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Expression of Some Defensive Genes Responsible for Direct and Indirect Defense
Against Spider Mite, Tetranychus urticae Koch (Acari Tetranychidae), in Some
Common Bean cultivars
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Table 1: accession number and primer sequences of some genes that is involved in direct and/or indirect defense to
determine their expression ratio in three common bean genotypes (Naz, Akhtar and Ks41128) by QRT PCR
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Cons7 AW310136
PR-4 X57187
PR-3 M13968
LOX X63521
PAL M11939
SAMS AB062358

50 O =Yell pmd Cagby 9 YY BV Cles o 5 widg
VE ol alds o] s, 50 (Bad e 5K 5LsSil
Sy s Lii lapss g Bds bosle (JU! 51wy el
5 1 Lo ) ol @l csloosls s 5055 Sl oy it
rl ok 5o 08,5 18 eolinl 3590 (mtmsy o951 sl
oS laSlgs a5 4y 009l slug) Sy K b o ,F 50 e
W 8w e 4SS T sa G855y 2 s, 0
YYEY Coe 4 Giolesl jo plxil 51 L8 a5 cal S5 4y p3Y
(De Boer o ools S ,5 5,180 &b slaosls 4y el
et al. 2004)

&ly g olKiws 5l ( Sabcd> s cawlis iy
ool e 8 eolanl ey olBidls swlsass ol.i.i;iuﬂ 4
Sgil Jobo a5 o2 00l LS5 KLY alg) SG 5l oo

VY

as ey ond ool Wl REST Ll581 6,5 5l eools a5 (6l
S5l 5155 90 Jalis QRT-PCR jiolojl a8 sl 3

) dgad 5l (g du) (SiSS LS5 ds g (b5 90)
Sgs (@l b oo9f| | E I JY

gy 3903
a5 gy e s 50 Lugd (slacnyis cslo i o
odgll glasdgs 3 S &y 9 BQRT-PCR isles! jo
@S o Wb sloosle slaass 51 males] ol jo 0
- ot joale 4 .000,F solazwl (P. persimilis) 5,
2 50l oslul glailbos £yepss > 8L g0 3l (g5l
S8 5,6 aS @ eogdl slogd S aw j0 dw axhd G ails
ol dngs a5l as) I I Al oole aS iy g 0 oole



) lowo; /09 8y los [ o3l wdor /53,9l 35 (w3 (559

ol srles (Guigss o ool 5 wlle oLS) mws: o3k

Lol 00l

=31 5 eolaiwl by micwgr sl iolesl slaools 4y 5o
by slagialejl jo a8 ol (lis (¥ Jouz) sl (555
S5 ot (15550 ek 551 5 KSAL12B (sl &
e e 53l (G555 el 50) 218 352y (tales]
SOl sl )85 og e snas Las Gy yads
35 s A by S5 iy 0S5 (Wiloe s
(2008) Wijk et al. al iw ,oba .o c3uSS
o s 5 05,5 otalin )5 o 53 |, (S5515iS e
S e GdiBue ol 8l S8 slaglas ve>g
ly Gielosl o la )l ,S5 slaosls (pl ol .ais S S8 5 IS
ol 59 o e Dgli 925 pac b g 3529 5 gez w2 b
il 555 0903l b 1y olfiws (553l 99 (o SIS 48
20908 Gt

oyl o o abo)lnl ey 5338 oS jhailes
99 Oy o e Dglad 3g2g iyl Gp ol Gl Jee
(Vylogoi 5 ¥ Jooz) @l adlioe Gialesl O o 92 e
-aSUge S @ 009l HlalS U pglie gl yo aS ols ylis
Sl e yob 4w uilyy Wl HlalS b anslis (o (4l
by yo bl ass Cd> |y 5800 aS (6 i dlaws

g
93k 58 Om SIS A8l pliee G ) G 5l
y9bds 20 K5 saslive griwgs olws (S 5 0sgll olS)
P. )5, s aS Cd> o ogles ((2001) Krips et al. asliw
O o (1990) o ¢ Slases pB)1 0 yo 1, (persimilis
O, (2003) Boumeester et al. 3 Jo—oso syl 8}
sanlin (T. urticae) slastgs (5,5 aiS 4y 009l (5505 o3,
A3 god
Obsy o LS5l o5 e olazst oS Sl
STy Jgmamme cal 5,55 5 oYL Zoal | QRT-PCR
ma 5 5 18 il 390 5815 95 sk o
2 6l sobasl il S e ST og solaisl o

