[ Downloaded from gebs.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.5.0 ]

Xanthomonas Citri 31 & 48 ouws cdadlone Sl g 3 o g
d gl 3T 0L 38 (il wd ¢ I y20 Cadlad b (subsp. citri

Characterization of Conserved Hypothetical Proteins from
Proteome of Xanthomonas citri subsp. citri, with Ethylene
Induction Activity on Arabidopsisthaliana

U.:LEM a)b'CBU Ju:?j
Vahid Fallahzadeh-Mamaghani

‘-"j‘i‘ gJ.iJJ cdbq.L)JT LS’J"'A .)L:@.w aKm.)\b gLQJJJLLS LM E u.i..ﬂﬂ.ﬁkcf a); )Lﬂ:l.:aﬂl

Assistant Prof. of Plant Protection Dept. Agriculture Fac.
Azarbaijan Shahid Madani University, Tabriz, Iran

fallahzadeh@azaruniv.edu : o5 xS Cgy (DL J s o 55 3

O/ 25y 3l = AO/O/Y il 5o 5 )0)

o) (gl § ST guigo
1720 Ol 9 slas ( Jof oslad (ooxy 059
™ -r axio

W

Xanthomonas campestris pv. (§5b pelgyp oud - (Jou jl i SO SgH 8
Foo 0905 (il 1) Cyuanwd 9wl5T oLE 53 il Wdgi &5 ro il 45 campestris (Xcc)
Cdblre 228 w99 Olgie 4 g9 Cudd (@T o 3 AT Wl leld Ll (piigy
ko ygiilgw (Sl trwgi Bryuigp cpl Cinog B9 cpl plul 3 Bud .Widgs oud
95, NSy rwgie Jege pr SIS (qusy Sg0 STy dod MLboe Ao
(Pl) < Mg 31 Al 399 JgTg0 £y s S1218 910gLs” FY/AF b NP_640497.1
S p0d 9 N9y S0l £o5 .09 wkio 1D B O/TF oo B9 (Sl 0l duwlo
omx Interpro g CDD-Blast oul cdddlone Sy ped (SeMbl oSl 1yl tawgd By Sy g
31 «(Helix-turn-Helix) HTH p08 NP_640912.1 o395 38 (qwi g 3390 d)lg0 com 3 .
98 NP_641576.1  y&59y 3! Enoyl_reductase :sod (NP_640497.1 S99 (S5 yo
w59y 38 9 (EF-hand, calcium binding motif) wads™ (g3 4 oigd fato adgo
tbd Hot_dog odlgils-¥b 31 4-hydroxybenzoyl-CoA thioesterase  wod NP_643454.1
9 S5 518 ooliil 390 B w9 g 10 WIKY Jlail ol k> S s (512 COACH ;9 g .
Wlg5 oo d9R cf il ol gobs . &3k Jow Phyre 2 35w tawgs 6T (Guw dw jlisbe
SFL o I Srgimmdl Sl b 2B piig ) (Wl (yidzen 9 XCC S 3T s Ul 50

Nigh dd 57 4

S slasly

oligagsil;

Sile ) gilgw
Ol o )G
S yxo


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.5.0
https://gebsj.ir/article-1-130-en.html

[ Downloaded from gebs.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.5.0 ]

slos 03157348

2@ P 0l ClRdle S T 9 Loy

SN L3 oS n (pl 3 Shes o s Ll s
o gt fly ay p CHLS @ ol SeS L5 e Xee

A e Solen ol S 5SSk
3ol Jshe oslas a5 ud pakie Gl glatass o
Elicitor ) S e Clad olge sl o il gladi
Sl ey 5 d003 BLG e skl olS (555 2 s (activity
~5SL ok oslas pal sl pslis L olS oS sl
Jehle) Wb o aalssl a4 olS sl Wl s wlise sl sla
Jls o las 5le L2l L (et al., 2013; Fallahzadeh 2012
S5l ol S 5l S Sl el oty Il oy e
R T [ I IS XU JUURE

Coia odd glubd o8, Fr oy 5l (Fallahzadeh, 2016)
Ld jasis odd St 55 s Olge 4 b e
slolpl b bl pl s o Jlagh 51 Gua

Al e bz Sle sl 5o

L gy 9 dlge

S5 S sl eslial 5,0 SSg g s Jg
i s s s slealles ol Grags al s eslind
Ol A5 S e Sl & il e XCC (8L e g5 5
Sl BSsbsS i b bomsn ml ols 1 elS
S5 Je o e b os 5 el g5l alls
$v asp ol o> (Fallahzadeh, 2016) Ly ol L
AT e 5l oS Al ey s e obas Sl Sy

s plalid ol Clablowe 5 3 S5 5 Ol 4 s

s w byl pbed S Ol sas vy
s 3 on e SbiEsn et S s
(http://us.expasy.org/tools/protparam) ¢ ;LS| (:\ BI%EYe
b (IS5 055 s Gl SE eliadl Lboad el
Js slaxs ((theoretical isoelectric point) (¢ ki G I 5

