


“To pathogenic
microparasites (viruses,
bacteria, protozoa, or
fungi), we and other
mammals (living

organisms at large) are
little more than soft,
thin-walled flasks of
culture media.

Prof. Bruce Levin




Three ways
environmental
microbes can be
pathogenic to
humans

SPECIALIST PATHOGENS: They slowly
evolve from an environmental or
commensal ancestor and acquire virulence
traits that make them adapted to the
human host. Humans are an essential part
of their life cycle.

Examples: Vibrio cholerae O1 El Tor
Mycobacterium tuberculosis

GENERALIST PATHOGENS: Their inherent
properties make them dangerous to
humans, but it is just a coincidental host.
They circulate in nature and require hosts

for reproduction.

Examples: Clostridium botulinum, Borrelia
burgdorferi (lyme disease), Yersinia pestis

OPPORTUNISTIC PATHOGENS: A microbe
that is not normally pathogenic but can
infect a weakened host. These can be
human commensals or environmental
microbes

Examples: Pseudomonas aeruginosa,
Rhizopus (mucormycosis), Legionella
pneumophila




Severity of cholera

‘Two malarias and a Cholera’
Ray Parkin (1943)

 Acute diarrheal disease

e 1.3to0 4.0 million cases
every year

 Waterborne disease that
follows disasters and wars

A person in the best of health, when he is
smitten by the cholera, is in an instant
transformed into a corpse...l think it is a
disease that begins where other diseases
end, with death.

-Francois Magendie, French physician who
observed cholera in Tyneside, England,
during the second pandemicin 1831



Evolution of toxigenic V. cholerae

Chromosomal DNA

Non-Toxigenic
Vibrio cholerae

> 200 serogroups

* 01 associated with pandemics and
has two biotypes

« 15tto 6™ pandemics were caused by
classical O1

Toxigenic
Vibrio cholerae

« ElTor O1 is predominant in 7t

Toxigenic .
pandemic cases

(7th Pandemic)
Vibrio cholerae

VSP islands

(Adapted from Orata et al, 2014)



Emergence and evolution of pandemic Vibrio cholerae
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The out-of-the-delta hypothesis:
dense human populations in
low-lying river deltas served as
agents for the evolution of a deadly
pathogen

Yan Boucher '*, Fabini D. Orata' and Munirul Alam?

! Department of Biological Sciences, University of Alberta, Edmonton, AB, Canada,  Centre for Communicable Diseases,
International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), Dhaka, Bangladesh




The Bay of Bengal: continual presence of
cholera for hundreds of years
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The bay of Bengal is the worlds
reservoir for cholera variants
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Gene Marker Amplicon Sequencing
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Sampling sites in Dhaka
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mix of V. cholerae
genotypes



viuB ene copies / L

Geographical distribution of V. cholerae
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A link to the human gut ?
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Several clinical cases found in
USA and across
the world each year

Oldest known
Vibrio cholerae isolate

(NCTC30) is actually
Vibrio paracholerae !

Vibrio cholerae EDC721

Vibrio cholerae MO10

Vibrio cholerae N16961

Vibrio cholerae 274080

Vibrio cholerae V52

Vibrio cholerae 2012EL1759

Vibrio cholerae 0395

Vibrio cholerae CP1037

Vibrio cholerae MZO3

Vibrio cholerae 1587

Vibrio cholerae OYP8AO01

Vibrio cholerae YB4B01

Vibrio cholerae 12129

Vibrio cholerae EDC689

Vibrio cholerae EM1676A
Vibrio cholerae YB1C06
Vibrio cholerae BJG01

Vibrio cholerae YB2D079

Vibrio cholerae EDC800

Vibrio paracholerae CISM300205

Vibrio cholerae HE46

Vibrio cholerae CP1035

Vibrio cholerae Amazonia
Vibrio paracholerae 2016V 1114
Vibrio paracholerae 2016V 1111
Vibrio paracholerae 2017V 1176
Vibrio paracholerae 2016V 1091

Vibrio paracholerae EDC 792
Vibrio paracholerae EDC 716

Vibrio cholerae

Vibrio paracholerae EDC 717

Vibrio paracholerae VCCG19

Vibrio paracholerae 2017V 1105
> Vibrio paracholerae NCTC30
Vibrio paracholerae 87716
Vibrio paracholerae HE 09
Vibrio paracholerae 07242
Vibrio paracholerae 49093DA89
Vibrio paracholerae 2017V 1144
Vibrio paracholerae CISM300506
Vibrio paracholerae 2014V 1107

