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WHAT DO | WANT TO TALK ABOUT TODAY?

| only have 25 minutes

S

Provide a general overview of what we can do with computational
biology (Not too many details)
(FH2570 B 2n KK 5 48— MR TR A 8T TAT DL {8
&)




DISEASE TRANSMISSION (325975 % #%)

The rate of dispersion has been increasing over the centuries (1% i# F 1R £ 1K)

Black Death in 14th Century Europe

1
1
I Migration of ancestor of 7% pandemic, |
that had diverged long ago from the
classmal | biotype lineage

June 1350 '
. “og Isolates in USA from 1973
Atlantic Ocean : : Middle East

Dec. 1349 - engapy '/ ! Stage 5 and Stage 6 H

Stage 2 and Stage 3 |
Galn of El Tor tcpA !
and gain of CTX prophage i ' |
1 1902-1903 and 1903- 19081 | Mlgrahon to Makassam

PR
June 1348 Dec. 1347 | cdterraned; s, 190_3_19_2_5___________5

i
o = ‘\:‘ \ .. '.Galnlng genes and mutations=
June 1349 : / N P 4 for pandemicity, !
S ey : - e 19251954 and 1954-1960 1
pidemic fron Y
evolution Dec. 1348 . ‘:\\ g ,',
s ot s

1t Plague pandemic 14t century 7t cholera pandemic 20t century
J y S Y2s 4
(1445 20 DI % RIAAT) (201H 20 {2 BL KT AT)
Réalité complexe et modeles en épidémiologie Origins of the current seventh cholera pandemic
Comptes Rendus Biologies 330, (4) 2007, 364-374 PNAS November 29, 2016 113 (48) E7730-E7739

https://doi.org/10.1016/j.crvi.2007.02.014 https://doi.org/10.1073/pnas.1608732113



https://doi.org/10.1073/pnas.1608732113

THE NEW WORLD ORDER

We are entering a new phase in infectious disease outbreaks (1% 4L %% & T 42t

« World is more highly connected than ever before (£EK{LIHFE D)
 travel / global trade / migration (Jig¥it/ [ bR 52 2 /% )

f.,g‘é' - L e

vi?‘; T ‘
u w

a‘. j i

Global Goods
Trade
g%égt‘éggl ‘ One Year of Air Traffic / One Million Particles
GLOBAL GOODS TRADE AIR TRAVEL 2010 (ONE POINT = 2000 PASSENGERS
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Technological advances have made globalization possible

(A Bl A BRAK)

The internet (IX A& )

* it’s much easier to book a trip, (FEJif T E — 20 2L
 find accommodation, (¥k 55 A #EFE 20 JLigs 24535 7R)
 buy something in another country (#E4NEYIA FE45)

0 &b 1=

Smartphones (—#E& GeFH1)
e Don’t need to speak the language, (B 1EE K )
e don’t need maps, (EEkHLEFH12)

Uy vio: Senter for biohybridteknologi
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How does globalization impact disease transmission?

(A ERACUAT 52 0 A% 4 2)

Jdi

e increased frequency and range of travel (FRFEMI R B9 K A0Y0 Bl 9K
e human incursion into new areas (F A8 A\ 2575 20 [X 353

» change in diet (X & 24 4%)

e social upheaval (f££423)))

e climate change (S {&221k)

@) UIO : Senter for biohybridteknologi
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Consequences

* More pathogen introductions (i JR 44 2 Ju44)

e Emergence of new pathogens (T & 1% 449 )

* Introduction of known pathogens to naive populations
CIEINESREE S

. Entrenchment of pathogens rather than die out

(B 10 T AR VE K )

@)} UiO: Senter for biohybridteknologi
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How can we use computational approaches to investigate
infectious disease outbreaks?

AnART A FE T H SRRSO G 7 VR R A G T P ) 2

)} UiO 2 Senter for biohybridteknologi
" Universitetet i Oslo
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What is the timeline of a typical outbreak?

(2D & 9 — 3 22 i ) — A S K56 %)

SMALL NUMBER OF INCREASING DEVIATION FROM
PATIENTS NUMBER OF EXPECTING
REPORTING PATIENTS SEASONAL
GENERAL CLINICAL REPORTING SAME VARIATION OR
SYMPTOMS SYMPTOMS SEVERITY?

Compare SARS to Ebola

e Ebola, very distinct and serious symptoms (3% {84 A B B G AR ™ B

N

!

* SARS, not so obvious (FHEEHE, SARSIESCHUREARANAS 4 BH i)

T E

Early stage intervention is important in both cases (5-HH

o)

Integrated clinical and computational investigation can provide valuable insight (

it R AT S5 25000 Y 38 5 B A E)

/) UiO: Senter for biohybridteknologi




But how can we combine clinical and computational?

