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Resource Development of Unidentified Human Pathogens using Automated Identification Systems

Abstract

Background: Microbial identification is an important item to characterize the pathogen in
managing its resources. Unidentified pathogens in automated identification system are
identified using genetic, biochemical analysis and developed as a national resources in this
study.

Methods: For this study, we collected 437 unidentified strains from branch banks of NCCP
for collecting pathogens. 16s IRNA gene sequencing was performed for the comparision of
sequence similarity. Subsequently, the novel species candidates were selected based on the
degree of sequence similarity. Temperature, pH, the growth with the NaCl tolerance was
observed and VITEK II was investigated for biochemical identification. Phylogenetic
analysis based on 16s rRNA gene was performed using PHYDIT program. Gene alignment,
production of the phylogenetic tree was used for neighbor-joining method based on Juke's
Cantor model.

Results: Eight strains exhibiting less than 98.65% 16S rRNA gene similarity with known
species were selected as the primary candidates for novel species, and 25 strains exhibiting
98.65~99.0% similarity were also selected as possible candidates for novel species. Among
the primary candidates, Dermabacter sp. and Ewingella sp. stains were finally selected as
the possible strain for novel species. In these strains additional experiments, such as genome
sequencing, DNA-DNA hybridization etc, are in progress. And 15 species 15 strains were
new registered in pathogen information management system (PIMS).

Conclusions: As in this study, human pathogens unidentified using automated identification
systems are expected to be unknown taxa included and these missing pathogens were
developed as national resources. Continuously collecting and analyzing these pathogens is
considered to be very important because it is subject to be novel species candidates for

obtaining a useful standard resources.
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Table 1. Index of pathogen resources in NCCP (2015 9¥ 7|&)

Resources
Bacteria
Fungi

Virus
Derivatives

Total

No. of Species No. of Strains
468 1,660
134 273
13 91
39
615 2,063
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Figure 1. Major pathogen resources and clinical informations
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Figure 2. Evolution of bacterial identification in the microbiology laboratory
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Table 2. 8 primary candidates of novel species and 16 rRNA genetic similarity ({96.65%)

DNA FAHE T0%+= v

EFEcHTable 2, 3).

S Uil 497 ooz 16S
rRNA S42} SAFE7} 98.65-99.0% Alole] #3558 A%

SR (o2 Hslal & 24+t AlF TE (9o 2

TR I 2o R BF7E 324575 A 16s rRNAS

A EAL 435kl 16s TRNA 47+ 971449

Sample No. Length (bp) 16S rRNA gene analysis Sequence similarity (%)
1 1480 Streptococcus porcorum 682-03(T) 97.24
2 1464 Corynebacterium auris DSM 328(T) 97.95
3 1437 Bacillus horneckiae DSM 23495(T) 98.12
4 1459 Corynebacterium imitans 2023(T) 98.14
5 1416 Citrobacter farmeri CDC 2991-81(T) 98.16
6 1382 Ewingella americana GTC 1277(T) 98.26
7 1412 Yokenella regensburgei GTC 1377(T) 98.36
8 1482 Cedecea lapagei GTC 346(T) 98.50
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phylogenetic ¥-412- PHYDIT program(ver 312 ©-8313cH7, 8],
Q7ML alignment 2 Al 242 neighbor—joining

IS o] 8359l o Juke's Cantor®] one parameter

(Figure 3).
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Table 3. 24 possible candidates of novel species and 16 rRNA genetic similarity(99—98.65%)

Sample No.

1

22
23

24

Length(bp)
1324
1327
1419
1347
1405
1484
1384
1394
1394
1400
1345
1325
1365
1399
1420
1427

1363

1392
1403
1405
1352

1441

16S rRNA gene analysis
Streptococcus anginosus subsp. whileyi CCUG 39159T
Streptococcus anginosus subsp. whileyi CCUG 39159T

Streptococcus anginosus subsp. whileyi CCUG 39159T

Cupriavidus metallidurans CH34(T)

Citrobacter farmeri CDC 2991-81(T)

Citrobacter koseri CDC 3613-63
Corynebacterium striatum ATCC 6940(T)
Dermabacter hominis DSM 7083(T)
Streptococcus parasanguinis ATCC 15912(T)
Acinetobacter soli B1(T)

Citrobacter youngae CECT 5335(T)
Dermabacter hominis DSM 7083(T)
Brevibacillus brevis NBRC 100599

Citrobacter youngae CECT 5335(T)
Paenibacillus stellifer 1S1(T)

Bacillus licheniformis ATCC 14580(T)
Pseudomonas xanthomarina KMM 1447(T)
Proteus hauseri DSM 14437(T)

