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DNA methylation test for detection or prognosis of cancer as a genetic testing

DNA g3k § 4110} Qofu= 744 hiEAi) 440l

H5Kepigenetic change)=A], & Z&]of|A] DNAS] SA4
553 & TS Lf5t REXILAIZA DNA HIEst ZAL

557 ZETA|EE HRIeiS (IAORSH 7 [SHa QA KA HShE S7sks A2 oef 27] Ad, oF, ofz vk
560 201EE MA BRAR F7 ASE QI =2 FAAFRA 7189 oF HARE Hdt 4=
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ok o g} mut ohUg}l A A o)A 7F ApEFeIel 1. 2t DNA HIEiSte| 2HA|
% shHEA, 2710 offo] uje} x)go] AR U= dovle A HARASAQ] Holdl= 3 SRt
Ao7} wol AT 58 B3 o] xy|zIvte] ZaskA  EEA dedl, GNA9 d¥Eo] FAR BHAY, 47
AR AL ek, ko g AJAA A wol o]gE= ¢ AEo] 1-2 o vile FMAL] AU A7IAEY st
Arke El ff Tl 5ok A Hmarker) AR, 714} Qo] AR o] WSKchromatin modification)$] 3432 H7}
WA, 22 HALGS B8l o A ol RS elst 4= it 1Rl 4= o] LRbH o2 AAAS) AR = B
o] Zojla= 2 oF Ak ot g A oz i ZEI7F B Hole 403 (genetic) WAL 4 o,
%3 Ql= DNA " E3Kmethylation) Z42) Yeje} 7|49 HRALA £ Eojfo] gukg olof| OJ AN EZoA Za o
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DNA H&2h= cytosine pyrimidine 2| 5HA] T R o ® SASH 4 P RIS S|

HR7)(CH3)7} s-+ade® 7 = T/dolth DNA #E Ejof 27HAQ1 E¢olE st & XA =t Fagt

She A iAo Ao M5 genomic imprinting, X— &Sk 5| ok,

chromosome inactivation & TFJeh g dolA Fast

a2 sfal ik,

o A oK)= A Mzt thE F 52 DNA Hesh
Aol Uety=tl, A ko] A Aw E st
(hypomethylation) @47 5747 & 2HES(pro-
moter)®l YAIgt CpG island®] W E3Khypermethyla—
tion) E/de] Aot} AH[Ea} e = Ak At
Aol A% (intergenic region)ollA WeRM, ol= AMAIE
=38 vhaol A2 ol AAA 9 A2

(recombination), Z1](translocation), ZtHdeletion), AHi<E

2. DNA HElst ZAKHY

£219] DNA H[23lE dopld= WHlE ofiraUER
(sodium bisulfite}& ©]-&k= WH1} 5—methylcytosine?]]
gt 228 (monoclonal antibody) 5 IS o|&
Sh= o] itk AA7IA] AE4]2] DNA Hge HAk=
- oM AUERY S A A AR (polymerase
chain reaction; PCR)& ©]-&3h= WHo] =2 o|&-5al
ek, oFAAUEES DNAY| Ae]std wgsts]of
WA 2 cytosine(C)o] uracil(U)2 HHH= 33H B4
o]-g3t WHot), ol AUERS DNAO A3t &
H &3} £0]2Q] PCR(methylation—specific PCR, MSP)-&
TYSHAY i Fatoll et 7 A e F3l HIEs)

0B 3lo]

T= T u

(rearrangement) 5= Y07= A 0= F55|11 9], 3],
ol2fgt oF Ao A¢] DNA 93} ¥dk= {414 (genetic)
olg}7| Hthi= 24 (epigenetic)?] A2 ofAR| L Jct
ol2fgt /ARl HIh= Al £ o] ol {7 wiize]
CpG island®] A HSK= Z1 =Hof| R[5 fAte] Hes
&M o8 AAsHA ek, AAR o AAFARH tumor

nck
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ek, UukA o7 oF 2AofA] BojHor
DNA HE37} dojubs Aog wo] dejxl pl6INK4A,
RASSFIA, DAPK11, GST1, CDHI, RAR-3 APC, BRCAL,
PI4ARF 52| 473404 DNA wWEs} Hels =4sk=
At i MSP WS o]8sto] A= o] gict [4
MSPu wEiat G714 E 24 W Qo] & of B 5919
HEs} of .5 =43}17] $J8t multiplexed primer exten—

sion assay 52 WHE AT o]t HHES dvkH

suppressor), AZEF7|2A(cell cycle) +%4A, DNA =2
(repair) & F-42} A2 342Hadhesion) B 144} 50]
o 2204 DNA HEa}e] oJsf) o] oJAlg e gk o5
AP E A b A 2 avE el A 0E dEA

Table 1. Next generation sequencing methods for detection of DNA methylation.