For example:

CLINICAL

Perform tests to detect
antigens to a set of common
pathogens

(ELISA/PCR)

(Il AR A ) B FEELISA/PCRES)

U 3 UiO: Senter for biohybridteknologi

COMPUTATIONAL

Sequencing of pathogen isolate
Phylogenetic analysis
(THE AV A H 2 B 5
AT RGN HT)




Need to decide what sort of questions we want to ask
e Can we identify the virus? (& 5% 7R =)
 Where did the outbreak originate? ( f&“@ﬁﬂ/ﬂé)
e When did the outbreak originate? (& /& HJ B [A])

* How is the virus transmitting? (1% & 77 =0

* single or multiple introduction(s)? (B~8% 2 S EC 5 )

7)) UiO: Senter for biohybridteknologi
" Universitetet i Oslo



RNA VIRUSES

Most of the important outbreaks are from RNA viruses
n general (but not always)

RNA viruses cause acute infections, DNA viruses tend to establish

versistent viruses (RNAJR 3 5] #o SRR Y, DNAGERE

ZIKA INFLUENZA HEPATITIS C
V. DENGUE EBOLA
b sk Rt

.] UiO ¢ Senter for biohybridteknologi
: Universitetet i Oslo

AL




PHYLOGENETICS

MVE
AV IR L2 TR e |98 | onuno
AR TR0V A el 1993 e sevin
AF QG545 | AP0 o 1004 monge

FLIna W0 1M1 W b 20
CLANY TSI N TMO T Chua 207
AFOBO)S I/ Veliore P2OTTE india (738 hatimt b

A typical way of analyzing the =

! AZ25446) T 1P Tarwn | 94T mesgurts
AFOI 1605 Jom, Taewmn 1983 muaquen

AROTAI8 P T | SR neii
FOMROTS |G AR 1/ Jgaay 1999 Tt
uhﬂl‘.h" 17 g (91 Mg vee

sequence from an isolate =

UI‘DJ.'N Chen s.-.un- Fewn
nw.wmn Yo

LAY SR ETP )0 oven 1 98 Vo

1“@ :_;/';ﬁ\ éﬁj\. /tj;j‘ ﬁj }?‘ T s wee
NN

LA 4 2 e e

~.
D

0 Ay IINARCTILL
oLl AV 308 CCT-58

gt

EMVE:BEFLERARENES EHRLIHHIE

B 1 SD08-10 55 GeneBank B R ) 59 k Z MR %
LEREFT REH# LT
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SEQUENCE = ALIGNMENT => TREE

A TYPICAL WAY OF ANALYZING A VIRUS ISOLATE USING BIOINFORMATICS

SELECT SURFACE PROTEINS AS THESE ARE UNDER “CONSTANT” EVOLUTIONARY PRESSURE FROM HOST IMMUNE SYSTEM (. #E76 [ 22 141 25 1 £ 77 /7 51 2 r)
ALWAYS SEEK THE LONGEST POSSIBLE GENE SEQUENCES (& K 19/7 71, B3 E 115 E)
CHOOSE A TREE BUILDING PROGRAM AND BUILD A TREE/# %41 [ 2 Gt it A

ISOLATE SAMPLES %3 B3 Ji 2 /\

BOOTSTRAP THE DATA TO ESTIMATE LOOK AT ESS TO SEE THE RELIABILITY
l TREE RELIABILITY OF THE PREDICTED TREE

DNA SEQUENCE l l

l BLAST AND CHOOSE SOME l l l
MORE SEQUENCES

ii?%*ﬁa‘%ﬂﬁ)fﬂiﬁﬁ bt %t SUBTYPE/GENOTYPE/SEROTYPE SUBTYPE/GENOTYPE/SEROTYPE Ei {431l
R |

REPORT TMRCA 1 5.

l |

CLASSIFY STRAIN CLASSIFY STRAIN

ALIGNMENT

PUBLICATION PUBLICATION




Simplistic, but it can reveal valuable insight into transmission processes (

LR I R B A% SR AR S (R I E LIS B

RNA viruses have high mutation and replication rates and can accumulate
genetic variation on the same scale as virus transmission

mmf¢M%%E$ﬁF@ﬁk@%%%*ﬁ%%iy%ﬁ%ﬁﬁ)

Can investigate epidemiological
dynamics and emergence over a
short time scale

(M]FE R I Te) RO _E B 5 imAT
R KA %Dyiﬁ%).

?ﬁm‘

{0} UiO: Senter for biohybridteknologi
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Integrating the data can tell us a lot more. examples (£ 3 5 Fe f

TEIEAENSY

One good thing is th
globalization is also

at the technology that helped achieve
nelping us investigate its impact

(Pt =R Y [A]I,

IR B A BRI A 2% AT 7T)

improved computing power, new algorithms (e.g. TMRCA
phylogeography), better experimental technology (e.g. NGS)

(PRI, IMEERT, EHEIEERR).