Dermabacter hominis DSM 7083(T)
Corynebacterium pilbarense IMMIB WACC 658(T)
Corynebacterium aurimucosum ATCC 700975(T)
Microbacterium testaceum DSM 20166(T)
Bordetella avium 197N

Lactobacillus fermentum NBRC 3956

Sequence similarity (%)

98.52
98.59
98.64
98.66
98.72
98.77
98.77
98.78
98.78
98.78
98.79
98.79
98.83
98.84
98.86
98.87
98.90
98.91
98.91
98.91
98.93
98.93
98.96

98.96
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Figure 3. Phylogenetic tree of Dermabacter sp. No.32(a), Ewingella sp. No,161(b)
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Table 4. Biochemical characteristic of the primary candidates for novel species

Biochemical Details

2 AMY + 4 PIPLC - 5 dXYL -
13 APPA = 14 CDEX = 15 AspA =
20 LeuA + 23 ProA - 24 BGURr -
28 AlaA A 29  TyrA A 30 dSOR =
38 dRB - 39 ILATK - 42 LAC +
47 NOVO - 50  NC6.5 - 52 dMAN -
57 dRAF + 5  O129R - 59 SAL -

64  OPTO +

8  ADH1 + 9 BGAL + 11 AGLU +
16 BGAR + 17 AMAN i 19 PHOS -
25 AGAL + 26 PyrA + 27 BGUR -
31 URE - 32 POLYB - 37 dGAL -
4 NAG - 45 dMVAL + 46  BACI -
53  dMNE - 5 MBdG - 5  PUL -
60 SAC + 62  dTRE + 63 ADH2s -
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Table 5. New registered resources available distribution

N8y Ni42=

NCCP No. Name
15907 Acidovorax temperans
15914 Acinetobacter radioresistens
15916 Acinetobacter nosocomialis
15929 Staphylococcus pettenkoferi
15930 Roseomonas mucosa
15931 Raoultella orinithinolytica
15932 Paenibacillus urinalis
15933 Corynebacterium striatum
15934 Corynebacterium falsenii
15936 Brevundimonas diminuta
15936 Brevibacillus borstelensis
15937 Bacillus marisflavi
15938 Bacillus infantis
15940 Providencia stuartii
15941 Corynebacterium resistens

Clinical information

human(M/7), CSF, & &3, 2012
human(M/65), Pus, tH+*, 2012
human(F/65), sputum, ZL ZIZ, 2012
human(M/72), Blood, 5 &3 2012
human(M/2), Blood, &£ T3, 2009
human(M/0), Voided urine,Zd'e ZIZ, 2011
human(F/63), Blood, £ T3, 2011
human(M/74), Sputum, CH=E, 2011
human(M/75), Blood, & ®3, 2013
human(M/62), Voided urine ,CH7*, 2011
human(F/11), CSF, & FZ=, 2012
human(M/51), Blood, Z7| =%, 2010
human(M/17), Blood, CHT, 2010
human(M/81), Voided urine, A= &I, 2011

human(M/57), Pus, M& MZ, 2012

8% TR 2 TSk o] =7 ARk

Quehn Boh E3 HUES

ARIHO R 8% BEAY B 9 ATS Slsle] A7
AL QI
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Analysis of Characteristics of Blood Donors with Occult Hepatitis B Virus Infection

Abstract

Background: Since June 2012, HBV Nucleic Acid Amplification test (NAT) has been

=
implemented in Korea. Occult Hepatitis B Virus infection (OBI) donors who were reported =Y,

as HBsAg negative and HBV NAT positive were confirmed.

* A KHdrlord@korea kr, 043-719—7660)

Methods: Characteristics of HBV NAT reactive donors from 12 June 2012 to 11 June 2013

were analyzed through the Blood Information Management System of the Korean Red Cross

Blood Services. Anti-HBc, anti-HBc IgM, anti-HBs, anti-HBe and HBeAg assays were

performed for OBI donors. The same assays were performed for HBsAg positive/NAT

positive donor as control. HBV DNA quantitation and analysis of HBV S gene variants were

also conducted.

Results: A total of 374 OBI cases were identified. The ratio between males and the elderly
was high. Among 346 adapted specimens of OBI donors, 65 donors (18.8%) had a HBV
DNA titer of more than 20 IU/mL and most of them were anti-HBc negative (90.7%). About

71 specimens out of 346 samples were isolated with HBV genotype C; HBV S gene variants

were identified in 15 donors.

Conclusion: With the implementation of HBV NAT, the blood safety level was improved.

