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Effects of histone methylation on the expression of iron homeostasis genes
in Saccharomyces cerevisiae
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Abstract: To understand the role of histone modifications in the transcriptional regulation of iron homeostasis genes,
the ferroxidase gene YFHI, which promoted Fe-S cluster assembly in Saccharomyces cerevisiae, was knocked out to activate
the expression of iron homeostasis genes. In addition, the role of histone methylations in the activation of these genes was
investigated through RNA-Seq, with the presence or absence of histone methylations. Results showed that loss of histone
methylation did not significantly affect the activation of genes involved in iron homeostasis, indicating that histone methyla-
tion was not necessary for the activation of iron homeostasis genes.
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Table 2 Assessment of sequencing data in each strain
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Fig.3 Expression of iron homeostasis genes and pathway of differential expression genes between Ayfhl and WT strain

3 9

BRI EAR Z AR I N B S R
WS A B R, ST R &8 R
I BRSS9 TR K B AR AKS  F RE, ZN R
2 ST A ) 500 AT AR e gk g AT A 5
FTHI {3%ik , Sl Ir b a8 A — W 34k il SKBI 1
PR 2 e AR IO R A 2Rk R, 78 PRI B v
2 P PR R 5 A2 R TR e € JB A6 T I o A 2 5 ) 22
W BUR(H P fU3E Aset]l _H3K4A R73(K) I H.2%
W R SRR SR (Fin H3K56Ac) FTH
Ak (H3KAMe2) 7K [l 2H 8 1 H3K4 H 3
ALBEE A% SET1/ Compass &2 &9+ BRE2/BRES
FLHIC St TR B 5 ) 21 JE bk e 52 ( BPS)

WT Aythl

FREI SR B TR
RIS TR
SIRE TR

i 4B B TR

AL \

PR, o T i \

T AL |

FIT2 ATPE N & T 184 \

SRR ATP 2 R 2 1 T 50 |

0 g 10 15
I Y Ty

ST DRI T A 2R 1 B H RS £ AL
S A TT REAE B 1 AP A S SR AT Py 2 S ] 4
RSB B 40T E SR N BB AR L RE
ABRBEAT( Ayfhl) 23375 5 2R T AU T HO=R 2k
PRI SCHE R Y23, R TN T8 i mic bR YFHT &I
K B A AR AR DGR I Y R 0K ik — 2P
PR AR O A Tl , AT PR T e 200 M P
BTGP AR SCHE D i LR 2 75 2 18 B Y AL
(R AP SR ZE A 1 A R HBUR S 22 DR 1) i
TR E A IR ATE R YFHI DA R BT it 1
AR B A1 A S PR Y B 9 1 A 25 g ]
o PROMAHER P AR AR 7 A AR DR 98 42 143l IX
S, LI AR T IR S AP A R OGS
PR R R E L EARBLHR



R TR S L LA T Xl TR % R R 8 T AP A PR 5K B S ) 1297

A S B ns
YFHI ns

r
A . Isp s

GMCl1 T

A I I R 7/ 10

e
=
Z
B PR 2R B A

g \
I B S : i

FRE4 DNAZ: &
FRE7

|| Uy RNAA 54

FRE3 At FE R
I I R .
FIT3 e
S I — 112 kLA mELEE
0 5 10 15 20 25
S AR U B
D E
R A
R FRTR——
MR A iR
2 R
AN 7 IR SR
0 R B gpmEE ]
otk | Bk mitE |
MHIARNA G || reia S SN
RNA#IE | | CmpsniE | |
B | | U
0 10 20 30 40 50 0 10 20 30 40

FIk B2 AR TR B Fe Ik B2 AR B
A Ayfhl F13 AR P IR A0 XU 288 (A ik B8 AR A A G IR R Rk A s B Ayfhl A1 3 AN 2R A P 3k X0 o 28 78 {4k Hh ik
TR AT A S SE P Fh B AR E Mk s C. Ayfhl Asetl 5 Ayfhl AL 22 7 R FEH 9 2T LM D: Ayl Aset2 5 Ayfhl #1255
PRI FEFAEL; E: Aythl Adotl 5 Ayfhl A2 5 RIAFEF M FZE LB, a: Ayfhl;b: Ayfhl Asetl;c: Ayfhl Aset2;d:
Avyfthl Adotl
4 3PWEBRREGS Ayhl HEEKRBEERXBERREERSERRIZERBR

Fig.4 Expression of iron homeostasis genes and pathway of differential expression genes between three double-knockout mutants and A yfhl



1298 e

2019 4F % 35 % e M

FAE ] RNA-Seq WF5T 1 4 > BRI 12 R B BR
PR TP RE DR 308 1 22 S DL R AT 49 R 2R 22 ) g
Fo ER B SHER P IR S YFHI 1)
XURBR AR5 A yfh SR R ARAR HU AR 05 B A7
TEARRZE S, (ARG AR ) I, 55 FRAT T A0 B4 4 DA
[F) , FR AR 2H £ 1 YRR A T ) e ) R L R 9 3R
T TS (H RIS Aythl GRER kP 5 1 9
8 B AP A A SRR TR ™ A T LAUR 94 Y A
SIS R AR B AR S R DR A 3 4
KRR PR P 55 Ayt BRCBR AR AR L B0A 35
o MEEIRTE  FATAY JE R 218 22 53t o A 4 SR 2 vl
TR B0, BT A2 2 1P 1 1) R % I A 25 Wi 4 L A
B AP B SR A 3R, FRATIA X — 46
AT RESE P YFHI § i i) 2k 8 5 Qa1
FHOGHE DA Y L 3 2 ph 4L 28 13 PR AR 2 LA S A S
ARV, Ayl BE 2 D 4L B R HA AL 2 18
Wik 2 8 P A A A TR, IR TRA PREAE
ZJr ORI A 2 A A A A 2 18 O TR
FYRBs , #E— 20 RGP AT 5T VLB A% A B i Xk 5
TP R DG PR B SR ARSI

