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Mycobacterium tuberculosis & Homo sapiens

* Birlikte evrimlesme (Co-evolution)

* Patojen infektivitesi & Konak direnci = Resiprokal antagonist
* Nesiller aras1 genetik gecis

 Karsilikli etkilesim sonugclar1 genotiplere bagimh

Brites D, Gagneux S. Co-evolution of Mycobacterium tuberculosis and Homo sapiens.
Immunol Rev 2015;264:6-24.
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* Mycobacterium tuberculosis sensu stricto ,
Homo sapiens

* Mycobacterium africanum

* Tuberkiiloz insandan m1 hayvana, hayvandan mi insana bulast1?

Brites D, Gagneux S. Co-evolution of Mycobacterium tuberculosis and Homo sapiens.
Immunol Rev 2015;264:6-24.
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M. tuberculosis

Mycobacterium
bovis

4,345,492 bp

H37Rv
4,411,529 bp
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m M. africanum

M. microti
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seal
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“classical”

BCG Tokyo
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Brosch R, Gordon SV, Marmiesse M, et al. A new evolutionary scenario for the Mycobacterium tuberculosis
complex. Proceedings of the National Academy of Sciences of the United States of America 2002;99:3684-9.



e Ne zamandir bir aradalar?




M. pinnipedii
M. microri

smooth tubercle bacilli

Gutierrez, C., Brisse, S., Brosch, R., Fabre, M., Omais, B., Marmiesse, M., Supply, P. & Vincent, V. 2005
Ancient origin and gene mosaicism of the progenitor of Mycobacterium tuberculosis. PLoS Pathogens, 1 -7.




* Mycobacterium canetti

* Enigmatic microbe
* Horizontal gen transferi
 Sadece 60 izolat < Afrika’nin boynuzu

* MTBC, M. canetti’ye ¢cok benzer bir atadan evrildi

» Serbest yasamda tireyebilme sansini kaybetti
» Konak bariyerini asarak hiicre i¢cinde yasayabilme yetisini kazand1

Brites D, Gagneux S. Co-evolution of Mycobacterium tuberculosis and Homo sapiens.
Immunol Rev 2015;264:6-24.



Molekiiler saat

50 million years later:

CAATCGATCG

/[ M. caprae

M. pinnipedii
M. microri

25 million years later:

CAATTBATCG

Common ancestor:

CAATTTATCG

25 million years later:

CAATTTATCT

50 million years later:

CAATTTATTT

smooth tubercle bacilli

3 milyon yil

Gutierrez, C., Brisse, S., Brosch, R., Fabre, M., Omais, B., Marmiesse, M., Supply, P. & Vincent, V. 2005
Ancient origin and gene mosaicism of the progenitor of Mycobacterium tuberculosis. PLoS Pathogens, 1 -7.



e Virulansin evrimi

* Degis tokus hipotezi P .
* Crowd disease .‘ ””“

e Pre-NDT disease

The Mount Toba volcanic super-eruption

* Populasyon yogunlugu - Toba felaket kurami, 70.000 yil

Reed MB, et al. Major Mycobacterium tuberculosis lineages associate with patient country of origin.

Journal of clinical microbiology 2009.

Fenner L, et al. HIV infection disrupts the sympatric host-pathogen relationship in human tuberculosis. PLoS genetics 2013.
Pasipanodya JG, et al. Allopatric tuberculosis host-pathogen relationships are associated with greater pulmonary impairment.
Infection, genetics and evolution : journal of molecular epidemiology and evolutionary genetics in infectious diseases 2013.
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* Lineage 2 & 4

 Monofiletik

* Genis yayilim
* Haarlem ve LAM - Avrupa’dan Amerika’ya yayilim

» Ilaca duyarl ve direncli TB salginlari
 Aktif hastaliga daha hizli gecis

* Hayvan modellerinde virtilansta artis
« Konakta daha az proinflamatuar yanit

Brites D, Gagneux S. Co-evolution of Mycobacterium tuberculosis and Homo sapiens.
Immunol Rev 2015;264:6-24.
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Out-of-Africa migration and Neolithic coexpansion of M. tuberculosis with modern humans
Comas et. all, Nature Genetics, 2013
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Southeast Asia, Oceania:

Lineage 1

Southeast Asia, Oceania:
Macrohaplogroup M
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MTBC
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Lineages 2—4

4955 mtDNA

Out-of-Africa migration and Neolithic coexpansion of M. tuberculosis with modern humans

Comas et. all, Nature Genetics, 2013




THE MIGRATION OF ANATOMICALLY MODERN HUMANS

Evidence from fossils, ancient artefacts and genetic analyses combine to tell a compelling story
o

r—{/“ﬁ‘ '.2\ O b >
) & ' \—\Q\\/\/\ﬂb
e . 5 . |
Skhul and Qafzeh

A (stael) 2, :
ATLANTIC d » 120-90k g % . l
CROSSING o . s ) 2 ? . .