The management of hepatitis B infection could be further enhanced if additional clinical

research will be conducted on OBI donors.
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ChLIA)oflA /3ot HBV NATOA] 9F49Q1 4971 E1=9)

B

E o

o]59 ¥ FHL HBV NAT FAZAI | wzt w75,

NG A= Feole o] gAHE E3t AFAL A HAFZLHAL

AE7150] 9IS AL AFA A= Zlegic) 20124 69 129%E 20134 6¥9 114712 dAdet
B oA HBsAg AAMET S4oWA HBV NAT & 2,572,513%9) 318A} % HBV NAT #AF Ao = Yehd

AT ool OBI A&t geldo] whel OBl Adx  A&AE 1,5239(0.059%)01900H, 0|5 % HBsAg 4.

Tk sl OBl 984 54 9 @83 digt HBV NAT 44 Z2#E =<l OBl @A 3744o=

SH, sk 54 Ak AA SR} Fof A= 0.0145%, NAT FAA}F Fol|Al= 24.556%7}

OBI°|| 3l kT Table 1),

Table 1. HBV NAT test results in blood donors (2012, 6. 12 — 2013. 6, 11)

No. of blood donors HBV NAT* HBsAg ChLIA
Non-reactive(%) 2,570,990(99.941) -
HBsAg reactive T 1,145(75.181)
Reactive(%) 1,523(0.059) HBsAg HOD * 4(0.263)
HBsAg non-reactive(OBI) 374(24.556)
Total 2,572,513(100)

* HBV NAT, Procleix TIGRIS System(Grifols, USA) and Procleix Ultrio plus assay (Grifols, USA)
T HBsAg, Abbott prism HBsAg(Abott, USA), reactive; S/Co ratio is more than 1.00(Cut off: 0.80)
FHOD, High optical density, S/Co ratio is more than 0.80 and less than 1.00, means gray zone, regarded as HBsAg reactive

Reactive rate(%)

0.200 -
0.180 - —o—All HBV NAT reactive ——HBsAg nonreactive/HBV NAT reactive
0.160 +
0.140 -
0.120 -
0.101
0.100 -
0.080 -
0.060
0.040 -
0.020 -
0.000 ' :
= = = = = = = = =i = = =3 =
g £ % I 2 § : £ & Z 2 B E % 3
151 S = 3 S %p 2 g s a & =
Z A S 8 5 5 & =2 g g
1) > 5} %

Blood center

Figure 1. HBV NAT reactive rate according to blood center
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E ExjollA] OBl AR} HES 21 Ak,
AFAH0.025%)0] 7H =A VErgt) ol AlFEA g2
HBV-NAT }/3E%= et Hlaf A Yebddrh(Figure 1),

¥R WA Aol OBl AEA BEE 3}IsH At

A 3749 = FAo] 2969(79.1%), olAJo] 78H(20.9%) =

2k g A ot vlwa dn W 00163%, o

0.0103%2 LFEPTHTable 2).
ddgEE WA AgA)A OBl A} HELE g9l Axf

o=

Table 2. Distribution of gender in OBl donors

Ni8d N42=

10 0.007%, 207 0.010%, 30t 0.009%, 40t 0.044%,
50t 0.132%, 60T ©14F 0.308%= Uerstth, HBV NAT
G 10dellA FgHIEe] w2 Aol NSl OB fdAk=
A0t o] wlEo] SR, 53] 60| odelM w2
&= YR THTable 3).

OBI &&#} 3747
FAZI, v AREAEAA 7122 65 TU/L o,

3t ALT (Alanine transferase)

65 IU/LS {2 7%= 271(0.535%)°1/cHTable 4).

Gender No. of blood donors No. of HBV NAT reactive donors OBI donors by bﬁ‘:;ig 3;%?;(% )
Male 1,816,688(70.6%) 967(63.5%) 296(79.1%) 0.0163
Female 755,825(29.4%) 556(36.5%) 78(20.9%) 0.0103
Total 2,572,513(100%) 1,523(100%) 374(100%) 0.0145
Table 3. Distribution of age in HBV NAT reactive donors
Age No. of blood donors No. of HBV NAT reactive donors OBI donors by bﬁ‘:;ig g:)'%?;(% )
16-19 973,524(37.8%) 746(64.9%) 72(19.3%) 0.007
20-29 1,055,409(41.0%) 130(11.3%) 103(27.5%) 0.010
30-39 316,133(12.3%) 108(9.4%) 28(7.5%) 0.009
40-49 162,126(6.3%) 113(9.8%) 71(19.0%) 0.044
50-59 57,521(2.2%) 47(4.1%) 76(20.3%) 0.132
60— 7,800(0.3%) 5(0.4%) 24(6.4%) 0.308
Total 2,572,513(100%) 1,523(100%) 374(100%) 0.0145

