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Functional Analysis of Histone Deacetylase SIR2
HDACs Family in Magnaporthe grisea
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Abstract ; The silent information regulator protein (Sir2) and its homologues collectively known as Sirtuins, NAD *-
dependent deacetylase enzymes, play an important role in physiological regulation, such as the survival, aging and
apoptosis of cell. The biological function of SIR2 HDACs family from Magnaporthe grisea was investigated by
using bioinformatics. The results showed that the members of SIR2 family were localized in the different
chromosomes and different parts of Magnaporthe grisea cell, and their encoding proteins all have four sites, such
as the protein kinase C phosphorylation site, the Casein kinase II phosphorylation site, the N-glycosylation site, and
the N-myristoylation site. The SIR2 HDACs members all haven’t transmembrane regions and they are hydrophilic
proteins without signal peptide. The SIR2 HDACs members from M. grisea were aligned by ClustalW2 and their
SIR2 domains are highly conserved. These SIR2 HDACs scemed to be involved in processes, such as
transcription regulation, energy metabolism and chromatin silencing in M. grisea.
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W ML DAL AR ZBEE R, R0 418
155 DNA I 454 10 0 R ig e s AR
NAD " {41 8 H i Z Bt 4L B SIR2 (silent information
regulator 2)°! S H: I —28 R B 418
AT , R B T AU I %A, BTG Ry
N E PN T P R S e R ]
IRAAEA 1 AN 250 DEILBRAL R 0 X IR,
RAH 25% ~60% MIFFI P . HETE MAZKH
AYBSRISRE I T 7 4 SIR2, Bl SIR1 ~ 77 ZEREREH
BELRBLT 4 Ff SIR2 ¥ 4 HSTL ~4%72, BF5%
2 W] Bt B (Saccharomyces cerevisiae). /)N Bl (Mus
musculis) N\ (Homo sapiens)F1 4l i (Bacteria) SIR2
M BRHA T NAD ™ H 4128 1 B 2 AL 1l 5
PESEUUE ADP-RM S 5 RS TG M, 5 R R
DIfl, A Fh 4 5 5 R 3528 Wl tDNA W
41 P AN A B DNA #1657 g 4l
A Z BB A SRR

RIEIN T (Magnaporthe grisea) N 41 4775
SIR2 %% ) HDACs i 5i——SRT3001 . SRT3002
SRT3003, SRT3004, SRT3005. SRT3006 il
SRT3007 (F ¥ %4 4. S B4 14 : http//www .chromdb.
org) , IR L Bl Yy TN e REAH LU A, R 400 SR LA
SIR2 ML RN I B E AR WM . ABFFEA
FAA A5 B2 i, SRR P SIR2 HDACs K
JE B 1 5 R MR I X RISV 0 MR 7 55 B B ST 5 A 3%
BEATHE , X BRI W 1% SIR2 HDACs 45+ 8%
k4T Z I HI T, B 46 T 8RR K B SIR2
HDACs ZH 8% 28 1 R I8 J AR e, 9 000 & 1]
Ik, o — i STR2 JE R 46 R IR IR (9 3y il
BEEFEA

BRI
B TORLA IR TR Je (4 B 4% %2 (Chromatin

Database)(http//www .chromdb.org)H £ 3 HF R FE L
P SIR2 HDACs WX H R)T F1 K X v 1) 44 3k
7 J¥ %, 40 #5 SRT3001. SRT3002. SRT3003.
SRT3004 ,SRT3005.SRT3006 1 SRT3007,

He 4% Bioedit %X {4 1 http//www .ncbi. nim. nih.
gov/ http//www .ebi.ac.uk/. http//www.cbs.dtu.dk/.
httpv//cn. expasy.org Z5 PISTHEHLN % 28 P15 B2
BB TAELR T HIERISNEST IR A5 F K.
FETK B M RS e i S 40 M 5 R g BB A
4347 7R 4% T.H. TMHMM 2.0 Server . Signal P,
ProtScale . Wolfpsort ., Prosite 52 ¥, SIR2 4544 3% %) 7l
WA SMART Fl Pfam 52K, 7% SIR2 &5 #4344
PR GRIRITY A I R P BEAT H X FUH Protfun 1
GO BT R TE .
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2.1 #EEHE SIR2 HDACs By3kiE

