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Accurate annotation of variants in genome
Abstract
Background: Single Nucleotide Polymorphism (SNP) has been widely used as a marker to | =R LT FTMME SR}
indicate a unique region in human genome. Using the SNP markers, Genome-Wide 5 B, 243, dazl, 2=z

Association Study (GWAS) has discovered thousands of SNPs associated with diseases.
Despite the importance of uniqueness, however, previous studies have reported that some
SNPs in the public databases mapped to multiple positions of genome. These non-unique
SNPs (NU-SNP) may result in the misinterpretation of association analysis.

Methods: Using dbSNP data, we profiled and analyzed the characteristics of NU-SNPs in
the human genome. NU-SNP was defined as follows: (1) identical position yet different
rsID, (2) rsID with multiple genomic position, (3) fail of experimental validation by 1000
genome projects, (4) SNPs on paralog region. To identify influences of NU-SNPs on
genomic studies, we analyzed the SNPs of commercial chips, imputation panel, repeats, and
previously reported GWAS results.

Results: We identified that over 40% of NU-SNPs were distributed on repeats and almost
all suspected SNPs were located at segmental duplications. Moreover, NU-SNPs were also
observed from commercial chips, imputation reference panels, and GWAS catalogue. In
conclusion, we recommend careful interpretation and inspection of non-unique and

suspected SNPs among analysis results prior to further experiment or replication study.
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(Non—unique SNPs(POS)), (2) 5Let rsIDE 7[Rl ATt
A= tE SRIREES 2=
(3) 1,000789] grIoA HrEE o HESAH]
Aot 4L (Suspected SNPs(1000G fail), (4) sfH=1

742 (Non—unique SNPs(rsID)),

A4

(paralog)? G-Z1=}ef| 9|5 SNP(Suspected SNPs(Paralog)).
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California, Santa Cruz, UCSC)2} NCBIo|A A|-&3F= SNP

glofefHo] g dide2 NU-SNP& 24813t + 3oflA
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TollA 7H wo] AL&EE SNP AHyHS &3
BI®] 73%-
5,3239707F 919tk NU-SNP: UCSColA Algst= SNP
Z olgslgon mFR 19 1000G failedol
FgshE NU-SNP2> NCBI AHol|A] F&39ich UCSCet
it A= oE
o2 A Ko EA3t rsID7} Hoj® 29072] SNPe} Eelst
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59F 7310] 7 21,0009 A4 FEA] whEEgl ot 179k
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Tz o] EAR-EC] WHE, AA|EAL EAE o] Whgst=
o] S JLx o] (Structural variant)gfal ShH, of2] x]oilA
WA= NU-SNPO| 91 ARSI | Qi F-2R0lete] HAIE

7| Z 11% ©]A49] non—unique SNPs(RS)2}

o
)
o2
_I)v
)
il

Z(Heterochromatin block)& 7[X|1L

SNPs(Paralog)= 7H

ASE= lofeuo]2oli= SNP ©]¢je] Indel 5 E th&  ZARBKIHL oI5 9J8l UCSCelA ¥ P(Repeat regions)t
Hejo] S-AWHo|E xZEs Q7] wEo, 2 ATA HBEA(Segmental duplication) FHE =3 cHTable 2).
Table 1. NU-SNP from UCSC and NCBI
UCSsC NCBI

Total number of variants 65,465,020 Total number of variants 61,045,456

SNPs 59,359,275 SNPs 53,227,092

Non-unique SNPs(RS) 2,937,825 Suspected SNPs(Paralog) 56,903

Non-unique SNPs(POS) 2,331,065 Suspected SNPs(1000G fail) 173,252

Abbreviation: SNP= Single Nucleotide Polymorphism, NU-SNP= Non—unique SNPs, UCSC= University of California, Santa Cruz, NCBI= National Center for Biotechnology Information

4) 0| A= ZHIFHP 2 E (International HapMap Project)| SNP HEE &
T MPA Effet QIF 2F 250082 7 IMEEE Mt =
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5) 1,000 genomes project=
Q2 (http://www.1000genomes.org).