Table 4. Distribution of ALT in OBI blood donors

ALT (U/L) No of donors(%)
(65 372(99.465)
=65 2(0.535)*
Total 374(100)

* 2 donors showed ALT level of 71 and 77 individually.
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59 7|7 5T HBsAgdt HBV NATZ} 55 oFAJQ] Eed 50710
oo ABEICE HBY B4ekAaARA HBY % USA(HBY
core antibody, anti-HBc) #HAL, HBV FHIA(HBV surface
antibody, anti—-HBs) #A}, HBV envelope 3E(HBV envelope
antigen, HBeAg) AL HBV envelope SAHBV envelope
antibody, anti-HBe) 7AFS AIA519aL, B Architect(Abbott,
USA) Alef 2 RIS o513 HBV DNA AR AR= Cobas
Ampliprep/TagMan system (Roche, Swiss)2 o838}tk

= A AzALe Aol vt GAs A duks

A HJArAT), 346% F 178%(51.4%)°] anti—HBc

FeE HYom, olF 4%(2.2%)2 anti—HBc IgMoAE 44

PUBLIC HEALTH WEEKLY REPORT, KCDC

AE BT} Anti-HBc IgM & HQl 4782 27 anti-HBs7}
SAole, o]F 212 anti-HBeZ| ¥/do|ict
Anti-HBcx= %A Z23E HYOoLY, anti-HBc IgM2
AEEA G2 A 1749 F 27HL anti-HBe P4 235
B3l o] F 6L anti-HBs WA 2AHHES Ech
Anti-HBc= 9 23S B3OL: anti-HBe [gM2 HEEIA]
W2 AYA} 1747 F YA 14782 anti-HBe &/g0]%10H,
o] % 512 anti-HBs %A, 96H2 anti-HBs 24%

il

HHH  anti-HBc 24 A3}

i

iz
)

i

2ol 1682 anti—HBc IgM,
anti-HBe X% 24 A& Hom, 8392 anti—-HBs

oFAd, 8572 anti—-HBs 4100 thH(Table 5).

o

A

olstz HZEo] ¢tE= A7t 151%1(43.6%)011L SR

OBIEEAte] HBV DNA s=5 2RIgt 23t &

TAEE 20 TU/ml mjgre] 1307(37.6%), Ao = wys=

Table 5. Serological pattern and distribution of HBV DNA titers for OBl donors

HBV DNA(IU/ml)
Anti-HBc Anti-HBc IgM Anti-HBe Anti-HBs
>20 20 ND f
Reactive . 1 1
Reagiive (505%) All nonreactive (50.0%)  (50.0%) 0
2.2% Nonreactive .
(2.2%) 0l All nonreactive 0 0 (1002_0%)
Reactive 3 3
Reactive® Reactive (222% ) 0 (50.0%) (50.0%)
(511_74%/0) (152%%) Nonrg?ctive 9 5 "
Nonreactive (77.8%) (9.5%) (23.8%) (66.7%)
(97.8%) Re%ﬁtive i 2 30
Nonreactive (34.7%) (2.0%) (39.2%) (58.8%)
(84.5%) Nonrggctive 9 3% 58
(65.3%) (2.1%) (37.5%) (60.4%)
Reactive 30 30 23
Nonreactive _ | () (36.0%)  (@6.1%)  (27.8%)
168 All nonreactive All nonreactive :
(48.6%) Nonrggchve 29 %5 "
(50.6%) (34.1%) (41.2%) (24.7%)
Total 65 130 151
346 (18.8%) (37.6%) (43.6%)

* Reactive = 10U/L
T Not detected
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20 IU/ml ool 6571(18.8%) %2 Webgth 20 IU/ml od%l  FAHe= Uehd 9682 AAGHCRE Qg vHdzlolt
AGAe] FAsH] HARAT oA anti-HBe 27401 5900012 3E7|= S8 & 4= Qlth

it UEbdTh anti-HBs #AMelA= @20l 3141U47.7%), HE @A AP SR UEd 85%9] Ae=
SXo] 347(52.3%) % H|5=5HA] YERtH(Table 5), 27| A9 Ee AFAEY 7ol ey e EF5H]

URbAQl HBV At 7ee Fardh 495, 6], anti-HBc  ofHtH(Table 6).

