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Recent Technological Updates and Current Research on Induced Pluripotent Stem Cells

Abstract

Induced pluripotent stem cell (iPSC) generated from human differentiated cells have proved
to be one of the most useful discoveries in regenerative medicine. The iPSCs could serve as
replacement of embryonic stem cell (ESC) that possess unique properties of self-renewal
and differentiation to various types of cell lineages. The iPSCs also have potentials for * WAIKIXHskkoo@nin.go.ki/ 043-719-8610)
personalized medicine for cell therapy without ethical issues and immunological rejections,
which ESC treatment has faced in research and clinical trials. The rapid progression in iPSC
technology is ongoing and its applications are also expanding to focus on maturation, aging,
and metabolism of iPSC-derived differentiated cells to recapitulate the pathological features
that have been seen in patients. Here, we review the recent updates in derivation strategies
for iPSC production, and current research involving disease modeling, drug screening and

cell therapy.
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Abstract

Background: Since 2008, the Korea Centers for Disease Control and Prevention (KCDC)
has developed the Influenza Sequence and Epitope Database (ISED) in order to provide

analytical platform and management of genetic information about influenza viruses.

U ASFAUX} 7
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ZiX} Cl|o|E] H|OJA(KISED) 7K

Introduction of the Korea Influenza Sequence and Epitope Database (KISED)

QIZ20URjlo| ATt

*

A KHtigerkis@nih.go.kr/ 043—719—8190)

Thereafter, genetic information related to influenza viruses has been accumulated through

improvements in analytical tool services. Particularly, the website’s name was changed into

the Korea Influenza Sequence and Epitope Database (KISED) and public access to it was

allowed.

Current status: The two main functions of KISED comprise of sequence search and

analysis of influenza virus genomes collected globally. The specific sequence search tool

allows sorting and retrieval of influenza virus sequence data through a query from local and

international sources. The sequence analysis platform provides basic viral genomic

characteristics such as epitope mapping, comparison of antiviral resistance, sequence

similarity with selected seasonal vaccine strains, and phylogenetic analysis. Currently,

the KISED retains a total of 295,356 Type A and 31,687 Type B influenza virus sequence

information.

Prospective future: The KISED can be utilized as a useful tool for identifying genetic and/

or antigenic variability of queried genetic information in relation to selected vaccine strains.

Moreover, antiviral resistance characteristics at the genetic level of interesting viruses can

easily be obtained. The KISED will play a role in enhancing national strategy for rapid

pandemic preparedness through continuous refinement of its infrastructure, and for

triggering influenza virus research fields not only in Korea, but globally as well.
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ofjet

S AR B
BAETE olgsto] 71Eel 24

U AEFAA Hfol A IS4 24 W WA, A=A Y 5

KISED(Korea Influenza Sequence & Epitope Database)Z 2 A7) ZAsto] 7|oE Ao 2 7|
WSttt KISEDOl= 2 =je] A QISFA} vholef s
S 2RISR gigt FAAE FE7E e Q=T
A 9] AZRAR} vpoles G} HolEol o) o = @)
71s W 54 vlusl Table 13} 2tk
KISEDs= 4l-HE AZFQA; 2y 8l i3] divlste]  KISED /2
Q] AESFAAL Hiol2 L] FAIAF HRE =7FbolA] A d e =7 AYoA = 3 ASFAA
ARz B peleka ALgRolA ABSW) Slto] R mjoleiae] A YRS AR R Pels A QIERiR}
Table 1. The features of the genetic database for influenza virus
Tools KISED NCBI IRD GISAID
Log in type Open Open Open Only member
Target Nucleotides Proteins Nucleotides Proteins Nucleotides Proteins Nucleotides Proteins
Epitope search Yes No Yes No
Search 3D structure Yes (web link) Yes Yes No
GIS search Yes No Yes No
BLAST Yes Yes Yes Yes
Target Limited data sources all all all
Vaccine relatedness Yes No No No
Epitope No No Yes No
Analysis
Antiviral Yes No No No
Phylogenetic Yes Yes Yes Yes
Download type Yes (Web) Yes (FTP) Yes (Web) Yes (Web)
Alignment tools Yes Yes Yes Yes
Deposition off line on line on line on line

