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Utilization of Clinical Type 2 Diabetes and Obesity Samples for the Integrated Genomic-epigenomic Study

Abstract
BACKGROUND: Diabetes, an obesity-related disease, is a growing public health concern | =R LT FTMME SR}
as the number of overweight or obese persons significantly increases globally. The apparent 59, 2z’

strong correlation between type 2 diabetes and obesity has led to multiple confounding

effects on the phenotypic variance.

CURRENT STATUS: Current genomic studies have focused on individual genetic

variation to a single trait or target phenotype. However, the results have been limited in

terms of functional genetic and epigenetic implications of non-coding variants.
PROSPECTIVE FUTURE: Collection of blood samples, target pancreatic islet, and pure

single cells from diabetic or obese patients can be applied to multi-omics approaches. This

study is also expected to broaden the understanding of the overall genetic-epigenetic

architecture in metabolic and endocrine regulation.
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Figure 1. Prevalence of obesity on T2D in Korea
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Figure 2. Phenome—wide association study of FTO gene on T2D and obesity interaction
Abbreviation: FTO= Fat mass and obesity associated, Source: PheWAS catalog
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Figure 3. T2D risk underlying obesogenic environment
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Figure 4. Genome—wide distribution of methylation on known T2D loci
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Figure 5. Genetic—epigenetic basis of T2D and obesity

Table 1. Sampling for T2D

Cell type T2D Pre-Diabetes Normal Total
Islet 10 6 19
Beta cell 4 1 8
Non-beta cell 1 0 4
Total 15 7 31

Table 2. Sampling for obesity

Cell type Obesity
Pre-Adipocyte 12
Adipocyte 12
Total 24
571 El=d| BiRE Az 3} Aol whet ol2idt Bty

SRR
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AA=7E DA Hek(Figure 6). ololl, FAAT-&
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Figure 6. Insulin resistance and adipogenesis
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Results of Proficiency Tests for HBsAg and Anti-HCV in Blood Centers in Korea

Abstract

Background: Donor screening test is one of the most important processes of blood safety

management. KCDC has been doing an annual proficiency test program which includes the

distribution of specially manufactured panels for HBsAg and anti-HCV to blood centers. This KCDC

report presents the results of the proficiency testing implemented during the period 2012-2014 for

donor screening tests of HBsAg and anti-HCV in all of the licensed blood centers in Korea.

Methods: The materials for the proficiency tests were manufactured with well-proven reactive sera

and healthy donors' sera which were acquired from the Human Serum Bank of Choong-Ang

University. The panels were designed to evaluate the ability of each blood center to detect very low

concentrations of HBsAg and Anti-HCV. The panels consisted of four reactive panels of various

concentrations for each HBsAg and Anti-HCV, and two non-reactive panels.

Results: Most blood centers reported correct answers or accurate figures even though very low

concentration panels were used. The average percentages of correct answers for HBsAg proficiency
tests were 98.7% (2012), 98.5% (2013) and 99.1% (2014). On the other hand, the average percentages

for Anti-HCV were 97.7% (2012), 99.5% (2013), and 99.1% (2014).

Conclusion: The blood centers that were not able to report correct answers or accurate figures should

be required to improve their testing ability by analyzing the causes of inaccuracy and subsequently,

applying corrective actions. The proficiency program (testing) that minimizes false-positive or false-

negative results should be continued regularly in order to ensure blood safety for all beneficiaries.
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= RAE ffsl Eobdareittol
FIErste] A shb7lol s=AlRS Aldstal qlow, 7igt
7|8 Table 13+ ZH3, 4, 5],
HBsAg Aol A2 Hli= ARCHITECT(Abbott
Laboratories), cobas series(Roche Diagnostics), ADVIA
Centaur(Siemens Healthcare Diagnostics), PRISM(Abbott
Laboratories), AxSYM(Abbott Laboratories), UniCel DxI
600 Access(Beckman Coulter, Inc.) =©°]=, SD(Standard
Diagnostics) At AEHAAZIES AHESh= 71He QISich
2o A AEstE AR FHIE ARESkaL glom,
s}l YHAH(CLIA) Y A7|3}etgdHd (ECLIA)Y
RS
11
Anti-HCV Al A&

_1

>~

0] 20129 96.1%, 2013¢ 97.3%, 2014 98.6%

]

ZHlE= ARCHITECT(Abbott
Laboratories), cobas series(Roche Diagnostics), ADVIA
Centaur(Siemens Healthcare Diagnostics), AxSYM
(Abbott Laboratories), UniCel DxI 600 Access (Beckman

HNi8d N15=

Coulter, Inc,) 2] A-EAIFS AHESH AAKIAHE]L Quadriga
BeFree(Siemens), Elite(BioRad)& ©]&

ey, o3 SDA) ASTAIE Solu], HAS
slelegHe

WietsteE

ok mpo|A2EY0)E

H(Chemiluminescent Immunoassay, CLIA)Z}

oI (Electroche miluminescence immunoassay,
ECLIA)9] ARg-H-&0] 201249 89.2%, 20139 90.5%,
20141 98.6%011cF.

