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Abstract

Fusarium Head Blight (FHB), which is caused commonly
by Fusarium graminearum, has ability to result significant
reduce in yield and also cause indirect losses due to the
accumulation of potent mycotoxins (trichothecenes) in
harvested grain as secondary metabolites; which are hazardous
for human and animal health. Trichothecene mycotoxins (such
as deoxynivalenol, DON) are potent protein synthesis
inhibitors for eukaryotic organisms. Trans expression of 4YT/
gene from S. cerevisiae is capable of trichothecene 3-O-
acetylation and converts DON to a less toxic acetylated form.
One of the detoxification and resistance to mycotoxins is
acetylation. The main goal of this study is to evaluate tolerant
of tobacoo, transgenic tobacco model plants to DON. In order
to detect expression of the AYT transgene, we added cMyc tag
via PCR-Tagging method and introduced it into tobacco plants
through Agrobacterium-mediated transformation in an attempt
to detoxify DON. Then integration of AYTI-cMyc gene into
the tobacco genome confirmed by molecular analyses,
Immuno-blotting and serological protein studies and
trichothecene acetyl transferase activity analysis confirmed the
expression of AYT/ and tolerance to 10 ppm concentration of

DON in transgenic lines was observed.
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AYT1 :MFRVKIISQKRTKSVQMLENDQLDILGQQPSLYKLYTQICSIYRVPDPSAHDHIVNTLTRGLETIAKNFQ :84
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I )3 peiipde odimd ot 4 530S0l 5 39350 i L AYTICMYC (g s aival slotuas] s yom —¥ IS
Bl oo HaId 90 (19 A Ol (Mbedg 38l g

Lo 33 30,3 5 paySlig,ST b baigeisy, gl (A): AYTI-cMyc Sjojls b oy5is oyl Jolye —F JS5
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stio JyiS A (vl g olS) e S ¥ AYTI-cMyc b cou)ly lsS &Y pBI121 > AYTI-cMyc)

.) Kb Ladder (Fermentas) ,SiLis M 4 (Reverse transcriptase 94 RT-PCR)

S 9 Sy p ol gl I il el
o3> L 5 5l g3yl il cullkd DON
oseil 3ADON jois 4y by slaas)
(A JSK5) 15 )5 eamlie TLC
oS bCww,dl  Cwglio owyp
DON puSs & Sl 3
9 POl 9 My g walS b sl
3 ol 5ok 5l edel Camdds Canyaily o SiiS
sl MS o > cou)ly glapY  ouali o
3A-DON | 4 DON yS¢ Ve ppm (gol>
bl s b poaibol ama aw e
oS lase )3 S 93 D93 il a5l Lis gl
OEen 9 (Sl ips 9 cou)lp) olS sl g
o yesls ples sly 7Y o o gyl blite S
e Aby edad Ll &S Cwl edg I e
b duglie 13 eSSy jeia > cou)ly glals

oLl > il ol Seidees] (ow)
1590 9051

o953l 9> e b AYTIcMye fly ol
Sl & 1l (aSen e Sojglsiel
b odmlie Ui 59y p HlI39e B3l ol
09231 2 031y ol J) 38 el s (VS USS)
> Culy oY gy ol slacsals
Sypody gl (obml WYeer cdy
(A JS5) 590 S slacSaly 5l 5V (gl ixe
O35 3hanil S Jiaw! oy 31 Cdlad o 5
AYTI-cMyc

D9y )0 de390 AYTI-cMyc iy Jgao



AN e S yo3en Ll el 3)Slos g cond gionl (y i 5 il

U S by canl 0yl Josds Casilon sl g cyiomed b e (Wal3) cou,lppd LS
(Vr JS8) casl 0392 3268 o 51 3A-DON oblS sy 5l s e ybas DON Sy

T8 T6 T4 T2 cou )y slb oY - s, 84S fyg0j] §1 oolitl LAYTI-cMye ol ol by =5 JSis
Cate JyS Ve ot Of A (ool 5 A (aald) cou g olS ¥ T14 4 T11

BE fiie J55) ol oS A 3l gail 31 oslizad LAYTI-cMye 5315 ol oo s -V S5
ey & (11 1/500, 2: 1/1000, 3: 1/2000) 4356 (ool 5 ¢y aw b T8 5 T6 T4 T2 conyly clacyy

(Cute Jyu8) gl ©hb

oA DON & AYTI-cMyc | ey ool 5 AYTI-CMYC (i5ay (65l ytus] 5 Juienl called A IS5
(,5)b) LAl 3A-DON W (e JyS)



WA Ll g 5le epgd o)losd pgd Jlo (o5 GlolS (oyglidtunsj (pimg}y - (oo alxe AY

(AYTI-cMyc) couyly blS A (s & (AYTI-cMyc) couyly cacuw)dl Jod oo wyp —1 S5

DS $ BB MS Lo

Lenght(cm)

WT+MS T+MS WT+DON

T+DON  WT+3ADON T+3ADON

DOplantlenght @ root lenght

‘D Total biomass @ Dry weight ‘

b ol GblS )5 oad gySojlul 43 b asls 5 3A-DON 3 DON (ys'si 1l saisog,s —V o IS5
Sid g 0rje dmglie B fady) o Job 05y duglie A (WT) 1ali ol o (T) AYTI-cMyc