Abbreviation: KISED=Korea Influenza Sequence & Epitope Databas, NCBI=National Center for Biotechnology Information, IRD=Influenza Research Database, GISAID=Global
Initiative on Sharing All Influenza Data, GIS search=Geographic Information System, BLAST=Basic Local Alignment Search Tool.
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Hpol2]t TS B3t QIEFIA} Blojz|2 XekA] W wAl o
8 7hseh AT QlEERE E5kIA; 200895 E Influenza
Sequence & Epitope Database (ISED)E 7is}3ict % o333
AEFAZ AHINDpdm09 =W 2259 FH4 A=,
Fatol2|AARl NAAAA|EIEE, Halldk Fofl tigt A=A
W ®ol EARE} M2 o]2FE JAA(elRtEd,
earete)oll gt oFA] WAl ®lo] E4715-2 F7sielth 53,
201190 = FARF AE FAARS Akl BAET 7s =
7WAsER o, fIxto|E HAS Korea Influenza Sequence &
Epitope Database (KISED)E W73ttt o]% BLAST
AlE]2 gl epitope H|OJEH|O|AE F7tekE & AREAREO]
Hop #HelsHA A AEE fAskaL 72 2% #A40]
THeotes 7eS Aslsle] 2015¢ 39 AlEAl A AlAEE
2.Z51ch(Figure 1),

KISED®S] #2752 A JAEFAA; vholgX {474

A 7 A B0 T} Qi) fA% =T

ARt A 247 Te2 A AEE 7M. 2 a7

Figure 1. KISED homepage (http://influenza.cdc.go.kr)
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QEAL B 74

KISEDW 42 Hie A2 oA Fusts
AAAISl KINRESSZEE Ry AZH
AL e Fefrol] ohgh A AR B = QlERAAL

Hholels Aol ojaf AAY/7lekE Aos FAEo] gtk
5 v NOBI S0.R5E Shdh 0] QIZ2alx} uofaiz

[*]

212207

o
e

A AR mgs gl

LA MG EA2] & KISED &%

FA AR dole) s d7IME ER1 F AAE S
AZL 3 HAAF RACHAIUWA, epitope R HA], w4150}
AEd B4, 971 9 oE AguolR A, A
At HFHo = KISEDY FEHch &4, KISEDY
SEE USTAAL BlolY A FAR HH= AY 295,3567,
68770l o]F Zf JAZSFAA} Hpolg A {FHA}
Age AF 353471, B 925710|tH(Table 2).

KISED 275
(1) Search =7
AHEARE JAEFQIA} vrolgAo] g oy, FAA FF,

Wk 4% BRY 5 O P4 R4S Al A%
FolsPll $7% ABHR(GY] D ohulwAl AR)E N 5

AUct(Figure 2).

1) Nucleic acid
AEZFAA} vpolyAo] oy, =7}, &5 A4 TF7
HE opoFeh 27oA AR {AAF H7|AEa KISEDW 9]

A FIMEe =tete] JAEFAA HolH 2] H7|AE

)
i)
rO
fife
ol
=

AL dpojei ] g WHO d Hubt 9l
N W o] AR ARt SEEe] o] ARSARE

2} A7) MR G NG Ak theR s s
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HElAg AEsic w3 2t A7) wal

A EHo|(Sequence Variation) AT} =71

Z¥e] A Ed5d(Sequence Homology) A0 713}tk

3) Drug resistance

m
_{>"
H
-
il
offt
:cé
o)
=z,
>
12
>
=
o
o,

|
=
Ju

N
B
i
=
I
[
3

293} 7152 ggsitt KISEDO A= E4 Halze] 944}

3D = HEE Algeih

5) Flu BLAST

NCBIoA Alg3t= BLAST =72 KISEDe| #-&3}o]
st Ada}t KISEDWS] BE Adzke] GAYS
ct.

1§27}

o) s
AT 4=

pass

(2) Analysis =7

Analysis B D) oAf] A8 912 AQe] A7

bW

Hol(Sequence Variation), &2} AAH=A(Sequence

Table 2. Number of influenza virus sequences in KISED

Ni8d N43=

Homology), N—glycosylation, AE&F(phylogenetic tree)
B4 AH| A 55 AE3It (Figure 3). Analysis B+ A
WA MSAMultiple Sequence Alignment) 302
AlRFsh, MSA 43 & AhE Ad F 54 E25 A,

@] AP 8 37 o) el Fhssick MSAYE gheEw

olgslo] A3t s3lom, VY AR B AR 1de) Wols

AT S Qe A% AEAS g Aggel 4D 454

Figure 2. Search Tools in the KISED. Users can combine various
options, such as virus type, nation, host, RNA segment, subtype, and
collection year. Search tools consists of nucleic acid, vaccine strains,
drug resistance, epitope matching, and FIu—BLAST.

