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Assessments on trend of malaria prevalence in Republic of Korea
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Figure 1. Number of annual cases of malaria in the Republic
of Korea
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Figure 2. Frequency of PYMSP sypes in Korea during the study period (1996—2010)
White spots indicate the subtypes of Sal—1type Belem type and Recombinant types. No spot region indicates only one subtype.
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Figure 3. Phylogenetic relationships among P.vivax strains
caused malaria in the Republic of Korea in 2010-2011.
(Symbols: red= Ganghwa, green= Gimpo, blue= Pajoo, black= Cheolwon,
blank =other districts or unknown).
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Figure 4. Relationship of phylogenetic relatedness and
geographic location of clinics that provided samples.
(®: Foreigners, n =13).
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Figure 2. Risk assessment framework of LMO in Korea Centers for Disease Control(KCDC)
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Table 1. ltems for human health—risk assessment of LMO in KCDC
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Assessment item

Table 10-1 item attached notification[20]

Risk assessment for donor
Risk assessment for host

Risk assessment for molecular biological character

Toxiolgical assessment of genetic materials
Assessment for allergy of genetic materials

Assessment for pathogenesis of LMO

Assessment of risk management

8. Assessment for development of LMO
9. Assessment for donor and host

8. Assessment for development for LMO

9. Assessment for donor and host

10. Assessment for genetic molecular biological character
12. Assessment for molecular biological character of LMO
14. Assessment for toxiolgical assessment of LMO

15. Assessment for allergen of LMO

2
4
5
3. Assessment for pathogenesis of LMO
1
3
4
5

. Assessment for development method of LMO
. Assessment for pathogenesis of LMO
. Assessment for toxiolgical assessment of LMO

1
1
1
1
15. Assessment for allergen of LMO

Table 2. A scheme of improvement for current risk assessment frameworks of LMO

Considering items for risk assessment Applied Suggested applications items
+ Applied of environmental risk
+ Environmental effect of LMO o) assessment for relevant authority
+ Overlap, complex, stack of induced gene + Not applied of human helath-risk
assessment on KCDC
' ' + Genomic
Effect between induced gene and host gene in overlap/complex LMO X . Metabolomics
. o + Genomic
Control of endogeneous gene production & transcription in LMO X . Proteomic

+ In case stacked for genetically modified genes of similar fuction or same o + Southern blot
metabolic pathway, expression degree of genetically modified gene » Western blot

+ Phenotype characteristics between LMO and conventional counterpart A + Amino acid composition

+ Interaction of stacked genetically modified gene or protein product

+ Considering of accumulation durability in environment of potentional harmful B Aoplied of envi | risk
material that produce on metabolic pathway associated genetically modofied pplied of environmental risk
genes assessment for relevant authority

o L : : » Not applied of human helath-risk

o Conadenng increase of biological tpxm o'n.non—target organism by EesEssTET o [<COC
accumulation and complex among insecticide protein more than two -

+ Possibility of fast increse for resistence on target organism

+ Original LMO event and stacked LMO on same speices -

- Considering accumulation possibility caused novel combination between , , .
genetically modified gene and other gene by intentional/unintentioanl - * Applied of environmental risk
fertilization among LMO, stacked LMO or conventional counterpart assessment for relevant authority

+ Emerging adverse effect for transferring on non—target organism - * Notapplied of human helath-risk

assessment on KCDC

+ Comparison and difference in stacked LMO -

+ Necessity of reliable method for stacked LMO detection, in context of risk B
management

- Effect of resistance/tolerence machanism in LMO by endogeneous element's A + Genomic
pleiotropic effect + Proteomic

+ Characteristics of LMO by non-biological stresses effect X

_ _ T + Genomic

+ Adverse effect of LMO by biological/non-biological stresses situations X « Proteomic

+ Interaction effect for non—targeted organism and LMO by change of resistance . + Metabolomics
on biological stress

+ Chage of materials to cause adverse reaction (ex. toxin, allergen or nutrients) O + Homology of toxicity and Allergy

% O : Applied, x: Not applied, A: Necessity of improvement and revision
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Table 3. Current ltems required improvement for human health—risk assessment of LMO/GMO
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Reason of Improvement

