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Introduction of Improved Humanized Mouse Models for Human Immunodeficiency Virus Research

Abstract

The fact that Human Immunodeficiency Virus (HIV) cannot infect rodent cells has been a

major hurdle in developing preventive or therapeutic interventions against HIV infection in
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vivo using experimental murine models. To overcome this limitation, investigators have

developed several ‘humanized’ mouse models in which human leukocytes can survive and

expand by transplanting human lymphoid cells and tissues. HIV has been shown to be able

to successfully infect human immune cells in these humanized mice. Furthermore, HI'V-

infected humanized mice exhibit (i) reduced human CD4+ T cell number in the peripheral

blood and lymphoid organs, (ii) nonspecific immune activation, and (iii) increased viral

RNA levels in plasma, all of which are also found in HIV-infected human patients. To

generate humanized mice, immuno-deficient mouse strains served as a platform because

these mice are known to accept xenograft due to the lack of host immune cells that induce

graft rejection. This paper discussed the current understanding of immuno-deficient mice

and recent advances in humanized mouse models in HIV/AIDS research.
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Figure 1. Approaches for the engrafment of human immune systems in immunodeficient mice [2]
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Table 1. Key characteristics of immunodeficient mouse strains most frequently used for humanization [8]

Most commonly

Additional mutation humanized strains

Parent strain

Frequent labels for

Strain characteristics humanized mice of

each strain
_ _ - Typical lifespan greater than 1 year
Ragzknockout L2 recepior gamma ragl”-12rg” - No mouse T, B, or NK cells DKO-HSC
- Radiation resistant
- Typical lifespan greater than 1 year
IL-2 receptor gamma NOD/Shi-SCID/zrgr  — RO Mouse T B, or Nt cells .
chain knock—out NOD/LtSz-SCID/2rg™" _ .
Naim Glizse Fewer stem cells required NSG-BLT
diabetic/ for engraftment
Severe combined .
immunodeficient ~ Lifespan of ~1 year
(NOD/SCID) - No mouse T or B cells / reduced
no additional mutation ~ NOD/SCID NK cell levels BLT

- Radiation sensitive
— No human T cells develop in
absence of human Thy/Liv implant

Abbreviations: BLT, human thymus and liver tissues and HSC; DKO, rag?” li2rg™";

NSG, NOD/LtSz—SCID /i2rg™"

AASIE SR W oldd MEEY 4 £t
Ego] H f24E A7 Y2 E(knock-in) A771E
Atk oE BAW T AT YU FA}E ALTI-T

Ag/do] 3h5 T YEAA E Aolth QJIEFEZ1-T o]elof =
A A1t % thrombopoietin F4A}F A4 Z
olE|£71-3/GM—-CSF &2

W 2% 4R AA=

QIZist MFIS 0123 HIV 2 7

Q5 o7kl AFE= HIVE H|E3t Epstein—barr virus
(EBV), Dengue virus (DENV) Gl eJgt vpolejAAd 7Haz gkt
Al (Salmonella enteric serovar Typhi, S, typhi)2}

22 ute|g]obA

el 7 &

FPAT A% Hol3 glon] g
=550 ol 4jgol 2et e

Zo] ol 2
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HSC, human CD34+ hematopoietic stem cells; NOG, NOD/Shi—SCID /2rg™" ;

o3t C¥ 3 BY
HCV and HBV) 12|31

7+ vlo]E| A (Hepatitis C and B virus,
Hefeop
protozoa)oll 2Jet 7FHAZE AE AIEE Al Qi

HIV g8t dto] 2909 2719 Qe AFl= HY
AAZE 2] el Adi= = A
A=) o] - o]SH: Y XSt AF7E /el whet
JR—CSF, Yu—2, NL4-3, NL4-R3A &

HZ(Plasmodium falciparum

ufolej 2ol gk 975 Bsto] HIVAIDSE F53p7] 9l
Hepgol AUelm gick Wtk ohel B4, B, ot 24

IV 2 d=22 Mg 4= Q7] whizol HIvel ot
HRkg, HIV AA|9] B, HIV HErd(atency), HIV
ZsHevolution), M2 HIV gufo|g|A 2 g8A|9] 8% B7L
Zlof|Aje] HIV Azt 5
cheRh Aot ool 281 Jlek(Table 2) [10]. ©f F-ollA] &=t
ZAo A1) HIV Hate] thgh dA+toll= 52 NOD/SCID-BLT