We also have the ab

ility to collect other related data, such as

environment, demographics (&ML N 25 #3)

{ :3‘ UiO ¢ Senter for biohybridteknologi
i itetet i Oslo

Universitete
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The Most Recent Common Ancestor (TMRCA) (g T 3L [FI4H 5%).

If we have sample isolates of known date, and sampling across a
long enough time period, we can estimate the date of the most
recent individua from which the samples originate (fE%8) ~HJ S [8]
AR CRIAEARHR SRR AS,  BATTA] LA A X Eo R A Y
7 A e AT Bl 2[R AH S B RS YR IS [A])

Jdh

el
530}

/) UiO 2 Senter for biohybridteknologi
i itetet i Oslo
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Estimating the TMRCA for swine HIN1 outbreak for each segment helped
to predict the order of re-assortment events that produced the high
infectious strain that lead to the epidemic (MBI B HIN1EE S FH K B
FITMRCAKE FHE I 150 EOUF 12 It 2% A 73 1) B PC A AV A T 2% R T A2

nature Vol 459(25 June 2005 | doi:10.1038/nature 08182

LETTERS

Origins and evolutionary genomics of the 2009
SWi "e-origin H1 N1 influe“ Za A epidemic States'. During the first few weeks of surveillance, the virus spread

Galvin 1. D. Smith" 'Dha'nase!(aran Vijaykrishna', Jl;lstin Bahl', Samantha J. !.ycelI:_,‘Michael qu})g);". ' , E ::::‘l:::]i:o:: i:lu:::‘Il;ntt::a“'f::1:’[{1\::1};;(]3;:;:;:2‘::}‘:;1“::::

Oliver G. Pybus’, Siu Kit Ma', Chung Lam Cheung’', Jayna Raghwani”, Samir Bhatt", J. S. Malik Peiris’, Yi Guan - e e, —— N _ T 3
& Andrew Rambaut® 0 0 9 0 0 pandemic alert to level 5 of 6. This virus has the potential to
develop into the first influenza pandemic of the twenty-first
century. Here we use evolutionary analysis to estimate the time-
scale of the origins and the early development of the S-OIV epi-
demic. We show that it was derived from several viruses
circulating in swine, and that the initial transmission to humans
occurred several months before recognition of the outbreak. A
phylogenetic estimate of the gaps in genetic surveillance indicates
a long period of unsampled ancestry before the 5-OIV outbreak,
suggesting that the reassortment of swine lineages may have
HiNG : occurred years before emergence in hn.mana and that the mulup]e
Eurasian ‘evien-iks’ swine genetic ancestry of 5-OIV is not indicative of an artificial origin.
Furthermore, the unsampled history of the epidemic means that
the nature and location of the genetically closest swine viruses
4y e reveal little about the immediate origin of the epidemic, despite
i Euenin o o N 0 i d o the fact that we included a panel of closely related and previously
§ R unpublished swine influenza isolates. Our results highlight the
need for systematic surveillance of influenza in swine, and provide
',',',Ei:‘ssf,m = 5 £ reported hare evidence that the mixing of new genetic elements in swine can
result in the emergence of viruses with pandemic potential in

/ - : humans’.
mirimum of: . / . 7 \

H1,N1,PB1

In March and early April 2009, a new swine-origin influenza A
(HIN1) virus (S-OIV) emerged in Mexico and the United

Triple-rmassortant

-reassortant swine

Fort Dix swing flu
A Outbreak (1976)

Hang
seasonal human

199; 1998
earliest (1990,1993) (1996, 2001)
ABelgumWVL1/1979 1997

(1995, 1999) 1
Figure 1| Reconstruction of the sequence of reassortment events leading divergence of the $-OIV genes from corresponding virus lineages.
up to the emergence of S-OIV. Shaded boxes represent host species; avian  Reassortment events not involved with the emergence of human disease are g . ;
(green), swine (red) and human (grey). Coloured lines represent omitted. Fort Dix refers to the last major outbreak of $-OIV in humans. The segment. Symbols represent sampled viruses on a timescale of when they ns are represented by a blue triangle, with the apex representing the
interspecies-transmission pathways of influenza genes. The cight genomic  first triple-reassortant swine viruses were detected in 1998, but to improve were sampled and coloured by host species (pigs, red; humans, bl irds, common ancestor of these.

segments are represented as parallel lines in descending order of size. Dates  clarity the origin of this lineage is placed carlier. green). Internal nodes are reconstructed common ancestors with 9
marked with dashed vertical lines on ‘clbows’ indicate the mean time of N

Figure 2 | Genetic relationships and timing of S-OIV for each genomic

UiO ¢ Senter for biohybridteknologi
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What about an example where TMRCA isn’t so helpful? (TMRCATCIZH2
g HAE S ?)

ChiM28_77
ChiYN

193
(104-308)

Vaol. 85, No. 1

ohiology. All Rights Reserved.

