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Relationship between seaweed intake and the risk of diabetes:
Korean Genome and Epidemiology Study, KoGES (Ansan and Ansung Study)

Division of Epidemiology and Health Index, Center for Genome Science, NIH, KCDC
Cho Mi-jin, Lee Eun-gyu, Kim Sung Soo

Background: Despite the high consumption of seaweed in Asian countries, there are limited epidemiological studies on the
relationship between seaweed intake and human health. Therefore, the purpose of this study was to evaluate the
relationship between seaweed intake and the risk of diabetes among Koreans.

Methodology: We followed 7,470 adults, aged 40 to 69 years, from the Korean Genome and Epidemiology Study: Ansan
and Ansung Study. Seaweed intake was estimated from a semi-food frequency questionnaire consisting of 103 food items
(including laver, kelp/sea mustard). Cox proportional hazard models were used to estimate association between seaweed
intake and incidence of diabetes.

Results: During the 12-year follow-up, 1,433 incident cases of diabetes occurred. In stepwise multivariable adjusted Cox-
proportional hazard model, the highest seaweed intake group (Q4) was associated with decreased risk of diabetes
compared with the lowest (Q1) group (HR=0.80, 95% (CI=0.69-0.96, p-trend=0.04).

Conclusion: It was suggested that seaweed intake may play a significant role in lowering the risk of diabetes.
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Table 1. Baseline characteristics of the study population (n=7,470)

N, %
Age, year
Urban residents (Ansan), %
Household income, 10‘won/month
Smoking, %
Non-smoker
Ex—smoker
Current smoker
Alcohol drinking, %
Non-drinker
Ex—drinker
Current drinker
Physical activity, METs/week
Body mass index, kg/m?
Underweight (<18.5)
Normal (18.5 to <23)
Overweight (23 to <25)
Obese (=25)
Family history of diabetes, %
Total energy, kcal/day
Laver", g/day
Sea mustard?/kelp?, g/day

Total seaweed”, g/day

Total Men
7,470 (100.0) 3,621 (48.5)
518 + 8.8 515 +87
3,701 (49.5) 1,919 (53.0)
62.9 + 1325 180.6 = 140.2
4,330 (58.4) 716 (19.8)
1,172 (15.8) 1127 (31.2)
1,909 (25.8) 1,769 (49.0)
3,379 (45.4) 685 (19.0)
461 (6.2) 352 (9.7)
3,602 (48.4) 2,576 (71.3)

9,802.1 + 6,439.6 10,224.4 + 6,610.0

146 (2.0) 90 (2.5)
2,243 (30.0) 1,159 (32.0)
1,979 (26.5) 969 (26.8)
3,098 (41.5) 1,399 (38.7)
763 (10.2) 339 (9.4)

1,953.8 + 652.2 2,031.3 = 627.6

11 +1.2 1.0 + 1.1
09 £13 0.7 £1.0

1.9 20 17 +17

=20 M2 CHARLS] FHUEV |22 TSE SEUZRE F

l:r_llltg HFA

o

i Bl of ol P WAKI] Z Yol AR SlolEl A
HOFRS, S0l b 0Kl Z 0XS BN AINS 35 52 Ao
AF AHBSY Bl TSI G o] IAHOE /T 4 U HHS HAs
SOIUCL 25 2N Slsl0] o T AERDIEEI0| S CHARIe| 22 El0IH

Women

3,849
52.2
1,782

146.0 +

3,614

45

2,694

1,026
9,579.5

(51.5)

(95.1)
(1.2)
(3.7)

(70.4)
(2.9)
(26.8)
+6,250.7

(1.5)
(28.2)
(26.2)
(44.1)
(11.0)
+ 666.4

Data are mean + standard deviation or number (%)
) “kim” in Korean, red alga Porphyra yezoensis
3 “dasima” in Korean, brown alga Laminaria japonica

2 “miyeok” in Korean, brown alga Undaria pinnatifida
4 Laver+sea mustard/kelp
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o= ER5IUH(Q1~Q4), ol 2 UHt EM2 Table 20

Table 2. Baseline characteristics of the study population according to total seaweed intake