SAEAA AL HBsAg (12 B)S Az

Slotel, Forrhet BHAALHOZNE Aol 2 WA
ol 94 AR &4 AAE EePwel ARCHITECT

(Abbott Laboratories, Abbott Park, IL, USA)AH|E H|ESH
3%9] slsks)sHAH(CLIA)C. 2 HBsAg AAF ¥ anti—HBs
AALE AT B2 A AAES &4 A=
S|A51e] ARCHITECT S/CO%F 712 & 5, 50, 300, 500

H OekRt 9ol o W 4 Al=s

CO) Bale 93] FAhSa, FFAFBAEY,

ABSAg Ao ARCHITECT #ulE AM&3e 33 whiE
HARE AlRste] sde 2
(Table 2).

O

FA e 4F2 Azstol, $Ee] AARHES/C0) Bl Sl
FehSFLHY, BT a LAY

Architect YIS AHE3F] 33] W AAF 3 AREGICHTable 3),

£

ofy

Table 1. The number of blood centers participated in the proficiency tests

No. of blood centers

Kind of tests 2012(yr.) 2013(yr.) 2014(yr.)
HBsAg 77 75 73
Anti—HCV 74 74 73
HCV RIBA 5 5 6
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Table 2. The results of collaborative study on six panels used for HBsAg proficiency test in 2013 (expressed as S/CO ratio)

Institute A Institute B Institute C
Panel Ccv
R1 R2 R3 Mean R1 R2 R3 Mean R1 R2 R3 Mean
N1 0.22 0.17 0.19 0.19 0.27 0.25 0.30 0.27 0.18 0.19 0.20 0.19 21.6
N2 0.21 0.24 0.23 0.23 0.27 0.27 0.25 0.26 0.18 0.16 0.21 0.18 17.8

P1 570.58  597.90  583.53  584.00 | 568.80  555.98  569.20  564.66 | 642.32  628.45  633.79  634.85 6.1
p2 267.63 26826  265.67  267.19 | 24717  250.76  260.69  252.87 | 315.23  328.64  319.82  321.23 12.9
P3 69.19 67.51 67.10 67.93 68.83 63.72 63.55 65.37 73.90 72.58 74.26 73.58 6.1
P4 3.12 3.25 3.19 3.19 3.1 2.98 3.12 3.07 3.49 3.56 3.38 3.48 6.5

Abbreviation: N= negative, P= positive, S/CO= signal to cut—off ratio, R= replicate, C\V= inter—institutional coefficient of variation

Table 3. The results of collaborative study on six panels used for anti—HCV proficiency test in 2013 (expressed as S/CO ratio)

Institute A Institute B Institute C
Panel Ccv
R1 R2 R3 Mean R1 R2 R3 Mean R1 R2 R3 Mean
N1 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.05 0.03 0.03 0.04 32.1
N2 0.09 0.09 0.08 0.09 0.11 0.09 0.09 0.10 0.06 0.06 0.05 0.06 26.8
P1 12.13 13.07 12.47 12.56 12.25 12.41 12.19 12.28 12.33 12.60 12.40 12.44 1.1
P2 6.10 6.40 6.08 6.19 6.60 6.17 6.35 6.37 6.26 6.52 6.27 6.35 1.6
P3 2.62 2.69 2.63 2.65 2.58 2.50 2.48 2.52 2.37 2.57 2.50 2.48 3.4
P4 1.95 2.12 2.24 2.10 2.43 2.32 217 2.31 2.07 2.11 2.18 2.12 5.1

Abbreviation: N= negative, P= positive, S/CO= signal to cut—off ratio, R= replicate, CV= inter—institutional coefficient of variation
HCV RIBA AARE 913t sifd2 Sdishe @yaxlesjo=re 20149 99.6%°]3ch(Figure, 1),
HCV 4 @4 wofdol Sdtistusd doedolA RIBA Anti—HCV AR =AY A} B J9E 20124
\Y

Blot 3.0, MP Biomedical)& 977%, 2013¢ 99.5%, 2014d 99.1%°1ct. &4 #de] H+t
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ox,
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A

