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Korean Epigenome Project for Investigating the Cause of Chronic Diseases

Division of Structural and Functional Genomics, Center for Genome Science, NIH, CDC
Koh In-Uk, Yoo Jae-Il, Kim Bong-Jo

Background: The ultimate goal of genome and epigenome research is to understand how a cell’s present state is determined as cellular

differentiation, tissue development or disease progression in a multicellular organism, such as man.

Current status: Since 2011, KNIH has conducted the Korean Epigenome Project (KEP) as a national initiative for studying chronic

complex diseases. KEP partnered with the International Human Epigenome Consortium (IHEC) for the completion of mapping 1000

reference epigenomes. Presently, over 500 target cell samples have been isolated from normal subjects and patients with diseases for the

KEP. Moreover, 118 KNIH epigenome data sets have been generated from 18 different target cell types and 11 KNIH reference epigenome

data sets have been opened publicly.

Future Prospects: The establishment of references for epigenome and epigenome research are interdisciplinary and requires the team

work of clinicians, experimentalists and bioinformaticians. Through collaborative epigenome data production, the KEP will provide Korean

reference epigenomes to facilitate the discovery of new targets for therapeutic interventions and future approaches to chronic complex

disease control.
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Figure 1. History of KEP (Korean Epigenome Project).
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After 2019, the KEP Phase Il (with IHEC) will be also implemented for the epigenome—wide association study, disease epigenome / exposome
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Table 1. KNIH epigenome data and target cell types (as of 2015)

Target disease / Tissue origin Cell-types KNIH Epigenome’ No. of Cell-types

Islet
Beta cell
Type 2 Diabetes / Pancreas Alpha cell 31 5
Acinus
Duct
Adipocyte
Obesity / Fat tissue 59 2
Preadipocyte
Podocyte
Mesangial cell
Chronic Kidney Disease / Kidney Proximal tubule 22 5
Distal tubule
Collecting duct
Cell line (HCF, HCAOEC, HCASMC, HUVEC, HFLS, HC) 6 6

Total 118 18

Abbreviations: HCF, Human cardiac fibroblast; HCAoEC, Human cardiac aortic endothelial cell; HCASMC, Human coronary artery smooth muscle cell; HUVEC,

Human umbilical vein endothelial cell; HFLS, Human fibroblast-like synoviocyte; HC, Human chondrocyte

T KNIH Epigenome Set (WGBS, Whole—genome Bisulfite Sequencing; Histone ChiP—seq; mRNA—seq or —array; miRNA—seq; Infinium methylation chip; MBD
(Methyl-CpG binding domain)—seq; Exome—seq)
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Development of Viral Vector Using Attenuated Vaccinia Virus Strain, KVAC103

Division of Vaccine Research, Center for Infectious Disease, NIH, CDC

Lee Yoon jung, Son Ho sun, Yeo Sang gu, Yoo Jung sik, Lee Sang won

BACKGROUND: KVACI103 is a highly attenuated vaccinia virus strain, developed for third-generation smallpox vaccine at the Korean

National Institute of Health (KNIH). It is created through multiple propagations and plaque isolation of conventional smallpox vaccine strain

of vaccinia virus in Vero cells. It has a 19.5-kb deletion in the left wing of the genome and can replicate only in restricted mammalian cell

lines. Using KVAC103, we constructed a recombinant viral vector for preventive and therapeutic vaccines.

METHODOLOGY: To improve the replication of the virus and develop efficient recombinant virus production methods, the plasmid

shuttle vectors, containing C7L or K1L, were constructed and tested for recombinant virus production.

RESULTS: Using the plasmid shuttle vectors containing these genes, the recombinant viruses from KVAC103 strain were easily obtained.

The recombinant viruses replicated efficiently in diverse mammalian cell lines and expressed higher levels of GFP antigens.

CONCLUSION: Recombinant KVAC103 vaccinia virus can be used as a unique viral vector to overcome the difficulties in developing

vaccines against some infectious diseases and cancers by inducing effective humoral and cellular immune responses. Additionally, this

method may be used for rapid vaccine development against threatening outbreaks
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Figure 1. Genetic deletion of KVAC103

KVAC103 is deleted about 10% compared to conventional vaccinia virus strain
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Sfil(A) Sfil(B)
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Sfil(A) Sfil(B)
KVAC103

Transfection\/ Vero Infection

Tissue-culture cells

Homologous recombination

l
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o : m®
100 % Recombinant /, : »l'?% /
: N2

Vaccinia Virus R b - |

Store at -80 C Immunogenicity test

Figure 2. Pecombinant KVAC103 virus production procedure for vaccine development.

The desired protective antigen genes are inserted into the Siil sites of the pVVT1-EGFP—C7L vector. The recombinant viruses can be easily
produced by infecting Vero cells with KVAC103 virus and transfecting the shuttle plasmids simultaneously, and culturing in 5% serum—
supplemented media.

KVAC-GFP C7L-GFP K1L-GFP Lister-GFP

143B

Vero

BSC-40

RK-13

Figure 3. The spreading of C7L— and K1L-rescued recombinant viruses in diverse mammalian cell lines.
Monolayer cultured Cells were infected with each virus and cultured for 48 hours at 37°C in a 5% CO, incubator. The spreading of C7L— and
K1lL—rescued virus replication in 143B, Vero, BSC—40, and MA—104 cells was greatly expanded.
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Figure 4. Rabbit skin toxicity of the recombinant viruses.

(B) The skin lesions of the rabbits at the severest time.