Vibrio paracholerae HE 16
Vibrio paracholerae EDC690

Vibrio paracholerae 2017V 1110
Vibrio metoecus 2010V 1005 N o
Vibrio metoecus 082459 V’ br'o m etoecus
Vibrio metoecus OP3H
Vibrio_metoecus 072435

Vibrio mimicus ATCC336559
Vibrio mimicus SX4 . . . .
E vibrio mimicus mBas1  Vibrio mimicus
I— Vibrio mimicus CAIM602

Vibrio fluvialis 560
Vibrio fluvialis 539
Vibrio fluvialis 3663

Vibrio fluvialis

0.09

Vibrio fluvialis 121563
Vibrio furnisii ZOR0035
Vibrio furnisii CIP102972

Vibrio furnisii NCTC11218 Vibrio furnisii

Vibrio furnisii S0821

Vibrio paracholerae



A bit of history merges with the story.....

Gardner and Venkatraman named the isolate: Vibrio paracholerae in
1935!

Vibrio sp. (Gardner & Venkatraman group VI), NCTC 4716.
Vibrio sp. (Gardner & Venkatraman group II), NCTC 8042.

CTC 5895.

d ﬁmcholerae (Gardner & VeW
V. alcaligenes (Lehmann & Neumann, ; e ' ‘
V. percolans (Mudd & Warren, 1928), NCTC 1987. World War | in Alexandria Egypt 1916
V. proteus (Buchner, 1885), NCTC 8568.
V. cuneatus (Gray & Thornton, 1928), NCIB 8194.
V. cyclosites (Gray & Thornton, 1928), NCIB 2581.
V. neocistes (Gray & Thornton, 1928), NCIB 2582.
Vibrio 01 (Happold & Key, 1982), NCIB 8250.

Strain maintenance

Stock cultures were grown 24 hr. on nutrient agar slopes in loosely closed screw-
capped bottles and stored at room temperature with the caps screwed down;
fresh cultures were prepared monthly.

Soldier in recovery suffered choleraic diarrhea

16



Name of strain .
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"
MORPHOLOGY Medium. . & fmvppin 226 1030,
Sxare ‘:ph:ni, shor rods, loog pods, ﬂmmn.w spirals
Bize Q8.2 A8 Axm Stmight, curved.  wsek, swrsed
Sipes  Parallel, bulging, concave, icregular,

Exps  Rounded, truncate, concave, pointesd.

ARRANGEMENT v, pairs, fours, chnins, groups, clusters, bundles, cubical
packers, Chinese leters,
Recvramury  Monom pleomorphie. Club, filaments, branched citron,

navicular, fusiform, giants, shadow.
Iq-[urnunr...'t.u Fraceies Mono-, smphi-, lophos, peritrichate.
Spomps  Spherical, oval; equatorial, sub-, terminal; no bulging.
Srapang  Gram. =W Not scid-fost; gvgn, irregular  bipalar, barred,
beaded. Staining variahle. Metochromarie granules.
CAPSULE..

COLONY Medium. e Agec.onl:brde. -
Size =3 mm. Smum irregular, radinte, rhizodcd.

Eugvation  Effuse, raised, domed, mnbunale

Sumrace  Smooth: fine, medium or coarsely granular; rough; strated; beaten=-

copper; rm:rd papillate; dull; shining.
Epce Entire undulnua, lohate, cmmtnd, erose, fimbriste, curled, effuse,
heaped-up
CoLour ..Flourescent, iridescent, opalescent, self-luminous.
OpracITy Tnmplrtn. translucent, opague.
Conssrexcy  Butvroys, viscd, frmble, membranous,
EmuLsiFiemLITy  Essy, difficult.  Suspensions uniform, granular.
DureneNTIATION  Centre oo l'criphcry
VARIATION .oovonvunsisaiiansnns

BROTH Medium 4m M H'Z ‘ . ..l

Growre  None, scanty. moderate, nbundnm. profuse.

Surrace GrowTH Present, absent; slight, moderate, abundant; ring, pellicle,
thin, thick, smooth, rough, disinteprates,

Tuveerorty  Present, sbsent; slight, moderate, dense; uniform, granular,
floceulent,

Dorosit  Present, absent; glight, moderste, abundant; powdery, granular,

flocculent, viscid M
Opove  Absent; resembles..... ﬂ; m}

Subgroup ITT

...L.i a3, 3o, 37,
- 44 +
4'-

|
|
|
|

At -2l 29,

! Leucodin for

Isolated by ...

