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HSP104 MEDIATED POSTTRANSCRIPTIONAL REGULATION OF
GENE EXPRESSION

Alsu Saifitdinova', Artem Lada®, Valentina Ignatova', Aleksandr Rubel’ 4
Kirill Antonez'

'SPbU, Dept. for Genetics and Breeding, Saint-Petersburg, 199034, Russia,
UNMC, Eppley Institute for Research in Cancer, Omaha, NE, 68198,
*Vavilov IGG, Saint-Petersburg branch, Saint-Petersburg, 199034, Russia

Heat shock proteins are ubiquitous and very ancient proteins with critical
functions in protecting cellular integrity upon proteotoxic insult.
Traditionally, heat-shock proteins also known as molecular chaperones are
believed to be involved in protein folding, trafficking and rescuing of
improperly folded polypeptides. But it has recently become evident that
many molecular chaperones establish molecular interactions with RNA and
some of them were found to be involved in the translation regulation. We
presume that upon stress conditions and very low basal transcriptional level
the chaperones mediate precise regulation of particular mMRNAs translation
increasing amount of stress coping proteins.
We have created reporter system for analysis of yeast Saccharomyces
cerevisiae shaperone Hsp104 mediated posttranscriptional regulation of
gene expression under control of CUP/ promoter. In experiments with
regular Hsp104 production, its overproduction and absence of Hsp104 we
have found that the chaperone positively regulates reporter gene expression
controlled by the CUPI promoter without any change in the transcription
rate of the corresponding mRNA. Appling transcription inhibition assay
with Actinomycin D we have found that Hsp104 is not involved in
regulation of CUPI mRNA stability. Using system for visualization of
particular mRNA in living cells we have shown that Hsp104 level increase
does not change the dynamic of CUPI mRNA nucleocytoplasmic
trafficking. Gel-shift experiments clearly demonstrate strong binding of the
Hsp104 with single strand CUPI mRNA leader sequence containing
tandem repeat (CAAU),. Similar results were reported for Hsp101, plant
ortholog of yeast chaperone Hsp104, which binds degenerate tandem repeat
(CAA), in the 5’-UTR of the tobacco mosaic virus mRNA and positively
‘regulates its translation via interaction with the eukaryotic translation
initiation factor 4F (eIF4F) complex. We have found that variation in the
level of Hsp104 production in tif4632A yeast strain with imperfect eIF4F
does not affect the rate of reporter gene translation. To confirm our results
we have designed new reporter system with fused GPD promoter bearing
CUP1 5’-UTR sequence upstream initiation codon. Addition of this
particular sequence was enough to turn the reporter gene translation into

Hsp104 dependent way.
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CHROMATIN MODIFICATION BY TRIMETHY
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Modiﬁc_ations to histone tails by lysine methylation provide an important
mechanism to regulate chromatin structure. Among well-characterized

hlstone modiﬁcations, tnim@thylation of lysine 36 of histone 3 (H3K36me3)

facilitates splicing. Alternativel i i

tes . £ y (or concomitantly), intron removal by co-
ganscrlptlonaél SEIIClng may trigger histone methylation. SR

ere, we used chromatin Immunoprecipitation (ChIP) followed b

; ; : deep-
Sequencing to determine the genome-wide association of H3K36n}1’e3 illlj
nﬁouse T cells. In agreement with previous reports (1-3), we observed first
1‘ at the H3K36me3 mark is preferentially associated with exons and ’
second, that the levels of this mark increase along the gene body in a

'intron@ess genes, irrespectively of their transcri tio ivi

investigate the temporal link between transcripgon,n :}I)I?gflll‘;tgng gle
H3K36me3 mark, we performed ChIP experiments after inhibiting splicin
cither by 'treatu}g cells with spliceostatin A or RNAi-mediated depletri)on o? ’
an essential splicing factor. In the absence of splicing, the exonic levels of
I3K36me3 decreased significantly, and this effect was reverted upon
removal qf the drug. In contrast, increased levels of this histone i
ullgdlﬁcatlon were found on CD44 alternative exons in HeLa cells treated
\‘v1tyh a plt;;)rbol ester that promotes their inclusion. Altogether, these data
'\'lll( %gi%séaﬁzzl (.)ngomg transcription and splicing enhance H3K36me3
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