Guruprasad et ) S o Lasls (i 5 Cute dual gladenl

dodfo

Solew Jole &5 Xanthomonas citri subsp. citri (Xce) (s SL
"0 A Sl Sk e e Sl Sl LS e Sl
SV 5 das e 3l o 1 e LS ol S 3L
o 515 s 5 SUS e OBS Wy 4 S ol
Solass ol eLize (Montakhabi et al. 1389) &S s 5,05 ol
2ol oles 4 bl 5l e 4 s ol Ll (3,5 Cpr 5 nl3
Agrios, ) col 4l Lisl K e Wy ol e gl s oS
.(2005

035 G L ol (K il d o ol &S bl o
madus 1 Solew Olsm 030 0Lt 53 035 3500 G b 51 S 54!
o oo  Solen S Sy 53 (Agrios, 2005) 5 S oS
Ol s S o alatas b LS Olse b olen T
S U e £ 3o Sheslal 5 as, 5 Clilig ‘Vﬂ”’ B r,Lﬁu
oo IS a4 i SLIBI ol 51 (S i a5 8 S
Agrios, 2005; Moreira et al., ) ssé o5 Sobow ol Jse
it ol oo 3 oy sl Ll sladle s (2010
SN 5 Jhe s s S sk w5 JsSTe AL
Ll el 058 O s 4 L e gl
Coslie boglasg sl QLS s G Sl el ) 6,508
S 3 5 Sl 0dd e LS Glgslen 4 s i
Sl Jolse alpslen AT Il (sl ala bs, S0
Collinge et al., 2010; Chen et al., ) ol ol b 2s alS
A Sleslen IS 50 s Gleesed 5l eslinal (2013
S A daa g S0 Gl Sl el gl s S e
05500 3 P55 pPsaF 53 s SOl 4 5L psle
il AL Gl el e 5 OLLS

S s YooY dle s oL sl sl Xee 8L S e s
ol artlid OF 3 Loty oiS IS glgs O 5l a5 A5 S
Kol 55 L (daSilvaet al., 2002) Kui <oi NCBI 5 4
FE osb by Slals s LOS ol Sl ol s
St 5 W5 3l @l e e Ll Wil ao
Lons opl Llodkle BL atlidl &y 4 bOT & by s

sl (Hypothetical proteins) 5,5 slac s 5 CM\ 4



https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.5.0
https://gebsj.ir/article-1-130-en.html

[ Downloaded from gebs.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.5.0 ]

@ P ol ClRdle (S T 9 Loy

(sloe 0315348

Sl e 3l d ol bl e b ool sl
el S5m0

B OMY 51 bt sl p o armalome (PI) K S0l 501 alaii
S Ol 5 &Sl gpH S Sl ahais g kie 4/0
53 by 5 e e s I 55 b S b s el sl
POl AEb b oS > w3 s 0L > L S D) Ol
Cop 5 Bl Glp LIS e s S S S dat
3 V"p‘ oS, ol Al (gl eslanal 5,50 sla S, (55l
S8 3 S Sl 5558550 5 G dols 31 S pley S
Al Age Sl

O o o5 SLS s Gl el ale JLS s e ld
S ey aS das o OLES b s r 3 FE/FY 1 YY/0R
R sl Yol SSe s Wl Sl et
o oS Gl el Rl s sl DU ) s
Sl g mop 3 SLOSsn om Sl S S Ol
L o gee U3 o NP_641190.1 5 NP_643454.1
58 L bl s en il 2 S 6 R el
ol (0 Jsa) sy (Aliphatic Index-Al) ST Lasla
Q‘j& “ o9 (L 9 d VvV LA) Lol JL&J:\ u<.§l.ﬂ.~:.ﬂ 6[.&0}:;;:)
58 Gty ol ol Rl s cute 80 S
o pslie Slag SL s s ees 4 5 3550 s ils
Akai, ) asb e VU SSWT el lls oy, b S
5D VL Sl ST als L e, (1998
QL\;J CJLJ J)}L )\ u_lYL JL:.,.M;. &LA) Lol B Sl u_«<q~4 (\ A
Sy 6@&_};{ J'JS\ ;gz.?\.d,:ﬂ u.a;-L.Z f.pl?- P BE IS LLas
Y/\/Y’f NP_6415761 J)}A L L@,J 9 J}:’ /\'—\" U'3" BB,
A L;ﬁfaj.b‘

lacris p §lp o drle (GRAVY) IS Sls,da Lo g
)\ GRAVY su¢ S —'/°k/\\/ G _'/\/\\ e R u;”‘ BL)
wal slad! (’L‘*J Sy edd ale Sl Caaaliea]