Ceaglio (slagys JWI polatods (S5 (65902
e olS & (5l alex ) (55LsS lie Sl
lp oo (o dea 59y 00 ledias (6low
Gkl cwglie wuis (glp o FHB L allis

—x
Copde slaly) slacudgine 4wy L
gaw & (Bl (Bymepis s FHB (g)lon JyuS
A3l L 1y golen (ol 4 cuglie j Jod LB
s Suss 5l eslawwl (Bai and Shaner. 2004)



AY e e il el 3 8oe g (o gioal (g 2 30 9 (silcd

Sy j) oozl b uiSgp s adlae ¢ o3l 5]

P OSen e 9 )l 3 piipis 5 05
Sly Qliie x5 3590 090l i 2l (3953 S
] 0L

PCR ;| odlisl b oiplon] JoSlgo cla Ul
oY Y0 olass 5l as” woly lis RT-PCR ¢ (0955
oilF eaSlaST b (Buly Jl om edialiil
9 o ooy Jlawl Cuddge b cpY Ve
S Sygo JolS jobas 55 ol 5l o)l s
SiiMigias! 5 puitons et g3l slogygel o
b ool olls s o315 ple & Kages <ol 55
e el Sbsy BB eMye (ool 5l 5 eslazul
AYTL- 56590 s5lasly Jsiwl colld (o)
gy 3l ealail b couyly ol gy 5l il el
S b dslie 3 5 S &Y (B lessS
5 Sa5 SuSi 3A-DON 5 DON )Lk
sy 05 ol o] den ;3 3A-DON jpin
a4 baye coaS) join b olyen oadalaul ol
o2 g o couly sbpY 4es ;> DON
coul g olS 5l eadizl il ojlas ) LiSly
el cldld g2y Gl lply AdS e
ole b b)) o 1) csuly pals gl il
derg pie pemed Cuwdld AYTI-cMyc )
ol 5l ondzl el piigyn iiSly ;3 DON «SJ
o9l » 3A-DON (g5, » cou)line
S o YD ol o asalawly STy

Sla ol > 4oz 5 1316 j| cuiles |, DON
Slegison ol oBLEE 4 Ly Ga)l
plo oper a4 dagl o cwglie L ke
Foo ool @8 Gl 0 bapuisSh
(Eudes sl id 595 \bsae o graminearum
Jobro L a8 (cloaliw sl .ef al. 2000)
) 358kee i8lS 35 (8 b cwili 9) DON
Ol Cal Sy opl (29SS §igid does oS

ol 48,5 )13 oolaiwl 3y50 DON zesw ials
Fusarium o6 1 Trilol o5
(Kimura et al. 1998) cwl sporotrichioides
S Wl Siadly Jitl o9 ol Jpae oS
s oS Caew b GLS S A ) eSS
=0 plo o Tril01 5 o o Jly bld 5l 08
Sy (Shiz Caled (oog)lios (slajlydudl s el
slcisige | (S g ojlul LI I 05 ol 9 9l
ool dnd S slajlidly il & dizee
(Kimura et al. 1998)
o5 Saccharomyces cerevisiae yoswo )
(Alexander ef al. cul ons  slwls AYTI
3Sles 9 Jg bld 5l o] Joaxe o5 2002)
2y oo iy 9 0yl TRITOT & oYL cals
2 lappdsSey plp d jede cblis
o sbalis > (Alexander et al. 2002)
o\l pdr5 5 & Saccharomyces cerevisiae
oy S 0f o) dgead Jlbe Jbgie L
4 Sy geieer b &5 Gl e Mbgiw
l meS'§ 9> )3 et Canglie (Joluo o (L
Camwlues Canl diwslyy AYTT by (15 o i3]

(Abolmaali et al. lei oSy |y DON o
b Jomo Ll 5l Sy wesdea; 2008)
e olS 0 Tril01 5 lo Bl 50 b pwi eSS 5
ol (Muhitch et al. 2000) >)l> 3439 o555
o3lil b 535 o olS 0 AYTI 15 ol aslllas
PCR- (a5, b ol Jlg & cMyc ool 3l
3)90 g 038 03938 1f cl sl 4 Tagging
Goglop » dS E Sidsial sla)y
GDNA g, 5l odlizl b gyl oo, 4l
@ e wsn cbosal Sy
ol 0329 @il lawgs g LSl saste (sl oyBisn
@ g b oS 65 e )3 adlas 3)50 g5l
P ey ppdipe dor | o sae Ll
atd Jsere slaby) b awlie ) loj 5 aije



WA Ll g 5le epgd o)losd pgd Jlo (o5 GlolS (oyglidtunsj (pimg}y - (oo alxe AY

b i b 8 ol BN gyl ixe igles
oUW g WS e e |y mle lae  cuiS
2 o3l ol )l (6 sels g ool Glals o

S 3wl
YOU b o el elle sbi jl eascdlys
Gooldlun) 9 SuB) wiipe o oKiagh
553 Slia 6yKan jl piomen Cal odd el
sl GBS 5 g e LS
23,5 (o0 (1035 9 Suts SIL 4 (Sl Sgileg S

1. International Fundation of Science (IFS)

REFERENCES

Bai GH, Desjardins AE and Plattner RD
(2002) Deoxynivalenol-nonproducing
Fusarium graminearum causes initial
infection but does not cause disease
spread in wheat spikes.
Mycopathologia. 153: 91-98.

