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Calcofluor White

— 63 cell wall mutants
hypersensitive to calcofluor white.

— ¢cwh39, cwh43-1, 2...

(Ram et al., 1994, Yeast. (8):1019-30.)



Complementation of Calcofluor White hypersensitive mutants

as :
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— Suppressor genes .
RHO1, BCK2,
and KNR4

KNRA4, a suppressor of S. cerevisiae cwh mutants,
IS Involved in the transcriptional control of chitin synthase
genes.
(Martin et al.,1999, Microbiology. 145, 249-258.)
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CDK-G1 cycllns WI

Nucleus

Cell Cycle Progression Cell Wall Synthesis genes

Martin-Yken H., et al., 2002, Current Genetics, 41: 323-332.
Martin-Yken H., et al., 2003, Molecular Microbiology. 49(1), 23-35.



Synthetic lethal
interactions (235

Swfl  Chs3

Chs6

Rom2 Wscl Chs7
Mid2 Chs4

Bkl cwhat

o G

Pho85 ..
Myo2
Arpl . ‘

Gasl

Bck2
Two Hybrids
(14)

Ctf8

th4

Cnal
Cell Wall synthesis / regulation

‘ Polarity / Bud growth

TAP- t o
Cell Cycle / Mitosis

‘ Transcription/ Stress

' Others



Stress /
Transcription

Data from our team :
Martin-Yken et al., 2003, Mol. Microbiol. 49, 23-35.
Basmaiji et al., 2006, Mol Gen.Genomics, 275, 217-30.
Durand et al., 2008, Yeast, 25(8):563-76.
Dagkessamanskaia et al., 2010, Yeast, 27(8), 563-74.

And global studies :

Ito T. et al.,, 2001 PNAS U S A.; 98, 4277-8.
Goehring AS. et al., 2003 Mol Biol Cell. 14, 1501-16.
Tong, A. H.,et al., 2001, Science 294, 2364-8.

Uetz, P. et al., 2000. Nature 403, 623-627.







Complements the knr4 4 mutant phenotypes,
and almost all the synthetic lethal interactions...
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CWI Bypass, Inhibition
Interaction with Partners, of Protein Interactions

Cellular Localization.

Dagkessamanskaia A., 2010. Protein Science, 19(7):1376-85.
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Haploid cells of a mating type, exposed to a pheromone for:
1 hour 2 hours 3 hours




Phosphatases

Calcineurin

Expression of genes under

the control of CDRE element

Dagkessamanskaia A., 2010. Yeast, 27(8), 563-74.
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—Phy0002LOL_CANAL (Candida albicans) Name:SMI1 TrEMBL: Q5A7THS

*Phy0002NBC_CANAL (Candida albicans) Name:SWMI 1B TrEMBL: Q58YV1

—Phy000430A CANGA (Candida glabrata) Swisprot: Q6FL35

Phy0008M7J KLULA (Kluyveromyces lactis) Swisprot: Q6CN28

| Phy0000CAQ ASHGO (Ashbya gossypii ATCC 10895) Swisprot: Q75A08
Phy000JRD8 KLUWA (Kluyveromycas waltii)

PhyOOONWD1_SACKL (Saccharomyces kluyveri)

hy000JLKP_VANPOQ (Vanderwaltozyma polyspora _strain ATCC 22028 / DSM 70294

PhyOOONR09 SACCA (Saccharomyces castellii)

Phy000070H_SACMI (Saccharomyces mikatae)

PhyOOONZZ5 SACKU (Saccharomyces kudriavzevii)

PhyOOONNI6_SACBA (Saccharomyces bayanus)

OPhy000CXPM_YEAST (Saccharomyces cerevisiae) Name:SMI1 Swisprot: P32566

Phy0D0OA1F SACPA (Saccharomyces paradoxus)

Phy00ONXXZ SACKL (Saccharomyces kluyveri)

Phy000070! SACMI (Saccharomyces mikatae)

|




Candida albicans CaSMI1
Candida albicans CaSMI1B
Ashbya (Eremothecium) gossypii
Neurospora crassa (GS1)
Aspergillus fumigatus
Kluveromyces lactis

Yarrowia Lipolytica

Magnaporthe grisea
Schizosaccharomyces pombe

Amino acids
identical  similar

29 38
23 30
33 40
23 34
25 38
39 49
20 30
23 35
23 34

Suppression of
S. cerevisiae knr4 A4
mutant phenotype

/fto CFW  /to HS

+++ +++
+++ +++
++ +

Not Determined
ND
ND
ND



| Introduction
Signaling pathways controlling Cell Wall Synthesis
Uncovering of ScKnr4/Smil

|| Coordinating Cell Wall Synthesis and Cell Cycle Progre
The role of ScKnr4/Smil in cell signaling
So many partners !
A very peculiar structure...

