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1- Differential Display PCR

2- Serial Analysis of Gene Expression

3- In situ hybridization

4- Quantitative reverse transcriptase PCR
5 -Real time PCR
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1- Reverse transcriptase enzymes

2-Avian myeloblastosis virus- reverse transcriptase

3- Moloney murine leukaemia virus - reverse transcriptase
4- Full-length cDNA

Yy



h Slests (nl B og ples 0B (oa8ly Loy 50 (wgSae ()lop aded b (05 Sliaich slo ey 25Ty

(Biosystems P., 2005) xuS™ obj)l (o5 ©yg0 1y 5lae L (slo ey iiSTy Y gams g S

babs, b by (2l S Glie Sy oy STy adsl J>lhe jo SGalSss slavenl (55501l

7255 Sl e plwitinl slahy,y 5o oS 1wl (55 Caje lilo ey Sloseasy STy yo o il
@Yl 285 5l g el noley (bsy cnl 955 s plasl GRSy aloge oy g 5 5, 5 5l eslenl L B0
-l anseds 4,0 iSTae g el ard e 55T 5 pansiis 508 500 (g bl el 10595
3 S (0w b (005 ey loyas STy by 0 &S Shge o wdlios Rlp Al i la
e b3l Ghgy 0o Sz )0 0,5 bl Sl g anl jlade j0 gl eS lgi o0 (Hly o
il B 5L s Sl ot sy s 5,08 105 b ol S5 S3Se 35T 5

3,18 3929 Wlegp peasl b (650l 5, 05 (oS pae (338 Gygo w4 mls &l pas daails ojlu!

(Caldana et al.,2007)

> 2Ll sy, -F-2-Y

iloo MRNA CooS' (i 5 (2b3) lp 698 lRl sk lopiy STy 5 (gSae (5l pasens

oolaial gl 4y (oa8ly loj yo (woSs (lap ad b (oS Slieih sloeay STy Gba, 5l !
solie sl ohugar by, ol ilios ndy SIS 5 el 055 VL Cosles Sl g, cnl s 0l oo
sy Sl oeizen o (Pfaffl et al, 2004 Bustine, 2000) cwl cwslin g (wlus [l o5 GMRNA
ol el (Pfaffl et al, 2004 ¢ Bustine., 2000) il o del,l5 MRNA jallss mhv o S8 &l i

DS o0 )18 Slpess ple g oo Layl s (50 G ol 4y 15 o )lo 5ls goly cds 4 b,

Y'Y



Ge8o Oliae (@B Dbyl o o)l sgzg B slaSalS s apwl S5l ln BB g N cnd by, 90
Pfaffl et ) 09i o cpns o Jilin] gl cizmin b aunlie 35,k 5l (cdale b g (oS sl & jga)) o DNA

ggb ‘SLQ‘;;.%;.O -0-4-Y

2 oosSae g0y aSai b (o8 ey glojemiy (2STy by, o b Sl (og olaisl a5 Gl |

Slp 2gd Glagoie ) b 25Ty po (Lh 5o jshiie Gres 4 el Hlo 95 (VL Cueal Sl Al ol
bl & Ol azm s wogd (omie Sy oy sl b Grebae L] oy olaiS Sl e 5T 0
a5 55 alee Gl (7C Ye) YU e 4 (ST Jlasl sles a4 sy i) w5 ol S
@ o5 mle ) g wis il 93 D90 el Slopy STy DY same (eled b slasl >
Vgamme Yo glo,)l > a0 10 a5 I 0 il oo Vb Coygld lie amil 10 5 ol Jaie o]
Ol 5o boe (RalS Dad 4 S ygld Glie A (0 g g 0 waleS (land, Sl el sl ey 2STs
90 S S Do d g S ojll Ol az e IBIL Glojes g dwgn O jgod Sl Gliee s,
2 e Rl 0dd ey (o ;0 Wl (nl 501035 o0 )y X jeme j0 Ol polie Lol jen o
7 9 golaisl D¥gaxs 0gd Ol 4z bl L‘-’)-"-’ S YL Glo,lm ax s 0 g Cineld ol

4> )0 ogiome H0 Sy S Byo cvaline b 00,5 o cdwliv il oo e s (slo oy (uSly  colaiS

1- Relative quantification
2- Absolute quantification
3- Reference molecule
4- Housekeeping gene
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Abstract

Fenugreek is a medicinal and winter herbal that contains a large amount of the active ingredient
diosgenin. Diosgenin is one of the most important quality factors in fenugreek, which is widely
used in the pharmaceutical industry as a raw material for the production of steroid drugs. The aim
of this study was to investigate the effect of epi-brasinosteroid on expression of Diosgenin-
related genes and some of the physiological properties of Fenugreek under high temperature
stress. The treatments of this study consisted of epi-ebrosinosteroid (0, 2, 5 and 10 ppm) as well
as Different harvest times (6 and 24 h) and High temperature stress (42° C) in two populations of
Boshroyeh and Hamadan. The results showed that the pattern of CAS gene expression was
similar in both populations. Gene expression of SEP was similar to CAS in both populations,
although the expression of SEP gene in Hamadan was much higher compared to Boshroyeh. The
expression of SMT gene was also similar in both populations, except that the expression of this
gene in Boshroyeh increased almost 17-fold when applied to high temperature stress and 2 ppm
level of brassinosteroid. The expression pattern of SSR in high temperature treatment and
application of different levels of brassinosteroid was different between the studied populations,
so that the expression of this gene in Hamadan at 2 ppm level was increased 3-fold compared to
normal temperature. SQS gene expression was decreased in both populations after using high
temperature treatment and different levels of brassinosteroid compared to normal conditions.
Prolonged heat treatment (24 hours) increased the expression of the genes studied in this research
more effectively than short-term heat treatment (6 hours). In the other part of the study, high
temperature stress reduced the content of chlorophyll a, chlorophyll b, total chlorophyill,
carotenoid and increased malondialdehyde. Application of epi-ebrosinosteroid during stress not
only prevented the reduction of the above-mentioned traits but also increased them. Applying
different levels of epi-ebrosinosteroid (2 and 5 ppm) at high temperatures resulted in decreased
malondialdehyde and increased resistance to fenugreek, possibly due to the reduced free radical
production and non-fatty acid peroxidation. The activity of Catalase, Guaiacol peroxidase and
Ascorbate peroxidase enzymes increased in stress condition and application of 2 and 5 ppm epi-
ebrosinosteroid, resulted in further increase of these enzymes activity under stress conditions.
Overall, the results of this study showed that epi-ebrosinosteroid (2 and 5 ppm) might be used as
a suitable stimulus to increase the resistance of fenugreek to heat stress. High temperature
treatments, especially for 24 hours, and different levels of epi-ebrosinosteroid (2 and 5 ppm) can
also be applied to increase the expression of some genes involved in the biosynthesis pathway
and subsequently to increase the content of the biosynthesis.

Keywords: Epi-ebrosinosteroid, High Temperature, Fenugreek, Malondialdehyde, Diosgenin and
Chlorophyll Content
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