Strain Martin No. 1.

Genus and species .......

S5t Rontase

Vibrio spe...
Martin Ho,

Swbgroam, IXE.......... © Cat. No... 9.

s ATOC 14735, .

u.uun...,.“...............

Source.. rr.om. s.tml nf Pta, Grea.n,. Mh. Eﬁnt
Ra:r:wed from ....Lister.Institute..-

e .. ondans......
Racrirded bycs'& WG... date .
Card checsAISHBX Aok, 3.

References in literature ...

A‘.‘“
Gaxdmr &. Vﬁ.uhutxm, 195.&. e HIZ. 12« 262

50 Confirmed by

1916.
oom-al.emnt at
Maroh, '!920

cs.a. ..... mab. 1351
CC Bateh 2 11/56  on Batch No. 1.

METABOLIC

Acrobe, facultative annerobe, anasrobe, microsero-

an 3y CO. favours, required for growth,
o range 2% ... to .&f.. Optimum.. 6.
pH mnge «ov to o Optimum..-
Pigment..40- sl A NP ....
Soluble in water, ether, alcohol,
D e m e AR R m oA s e i a e
Utilisation of citrare 2= K=

cné e

l:".é.‘/ e S

BIOCHEMICAL
Final pH in glucose broth .

Indole .. .ue.o. Cholern red Wwﬁ ,)
MR=Me V.P, =¥t NH, .t H.,S”

Nitrates et M. nitrogen pmd.uccd n,, wr [~

M.B. .ooroon. Comlsse .

Lirmus M:ut s\lmd L — nlhlme k
neutral [ . Acid clot 5
Rennet el.ot e end e

Litorus decolourised .
Gelatin_liguefied ..Tf.' o + e
Digestion of serum, ege, mest .

T ZDM‘M-'!F»JI« peasak

METAROLIC PRODUCTS
Haemelysin for weuvenees . rhes

oWLbucs

TORIE cschunuin

YTELS

Cat. No. 3 L
Blood agar ﬁ haemglysi
Gelatin stab,.. ol if ""'/‘“ﬁéﬂ»

Dleat : gas, fuul adour, pmk blocl: cry:ula
Resistance : Kl
bpecral ma:d.ni
G inhibited by .
Growth stimulated by
Essential n;runfh factors
Am‘n.n\lc ETRLC'I’UR:B
Prage TYPE - .
Pamonlem\'

X. Dried. 2301no£ﬂ T 24763

Batch No. 1. 26.1.51
2. 9.11-%' ke . 1.‘,'(‘-
‘,DMM#
NLF

Shaneon M 8139




Another historical role for V. paracholerae:
The rise of V. cholerae 0139

[LLP

MAY—JUNE 1994

EDITORS’
FORUM

VOL. 3, NO. 3

THE EIGHTH CHOLERA PANDEMIC

A person in the best of health, when he is smitten by the cholera, is in an
instant transformed into a corpsel. . . | think it is a disease that begins where

other diseases end, with death.

—Francois Magendie, French physician

who observed cholera in Tyneside, England,

Not yet finished with the seventh
pandemic of cholera, which began
in 1961 and finally reached the
Americas in an outbreak of unparal-
leled ferocity in Peru just 3 years

during the second pandemic in 1831

dead or past recovery within less
than an hour.” These outbreaks,
however, did not spread beyond the
subcontinent. (For more details on

the history of cholera, see Pollitzer _

pandemic in the 1890s, which was
recorded in the celebrated novel,
Love in the Time of Cholera, by
Gabriel Garcia Marquez.

The current (seventh) pandemic
broke the traditional pattern by not
beginning in Bengal, where all pre-
vious pandemics had their start, but
rather in the Celebes, Indonesia,
during 1961. The epidemic strain
also was different from the classical
Vibrio cholerae strains of previous
pandemics. The new biotype was
identified as el tor, a strain that had
originally been isolated at the town
of El Tor on the Sinai peninsula in
1886. The el tor isolates of the sev-
enth pandemic differed slightly from
the previous el tor strains by lacking
a hemolysin; they were otherwise
similar, and they produced abun-
dant quantities of cholera toxin.