Sbssda g 5 (Ikai, 1980) Sl L2=Ls (al., 1990
Kyte and ) (grand average hydropathy-GRAVY) |

A3 S als Wy 0 (Doolittle, 1982

Slagmes f5 ks chaslee (DOmains) (gla ymes ¢F et
Sl mes Sledbl oKL il eslinad b s s 0 ol Claslons
il

Interpro B CDD-Blast o

AL S (http://www.ebi.ac.uk/interpro)
9 2 5l el CLJ [(http://www.ncbi.nlm.nih.gov/cdd)

A 1S A el 5 A anslie Sdea b3

Slr oSy n hdlgmss sk 5 S Kl pass
sslizal CEll-PLOC 2.0 5 e 31 b s 5 ko ol e
S sl e sl ilise slajlnl Sl s opl A
el w51 8 ol s LSCis Cilises ils g g 55 Laops
http://www.csbio.gtu.edu.cn/bioinf/Gneg-) Gneg-mPLoc
sd b e o 5 slas Sl e 5o« (MUt
sare s LSy, ghdses sl e o

&b S & 5o (hitp://disulfind.dsi.unifi.it) DISULFIND
23 S Il oKl 5 s g 40 Jbsle s
sxlizl Phyre 2 51 ba s p w8l bl s ol gl
http://www.sbg.bio.ic.ac.uk/phyre2/html/) AL
5 S Jlasl oKl e (gl (page.cgi Zid=index
COACH S 5! W s s
oslazul (http://zhanglab.ccmb.med.umich.eduw/COACH)

A

LS n ol 555 50 Ol g o 5
Sl Blge bty oled S Sloyas o
bl e g Sl T plalis 5 bappSs e ol
50 Sipts s den &3S cdalle Ul o ) Jodr 4 ax

- 1¥aH OMUB)L@ 1Y o3l /D 0590 /w) ‘;uwlgc_i.uaj (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.1.5.0
https://gebsj.ir/article-1-130-en.html

[ Downloaded from gebs.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1395.5.1.5.0 ]

slos 03157348

@ P 0l ClRdle S T 9 Loy

LSl ol s e Sl enlinal L lapy s 5 ploand 55 58 (ol 5t (s =) Jgdr

Table 1- Determination of physicochemical properties of proteins by Expasy’s Protparam server.

W s NA MW pl PR NR  Gravy Al I
NP_640650.1 157 1785 7.82 24 23 -0.334 89.49 35.17
NP_638186.1 257 2739 791 36 35 -0450 84.94 37.21
NP_640912.1 154 171135 951 22 19 -0.39 93.44 22,59
NP_640497.1 402 43.84 534 45 55 -0.181 87.19 26.53
NP_641576.1 199 2141 915 35 32 -0.987 48.34 23.24
NP_643454.1 152 1743 544 19 22 -0.245 84.08 44.47
NP_641190.1 212 2373 7.79 20 19  -0.505 86.93 42.70
NP_644577.1 222 2406 588 24 28 -0.245 100.41 35.33
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Fig 1- Prediction of three-dimensional proteins by Phyre 2 server. A. NP_640650.1, B. NP_638186.1, C. NP_640912.1, D. NP_640497.1, E. NP_6401576.1,

F. NP_643454.1, G. NP_641190.1, H. NP_644577.1.
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ABSTRACT

n previous work we showed that a purified extract of the proteome of bacterium Xcc

that was able to induce ethylene production on Arabidopsis. Among the

approximately 60 different putative proteins in the extract, eight were identified as

conserved hypothetical proteins. The aim of this study is to use different
bioinformatics tools to characterize these proteins. All of the investigated proteins ranged
in size between 17.11 and 43.84 kilo Datons with Protein NP_640497.1 being the
largest. Calculated isoelectric points (pl) for proteins varied between 5.34 and 9.5. The
type of protein families and domains of proteins was determined by conserved domain
database (CDD-Blast) and Interpro. Among the investigated proteins, proteins
NP_640912.1 had a HTH domain (Helix-turn-Helix); the centra part of protein
NP_640497 contained an Enoyl reductase domain; protein NP_641576.1 contained two
calcium binding motifs (EF-hand, calcium binding motif); and protein NP_643454.1
contained a 4-hydroxybenzoyl-CoA thiesterase motif from the Hot dog superfamily.
COACH server was used for predication of ligand binding sites of proteins and their
three dimensiona structure was modeled by Phyre 2 server. Results from this research
can be used for better understanding of Xcc and also identification of proteins with
elicitor activity from this bacterium.
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