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The study of epigenetic mechanism of ethanol tolerance
genetic instability of yeast
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Abstract: The improved yeast strains obtained through classical breeding methods, such as the muta-
tion and the acclimatization, easily lost their acquired characteristics during the process of passage or
conservation. We investigated the epigenetic molecular mechanism of genetic instability about the yeast
acquired traits. The relationship between the genetic stability of ethanol tolerance and the change of
H3K4 methylation level of promoters of prol, tpsl, sodl was studied in the process of yeast strain
breeding for improving ethanol tolerance or passage of improved strains without ethanol stress. The
results showed that the genetic stability of ethanol tolerance was regulated by epigenetic variation of
some genes in the yeast. The genetic instability of acquired traits of yeast might result from its epige-
netic variation of relative genes because many environmental factors influenced on the epigenetic mo-

lecular modification in cells.
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Table 1 Primers used in this study

TRUR 14 44 B 514751
Primers Sequences (5'—3")

) Forward GGTCTCAAACATGATCTGGG
P-actin Reverse GGGTCAGAAGGACTCCTATG
Promoter Forward CATTAAGCATGTTTTG
of prol Reverse TTTTAACGGATCACAA
Promoter Forward GGGCCTATACGGTGAA
of ips! Reverse ACCCGATGCAAATGAG
Promoter Forward CGCTACAGACAGGCGTTAA
of sodl Reverse ACCCGATGCAAATGAGAC
o Forward GCTATTGGGCAGGGTA

Reverse TGGCATCTGGGTTTGT
Forward AAGCAGGCTAACAAAC
tpst Reverse TCAGGAAGATGGGTAC
- Forward AGCAGTCGCAGTGTTA
SO

Reverse AGTGAGGACCAGCAGA
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Fig. 1 The variation of ethanol tolerance of original strain
in the process of acclimatization

Note: 7: the stains were acclimatized after 7 times passage; 3: The
stains were acclimatized after 3 times passage; 0: Starting strains.
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Fig. 2 The genetic stability of yeast ethanol tolerance in the process of passage
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Fig. 3 The methylation analysis of H3K4 on the promoters
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Fig. 4 Comparison of prol, tpsl, sodl expression level in
different strains

KEIBFIE R, H3K4 (1 P b br s 5 Hgs &
SR B G, I e AR 4 R AT
TR 0 RS 3h 7 X R, B 9T 25 W S8 A0 10 S 3
F5 H3K4 HIRALAHMSCRET, ARSzgd i
ChIP 5l 51] 2, BT 32 TR AR (1) £, BT P A 56 3 A )
BT IX 3RS A A H3K4 1Y LMK 58 T R TRTRE,
¢ BRI R AE WA 5 R v A B0 — B35 A R 1 i
FIREHE 2 5 H R ML R A OC o 1 st A4 Mtk
MRS VEZ IR BRI R R, ARG R 3Ll . £
AL il B 3 PR R R S IR AR A RO R, I
S0 o 3 e A AR A A A7 Pk R AR, LR TE I
RET G Z WL, kR & LA 5
HEENINEE

ARG B R R D, FRATH W &l B 40 ik
H 5 ARAT I = P AR BRI A 5 R 4

=

http://journals.im.ac.cn/wswxtbcn

B 5 40 L P SR i i S B A A, AR Z A
HFAFH PRI R SRR MR BRI R LR,
AR T AR 3 %o PR B B 1 2 035 1 2 1) 25 Bk 5T
FH, WML T S TR D — LE AR N T AT BE S i Al
LR B AL MO, I A ke . 2k
&M . DNA H A0S 3k SR8 4% 43— 1Y 022 [
T2 DA A TR PR 110 3 A R M R 2 0 B e AR A5 1) T o
Mo (R BEIMAR B IRAT I AR S IE KT 51 Bk AE,
LR A T P U B s e e, K
UL Y ERBE AR J5 , IR 280 — 5 s R] S T kR 56
PEARTTRE 2 K A kg

IHE 7 B O3 A T R S B0 22 3 TR 1 2 005
07 K A, DRI T FR 22 3 DR 4 A0 i v
SEHSCHEIR, 7R T 1L AR b R A st 1L el AE 1 L
RO, ALK REY, L5 %EE FBIK
B RE, MR e B st A% AN Fa e 1 4 T AL
b2 ] I 2D o R D U R o R O 1 B ok B9 B i L R TN
() DNA F5EAL 2 28 1181 25 A2 21 3R B8 N R
SRR, TR EREE B AR 2 S BGR A MR AR 1L,
R 7R AR DR A7 3 A2 B R 2 K LR SZ B, DNA
KGR B JLR /N o ARG ARG T 3 AN SE Y
T LR, BEX R, 5 S AR A2 A DG Y JE
HIAF] 200 224>, DR 3E ok 35 RS A 25 R T DAAGS:
T B 22 5 DR ) e OB A 07 0, B i R I BE 2 BT
PRI o F RIS AL LI

2 % X M

[1] Aguilera A, Benitez T. Role of mitochondria in ethanol
tolerance of Saccharomyces cerevisiae[J]. Arch Microbiol,
1985, 142(4): 389-392.

