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Coevolucion

(B) Diffuse coevolution

— Prey or host species
— Predator or parasite species
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Coevolucion

Cambio genético reciproco en especies que
interactuan entre ellas debido a la seleccion natural

impuesta por cada una de ellas sobre la otra especie
(Futuyma & Kirkpatrick 2017).

Coevolution of microorganisms and their hosts
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BACTERIA HUMANO
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Microorganisms

1.5 billion years



Hipotesis de la Reina Roja

"No importa que tan rapido corras, siempre estaras

-

“Para un sistema evolutivo, la mejora continua es

necesaria para solo mantener su ajuste a los sistemas
con los que esta coevolucionando”




Hipotesis de la Reina Roja
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Coevolucidon parasito-humano

a Bacterial transformation
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Humanos y especies asociadas




Humanos y especies asociadas
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Microbiota intestinal en humanos
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Microbiota intestinal en humanos
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Microbiota en humanos
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Coevolucion microbioma-humano

Rapid changes in the gut microbiome during
human evolution
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Coevolucion microbioma-humano

Human and Helicobacter pylori coevolution shapes the
risk of gastric disease

Nuri Kodaman®®', Alvaro Pazos“', Barbara G. Schneider®?, M. Blanca Piazuelo®, Robertino Mera®, Rafal S. Sobota™®,
Liviu A. Sicinschi®, Carrie L. Shaffer'. Judith Romero-Gallo®, Thibaut de Sablet®, Reed H. Harder®, Luis E. Bravo?,
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Pair-wise genetic distance:
human mtDNA

Coevolucion microbioma-humano

Age of the Association between Helicobacter pylori and
Man

Yoshan Moodley'?**, Bodo Linz'***, Robert P. Bond®, Martin Nieuwoudt®, Himla Soodyall®,
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Schalk W. van der Merwe®, Mark Achtman'®*
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Transfer of carbohydrate-active enzymes from
marine bacteria to Japanese gut microbiota

Jan-Hendrik Hehemann'*t, Gaélle Correc'?, Tristan Barbeyron'?, William Helbert'*, Mirjam Czjzek'*
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Coevolucion microbioma-humano

Zobellia — Bacteroides
galactanivorans plebeius




Coevolucidon patégeno-humano

Y,

Coevolucion entre humanos y patogenos que ha
determinado los patrones de virulencia y transmision
de estos patogenos.



Coevolucidon patégeno-humano

Esquistosomiasis

* Dolor abdominal, diarrea.
* Falla renal y hepatica, cancer, déficit cognitivo.
* Baja virulencia, necesidad de un vector.



Coevolucidon patégeno-humano

Enfermedades zoonodticas

The A/H1N1 virus
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Coevolucion patogeno-humano

Un patdogeno evolucionara hacia un equilibrio
establecido por un compromiso entre su
virulencia y su capacidad de transmision.

Esto maximizaria su capacidad de infectar nuevos

hospederos.

Patogenos altamente virulentos deben altamente

transmisibles.
Patogenos con baja virulencia pueden ser menos

transmisibles.



Coevolucion patogeno-humano

El compromiso entre virulencia y transmision de un
patdégeno en un hospedero en particular dependera
tanto de factores asociados a ambas especies y de la
historia coevolutiva entre ellas.

Classes of Human Pathogens

Taxonomic Site of Propagation Examples Diseases
Prions Intracellular Prion protein Creutzfeld- Jacob
Disease
Viruses Obligate Intracellular Poliovirus Poliomyelitis
Bacteria 1. Obligate Intracellular 1. Chlamydia trachomatis | Trachoma
2. Extracellular 2. Strep pneumoniae Pneumonia
3. Facultative intracellular 3. TB Tuberculosis
Fungi 1. Extracellular 1. Candida albicans Thrush
2. Facultative intracellular 2. Histoplasma Histoplasmosis
capsulatum
Protozoa 1. Extracellular 1. Trypanosoma 1. Sleeping
gambiense sickness
2. Facultative intracellular | 2. T.cruzi 2. Chagas dse
3. Obligate intracellular 3. Leishmania donovani |3. Kala-azar
Helminths 1. Extracellular 1. Wouchereria bancrofti | 1. Filariasis
2. Intracellular 2. Trichinella spiralis 2. Trichinosis
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Figure 2: The process of co-evolution and the major factors that contributes in
the process of human and pathogens co-evolution.