&> NSG-BLT 4771 @eo] o8+ = oE
QAZFEF FFC Bl FGS wf o5 &3] Hub 29

53| W o) b WA ES o] ZAfsh] ol o]

AR x| &(gene therapy), Ho=

gl=d] 1 o]



Vol.8 No.22

Table 2. HIV infection in current humanized mouse models [10]

PUBLIC HEALTH WEEKLY REPORT,

KCDC

Research areas

Models

HIV-1 evolution

Immune response

Latency

Mucosal transmission and prevention

Mucosal microbes
Immune activation and pathogenesis Interferon—a
Neuropathology

SiRNA
Antiviral drug Small molecule
Peptide

ShRNA

Gene therapy HIV-1 neutralizing antibody

DKO-HSC, NOG-HSC

NOG-HSC, NSG-BLT, NOD/SCID-BLT
DKO-HSC, NSG-BLT

DKO-HSC, NSG-BLT, NOD/SCID-BLT
DKO-HSC

NSG-BLT, SCID-Thy/Liv

NSG-HSC

DKO-HSC, NSG-HSC, NSG-BLT
DKO-HSC, SCID-Thy/Liv

DKO-HSC, SCID-Thy/Liv

NSG-BLT
NSG-HSC

Abbreviations: BLT, human thymus and liver tissues and HSC; DKO, rag2”li2rg™",

HSC, human CD34+ hematopoietic stem cells;

Thy/Liv, human thymus and liver tissues; NOG, NOD/Shi—SCID /i2rg™" ; NSG, NOD/LLtSz—SCID /i2rg™"

2T A5 Sl e A e FolEoe SH|EE
A 1 FQF HIVe| AaE shapol|AIARE =S| HIVe]
oigt gAeE HIVel Sol&Ql HRk-g-o] 17k}l oA =
HFAEQICH= Ao o] HIV/AIDS =4l 7oyt 2] &H
Aol 2A| 7195 sl E Aoz Helt) Egt QIS AHE
o] g3t T AFoA HIVY EAE AAlstE A4
Al (plasmacytoid dendritic cell)?] M22 7|52 A=

5 ARS dHOR oY ek d7Se] akiet 4HE

oI73l AYF= HIV/AIDSE FEsh7] 9J3t dte] a3t
stto g w2 Auzste 9lom HIVY| st &=
R0l AeksHA ogA doluh=A] & ¢4 B EAIE]
gt oalgS Ak ok aeug Qe AFHE o8t
Aol thgt 717t Bl AE geate]l §low ol At FAo)
oS BEEE 2 st A e e SR
oloj|aL glrt AR Hheld e FH AR Yt HA=ehek:

O

rE-l

OI'

=

E
£

HIV 97 ogo] &% o 78kd 4 & AVt ohatg

pa)
lo
!
N,
B
_O|L
R
S
™
ofr
O
%
=
=
il
Wi
=
=
)
[¢]
~
—
0
0]
=}
@
=
£
Qo
2

ZId=at glot ofu] QIzeh A=

AIDS o]e]] olg] Ao R Q7ke WEs] et

Aol AFEEI Q= FAlelth. ey Azeh
A7) Sl Abgol Ay zjo] Wasiths
olele E3 ZAs ol el mEzIRol,
017k QA o] 83 ATt B = & guE

[*]

o
ol

15}

rr

H

0%
i)
o

L

ksl

z‘ﬂa];do d}o < PZAREY },:Eﬂ_‘,]. x] ] } _zJJc_)Lzsl- ﬂoi

1. Manz M, et al, 2009, Renaissance for mouse models of human

hematopoiesis and immunobiology, Nat Immunol, 10:1039—42,

www.cdc.go.kr

499



. Leonard D. S. et al, 2012. Humanized mice for immune
system investigation: progress, promise and challenges, Nat

Rev Immunol, 12:786—798.

. Ganick D, J, et al. 1980, Inability of intravenously injected
monocellular suspensions of human bone marrow to establish

in the nude mouse, Int Arch Allergy Appl immunol, 62:330—333,

. Bosma G, C, et al, 1983, A severe combined immunodeficiency

mutation in the mouse, Nature, 301:527—530,

. Shultz L, D, et al, 1995, Multiple defects in innate and adaptive
immunologic function in NOD/LtSz—scid mice, J Immunol,

154:180-191.