N 1,707 1,938 1,955 1,870

Median of total seaweed intake, g/day 0.3 0.8 1.9 3.5

Women, % 812 (47.6) 957 (49.4) 960 (49.1) 1,120 (59.9) < 0.001
Age, year 541 =9.0 515 =87 50.9 + 8.5 511 =87 < 0.001
Urban residents (Ansan), % 478 (28.0) 1,028 (53.0) 1,196 (61.2) 999 (53.4) < 0.001
Household income, 10‘won/month 127.3 =+ 106.7 163.3 = 130.8 183.3 =+ 141.2 173.2 =139.4 < 0.001
Current smokers, % 515 (30.5) 486 (25.3) 529 (27.2) 379 (20.5) < 0.001
Current alcohol drinkers, % 822 (48.4) 962 (49.7) 991 (50.9) 827 (44.4) < 0.001
Physical activity, METs/week 11,022.2 + 7,092.1 9,590.6 =+ 6,308.0 9,456.2 + 5,867.0 9,628.6 + 6,407.0 < 0.001
Obese, % 655 (38.4) 789 (40.7) 788 (40.3) 866 (46.3) < 0.001
Family history of diabetes, % 140 (8.2) 195 (10.1) 235 (12.0) 193 (10.3) 0.002

Data are mean * standard deviation or number (%)
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Table 3. Dietary intakes of the study population according to total seaweed intake

Nutrients"
Total energy, kcal/day 1,6711.2 +15.0 1,846.9 +13.7 2,000.0 *=138 2,282.6 =+ 141 <0.001
Carbohydrate, g/day 3541 £0.8 348.0 + 0.7 3432 = 0.7 3384 =07 <0.001
Fat, g/day 29.0 +0.3 313 +0.2 2.7 +0.2 335 =03 <0.001
Protein, g/day 61.3 +£0.3 64.4 £0.2 66.9 *0.2 702 £0.2 <0.001
Crude fiber, g/day 6.5 + 0.1 6.9 = 0.1 72 *£0.1 76 *0.1 <0.001
Vitamin A, R.E./day 4348 =78 4886 +7.2 554.0 =7.2 6448 = 7.4 <0.001
Vitamin E, mg/day 8.3 = 0.1 89 +0.1 9.5 +0.1 10.2 £ 0.1 <0.001
Vitamin C, mg/day 108.9 =17 1221 £16 130.8 =16 1467 £16 <0.001
Folate, ug/day 210.0 + 2.1 2320 =19 2523 +2.0 287.8 =20 <0.001
Calcium, mg/day 101 =46 4496 *42 4881 =42 540.8 = 4.3 <0.001
Potassium, mg/day 2,2475 £17.3 2,443.0 =158 2,595.3 =159 2,816.5 *16.2 <0.001
Iron, mg/day 9.7 = 0.1 10.4 *0.1 1.1 £01 120 0.1 <0.001
Zinc, ug/day 8.2 £0.1 85 = 0.1 8.8 = 0.1 9.3 = 0.1 <0.001
Food or food groups?
White rice, g/day 4292 =78 391.0 £7.0 361.3 = 7.0 3469 =74 <0.001
Noodle and bread, g/day 88.9 = 2.0 85.0 =18 86.1 =18 79.0 =19 <0.001
Fish, g/day 211 = 0.7 239 *+0.6 215 £ 0.6 35.4 = 0.6 <0.001
Vegetables and kimchi, g/day 270.5 =43 2881 +3.9 312.7 3.9 3476 = 4.1 <0.001
Mushroom, g/day 59 =03 71 0.3 76 0.3 104 *£0.3 <0.001
Legumes and tofu, g/day 22.3 £0.6 249 *0.6 2719 £0.6 31.4 £0.6 <0.001
Nuts, g/day 0.6 = 0.1 0.6 0.1 0.8 % 0.1 1.1 £0.1 <0.001

Data are mean * standard error

P___was obtained by treating the median value of seaweed intake in each category as a continuous value

trend

" Nutrients were total energy adjusted values by residual method after log transformation (except total energy) and adjusted for age, sex and residential area
2 Food or food groups were adjusted for age, sex, residential area and energy intake

SHE2 M9} Shy ke HEAHO| kAl SO B SUHMAE T2f5IK| 242 BY 12} Lio|, A, 7
OIS CHAIRE 7470201 Choll 121 SOF A3 TR Jlzk X%, 12 5 O|L{X] MAS BHE 2 2 0[0] 7T} B