6) Paralog= stLte| SEIH|GH-2)

FHO| YEE Solsie

&) oM =S Solf YA |AF HVIMES 7K REAE

www.cdc.go.kr 95



Distribution of SNPs on each Chromosome

= Suspected(1kg fal)

Ratio(%)

9
3
0

12

Figure 1. Distribution of SNP and NU-SNP by chromosome
|

i |

3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 M X Y

Chromosome

SNPs on Repeat

gz

spected(Paralog)
' Suspected(1kg fal)

Ratio(t%)

L sepwe L e A ERVI  NONE ERVLAGIR ERVLMIR Al ERVI o Slite
&SEG_DUP &SEG.DUP &SEG_DUP &SEGDUP &SEG_DU
Categories

Figure 1. Distribution of SNP and NU-SNP by chromosome
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Table 2. The number of each repClasses in repeat maskers

refClass Number refClass Number
DNA 461,751 LINE 1,498,690
LTR 717,656 Low complexity 371,543
RC 2,236 RNA 729
SINE 1,793,723 Satellite 9,566
Simple repeat 417,913 rRNA 1,769
scRNA 1,340 snRNA 4,386
SrpRNA 1,481 tRNA 2,002
Other 3,733 Unknown 7,036
DNA? 1,881 LINE? 51
LTR? 122 Unknown? 97

*“?” means that the refClass is not clearly categorized.

Bt FxRo] ol 2ot A2 SRIEITH(Figure 2),
TESH1,00079] Al oA raEERlon AS-Ae] ARt 739
(Suspected SNPs(1000G fail))*= L1 transposable element2}
Alu HHEAE Aol ASIe. sjd 2 d(paralog)d] 75 90%
ool FEEA M| flofl AR, NU-SNPE©

At Fa% ol B S S EAsHS e 9

WA de) ALgEI gl 370 HEel NU-SNPo| e}
sgteo] Sli=A] Belsh] 913l imputation 717e] AMgEE
2z ARe), FAR) i Wy e o] glolelol )
GWAScatalogellA] R8 2E319Ick Bt §o] A7l
%2 AR A4S SNP o] NU-SNP7H 2Ashede

B89y, 1 AY imputation $JgF x HHO} AME-

Table 3. The number of SNP in each commercial array chip and 1000 genome reference panel

AFFY5 AFFY6 ILLU 550 ILLU 650 ILLU 1M 1000G panel
All SNP in chip 440,638 909,297 560,972 660,389 1,217,520 39,343,900
Suspected SNP(paralog) 305 14 277 338 2,802 15,928
Suspected SNP(1000G fail) 170 524 551 619 1,467 7,834
Non-unique SNP(POS) 2,177 7,285 3,252 3,766 12,533 179,581
Non-unique SNP(RS) 1,633 5,081 944 1,133 17,506 137,965

7) Imputation 7 [20[2+ ZSXIZ 0S(missing value estimation)h= ZI0ICt 12 RTR|HTOIMN= FTFHO0| O0|220{2|0[0f A 22 YEE 7|22 0jo|2.20{2]0 o= Six[Tt

X YBE TR0 HBE 0I5510] 2| AIBE 4 Qs REH0| HEES £712 SHEsir| AIZED ULk

8) http://www.genome.gov/gwastudies/
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SNPH| NU-SNP7} ZAJ51= 28 sl (Table 9).
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Comparison of Dental Caries by National Oral Health Surveys among Adolescents

Abstract

As for the national oral health surveys in Korea, there are the Korea National Health & R ER 2EHIE A EYEALL
Nutrition Examination Survey (KNHANES) and the Korean National Oral Health Survey oz, 27"

(KNOHS). Since each survey has different sample design and operation system, the results

of each survey are different. Nevertheless, both surveys showed a similar trend in the

prevalence of dental caries among adolescents over the past 5 years.

