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: Isolation of Knr4/Smil and its phenotypic characteristics

: Knr4 is involved in Mpk1/Slt2-cell wall integrity pathway

: Interactomic map of Knr4



Part 1: Isolation of Knr4/Smil and its phenotypic characteristics

was isolated by three different genetic screens

w=mp Genetic screen for proteins that bind MAR (matrix-associated
regions) on DNA. Use a lacZ construct and check for blue colonies

(Fishel et al., PNAS, 90, 5623-5627, 1993)

m=mp Genetic screen for mutants that acquire resistance to the Killer
toxin K9.

(Hong et al., MCB, 14, 1017-1025, 1994)

mm=mp Genetic screen for suppressors of several Calcofluor white
hypersensitive mutant (cwh).

(Martin et al. Microbiology,145, 249-258, 1999)



Part 1: Isolation of Knr4/Smil and its phenotypic characteristics

At the gene level

v' single gene, not essential
v' specific to fungal kingdom

main phenotypes of mutant

» Hypersensitive to cell wall drugs

» Hypersensitive to caspofungin and cercosporamide

» Stop growth > 38°C as with small buds, osmotically remediable
» 50% reduction of cell wall 3-1,3 glucans in vegetative cells

» Synthetic lethal with pkclA4, slt24, rim1A4.......

main phenotypes of overexpression

» supress several cwh mutants
» repression CHS1, CHS2, CHS3



Part 2: Knr4 is involved in Mpk1-cell wall integrity pathway
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Part 2: Knr4 is involved in Mpk1-cell wall integrity pathway

is required for the heat shock activation Mpkl1/S|t2

a) knr44 does not prevent
signaling to SIt2 activation

Slt2-P

Slt2
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WT knr4A

b) Phosphorylated Slt2 is inactive in a knr44
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Part 2: Knr4 is involved in Mpk1-cell wall integrity pathway

Transcriptional activity of RIml is strongly reduced in a

Strain Relevant genotype B-galactosidase
W303-1A KNR4 SLT?2 AVAYS

HM13 knrdA SLTZ2 44

JF1366 rNmlA SLT2 434
W303Aslt2 S|

Assay of RIm1 activity :
Use of a reporter plasmid containing a lexA-RLMIAN fusion and a lacZ
reporter gene with lexA binding sites in the promoter.




Part 2: Knr4 is involved in Slt2-cell wall integrity pathway
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(Martin-Yken, Mol Microbiol, 49, 23, 2003,
Millson, Eukayot.cell, 4, 849, 2005)
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Part 3: Interactomic map of Knr4

Three strategies

l

Synthetic Lethal Two Hybrid TAP-Tag
- genetic . physical - physical
» functional - not temporal * functional
- not temporal . spatial * temporal
* not spatial + not [prot] - spatial

- not [prot] - some false +/- - [protein]
- no false +/- * lot false +

The 'most probable interaction maps'



Part 3: Interactomic map of Knr4

» Synthetic interactions

e SN
// "”Buo)éﬁ RIC1
/S ’

e 1 : /S AONPTE S KRETT
> P [/ oo
/% BEM4 ORIM2] / O RoM /
/7 RGP1%7 YPLOAIC. 21" BEMD
A27TYGELI0C - S CHS SR
ILM1 ;E___ o 1
P A 2 s

V BZPRES = e,

7 B ZPRE! =
22 YNLIT1
7z

\\\ RPL23
NN e PRAT " ARPT
\ ANN » CTFS D CTFS

TYR1

BEM1
" SBE2 \\\) PFK2
5 o PHOB6

fodt SPF1

cc21 ECM21

S
RPN10
~¢

UBC4

(from Lesage et al., Genetics, 167, 35-49, 2004)

Functional categories

— Cell wall
—> Polarisome

— > Cellcycle 5%

—> Transcription 7 %

— Others 22 %
(metab, ...)
—> Unknown 11 %



Part 3: Interactomic map of Knr4

»10 two-hybrid interactions :

—» Transcription/stress (Basl, Cinb, Bck2)

5 Cell wall synthesis and regulation (Pkcl, RIm1, Slt2)

Y2H —
— Metabolism/ sporulation (Pdal, Tysl1)

=> Others/Unknown (Ymr262c, Rpc40)

(From Uetz et al.,Nature,403, 2000; Ito et al., PNAS, 98, 2001; Dagkessamanskaia et al. FEMS Lett, 2001,
Martin-Yken et al., Mol. Microbiol., 2003; Basmaji et al., 2006)



Part 3: Interactomic map of Knr4

TAP-TAG Results
3 criteria for filtering data
- high score & > 3 matches/protein
- abundance similar to Knr4

- localization
— Cell wall (slt2, Pill)
175
83
02 —> Polarity/bud growth (Budé, Actl)
48
N 33
25 — Cell cycle (Cin 8, Jnm1)
16

—> Others/degradation (Ubcl, Ascl, Gvp36, Hsp90)

(Note: data gathered from 3 indep.expt)



Part 3: Interactomic map of Knr4
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‘ Cell wall synthesis and regulation
. Polarity /bud growth/secretion
. Cell cycle/ mitosis

. Transcription/ stress

Other (ion homeostasis,
metabolism, unknown)
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Part 3: Interactomic map of Knr4
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How Knr4 can have so many partners ?
Is there any physical explanation ?

Hypothesis:

Unfolded /unstructured proteins have lots of partners,
are often implicated in requlatory aspect and get their
folding upon binding to their partners or substrates

Criteria:
- Prediction of disordered protein using various algorithms

- non-globular pro’r7in; ho secondar\y structure
- high net charge ( E,K,R,6,Q,S; I, L,V,W,F,VY)

- relatively unstable protein /high turnover

(From A.L.Fink. Natively Unfolded proteins, Curr. Op. Struct.Biol., 15, 35-41, 2005)
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