[2] Hu XH, Wang MH, Tan T, et al. Genetic dissection of
ethanol tolerance in the budding yeast Saccharomyces
cerevisiae[J]. Genetics, 2007, 175(3): 1479—1487.

[3] Jeffries TW, Jin YS. Ethanol and thermotolerance in the
bioconversion of xylose by yeasts[J]. Adv Appl Microbiol,
2000, 47: 221-268.

[4] Chandler M, Stanley GA, Rogers P, et al. A genomic ap-
proach to defining the ethanol stress response in the yeast
Saccharomyces cerevisiae[J]. Ann Microb, 2004, 54(4):
427-454.

© PEMERMEMFRTEATIBRSHEER http://journals. im. ac. cn



HARAE TR ST 2 AR B AR E BRI IR

429

(3]

(6]

(7]

(8]

Santos-Rosa H, Schneider R, Bannister AJ, et al. Active
genes are tri-methylated at K4 of histone H3[J]. Nature,
2002, 419(6905): 407-411.

Morillon A, Karabetsou N, Nair A, et al. Dynamic lysine
methylation on histone H3 defines the regulatory phase of
gene transcription[J]. Mol Cell, 2005, 18(6): 723—-734.
Pokholok DK, Harbison CT, Levine S, et al. Genome-wide
map of nucleosome acetylation and methylation in
yeast[J]. Cell, 2005, 122(4): 517-527.

Shilatifard A. Chromatin modifications by methylation
and ubiquitination: implications in the regulation of gene

[10]

[11]

expression[J]. Annu Rev Biochem, 2006, 75: 243-269.

[9] Roguev A, Schaft D, Shevchenko A, et al. The Saccharo-

myces cerevisiae Setl complex includes an Ash2 homo-
logue and methylates histone 3 lysine 4[J]. EMBO J,
2001, 20(24): 7137-7148.

Briggs SD, Bryk M, Strahl BD, et al. Histone H3 lysine 4
methylation is mediated by Setl and required for cell
growth and rDNA silencing in Saccharomyces cere-
visiae[J]. Genes Dev, 2001, 15(24): 3286-3295.

Nagy PL, Griesenbeck J, Kornberg RD, et al. A tritho-
rax-group complex purified from Saccharomyces cere-
visiae is required for methylation of histone H3[J]. Proc
Natl Acad Sci USA, 2002, 99(1): 90-94.

RY AR RY R R RY R RY AR RY KR Y RY) R RY AR RY AR Y RY) R RY 7R RY AR Y RY) R RY AR Y R Y RY) Y RY AR Y R Y RY) R RY oY Y AR RY RY) R RY 7R RY R RY RY) R RY) R

2011 = E 8k £ 4 525 A ST L E RS 5 R E 4 EQ2-2)

Fe WA FE I Fisf 1] NEC| Hus PPN
0 EIUEEEREFAAT | P EMEY SRR T o - (S ii} Ak
4 N [iE=S 010-58900644
. 8= MY R RS | E A Y S o 150 ol i 2 B
RS b A 2EM 13301101231
b e R 5 e AN EAE R | PR S e o101 | 100 tikld Wk
RS WL Z 5o X tiechen2005@yahoo.com
3 FHiuUreEAYRERS | P EHED SR E o107 | 100 pai K A
AR 25 Wt Z 5o M4 | zmzhang@mail.hzau.edu.cn
2011 AE E A 20 B H
14 | RAELESHR AT LR RS A |0 | e
N " )
s FH R e EREREY | PEMEY SRS A 500 FinyeLs K
AR & WeET & 4 i microb@njau.edu.cn
o CBS-HEEFHEE ¥ EF | PEMEY-SHE ST A %0 L5 XN 4k 15
H I BE W ZE 54 at 13605178767
B 2 2 T E3 &
7 | eEE TR ARy || CERSEARIEY ] g | TR &l
WZ R4 TN 010-64807425
8 FAJR IS TAE | PEED 2SR E A s i FNER
FrE R BT 2 LW S W)l 027-87283455

© P EMERMEMTRITEATIEESHEESER http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