Items required improvement for risk assessment

Necessity of
improvement for KCDC

Necessity for assessment + Biological metergasis of host by genetical materials ©)
procedure change of + Homology for 3D structure of current toxin O
technique deviopment + Possibility transferred pathogen element to LMO O
+ Possibility for human health-risk O

Possibility for transfer of donor WT and LMO O

Range of biological availability & nutrient of LMO A

Necessity of additional risk + Biological metergasis of host by genetical materials A

assessment provision linked
relevant authority

(effect and mutation of enterobacteria)

+ Margin of intake and residue in alimentary canal
- Possibility for transfer or expression in enterobacteria
+ Biological hazard and interruption for curative effect of existing antibiotics

Replication

Evaluation method

Assessment ltems

Transcription

PTM &
Transcription Folding Expression

. Mature Protein
~ DN ~ ) - N - I

. Northern Western
) Southern blotting et il »  MALDI-TOF Ig E Immune assay
PCR rt-PCR ELISA ) Quantities ELISA ELISA inhibition
RT-PCR 2D 2 2D P HPLC, GC&LC Clinical Trials
« Mutation « Effect of metabolic o Correct translation « Homology of « Pathogenesis
o Remain of Vector in pathway of protein conventional o Infectious
host « Production of « Effect of metabolic material o Allergy
« Gene stability in Host by-product pathway « Effect of metabolic « Direct toxicity
o Copy number of e Transcription of  Production of pathway o Indirect toxicity
induced gene unintentional RNA by-product o Production of o Environment effect
by-product

3 TyPE OF PTM : GLYCOSYLATION / RECOMBINATION OF AMINO-ACID RESIDUE / CUTTING AND REFORMING OF PROTEIN / ETC.

Figure 3. Current assessment items against evalution methods for human health—risk of LMO in KCDC
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Table 4. A improvement draft of provision for human health—risk of LMO in KCDC

Section ltems

Before improvement

After improvement

Risk assessment for donor

Risk assessment for host

Risk assessment for molecular
biological character

+ toxicity, allergen, pathogenesis
« Structural homology of current toxin

(amino—-acid sequence)
Toxiolgical assessment of genetic
materials

- Toxicity by single/repeat medication

Structural homology of current
allergen(amino-acid sequence)

Assessment for allergy of genetic
materials

allergen patient

« Classification character/Utilize history
+ Toxicity, allergen, pathogenesis

Classification character/Utilize history
Toxicity, allergen, pathogenesis

+ molecular and biological character

Response of IgE antibody on homologous

- Classification character/Utilize history
+ Toxicity, allergen, pathogenesis

Classification character/Utilize history
Toxicity, allergen, pathogenesis

+ Molecular biological character

+ Possibility for biological metergasis change of host
by genetic material

+ Toxicity, allergen, pathogenesis

« Structural homology of current toxin
(Analysis for anmio-acid sequence & 3D structure
homology)

+ Toxicity of physical-chemical disassemble product
of genetic materail

- Toxicity by single/repeat medication

Structural homology of current allergen(Analysis for
anmio-acid sequence & 3D structure homology)
Allergenicity of physical-chemical disassemble
product of genetic materail

+ Response of IgE antibody on homologous allergen
patient

« Possibility of pathogenesis(amino-acid

composition etc.)

Assessment for pathogenesis of

LMO to LMO

+ Possibility of pathogenesis(amino—acid composition

+ Possibility transferred pathogen element etc.)

+ Possibility transferred pathogen element to LMO
+ Analysis of Human health-risk (Omics Analysis)
« Risk test by induced pathogenesis

+ Risk test by induced pathogenesis

+ Possibility of human health-risk
+ Prophylaxis, treatment, medical monitoring

Assessment of risk management method

+ Physical containment method

+ Possibility of human health-risk
+ Prophylaxis, treatment, medical monitoring method
+ Physical containment method

a2
oS AL “FolAeh TR ST W WA
UL LMOR Ao] ofi7e] g7 ey fuixel
Aol 8l wolz Q1% ARIS] WU 9 kel WA Sk
A el i B9 BAo] Frbwolor & Aoz