___________________________________________________________________________|

Segment
Host Subtype Total
PB2 PB1 PA NP NA MP NS

A 12,126 18,813 8,523 37,842 12,732 26,124 37,458 25,459 179,077
Human

B 1,985 1,980 1,983 7,949 2,003 5,684 3,991 6,112 31,687
Avian A 8,034 13,452 7,959 12,949 7,957 9,785 16,323 15,714 92,173
Swine A 1,845 2,913 1,843 5,423 1,886 3,199 4,377 2,620 24,106
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MSA(Multiple Sequences Ali

)

. [)

Figure 3. Analysis Tools in the KISED. Users can access the data
through search options and the results can be subjected to further
analysis, such as multiple sequence alignment. KISED allows access to
sequence analysis tools by clicking ‘Analysis option’,

= Phylogenetic Tree
BAATH Aezle ABEAL SAste] 97t By

A7) zbe] BAA A3} H=S Azste ojuq] FAow

QAERAA} vrolelz Iz} dlolello] 2ol
ARE Fuste] o2 AAHoE WestL, SA% AR
A A dold, Y A, oFA U
AR, ABEA 5o G404 LAE £ AFSHE

DB Al2&gole}, KISEDS Z-86t0] ARl f7dAF 1
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The Results of the Second MMR Vaccination Campaign Targeting Adolescent Students in Korea, 2014

Abstract

In 2014, 20% of measles cases occurred in teenagers. Moreover, the overall number of
measles cases increased in the entire country (in 2014) as compared to the previous years.
Thus, Korea CDC carried out strategies to control measles, one of which was mitigation of
the susceptible population. Korea CDC conducted a second MMR vaccination campaign,
from July to December 2014, which targeted adolescents. This campaign aimed at
vaccinating 3.6 million students who were enrolled in middle school and high school. Korea
CDC monitored their second MMR vaccination through an Immunization Registry.
Meanwhile, the Public Health Center provided one dose of MMR vaccine to students with
incomplete second MMR vaccination. About 3.5 million students (98.5% of all adolescent
students, 99% of middle school students, and 98.1% of high school students) were verified to
have received second vaccination according to records and about 31,578 students received
one dose of MMR vaccine during the campaign. As a result, 59.3% of susceptible students
were benefited by the vaccination campaign. Moreover, the rate of unregistered students for
second dose of MMR vaccine has been generally reduced as compared to the previous
records (0.3%-1.0% middle school students, and 0.6% -1.9% high school students).

*

AKX Hhongjid755@korea.kr/ 043—719—6810)

ETte AARA7SH(World health organization,  7Fs/do] &2 Aol sig=AH2], 20141 39 2Ae] 20%=
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ERlee] 74 8 4 Ak AiuEEie 2049 elld AF vjgEAE gl R 19 JFe At T ey

el TP oA dET SRl el sy 39 #ElE HA MMR 9l 23 359

Qlsto] SHejFRR2BF, FHuRR ), At 2 MMR A 22F EoIAge A 55 5 MMR 23}
s

Heko| whel AR W S £gsigih B ZoAs FEYo] ¢l oA RAAE B 1Y MMR WAL
AR HAE 93 A 2 204de] AAE F-14 HEI F1 ARdoln] 20149 THRE 1297 6749 9t
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Middle and

Public Healthcare
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@ Request to queries
about immunization
registry

@ Submit a result on
2nd MMR vaccination
campaign

(3 Fed back to PHC

Provincial

@ Provide a list of students in school
® Arrangement schedule between PHC
and schools
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@ Provide a guideline of
checking 2" MMR
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‘ @ Prior consultation and cooperation  Education office

Government J

@) Request to queries
about immunization
registry

@ Submit a result on
2" MMR vaccination

(® Fed back to PG

in local

@ Provide a guideline of
checking 2" MMR
vaccination

@ Cooperation with Ministry of
Health and Welfare and Ministry
of Education

campaign “
KCDC

‘ MOE

and prevention, MOE=Ministry of Education

Figure 1. Procedure of campaign of 2nd MMR vaccination targeted adolescent students, 2014. Abbreviation: KCDC=Korea Centers for Disease Control
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Table 1. The result of Second MMR Vaccination campaign for adolesent students, 2014