(425-1739)

Emergence of Genotype I of Japanese EncePhahtls Virus
as the Dominant Genotype in Asia’

620

Xiao-Ling Pan,'t Hong Liu,'t Huan-Yu Wang,’ Shl—Han; Fu,' Hai-Zhou Llll." Hai—Lin Zhang,?
(266-1141)

Ming-Hua Li,! \ma Yan Gao," Jing-Lin Wang,! Xiao-Hong Sun,! Kln Jun Lu
You-Gang Zh:n Wei- &.han Meng,! Yi ing He,' Huan- (,}m Wang,! Na Han
Bo We1 * Yong-Gan Wu,* Yun I-'eng Du- Juan Yang,* Li- Hua \\ ang,’

Qin Tang,' (_ruulldng Xia,! Ichiro Kurane,” blmun Rayner,**
and Guu-Dc-ng Liang“‘

Ch Gauvusw 08

cy LN07|5 07
s

ChiXJPe13_07

(,l iSH17M_07
iYN79Ba083_79

[ [
I (425-1739)

1. The date range of isolated

samples is negligible compared to

e B the estimated TMRCA (CREERF fn

{0l:Rp EINENGE P NANY

2. The TMRCA doesn’t tell us
anything useful anyway (TMRCA

ARG ) EAE X [ R K Tovke A H

ﬁ J[L\)

UiO ¢ Senter for biohybri Xiao-Ling Pan et al. J. Virol. 2011; doi:10.1128/JVI.00825-11 ‘
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OPEN a ACCESS Freely available online PL"-}S

Phylodynamics and Human-Mediated Dispersal of a

Zoonotic Virus

Chiraz Talbi’, Philippe Lemeyz, Mare A. Suchard?, Elbia Abdelatif’, Mehdi Elharrak®, Nourlil Jalal®,
Abdellah Faouzi®, Juan E. Echevarria’, Sonia Vazquez Moron’, Andrew Rambaut®®, Nicholas Campiz'®,
Andrew J. Tatem'®"", Edward C. Holmes”'?, Hervé Bourhy'*

/\/ Primary Route '_,
Secondary Rout

Trail

Use phylogenetics and spatial
modelling to understand how
oy Wl rabies is spreading in North Africa
DR (351 it 72 45 % 7 2 2 [ B
Bl IR )
i )  Roads are important (2 % [ &
) |
* Administrative borders restrict L b e
spread (17 UL 7 PR fil4% 4k) e
Advanced model (53 AR )
Not really new findings (FF3AEFT
&
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INFECTION DOESN’T SPREAD

Role of social networks in shaping disease BY PS\EATWGJ—O\CAT'O\'\' (4
transmission during a community outbreak of 2009 5520 25 BN 43 AT TEOR)

H1N1 pandemic influenza

4th grade classroom C

ol e e ] [ 1)
RECONSTRUCTED TRANSMISSION TREE (2 & f& # ) T B

D

Simon Cauchemez®", Achuyt Bhattarai®, Tiffany L. Marchbanks, Ryan P. Fagan®, Stephen Ostroff, Neil M. Ferguson®,

David Swerdlow®, and the Pennsylvania HIN1 working group®<?

2Medical Research Council Centre for Outbreak Analysis and Modelling, Department of Infectious Disease Epidemiology, School of Public Health, Imperial
a

College London, London W2 1PG, United Kingdom; bCenters for Disease Control and Prevention, Atlanta, GA 30333; and “Pennsylvania Department of Health,
Harrisburg, PA 17120-0701

STUDENTS SPREAD
INFECTION AMONGST

THEMSELVES

INFECTION DIES OUT IT SPREADS AMONG FRIENDS

INEEO]V/= (%%‘Z[‘Eﬂ% (Ei%ﬁ@lﬁli—‘%‘z@%%ﬁ?)

i, (A BRI
- 2R
@ STUDENT i INTEGRATING DATA TYPES TELLS US

@ HOUSEHOLD MORE ABOUT INFECTION PATHS (A<
E] R R B s 4B 518 75 5 4T Y
PNAS February 15, 2011 108 (7) 2825-2830 RIS RE)

UiO ¢ Senter for biohybridteknologi www.pnas.org/cgi/doi/10.1073/pnas.1008895108

Universitetet i Oslo




Integrated data sources are more useful

ORISR R A A 20

U} UiO ¢ Senter for biohybridteknologi
] Universitetet i Oslo

niversitete



However, there is one problem....