Sebetol W} 420 TRVAEAS HESHe 2R s 2AT YoMk ABFEYHoR 2ATY
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AR AR olcHl], FUNTAAGNEAE AR 124 A7 BEmggolth AAkAle] 253 EAHOS
Alozo] Aol TAAZGES Sots] S13) 3dntet  wefste] ofloldwt 54 X oFF, 124 Foku SIS
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AR AP Apole]] w2 et oF - B APkeAS e Aol w2 ApelE REFE] Hlel Al2lA A, okl 4
H]waf = 1A} Sk 3Rt AV, BAIEE A7HE, /AN LY
SUAZYGEARE FRYe SHle] AdeES wetsl] SAREY B g Ve R e 5] &tk
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ZAGC R Bty 199897 E 200697 39 7], Ee g Aejabel ofsf EH, 1919] A|fejatet
20073 o]F wid At e A= g RARR 1]1e] BRIl ] He g =] It
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290 ZF Aol Adhe: FEEAMS Eete] AzF |y} SIS A (Health Plan 2020)014%= 54
F 40-459°] Folaigltt. B8 FE52 AFT2ARE A B 124 G| AokpAlS HAaE Y SRARR

L FUSEATARE ogstgon, AEMR 1 4k glos] WHO, OECD 5 SA7lwko.sie A3shs
3l

Fooha, Qv Aofn} ofukE XHoE o] ZATE  FAACl ARe|E BEH gk ERAA Hol= I3,
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Table 1. Comparison of Korea National Health & Nutrition Examination Survey (KNHANES) and Korean National Oral Health Survey (KNOHS)

Contents KNHANES KNOHS
Main agents Supported by Korea Center for Disease Control(KCDC) \?\;Jeﬁ%?ged by Oral Health Division in Ministry of Health and
gogg?gf éLergcrjnslcm dihseeilhsz r;snk dfgfégggeing;{waefg:etﬁzlence Monitors the prevalence of oral health and provides data for
Purpose development and evaluation of health policies and the development and evaluation of oral health policies and
programmes
programmes
Legal basis National Health Promotion Act Dental Health Act

192 primary sampling units(PSUs) and 20 final target

household
%1 years old and more

Participations

Sampling plan Multi-stage clustered probability design

Period of survey Every year

Methods Household-based survey

Survey contents Medical and oral examination & questionnaires

Examiner 40-45 Public health dentists

% Dong/eup/myeon—Sampling units—Household

190 primary sampling units and target aged group
x5, 8,12, 15 years old children and adolescents

Multi-stage clustered probability design
% School—Class

3 years cycle
% 2012 survey period: 2012.3.~2012.7.(5 monthes)

School-based survey
Only oral health examination & questionnaires

10 oral examination teams
(team: 1 dentist & 1 supporter)

°F 1007 Afolw, ARILAAF L2 = oF
420 2 AR} Srof Zfol7) EA)3HHTable 1).

w5 ok % A4 A=A G fA Hope Al

5,000

HO3I 9 o= (8% £A9HE, prevalence of active
HEEE

P2 AL A3t 2007E
36.0%°014 20124 28.4%%2 AAAOZ FAsh= Ao,

caries for primary teeth) =
ME dEd2= HYg 20% =522 HEE 29
AR ZAF A 20009 63.9%°A4 20129

ol (FA $24HEE, prevalence of dental caries
AR = e
0% T 7has)
H
A7 AE = A A3} 2000 83.3%14] 20109 61.5%=

experience for primary teeth)& <A
20079 60.4%°114 2012 54.9%% A2
¥ Holu, AF

rr

AL 4% 5720 W5

tlo

£0 7 Fkasitprt 20129 62.2%% 62% s A8

AL WG A AL YT Aok £(dft index)t

A3} 20074 3.070llA 20124 2,702 A
Tasts AT S 2904 | 2010¢0= 30702 thA
S7FeItZE 20119 2 VH 2 Hasshs 5ol4 ¥les HSloh
IR A=A} A3t 20004 5570014 2006E 29712
T ZoF Atk ¥ 20129714 FHE 54z 3.070 A=
AJstal glof, F AejzAl AutofA zpol7h S
ok 124 oFE & gR] LA19HE-S(prevalence of active
caries for permanent teeth) =HIA7FGFZAL A3k 2007
Bl U A A 2 B
stel,
sroE