67,07321), SHEt 7[2H SO 1433T(HAL 7432, OfAL 6900l A ARES HEt HES FviMoR BHs pY goz Tk

St SX7} B2 LASICE 203t DIS/CAIDEL D217 0l 510 AICH

siolol MBS 5 SiZR0) 12 W MFE AEQI~QA0l T2 70 %ie) Y wao| GiEZ BAS ZT), SHxo=
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Table 4. Hazard ratio (95% Cl) of diabetes risk according to seaweed intake

Laver”
Qi 0.17 402 / 17,948 1 (reference) 1 (reference) 1 (reference)
Q2 0.43 304 / 13,839 0.98 (0.85 - 1.14) 0.92 (0.79 - 1.08) 0.95 (0.81 = 1.11)
Q3 1.00 394 / 19,024 0.93 (0.81 = 1.07) 0.90 (0.78 - 1.04) 0.91(0.79 - 1.05)
Q4 2.00 333 / 16,262 0.92 (0.80 - 1.07) 0.88 (0.75 - 1.02) 0.88 (0.75 - 1.03)
Prong=0.2 Py =01 Prong = 0.1
Sea mustard?/kelp?
Qi 0.17 521 / 22,801 1 (reference) 1 (reference) 1 (reference)
Q2 0.42 365 / 16,294 0.98 (0.86 - 1.12) 0.99 (0.87 - 1.14) 1.00 (0.88 = 1.15)
@3 1.07 377 / 19,247 0.86 (0.76 - 0.98) 0.85 (0.75 - 0.98) 0.88 (0.76 - 0.99)
Q4 2.50 170 / 8,731 0.85 (0.72 - 1.02) 0.90 (0.75 = 1.07) 0.90 (0.75 - 1.08)
Pong = 0.02 Prong = 0.09 Prong = 0.1
Total seaweed”
Q1 0.33 356 / 15,089 1 (reference) 1 (reference) 1 (reference)
Q2 0.85 372 [ 17,637 0.90 (0.78 - 1.04) 0.87 (0.75 - 1.00) 0.88 (0.75 - 1.02)
Q3 1.92 380 / 17,564 0.92 (0.80 - 1.07) 0.87 (0.75 - 1.01) 0.89 (0.76 - 1.04)
Q4 3.50 325 / 16,783 0.83 (0.71 - 0.96) 0.81(0.69 - 0.95) 0.80 (0.69 - 0.96)
Pong = 0.03 Prong = 0.04 Pong = 0.04
Model 1: unadjusted model
Model 2: adjusted for age, sex, residential area and energy intake
Model 3: model 2 + household income, smoking (non—, ex—, current—smoker), MET score, obese
P,y Was obtained by treating the median value of seaweed intake in each category as a continuous value
" *kim” in Korean, red alga Porphyra yezoensis 2 “miyeok” in Korean, brown alga Undaria pinnatifida
3 “dasima” in Korean, brown alga Laminaria japonica ¥ Laver+sea mustard/kelp
HeS BFGIK| 42 2 101 O|/TiAore] M3 £F0[ 1A AR F siE2Re| 1Y B MF0| 71 K2 QN2 7IEL
E0l sigstk= ot Hlwsto] ARl siiEshs 22l P = SiAR MF £E0 OME Y Ul =S ZAMEIACEL 5

T

A2 14% HUASH(HR: 0.86, 95% CI: 0.76~0.98), O|F/CIAIOF  SHAF MF +Z0| 71 Z2

o ity U QIFE= 20% WU (Model 3, HR: 0.80, 95% Cl:

0.69~0.96), & sil=F2| M3 +&0| E7HL+E S LU=

n

0| 12 W AME|2Fa} St YhAH AJO| 20| ZEHA0| BHEIZ|QICH
(Pren=0.02). HTYX 2RHLES HHSH RE 30IME MRS 2
CHH| A2 S o i 2l QB2 12% IUT(HR 0.88, 95%  LAst=s ZEMsS EXCHModel 3, P,,,,~0.04).
Cl: 0.76~0.99), S/HXCZ RolstXl= X[t O|%/CrADHe] 4
F #E0| 7H 22 1ARES 2 O] 7HY =2 M2 29 8

B HEAM OISO 109, LOICHHR: 0.90, 95% Cl: 0.75~1.08). OtX|
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Data release of diabetes-related 11 Korean reference epigenome map

Division of Structural and Functional Genomics, Center for Genome Science, NIH, CDC.
Bae Jae-beom, Yoo Jae-il, Kim Bong-jo

BACKGROUND: KNIH recently released 11 sets of diabetes-related epigenome data in cooperation with the International

Human Epigenome Consortium. Epigenetics is the study of gene requlation which is affected by several requlatory factors

other than genomic sequence. Epigenetic modifications differ from cell, disease type and even in monozygotic twins.