2% ZAl Omics A2} siAdE 71

ol Yol 7|sEA HLr|olof &8 uUeldich o]ysh
N2L 7HEo] A ALeE7| oajas nE B o]

T o=
gttt whebs 24 Omics A-23ke] A|AZR]
=l

=7 9 AR

AET ol Aust 48k JNE ol8F EAo] S
=

AR A 0] HStE AALHA Fresit Awe]
SR EA L S AR LMOzZh: af-9
Hio = st B BA] AApEe] Hata st BluE
7 9 At 7lsdEe] mhE FAETE uhstel Ak
A7t ARA FdelHolm A =g AT
NS HED Faso] AR whebA Table 4ol AARE
F7HE QAR RS Bes A% AEAREAE
293t Figure 4 3 Figure 52| 54 97} 5 el %87t
© 2 AestalHlT),

= A9t AgaEE R AN FrE A%

e
Hz
lo

Am
ox
o

—r‘

AEskaL, A7 2
HWples =9 & 183 LMO
OAMAH A FRAHE AlRIsEALE JHAIRS OMICS 7]

dH =714,

QALY AT

: WA 7L Ajmo)] S ARG o]

B2 LMO QA 37k A= Az4e

SHAPZIAL ofsfARIee] Sl oldE sfast=t] ol




PUBLIC HEALTH WEEKLY REPORT, KCDC

249

Was the expression product known toxin?

Iw

Was the expression product homology as
well known toxin?
i No

Was the expression product approved risk
through single/repeat medication test?

v i Yes

Supplement /
Not approve

No

Be not harm on human health

ﬁ Was donor{host] pathogen?
| Was pathogen element YEjs i .

transferred in LMO?
\{esﬁ Was the expression product
pathogen?
Was safety of LMO proved by Yes
—{ induced-pathogenevaluation L No
test?

Was the expression product
Yes functionally similar on host

Wasn't the expression product protein?

_| induced on change of gene Yes No

expression or produce of ¢

similar material in host?

Wasn't the expression product

effected metabolic pathway on
No host?
LYes

Induced-pathogenesis was
low

Supplement /
Not approve

Figure 4. A draft improvement of decision tree against toxicity
assessment for LMO genetic material in KCDC
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Figure 1. Poster for the ‘4rd TB Prevention Day’ and Slogan for the ‘2014 World TB Day’

HIV-positive people.

Global trends in estimated rates of TB incidence, prevalence and mortality. Left: Global trends in estimated
incidence rate including HIV-positive TB (green) and estimated incidence rate of HIV-positive TB (red). Centre and right:
Trends in estimated TB prevalence and mortality rates 1990—2012 and forecast TB prevalence and mortality rates
2013-2015. The horizontal dashed lines represent the Stop TB Partnership targets of a 50% reduction in prevalence and
mortality rates by 2015 compared with 1990. Shaded areas represent uncertainty bands. Mortality excludes TB deaths among
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Figure 2. Global trends in estimated rates of TB incidence, prevalence and mortality
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Table 1. New TB case notifications by type of TB, 2008—2012
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(Rates per 100,000 population)

= 2008 2009 2010 2011 2012

Total 34,157 35,845 36,305 39,557 39,545
[69.1] [72.2] [72.8] [78.9] [78.5]

Pulmonary TB 28,344 28,922 28,176 30,100 31,075
(Smear-positive) 11,048 11,285 10,776 11,714 12,137
(Smear—negative) 17,296 17,637 17,400 18,386 18,938
Other TB 5,813 6,923 8,129 9,457 8,470
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¥ Current status of selected infectious diseases

1. Influenza, Republic of Korea, weeks ending March 15,

80 25

2014 (11th week) ol
120 @
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Figure 1. The weekly proportion of Influenza-Like Illness per 1,000
outpatients, 2010-2011 to 2013-2014 seasons

2. Respiratory viruses, Republic of Korea, Weeks ending March 15, 2014 (11th week)

o 2014w AL F 245719) S5 1AA el Theh A AARETE F 17571(71.4%)2) S-g7 o] A7 HES 92
X FHEEZ = HHEA0|2R HEILS