Coevolucidon patégeno-humano

Evolucion de la infecciéon por el VIH

Antes de Infeccion aguda Infeccion crénica
la infecciéon por el VIH por el VIH SIDA

@ Infeccion

Semanas a meses Anos

() célula coa § viH

Baja mortalidad inmediata.

Largo periodo asintomatico que promueve la
transmision a través de contacto “directo” con
infectados.
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Did the Florida Dentist infect his patients with HIV?

Phylogenetic tree . DENT'ST
of HIV sequences - Patient C
his I?atlents, & Local Patient G
HIV-infected People: — | Yes:
— PatientB :
e : The HIV sequences from
— Patient E these patients fall within
Patient A the clade of HIV sequences
f i ist.
DENTIST ound in the dentist

— |_ocal control 2
- _ocal control 3

Patient F — No

Local control 9

e Local control 35

Local control 3

Patient D «— No

From Ou et al. (1992) and Page & Holmes (1998)



(a)

Coevolucidon patégeno-humano

Mycobacterium tuberculosis
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* Peste e

e Yersenia pestis =
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* Altamente contagioso.

 Alta mortalidad inmediata.

e Esta alta virulencia limita la habilidad del virus de
dispersarse a un gran numero de personas.

* Aislamiento y cuarentena son medidas efectivas
para su control.



Coevolucidon patégeno-humano

The Ebola virus strain in 2014 probably
had a common ancestor with the strain

in the smaller 2007-2008 outbreak in Year of
Democratic Republic of Congo. \ outbreak
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EVOLUTION 4e, Figure 16.21
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Un patogeno evolucionara hacia un equilibrio
establecido por un compromiso entre su
virulencia y su capacidad de transmision.

Esto maximizaria su capacidad de infectar nuevos

hospederos.

Patogenos altamente virulentos deben altamente

transmisibles.
Patogenos con baja virulencia pueden ser menos

transmisibles.
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Before selection

O Antibiotic applied to population of

bacieria, susceptible cells die,

After selection

Final population

Resistance level

0000000

Low High

Tratamientos
altamente agresivos
podrian aumentar
la virulencia.

Tratamientos
adaptativos podrian
facilitar la
competencia entre
patdégenos con
distinto grado de
virulencia.
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CANCER:

AN EVOLVING
THREAI

EVOLVING STRATEGIES

Oncologists are adapting cancer-treatment strategies
to take into account how a tumour evolves.

Stemming tumour growth
As cancer cells divide, ABD
new mutations emerge,
establishing new cell
populations that can
be mapped on an
evolutionary tree.

A therapy that
targets mutations
closer to the trunk
has a better chance ..,,,

of eliminating )

cancer. JLH
The

herapy
Mutation P

A therapy that
targets branch
mutations may

be less effective.

Adapting for balance

Cancer-cell populations compete, so completely killing cells that are sensitive
to a particular drug lets resistant cells grow unfettered. Adjusting dosage
according to tumour response could maintain balance in the populations.

Sensitive Resistant

Ce”oo O cell oo o

t &
t‘ ooooo *‘ D) OO* o
o O o° Apply O‘ ‘ Halt Oo ©
00 % ooo therapy © therapy oo o oo

Only some cells are Some sensitive The tumour remains
resistant. cells remain. treatable.

The double bind

Developing resistance to one treatment can leave tumours vulnerable to
others. Evolutionary modelling can suggest the best way to apply multiple
therapies to almost eradicate resistant cells.
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