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> The dauer signalling pathways

C. elegans life cycle

Daure larva: * Arrested developmental stage
* Non-feeding
* Morphological characteristics
« | metabolism

* Resistant to environmental
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® Dauer hypothesis

Pre-adaptation to parasitism
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the dauer transition across the
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— Gene candidate approach
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QUESTION: Human pathogens emergence

= Plasmodium falciparum & Plasmodium vivax,
malaria causing pathogens
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® Laverania genomics

Technical challenges:

Low parasitemia

Co-infections —> CF11 cellulose columns,
Host contamination whole genome amplification (WGA)
AT rich & PacBio
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P. reichenowi Fresh blood CF11 / WGA
P. falciparum
P. praefalciparum 1——  Fresh blood CF11/WGA
P. praefalciparum 2
P. billcollinsi Fresh blood CF11 / WGA
P. blacklocki Frozen blood CF11 / WGA + sWGA
) _[z gaboni Fresh blood CF11 / WGA
. billbrayi

—P. adleri Fresh blood CF11 / WGA




our le développement

Mothing selected

T - R W
o KL
¥ N o

coverage

108

I TR
[1z26400  [128d800  [1343200 ||
B K

—

[ [ L E 1 R i kil 11 | i 1 T (O 0L Ealnl | ‘ FE
W_ll]- anlm .Eéaaoa PP&P%WEZGGF Iggaaoo . Iggztitoa ; Lasaaaom_faﬂalaoo “IBW-QIG.G :5253?600 544000 @Fbmooﬁ 700800 |15ng00 l_&an_eoaf:_ |a7s000 | g324a0 y\ggzaaa% IloFsuolo ume;fgoo Ipaao%
Sample Sample preparation # genes
P. reichenowi Fresh blood CF11 / WGA 5941 |
P. falciparum 5548
P. praefalciparum 1——  Fresh blood CF11 / WGA 6476
P. praefalciparum 2
P. billcollinsi Fresh blood CF11 / WGA 5637
P. blacklocki Frozen blood CF11 / WGA + sWGA 5346
) _[z gaboni Fresh blood CF11 / WGA 5421
. billbrayi
—P. adleri Fresh blood CF11 / WGA 5515 __J

4269
one-to-one
orthologues




nstitut de recherche
our le développement

Species tree

Reference genome assemblies

HOST ADAPTATION IN PLASMODIUM SPECIES

P. adleri ™
100
P.gaboni €€
P. blacklocki
P. billcollinsi
— P. reichenowi
100
100 |
P. praefalciparum T
100
100
P. falciparum j
005

82

96

97

89

48

73

14

#
scaffolds

NI | B ) B B W RN R ERmE Wi . ILIID\I Irerran II-LHHI\ (HANTE TENEINE Ui]l[l n
T T T R | Nl

i

LT W VT TN RN T T T

|
L

It

IIm 1

L B B U B e l‘iﬂmTHE"‘I e i L1

nﬂhﬂl'!li“iﬂﬁ’ W NI

L8 106 [ 1 | lﬁﬁ! ﬁBliﬁiE!!llHi@i ]

/IR Hmy

1 m 1 I!E”ﬂ‘l"'—ll'

E']\‘\ LB
[ DIMATH oI AT

(§ NIVE NI U RUWIRNIIE B

1

§l BRIl EEE RIEE B 1REEINNG IREIEN

| glgE v = ilﬂll‘iil!l!iﬁiﬂ!!ﬁlti!i H

0 1T ™™ T T 0 WO TOCT T AT e W M | |

| S|
]

1 A BRI B HEi%i

(REIRARE l!ﬁ‘ﬂl INIEVE TEEE W o

N WA

I 1 .I IL[IHW‘F!HI'IJ!I!IH\I nu ll!ﬁ N\UIHH
{08 1

e N

| 1 41

I\II neem |l!l.l|| mmlulmu L} Mﬂ\l l

\Eﬂll!flnh !& h! [ ] d i !’ﬂm HM

JI]\EH

IMOE I

N |

INEETE “EI JQEI |
| 1 1 I l

rmrmrrm IImL1!lI LTI UL e
IR B 0T LR (BERNEE B L

e EEn u Kﬂiﬂ“iﬂ‘)‘ﬁlﬁlﬂi{u‘
lﬂﬂlﬂl illlllﬁl 70 0] W

,i Ill IIl:llll f“llllllll VIIIIIll l1:| \“I.I I‘ II;I-I- o

Chromosome 4

=n

'

) 1
. ‘:; f < /
!
nEEITE O Tum




® Gene transfer & convergent evolution

Species tree
topology

B Pgab
- ™| Padl

h Pbko

Pbcl

Prei

h Ppra
i Pfal

4269 CDS

i Human Chimpanzee h Gorilla



® Gene transfer & convergent evolution

Species tree
topology

B Pgab
- ™| Padl

h Pbko

Pbcl

Prei

h Ppra
i Pfal

4269 CDS = 4251 CDS

i Human Chimpanzee h Gorilla



HOST ADAPTATION IN PLASMODIUM SPECIES

® Gene transfer & convergent evolution
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® Gene transfer & convergent evolution
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@ Convergent evolution
Fixed differences between host species
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HOST ADAPTATION IN PLASMODIUM SPECIES

— Gene transfer & convergent evolution

P falciparum Chr. 4 cysteine-rich protective antigen
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Ménard et al. (2013) Nature Reviews Microbiology, 11: 701-711
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