2014 No. of tested No. of detected cases(detection rate, %)
(week) cases Weekly total
ADV PIV RSV IFV hCoV hRV hBoV hMPV
8 286 237(82.9) 10(3.5) 0(0.0) 3(10)  205(71.7) 12(4.2) 3(1.0) 1(0.3) 3(1.0)
9 242 189(78.1) 6(2.5) 3(1.2) 2(0.8)  158(65.3) 8(3.3) 9(3.7) 0(0.0) 3(1.2)
10 239 168(70.3) 14(5.9) 6(2.5) 3(1.3)  129(54.0) 7(2.9) 8(3.3) 1(0.4) 0(0.0)
11 245 175(71.4) 11(4.5) 10(4.1) 1(0.4)  134(54.7) 5(2.0) 9(3.7) 1(0.4) 4(1.6)
cum. 2,816 2,067(73.4) 129(4.6) 53(1.9) 49(1.7) 1,576(56.0)  119(4.2) 124(4.4) 6(0.2) 11(0.4)

Abbreviation: ADV= Adeno Virus, PIV= Parainfluenza Virus, RSV= Respiratory Syncytial Virus, IFV= Influenza Virus, hCoV= human Corona Virus, hRV= human
Rhino Virus, hBoV= human Boca Virus, hMPV= human Metapneumo Virus
* Cum. = the total No, of tested cases between Dec, 29, 2013 — Mar, 15, 2014,

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

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, weeks ending March 15, 2014 (11th week)

* 201495 AT WHA7INbY S5710 AR AAAA ol A APA 5 Y B ASFARATEATEA 71%) AR 5 8.9%%.

unit: %
week 3 4 5 6 7 8 9 10 1
P&t
. 6.5 4.6 6.3 5.9 9.5 8.2 5.8 77 8.9
mortality

* Reported mortality data is based on the result of 30 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. Provisional cases of reported notifiable diseases—Republic of Korea, weeks ending March 15, 2014 (11th Week)*

Unit: reported case’

Dicease’ Cwug:;t (233:2 v?/g:lj; Total cases reported for previous years 2?23:2%?::?
average! 2013 2012 201 2010 2009 : Country (reported case)
Cholera - - - 3 - 3 8 -
Typhoid fever 3 37 3 156 129 148 133 168
Paratyphoid fever 2 8 1 54 58 56 55 36 Cambodia(1), Russia(1)
Shigellosis 1 38 2 294 90 17 228 180
EHEC - 6 - 61 58 i 56 62
Viral hepatitis AS 17 196 77 876 1,197 5,521 - -
Pertussis - 9 1 44 230 97 27 66
Tetanus 1 6 - 23 17 19 14 17
Measles 14 61 - 118 3 42 114 17
Mumps 210 3,164 83 17,191 7,492 6,137 6,094 6,399
Rubella 1 9 1 38 28 53 43 36
Viral hepatitis BS” 69 1,132 39 3,939 2,767 1,428 - -
Japanese encephalitis - - - 14 20 3 26 6
Varicella 325 8,710 408 37,595 27,763 36,249 24,400 25,197
Malaria 1 17 2 450 555 838 1,772 1,345 Yemen(1)
Scarlet fevert® 101 1,419 15 3,734 968 406 106 127
Meningococcal meningitis - 1 - 6 4 7 12 3
Legionellosis - 2 - 21 25 28 30 24
Vibrio vulnificus sepsis - - = 56 65 51 73 24
Murine typhus - 2 - 21 41 23 54 29
Scrub typhus 3 7 2 10,435 8,604 5,151 5,671 4,995 Republic of South Africa(1)
Leptospirosis - 2 - 50 28 49 66 62
Brucellosis - 2 - 19 17 19 31 24
Rabies - - - - - - - -
HFRS 4 51 3 563 364 370 473 334
Syphilis’ 19 171 15 808 787 965 - -
CJDNCJDS 3 19 - 66 45 29 - -
Dengue fever 2 31 1 256 149 72 125 59 Indonesia(1), Philippines(1)
Q fever - 6 - 15 10 8 13 14
West Nile fever - - - - 1 - - -
Lyme Borreliosis - 1 - 14 3 2 - -
Melioidosis - = - 2 - 1 - -
Chikungunya fever - - - 2 0 0 - -
SFTS - 2 - 36 - - - -
Tuberculosis 904 7,668 725 37,270 39,545 39,557 36,305 35,845
HIV/AIDSH 19 173 16 965" 868 888 773 768