IR e SR B R A R B R R TN SIR2
HDACs F:AAE BL(ZK 1), 4835 ChromDB ID,Gene
ID LS HRES  u (R 1% 7 L ORF A% 3 IR % H
%, % 1 W41, SRT3001 7 F48 2 & taih |,
SRT3002 £ T4 6 4G fa /4, SRT3003 F1 SRT3006
BT 55 7 4 Y {6 f&, SRT3004 M R # &,
SRT3005 £ T4 1 Z65u(afdc, SRT3007 7 45 5 %%
Jufafk,

2.2 EARMBRKIENRE ERN

B SR M 1 T A 2 1 B 41 A A oA
WA DB, 8 KR 8% 3 H B GRAVY (Grand
average of hydropathicity E R Hil . FFH expasy 1
# T. 2 ProtParam (http//cn. expasy. org/tools/
protparam.htm!) Bi#l FEE T SIR2 HDACs #if43
FIBEIY GRAVY fH . AR REAME A MR

#1 BERE SIR2 HDACs HEFES
Table 1 Informations of SIR2 HDACs in M. grisea

oo BB #H D (OASETZ 3 Befulk RefSeq T P EE A
ID ChromDB ID Gene ID Locus tag Chromosome ORF (bp) Amino acid
SRT3001 2681585 MGG 02488 I XM 365786 1698 565
SRT3002 2680787 MGG 14173 VI XM_365032 2391 793
SRT3003 2681820 MGG 10267 VII XM_366047 1578 525
SRT3004 2680405 MGG 09320 undefined XM_364606 3828 1275
SRT3005 2678115 MGG 04588 I XM_362143 2373 790
SRT3006 2680071 MGG 12698 VII XM 364179 1074 357
SRT3007 2684401 MGG 06246 v XM_369731 1230 409
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P, 45 1R Y] GRAVY {HYE A il , RIIX 7 Fid A
Fi¥4 R 3% 7K % 145 SRT3001 . SRT3002., SRT3004
SRT3005 4 A F& & %5 11, SRT3003 ., SRT3006
SRT3007 A H o

2.3 F A A9 B IE X F03F 40 R RE i U

R TMHMM2.0 Server 2 Fiili FHE B SIR2
HDACs i R 45 MR 45 R 22 W1, SIR2 HDACs I
RS B LSS M I T BB /N T 1, T AR
NIRRT 1 A A B 54, Btk , T (¥ RS
JEHH SIR2 HDACs J& TR LA 1. FIH Signal
P Wil REM B SIR2 HDACs 7 R IR 1015 5
K, & BB 138 X4 5 K. @i T H PSORT™
(http//wolfpsort.org) #E 47 WP 45 R K W], SRT3001 .
SRT3004 fll SRT3005 FE4; F4ifik% ' ; SRT3002
F1 SRT3006 3= A T 41 Jfd it H* ; SRT3003 247
F4i i #b; SRT3007 F Zif; FLRBMA P, B4,
SRT3006 A —#/HO F-Aish.

2.4 fBERE SIR2 HDACs EH R TheE L R M

]

NLFH Prosite % #% P2 % 1) % 4L 98 B SIR2
HDACs I RBAL AL, 45 R 3R] SRT3001.,SRT3002
SRT3003., SRT3004., SRT3005, SRT3006 il
SRT3007 ¥ 345 PN HH I DI RBALAL, B : R
il C BRIRALAL AL VB 1 VR 1T BRIRALAL AT N-B
FEAGA A NG SR BE 4G AL 4. Bk b, SRT3001,
SRT3002. SRT3004 F1 SRT3005 3 & A 4 #ft T
cAMP Fl cGMP # FH¥4 B IR L AL AT, SRT3001 FI
SRT3007 1% 4 41 i Ki & J¥ %1, SRT3001 %4 p-
loop, SRT3002, SRT3004 F1 SRT3005 47 i A 1R
AR AL A7 )5, SRT3002 Fil SRT3004 5545 Fil i