CURRENT STATUS: This study was a collaboration with International Human Epigenome Consortium (IHEC) for the purpose

of ensuring human health and preventing diseases. Nine member institutions in eight countries participated in this study.

This study is the most comprehensive international collaboration since the Human Genome Project. With domestic

collaborations, chronic disease experts from clinical institutions took part in this project. Furthermore, this study was

conducted under the umbrella of the IHEC that collected and disseminated 316 reference epigenome data sets. Although

previous studies only revealed partial epigenome information on several non-reference epigenome, this study collected

comprehensive epigenome data sets from 316 cell types each containing methylome, transcriptome and open chromatin

information.

PROSPECTIVE FUTURE: The currently released diabetes-related 11 data sets will pave the road in deciphering the
causative role in the pathopysiology of Diabetes.

www.cdc.go.kr
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Table 1. Data release from the International Human Epigenome Consortium

IHEC Member Program

1 the NIH Roadmap Epigenomics Program

2 the NIH/NHGRI ENCODE Project;

3 European Union FP7 BLUEPRINT Project

4 DLR-PT for BMBF German Epigenome Programme DEEP

CIHR Canadian Epigenetics Environment, and Health
Research Consortium (CEEHRC)

6 AMED-CREST/IHEC Team Japan
7 KNIH Korea Epigenome Project(KEP)
8 the Singapore Epigenome Project

9 Hong Kong Epigenomics Project

I,E\‘;;Jigebne(;n?; Cell Type
62 adult and fetus cell
0 cell lines and Primary cells
12 hematopoeitic cells
19 diabetes, obesity related cells
80 cancer, adipose
32 Liver, Kidney, reproductory cells
11 pancreas, adipose, kidney
0 brain
0 in planning

||| 316501 Cher 712 & AHEA X2 &
st Solste Yetez SRAMEUCH (BE FAOIE: www.ebi,
ac.uk/vg/epirr/summary, www.ihec—epigenomes.org)(Table 1)
[1-3]. 7|2 AFUM= 217t M= 20f| Chiet EHEEQI of| ol
A EE F56k= ol Ol g, o] AFoAME IMHAAS
SSATE Sall 27t0] 7HX| U= 3371 £2EQ| 3165 M=S0|
Chet ool
M=Zo| St oS-

Olo
2| =

| X|=2 ZHdotRint. S22 UATH0| SIS 115
M| X|e= e DEEAS 75 O

EES & A0|H, &= YYHE0| 7|k,

0
g

ozl Hx S| iiE
M2stolMo] HCtRH DIAERIZS] ts 0= 22| QN

=0| siLtef Tt B7IME, Xz

i

75k M2 TOE NZS
2 ZA0|ct, 2IZH FHA| HE SsliM

7|0l ChBALS s

—_

FHUMZREH FeH== X

(]

o

012 42 HHRIRLRISE Mzl 28 25

EUS YIS 00k MZe| SE42 "RHA2 MRl Extist
= A SiES 2ot 2570/t H e + U= oIFEA
(Epigenome)oi| SfsiA ZF=|H, 0] ofulREME 2f MESat &
g EA0l A=MZ ettt REM = Z2| 0|TFHAE ME

kol wat Hakelct, of2{gt of mlFHA

ol HEAME, AT Astsis QAS0| SR7H A|E, Citst
RHO| LASIC] ZAZG7ALE HIEAERL MmOl oflmEtEof cf
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St 3L
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TS 243t ot7| sl 20080 SHEIUCE 2009H0= = Al
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CHSH 2talS ot ENAMQ! HTLAZ0IE 2ISIACE 0]04
M 7izlE =2 m2|o|Mef 0|8E 718z 7ol mlREXZiAe
ANH(IHEC)O| EHEIRCE, HECS| 25t 2&2 74zt AHol| 2
ot 1,00052] HZULFHAX|E 2ES ZE311, Z|As2| Het

o2 MiE HO[EE &St =ZMtetAof HESk= Aolct E
Sl 22 H|0|EE 0|18 2416 ¢
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IHEC 7I2=S2 AN SrEY 2ol 2 7IU=S
o Aol H= REHEITT0 2HE JHE SHE S| H
ol =2150ICt. Ol= HEC?| Hifigh SR etEF el 1, &