33.6%014 20128 12.6%% FA) 7
AAl 20009 42.0%°1A4 20129 12.2%% T4
2012499 F AHHRAF A3 BF 12% A%
UERTh SR A 8SHA] 9 Z[ohp-Al5e] AU, SAXES
AL, FAZ <5 ol B Huol Y
Jal(P2] 4743 E, prevalence of dental caries
experience for permanent teeth)S =HIA7FGUYZAL AT}
20073 58.9%A41 2012W 577%=2 58% ¢+ A5t

om, UL FATFAE AR A 20008 77.1%C) A]
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Figure 1. Dental caries index by age
Prevalence of active caries for primary(permanent) teeth: percentage of people who currently have 1 or more decayed primary
(permanent) teeth
Prevalence of dental caries experience for primary(permanent) teeth: percentage of people who have decayed and(or) filled primary
(permanent) teeth
Average of dft index: number of teeth that have decayed and(or) filled primary teeth
Average of DMFT index: number of teeth that have decayed and(or) filled and(or) missing permanent teeth
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1. Kim JH et al. 2012, The comparison of the characteristics
of Streptococcus mutans isolated from caries free and high

careis children, J Korean Acad Oral Health 36:1-6,

2. Shin BM et al, 2012, Socio—economic inequalities in dental
caries in Korea, J Korean Acad Oral Health 36:144—152.

3, AR 2013, 20129 AFAREA,
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Publishment of Guidelines on Standard Operating Procedures for Cord Blood Banks in Korea

Abstract

'Guidelines on standard operating procedures for cord blood banks; is published and ZHPUREE H7(0[ARRME SHQEIZIA|IL

distributed to 17 approved cord blood banks by KCDC (Korea Centers for Disease Control

& Prevention). Therefore, this article aims to explain the main points of 'Guidelines on

standard operating procedures for cord blood banks;.

A& (Umbilical cord blood)-&
+E 2E W "Eto] EAst= Edoln, =¥
(Hematopoietic stem cell)7} =55}0] &40]4(Bone marrow
A =

blood transplantation)®.2

A7 Aot Eubet uf
oA 3
transplantation)¥} =3t 1] HEAE FFH F
sfuolcht], Aol 4lCord
A& 7F5% AHe gool(Hematology malignancy;
gHAplastic anemia, Sickle cell
So] gt
L Q1914 Aitel

anemia; AY=FINE, AFAE+E
AES Aol g
=7k ot 2Rk Al Fste] Hastirrh A A=l A-ge
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* Current status of selected infectious diseases

1. Influenza, Republic of Korea, weeks ending o %
January 24, 2015 (4th week) -

&0

20
o 2015UE A4 olZZolxo)AlekA} Bgo olafdkat |
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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, weeks ending January 24, 2015 (4th week)

* 20155 A= g7l HiRt Ak AR 59.3% o] Sgvhelef v HEE
(FT 45 Fat 2357119] Za7 Aol gt fodxk AArEE deElaL Q)

% FESTE HYSA0|IER HEIKS

22%11 Aé Weekly Detection rate (%)
(week) S HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
1 55.7 55 0.9 1.9 9.1 16.0 11.9 0.5 0.0
2 51.0 2.8 0.4 12.4 13.5 12.0 8.4 1.2 0.4
3 51.7 3.4 2.1 8.9 22.0 7.6 6.4 0.4 0.8
4 59.3 6.1 0.4 7.4 29.9 5.2 8.7 0.4 1.3
Cum.* 54.3 4.4 1.0 10.1 18.7 10.1 8.8 0.6 0.6
2014 Cum.” 57.1 4.6 5.2 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 — Jan, 24. 2015, (Average No. of detected cases is 235 in last 4 weeks)

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

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

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, weeks ending January 24, 2015 (4th week)

o 015G A W) BE/1ar AR Zolael A A F A S ABRAR NI 718 Al RE-S 4.0%)

unit: %
week 48 49 50 51 52 1 2 8 4
P&IT mortality 4.1 3.2 5.9 7.0 5.0 4.6 5.3 8.7 4.0