2.5 FBEFRE SIR2 £HiH 55t 4R

FIFHFELREA: Clustal W2 LU X RSB B SIR2
HDACs 45t W EFL R ¥ 91, 45 R & W (& 2),
SRT3001 5 SRT3002 Fl SRT3003 JF51 1K [ #5411
BEFG, 200 R 47% F144% ; SRT3002 5 SRT3003 )7
F PR e P LA 8 L 3% 60% , HEB LSRR 2 1)
P3N I IR R B AR o

JERE YR ELA% LR ) SIR2 Sk Le A AT, 3L
HAT JLAMRESE Y 2L P : GAGISXXXGIPXXR, PXXXH,
TQNVD, HG, FGE, GTS, (/)N , {44 2 4~ CXXC 4¥
A . IRE, ZERBEORPA SIR2 HDACs &%,
JTA1# SIR2 HDACs #5845 PXXXH, TQN(I/V)D, HG, (F/
Y)GE, GTS #l 1 4~ CXXC 4FH8 450 38 BhAh, B T
SRT3004 LA 4, H ‘& Y SIR2 HDACs ¥ A
GAGXSXXXGXXXXR & f¥; B T SRT3006 Al
SRT3007 LASh, HE 1) SIR2 HDACs 4 1 4~ CXXC
BHELEHIR(E 1)o ZFEF1 X B, FIERH SIR2
HDACs [HESHIAIIEIR LU, 3X 5 SIR2 M
R B EAR A MR S X — S — 3

2.6 FBERE SIR2 HDACs )45 s i

FIF SMART F1 Pfam 43 31 H30 1 RE 5590 B8
SIR2 HDACs £ B M P- P&t (& 2), 4 i
TG B W 3, A E R E-value A ZEA K,
RIIEAIY SIR2 L5t~ SIR2 HDACs ¥4}
M 14 SIR2 4538, 6ok, SRT3001
) N K¥754A 1 4> HDAC interact £5H/3, % 451
WA TR b It 54U A5 Z Wb i
MEAMEH™ . SRT3002 (¥ C AU &A 1 /> PALP
(pyridoxal-phosphate dependent enzyme) %% 14 %,
SRT3004 [ C A¥4i#4 1 4> Extensin_ 2 &M, %
BB ] B R .

2 FW@ERHE SIR2 HDACs HIEEH LR
Tabk 2 Homologue comparison of the SIR2 proteins in M. grisea

FEF A Protein SRT3001  SRT3002 SRT3003  SRT3004 SRT3005 SRT3006  SRT3007
SRT3001 47 44 22 29 23 17
SRT3002 47 60 21 33 32 26
SRT3003 44 60 23 26 26 22
SRT3004 22 21 23 31 16 18
SRT3005 29 33 26 31 24 19
SRT3006 23 32 26 16 24 21
SRT3007 17 26 22 18 19 21
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SET3004 DLEMATLSGHUE ALJFHCEGAT
SET3005 ELFDGPKP-——PLEJvCEE ADAT !ESEEl G ol !KI—H 208
SET3006  TYPLTPALDTALTRGFKDGVLDDST nrlﬂmuﬂll 261
SRT300T  FQENLARLNWPAWAVFLEQAYASGAGLLGMNFGE EIAGS AL FTSATYS 263