Name Company Characteristics

- not yet been widely used for genome wide DNA

454 sequencing Roche Applied Science methylation analysis

lllumina Genome analyzer - the most widely used method for DNA methylation

lllumina

(Solexa sequencing) analysis

SOLID - not widely used for genome wide DNA methylation
(Supported Oligonucleotide Ligation and Applied Biosystems analvsis

Detection sequencing) y

HIliScope Single Molecular Sequencer Helicos BioSciences - directly uses the single DNA molecule as the template

- not been widely used for DNA methylation analysis




(whole genome) 420114 B2} 248 4= Qw2 AT

47|14 Y (next generation sequencing, NGS)&41S o83t

RS0l JIEEAL Qi o] fIste] 27HA] i NGS
S5 Table 13t 2t} [5], o5 WO 5842 DNAS
574 FH B ARl 8AZ] $ shke] DNA 24
= 325 DNA templatese]] thal] g Hol =dof| A =414
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v ot opyal, AR A7t =2 A= (single base
resolution)2 % -F7AA4¢] DNA HEst JRE A& 4=

S sk

3. xIHoflA2] DNA HEist 24
Aol 3= DNAE of-&sto] Adtshe 212 of SAf=
FE el 225 Qs dAkshke 2ol Bis) wdsA
(non—invasive) > 2 HAE AT 4= 7] Wiz 2 5
AHel A DNA =3t HARS sh= iiiso] 7L Sich4l.
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4= (apoptosis) 2H-E] 25t Wizl DNA wE3e -2
o SolAQl Zleto]| o]-§-2 & Qlrtar AziE|ofA rHe]
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Table 2. Commercialized DNA methylation detection kits.
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4. DNA mEs} eF FTXIEAL izt

H AAIA 02 DNA HEst AARS o] 85t o ek o2
obA] ATHAR ofE] 7HA] ¢Fo] 22 Fi= AellA DNA

]Elg}g} ol |3y Al—qpl-_,] AA) S vk ]% _‘[Lg}:/_ kA
5ol gt B7prt Els] o]Rojx i Y= AoE Btk
SA712] 2 714 DNA w23t SAw-2 <F ztte] 9lo]
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2|25 93t HALRA 7= 1 QItHTable 2.

SollA] AF7kA] Al el fa/de] Ao
HYFT7}F AA Q= DNA HESH A= MGMT F-3A}F
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ol gt 27} b2l

Name Developed company

Characteristics

Epi proColon Early Detection Assay

(Septin9 Blood Test) Epgenomics AG

Epi proLung Early BL Reflex Assay Epgenomics AG
PredictMDXTM for Brain MDxHealth SA
ProstaVysion TM Bostwin Laborotories®

DNA methylation test of Septin9 gene
- detection of colorectal cancer

DNA methylation test of SHOX2 gene
- detection of lung cancer

DNA methylation test of MGMT gene
- for decision of alkylating drug therapy

DNA methylation test of HOXD3 gene, translocation of
ERG, loss of PTEN gene
- for treatment of prostate cancer patient
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Table 3. Genetic testing using DNA methylation.

Wiedemann syndrome

Result of nHTA ] L s
Test name Purpose (insurance code)* Genetic testing institutes
SEAME, A
I\ll\IAGSMPTCg;ne Diagnosis and prognosis of cancer ~ CZ815 MEUSuHE A,
IMS-PCR] ol chalm e, URIn|=
HdMSHE,
o . MSCHetuH A,
Prader-Willi syndrome [MS-PCR] ';,"O'gcu'av\;.ﬁ’.e“et('f iz e Cz832 JUETIRIENTEDY
rader-Willi syndrome MEztAme)
S il
Tumor gene DNA methylation test in plasma Detection of cancer - XlofALC], AX|o=
RUNX3 promoter methylation test Early diagnosis and prognosis of Under requisition
[MS-PCR] bladder cancer (2011.4.13)
hMLH1 gene hypermethylation test using methylation-  Treatment and prognosis of Under review
specific plymerase chain reactio colorectal cancer patient (2011.4.13)
Methylation study of the KCNQ1QT1(DMR2) o . . -
and H19(DMR1) gene for diagnosis of Beckwith- Rap'd el e ST I o
Wiedemann syndrome (eartly technology**)

§ Genetic testing institutes reported to KCDC and Korean Institute of Genetic Testing Evaluation