IgMo] ez Uehd 4% & anti-HBe Yo = Upehd HBsAg ¥4 €A 5089 4%, tiF-Z°] anti-HBc
ool Ao utgztdolu) FE7|2 anti-HBe?l &40 =2 OFAU2A, 84%) = VFeRtal, o] & 277(64.3%)& anti—-HBe
LRt 2789] 9= =] Ao A4 4 lok o2 et OBIFEARt = B & A998 &ohe

1231 anti—HBc, anti-HBe9} anti—-HBs7} 25 9FAJo =2 HBeAg©] 207A40%)°] &2l=|ich

el 69, anti-HBc%} anti—-HBs7} YAC 2 LERt 515, £ HBV DNA %7} 20 IU/mL °AS BHon}
anti—-HBsWF FJo 2 Uehd 839 9= &7 deds 8WollAe 20 IU/mL n|ghe] AnE Hlar, 178> 2 HAA]
T80 &= = A AEEA] ATt 20 TU/mL v9ke] ghE HolAu, w|H&o]

anti—-HBc®} anti-HBe7} Ao &2 P 219, anti-HBcRH L W anti—-HBe &84 A3kl Ao EAAo|ItHTable 7).

Table 6. OBl donors interpretation by serological pattern

Anti-HBc Anti-HBclgM Anti-HBe Anti-HBs HBeAg No Interpretation
n + + - - 2 (0.6%) Chronic or Recovery
+ + = - - 2 (0.6%) Window period
+ - + + - 6 (1.7%) Recovery
+ = + - - 21 (6.1%) Chronic or Recovery
+ - - + - 51 (14.7%) Recovery
+ - = = - 96 (27.7%) Chronic or Recovery
_ . - + - 83 (22.2%) Recovery
_ - - - - 85 (22.7%) Acute or ?

Total 374 (100%) -
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S FX} HOI2A
SR} B A2 MagNa Pure LC DNA Isolation Kit (Roche,

Swisg)Z o-8510] DNAZ %3111 nested PCRE £3f| S region:

ol)l

Z3 S (primer set 1st; nt.18-989. 2nd; nt.256—796)
= oJ=soict,
ol 2= 71710 2RE HBV DNAZ| 25910,

o]E0] SAHAFL T (ol 56AL wild—typeo|e:

o2

71AE 2

2

o7k 2HolE e 1570I3iek 7179] subtype adw7t
3744.23%)°1M YHA = 5% adrolal, 1712 adrdt ayre]
olFHo R ERIFILE SHHAL Hol7t EIH 1572 adro]

137, adw7} 2722 El=QIcHTable 8),

PUBLIC HEALTH WEEKLY REPORT, KCDC

71o13thaL & 4= Qleh 53], AEEY HBV Aol AR AL
%l= Procleix Ultrio plus assay AAF FAEHSS HQl
OBIZE@AHHBs Ag &4 HBV NAT ¢S Hol= Aol
3t Cobas Ampliprep/TagMan system= AH&SF HBV DNA
AeFH Aol A

o

AF¥4=(81.2%)7F HBV DNA -&4({20 TU/m)<
Hoj, o= Ay AREElE= HBV NATS| WIE7}F S-4:5HS

ARFl,

Table 7. Serological pattern and distribuation of HBV DNA titers for HBsAg positive donors

HBV DNA
Anti-HBc Anti-HBe
No. HBeAg o 0 o
Anti—HBg Reactive 18 8 1
7 0, 0, 0,
(64_30/0) (667 A)) (296 /o) (37 A))
Reactive HBeAg Reactive
42 14 14 0 0
(84.0%) (33.3%)
Nonreactive in anti-HBe and HBeAg
1 IVt W I\
(2.4%)
HBeAg Reactive
6 6 0 0
. (75.0%)
Nonre8act|ve
(16.0%) o .
Nonreactive in anti-HBe and HBeAg
2 2 0 0
(25.0%)
Total 40 8 1
i (81.6%) (16.3%) (2.19%)

* Not detected
Tlnvalid result
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Table 8. Results of HBV related markers in 15 samples with HBV S gene mutation

Ni8d N42=

No.