(A) Rabbit skin was shaved and scarified with needles; each recombinant vaccinia virus was inoculated at the scarified sites.
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* Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending September
10, 2016 (37th week)

° 20161 A37FE = OARHA; g2 ofeligiat wo |
1,000M% 6.3 0. & AFF(7.8) K} 74
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L0 e e
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e 2016 — 2015 — 2014 2013 2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending B
September 10, 2016 (37th week) ol
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Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 2015-2016 flu seasons
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Figure 3. Number of specimens positive for influenza by subtype, 2015-2016 season
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3. Ophthalmologic, Republic of Korea, week ending
September 10, 2016 (37th week)
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Figure 4. The weekly proportion of Epidemic keratoconjunctivitis
per 1,000 outpatients
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Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients
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37th week(9.4-9.10)

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending September 10, 2016 (37th week)*

unit: no. of cases’

o i Gurrent @ 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 3 104 3 121 251 156 129 148
Group Paratyphoid fever 7 52 2 44 37 54 58 56 China(1)
I Shigellosis 4 83 2 88 110 294 90 17 Laos(1)
EHEC 6 82 1 4l 111 61 58 71
Viral hepatitis A 60 3,393 35 1,804 1,307 867 1,197 5,521 Vietnam(1)
Pertussis 5 100 205 88 36 230 97
Tetanus 2 22 22 23 22 17 19
Measles 7 37 1 7 442 107 3 42
Mumps 370 12,185 297 23,448 25,286 17,024 7,492 6,137
G"E“p Rubella 4 51 1 11 1 18 28 53
Viral hepatitis B (Acute) 4 317 4 155 173 117 289 462
Japanese encephalitis 0 2 1 40 26 14 20 3
Varicella 546 34,611 308 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 4 342 1 228 36 = - -
Malaria 17 574 20 699 638 445 542 826 Nigerifgl)ihzg(ﬂ‘;a New
Scarlet fevers 175 7,948 4 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 6 5 6 4 7
Legionellosis 2 85 45 30 21 25 28
Vibrio vulnificus sepsis 6 37 37 61 56 64 51
Murine typhus 0 10 15 9 19 41 23
Group Scrub typhus 70 1,042 24 9,513 8,130 10,365 8,604 5,151
I  Leptospirosis 5 64 104 58 50 28 49
Brucellosis 8 27 5 8 16 17 19
Rabies 0 0 0 0 0 0 0
HFRS 13 266 384 344 527 364 370
Syphilis 35 1,131 19 1,006 1,015 799 787 965 China(1)
CJD/NVCJD 2 35 1 33 65 34 45 29
Tuberculosis 707 23,431 686 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 18 688 22 1,018 1,081 1,013 868 888
Philippines(9), Thailand(4),
Singapore(3), Vietnam(3),
Dengue fever 27 342 6 255 165 252 149 72 %aomngck)g:gﬁ)j,?#;;(11)),’
Laos(1), Malaysia(1),
Unknown(1)
Q fever 12 70 0 27 8 11 0 8
Group \est Nile fever 0 0 0 0 0 0 1 0
v Lyme Borreliosis 2 31 0 9 13 11 8 2
Melioidosis 0 4 0 4 2 2 0 1
Chikungunya fever 1 5 0 1 2 0 0 Philippines(1)
SFTS 0 60 & 79 55 36 - -
MERS 0 0 0 185 = = = =
Zika virus infection 0 10 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.

1 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 221 (043) 719- 7176
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Vol.9 No.38 37th week(9.4—9.10)

Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending September 10, 2016 (37th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r Current  Cum. é: uema'r Current  Cum. E? ug;r Current  Cum. E? ug;r
week 2016 >V week 2016 > week 2016 >V week 2016 week 2016 OV
average’ average’ average’ average’ average’
Total 2.2 28.9 29.6 3.5 11.8 8.3 2.9 22.3 17.4 2.2 23.3 18.9 1.6 14.4 1.3

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.

x 291 (043) 719~ 17175, 7178

F8 A olsfs]

(Table 1) At 5A7F HHAsE HAZFIHETL 20161 allg & WAYFS-S H|wst ¥ 2, Current week = 20164 3 9] AnA4ES
U™, "Cum, 20162 20169 1323 g F71A9) A4 A4 18] B5—year weekly average = A& 53(2011-20154) 3 32
AAGE) o)A 2F o]F 239 ANASF(E 25F) HHo 2 AL 12|28 "Current week} 5—year weekly average,2] A1l
= Hushd sig 5= o] Al ode] Al S vlasl & 4 Utk Total no, of cases by yeari= X't 5E7t s ¢
o—?—z Uehfi= 2 BAlolH Ax |k sl & 4= Uk
of) 2016 12522] '5—year weekly average(6 At = Ewd),= 2011HFE 20152 10F:2E 14F7X|9] 441 A4S
& 25F2 Lz g2 FoliRic)

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

105 RES 135 147

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 20154 o & :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

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

_________________________________________________________________________________________________________

(Table 2= 177] Al-T= E&E a5 W7 B dshs Ho] =0 glom, 7 = Cum, 5-year average,2} "Cum, 2016
Hlusl B 27kR] 9] =4 Alardgee] gk o] F7HA9] Bt 4larzdaeet vlw ) 7Fssiet "Cum, S5—year averagen=
At 5E(2011-20154) E<to] =77k /‘\lﬂ -

(Table 3)- A ZHaHol tigh Alndsko &2 2|t WEARS Al&sH| whotsh=d| &go| ot
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