1t DNA HEse] Aubdel digt 2l2o] A2 aas

uelsh F5 AL vP} Wt Te] ) eoh At

A = HollM o AAF 52 FA o2 o2{3t DNA s} oo SARE

* The Committee for New Health Technology at National Evidence-based Healthcare Collaborating Agency (http://nhta.or.kr/nHTA)
** Early technology : not an existing health technology and evidence is not enough to evaluate safety and effectiveness of the applied technology
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A survey of KCDC staffs for perceptions
of climate change
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S Q= A= 197(27.5%) ©1 %It Fe 2 25 oA 7o R FRE=

7| SR Qleh gl it A4S H7FA YA A SHA] dER96.6%)0] S7FE Aol SEbEkyl e

BRI 7Rl diste] ARS Ax 7F A A%, 7|1 Rs T ARE SYsb] Yot v Zas g

A, s/t e, AEA S T o8 AedS 4 AUEE26.7%), 715 HekE HigE
F 5 A/ A 507(24.3%), 17 48%8(23.3%), e o AFH(20.9%), BETH] A1E(18.4%)2 A4S,

4678(22.3%) SoIA FFol Akl SHTIILH F4, 7|5 Hstel Bl S ekl e 19780 Histod
=0, AH, Y/t AdiE e A IeHTable 1), F7IRARE AARE A} HARXEU AR E ol A
71 5 27zl tisliAl= 89.8%%1 62T 0] A W A2t &5t Q= 7|1 9-HIskE-g o allof tiste] 137(68.4%)°]

FVgsiol o] 217t 48, 4970 FP fFfo] Ak AT 0 QAN o0 J| TSN 5
SHYL 2SAXFN At 7| Hol 72} 38 ko tiste] 15(78,9%)0] AAY LA Eo| =
27701 9cH Table 2) 8] 3kt Qleka S eakrkFigure 2)
Table 1. The largest risk sector from climate change in Korea.
Sectors No % ‘
Health 48 23.3
Disaster 50 24.3
Agriculture 20 9.7 ‘
Forest 12 5.8 \'/ f f f f f f {
Ocean 11 53 -80% -60% -40% -20% 0%  20%  40%  60%  80%
Water Management 19 9.2 B verywell mm well a few shortage shortage
Ecology 46 223
Total 206 100.0 Figure 1. Perceptions of climate change and health
% Muliple choice(3) adaptation action plan by career

Table 2. The largest risk from Climate Change in Health sector.
Health effects of climate change No % 0On going Climate Change and Health Adaptat
Heatwaves 42 20.7
Extreme weather events 48 236 Satisfaction of conduct
Vector-borne disease 38 18.7 -85% -60% 40% -20% 0% 20% 40%
Water/food-borne disease 19 9.3 mm very satisfaction = satisfaction
Pollen/allergen/air pollution 27 13.3 a few dissatisfaction dissatisfaction
Chronic disease 8 39
Psychologic disease 7 35 Figure 2. Perception of on going climate change and
Ultraviolet 14 6.9 Health Adaptation Action plan & Satisfaction of
Total 203 100.0 conduct.
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29| TAIA Rfe21t 9 A= “Talk to Me!
Breastfeeding — a 3D Experience'2 X< 5%}t
A, Hoof 7hg "paQl 4= Ay Aol H(com—
municationy& =5k ek, YRFA O & R Al
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! Current status of selected infectious diseases
1. Influenza, Republic of Korea, weeks ending July 30, 2011 (31th Week)
* 201115 A315= QIZFAAFIARIAL B2 LJefjghAt 1,000 1.9 0 & A= 2 ) 57kebe] o v -8 vhet7|52(2,.9/1,000%) B W 42524
* 2010-2011%7] 0] % 1,9775(A/H3N2¥ 308, A/HINIH 1,6515, BY 185)2] ol&FalAuto]ei 7} ghold
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Figure 1. The weekly proportion of influenza-like illness
visits per 1,000 patients,
2006-2007 season - 2010-2011 season

2. Malaria, Republic of Korea, weeks ending July 23,

* 201195 430 Hefe]ob ehab= 41o] Hats| Qs w1 WA A=

] (933%) =t 64.0% 1450

o AJ R =7} 980'8(83.3%), o1&} 567 (16.7%)01%13L, A== 207k 1778(52.79%) 0.2 7H Woks
o AEH 2= W17HQ] 1987 (58.9%), X212} 90 (26.8%), T2l 4878 (14.3%)°1 90
o 2O 2= A7| % 9}52A] 35H(10,4%), A7) %= AHTE 218(6.3%), Q1 7Bt 2098(6.0%)2] 4202 A5
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Figure 1. The weekly reported Malaria cases through
National Notifiable Disease Surveillance System

