2 AFgATAY] oA B0 AFm Utk (A8 < H AR e ol
FHE A4x) 2EAE EsE J9F AEAE gxss A9 £5 7z 29107 3
LA FH A2z), AF-Ador AYAARGRY mERge] a&Hl v}, 20066 &
A Fdelde] = 8otk HEMAC AT u Fo9de fFS YT S FA
AAtEA EGetA @ka, FHAGA L] oHS Falal o] F wrgate] Fsta glrkE HelA
gAY BAE s E IHEEEAAseA AxEE ot FRETL 2

w7 e ol sl e] A A aer s ojtst Fopell A ATAPel F
T3S - AT EE *J?ﬁﬁﬂa— #oh= A Tol A dleEol fFshs 79 oWl A,
FuA - A - E2 A - AR HEA - fEA - ARIEA] B S dEshs A
oA tEHe] fFah 791 ool A= FAH o A tEHo] Y Hoko HET}
= AFs=E sha ok (AHae skl R E Al7E A3F) o HAHL AR
A FHE A9E 2 %OM “/‘riﬂ EEt ?%‘-‘401] s kA i 952

2

L

2 Mo
o

>~
el

Mo 2 o o o

jg -
lo,

-

>,

il

do

o

O Ho Mo

=2 = w ?—*}b xﬂEolE} RS Tim %ogiw e o

o oalE eltel wg Fk 5, olaiRAl de Mwe] B 25e £2

2Z g He 9nje g8409 U:4017<1 2= glom, o]y

AR AA] AFE FRE 77 olde). weA AESEYYIE 9
b

} g/\]-zgzgoﬂ}q PG;'(]?G ;ﬂ:x% 0116]:_1,]. #E ARgA 2

>,
il
2
o X

P g gjo]p]._%)

74) SN, AR LAANBEAE AL 2L AP G SolSehel zebl, AT A sy
A4, 2004. 9.

_27_



W E e AgS wolop ZwloA =
= A9 959 2= OL_L}J:IEOH Ea

1) =299 w74

Adgeled st AAA-A D ditgiFel g wS, FH R GRAZH A FE
A o7t Thsek glE dsEEY] S vidste AR S99 st 98Y Ao
‘"4'.1999%1 74 19 AMAFErE ool A  AEg “Ieky FEA| o] o] g #He A

" (Declation on Science and the Use of Scientific Knowledge)ol 2l3tH “Q25yd A4
7} Sl Aol MY EIE JHEIL e el A FshA| Ao Akt o] & el Hth
ghketal A Ao 2AG WFH EEe] dado] Ar|Ha vk, AtEEA e YA
=2 WA A AstE afof s, 123 EES FIA Hol g AAE oF

I-H
i
Q‘L
rir
Ani
bata)
rlo
J

STlok ek, A et A LR S
28, 87, 49, A, milel #a AR5

S ASASE AT AR A8 ATE A A3
& EAS- jtm XHﬁE 234 4

SAH wEgEe &8, A3,
s

frll=me] 4 %‘v&ﬂ@r OWJEJJAJOMWE Aol FE G AGuel AR A
e =2e 718E Hxlstelol drhal WAt v, 53] of W #Hd Re ool
EEHES wHeor oh& X AstaL vt

Fevtel A9 Agre AugedTel B3 JuE £, AVl BnEdtess <
TFAREA wFsol FHAFFTEAY A12R)E FH4L QAAT, ARE H8}r)%e]
MAE 7 oole AR sk ARl diE AR oy gEstele Faald SHcl

AR
9lgdth. d& o] ESLI(Ethics, Legal and Social Implication)@} EHS(Environmental,
Health, and Safety) T2 AL&EH+E o ALE uju|3t 2 A o|t},
ey R o] 2005 AW FEWA], oA AHAWSGEor “AHFTEe /Kg\llx‘ﬂ% =R
ghtol 7] wiitel = Rlo A A e dela wNle oHE ¥
Folan JAIRE, A A QL Adgete] gk By glok. ZE7F %
erqzi Aot T84 FHRA WEFEA] 2 ]

75) 010, 7 A ds] A 2 o] el 819,
76) ol 9sH, Bt 4, 2001 248-249M,

_28_



Fef oF

S

20
A

719 &gt F-2k-gol
s}

3)
5)

Z1eAek AHE s

A 2t

13
of
S

7}

-

R

A 3
ofui7] 4l

2

-

=
5

99
°l

Al
=

olt}. webd F7HaE fel

B

op

£
Hy

)

el

K

1|

2005\ 119 24 71#3] Ao A "60d ol y A7) Mool

20043 59 Udlo] A A7} A

-
R

s}

=

=

A

[
fis

1L, ol

9

FogoE S

EEREE
AzA ol 7]

o

=

]

A

SE

1

R

5t

o]

=

J 7114 HE 8 AlA )AL 3] (WA) A 184F

go g AAZAS Add =ES AR

i
oy

il
o

al?
!