A oasd J5 g9y 0 L VTP ooguze jo

\Y

Ol kd g el VY (il slagil 5 sloasl 55 o
gl SG bawgs (Sl sk 99 51 S e e el ez
P8 eole algi a5l gladed A 4 ek >
a5 4 ol 5l e g 0oyl log) alie slacaiss o]
Ee) B A peme ol ladnd aax 4 Slde
i o w25 (Sl gly (Goditus b 5 oaiiSely 0
Sy g ol 5l Sabcdr oliee samlie sl
ol a8 eslaul ol olKidly wlisass oKiolesl 4o
b gl ey Gloplesy jeliea S5l o
a0 e ool e Sy g5k 9o e y0 (</OMIS)
JE3 e 3 ymgn Jlaiol slag b o ki
Sol> ladar (6399 5l i 9 sesb > Agd o Jlb
Wle JSA Y il dlon 3055 48 il 3,50 ol
ol ol sl 5 o Jeted 1, S5 IS 5 S5 g
S Y dlg) slagil 51 (S o a5zge alaiome ;5 aloj]
3l Glasss aS 4 eogll S miwg oS
pllo oSy g o3k 4 Jate alaize ;o 5 oo
Y dg pge 93k S35 2 o B 0313 1 gl lea
a5 ab oals o5l 1 a g eols 1,8 TG S SO IS
Slom g oS e8> Ayl Ly 5l sl 03ls 50 o (s,
[y dg) Coonw plas” a5 00 5 camlice dg) ol) 90 & o,
|, gl asls g0 51 Sy 510 aSiT 5l Ly S co ol
50 A e odld ojlxl ol a4 liebl (gl oS oo ol
ot B oS ) s 015 b | oy 5l ol g
Syse SIS aS adds 4w 5l g AT (Fige 0 g D
ol 51 O 08 e Bl oly 5o 5l plaSee alej]
2 sl GialesT (1990D oK 5 CT0) myogai o 7yl
o3e3l SIS 00 IS5 e 50 5 a0 LSS 5k o
093] s o sl SIS B0 ggame ;0 (S wad
pll of )5 sl az 30 YYE ) los jo Glinlejl gads ol
Sleoslatal b iolesT 5l oael s 4 ol cols jo 288
A% 4520 (Sokal and Rohlf, 1994) 53l 5655 (gl
075 Gln bl ysSl G5 ogal Glis p ogel
G 2998 dwlns G g0 ol iwgr Oliglejl sla ools
Syl G &5 Cenl (nl e (58 G 950 3 Gr g
oo oFen )5 g 0)la sgzy (g lo e Dsles il
95 Om SIS &S Sl inl jho (53 Gp 3j5e 50 aiil:



wglasdge s ade g S Ho ygo slay) 3l ol e Gl o

oS 5l ool i 5 SluS 5 4 (P persimilis) b oole aiS wly o)y Gialosl sl (35l (5655 yg05] G 1Y Jgo
(Ks41128 5 23 b) Lug) (clbnisss ,o cldSlgs a8 a5 039l 5 ]85 lals

Table 2: The results of Goodness-of-fit test for the olfactory choice-assays of predatory mites to emitted volatiles of
control and mite infested leaves of common bean genotypes (Naz, Akhtar, Ks41128)
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Naz Akhtar Ks4128
G, 17.417 0.53™ 0.09™
Gn 9.39"™ 17.13" 11.08"
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In G, * and ** denote a significant difference at P\0.05 and P\0.01 respectively from H, (predatory mites chose infested and
uninfested plants of a similar genotype in a ratio of 1:1) and in Gy an asterisk * and ** denote a significant difference at P\0.05 and

P\0.01 respectively between different replicates of each olfactory test
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Fig 2: Expression ratio of some genes that is involved in direct and/or indirect defense (PR-3<PR-4 <LOX« PAL «<SAMS

s0S) against spider mite in the clean and spider mite infested plants of Naz genotype (In this figure *and ** denote a
significant difference at P\0.05 and P\0.01 respectively in a Student’s t test)
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Expression of Some Defensive Genes Responsible for Direct and Indirect Defense
Against Spider Mite, Tetranychus urticae Koch (Acari: Tetranychidae), in Some
Common Bean Cultivars

Tahmasebi'*, Z., Hoseinzadeh?, A. H., Alizadeh®, H. and Soltanloo?, H.

Abstract

Herbivore feeding induces two main defensive systems in plant, direct and indirect defenses. To
know role of some genes which involve in direct and/or indirect defenses their expression pattern
were compared in clean and mite infested leaves of some common bean susceptible (Akhtar) and
resistant (Naz, Ks41128) genotypes with QRT-PCR. Then to proof the QRT PCR results,
preference of predatory mite, Phytoseiulus persimilis. were compared in all cultivars with

olfactometer. The QRT-PCR results indicated that among genes only expression of LOX gene
that is important in both direct and indirect defenses was significantly difference among
genotypes. After spider mite infestation expression of LOX gene was significantly up-regulated
only in the resistant genotype (Naz) and in the susceptible genotype (Akhtar) expression of LOX
was even significantly down-regulated. The result of olfactory tests showed that only Naz
genotype could significantly attract more predatory mites after the spider mite infestation.
Therefore significantly more attraction of predatory mite to resistance genotype (Naz) than other
genotypes and up regulation of LOX gene in this genotype upon mite infestation can demonstrate
role of this gene in direct and indirect defense of common bean against spider mite.

Keywords: Phytoseiulus persimilis, QRT-PCR, LOX gene
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