When | arrived in Calcutta during




0139 is a 7t" pandemic strain with new antigens
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V. paracholerae played a role in the rise of novel
pathogenic variant of V. cholerae (0139)

PLOS NEGLECTED TROPICAL DISEASES

£ OPENACCESS B PEER-REVIEWED

RESEARCH ARTICLE

Vibrio cholerae Serogroup 0139: Isolation from Cholera
Patients and Asymptomatic Household Family Members in
Bangladesh between 2013 and 2014
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Where will the next variant come from ?

Bulletin of the Worid Health Organization, 58 (4): 665669 (1980)

The Queensland cholera incident of 1977.
2. The epidemiological investigation*

R. C. RoGers,' R. G. C. J. Currg,? Y. M. Cossins,* D. M. MURPHY,* &
A. T. C. BOURKE ®

In 1977 the first case of cholera known to be contracted in Australia during the seventh
pandemic occurred in southeastern Queensland. Toxigenic isolates of Vibrio cholerae,
biotype eltor, serotype Inaba, phage-type 2, were obtained from the index case, a companion

CIRS101 (Bangladesh 2001)
EL1786 (Haiti 2010)

B33 (Mozambique 2004)
Mj1236 ( Bangladesh 1994)
T17 (Mexico 2004)

MO10 (India 1992)

N16961 (Bangladesh 1971)
CP1030 (Mexico 2008)
CP1047 (Mexico 2008)

A18 (India 1977)

A6 (Indonesia 1957)

of the patient, the reticulated water supply of their place of residence, and a stretch of the Bxas0208 (uetraie 1t \
neighbouring river that was being used to supplement fully treated water piped from ME6 (Indonesia 1937) Progenitor
Brisbane. Treatment of the auxiliary supply consisted solely of chlorination. A section of A

another river was later shown to contain V.cholerae. No source of pollution was identified _[[ 356908 (USA 2008)

Jor either river. From the persistence of the microorganism in the first river over a two-month
period, despite increases in river flow following significant rainfall, it seems that the cholera
vibrio can not only survive for a long period but can also grow in the river water. This
strongly suggests that certain surface, and possibly subsurface, waters may serve as potential A0e11 crasiE
silent foci of V.cholerae. Hence the importance of providing bacteriologically saqfe water Zj0937 (China 2008)
supplies, and the possible need to expand the definition of a ‘cholera-receptive area’. Zioaze (CHEE El Tor
Zj0946 (China 2009) Sister
L Zj0938 (China 2009)
Zj07019 (China 2007)
Zj1336 (China 2005)
T9 (Mexico 2001)
T7 (Mexico 2001)
T19 (Mexico 2001)
T12 (Mexico 2001)
T1 (mexico 1991)
T18 (Mexico 2004)

95412 (Mexico1997) A
AB6 (Indonesia 1962) Classical !
0395 (India 1965) 1st-6th Pandemics
RC27 (India1991)
V52 (Sudan 1937)
4i PivertFAT 1Mar (Haiti 2012) H
PivertGAT3Mar (Haiti 2012) CIaSSIcal

PivertDACSMar (Haiti 2012) sister
PivertUAT4Mar (Haiti 2012)
PivertDAT2Mar (Haiti 2012)
2012EL1759 (haiti 2012) |

T20 (Mexico 2006) Pandemic

T6 (Mexico 2001 .

I- CPgoa‘/ (Mex\ca):?ol)a] sister
2012Env9 (Haiti 2012)

3247CN (China 1977)
————————— 11471 (Russia 2011)
Zj10014 (China 2010)
MS6 (Thailand 2004)
Zj0917 (China 2009)

12129 (Australia 1985)
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Capital Gains Studio

Home / Lockdown!

Lockdown!
SKU: NUS-LD

https://www.capitalgainsgroup.co

-$$25-00- 5$20.00

Quantiy m/product-page/lockdown-an-

1

educational-card-game

Lockdown! is an engaging and exciting educational
card game aimed at raising public awareness about
the é:vid-w pandemic from a public health
perspective.

The game was created by two researchers at the
National University of Singapore: Associate
Professor Yann Boucher from the Saw Swee Hock
School of Public Health and Dr Anna Sziics from
the Yong Loo Lin School of Medicine.

In Lockdown! participants take on the role of
governments and implement various public health
measures to save the most Covid-19 patients in
their countries. It’s a fun, informative and
competitive game that can be played individually or
in teams of two among family and friends.

Proceeds from Lockdown! will go to

Pre-order now to get a 20% discount!

Game delivery is expected to be in end Dec 2021.
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