B 1 REEAERE SIR2 S5 IRIN EIER 75 fI A i
Fig. 1 Alignment of the domains of SIR2 family in M. grisea
P R AH I s B AR I RUIR R B , IR R X MR B . T ER R EARTIY GAG \PXXXH.TQNXD . HG.FGE.GTS .CXXC /- /§t
HR IS 4iM . Black showed the same or highly conserved amino acid residues, while grey showed similar amino acid residues. Pane showed
highly conserved putative zinc finger, such as GAG, PXXXH, TQNXD, HG, FGE, GTS, CXXC.
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Fig. 2 Domain organization of the SIR2 HDACs proteins in M. grisea
HERFEEMR,; 21032 NAK %G, The line present the protein, and the left of each protein is the N-terminus.
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%3 FREMFEEFN SIR L4500 TR E L% LBk, BEAh, SRT3001 HA Y BHRE YA R
Table 3 Comparison of E-value of SIR2 domain from different databases E‘Jﬁﬂﬁ HF é—;ﬁj:ljj ﬁg fé o ﬁg ﬁﬂﬂ, [:[33!‘& —I'E"_JA , SRT3002 .
2N U Database SRT3003.SRT3006 fl SRT3007 H.A fE& L. B
Prote SMART P P20 2 K H 80 DTSl R T R AR
SRT3001 4.30e-86 4.8¢-86 SRT3004 ;Fﬂ SRT3005 ﬁﬁﬁ%‘%ﬁﬁ E‘Jﬁﬁﬁﬁ‘@ I,
SRT3002 220¢-88 2.4¢-88 Bes (Y9 JF R ). 3% DA 6 4% % b1, SRT3001.
SRT3003 240678 2.70¢-78
SRT3004 410610 450610 SRT3002 ., SRT3003, SRT3004 . SRT3005 ., SRT3006
SRT3005 1.60¢-14 1.80e-14 Fil SRT3007 HA7 {755 S e s P45 1 4 s Dl
SRT3006 330648 3.60e-48 T B o T HAR DB (* 5 TR
SRT3007 220e-30 2 40e-30 A http/amigo.geneontology .org/c gi-bin/amigo/
go.cgi B RN SIR2 HDACs i) GO 1
2.7 BERE SIR2 HDACs BB RIhEES X B3 5), 45 W] SIR2 HDACs ¥4 K T NAD*

ProtFun BJIRSELRN P SIR2 HDACs 4t i3 H I FBL Z AL TG . 5 NAD \DNA FIBE B 745
HISIRESI LK 4, T4 SIR2 HDACs HA MM AW Foifh, R aRITRE AW IN 4IRS,
T LI e | S R i Sl BB K v B d R T G BZ GRA BT UIRR BB 2 WAL 4

4 WERHE SIR2 HDACs EA RIS LEHTAULR
Table 4 Functional category of SIR2 HDACs in M. grisea

ZhBE Function SRT3001 SRT3002 SRT3003 SRT3004 SRT3005 SRT3006 SRT3007
e EHM AR Amino acid biosynthesis 0.012 0.052 0.012 0.011 0.012 0.011 0.083
Functional ~ A: 44 iIK%8 X1 Biosynthesis of cofactors 0.083° 0349  0.116"  0.033 0.031 0.185"  0241"
category  4iMifK Cell membrane 0.032 0.049 0.033 0.044 0.030 0.033 0.031
MR Cellular processes 0.027 0.031 0.042 0.027 0.027 0.098 0.062
FER B Central intermediary metabolism 0.152°  0292" 0.8  0.048" 0.067° 0.191"  0.062"
BEEACYN Energy metabolism 0.033 0352"  0.084"  0.023 0.023 0.350"  0.336"
BRI AR Fatty acid metabolism 0.020 0.040 0.020 0.016 0.016 0.066 0.048
WIS FIE I Purines and pyrimidines 0254"  0366° 028"  0216"  0203°  0459" 0507
W72k Regulatory functions 0.131"  0.023 0.018 0282° 0347  0.025 0.032
K HIFI5E % Replication and transcription 0242"  0.050 0.124" 0356  0302° 0209  0.091"
B Transktion 0.129° 0168  0.092"  0.043 0.027 0162  0217"
358 M54 Transport and binding 0.039 0.119 0.030 0.020 0.019 0.018 0.027
GO {554 Signal transducer 0.084  0.080" 0072 0076" 0.072" 0053 0072
Gene  3{k Receptor 0.005 0.008 0.006 0.004 0.032 0.009 0.006
ontology  ¥#& Hormone 0.001 0.001 0.001 0.001 0.001 0.001 0.002
category &% Structural protein 0.006 0.018 0.007 0.025 0.021 0.003 0.008
%418 Transporter 0.025 0.025 0.025 0.024 0.025 0.025 0.025
B TE1 Ion channel 0.011 0.011 0.010 0.009 0.011 0.012 0.010
B AR M B0 7 Voltage-gated fon channel  0.005 0.005 0.005 0.004 0.002 0.004 0.004
P23 7B Cation channel 0.010 0.011 0.010 0.010 0.010 0.010 0.010
%&£ Transcription 0.055°  0.048" 0047 0273" 0.124" 0.064"  0.055"
5% 5% A#s Transcription regulation 0.052°  0.021° 0042 0295° 0.170°  0.024°  0.030
JHrELIARE Stress response 0.009 0.015 0.014 0.005 0.009 0.020 0.011
SPER % Immune response 0.011 0.048"  0.012 0.011 0.011 0.016 0.022
#K T Growth factor 0.005 0.006 0.005 0.028 0.037 0.007 0.007
4R B 74458 Metal fon transport 0.009 0.009 0.009 0.009 0.009 0.009 0.009