3. Hand, Foot and Mouth Disease(HFMD) Republic
of Korea, weeks ending July 23, 2011(30th Week)
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Table 1. Provisional cases of reported notifiable diseases-Republic of Korea, week ending
July 23, 2011 (30th Week)* ,
unit: reported case *
Dicsase: G @i fvgfk"?; Total cases reported for previous years LTES:E‘:tCﬁ:Zi
week 2011 ,uerage’ 2010 2009 2008 2007 2006  :Country (reported case)
Cholera - 2 - 8 - 5 7 5
Typhoid fever 2 92 4 133 168 188 223 200
Paratyphoid fever 1 39 1 55 36 44 45 50
Shigellosis 7 107 5 228 180 209 131 389 India(3), Indonesia(2)
EHEC 2 37 2 56 62 58 41 37
Viral hepatitis Al 116 4,291 - - - - - -
Pertussis 1 27 - 27 66 9 14 17
Tetanus - 10 - 14 17 16 8 10
Measles 6 41 2 114 17 2 194 28
Mumps 87 3,763 101 6,094 6,399 4,542 4,557 2,089
Rubella - 38 1 43 36 30 35 18
Viral hepatitis BT 36 969 - - - - - -
Japanese encephalitis 1 2 - 26 6 6 7 - Thailand(1)
Varicella 476 23,758 323 24,400 25,197 22,849 20,284 11,027
Malaria 41 336 97 1,772 1345 1052 2227 2,051 /?;r:ign%'(ﬁr)ra Leone(1),
Scarlet fever 11 313 2 106 127 151 146 108
Meningococcal meningitis - 5 - 12 3 1 4 11
Legionellosis - 19 1 30 24 21 19 20
Vibrio vulnificus sepsis 1 4 2 73 24 49 59 88
Murine typhus - 9 - 54 29 87 61 73
Scrub typhus 4 152 3 5,671 4,995 6,057 6,022 6,480
Leptospirosis - 4 1 66 62 100 208 119
Brucellosis - 19 2 31 24 58 101 215
Rabies - 1 - - - - - -
HFRS 2 98 3 473 334 375 450 422
Syphilis" 20 554 - - - - - -
CJD/vCJDT 1 15 - - - - - -
Dengue fever 4 27 2 125 59 51 97 35 gﬁf;i’i‘:]gs)&ha"a“d“ )
Botulism - 1 - - 1 - -
Q fever 1 6 - 13 14 19 12 6
Lyme Borreliosis - 2 - - - - - -
West Nile fever" - - - - - - - -
Tuberculosis 878 24,161 789 36,305 35,845 34,157 34,710 35,361
HIV/AIDS 26 434 13 773 768 797 740 749

-: No reported cases. Cum: Cumulative counts of the year from 1st week to current week.

EHEC: Enterohemorrhagic Escherichia coli. HFRS: Hemorrhagic fever with renal syndrome.

CJD/VCID: Creutzfeldt-Jacob Disease/variant Creutzfeldt-Jacob Disease.

* Incidence data for reporting year 2011 is provisional, whereas data for 2006, 2007, 2008, 2009 and 2010 are finalized.

 Reported cases contain all case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.

+ Excluding Hansen's disease, diseases reported through the Sentinel Surveillance System(Data for Sentinel Surveillance System are available in Table I11), and
diseases no case reported(Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Y ellow fever, Smallpox, Severe Acute Respiratory Syndrome, Avian
influenza infection and humans, Novel Influenza, Tularemia, Tick-borne Encephalitis, Viral hemorrhagic fever, Melioidosis, Chikungunya fever, and Newly
emerging infectious disease syndrome).

§ Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a
total of 5 preceding years.

I HIV/AIDS isinfected cases but not diseased cases.

1 Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CID/VCJID, West Nile fever was altered from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010.

** Viral hepatitis B comprises acute Viral hepatitis B, HBSAg positive maternity, Perinatal hepatitis B virus infection.
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Table 3. Provisional cases of reported sentinel surveillance disease, Republic of Korea, weeks ending
July 23, 2011(30th Week)

unit: caset/ sentinel

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum, 50 ug;'r Current Cum, SC ug;_r Current Cum, 5C u;r;,r Current Cum, 50 u;'r Current Cum, 50 ug;'r
week 2011 YOar ek 2011 YOar T wesk 2011 Y ek 2011 YOar ek 2011 year
average average average average average

Total 39 261 258 19 78 104 2.7 132 173 16 12.1 135 15 7 6.9

unit: case per 1,000 outpatients

Hand, Foot and Mouth Disease(HFMD)
Current week Cum, 2011 Cum, 2010
19.0 121 48

-: No reported cases.  Cum: Cumulative counts of the year from 1st week to current week.

* Above datafor reporting years 2010 and 2011 are provisional.

 Reported cases contain al case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.
s Calculated by averaging the cumulative counts from 1st week to current week, for atotal of 5 preceding years.

F=237 olalst7|
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