©
2015 2017

Spatiotemporal fine tuning of mRNA stability and translation by RNA-binding
proteins
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Ccr4d is a major cytoplasmic deadenylase involved in mRNA polygAg tail
shortening in Saccharomyces cerevisiae. In the log-phase ccr4 mutant cells, LRG1 poly(A) tail was
longer and LRG1 mRNA level was higher than those in the log-phase wild-type (WTE cells.
Unexpectedly, Lrgl protein level 1n the ccr4 mutant cells was comparable with that in WT. In the
stationary-phase ccr4 mutant cells, LRG1 poly(A) tail length was still longer and LRG1 mRNA level
was still higher than those in WT cells. In contrast to the log phase, Lrgl protein level in the
stationary-phase ccr4 mutant cells was maintained much higher than that in the stationary-phase WT
cells. Loss of PBP1 reduced the LRG1 poly(A) tail length as well as LRG1 mRNA and protein levels in
the stationary-phase ccr4 mutant cells. Our results suggest that Ccr4 regulates not only LRG1 mRNA
level through poly(A) shortening but also the translation of LRG1 mRNA, and that Pbpl is involved in
the Ccr4-mediated regulation.



mMRNA
mMRNA
RNA
RNA
RNA
RNA Stress
Granule RNA
RNA
mMRNA
mMRNA
mMRNA
mRNA
RNA
Khd1, Puf5
RNA
hnRNP K, Staul
mMRNA
mRNA
mRNA
mMRNA

o @

(1) RNA Khd1 A
Ccrd mMRNA
mMRNA
mMRNA
2 mMRNA
Ataxin2
Pbpl
Dhh1, Patl, Edcl

Caf20

mMRNA
3 Sec65

Khd1l

Sec65 mMRNA

(@] Rhol

Khd1, Puf5, Ccr4, Pop2
mMRNA Rhol
RNA
G
Rhol
RNA
RNA Khdi,
Puf5 A Ccr4, Pop2
Dhh1l
Rhol

WRHE FRHE2
Khd1&Cerdlck SmRNAREE « Pbp1(ERAtaxin27)bvyns)
REMHPERANBRORAT DYERHRRRS

P

4N} z
J J— BROSIETF
N T @ e &S G,
4 mmvwwv\@v@vvunuun
4 S'FryTmE i RUAR @
SRPYTA=oh
FRHES FRHES wRIEL
RNABI#£AU7-Rho1 ;&R THIE SERCRT ER Khd1&Sec65(ckBmRNAR
HBEARKLES Y IV EEOBIE MHEF OV AR TR
G

Rhol
RNA




(1) Ccrd  Pbpl A
A
Ccrd G Rhol
GTPase-activating protein (GAP)
LRG1 mRNA
Rhol ccrdA
LRG1
Rhol
ccrdA
LRG1
ccrdA
Poly(A)-binding  protein  (Pabl)-binding
protein, Pbpl ( Ataxin-2
) PBP1
PBP1
ccrdA
Ccrd LRG1
Lrgl
ccrdA
Lrgl
ccrdA Lrgl
WT ccrd4A

4 24 48 72 4 24 48 72 h
3xFlag-Lrg1| S s

Pgk1 | ——— s ———

AAAAAAAAAAAY AAAAAA
@ LRG1

m7Gppp

9 Active
&5 ) polysomes

ccr4A mutant: stationary phase

Longer poly(A) tail seems to be more important for the mRNA
and proteins levels at the later time points of cell growth.
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