S2 0/83101 27t HUBTIS TEET, FHA-HY MENE
2 2 Ofsfsts 0| 1 SHOIC ZHAAIAS ZEI5H01 A

| ZtZoREE(| ARRIS0| BE HTBH= S B2 HHO| U
C}, Ol &2 4%0| GlojEfet BES TE5P =i, 241 iy oI
Wzt ZE0] ThSt O QIS BUA|T, 2 RS 7t0| B
20| XIS WRISHH, MM 2 HlolEle] BHE Bolshl &
O}, HECS 71QImE7t0] S X|25kn 3257 9iet Biiotn

. R HECS| = Ol= NIH NH

AHHE - H103 M5

Roadmap Epigenomics Program, & X&2| Blueprint project,
FHLIC}H the Canadian Epigenetics, Environment, and Health
Research Consortium, &&= CREST/IHEC Team Japan, =% the
DEEP program (Germany), O|= ENCODE, St=2| KNH, Al7tz=2

ot £2o0|ct, (http://ihec—epigenomes.org/) Table 1. [1]

S 2 115 FX0TFHH X|= SN
FYLAATH SHHME FUATHOME S TR AZ

HmRHH K= 15S HECT 2HBAATE SHM S7H5H2!

Ch. S7HE HojEs M2 R s201 omQHA Al SHO|

X|(http://152.99.75.168/KEP), IHEC data portal(ihec—epigenomes.

org/ihec—data—portal/)2} European Genome Phenome

Korea Epigenome Project Homepage

Cell & Tissue Type Description

) WGBs.,
TRNA S

GI-Adult Islet(Pancreas, Normal) HUMAN 2
KNIHO001
KNIH002
GI-Adult Islet(Pancreas, T2D) HUMAN
KNIH003
KNIH004
KNIH005
GI-Adult T2D) HUMAN
KNIH006
FAT-Adult Adipocyte (Fat, Normal) HUMAN
KNIH007
KNIH008
FAT-Adult Preadipocyte(Fat, Normal) HUMAN
KNIH009
KIDNEY-Adult P Normal) HUMAN
KNIH010
KIDNE Y-Adult P i ) HUMAN
KNIHO011
BRIHEC . ... .. o e e
Data Grid : Human (hg19) - Build : 2016-11

Adipocyte - Fat !!!
Sot_con-omr NN
ver [l

ey I
o]

Clck here for nstructions.

Order: by Coll Type
Reset| [ SelectAll

| Visuaizain Genome Browser | | Coriale dalasets | | Download tacks

European Genome-phenome Archive

EGA home ' About Studies | Datasets | Data access committees | Data providers ' Submit to EGA | Contact Us

Study Description

The KEP was launched in 2012 to produce 50 epigenomic sets on Korean chronic diseases related target cells with the participation
on Internationsl... Show More

Study Accession Alternative Stable ID type

EGAS00001001774 Other

This study includes 33 datasets:

Click on a Dataset Accession in the table below to learn more, and to find out who to contact about access to these data

Dataset Accession  Technology Type Samples Description File
Types
EGAD00001002167 Illumina HiSeq 2000;ILLUMINA AKNIH001 mRNA-seq paired end data for islet cells fastq
EGAD00001002168 Illumina HiSeq 2000;ILLUMINA AKNIH002 mRNA-seq paired end data for islet cells fastq
EGAD00001002169 Ilumina HiSeq 2000;ILLUMINA AKNIH003 mRNA-seq paired end data for islet cells fastq
EGAD00001002170 Tumina HiSeq 2000; LLUMINA AKNIH004 mRNA-seq paired end data for slet cells fastq
EGAD00001002171 Illumina HiSeq 2000;ILLUMINA AKNIH005 mRNA-seq paired end data for islet cells fastq
A KNIH006 mRNA-seq paired end data for beta cells fastq
EGAD00001002173 Illumina HiSeq 2000;, Illumina AKNIH007 mRNA-seq paired end data for adipocytes fastq
HiSeq 2500;
EGAD00001002174 Ilumina HiSeq 2000;ILLUMINA AKNIH008 mRNA-seq paired end data for adipocytes fastq