Chen L, McCormick SP, Hohn TM
(2000) Altered Regulation of 15-
Acetyldeoxynivalenol Production in
Fusarium graminearum. Appl Environ
Microbiol. 66(5): 2062-2065.

Eudes F, Comeau A, Rioux S, Collin J
(2000)  Phytotoxicit¢ =~ de  huit
mycotoxines associées a la fusariose
de I’épi chez le blé. Can. J. Plant
Pathol. 22: 286-292.

Kimura M, Kaneko I, Komiyama M,
Takatsuki A, Koshino H, Yoneyama
K, Yamaguchi I (1998) Trichothecene
3-O-acetyltransferase protects both the
producing organism and transformed
yeast from related mycotoxins. J Biol
Chem 273: 1654-1661.

Manoharan M, Dahleen LS, Hohn TM,

Oyl ple (Ittu ef al. 1995) cul ool
Dl A5 GRS Jelb ledsSeyi Sauist

B Sy g olS Pljy el wdy AU
(Bottalico et al. 1989) cuwl als sla sy

u")“"l" 3 ladudigg ol poren
4> L (Snijder. 2004) ool ouds sdalive ady

9 ol Jsb by wile olapadls o)jlge cpl &
5,90 AYTI-cMyc by cou )l LS <l DON
ool ps (lS  DON (o550 5> (538)5)1,8
My sl asls vy B el cuw (1als)

2 4y sopadls gl oM i (S

Neate SM, Yu X, Alexander NJ,
McCormick SP, Bregitzer P, Schwarz
PB, Horsley RD (2006) Expression of
3-OH trichothecene acetyltransferase
in barley (Hordeum vulgare L.) and
effects on deoxynivalenol. Plant
Science. 171: 699-706.

Muhitch MJ, McCormick SP, Alexander
NJ, Hohn TM (2000) Transgenic
expression of the TRII0I or PDR)5
gene increases resistance of tobacco to
the phytotoxic effects of the
trichothecene 4,15-
diacetoxyscirpenol. Plant Sci. 157:
201 —207.

Ohsato Sh , Ochiai-Fukuda T,- Nishiuchi
T, Takahashi-Ando N,- Koizumi Sh,
Hamamoto H, Kudo T, Yamaguchi I,
Kimura M (2007) Transgenic rice
plants expressing trichothecene3-O-
acetyltransferase show resistance to
the Fusarium phytotoxin
deoxynivalenol. Plant Cell Rep. 26:
531-538.



AD e e il el 3 8oe g (o gioal (g 2 30 9 (silcd

Kimura M, Takahashi-Ando N, Nishiuchi
T, Ohsato S, Tokai T, Ochiai N,
Fujimura M, Kudo T, Hamamoto H,
Yamaguchi I (2006) Molecular
biology and biotechnology for
reduction of Fusarium mycotoxin
contamination. Pesticide Biochemistry
and Physiology. 86: 117-123.

Alexander NJ, McCormick SP, Hohn TM
(2002) The identification of the
Saccharomyces cerevisiae gene
AYTI(ORF-YLL063c) encoding an
acetyltransferase. Yeast (19): 1425-
1430.

Hoffman CS, Winston FA (1987) Ten-
minute DNA preparation from yeast
efficiently  releases autonomous
plasmid  for  transformation  of
Escherichia coli. Gene. 57(2-3): 267-
72.

Doyle 1J, Doyle JL (1987) A rapid DNA
isolation  procedure  for  small
quantities of fresh leaf tissue.
Phytochem. Bulletin. 19: 11 — 15.

Bai GH, Shaner G (2004) Management

and Resistance in Whaet and Barely to
Fusarium Head Blight. Annul. Rev.
Phytopathol. 42: 135 — 161.

Abolmaali SH, Mitterbauer R, Adam G
(2008) Engineered bakers yeast as a
sensitive bioassay indicator organism
for the trichothecene toxin
deoxynivalenol. J Microbiol Methods.
72(3): 306 — 12.

Ittu M, Hagima I, Moraru I, Raducanu F
(1995) Reaction of some wheat and
triticale genotypes to toxins, culture
filtrates and cultures of Fusarium. In
vivo screening and the relation
between results obtained in vivo and
in vitro. Theor. Appl. Genetics. 27: 1-
13.

Bottalico A, Logrieco A, Visconti A
(1989) Fusarium species and their
mycotoxins in infected corn in Italy.
Mycopathologia. 107: 85 — 92.

Snijder CHA (2004) Resistance in wheat
to Fusarium infection and
trichothecene formation. Toxicology
Letters. 153: 37 — 46.