AGEL 20129 97.9%, 20139 100%, 20149 98.6% o],
Az7F e sAEAE gfde) tisia= PP ok mjde] Hu AYEL 20124 97.6%, 2013 99.3%,
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Figure 1. The percentage of correct answers for HBsAg proficiency tests for 3 years.
Abbreviation: N1, N2= negative, P= positive, P1 S/CO= 500, P2 S/CO= 300, P3 S/CO= 50, P4 S/CO=5
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Figure 2. The percentage of correct answers for Anti—HCV proficiency tests for 3 years.
Abbreviation: N1, N2= negative, P= positive, P1 S/CO= 12, P2 S/CO= 6, P3 S/CO= 3, P4 S/CO= 1.5
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Figure 3. The package of panels under the provision of the ‘Guidance on Regulations for the Transport of Infectious Substances (KCDC)'.
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S2|LI2t 40M| Of2 F2loiM 2| RHm|AEmIEet FHE(2009-2013)

Prevalence of Chronic Obstructive Pulmonary Disease among Adults over 40 years old in Korea, 2009-2013

Abstract

In 2013, an estimated 13.5% of the Korean adult population aged 40 and above had chronic

obstructive pulmonary disease. The prevalence of chronic obstructive pulmonary disease

(COPD) was three times higher in men (20.6%) than in women (6.8%). The study

determined that there is a strong correlation between COPD and smoking. Consequently,

there is a higher rate of incidence of COPD in the current smoking population compared to

the non-smoking population. In the years 2009-2013, the percentage of Korean adults aged
40 and above diagnosed with COPD increased by 12.8%. During this period, only 2.9% of

these adults were aware that they have the disease.

T H 4 A5 2 EHChronic Obstructive Pulmonary
Disease, COPD)olgt g<¢loluf 7% 2H=4 ol <)
7150l HASAR] RHIHSERSo] HHEEHEA HlAE 220

=1

uhjEo] 7E=0] HFo 2 Qlste] 7m=7t FoRrl= AgteluHll.

212 209 5ok Sefutetol el wAsa s AEHCOPD
RESV 100 APgEle] ERET 9lon], 20139 Al

i

£9] £ "As7|= AZHChronic lower respiratory
disease)o] TIAFEE 14.0%, <1+ 109+ B3 2.79)E
AAsko[2], 54 57 FAIE BY #Rt ozt 20124 7]+
A AA A1 4915 AASHAL Qie), ERF Ao s QIgt
Aol H A RMZ44(Disability Adjusted Life Year, DALY)
A F7F FAIE 20079 AHFEDALY) 100 wHEe 5
T g Egke] ERF F TRI(650%), oA & 391476 E
urEhem (20021 EA&F 1091, of#F 109]), ARolmH] WA=

Eol AR AAIA o R E & Kol &AL gl
olof, o] Foji= FUIAFPUYRA} ABE Hlgo g 2
5¥7H2009-2013) $-2futet vk 404 o Agle] sl duldist

THE S AHEIA} S,

20134 Thdm2idmf| Rt REE i
(Prevalence of chronic obstructive pulmonary disease
among korean adults over 40 years old, 2013)
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Figure 1. Percentage of adults aged 40 and over with COPD in Korea, 2013
Abbreviation: COPD= Chronic Obstructive Pulmonary Disease
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Figure 2. Percentage of adults aged 40 and over with COPD related with smoking, 2009—2013
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Figure 3. Trends in percentage of adults aged 40 and over with COPD, 2009-2013

Table 1. Awareness of COPD, 2009-2013

Awareness(%)
Age
Total Male Female

40+ 2.9 3.1 2.3
65+ 3.2 3.9 1.8
40-49 2.0 2.5 0.0
50-59 1.5 1.9 0.0
60-69 3.3 2.9 4.6
70+ 3.6 4.4 2.2

hAmA A st QIX|E sigt
(Chronic obstructive pulmonary disease awareness,

2009-2013)
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending

80 25
April 4, 2015 (14th week)
70
o 0I5HE A14F AZ2AQOABA H g0 offai) g0 1?3
— . [
1,000 31750 2 A3 1) 27} s o %
g8 ¥ 5
% 2014-2015%7| Q317|Z2 12.25(/1,000)2.2 HZA e ol &
2 <
% 20): (043) 7197167, T172 = | 0 S
= 2
= a
& 0 S
r} baseline(12.2) 1 5
0 [ ———— \_5'—
I o N———
363840 42 44 46 485052 1 3 5 7 9 1113151719 21 23 25 27 29 3133 35
week

m 2014-2015 e 2013-2014 —— 2012-2013 2011-2012

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012
to 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, week ending April 4, 2015 (14th week)

° 2015\ A145= 257137000 ot -2k A 68.3% O T lHfele Tt AEH e
(FE 45 Fat 262709 25713Ael Wiet 74k HAPEE el /1)

* FHUSAS FHSA0IDR HSTHs

22%11 4; Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
1 63.8 2.3 0.8 3.5 47.7 1.5 6.9 0.8 0.4
12 67.4 2.5 0.7 1.4 50.0 1.1 9.8 0.7 1.1
13 61.1 4.4 1.2 0.0 38.5 0.4 13.9 0.8 2.0
14 68.3 5.0 &85 0.8 42.5 0.4 11.6 1.5 3.1
Cum.* 61.3 3.6 1.0 4.1 38.3 3.7 9.1 0.7 0.9
2014 Cum.” 57.1 4.6 5.9 3.9 18.8 6.6 13.1 1.4 2.7

