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Metabolic Disturbance depending on The F70 Genotype linked with Obesity and Type 2 Diabetes

Abstract

The single nucleotide polymorphism (SNP) of fat mass and obesity-associated protein (FTO) =

gene, r$9939609, is well-known to have a strong association with obesity and Type 2 Lo, o3, AEX
Diabetes (T2D) in multiple populations. However, the underlying biological mechanism of

the associations is still unclear. The present study aimed to investigate the F7O genotype- * AKX HKbj6181@cdc.go.kr/ 043-719-8870)
dependent metabolic changes in obesity and T2D using the Korean Association REsource

(KARE) cohort. To elucidate metabolic dysregulation associated with disease risk genotype,

we used r$9939609 genotype data and 186 quantitative serum metabolome data obtained

from 2,577 KARE subjects. Through comparison of various statistical analyses, a couple of

metabolites significantly associated with obesity and T2D were observed in FTO risk allele

carriers. These identified metabolites are relevant to glycerophospholipid metabolic

pathway, and previously reported to be metabolic markers of obesity and T2D. In

conclusion, using metabolomics with genome wide association study, we identified

significantly altered metabolites depending on the FTO genotype in the complex disorders.

This study may thus contribute to a better understanding of the biological mechanisms that

link obesity and T2D.
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Figure 1. Prevalence of type 2 diabetes in Korea
(From 2013 IDF Diabetes Atlas & Diabetes Fact Sheet in Korean 2012)
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Figure 2. Seven metabolites showing significant differences between
FT0O risk genotype carriers and controls (unpublished data)

Table 1. Baseline characteristics of the KARE3 cohort sample

Characteristics KARE3

Gender (M/F) 1217 / 1360

Age (years) 57.09 % 9.05
Height (cm) 159.55 + 9.16
Weight (kg) 62.62 % 10.37

BMI (kg/m?) 24.58 + 3.24
Degree of obesity (%) 119.09 * 16.94
Fasting glucose (mg/dl) 95.77 +19.88
2h glucose (mg/dl) 140.64 £ 64.72
HDL-cholesterol (mg/dl) 43.82 + 10.26

HNigd A44z
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Table 2. Metabolite traits with significant genotype effects in obesity and T2D (unpublished data)

Genotype Obesity T2D
Metabolite OR p—Value Beta p—Value Beta p—Value
Monosaccharide™ - 1 1.132 6.0.E-03 0.719 6.8.E-29 42.077 9.0.E-225
BCAA* - T 1.145 5.0.E-03 1.036 3.7.E-59 14.714 2.4.E-28
GPL1 1.195 2.0.E-04 0.46 4.7.E-13 10.261 1.6.E-15
GPL2 1.65 1.0.E-03 0.223 6.1.E-04 5.157 9.6.E-05
GPL3 1.151 3.0.E-03 0.344 6.3.E-08 8.280 1.3.E-10
GPL4 T 1.176 1.0.E-03 0.368 1.3.E-08 12.642 5.0.E-22
GPL5 1.193 2.0.E-04 0.449 1.8.E-12 9.786 4.6.E-14
**Known metabolite associated with T2D, * Known metabolite associated with obesity
Abbreviation: BCAA= Branched chain amino acid, GPL= Glycerolphospholipid
8) 2IXIZ(Phospholipid)2 SEXIAC| SiLt2 MEafol =& HE20|H ATl a5t A2s 42
9) EXIAE0 0| i=ABranched chain amino acids, BCAA)S Z=+0k0|.eto|o, 2l 41 0|AR A & Of0|ieAt BXFIE & ZAIS0l| 2Xtda27 7 Qe ofo|ettes Y=t
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Figure 3. Putative mechanism of seven metabolites associated
with obesity and T2D based on F70 genotype.
Modified figure from reference [11]
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Understanding of Diagnostic Tests for Hepatitis C Virus Infection

Abstract

In 2015, the prevalence of chronic Hepatitis C Virus (HCV) worldwide is estimated to be AHpR|EE HAHR|MIE] 0f0|= - ZYHI0[2{ AT
about 160 million, but most infected persons do not know that they carry the disease. Some
people who acquired acute HCV infection were cured spontaneously, but most infected )

* A KHckang@nin.go.kr/ 043—719—-8410)
people develop chronic infection and struggle with liver problems for the rest of their lives.