. Ishikawa F. et al. 2005, Development of functional human blood

null

and immune systems in NOD/SCID/IL2 receptor y chain™" mice,

Blood. 106:1565—1573,

. Pearson T. et al. 2008, Non—obese diabetic—recombination
activating gene—1 (NOD—RagI™") interleukin (IL)—2 receptor
common gamma chain (IL2ry™") null mice: a radioresistant
model for human lymphohaematopoietic engraftment, Clin

Exp Immunol, 154:270—284,

. Paul W, D. et al, 2011, Humanized mouse models of HIV
infection, AIDS Rev, 13:135—148,

. Rongvaux A, et al. 2011, Human thrombopoietin knockin
mice efficiently support human hematopoiesis in vivo, Proc

Natl Acad Sci, 108—2378—-2383.

10, Liguo 7. et al, 2012, HIV-1 immunopathogenesis in

humanized mouse models, Cell Mol Immunol, 9:237—244.

500 www.cdc.go.kr

X8l F22=



Vol.8 No.22

PUBLIC HEALTH WEEKLY REPORT, KCDC

XIMICH Q7MY BM ZaiZ=o 2 A{Q| 2l Z=EE]

=2 =

Cloud Computing as a Platform for Next-Generation Sequencing Data Analysis

Abstract

Background: Recently, Next-generation Sequencing (NGS) technologies have become
popular in a broad range of life science and medical researches. However, NGS technology
produces huge amounts of data. In order to overcome its weaknesses, which include short
read and high error rate of the experimental procedure, in-depth coverage and sequencing of
data must be performed. Currently, expanding the computational infrastructure is required
for NGS data analysis, but it is difficult to expand the required computing resources
immediately. Instead, cloud computing is considered as an alternative to the existing
facilities. In this paper, we illustrated the concepts of cloud computing and surveyed some
examples of cloud computing utilization for NGS data analysis. To assess the performance
of cloud computing, we compared a local cluster and the Amazon Web Service (AWS) EC2.
Methodology: We downloaded an exome sequencing data from the 1,000 Genomes Project
consortium. The 1,000 genomes pipeline was modified according to the configuration of
each system. With the modified 1,000 genomes pipeline, we ran two benchmark tests on
local cluster and AWS EC2. After the benchmark, the running time of the single nodes has
been put together serially. We calculated relative speeds, or Ct score, with our equations.
Results: The Ct score of AWS EC2 was 164.4%. Therefore, we estimated that the
performance of the single CPU core of AWS EC2 was slower than the local cluster.
Conclusion: To evaluate the performance of cloud service, we benchmarked a local cluster
and AWS EC2 service. We found out that the local cluster outperformed the cloud service;
however, the difference was not significant. Instead, NGS data analysis on a cloud service
showed a reasonable performance level, which provided a good alternative for researchers
who cannot build a cluster system..

Modified from Kown et al. (Genes & Genomics 2015, 37: 489-501)
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HEeh 24, A/ ol Y AIRA Zleol EbE, 7S 1dllell ErbbAe] E3inh A AR 9 o]
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Modlified from Kown et al. (Genes & Genomics 2015, 37: 489—501)
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Figure 1. The total size of the sequence read archive (SRA) database of the National Center for Biotechnology Information (NCBI) is
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SaaSol|A AR&A= SaaS AlFAE AlFste @716
S EERIHE ARESPHEIL, SZES0] X,
ste=fjolet FAAl Hel= SaaS AlSAE wA Hr,

o5, ot MEES el STE HFEs Ha

Qo]

CHOK £

vt FZ2eAEA(NIST: National Institute of
Standards and Technology)®] Aoj4]e] w2d Zahe=
LS o &2 tA7HA
Ach(Figure 2).
1) On—demand self-service: AFEA= AH|A A FA}1Q]
Qi el o Qi

AgAE ol XS

=qom F34e 4

Egglo] Aag AN 4
2) Broad network access:
o[- g =A YIEHAE Foll Seh-toll J&5E = At
3) Resource pooling: =
gl weh oS AREARA Fh e AT
Atk

4) Rapid elasticity: AF&AE ARYS FAIGHE o2

A LS

ARgSE 4= Qlek
5) Measured service: AF&AF= AL THE HE-S &3]

ok,

MIZEX] MH|A 2

g FeheEs AElS AlSAE AR =
Algsh=rtel whet Al7EA] Au] s BER U o= Qlok AEjs
AeAE S &Z2IANE AlgT wi= SaaSzhe 8ol
ARSI T AREAPE FERPE AHIA AlSAPY Atk
MNEEFE olgs 58 ZRIWS LA PaaS
(Platform as a Service)efal FEc} EFF AJH|A AlZAp}
s AREARA
e