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between Dec, 28, 2014 — Apr. 4, 2015, (Average No. of detected cases is 262 in last 4 weeks

V 2014 Cum. : the rate of detected cases between Dec. 29, 2013 — Dec. 27. 2014,

291 (043) 7T19-8221, 8224

! Current status of hospital based Pneumonia or Influenza (P&I) mortality

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, week ending April 4, 2015 (14th week)

* 20159 AT BRI S5 AAAA Hol gl A AL Y s QIR RAIEA] 712) A 82 6,1%9)

unit: %
week 6 7 8 9 10 11 12 13 14
P&IT mortality 4.3 7.6 3.9 5.3 3.9 5.5 4.9 4.0 6.1

* Reported mortality data is based on the result of 23 hospitals,
A causes of death are defined from death certificates, Fetal deaths are not included.
T J09—-J18 is KCD code with pneumonia or influenza,

x 9]0 (043) T19- 17167, 7172
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending April 4, 2015 (14th week)*

unit: no. of cases’

o . Current  Cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2015 gigraget  2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 3 45 3 252 156 129 148 133
Group Paratyphoid fever 1 12 1 37 54 58 56 55 Myanmar(1)
I Shigellosis 1 21 2 110 294 90 171 228 Indonesia(1)
EHEC - 5 - 111 61 58 7 56
Viral hepatitis AS 48 529 80 1,309 867 1,197 5,521 - Kazakhstan(1)
Pertussis 4 50 1 113 36 230 97 27
Tetanus = 2 = 26 22 17 19 14
Measles 8 29 - 470 107 3 42 114
Mumps 389 6,182 116 25,322 17,024 7,492 6,137 6,094
Group Rubella 2 13 1 66 18 28 53 43
I Viral hepatitis BS" 73 1,423 37 4,123 3,39% 2,753 1,428 -
Japanese encephalitis - - - 26 14 20 8 26
Varicella 456 13,057 474 44,481 37,361 27,763 36,249 24,400 Japan(1)
onoumonias. 5w - @ - = = -
Malaria 2 28 3 642 445 542 826 1,772
Scarlet fevertt 118 1,831 19 5,815 3,678 968 406 106
enngnces S R R S
Legionellosis 1 1 - 30 21 25 28 30
Vibrio vulnificus sepsis - = - 61 56 64 51 73
Murine typhus - 1 - 9 19 41 23 54
Group Scrub typhus 2 106 3 8,148 10,365 8,604 5,151 5,671
I  Leptospirosis - 1 - 58 50 28 49 66
Brucellosis 2 14 - 17 16 17 19 31
Rabies - - - - - - - -
HFRS 2 40 2 359 527 364 370 473 Myanmar(1)
Syphilis$ 1 250 19 1,018 799 787 965 -
CJD/NCJDS - 19 1 65 34 45 29 -
Tuberculosis 723 8,440 772 35,122 36,089 39,545 39,557 36,305
HIV/AIDS 23 224 20 1,081 1,013 868 888 773
Dengue fever 3 40 1 164 252 149 72 125 Philippines(2), Indonesia(1)
Botulism - = - 1 = = = =
Q fever 3 20 - 11 11 10 8 13
Group West Nile fevers - = - - - 1 - -
NV Lyme Borreliosis - 6 = 15 11 3 2 =
Melioidosis - 1 = 2 2 = 1 =
Chikungunya fever = - - 1 2 = = =
SFTS 2 6 = 74 36 = = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2014, 2015 are provisional data but the data for years 2010, 2011, 2012 and 2013 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

I The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly
emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

9 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 (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 4—year
data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22l (043) 719-7176
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending March 28, 2015 (13rd week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;'r Current  Cum. 50 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 2.3 9.6 14.7 1.3 4.0 4.8 3.1 8.3 8.0 2.1 9.7 8.0 1.2 48 4.8

Cum: Cumulative counts from 1st week to current week in a year
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
A5 vlashd s = o] AR} o de] Alar =3-E Hlws & 4= Qlt}. otal no, of cases by yearn= A\ 5|7t i 7S
A= Uehli= S Aol A= A Bl & 5= Qlok
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of) 20143 123=2] '5—year weekly average(bd7t & Hrt),= 201032E 201432 10F=2E 14F71X|9] A1 742
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* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

105 RES 135 145

20154 aied =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

A E [Cum, S5—year average,2} 'Cum, 20155
H] w3 E‘:q 79 lTJ4 *]—1—74—)'\—01] o T8} Bl 7} 755t Cum, 5—year average =
At 518(2010—20149) Z2ke] E7)7F Al
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