In this study, alternative diagnostic tests for HCV infection were recommended.

CHUAHOIRIA(HCV) = (PARHE Zefohls 20 QOLOR ol B0l 913k ThaRe AIEt AAL Wel) thef ot

F OIS FEste] 1P W 719k Sushe bamel  ateHa, 5, 6, 7)

F8 Ul 70 FPFRE AR ZRE dolz AR CFRGtole Hek FAL A Figure 13} 2ok 0114
SHGE, AR, ggAee] AR BAL uEEA  dlolga gdel GAEE L AP F, vlolg Sol
olmag), WA & FA] AHE Sol Aol 201d  welA| A SRS SRl 8 FHOV BY WAAE

71 A AA FEA e oF 19 6300 B =R AT 7V A AARI FHCV A e iR 4 &

’

o}
A 5 oF 509k o) ujd 7Hagke 2 APgRcH3] HCV  2-378Y o)%of Mto] 7HsahH, CE7HY Hiolgjzo] 7o)

HAAte] e TdeR AdEe Ft S0l HA &2 AR AR 54 HolaL, #hde] =AY
UERA] oot AHolRE 4 3HA] 3ohe B97E Bk ole S 3ol frsol e ARe] A AN =
e 719 B 7P 2 dlolth IR R 4GS g2 ERIn: AARIA el uhe B Aol 85 HCV
AHT 275 7hssHl skl rEske 2o AHE AHS 4+ RNA 84 AFHAKViral load)E AAIRICE A HALIA

e 7P T2 Rl o] 2ol CF 1 vl g o] UtARE HCV RNA f7d#F Aol A =/do] the

Nonreactive Reactive

Not Detected

Detected

No HCV antibody detected

No current HCV infection ‘ { Current HCV infecti

¥ 1
[ Additional testing as appropriatet J Link to care

Figure 1. Testing for HCV infection [10]
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Mol A 07 vlolgA RNAZ Hu], AAsta Eojdel
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o= N Y Ccd
25 vlolyA {3} oFofl uhaf X 9 2| 7.9] Thol=EelE
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w27 FHck bDNA AR EgE e S 9fe Ao s
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HIVe} HCVE] viral load FEHHOZ FDA 5902 ¥ A
cholct RT-PCR ZAPHTF g2 vholgis RNA e,
g 22Ho] glo] @7 (Error)&9]
ojF o2 QA 4=

SpoA] Seaete X Wy Ak Axpo
HlolgjAo] thet 34| 2A--2 HAREC 24
AR EIAY 2RSS 53 dloza
B S
Ao A4S o]&-
st "ol U C31H wlol2l RNA
= probe set oligonucleotides (Capture Extender, CE
Label Extender, LE; Blocking Extenders, BE)E ©]-&35}¢]
ZZ2H Amplifier)7}