* Reported mortality data is based on the result of 25 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,
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending January 24, 2015 (4th week)*

unit: no. of cases’

Classification of disease* Cwu;fE t (2:81% v?lg:ﬁ; Totalno. of cases byyear :)ngrr:zgtcvil:i
average! 2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 7 18 3 255 156 129 148 133 Pakistan(1), Philippines(1)
Group Paratyphoid fever - 2 1 37 54 58 56 55
I Shigellosis 1 8 3 111 294 90 171 228
EHEC - - - 114 61 58 71 56
Viral hepatitis AS 19 79 32 1,315 867 1,197 5,521 - Cambodia(1)
Pertussis 3 17 1 121 36 230 97 27
Tetanus - 1 - 26 22 17 19 14
Measles 11 23 - 493 107 3 42 114
Mumps 531 2,316 77 25,804 17,024 7,492 6,137 6,094
Group Rubella 8 7 = 67 18 28 53 43
I Viral hepatitis BS” 101 408 38 4,816 3,394 2,753 1,428 =
Japanese encephalitis - - = 26 14 20 3 26
Varicella 1,118 6,058 565 44,720 37,361 27,763 36,249 24,400 Philippines(1)
e .
Malaria - 8 1 661 445 542 826 1,772
Scarlet fevertt 146 566 15 5,890 3,678 968 406 106
oo S R S
Legionellosis 1 4 - 30 21 25 28 30
Vibrio vulnificus sepsis - - - 62 56 64 51 73
Murine typhus - - = 13 19 41 23 54
Group Scrub typhus 10 45 8 8,286 10,365 8,604 5,151 5,671
I Leptospirosis - 1 - 60 50 28 49 66
Brucellosis - 4 - 22 16 17 19 31
Rabies - - - - - - - -
HFRS 3 1 4 368 527 364 370 473
Syphilis$ 22 70 10 1,020 799 787 965 -
CJDNCJDS 1 9 1 78 34 45 29 -
Tuberculosis 652 2,685 601 35,608 36,089 39,545 39,557 36,305
HIV/AIDS 11 30 10 1,060 1,013 868 888 773
Dengue fever 2 7 2 170 252 149 72 125 Cambodia(1), Philippines(1)
Q fever 1 6 = 1 11 10 8 13
West Nile fevers - - - = = 1 = =
GrI(‘)]up Lyme Borreliosis - 1 = 15 11 3 2 =
Melioidosis = - - 2 2 = 1 =
Chikungunya fever - = = 1 2 = = =
SFTS 1 5 - 127 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.

T 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,

1T Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending January 17, 2015 (3rd week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5? u;r Current  Cum. 50 u;r;r Current  Cum. 5(_: ug;r Current  Cum. 5(_: ug;'r Current  Cum. 5(:' u;na.r
week 2015 >V week 2015 > week 2015 > week 2015 OV week 2015 Y
average’ average’ average’ average’ average’
Total 2.0 2.5 5.1 1.7 2.1 2.4 2.0 3.0 3.4 2.8 3.3 3.3 1.4 1.9 2.2

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,

F8 57 ol

(Table 1)-& A\ 5% 2RSS W72} 2015 i 5= Ay fﬁ & vk 2, "Current weeki= 20154 8 9] A=
el "Cum, 20152 201549 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3fg F2]
AT A5} o]F 2F o]F 230 ANAL(E 25F) FFOoE 71] XFEItt 72|22 "Current week, Y} '5—year weekly average;®] 411l
42 v|wshd g = o A-T} oAde] ATl =2 vjws) B 4= 9tk Motal no, of cases by year/= A 5@7F s 7l
A= Ueh= S EAloIH A= A Blas] & 4= ik

[¢]

o ju

rﬁ_r

of) 20143 123=2] '5—year weekly average(bd7t & Hrt),= 201032E 201432 10F=2E 14F71X|9] A1 742
& 25F 2 Lhw e 2 Fofirich

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

105 RES 135 143

20154 she =

2014 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 lT‘"4 *]—1—7451\—01] o T8} Bl 7} 755t Cum, 5—year average =
At 518(2010—20149) Hoke] E7)7F Al
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