OPEN & ACCESS Freely available online PLOS

Phylodynamics and Human-Mediated Dispersal of a

Zoonotic Virus

Chiraz Talbi', Philippe Lemey?, Marc A. Suchard?, Elbia Abdelatif*, Mehdi Elharrak’, Nourlil Jalal®,
Abdellah Faouzi®, Juan E. Echevarria’, Sonia Vazquez Moron’, Andrew Rambaut®®, Nicholas Campiz'®,
Andrew J. Tatem'®'’, Edward C. Holmes”'?, Hervé Bourhy'*

1 Institut Pasteur, Unit Lyssavirus Dynamics and Host Adaptation, Paris, France,

2 Rega Institute,Katholieke Universiteit Leuven, Leuven, Belgium,

3 Departments of Biomathematics and Human Genetics, David Geffen School of Medicine, UCLA, Los Angeles, California, USA
Department of Biostatistics, UCLA, Los Angeles, California, USA,

4 Institut Pasteur d’Algerie, Laboratoire de la Rage, Recherche et Diagnostic, Alger, Algerie,

5 Biopharma Laboratoire, Rabbat, Maroc,

6 Institut Pasteur du Maroc, Laboratoire de Virologie Me “dicale, Casablanca, Maroc,

7 Instituto de Salud Carlos lll, Servicio de Microbiologi“a Diagno” stica, Madrid, Spain,

8 Institute of Evolutionary Biology, University of Edinburgh, Ashworth Laboratories, Edinburgh, United Kingdom,

9 Fogarty International Center, National Institutes of Health, Bethesda, Maryland, United States of America,

10 Department of Geography, University of Florida, Gainesville, Florida, United States of America,

11 Emerging Pathogens Institute, University of Florida, Gainesville, Florida, United States of America,

12 Center for Infectious Disease Dynamics, Department of Biology, The Pennsylvania State University, Pennsylvania, USA

This analysis was not a trivial task, it required many different types of expertise (7]

RUE T XA RS B BT U AR 2 AN [ SB[ 22 R A8 X)

How can we use these approaches in everyday work? (7EFATH & 1 TAEH RJ 4T
P4 G e 2)

Universitetet i Oslo




JAPANESE ENCEPHALITIS VIRUS
(LT % 7 55 )

\ UiO ¢ Senter for biohybridteknologi
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JAPANESE ENCEPHALITIS VIRUS - BACKGROUND

Amplyfying

mosquito-borne zoonotic pathogen (1 H A% 3% B B 404% 4L Ik B2 )

major cause of viral encephalitis: 35,000—175,000 infections/10,000—15,000 deaths annually.

50% of survivors suffer from lingering neurological effects (Hx 3= 2= 5 2 14 ik 4 75 2% 50%H ]

{EEFH B A RS )7 H K G BUE)

phylogenetic studies based on the envelope protein indicate there are five genotypes (& TEi&
H A RS0 R B 93 i i8R IEVAE 5 FE R )

@) UiO: Senter for biohybridteknologi
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REGIONAL SITUATION FOR JEV

Change in
Japanese
Encephalitis
Virus Distribution,
Thailand

Narong Nitatpattana, Audrey Dubot-Péres,

LETTERS

Introduction

of Japanese
Encephalitis Virus
Genotype |, India

Many reports on JEV in
TR different countries (i4F

Epidemiology of y Z—‘ S, —— e
Japanese & N IIIII E/\J :I:‘: %i ﬂ:‘l:l :[jlﬁ' X
Encephalitis Shift in Japanese encephalitis virus (JEV) genotype ‘

Virus, Taiwan Communication  circulating in northern Vietnam: implications for AR} ﬂ
_ e ) frequent introductions of JEV from Southeast Asia I J E \/ Y ‘/ {
inus ( H o borne to East Asia P L;\

Phan Thi Nga,'t Maria del Carmen Parquet*t Vuong Duc Cuong,’

To lhe Edit
Meriadeg Ar Gouilh, Marc Souris, )
Philippe Barbazan, Sutee Yoksan,
Xavier de Lamballerie, and Jean-Paul Gonzalez

Japanese encephalitis virus (JEV) genctypes in Thai-
nd were studied in pigs and mosquitoes collecte

4

NOTYPE OF JAPANESE ENCEPHALITIS VIRUS
RCULATING IN JAPAN

ADAND, TE

Molecular epidemiological analysis of Japanese
encephalitis virus in China

Huan Yu Wang," Tomohiko Takasaki,” Shi Hong Fu,' Xiao Heng Sun,’
Hai Lin Zhang,* Zhao Xiao Wang,* Zong Yu Hao® Jia Ke Zhang®
Qing Tang,” Akira Kotaki? Shigeru Tajima,? Xiao Feng Liang,”

Wei Zhong Yang,” lchiro Kurane? and Guo Dong Liang’

RAS Op

@ UiO ¢ Senter for biohybridteknologi
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UNTIL THE EARLY 1990s G-Il WAS DOMINANT >
G-I BEGAN TO EMERGE (PLOOFEA N7 1, H

Can we learn more from
- BEL Ny N 3 \E* g . : :
Gl EF2 NG =) learning more by investigating

the data as a whole? (U1}

These reports are a local level

nce for Japanese Encephalitis in Vietnam, 1998-2007 ur Fﬁ %‘ H /\J J E V zl_: :I:‘H_j‘ @ % j:& :‘é ;E,‘Ig é\
LR 7 BT 20 B BRI AT
. Japanese Introduction SED 2
= I B s
Virus Distribution, Taiwan 2009—20‘! 0 "