X

o

</

X
oy

E
o

o]

aig

of)

vl ow
7b BA edrh, 1996 2AVGA] A= 3770 o)

o}

—

=
R

60%7F Wi 237l AH <]

=
K3

[
o

[e]

F

aAJ k.

b= gale 7o

S

&

op

3= e

BhgiTh. 7

<]

7}

=]

At7E 28%0] &

—
=

)
=

17 R AE AR E A

89 LM el A

y

-
pisi

Slo
of
o

29

o

Ein

114 A&
o] §it}7}t 51%, A 3w wgrol A AEHA

20054
3) 9=r¢]
A TFHOZA Ful

Z]
S|

Ho

ot

ke]

o o] of

=

A == 7

9

&7 AR BHg AE Y

A7171 4

k.
\

A

_29_

3

ojujof tj
6_}/\

=1
BN

]
&

E

o

Ran

g

PN
=

+7]

kel
Sl

ok opy g} v AR
gl rotel] &k A, wrEEy|eAE39], 2001, 919,

iAo}
78) 2006. 3. 16, FUHAH.

HH
R

5]

77) W), “Suerel ARolnee) d7sh WAL -ol st olui

=

(¢

s



«“ O‘I

E(1997. 4. 4)’ o] w24

o= ke
EE

of #3k

Mo

=

=]. O
S

SEERE

Hgol BAZ AAS

§l_

e bE

A

Fgel

= =7

o A% FAe 909

)

X o
==

N
oy

14 E&

Xé;(

=1
=

7] 4o =AM, A3

43

Aush 7

ki3

2]
=
=

=
=

ARSI Al =]

—_—
fite)

—

NI

3

# 3ot

dl

CHUER

ki3

olfrEel

)
S

Mo

=i
=

AR

-
o

3] (Human Genetics Commission)

=

I

A %

o] Q17h4%

m) 5]

!

el

+
el
JJo

"
T

—

0

o)
N

214 olqrsol #

okl &

A=)
EI

wAs A

1
JE

o FARE &9 98

W

1|

213

Avkehel F71910H T 82

W

-

4171

3, AZ7F, dH A

No

o

A9

4) 4

_*OTL

o
B

el

B

=0

=]

(1) o

7% AR &7t Wl WA AIh)X

[
o

7}
et B8 A2 Ao

b Qo sfatae] dHo) o

ShA
= L

Folc.

S

ol AgtE7=

Eay

ki3

2ol o
A NF A AP 2w oFs)e}

WA FAge] AsEa A7 Aol

o] AT} 3

g 7ML
o}

[
<1

k4

]

[e]

of i

AP %

bR, Folu AdE oy

S

ki3

17h e ofof

= vt of

&

3t

=k

ol

s

[e]

o 53}

el

o)
%

E AEdts ATA

b ¢l 8 A

2\
—
file)

s

=

o]
oH

=A%

T2}

o

o

ol
R
o
o
)

oF

of

1
w

tol =

lo] 7} 7o 3

S

of AT AAl din|

i
T

o]
BR
ol
ol a}
B

el
o

& Flolt}. m%

3fj oF

i

£}

el

B

=
N

1w

—_—

0

B
™

ol

—_—
o

_30_



At sag Aol g Ak Al Ak AgAel EgEelol shu Aul e e
ool Het. ™)

(2) A7NA4A T2 & vid

A3 = AR A olgrrt B AT FelEAd de 3]
[} 3L
[¢}

of omj Tuje] S AA G FUIHOR HIME A5t g o]
th.80) dad wet @2 FEYR o]Folx= FHII} ofd AVIHoR BRI, ¥HI T
}al 3 53] dukA S o

& AHste] oo
2

Aol el e R &2l ol Ha ARl disid &elelds] TR ghe)sele )3
= A 4 vk grelslele 1980 Fuk ofF f5] BE yetel A Fetr)el] ik
AAAA o] o] X7 A Bl dukalwlo] Fojstir olfd EE st vhA
ARBIARL BEEd w=AoR SREHES s dijhd AlWIFredRdeltt. g-2uvete] 4
1998 frdAz=2t s FAR, 19999 A¥EAVEs FAR, 20008 AAHAHAS 5
Az Felsozt AR vk gk AW AAR ARastad FA0 ERS FEHoE P
ofstaL, oleld B w=Ae) HAS AR g AHsteta ARAAAA ] T
&

= AAES olTojull @ Bat gow, Uzt olud FE b AR
shslo & Aolt}.

79) 0|1, fulza AFaeIs ADRARLS] DA} FRIAS AT AL, | EPAT, Peeis
W Beh)EW T, 2006, 8, 331,

80) F/HINAL], A E LA HHUE AN B PR SolSeel bR, ATV ATy
A4, 2004. 9.

81) 01919, Frillzsm AP fefsth An

)
>