gheld 4= itk

gA3lE o] =R, 3497

Atk HCV RIBA HAPHS EIAH]
gl AApHo 2 kol (Weakly positive) 22
(False—positive) 215 HQl 3R] oS o]g-5l0] FHCV
g A FEE o5 &2 (Double—check)shA Hrt o]
T AArS] e dA) CE7HE vlelg i) =] 9=l
RNAZ capturedt & LE probeo] &
gt 555 Tast 4= gick A gEEe oy | A5t
gt SEEo] I gk 7Ive g df Y EAst=
H =0 A= AE BRskal ¢7] wiEelch HCV RIBA
CH7rd vhole|A RNA AwFS SIe 4= Qlrt:
HAPHoA @F/do] L2 A5 HCV RNA 4734 A=A .
- AAEHTS THARE AHst= BEAHORE 27|19
=3k Eck SLo1% 515 5
RIS SIS = Sk FAAARHAA o] U TR} 5
QRN APt FPO R U 9 CH7HY vlolga ez
CalztgHIo[2{A RNA Xt ZAFH(HCV RNA =okl, AR ditoa S0 g A I dEEe
viral load tests) glglont &) caEzredl wpolE A} olF W EAeh] ok=
FAHAPHANA FAdo] U2 S ez, d U Zo 2 BRI
CH7HY vlolA FA1e] FS A= WS 24 ol A9] AFEAS dY | CEHY vlolyA RNA 542 &
A 55 TdT 5= QS ¥ olue) vlolg A 9] oFE S5t SAT 5 Q= AAHCRE FAEARE AR HAIA
ot 2|25 FlsieR|of tal] ZAT 4= Q= AUSH HARHo RE pgos U o] A9 27] HFEA HitsE 59
Viral load testolf= A EA(Qualitative?} A Quantitativee]  HEE HRolEA oS AASIAL 1 oFof whel AAEgk A=A
Qg At Z2oll= 34 TMA(Transcription— AMES AsH "ok T3 A= A (i 37HY)el
T-PCR (Reverse—transcription Hpo|HA FEE ZAste] 2 2A o digt |z auE Hrek 4=
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cgztgdolzA {HAAE/ ord HAME(HCV

genotype/subtype tests)

CH7H9 HtolgAe & 7709 543 (genotype 1-7)2} 6071
ool ofg(subtype)oZ 44 P 7L Q=
ufoleiArhg), 414 EAo L of

7ML FAMIE Bl =d C3T Y
l:l

68%—T9% AE2| S-HA}
Hio] A gkzpe] 7

2t 7|1's ZAARH(Liver enzyme tests)

CHY Hloldil HFHOR UL A uhio]
&

Alanine aminotransferase (ALT: sometimes listed
SGPT): CZ7tantolyA whdzhagkate] oF 2/3 AHroli=
A&HoZ ALT 4

Fol Foblt A ¥ 4 glov|, o
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TRAEEo]| EAo) o) FofR|AL Qlth= A W) ey oF 1/3
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Aspartate aminotransferase (AST: sometimes listed as SGOT):
W7l vholelA A Bl

AST level2 F% C
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olg FAF =AY ol AER AREFCL
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transpeptidase (GGT): o] 45L&
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il

A7 A Aol ALP 0] Sk, dE &2 HE
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Albumin and Bilirubin: TH-82] C¥7MY vlo]gA

Sof 4 FAFolL}, albumin 4Zo] Lropd 7S,

743} Liver cirrhosis)2 2] 21842 oJujsic}

Faa

7+ ZXIZ4AHLiver biopsy)

7t ZAAAPL €37 Hlolg] 2ol o3t 7HEZ(Inflammation)

e
oZ
o
i
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olN
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Prevalence of Obesity among Children and Adolescent in Korea

Abstract

Childhood obesity is a risk factor for obesity, morbidity and mortality in adulthood. In
Korean children and adolescents, the prevalence of obesity was 10.0% in 2013 and this rate

has not changed from 2001 to 2013. While the percentage of obesity awareness was 96.0% in

* WA XHkwoh27@koreakr/ 043—719—7460)

children and 97.1% in adolescents, the percentage of weight control was only about 68.0% in

children and 73.2% in adolescents. Among obese children, the percentage of excessive

intake of energy and fats was 24.5% and 13.3%, respectively. Also, among obese

adolescents, the percentage of excessive intake of energy and fat and was 13.8% and 14.8%,

respectively.
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Table 1. Prevalence of obesity among Korean children and adolescents aged 6—18 years in 2013 KNHANES, by sex, age, and