Thailand
88,

These reports inform us on the

5 B “ oo local (national) scale, but tell us
Japan before 1991 GllI, after 1995 Gl nothing about what is driving

Korea  after 1993 G this displacement (/4 [7] [ 2 A

Thailand after 2000 Gl S SR BREH R :

Viet Nam after 2001 G| B X FUEVIRATIE DLCIE RS

India before 2008 GlIl dominant, ESE N N & AR X —
after 2009 GlIl & Gl co-circulation ] A2 )

China 2001 ~ 2005(71%) GlIl &Gl co-circulation

UiO ¢ Senter for biohybridteknologi
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COLLECTIVELY THE JEV SEQUENCE DATA IS EXPANSIVE

SO, WHAT HAPPENS IF WE PUT EVERYTHING Genotype
TOGETHER? LT
CRE o ey DO O SR Voot 17 s

pig

@ (E15E%1)

GET ALL JEV SAMPLES FROM

GENBANK REGARDLESS OF
GENOMIC REGION AND
CLASSIFY BY GENOTYPE

INVESTIGATE DISTRIBUTION BY

~ HOST, DATE AND LOCATION. (%15
SO0 DOLAE> » T, REE LR A4

JEVIEI A T )

@)} UiO: Senter for biohybridteknologi
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HOST CASES HAVE DIFFERENT PROFILES

THE CHANGE IN THE RATIO OF GI:GlIl
., MOSQUITOES ISOLATES FROM PIG AND MOSQUITO
IS CONSISTENT WITH THE GRADUAL
EMERGENCE OF G-I (J& Al 144 N
GIIZGI T S AL )AL, 5 B AR AR
1h,—%h)

4

HOWEVER,
THE MAJORITY OF HUMAN ISOLATES
ARE STILL G-IIl (SR 1 N ZEBEAAR HIEY
AR LGN £ &

UiO ¢ Senter for biohybridteknologi
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ADD IN VACCINATION DATA GENOTYPE SHIFT COINCIDES WITH

DROP IN CASES
(2 LA 5 e 5 7 4 6t A 5KX)

MINE LITERATURE TO FIND PAPERS WITH
SURVEILLANCE DATA (CASES, DEATHS,
VACCINATION) (JEVI = 5i4E K12 41)

INVESTIGATE RELATIONSHIP OF THESE
VARIABLES WITH GENOTYPE SHIFT

(AT B 12 R 21 5 2 DR B 35 B 5K R )

DEATHS i

G-Il ISOLATE FOUND
G-I ISOLATE NOT FOUND
G-Il ISOLATE FOUND
G-Il ISOLATE NOT FOUND

100% VACCINATION OVER THE COURSE OF STUDY
(FfF 78 X 8] B 925 P 78 i £ 100%)

10 ¢ Senter for biohybridteknologi
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Gl IS MORE EFFICIENT AT INFECTING MOSQUITOES (GI{E I 14 PN 10 B L 3%
RE S, AR EGI R RR)

THE TRADE-OFF IS IT IS LESS EFFECTIVE AT INFECTING HUMANS
(GIFE AR Y ISR RCR IR, X A] e se GIFE R IARE A BT L] 5 2X)

HUMANS ARE A DEAD END HOST
(NERIEVIKI 45 E)

COMBINING DATA IS MORE INFORMATIVE
(B S rl e E 2 A 15 B)

@)} UiO: Senter for biohybridteknologi
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RABIES IN CHINA — USE A SIMILAR APPROACH BY INTEGRATING DATA
(e} R R 9 — — P S e )

3 major epidemics since 1949 CONSOLIDATE

P

6 main lineages | — VI (671> X ZE #53t
B R)

s| Sz A 2 = =
(Ell«,LEEBEEI’Jj(,“ﬁ) %?:’?E;RE?\:\TA SN China | is displacing China Il (China |
o HY X China I
SOURCES (& )
GEIEGOE e Bl Observation of strain replacement
China lll to VI is from wildlife spillover
Il (China IIEVIEE 32 3R T £ 4 5 9)
VARIATION OF
MOST RECENT OUTBREAK BEGAN IN SR
= \ : AHTIE S’FBﬁHTIEﬂE’]
THE 19905 (B3 HIE K34 F 0% 1) S

GUIDE NATIONAL POLICY
(NImE P IERIHE X BUER

BIRMESENL)

Summary of Surveillance Program National borders halt spread to
- Efficient use of resources? (JR&E neighboring countries

AR AR — IR A RF A?) S A
(EI R RBIEmET B EE)

Investigation of social factors
and vaccination

) UiO $ Senter for biohybridteknologi (HERFZMEEHRTE.
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Disease reporting