AR i BB 21 2 P R R I 5 YFHI
LN W5 E 4 A 1 PR A 0]k s AR~ i R 1A L
PRI, 45 R R e APIRES R 3 A E H
FEAL VORISR TRk Hh 2k g PP R DG PR g 3R ik
5 Ayfhl FBREAR A B35 22 5, IR ATHEN
PRI W RE 9 2 2 R AT AN SRR YFHT 3 [
W5 B AP A R S R PR e 0k L 3 ) 2 A
R HEX—EOF R R E U E R P Y
AL, SR TR FT T A 2 A
LRI 7R R AW k) P e e D e =S R B
B TR AR SR I 20k BRI 1

S 230k
[1] DLOUHY A C, OUTTEN C E. The iron metallome in eukaryotic

organisms[ J ]. Met lons Life Sci, 2013,12.241-278.
[2] STEHLING O, LILL R. The role of mitochondria in cellular iron-
sulfur protein biogenesis: mechanisms, connected processes, and
diseases [ J/OL]. Cold Spring Harb Perspect Biol, 2013, 5.
a011312 [ 2019-05-02 ]. https://cshperspectives. cshlp. org/con-
tent/5/8/a011312
XUE Y, SCHMOLLINGER S, ATTAR N, et al. Endoplasmic re-
ticulum-mitochondria junction is required for iron homeostasis[ J ] .
J Biol Chem, 2017,292.13197-13204.
MENEGHINI R. Iron homeostasis, oxidative stress, and DNA

(3]

[4]

[12]

[17]

[18]

[19]

[20]

[21]

damage[ J|. Free Radic Biol Med, 1997,23.783-792.
BRAUGHLER J M, DUNCAN L A, CHASE R L. The involve-
ment of iron in lipid peroxidation, Importance of ferric to ferrous
ratios in initiation[ J]. J Biol Chem, 1986,261 :10282-10289.
ZHANG C. Essential functions of iron-requiring proteins in DNA
replication, repair and cell cycle control[ J]. Protein Cell, 2014,
5:750-760.

GOZZELINO R, AROSIO P. The importance of iron in pathophys-
iologic conditions[ J]. Front Pharmacol, 2015,6.26.
GOZZELINO R, AROSIO P. Iron homeostasis in health and dis-
ease J]. Int J Mol Sci, 2016,17; 130.

PHILPOTT C C. Iron uptake in fungi: a system for every source
[J]. Biochimica et Biophysica Acta, 2006,1763:636-645.
PHILPOTT C C, PROTCHENKO O. Response to iron deprivation
in Saccharomyces cerevisiae[ J]. Eukaryot Cell, 2008,7:20-27.
RUTHERFORD J C, OJEDA L, BALK J, et al. Activation of the
iron regulon by the yeast Aftl/Aft2 transcription factors depends on
mitochondrial but not cytosolic iron-sulfur protein biogenesis[ J]. J
Biol Chem, 2005,280:10135-10140.

YAMAGUCHI-IWAI Y, DANCIS A, KLAUSNER R D. AFT1: a
mediator of iron regulated transcriptional control in Saccharomyces
cerevisiae| J |. The EMBO Journal, 1995,14,:1231-1239.
BABCOCK M, DE SILVA D, OAKS R, et al. Regulation of mito-
chondrial iron accumulation by Yfhlp, a putative homolog of
frataxin[ J |. Science, 1997,276:1709-1712.

VAN LEEUWEN F, VAN STEENSEL B. Histone modifications;
from genome-wide maps to functional insights[ J]. Genome Biol,
2005,6:113.

RANDO O J, CHANG H Y. Genome-wide views of chromatin
structure[ J]. Annu Rev Biochem,2009,78:245-271.

TAO Y, WU Q, GUO X, et al. MBDS5 regulates iron metabolism
via methylation-independent genomic targeting of Fthl through
KAT2A in mice[ J]. Br ] Haematol, 2014,166:279-291.
FREITAG M. Histone methylation by SET domain proteins in fungi
[J]. Annu Rev Microbiol ,2017,71:413-439.

BLACK J C, VAN RECHEM C, WHETSTINE J R. Histone lysine
methylation dynamics: establishment, regulation, and biological
impact[ J]. Mol Cell,2012,48.491-507.

BRACHMANN C B, DAVIES A, COST G J, et al. Designer dele-
tion strains derived from Saccharomyces cerevisiae S288C: a useful
set of strains and plasmids for PCR-mediated gene disruption and
other applications[ J]. Yeast, 1998,14:115-132.

AZAD G K, SINGH V, GOLLA U, et al. Depletion of cellular i-
ron by curcumin leads to alteration in histone acetylation and deg-
radation of Smllp in Saccharomyces cerevisiae[ J]. PLoS ONE,
2013,8:€59003.

JO W ], KIM J H, OH E, et al. Novel insights into iron metabo-
lism by integrating deletome and transcriptome analysis in an iron
deficiency model of the yeast Saccharomyces cerevisiae[J]. BMC
Genomics,2009, 10 130.

(FAE% 4 KB )



