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Abstract

Abstract

Gene silencing as an evolutionary conserved mechanism exists in the biological
world, mainly because it can protect the organism against viruses, the invasion of
foreign nucleic acid and maintain its genetic stability. Gene silencing we usually
refers to occurs on two levels: first, transcriptional gene silencing (TGS), which is due
to DNA methylation, formation of heterochromatin and position effect. Second,
post-transcriptional gene silencing (PTGS), which refers to the degradation of the
special target RNA after transcription so that the inactivation gene cannot be
translated into protein. RNAI is a kind of gene silencing mechanism and which is
based on both transcriptional and post-transcriptional level, so it has caused widely
attention. One of the main four heterochromatin regions in fission yeast, the gene
silencing of centromere region is depends on RNAi. Hsp90, as an important molecular
chaperone in cells, its expression and distribution is very extensive and have all kinds
of function. Studies in mammalian have shown that Hsp90 can regulate PAZ family of
proteins, and Argonaute protein in the RNAi pathway belongs to this family.
Therefore, we speculate that Hsp90 protein of fission yeast (encoding by swol™ in
fission yeast) may also have the function of regulating Agol protein and thus
participating RNAi pathway.

By the early biochemical laboratory experiments and we found that Hsp90 protein
can exactly interact with Agol protein in vitro. When the encoding gene of Hsp90
mutate, the protein level of Agol comparing with wild-type strain decreased in
swol-26 background strain, indicating that Hsp90 protein have the function of
maintaining Agol protein stability. In order to explore the relationship between Hsp90
protein and gene silencing pathways of RNAi, we use the typical heterochromatin
centromere region in fission yeast and strains on the back ground of the ura4™ or
ade6™ as reporter gene, which was inserted into the centromere otr region, imr region
and cnt region, and Construction of swol/-26 or RNAi main components single

mutations and swol-26 and RNAi components double mutant strains, observe
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centromere otr region, imr region and cnt region gene silencing unlocking.
Centromere otr region and part of imr region in fission yeast has been recognized as a
strong gene silencing region, while the cnt region is a weak gene silencing region,
mainly because they are different in structure and composition. The results show
swol-26 single mutant strains can relieve centromere otr region gene silencing
significantly, while the relieving effect of gene silencing in the centromere imr region
and cnt region is not so obvious; the swo/-26 and RNAi components double mutant
strains in the centromere region gene silencing relieving effect is stronger than any of
the single mutant strains. In this research, we are not only study the gene silencing
effect of swol-26 on the centromeric constitutive heterochromatin, but also study the
gene silencing effect of swol-26 on artificial heterochromatin. By artificially brought
Tas3 to euchromatin ura4" locus, it can make this region to be heterochromatin, the
actively expressing ura4” gene get silencing and do not express, this kind of gene
silencing phenomenon mediated by Tas3 is related to RNAi. Similarly, we find
swol-26 can relieve the silencing of artificial heterochromatin, indicating that Hsp90
protein may play a role in maintaining the structure stability of the heterochromatin.

In summary, we found that the fission yeast Hsp90 protein is involved in
heterochromatin silencing as a new function, our findings can not only complete
RNAI pathway but also make foundation for approaches to treat human disease based

on RNA.I.

Key words: gene silencing; RNA interfering; Hsp90

XII



=
hafl

I
Tt
il

1.1 3UERE R E 4T

SEH 458 8% BE(Schizosaccharomyces pombe) B 7 #E 1893 4F H Paul Lindner
MZR AR SRR o 73 B0 SR, B — R M P LA AR, A8 R 2L IR BE(Fission
yeast)o FLIERIZHR/NA 13.8Mb, & =2 4u ik, K% 5000 MMER, Hf 10%
52 L)L 2k K] (Orphans) , £ @4k b 5 ZF 58 B £F (Budding yeast, Saccharomyces
cerevisia)3E 4k R,

ZUTHBERELE 1950 4F L& o —Fh sz st E Y, F 2N H: Urs Leupold
1B A% 22 AE 70 A Murdoch Mitchison FZH 0 & A 78 B2 A0 T 245 R BE (1)
WHTC, AT R T 299 50 W2 SR AR SR A ) s 2 RO DR I J 5, A 28 i
Ry 2 A VR G I BRI LA AR A 0 R R, 5 — AR (8] 2-4h: A5
IR AR D BERARRS), K Gy d AT AL RS . Rk, AR BLH
FH SR T4 i & 3 1 4% . DNA #3451 . DNA B4R RNAL A 10 57 G2 5 B
J5 e AR 2y B S S R AR o 2002 4 58 R T L TE IR BERE BRI NP, I AT
TEAR 22 5 NP A DR 3E A (1 (R R ), fF o S4B o R — fRi B I B A
Bh T T fA LA 55 e A5 AR U R NS5 A R I -9
1.2 RNA FH R H B4

RNA F-#l(RNA interference; RNAi) 24 RNA 73 T4l ZE I R IXIX — HAR K
AR FE . 1998 4E Andrew Fire Al Craig Mello [KI7E 75 Wi FaAT 28 H(C.elegans)
I RNAT BLERMTHRAT 2006 45 DURY B e 2 2000,

RNAi 7ENLE] 5V 2R RNA JUBRE A AE, & AT 640 py B R 2%
5, PSR Z SR EE DNA FEF 85 S5 KPR R T 1 T3 - IX 2% RNA
UUBRIEAE AT S small RNAs (20-30nucleotides) 5 5%, ‘& il — R FUH LI R VEFE P
FIRAE . AR 32 BT =2 small RNAs:  short interfering RNAs(siRNAs)!!,
microRNAs(miRNAs) 1 PIWI-interfering RNAs(pi-RNAs)!2, siRNA HI miRNAs
FEK M dsRNA FTRZ AL BE R BT Dicer BEVI 421 21-25 MRS, T &
FERYIM Y h S 55 5 J5 FE PR - miRNA /-5 RNA U842 J L PAE
I EAZ A P ERAEAE, N2k 90%[ 5L K 52 miRNAs ff# 5 9F H— & [
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