household income levels

(Unit @ %)
Age Total (n=1,291) Boys (n=676) Girls (n=615)
-18 years 10.0 12.2 7.7
6-11 years 6.1 5.2 1.2
12-18 years 12.7 17.1 8.0
*Abbreviations: KNHANES= Korea National Health and Nutrition Examination Survey
*Obesity was defined as more than 95th percentile based on the growth charts in Korean children and adolescents or more than 25kg/m?2
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Figure 1. Trends in prevalence of obesity from 2001 to 2013
among Korean children and adolescents aged 6—18 years in
KNHANES
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Table 2. The percent of obesity awareness and weight control among obese children and adolescents aged 6—18 years in
2009-2013 KNHANES

(Unit : %)
Classification by age Total Boys Girls
6-11 years (n=261) (n=140) (n=121)
Awareness 96.0 98.3 93.2
Weight control 68.0 67.6 68.4
Weight control methods (n=170) ¥ (n=90) (n=80)
Exercise only 28.0 31.9 23.4
Diet only 17.4 1.3 24.7
Exercise and diet 52.4 54.3 50.1
12-18 years (n=435) (n=282) (n=153)
Awareness 97.1 9.5 100.0
Weight control 73.2 66.5 85.3
Weight control methods (n=318) " (n=190) (n=128)
Exercise only 30.0 36.2 21.4
Diet only 1.3 9.7 13.7
Exercise and diet 5il.5 49.5 54.3
1) The number of obese children and adolescents who had experienced weight control
Table 3. Health behaviors among obese children and adolescents aged 6—18 years in 2009—2013 KNHANES
(Unit : %)
Classification by age Total Boys Girls
6-11 years (n=250) (n=133) (n=117)
Excessive energy intake " 24.5 26.7 22.0
Excessive fat intake ? 18.6 21.9 15.0
12-18 years (n=372) (n=239) (n=133)
Excessive energy intake " 13.8 13.6 14.1
Excessive fat intake ? 14.8 13.8 16.7
Moderate-to-vigorous Physical activity ¥ 72.9 76.4 66.6

1) Excessive energy intake was defined as more than 125% of estimated energy requirement,

2) Excessive fat intake was defined as more than 30% of energy intake from fat,

3) The moderate—to—vigorous physical activity was defined as engagement in 'vigorous intensity' activity for at least twenty minutes a day for at least three days, 'moderate
intensity' activity for at least thirty minutes a day on at least five days or 'walking' for at least thirty minutes a day at least five days in the past seven days.

1052 www.cdc.go.kr



Vol.8 No.44

! Current status of selected infectious diseases
1. Hand, Foot and Mouth Disease(HFMD) 00

43rd week(10.18-10.24)

Republic of Korea, week ending October 24,
2015 (43rd Week)*
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Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending October 24, 2015 (43rd week)
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Figure 2-1. The mean of outpatients to Epidemic keratoconjunctivitis for a week Figure 2-2. The mean of outpatients to Acute hemorrhagic conjunctivitis for a week
3. Influenza, Republic of Korea, week ending -
October 24, 2015 (43rd week) o |
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Figure 3. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients,