22

24

33

37

45

48

52

55

56

57

59

Subtype Mutation

M103I (Met103lle)
adr P127S (Pro127Ser)
M133T (Met133Thr)

Q101K (GIn101 LyS)
adr T113S (Thr113Ser)
I/T126N (lle/Thr126Asn)

wt (wild-type)

HBV related markers

d
& 118K (Thri18Lys)

M1331 (Met133lle)

adr T131P (Thr131Pro)

S114T (Sert 14Thr
adr Ti405 EThr14OSerg

Q101K (GIn101Lys)
T113S (Thr113Ser)
I/T126N (lle/Thri126Asn)
G145A (Gly145Ala)

adr
Q101K (GIn101Lys)
T113S (Thr113Ser)
T115N (Thr115Asn)
I/T126N (lle/Thr126Asn)
G145A (Gly145Ala)

adr S143L (Ser143Leu)

G145A (Gly145Ala)

adr
C139Y (Cys139Tyr)
G145A (Gly145ATa)

adr 1/T126S (lle/Thr126Ser)
M133T (Met133Thr)

wt (wild-type)
adr
P142L (Pro142Leu)

T118K (Thri18Lys
adr  pio7y EPro127Thrg

Q101K (GIn101Lys
L110F (Leu110Asn
P111L (Pro111Leu)
T113P Thr113Prog
S114A (Ser114Ala
T116l (Thri16lle)
S117C (Ser117Cys)
T118K (Thri18Lys)
T1401 (Thr140lle
D144E (Asp144Glu)

adw

adr M133I (Met133lle)
adr P127A (Pro127Ala)

Q101R (GIn101Arg)
M103| (Met103lle)
G145R (Gly145Arg)

adw

HBV DNA
(Iu/mL)
- (<20)

+(23.3)

+(112)

+ (450)

+(25.5)

- (<20)

- (<20)

+(103)

+ (376)

+(69.2)

+(34.3)

+(73.5)

+(21.4)

+(1,240.0)

+(37.8)

HBsAg

Anti-HBe

Anti-HBc

HBeAg loM

Anti-HBc

Anti-HBs

ALT
(U/L)

16

22

35

25

16

16

13

18

18

33
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0] OBI 2= 4ol §lal 4eH Aitee Zldo]
oF=)7] whizoll delxl= ERlsk| of) e 2 AR olA
2olEl OBl A8Ak= OBI 2] 545 A+ o Sl 718=
A 4= ek

2 AolldE 15719 S AL HolE ERlsiglon), o529
subtype= HBsAgo] A&ESH| oo & 22X fHE0] 7St
subtypel.@ S FZA} Holof| oJ5F HBsAg 2A4Jo] ofd #o =
o,

HBsAg%A/HBV NAT %A AEA}2] 749 anti-HBc 4/3-89]

o
N

84%, DNA%E 20 TU/ml oJAo] 81.6%%3, OBI 3&xjof|A=
anti-HBc %F4J-80] 51.4%, DNA%E 20 IU/ml o)4o] 18.8%
o|gity o] OBI JFAE HBsAg %A/HBV NAT %A

FIAPI QRO BENY FAo] ek 7hs A 9

rulo

=5

.

¢

£3], OBl d84} % anti-HBe 24331 Heh(1687) %, DNA
F=7F 20 1U/ml o]0l 18Rl 5974(90,1%) 2.2 271 7He 2
sfiAlE o= qlom, g% HBsAg /o= vehd 7Hs/do] itk
OBI 3187} % anti-HBc %AJo]al anti-HBc IgM 24¢]
Ae(1747)8 tjEEo] DNA%E7} 20 TU/ml ujuto] ALt
AETH ol8t(1697, 971%) = Tt = sjdE 4= Qlk
a8y o5 Ad7|Ee] wE oS Edeit ED,

A|ES Ao RREA gt 2o 1 89S B
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NSRS B QHE 201 UE 97

[dentification of Genetic Variants Associated with Cardiovascular Diseases

Abstract

Cardiovascular disease (CVD) is the major cause of death and disability worldwide. CVD AHpR|ES KM JEeTt
represents a typically common complex disease with both genetic and environmental
determinants. To date, numerous genetic loci affecting risk of CVD were discovered by
large-scaled Genome-Wide Association Study (GWAS). Based on the 1000 Genomes
Project, we report a GWAS meta-analysis of ~185,000 CVD cases and controls, using 9.4

* A RHKbj6181@cdce.go,kr/ 043—719—8870)

million genetic variants. In addition to confirming most known CVD-associated loci, we
identified ten new loci that contain candidate casual genes that newly implicate biological
processes in vessel walls. Our analysis provides a comprehensive survey of the fine genetic
architecture of CVD, showing that genetic susceptibility to this common disease is largely

determined by common SNPs of small effect size.