\ E : L Wally's Beach

'W Pestera cu .Oase
(Algeria) (Romania)

Shell beads >35k

o
BERINGA
ROUTE

E

-
9 P %

N i e 4

‘“9{’,,‘0%32.;’ & ; PACIFIC COASTAL SN
-25k Tianyuan ; A PACIFIC COASTAL } ",
(China) ROUTE |
a4

Cactus Hill
(Us)

Small blades

Arlington Springs
(Us)

NORTHERN Leg bone ~13k

Taforalt
(Morocco) RQ"“ — 20-17k
Shell beads ~82k : - » b "';\soummu' —
erto Y X .
: .. ROUTE
W | South-east of Puebla

(Ethiopia)

(Mexico)

~160k
e Niah Caves Ancient footprints
0mo Kibish ' <
(Ethiopia) snga [ (Sagek) | Flow of genes around globe 38k (contested)
~195k (Sudan) ——p—— Routes of migration
.
S .y /7 Uy T Y | eesaa »----- Alternative/contested routes |
~ v Q \ Anatomically modern humans
= Fa Hien Cave and E %o 10,000 vears aqo
l Batadomba Lena (ave . B @ el X
(Sri Lanka) 2 $
Bones and artifacts Y o ':
[ 35k * Quebrada Jaguay !
‘ Blombos Caves — L (Pert) '
(South Africa) Klasies River '
(South Africa) Lake Mungo Human settlement
‘ 75-65k . (Australia) =
2 pieces of engraved ochre ~77k 90-65k
Shell beads ~75k ) o Cultural artifacts ~70k “ 2 _a PACIFIC CROSSING

Monte Verde

.



Afrika’dan Cikis ve Afrika’ya Geri Donus Hipotezi
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Afrika’dan Cikis ve Afrika’ya Geri Donus Hipotezi
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* Cilal 'Tas Devrine gelirken..
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MRCA of Beijing family 32,000—-42,000 years ago
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Mitokondriyal gen gruplari artiyor.. R EREIRIEEEE

Out-of-Africa migration and Neolithic coexpansion of M. tuberculosis with modern humans
Comas et. all, Nature Genetics, 2013



» Sibirya’da 2000 yillik insan kalintilar:
* M. bovis

* Peru’da 1000 yillik insan kalintilar:
« M. pinnipedi

Letter to the Editor: Was Tuberculosis Present in
Homo erectus in Turkey?




» Konakg¢1 — patojen iliskisi

@ Mannose receptor

Dendpritic cell-spesific ICAM-3
Dectin-I1

Toll-like receptors

Complement receptor 3

Nucleotide oligomerization domain
Vitamin D nuclear receptor
Soluble C-type lectins

TNE IL-1p, IL-6, IL-10, IL-12, IL-18
MCP-1, RANTES, CXCL10
INOS, SLC11A1

]

 NRAMP1/SLC1 1A1 = Akciger tiiberkiilozu

] q 7

* Vietnam’da TLR2 T597C - Lineage 2
* Gana’da MBL2 G57E - M. Africanum
* Gana'da IRGM 261TT -2 Lineage 2'ye direng

]qa 8 8 a9

Brites D, Gagneux S. Co-evolution of Mycobacterium tuberculosis and Homo sapiens.
Immunol Rev 2015;264:6-24.



 Farkli cografyalarda farkh birliktelikler..
* As1?

* BCG Pekin susunu seciyor mu?




Odds ratio (95% confidence interval)

Risk factor Total no. patients infected with Beijing clade No. (%) patients infected with atypical Beijing strain Crude Adjusted*
BCG# vaccination

No 249 69 (27.7) 1 1

265 55 (20.8) 0.68 (0.46-1.03)  0.60 (0.38-0.95)
164 31 (18.9) 0.61 (0.38-0.98)  0.61 (0.36-1.04)
678 155 (22.8)

Kremer K, et al.
Vaccine-induced immunity circumvented by typical
Mycobacterium tuberculosis Beijing strains. Emerging infectious diseases 2009.
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Human T cell epitopes of Mycobacterium tuberculosis are evolutionarily hyperconserved.
Comas et. all, Nature Genetics, 2010



* Diger mikroorganizmalara gore daha az
mutasyon..

* Horizontal gen degisimi yok..
* Epitoplar benzer..

* 3 milyon yillik paraziter iligki olabilir mi?




Big Brains, Meat, Tuberculosis, and the Nicotinamide
Switches: Co-Evolutionary Relationships with Modern
Repercussions?

Adrian C. Williams' and Robin I.M. Dunbar?

"Institute for Cognitive and Evolutionary Anthropology, University of Oxford, 64 Banbury Road, Oxford, OX2 6PN, UK.
2Department of Experimental Psychology, University of Oxford, South Parks Rd., Oxford OX1 3UD, UK.
Corresponding author email: adrian.williams@uhb.nhs.uk

& Niasin = Nikotinamid = Merkezi sinir sistemi gelisimi
& Homo ergaster = 1.8 milyon yil 6nce
& Homo heidelbergensis = 500 bin y1l once

& Homo sapiens = 200 bin y1l once

v Welcomed hosts can turn to hostile!
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Tesekkiir ederim..