- No reported cases, Cum: Cumulative counts of the year from 1st week to current week,

EHEC: Enterohemorrhagic Escherichia coli, HFRS: Hemorrhagic fever with renal syndrome,

CJID/vCID: Creutzfeldt—Jacob Disease / variant Creutzfeldt—Jacob Disease,

SFTS: Severe fever with thrombocytopenia syndrome,

* Incidence data for reporting year 2013, 2014 is provisional, whereas data for 2008, 2009, 2010, 2011 and 2012 are finalized.,

T Reported cases contain all case classifications(Confirmed, Suspected, Asymptomatic carrier) of the disease respectively.,

f Excluding Hansen's disease, diseases reported through the Sentinel Surveillance System(Data for Sentinel Surveillance System are available in Table III), and
diseases no case reported(Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute
Respiratory Syndrome, Avian influenza infection and humans, Novel Influenza, Tularemia, Newly emerging infectious disease syndrome, Tick—borne Encephalitis)

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was altered from Sentinel Surveillance System to National Infectious
Disease Surveillance System as of December 30,2010,

9l 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 used 3 year data(2011,
2012, 2013) only, because of being designated as of December 30,2010),

** Viral hepatitis B comprises acute Viral hepatitis B, HBsAg positive maternity, Perinatal hepatitis B virus infection,

Tt Scarlet fever's case classifications contain confirmed cases to confirmed and suspected cases since September 27, 2012,
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Table 3. Provisional cases of reported sentinel surveillance disease, Republic of Korea, weeks ending March 8, 2014 (10th Week)*

Unit: case'/sentinel

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Cum. Cum. Cum. Cum. Cum.
Current  Cum. Current  Cum. Current  Cum. Current  Cum. Current  Cum.
week 2014 OV ek 2014 OV week 2014 OV eek 2014 OV eek 2014 O Ve
average’® average’® average’® average’® average’$
Total 2.5 10.0 12.7 2.1 3.9 4.1 2.1 5.6 6.9 2.5 6.7 6.4 1.6 4.8 3.9

—: No reported cases.

Cum: Cumulative counts of the year from 1st week to current week,

T Reported cases contain all case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively,
§ Calculated by averaging the cumulative counts from 1st week to current week, for a total of 5 preceding years,

8 57 ol

(Table 1) HA7E2] At 5% W} affd 5=0] Y AASF-S vlwdk 2, "Current week = 3% 39| Bl A5 Hehfm,
Cum, 2014 20149 1535E 3T F71R]9] 4 A4 12]3l 5-year weekly averagen= A'd 51(2009—-2013%)2] 39 F2] B3
A4=¢} o]A 2F o]F 2F EQhe] B A4(FE 25F) FHHC &2 AXMELE I8P & "Current week, 2} 5—year weekly average 42
B ApE vlushd 5 ©9R sid Aol Ae] Bl 3 ode] B 3t vlusl & 4 Qltk Motal cases reported for

previous yearsy= A\ 5EZF S 7o) B3 £45 Uehiis 34 A0l dm B A4 AgE vl & 4 ok

o) 2014 125=2] '5—year weekly average(5E7t & Bit) = 2009F2E 2013H2] 10F2E] 14F7IX|Q E10 M5 &
26F2 LhE e 2 FsiXict

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

105 Es 123 13 143
2014
20134 X1 X2 X3 X4 X5
2012 X6 X7 X8 X9 X10
20113 X11 X12 X13 X14 X15
2010 X16 X17 X18 X19 X20
20094 X21 X22 X23 X24 X25
(Table 2, = 177 Al- &= HZ JLESE HAZGHE 11 F3FS Hoj 201 glom, 7k 7MW R "Cum, 5—year average 2} 'Cum, 2014/=
Hlwal B HI7ER|e] F2 B 4o A 5 et Al FRe] Hd B Aeele] vlwrt 7hssich "Cum, S5—year
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