2012- 2013 to 2015-2016 seasons
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 24, 2015 (43rd 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 average! 2014 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 4 112 1 251 156 129 148 133
Group Paratyphoid fever 2 46 1 37 54 58 56 55 Singapore(1)
I Shigellosis 1 82 2 110 294 90 17 228
EHEC 6 69 1 111 61 58 71 56
Viral hepatitis A§ 13 1,600 23 1,307 867 1,197 5,521 -
Pertussis 4 192 1 88 36 230 97 27
Tetanus - 19 1 23 22 17 19 14
Measles 3 15 1 442 107 3 42 114 Philippines(1)
Mumps 413 19,933 198 25,286 17,024 7,492 6,137 6,094
Group Rubella - 23 1 11 18 28 53 43
I Viral hepatitis B§** 67 3,117 47 4,115 3,387 2,753 1,428 -
Japanese encephalitis 1 30 1 26 14 20 3 26
Varicella 698 32,725 426 44,450 37,361 27,763 36,249 24,400 Laos(1)
zﬁﬁﬁgf 2 198 2 36 - - - -
Malaria 7 674 14 638 445 542 826 1,772 Unknown(1)
Scarlet fevertt 108 5,187 21 5,809 3,678 968 406 106
mz;::ggi‘;ma' - 9 - 5 6 4 7 12
Legionellosis - 29 - 30 21 25 28 30
Vibrio vulnificus sepsis 1 33 2 61 56 64 51 73
Murine typhus 2 10 2 9 19 4 23 54
Group Scrub typhus 1,044 2,461 775 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis 8 60 4 58 50 28 49 66
Brucellosis 2 28 - 17 16 17 19 31
Rabies - - - - - - - -
HFRS 23 210 25 344 527 364 370 473
Syphilis§ 21 832 18 1,015 798 787 965 -
CJD/VCJD§ 4 58 1 65 34 45 29 -
Tuberculosis 663 27,105 676 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 14 792 23 1,081 1,013 868 888 773
Philippines(5),
Dengue fever 9 189 3 165 252 149 72 125 Vietnam(2), Malaysia(1),
Myanmar(1)
Botulism - - = 1 = = = =
Q fever 2 30 - 11 1 10 8 13
Group West Nile fever§ = = = = = 1 - -
N Lyme Borreliosis 1 11 = 13 11 3 2 =
Melioidosis - 3 = 2 2 = 1 =
Chikungunya fever - 1 - 1 2 = = =
SFTS - 70 4 55 36 = = =
MERS-CoV - 186 - - - = = =

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 2015 are provisional data but the data for years 2010, 2011, 2012, 2013 and 2014 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, 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,

§ 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,

i 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 £ (043) 7T19-7176
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Table 3. Reported cases t of national sentinel surveillance disease in the Republic of Korea, week ending October 24, 2015 (43rd Week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ;J;r Current  Cum. 50 ;;r Current  Cum. E? ;/Jt?a.r Current  Cum. 50 :2; Current  Cum. 50 ::;‘r
week 2015 averages week 2015 average$ week 2015 averages week 2015 average$ week 2015 average’
Total 2.0 26.1 34.2 1.9 8.4 9.7 2.6 21.4 19.1 24 22.3 19.8 2.1 14.8 11.5

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 Ist week to current week for 5 preceding years.

x 221 (043) 719- 7168, 7178

T8 &4 olslisi

(Table 1)-& At 517 2hAgt ﬁ@{}ﬁbﬂﬂr 20154 3 5= RP@ATS v|wet 2, "Current week= 20159 g 2o AnAFE
UERH, "Cum, 2015,2 20159 155 g F71x|2] A A4y 12]31 5—year weekly averager= A\ 51(2010—20149) 35 32
A0 AGL} oA 2F o]F 2390 ANAS(E 25F) FHHo 2 AARETE 182 2 "Current week ¥} 5—year weekly average,2] A3l
A5 vlashd s = o] AR ofde] Alar =3-& Hlws & 4= Qlt} otal no, of cases by yearn= A\ 5|7 s 749
A= Ueh= S SAloIH e A% Bl & 4= ik

[¢]

o

rBLr

ofl) 20143 123=2] '5—year weekly average(b'd7t & Hrt),= 20103F2E 201432 10F=2E 14F71X|9] A 74
& 2532 Lz I = Freligict,

* 5—year weekly average(5\d F H+H)=(X1 + X2 + -+ + X25)/25

10% 13 13% 14%

20154 siig =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

Al &2 [Cum, 5—year average2} Cum, 20155
v s 5111 2|79 lTJq Alara Oﬂ o 17429} v w7} 7458k} Cum, 5—year averager=
A 5E(2010—20144) =Z2to] =77k Alar

(Table 32 244 Aol tizh Audgtom, A2 WP e A& stefst=t] Ezol "k
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