Figure 1. Data Release of Korea Epigenome Project

A : Korea Epigenome Projet Homepage (152.99.75.168/KEP/), B
portal/), C : EGA KEP data deposit web site (www.ebi.ac.uk/ega//studies/EGAS0001001774/)[3-5]

IHEC Data portal (IHEC—Epigenomes.org/data—

www.cdc.go.kr
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Archive(EGA, www.ebi.ac.uk/ega/studies/EGAS0001001774/)0i| OH— OF

EME Z20f H0|E2 BAICIOEZ 7[EH=|0] UM FMA ==

SR ST RIFEA ASE 4= UCHEAIE0|E= H[EHE Hlo] IHECO| 1Z&9| HAO|IFHAMH0HE MM5k= 1Xt =7

Ef T22to| 7ks3sich)(Figure 1).[3-5] £ Ydeli7ta e, 0| iAol S7ietn UK H2 AE
S iy ME= FEe HME 55, HIENEZ 15, X2 0] F7I2 AE|0j0F & AO|Ct Ol= 0|Fe| =#=29| HEY +

ZRO| X|HMZ 28, X[UHTFMZE 15, FE ZE[Q| ARTH|S| UL, MZAEHQ] SHAI0] UM otet stAC =R FHE

=
MIZE(EEMIE) 230]|ct, 2+ MIZZ0f CcHaiA Whole genome bisulfite Stiots Watoz XlE 2 QIZ 0|}, THUM|ZZof Chet ofd|
sequencing(WGBS), mRNA-Seq, mRNA-Seq 3712| H|O|E{7} M STM HelE A7 LE, RAIYH AstH Eo| Mo CHaHA B}

AtE|o] B7HE|T QI Z7HE HIO|EIE UCSC genome browserdt £ AT 1 & 5L Z0|ct 8t Fsho|Lt wetthz|o] ARl
OflA AlZt3tet Zat OAIE Figure 20IAM & 4= QUCH SAMF 218 22t MQ| O|TFER| Holofl Chet BM= T oflA7F 2 4 ULk
SIXI0IlAf WEBS HIO|E 2] LS ATHE 4 U= Ol 152 M=ol  DIO|ZZ2H[Z, TIA, CHAMM|, HHHx| S2| CES AL ofjmlRH
M CHEE RAFSH DNA HESH als LIEFHCE HA0 P MZ  HQ| SEREM2 00| HECS| o2] F7I0IM 81 U= S0

M
A%l 20k= HEC ZIAAN|HO| ditsk= At

=|
=

oAl DNA HIEl317} X0|Li= XSS EAXol oz di=
o= Q= ol SME| 22 K|S0l A 2 Azte| GilAl7t Figure 301 Lf AT} 7|XFHTE S5 WoiEl XAIS 0125101 o|mSFH| X|=0

EfLt QAL 2HE MEAEE H Bio|20t79| XEHC! Tz ZETIE,

&l
n

LYoz X

0%
!

.l

F
[LI

ol
ot

Enlarged Chr21

Pancrea
map S
L T 1 AT Dol Islet cell
B e E o v Tt 10
(O T 1 (UFARTECMCRRC1T Y e
B v e T vl i M o T
(R T 1 I A |
B I I v nom E D 1l T 01 10
N T 1 Il I bt | Beta
w bl el el by LT T TR AT 11 cell
LN 1 1 10 1 i ’
B v nbvn v mal F b L AR 10T PO ™
U PEDE R T OO0 T AN = .
w el el e i aff ol 1l T o Adlpose
B L I E T 10 AFT I 00T 00 OO ===
[ [ T O T TR R I PR i) all il 1 \m\mm [IRTTr ', po —
b ol I T 0 001 / | Adipocyte
L T O A 1R P e ‘\”‘Ml‘l\ Al kv i s 1 ) .
AN T | M T Preadipocyte
i 0 il | Vit -lm.luhlnn uh\ ullln (TR L AT LN ...‘..‘.u.“:‘