SGAA L AAFAeL o] TheFsh ZAE
Algstchd laaS (Infrastructure as a Service)dl=

AR,
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OS | APPS | Storage

Virtualization

S/W platform 7Y

Smartphone Tablet

Figure 2. Cloud computing concepts: the user does not need to
know how the service is offered. The user can easily access the
service with various devices through the internet

Modiified from Kown et al. (Genes & Genomics 2015, 37: 489-501)
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Table 1. Cloud computing servicesand open source tools for next—generation sequencing (NGS) data analysis

Category Name Apps & APIs! URL (Uniform Resource Locator)
BaseSpace 0 http://basespace.illumina.com
Bina Technologies X http://www.binatechnologies.com
DNAnexus 0 http://www.dnanexus.com

Commercial Services”
GeneSifter X http://www.genesifter.net
LifeScope X http://www.lifescopecloud.com
SevenBridges 0 http://www.sbgenomics.com

Function? Amazon Machine Images®
CloudAligner Align X http://cloudaligner.sourceforge.net
CloVR Platform 0 http://clovr.org
Crossbow Pipeline X http://bowtie—bio.sourceforge.net/crossbow
FX RNA-seq 0 http://fx.gmi.ac.kr
Gl SoLise ool Galaxy CloudMan Platform 0 http://bitbucket.org/galaxy/cloudman
HugeSeq Pipeline X http://hugeseq.snyderlab.org
SIMPLEX Pipeline 0 http://simplex.i-med.ac.at
o Mplereation e Hos
VAT Annotation ) http://vat.gersteinlab.org

Modified from Kown et al, (Genes & Genomics 2015, 37: 489-501)
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olulE AWS EC2 (http://aws.amazon.com/ec2/)°|ich
ARAIRE A2l o) ARkt Wiz|ut=l Aif= Table 20 A2fst3it,,

Wz ua2E Y& 1,000 genomes project (ftp://ftp.
1000genomes.ebi.ac.uk/voll/ftp/)2FE NA19098
([7], accession number: SRX033165)2] & A|@A] dlojel=
-2 =393 1,000 genomes To|Zel £ dEE
Fsto] AgsiGint. o] % AFEA HlolH= F 7ie] PE
(paired end) run®l SRRO77453 (22,555,779 reads)2}
SRRO77460 (24,867,840 reads)® T/J%lo] 9l=t] Illumina
Genome Analyzer 12 AJAFEiC)

olutE EC29] QAHA EFYL St 7 ==9] M2 High—
Memory Quadruple Extra Large (m2.4xlarge)°|3lal
ephemeral diskE ©]83] RAID (Redundant Array of
Inexpensive Disks)S 4515t

24 Aule 3 B2 A5, F 1Y readE
ARt F stum AN HolFHE
kol AWS EC29 M2 High—Memory

P AL oA &
astolnt
Quadruple Extra Large =EoAE= %= 719 reads
5 3

Aot Ayh 22 A7E Wy IgollM ofutkE 2
Au]zof sl d53] WEov, YA 24 BN = 2

Zpol7h Qigieh. W TN AolE EY olf= WE

A

S21H 0 2 BT 5] Hol A 1.

Table 2. Specifications and benchmark results of the local cluster and cloud computing services

Times
(hh:mm:ss)
Provider CPUs (G%Athgs) (%tgr?gse) Nodes 0S Ct(%)' Cost ($)/h
Y y Mapping?
Total process®
- 1:48:42
Red Hat Enterprise Linux
Local Cluster 24 (12 x 2) 48 100,000 3 Server release 5.3 100 NA .
14:35:02
AWS EC2 2:44:56
26 (8x3.25)  68.4 1,700 1 Ubuntu 11.10 164.4 1.64
(m2.4xlarge) 15:25:58

Ct (%)': represents the relative speed of benchmarked system to the local cluster that calculated bythe equation (1).
Mapping?: running time for the mapping process that allows the use of multi—threads (Burrows — Wheeleraligner, BWA version 0.7.3a).
Total process®: running time for the total process frommapping to variant call, including the multi—threads —enabled program andsingle—threads —only program.