||l Gene and function conserved among fungi

Complementation of S. cerevisiae mutant
Candida albicans Smil and SmilB
Neurospora crassa GS-1.

|V Integrative Overview and Perspectives

ssion



SC+no CFW 40 pg/ml 50 pg/ml

Calcofluor White
Sensitivity
SC + no SDS 0.002% 0.003%
Cal4 ref. strain LR X X ¥¥ ..iﬁ'--!' % SDS
smi1.10 -/- Q.""-* : S
Sensitivit
smil.15 -/- Y

smilB.35 -/- 0.0&-a':s ..‘M 2
SMIIBZI / . . o @ _ ..ﬁ,‘r‘e ¢



SMI1

SMI1B

Cell wall biosynthesis protein; Hap43p-,
caspofungin-repressed; Cyrlp-induced in
hyphal cells; planktonic and biofilm-induced,;
null mutant shows hypersensitivity to CFW,
SDS, reduced biofilm formation, cell wall  [3-
glucan production, and drug (flukonazole)
resistance.

Putative cell wall assembly regulatory protein;
transcription is negatively regulated by
Rim101p;

http://www.candidagenome.org/ , our results,

and Nett et al., Eukaryotic Cell,10.1128/EC.05126-11
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- Involved in  3-(1,3) glucan synthesis ( GS for Glucan Synthase)

-Sequence comparison of GS-1 and ScKnr4/Smil proteins :

GEs-1p
Emilp/EKtrdp

GS-1p
Smilp/Ktrdp

E5=-1p
Smilp/Ktrdp

G5-1p
Smilp/Etrdp

G5-1p
Smilp/Ktrdp

GE-1lp
Smilp/Etrdp

GS-1p
Smilp/EKtrdp

GS-1p
Smilp/EKtr4dp

e

DIWHAMTSYDRHAG I DS PYRTGRHVPLNRNSGLAGVTTASDSERADINS PYLOGDGRGSTMSF

-------------------------------------- REVEEWVYSLSTDDHY AEYNPDET

(Enderlin and Selitrennikoff, PNAS USA 91, 9500-4, 1994).



25T 34C

wt

gs-1 (S167-F)

Strain Average distance (um) Average distance (um) | Increase in branching
between branches at 25° C  between branches at 34° C frequency (%) at 34° C

wr 180+4.0 176+14.1 =0

cot-2 110£7.0 30£1.8 360%

(Fungal Genetics Report 55:32-36, Resheat-Eini et al., 2008)



Localized at the hyphae tip,
around the Spitzenkorper.

GS-1-GFP

D

(Verdin et al., 2009. Mol Microbiol 74, 1044-53).
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-Transcriptionnal control of cell wall synthesis
genes notably chitin and [3(1,3) glucan synthases

- Localization : at sites of active polarized
growth dependant on cellular landmarks

- Disordered domains confering ability to interact with
multiple partners.



100 - SACEO0G11066p (Saccharomyces cerevisiae)

- KLLADE15775p (Kluyveromyces laclis)
43 —— KLLAOB05269p (Kluyveromyces lactis)

41 — AASIA4 (Aeromonas salmonicida)
- Q6HINS8 (Bacillus thuringiensis str 97-27)
100 |

100 | AQRESS (Bacillus thuringiensis str Al Hakam)

[ A8VU41 (Bacillus weihenstephanensis)
2.0 i

80 | B5ULS5 (Bacillus cereus)

(Rolland et al., 2009, PLoS One, 2009 Aug 5;4(8):e651 5)

- Smil/Knr4 homologs could derive from bacteria

- Conserved domain in the Smil/Knr4 superfamily able to bind structurally
diverse protein partners re-used by eukaryotes to recruit targets to peptide-
modifying systems (ubiquitin, polyglutamylase systems)

(Zhang et al., 2011, N.A.R., 39(11): 4532-4552)



Tridimensional structure of Knr4 :
Currently under investigation, for N-term and central
domain. (aa 1-340, with L. Mourey, IPBS, Toulouse).

Knr4 connections with Morphogenesis
Knr4 localization dependence on cell polarity landmarks,
Confirm and map Knr4 - Actl physical interaction
(PhD Ran Liu, INSA-China Scientific Council).

Investigate the C. albicans homologues of Knr4 :
A possible role in Virulence ?
with M. Lavie-Richard (AgroParisTech, Grignon).
New information on the specific function of this fungal
protein family (ex : in hyphae, Polarisome or Spitzenkorper ?)
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Karim El Azzouzi
(Master II)




And thank you for your attention !

Questions ?