No. of students that

Total number of students  not registered to Second MMR

Result of campaign

vaccination(%) No. of vaccinated students  No. of students identified prior history
Sum 3,570,269 53,229 (1.5) 31,578 4,258
Middle school 1,705,850 17,181 (1.0) 9,730 1,935
High school 1,864,419 36,048 (1.9) 21,848 2,323
ol g ol et €olg wletely) gls) WS ATE
Middle school students High school students

B i X

28%40% 08% 0.5%

42.2%

B Unknown M Rejection M Disenrollment MContraindication WOOC m Others

Unknown; students that missed connection or unconfirmed, Rejection; rejected
a vaccination, Dis—enrollment; a long absence, transferred, dismissed, expelled
student, Contraindication; immuno—compressive condition or infected measles in
the past, 0OC; out of country (immigration or study abroad), Others; discrepancy
to student information

* except a 82 students who were scheduled to receive MMR vaccine

Figure 2. The reasons for not receiving MMR vaccine of students
during campaign (n=17,311)

AFR) o) 1 0.3% TEIHY L9%e gaslic

22 ol o F Ao Kol uteh e zol
A Folol thet BEEa SR At B 5 Use
I QIEH, 4], BFEE wel Alujold F] vholele]
AHOR el 9ol oo FaEs 9lon, 20104

QU] QW BRI AT G ool
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! Current status of selected infectious diseases
1. Hand, Foot and Mouth Disease(HFMD) 00

42nd week(10.11-10.17)

Republic of Korea, week ending October 17,
2015 (42nd Week)*
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No. of HFMD per 1,000 consultation
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Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending October 17, 2015 (42nd week)
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 17, 2015 (42nd 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 3 109 1 251 156 129 148 133
Group Paratyphoid fever 2 48 1 37 54 58 56 55 India(1)
I Shigellosis 1 83 2 110 294 90 171 228 Myanmar(1)
EHEC 1 63 1 111 61 58 71 56
Viral hepatitis A§ 37 1,583 22 1,307 867 1,197 5,521 -
Pertussis 4 189 1 88 36 230 97 27
Tetanus = 19 - 23 22 17 19 14
Measles 1 13 1 442 107 3 42 114
Mumps 413 19,525 187 25,286 17,024 7,492 6,137 6,094
Group Rubella - 23 1 11 18 28 53 43
I Viral hepatitis B§** 73 3,038 44 4,115 3,387 2,753 1,428 =
Japanese encephalitis 2 27 1 26 14 20 3 26
Varicella 547 31,970 356 44,450 37,361 27,763 36,249 24,400
Zgﬁﬁgf 4 196 1 36 - - - -
Malaria 12 667 16 638 445 542 826 1,772 'ndia(1), Republic of South
Sudan(1)
Scarlet fevertt 110 5,082 19 5,809 3,678 968 406 106
mgg::ggi‘fcca' - 9 - 5 6 4 7 12
Legionellosis 2 29 - 30 21 25 28 30
Vibrio vulnificus sepsis - 32 3 61 56 64 51 73
Murine typhus 1 8 1 9 19 4 23 54
Group Scrub typhus 631 1,427 519 8,130 10,365 8,604 5,151 5,671 America(1)
T eptospirosis 9 52 4 58 50 28 49 66
Brucellosis 2 29 1 17 16 17 19 31
Rabies - - - - - - - =
HFRS 23 192 21 344 527 364 370 473
Syphilis§ 16 808 18 1,015 798 787 965 -
CJD/VCJD§ 2 54 1 65 34 45 29 -
Tuberculosis 729 26,519 676 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 14 778 25 1,081 1,013 868 888 773
Dengue fever 6 178 4 165 252 149 72 125 thpmﬂj“4%Thmb”d“%
ietnam(1)
Botulism - = - 1 = = = =
Q fever 4 32 - 11 11 10 8 13
Group West Nile fever§ - - - - = 1 = =
IV Lyme Borreliosis 1 15 - 13 1 3 2 -
Melioidosis - 3 - 2 2 = 1 =
Chikungunya fever = 1 = 1 2 = = =
SFTS 2 70 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.43 49nd week(10,11-10.17)

Table 3. Reported cases t of national sentinel surveillance disease in the Republic of Korea, week ending October 17, 2015 (42nd 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 1.8 25.2 33.6 1.3 8.2 9.6 2.2 21.0 18.9 2.3 21.8 19.4 1.6 14.4 11.3

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.
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