DNA Methylation map on chr21 region

Figure 2. An Example of WGBS Reference Epigenome map from Korea Epigenome Project visualized by UCSC genome
browser via IHEC data portal.
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DNA
Methylation |me(u13.n @ T IR CRY 0) GIEE) e  EEEER G0 EEEREE I
Bar Graph o S TR T e [ = Islet Cell
100%
DoVl o dd )0, 0 s w ekt b
-II I I KNIHR2 WGBS Pancreas. IsTet_Sal_Cp_fractiona) 1
0%
R 1 I A A (T PR
I KNIHORS_NGBS Pancreas_ 15 1et,_SeC, Cpd_fract ional
N |
orma 1 s I i .IJ h.l I i M. I . i . III’ I.n. Jllul. l.l' I.i 11 the p-cell Beta Call
Type I I WHIHRS MGES_Pantreas._|S16T_ShG. (o6 fractional < "
Diabetes TR I T T N I iy o Laaal _JJ.I]J/ v
100% Ll . 0_SaC_Cpd_fractiona X,
_|||Im6 b I (NTET R T I E IL] L Jll,nl |L:| —

Figure 3. Comparison of WGBS epigenome map between Normal Islet and T2D(Type Il Diabetes). Top differential
methylated region from Chr22 is represented.

Sample
Number
MultiOmics
Integrated .
. Anglysis Analysis
i Disease Epigenome
E Environmental Epigenome
E \(\6c’e$
I CQ
i \\)\Q,
1 Completion of
Target : 1000 Epigenome >
Tissue ' Now Understanding.on Disease
Diversity '
2012 2016 2018 2020 2022 2024 2026 2028 Time

Figure 4. The Future Perspective of Korea Epigenome Project.

KEP started from 2012 joining with the aim of 1000 Epigenome production on IHEC. 50 reference epigenome production
from diabetes related target cells will be completed till 2018, keeping pace with IHEC phase | 1000 epigenome production,
As IHEC phase Il plan gets in concrete shape, KEP also plans phase Il. KEP Phsae I may include Epigenome Wide
Association Study(EWAS) from blood cell types on diabetes related traits as well as environmentally affected epigenome
and Disease Epigenome from target cells. To accomplish KEP pahse Il plan, Multiomics Integrated Analysis platform will
be inevitably required. As a result of phase Il plan, study on Precision Medicine Epigenome will blossom having two axis

of disease congquest methodology such as disease deep phenotyping and pan disease analysis.

www.cdc.gokr 14
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I Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending December
31, 2016 (53rd week)

° 2016\ A|535 H AR Ha-2 Ljefjekat
1,000 0.5 & 2145059 5

 SEHE 20004 69 WAL AN OT A E o] FEAAA AR

2. Influenza, Republic of Korea, week ending
December 31, 2016 (53rd week)

o 2016 A53F IEFRAAIARRIAL F-&-2 Qefigiat
1,000 63 51 0. AH=2(86 2)tH]

o A|5350] Q=lE TF7AA 2657 & AEZFAA
Hlo|2 A 124746 8%)AH3N2)E] 7<=

# 2016-201747] §-37]1%E-2 8.9%(/1,000)
% AERAA GAFoE WY 201649 1249 8Y(B)

ILI per 1,000

No. of Positive

www.cdc.go.kr
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Figure 1. The status of HFMD sentinel surveillance, 2012-2016
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Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients,
2013-2014 to 2016-2017 flu seasons
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Figure 3. Number of influenza virus by subtype, 2016-2017 season
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3. Respiratory viruses, Republic of Korea, week ending December 31, 2016 (53rd week)

* 20165 A|53F 57 13Al thet f31xF AAPET} 72.1% o &7 atol A7 HEEs

(&< 45 H+t 253719] T57|7A el gt

# FESAE HHEA0IBE ME7Hs

R AAERE e

22

2015-2016 Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
50 67.1 3.9 1.3 16.0 24.2 10.4 15 0.4 1.3
51 76.9 2.5 0.0 11.6 44.2 11.2 6.6 0.0 0.8
52 77.2 3.3 0.0 4.8 54.8 6.6 6.3 1.1 0.4
53 721 2.6 0.4 4.2 46.8 9.1 7.2 0.0 1.9
Cum.* 59.0 6.3 6.0 4.6 15.9 5.5 15.0 1.6 4.1
2015 Cum.” 51.3 4.8 6.0 2.9 14.4 1.9 17.6 1.9 1.7
— 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, 27. 2015 — Dec, 31, 2016, (Average No. of detected cases is 253 in last 4 week)
V 2015 Cum, : the rate of detected cases between Dec, 28, 2014 — Dec. 26, 2015,
4. Ophthalmologic, Republic of Korea, week ending December 31, 2016 (53rd week)
* 20165 A|535 F-AJAH] At 1,000 82 16522 A 18 25 =ek 725tk
o B2 F4ER AT B HE-L 0402 AL 0 23R} ZjelokS
60 5
=== 2014 === 2014
%0 — 2015