NECESSARY FOR SHARING IMPORTANT INFORMATION
LHAEL S

\ UiO ¢ Senter for biohybridteknologi
Universitetet i Oslo
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HOW THEY USED TO DO IT (1947) (7OERTFRAT1E 44

CHOLERA EPIDEMIC IN EGYPT (1947)

CHOLERA EPIDEMIC IN EGYPT (1947)

A Prehmmary Report On the next day, twc
more cases of vomiting [— = — Table 1

and diarrhora were seen

at Fakus. Their condition j}?: : Sort Sad TOTAL NUMBERS OF CHOLERA CASES AND DEATHS AND

was rather severe, so they ISOLATION HOSPITALS
were advised to enter the

general hospital for treat- ; :
ment, ¥ S 5 Province
On the next day, Sun- . | or
Seientific aspeets, . . . ... o000 000 dav, the medical officer | | governorate
Cholera hysteria . . . . . . . . . . . .. ...k of health of El Korein was
rather perplexed about | ) i
“Tables ae the reporting of ten e =5 Cairo . . . . . . 2,100,486 126
T oo deaths during that day. | G Alexandria . . . 928,237 183
On Sunday evening, he | iy S j Frontiers . . . . . 216,872 5
saw a case of vomiting seNifsue I | 178,432 7
and diarrhea.  Next Suwez . . ... .. 108,250 31
morning he saw another | Ismailia . . . . .| 132,810
CHOLERA EPIDEMIC IN EGYPT (1947) 3 case, and deaths Dbegan ; Damietta . . . . .| 124,104
to be reported from seven : | Deheira | 1,242,478
till noon. i | Gharbiya . . . . .| 2,316,619
He at once communi- bl | Minufiya . . . . .| 1,168,777
N cated with his senior medi- Dakabliya . . . . 1,366,085
CHOLERA ‘ cal officer of health, who | Shargiya . . . . . 1,290,880
EGYTE. EGYPT 800 in turn reported to the I Kalyubiya . . . ./ 687,169
i o Director of the Epidemic Giza . . . .. .. 822,424
Section of the Ministry R | Faiylm . . . . . 671,885
of Public Health. That 613,365
was about {4 pm. on : . 1,081,417
22 Beptember 1947. The | % 1,379,875
last-mentioned officer con- | i . 1,288,425
sulted the Director-Gene- | 1,106,206
ral of the Department of [ . 285,551
Preventive Medicine, and I __._
it was agreed that three
senior members of the
medical staff of the Epi-
demic Section should at |
The details of the epidemie, expressed in daily cases and deaths, [O:::I:‘rz;;;i:;f I;:r::; T - — ChOlera Epldemlc in Egypt (] 94 7)
are diagrammatically represented in the chart, while Table I shows

the total number of cholera cases and deaths as distributed in the BUlIet|n Of the WOF|C| Health Ol’ganiZatiOn
provinces and governorates.  The weekly distribution is given in '| 948 '| (2) 353 . 38]
. y

Table II.

Sir ALy Tewrik SHOUSHA, Pasha, MDD,
Under-Secretary of State, Ministry of Public Health, Cairo, Egyvpt ¥
T grupinn
Page

Outbreak of the 1947 epidemie. . . . P 1 £

Population Cholera Cholera Isolation
(1947 Census) cases deaths hoapitals

Sanitary and administrative measures . . . . . . . . . . . . 347

Conelusion

| mow| veswaun SEESwwm—| wew

g

19,000,447




HOW WE DO IT NOW. (2019) (704E J& FAT 1A IR 13X 4 il

RESEARCH

Recurrent Cholera Outbreaks,
Democratic Republic of i ol i

number of suspected cases by
t h e C o n g o 2 o 0 8 f— 2 0 1 7 : . location, Democratic Republic of
r ! A the Congo, 2008-2017.
v > \ A) Locations of cholera hot spot
Brecht Ingelbeen,' David Hendrickx,' Berthe Miwanda, Marianne A.B. van der Sande, - NG90 5. and non-hot spot provinces
Mathias Mossoko, Hilde Vochten, Bram Riems, Jean-Paul Nyakio, Veerle Vanlerberghe, = - - 1 ¢ . Ayl hot spobheati zdnes
. - C \ - ¥ ~ 0 (2017 classification). B) Weekly
Octavie Lunguya, Jan Jacobs, Marleen Boelaert, Benoit llunga Kebela, 6 ; ‘ _ 00 iomiber of suspected chalera
Didier Bompangue, Jean-Jacques Muyembe / s = ; “ cases. Case counts for 2017 are
5 5 o = K through week 46.

