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The Introduction of Gene-Disease Associations by Bioinformatics Approach

Abstract
Diseases are defined as abnormal conditions in humans caused by a number of factors such AR ER IEEASTE RTANME
Ho|ufshEnt

as malfunction of gene, exposure of environmental toxins, and disruption of the endocrine )
AMQl EA

o=E,

system. It has been widely conducted to discover disease-associated genes and biomarkers
for understanding disease mechanisms via high-throuput technology such as GWAS
(Genome-Wide Association Study), gene expression profiling, and NGS (Next Generation
Sequencing). However, the integrated analysis techniques are required to identify novel
biological interpretations in terms of global genetic perspectives. Gene-gene interaction,
small molecule evidences, and disease-associated biomarkers are necessary to understand
the mechanisms of diseases and to discover therapeutic targets. In this article, pathway-
based approaches based on text-mining were introduced related to disease relevance and

clinical implication.
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Abbreviation: NES= nestin

Figure 1. The deduction of biological relevances between NES gene and Parkinson disease based on gene—gene interaction
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gene—gene interaction perspectives.

Figure 2. An example of pathway network analysis between Alzheimer’s disease (AD) and differentially expressed genes (DEGs) based on

The blue ones denote DEGs and red ones denote already reported AD—associated genes
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Figure 3. The extraction of candidate biomarker lists in hypertension,
hypertension (portal), hypertension (pulmonary) via pathway network
analysis tools
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Table 1. Disease subtypes related to hypertension and diabetes in the text—mining based network analysis
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Current Development of Virus Neutralizing Antibody Assays

Abstract

The virus-neutralizing antibodies play a critical role in granting protection against viral

infection. These antibodies are also believed to be reliable surrogate markers of protective

I Pha|=E TRIEITIOIRE) M

[l

immunity. Currently, Plaque Reduction Neutralization Test (PRNT) is the most widely used

method (also recommended by the World Health Organization) that measures neutralizing or

enhancing antibodies. However, this traditional method is time-consuming and labor

intensive, and not suitable for large-scale serological studies. There is still a need for simple,

rapid assays which are suitable for high throughput assays. This paper described the current

development of virus neutralization assay for detection of virus-neutralizing antibodies.
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Figure 1. Measles virus PRNT stained with crystal violet

Abbreviation: PRNT= plaque reduction neutralization test

The left plate illustrates the results for controls: 2nd internal standard antibody tested in triplicate starting at 1/32 with fourfold serial dilution; virus controls (VC) and
cell control (CC). The right plate shows the resullts for two subjects participating in a vaccine trial, sera starting at 1/8 with fourfold serial dilutions [7]
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Figure 2. Inverse relationship between the PRNT titer cut off for
a positive response and the EIA false—negative rate [9]
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Figure 3. Representative plate of the mumps FRNT assay on
3 samples tested in triplicate

Sample A: columns 1=3, sample B: columns 4—6, sample C: columns 7-9,
virus control: columns 10,11, cell control (no virus): column 12, The plate
was fixed and stained after 2 days incubation, The viral foci (blue dots)
detected by immuno—colorimetic procedure [1]

Abbreviation: FRNT= focus reduction neutralization test
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Figure 4. PRMN, using MVeGFP, of representative low—, moderate—, and high—antibody—titer sera
The photographs of brightly fluorescent plagues were taken 48 hrs, after PRMN setup under UV light on a fluorescence microscope (40X magnification) [2]

Abbreviation: PRMN= fluorescence based plaque reduction microneutralization
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Figure 5. Correlation between gPCR—MN and plague—reduction neutralization test

Neutralization assays were performed in the (A) absence or (B) presence of 5% guinea pig complement with RSV—A2 using a panel of human serum samples (n=30) [5]
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The 5" World Immunization Week Campaign

Abstract
The World Health Organization (WHO) celebrated the last week of April as "World P RS EHEHIE of SRt at
Immunization week.' The importance of immunization was emphasized and the public was T, HRA, ure”

reminded of successful disease eradication through campaigns that promoted the enhanced
co-operation on international immunization.

KCDC participated in the 'Fifth World Immunization week.' The organization has
implemented various campaigns, including dynamic public relations, to increase the

vaccination rate.
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! Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease (HFMD) 00
Republic of Korea, week ending May 9,
2015 (19th week)
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Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending May 9, 2015 (19th 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 - 5

May 9, 2015 (19th week)
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 9, 2015 (19th 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 ueraget 2014 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 8 58 4 251 156 129 148 133
Group Paratyphoid fever 1 16 1 37 54 58 56 55
I Shigellosis 2 27 3 110 294 90 171 228
EHEC - 7 1 111 61 58 71 56
Viral hepatitis AS 30 734 72 1,307 867 1,197 5,521 -
Pertussis 1 56 6 88 36 230 97 27
Tetanus 1 7 - 23 22 17 19 14
Measles 10 42 2 442 107 3 42 114
Mumps 487 9,043 188 25,286 17,024 7,492 6,137 6,094
Group Rubella 2 16 1 11 18 28 53 43
I Viral hepatitis BS" 62 1,930 43 4,115 3,387 2,753 1,428 -
Japanese encephalitis - - - 26 14 20 3 26
Varicella 909 17,567 760 44,450 37,361 27,763 36,249 24,400
onoumoniae. eoo=mo o ®m
Malaria 12 78 15 638 445 542 826 1,772 Thailand(1)
Scarlet fevertt 146 2,623 24 5,809 3,678 968 406 106
mgﬂiﬂgﬁ?cm' - 3 - 5 6 4 7 12
Legionellosis - 12 - 30 21 25 28 30
Vibrio vulnificus sepsis - - = 61 56 64 51 73
Murine typhus - 1 - 9 19 41 23 54
Group Scrub typhus 14 151 4 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis - 10 - 58 50 28 49 66
Brucellosis 2 17 1 17 16 17 19 31
Rabies - - = - - - - -
HFRS 8 61 3 344 527 364 370 473
Syphilis$ 11 341 18 1,015 798 787 965 -
CJD/VCJDS 2 28 1 65 34 45 29 -
Tuberculosis 684 12,409 756 35,122 36,089 39,545 39,557 36,305
HIV/AIDS 13 305 20 1,081 1,013 868 888 773
Dengue fever 5 57 1 165 252 149 72 125 Singaggrig?f)i,”ﬁfngn a0
Botulism - - - 1 - - - =
Q fever = 18 = 11 11 10 8 13
Group  west Nile fevers = = = = - 1 - -
v Lyme Borreliosis - 7 = 13 11 3 2 =
Melioidosis = 2 = 2 = 1 =
Chikungunya fever - = = 1 2 = = =
SEIS 8 24 = 55 36 = - - China(1)

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.

I 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,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22l (043) 719-7176
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending May 2, 2015 (18th week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;'r Current  Cum. 50 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 2.1 12.9 18.4 1.6 47 5.8 2.1 10.6 10.0 2.1 13.0 10.3 1.8 7.8 6.1

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 1st week to current week for 5 preceding years,
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