5

1,008 @lfetx} 4

)] Y R B

—o— 2016

1,008 2Aftx} 4
N w

13 5 7 9111315171921232527293131353739414345474951k53
weel

Figure 4. The weekly proportion of Epidemic keratoconjunctivitis
per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,
Republic of Korea, week ending December 31,
2016 (53rd week)

° 2016 A|535f HrhAdo] 77io] HAysklo.
A= 56171&@ 4= 9,066T)0] AR

= 2o

35
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20

01 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 83

week

Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients
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Figure 6. Number of Waterborne & Foodborne disease outbreaks reported
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending December 31, 2016 (53rd week)*

unit: no. of cases’

- : Gurrent Gl 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 3 130 4 121 251 156 129 148
Group Paratyphoid fever 1 55 0 44 37 54 58 56
I Shigellosis 9 118 4 88 110 294 90 171 Vietnam(3), Cambodia(1)
EHEC 1 108 1 4l 111 61 58 71
Viral hepatitis A 111 4,761 16 1,804 1,307 867 1,197 5,521
Pertussis 7 154 2 205 88 36 230 97
Tetanus 0 30 0 22 23 22 17 19
Measles 2 47 1 7 442 107 3 42
Mumps 343 17,508 362 23,448 25,286 17,024 7,492 6,137
Grg“p Rubella 5 9 0 11 11 18 28 53
Viral hepatitis B (Acute) 13 449 4 155 173 117 289 462
Japanese encephalitis 0 28 0 40 26 14 20 3
Varicella 1,826 55,981 1,540 46,330 44,450 37,361 27,763 36,249 Russia(1)
Streptococcus pneumoniae 10 456 6 228 36 = = -
Malaria 2 698 1 699 638 445 542 826 Nigeria(1)
Scarlet fever’ 356 12,301 117 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 6 0 6 5 6 4 7
Legionellosis 1 131 1 45 30 21 25 28
Vibrio vulnificus sepsis 0 59 0 37 61 56 64 51
Murine typhus 0 20 0 15 9 19 41 23
Scrub typhus 31 11,678 42 9,513 8,130 10,365 8,604 5,151
Group | antospirosis 0 153 1 104 58 50 28 49
. Brucellosis 7 23 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0
HFRS 24 706 10 384 344 527 364 370
Syphilis 24 1,587 16 1,006 1,015 799 787 965
CJD/NVCJD 1 49 1 33 65 34 45 29
Tuberculosis 592 31,870 648 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 49 1,052 36 1,018 1,081 1,013 868 888
Philippines(4),
Dengue fever 10 338 3 255 165 052 149 72 *Tﬂ%?g?‘aézgai?f;
Singapore(1), Vietnam(1)
Q fever 10 127 0 27 8 11 10 8
West Nile fever 0 0 0 0 1 0
Grlt\)[up Lyme Borreliosis 4 43 0 13 1 3 2
Melioidosis 0 4 0 2 2 0 1
Chikungunya fever 0 9 0 1 2 0 0
SFTS 0 161 1 79 55 36 = =
MERS 0 0 0 185 = = = =
Zika virus infection 0 15 0 = - - - =

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, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

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

* The reported data for year 2016 are provisional but the data from 2011 to 2015 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.

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

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

x 22 (043) T19-7176
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F2t 1Z3 2 - H10# HM1= - 53rd week(12.25-12.31)

Table 3. Reported cases' of national sentinel surveillance disease in the Republic of Korea, week ending December 31, 2016 (53rd week)

unit: no. of cases/sentinels

Total 1.8 38.5 38.3 1.8 14.6 10.2 2.0 30.2 22.3 2.9 31.2 23.9 2.0 20.2 14.0

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