Kwilu Isai 2 i Tanzania

Congh
Kongo-Central At
Matad P Yl .
il \ Kwango Lo 4 4 s Tangaryia
Jan 2008— ! ) %
Maov 2017
Reported outbreaks” in hot
MNorth Kivu, 9,64 (50) (33) 209 (358) 3 C Kasai-Oriental
South Kivu, 2 Angola
Tanganyika Health zone
Narth Kivu, g—Maon 14,709 : (27) 46 (26) ( 12 Hot spot
South Kivu, 20 Provinces
Tanganylka Non—hot spot 0 100 200 300 400 km
Haut Katanga ; 3(67) ) 3 ) (0 Hot spot [ -

Kasai-Central

Haut Katanga 4 1 (100)

) Non-hot spot health zones in non-hot spot provinces

Haut Lomami N
lon-hot spot health zones in hot spot province

R % Hot spot health zones (hot spot province)

Ituri

Reported outbreak:
Congo River

No. reported suspected
cholera cases
N s [+:] L=
o o o ©o
(=} o o o
o o o o

Congo River

o

Kwilu, Kwango, Jul-Maw 3 2 2,49 ) (20) ( C 2 A b e . § or

Kasai, Lomami, 017 2009 2010 2011 2012 2013 2014 15 2016 2017
Sankuru

“Defined &5 =1 lab

Recurrent Cholera Outbreaks, Democratic Republic of the Congo, 2008-2017
25 (5) 2019
https://doi.org/10.3201/eid2505.181141



ANOTHER PROBLEM...

Recurrent Cholera Outbreaks,
Democratic Republic of
C 20

Review reports
Journal title Average duration (1%t review rnd.)

Tot. Im. Overall
(click to go to journal page) 1% rev. rnd handling rejection Number Quality rating Outcome

Recurrent Cholera Outbreaks, Democratic Republic of the Congo, 2008-2017
25 (5) 2019
https://doi.org/10.3201 /eid2505.181141

Emerging Infectious 43.6 43.6 n/a 2 4 0 Rejected
Diseases weeks weeks {very good) (very bad)

HOME | ABOUT | SUBMIT

Motivation: Exceptionally slow review process, with no communication from the journal. Even when we
requested updates they just gave non-specific responses. The slowness of review is not acceptable,
especially as the manuscript was time sensitive in regards to its material.

43,6 weeks to review (FA 172 K [ 5 A ) [E]) biORX iV

THE PREPRINT SERVER FOR BIOLOGY

Subject Areas

All Articles

How do we share information _ = o
in a timely way? (FAI Tz w117 SO S =T
7 i) Hb A A= B ? )



https://www.biorxiv.org/
https://www.biorxiv.org/

AND ANOTHER PROBLEM Collect all publications on Dengue, West Nile
Virus (WNV) and JEV and look at journal and

associated Impact Factor (1740 R 5 X,
R /b Fps 82 WIDENVAIWNVEE, 52 15 521 [%
Virology Journal % B/j/% FLL_I:EI%H%

Virology

Estimated no of deaths / year

lournal of General Virology

NUMBER OF PAPERS BY VIRUS

Plos One
lournal of Clinical Virology

Journal of Virology

o

Plos Pathogens
FIRST CASE OF
WNV RECORDED
IN USA

Nature Structural Biology
B

MNature journals

Science

MNEIM

Nature

(=T - = T =]

JEV
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

journals with higher impact factors (IF > 10) are significantly more likely to publish work on Dengue and WNV.
JEV is more likely to be published in lower impact factor journals (IF < 10).

(chi-squared test, p = 2.13 x 10°12) (DENVAIWNVHT 5T & 3 S0 15200 K128 K TFIEV)

If we consider annual fatality rates and number of published papers for each virus
(JEV 0.15 papers/death, DENV 0.6 papers/death, WNV 19.5 papers/death).

) UiO ¢ Senter for biohybridteknologi

Universitetet i Oslo
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R DISEASES?
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o JEV

OPEN @ ACCESS Freely available online PLoS

Phylodynamics and Human-Mediated Dispersal of a

Chiraz Talbi', Philippe Lemey?, Marc A. Suchard?, Elbia Abdelatif', Mehdi Elharrak®, Nourlil Jalal®,

Abdellah Faouzi®, Juan E. Echevarria’, Sonia Vazquez Morén’, Andrew Rambaut®®, Nicholas Campiz'®,

Andrew J. Tatem'®'", Edward C. Holmes”'?, Hervé Bourhy'*
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CONCLUSIONS

Computational Biology/Methodology can be valuable tools for

investigating and preventing epidemics (1T &.2

AT I 5 R Y B2 )

Asking the right question is important (& -
3 1

Using the right tools is important ({#

- A R 9T S

= W) e i A T

X Y ] et

=)

Collaboration is important. Brings together the necessary expertise (

B e B AR T AR

@)} UiO: Senter for biohybridteknologi

Universitetet i Oslo




g I | i“l
: AA:"_&‘E : k‘.

UiO ¢ Senter for biohybridteknologi

Universitetet i Oslo