Modiified from Kown et al. (Genes & Genomics 2015, 37: 489-501)
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World No Tobacco Day 2015: Stop illicit trade of tobacco products

Abstract

Every year, on 31 May, WHO and partners mark World No Tobacco Day (WNTD). For AHHR[ER e ZEELA R

World No Tobacco Day 2015, WHO is calling on countries to work together to end the illicit E|g, 48], =2

trade of tobacco products. This article aims to introduce of WHO' campaigns detail.
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Tob&CCO"f“ee famil.i.es
ot R e
oTobacco hy families

BEEWARE!

ILLEGAL TOBACCO

My papa doesn't
smoke and | will
not smoke either

family smokes or
chews tobacco

The tobacco industry and I
criminal groups profit from
the Ilegal tobacco trade,
leaving the public to pay the

health and security costs. Apply
the Protacol to Eliminate Hiicit
Trade In Tobacco Products!

World Health

X3 organization TFI

Figure 1. What you should know to stop it and how you should be free from second hand smoke?
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! Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease (HFMD) 00
Republic of Korea, week ending May 23,
2015 (21th week)

300 [

o 20I5HE A1 $ETHONS Hee oot
1,000 11,6004, 201451 £7171 52 3el kel
£ 18,680
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Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending May 23, 2015 (21th 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 23, 2015 (21th week)
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Figure 3. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012
to 2014-2015 seasons
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 23, 2015 (21th 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 gueraget  2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - = - - 3 - 3 8
Typhoid fever 8 69 3 251 156 129 148 133 Philippines(1)
Group Paratyphoid fever - 17 1 37 54 58 56 55
I Shigellosis 3 34 3 110 294 90 171 228
EHEC - 10 1 111 61 58 7 56
Viral hepatitis AS 28 817 79 1,307 867 1,197 5,521 -
Pertussis 4 64 7 88 36 230 97 27
Tetanus - 8 = 23 22 17 19 14
Measles 6 41 2 442 107 3 42 114
Mumps 667 10,464 224 25,286 17,024 7,492 6,137 6,094
Group Rubella 1 13 1 11 18 28 53 43
I Viral hepatitis BS" 83 2,141 40 4,115 3,387 2,753 1,428 -
Japanese encephalitis - - - 26 14 20 8 26
Varicella 807 19,740 868 44,450 37,361 27,763 36,249 24,400 Indonesia(1)
onoumoniae. . .
Malaria 22 120 24 638 445 542 826 1,772 Mozambique(1)
Scarlet fevertt 125 2,929 26 5,809 3,678 968 406 106
m:g:gggg’c"a' 1 4 - 5 6 4 7 12
Legionellosis - 13 - 30 21 25 28 30
Vibrio vulnificus sepsis - - - 61 56 64 51 73
Murine typhus - 1 - 9 19 41 23 54
Group Scrub typhus 15 173 6 8,130 10,365 8,604 5,151 5,671
I  Leptospirosis - 12 - 58 50 28 49 66
Brucellosis 1 18 1 17 16 17 19 31
Rabies - - - - - - - -
HFRS 7 69 4 344 527 364 370 473
Syphilis$ 20 383 17 1,015 798 787 965 -
CJD/NVCJDS - 31 1 65 34 45 29 -
Tuberculosis 780 13,841 745 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 22 343 20 1,081 1,013 868 888 773
Dengue fever 5 62 1 165 252 149 72 125 h;;‘;?ﬁ;(%a?ﬁgﬁ;g ()1')
Botulism - - - 1 - - - -
Q fever 1 18 - 11 11 10 8 13
Group \west Nile fevers - - - - - 1 - -
v Lyme Borreliosis 1 6 = 13 11 3 2 =
Melioidosis = 2 = 2 = 1 =
Chikungunya fever - - = 1 2 - - =
SFTS 15 40 = 55) 36 = = =

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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Vol.8 No.22 20th week(5.10—5.16)

Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending May 16, 2015 (20th 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 14.0 20.1 1.4 4.8 6.1 2.1 1.5 10.7 2.7 13.8 1.1 1.5 8.4 6.4

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,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
A5 vlashd s = o] AR} o de] Alar =3-E Hlws & 4= Qlt}. otal no, of cases by yearn= A\ 5|7t i 7S
A= Uehli= S Aol A= A Bl & 5= Qlok
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* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

105 RES 135 145

20154 aied =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

A E [Cum, S5—year average,2} 'Cum, 20155
H] w3 E‘:q 79 lTJ4 *]—1—74—)'\—01] o T8} Bl 7} 755t Cum, 5—year average =
At 518(2010—20149) Z2ke] E7)7F Al
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