T REM W BEM s T AL 8B, " : The probability of the function is far higher than other functions.
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%5 WEHE SIR2 HDACs EEFHM GO T8
Table 5 Gene ontology of SIR2 HDACs proteins in M. grisea.

IhAE Function

GO 11# GO annotation

ML R Cellular component
0005677)
4312 HE Mokcular function

Yot JRYL R E A % Chromatin sikencing complex (GO:

DNA 454711 DNA binding (GO: 0003677)

NAD %54 4 NAD binding (GO: 0051287)

T NAD H41 28 1 B 2 BR AL s 1

NAD-dependent histone deacetylase activity (GO: 0017136)
S4B T 45486 1 Zinc jon binding (GO: 0008270)

H: 4133 7 Biochemical process

Yufty JRYTER Chromatin silencing (GO: 0006342)

M DNA P #5543 Regulation of transcription,
DNA-dependent (GO: 0006355)

6 H 3L Z. Bt 4K Protein amino acid deacetylation

(GO: 0006476)

YR

M Protfun 1 GO H:RW 5 R & , RN A
SIR2 HDACs £ 555 56845 AU e e i Uik
30y
3 3tig

F Prosite 8 R FFIHK A SIR2 HDACs 4658
I P ¥ Motif, & BG4 87 51 P A AEAE 4 N
RBALA, TN IS C BRIRALAL N s B 1A 10
BERRALAL IS N-BHFEAL A7 XU N- S B O N, &
SEREAL R ] REAS A B KA O, TR B A
FIURSSHIME RS, g BN S b A
A, G EME S RSB TR Z MK EA
B, SEIEALR I A B R 24 1A 5 A LA
F o #EB SIR2 HDACs 4% i) 8 1 A A o i
SRS, PR W B AE S, e
BALRAE SR BN

HDAC {57454 380U 41 3 115 2 WAk il 1) TR
BERHIE , A% 3P B (9 RS B SIR2 HDAC 33
4 SIR2 HDAC <45k, HA 415 (L Z. kb
PR S R 0, PRI T Rl LA A U 2 I AL il
D RB AR S h 41 3 LT 2 A . ARG VA
SIR2 i <1 45 ¥ B H 47 48 GAG, N(I/V)D, HG FlI
CXXC FHRG IR PR 5T, T RE SIR2 f~1
LZEHIR Y GAG. NID Fll C4 445 45 H B Je Sir2
FERUUBR BT 7 P, RO B SIR2 HDACs
WA B FBEE VIR, A SIR2 fR5F 5148 H
SEHEEIBAHAB N HG BLFF 2 ADP %8547
PTG T E BT, N AR RO B SIR2 HDACs

HAG ADP Wi b BTG . S5y ife, W
IeAS SC NG5 1 #E 00 H RS % A SIR2 HDACs £
SR UER - HA KT NAD * i 418 B Z kb
FEIG R ADP AXBH SRS BRI TG . BB, A% 3
JH ProtFun M1 GO i B ¢ #fk I 7% # J% 1A SIR2
HDACs IWZsfig, e 148 H A KT NAD ™ 41
2 A Z AL BN 1 . 5 NAD .DNA RIS 7456
K5 FIIRE, & R UURE S W I 4L ) , i
S 5 (0 JRUTBR 5 1 R U B Z kb
e,

BZ, AN PG B A B, LARS IR % v
SIR2 HDACs iy /3 #7 %f 4, %} SIR2 HDACs %N ¥
MAETRIFH K I E LR 5 45 4 FR AR AT
SHT, TR, X A IR 1 S/ /K 1 W 40 i
DLRGEEIRAAT T B 434, R e — 2B S B
PR R 4 B R - SIR2 HDACs FI¥E S RERI T
fREEAN LR L R, 5 — R WS
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