A Q79 Fa AU ABBIRE Seutet A el FATFATE Fotol 4 ¥ B WO ATV

AFge] OF 1/5 (216 %2 Ak doull], Q7Y msel  An

&) Al Ul e aRishal glow, di3Esel BRitjbdel (CARDIOGRAMplusCAD)NE & 4= $ith(Figure 1),
(Complex disease)>2 FF|AHEH T A3 gt xgste] W, g 5 F 15705 189 ojie

E’-l
FFE H=tt CARDIoGRAMplusC4D #AAAIYS 2015E 9¢ &rxs

EGh AETABS P, HE 5 TR A2 2E olg  dvdse] gEu(7], e AgSAAmEEAS B

o)

(Genome—wide association study, GWAS)S #=8skal lch ojHo| Aj=2 HiE 10719 AddAE T G444 QQlEL
ol Fsto] W2 o Ay A¥ §47F 8QlEs0] 52 @ (vessel wall)e] &S 75 248 Holol=
Ao IARH5], EAZFA] GWASE w9zl §4d24 §AR Aol fATeEN AT o Fa%t 982

)
o
THAAL Qo olF SHES] % vt WSl 8 HAL 89S HEYA 24 Sl AguEe AAL JTiAb

ALH6]. 1 T o e AlE o e B e " A7 S0l VIsAe R UsH dEEe] te e
TR 24E 5 o er, ol A% ==Y AaAd AT 5 A sl
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Figure 1. Information of the 48 studies from 15 countries participated in the CARDIOGRAMplusC4D consortium.

o[l At AE Sl Bl F44] aglEe] Adgvdsl FAREES B8 AW oS, o 3 ARl AMEE 4 Sl
. o =]
wab ofje) WABE, e ST AVl YSL T4 WA AOR sk glon), ok FFHOR WY WS
slgon, BEAU 94 WS A ARl oiR M AES BaAY|T 2Eed AR 9 o A8 58
A0 WAL A + Ak 7l Hch Eeh A Has) sk 5 BRke) BB Pee 0% 5 Ug
A FH4 8ES ASHoR st FF dE ZloR AlEE:
Table 1. Ten new CAD—associated loci
Effect Association model
allele ) ) Additive Recessive
(A1) Imputation Heterogeneity n
Lead variant Locus name Chr. Al/AZ freq. quality 12 P studies? OR (95% CI) P OR (95% CI) P
rs17087335 REST-NOAI 4 TG 0.21 0.99 0.20 0.11 48 1.06 (1.04-1.09) 4.60x 10-® 1.11(1.05-1.17) 3.30x 10
rs3918226 NOS3 & T/C 0.06 0.78 0.15 0.19 45 1.14 (1.09-1.19) 1.70x 10 1.26(0.99-1.60) 5.96 x 102
rs10840293 SWAPY70 11 A/G 0.55 0.94 0.3F 'D.16 47 1.06 (1.04-1.08) 1.30x 10-® 1.05(1.02-1.09) 1.51 x 10-3
rsb6062135 SMAD3 15 C¢T 079 0.98 0.00 0.67 16 1.07 (1.05-1.10) 4.50x 10 1.17(1.10-1.25) 8.88x 107
rs8042271 MFGE8S-ABHDZ 15 G/A 0.9 0.93 0.16 0.19 46 1.10(1.06-1.14) 3.70x 10-% 1.25(1.13-1.37) 7.27x 105
rs7212798 BCAS3 17 CT 0.15 0.95 0.14 0.21 18 1.08(1.05-1.11) 1.90x10% 1.17(1.07-1.28) 6.12x10*
rs663129 PMAIPI-MC4R 18 A/G 0.26 1.00 0.00 0.6 47 1.06 (1.04-1.08) 3.20x 10-% 1.11(1.06-1.17) 7.15x 10°®
rs180803 POM1Z1L9P- 22 QT 0.97 0.86 0.00 0.67 41 1.20 (1.13-1.27) 1.60 x 10-10 NA NA
ADORAZA
rs11830157 KSRZ 12 GT 0.36 0.99 0.14 0.22 42 1.04 (1.02-1.06) 3.90x 10* 1.12(1.08-1.16) 2.12 x 10-°
rs12976411 ZNF507- 19 T/A 0.09 0.93 0.50 5.09x10% 34 0.95(0.92-0.99) 9.10x 103 0.67 (0.60-0.74) 1.18 x 10-14
LOC400684
Association results are presented for two inheritance models; results from the discovery association medel are shown in bold. P values were adjusted for overdispersion
following meta-analysis. Heterogeneity P values are for the respective discovery association model. Chr., chromosome; Al, effect allele; A2, non-effect allele; freq., frequency;
12, heterogeneity inconsistency index; OR, odds ratio; Cl, confidence interval; NA, not available owing to insufficient numbers (<60%) of studies having reliable results.
3The number of studies that participated in the discovery result, where up to 48 studies participated in the additive model meta-analysis and up to 43 studies participated in the recessive
model meta-analysis.
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41st week(10.4-10.10)

* Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease(HFMD)
Republic of Korea, week ending October 10,
2015 (41st Week)*

« 0I5E AU SEPHNTA LSS Sl
10005 3.15010], 2014 712t 42|k
g 4R S

% AHEA0|2E S JisE

s
X SETHR 2000 68 HY HFY2RE XIYEof ZEYAMAZ
2= AU

% 291 (043) 7197167, 7172

400

No. of HFMD per 1,000 consultation

’
e T T B T

1 5 9 13 17 21 25 29 33 37 41 45 49

2015 s 2014 — 2013 - ==2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending October 10, 2015 (41st week)

o 20155 A|415= 387 AR e] QlefjeiA) 1,000 a2
o T/ FAAETIANAS) B Hg2- 260 % A

x 5-9]: (043) T19-7175

80 4@
o {30
@
- E
8 S
= o
g4r 123
o 2
& K
8
0

0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 week

I 205 W 2014 [ 2013(36~)  —— 1Oyearsaverage = 2013casefweekisentinel(1~33)

Figure 2-1. The mean of outpatients to Epidemic keratoconjunctivitis for a week

3. Influenza, Republic of Korea, week ending
October 10, 2015 (41st week)

o 2015Q% AJ415E QIEFNAFLIAISIAL g2 QJefjeha}
1,000 3,890 & At(4,0) ek das

% 2015—2016%7| Q37|22 11.35(/1,000)

x 21 (043) 7197167, 7172

70
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ILI per 1,000
=]

30

20 r

26,30 7 Ak 33 2 HT} 7HAEIS:
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Figure 2-2. The mean of outpatients to Acute hemorrhagic conjunctivitis for a week

week

—o— 2015-2016 s 2014-2015 s 2013-2014 —— 2012-2013

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 10, 2015 (41st 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 2 106 2 251 156 129 148 133
Group Paratyphoid fever 1 46 1 37 54 58 56 55
I Shigellosis 1 83 2 110 294 90 17 228
EHEC - 62 1 111 61 58 71 56
Viral hepatitis A§ 30 1,549 27 1,307 867 1,197 5,521 - India(1)
Pertussis 8 187 1 88 36 230 97 27
Tetanus = 19 - 23 22 17 19 14
Measles - 18 1 442 107 3 42 114
Mumps 454 19,165 184 25,286 17,024 7,492 6,137 6,094
Group Rubella 1 23 1 11 18 28 53 43
I Viral hepatitis B§** 57 3,076 46 4,115 3,387 2,753 1,428 =
Japanese encephalitis 3 22 1 26 14 20 3 26
Varicella 471 31,377 319 44,450 37,361 27,763 36,249 24,400
S FOTOE 2 192 1 36 - - - -
ppneumoniae
Malaria 7 654 20 638 445 542 826 1,772 Gabon(1)
Scarlet fevertt 92 4,968 17 5,809 3,678 968 406 106
enrgcoces S T S A
Legionellosis 1 27 - 30 21 25 28 30
Vibrio vulnificus sepsis 3 32 4 61 56 64 51 73
Murine typhus - 8 1 9 19 41 23 54
Group Scrub typhus 227 807 286 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis 2 43 4 58 50 28 49 66
Brucellosis 2 31 1 17 16 17 19 31
Rabies - - - - - - = -
HFRS 4 168 14 344 527 364 370 473
Syphilis§ 10 794 18 1,015 798 787 965 -
CJD/VCJD§ - 52 1 65 34 45 29 -
Tuberculosis 584 25,867 676 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 18 764 15 1,081 1,013 868 888 773
Myanmar(2), Philippines(2),
Dengue fever 8 169 4 165 252 149 72 125  India(1), Laos(1), Thailand(1),
Vietnam(1)
Botulism - - = 1 = = = =
Q fever 2 34 - 11 1 10 8 13
Group West Nile fever§ = = = = = 1 - -
N Lyme Borreliosis - 16 = 13 11 3 2 =
Melioidosis = 3 = 2 2 = 1 =
Chikungunya fever - 1 - 1 2 = = =
SFTS 2 66 3 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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Vol.8 No.42 41st week(10.4—-10,10)

Table 3. Reported cases t of national sentinel surveillance disease in the Republic of Korea, week ending October 10, 2015 (41st 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 1.5 24.8 33.0 2.0 8.0 9.4 2.2 20.4 18.7 2.3 21.4 19.0 1.6 14.3 1.1

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
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