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1. Cold hardiness

2. Cold - inducible genes

3. Northern blotting

4 . Low non — freezing temperatures



WA Jlo ¥ o)lod Y alo ol (65,9LiS pole alxe F2A

6 o el L2 Al & i il e Gl
gyl JUl 0pSie 3 Jsbo it G265
Sptans oo Ll 0) lulr Juguslg(OO)bocalise
cles k8, 5 bl Pol g s 4 Wiy o (NSLTPS)
Hae o Jaxs P4 g ondS e cemdygiow
sless (7)) wle SaS Loy o9 g.sl"f’“' b
‘) udwa u.?t.....vLo)..a GJU,; &S wlools UL..J [te wj.llf 9 J}'L"
Ok g Loy @ Jood 5 g (1) Wit 1) aly glad o9
chile 36 cov Wl o lopw Jlie o owigh W sl
5L chle (06 adlas opl jo (V) 0pS 00 ) )L
Hlie 5 sk Jooi Comdg p mby )l 20 boelpen
GLuiS 1 Lopr 45 Cunglio b dasi e slagys by g olaxxl

285 I gz 3)30 ok

9y 9 dlge

SRl JosS abime) g2 b slapksy I

ciS bme gy, » (Hordeum vulgare L. cv. lgri)
¥ 24D g d 2 pS ke T sl () MS
Ol 3 o 9 0dy YOIC gles ST 5 o p S A g 50
4 (BT o) mle i8S e Jols o alol> slapegll
&&Shpa)owjbw.x%o;meau
i 5 5 plowl L wop ¥ g /) lackil b 3gd
50V 90 S & (el Vol b)) 7 7CIY °C gles
Ceti 4 CaS lame aliy; s Loy WS l8
9oil 35 el ()3l eys0 Job 0 5 8Le slockle
Geb il gl Cov g wald oS ) » Slez
% «f sl o (YY) (VYYA) Wlgs S g oy %9
6ly el Jos & oS lo azys <Te 5 N0 Y A
2 g a8 ko alize Slles jlaals i olex 090!

L sl @bﬁ Ad g & (YY2Y) Ul &)l ax e

dodo

) il glosld ) baea 5yl Blpd 50 e

sy 3 peis 2l 03 (o 3 30 S LS
L olS o Sy ol cllss Gilize ol p Lo yeuii
JSie ppe b 1l e Pl AT g edged Jodmy
Joies 3blie alinse) ol 51 5 ke o (V) 3jluie
alais 5V (Jy omly Sy 4z 0 £oT 0590 Sy S
oy slales Jlis ;0 ol Jooo jialiil a4 e olexd
S o 4 g5l & sld ol 005 e (o s
Jobo 3 Basd glime Gialidl dlex 5l et o1 (b g 002
g obml o Gl jge S (YF 5 V) bl 3l
Ko a4 wilg o 35 (FY 5 VD) ol jo ol pu il
plwl Gk 5l (S i) 5l are So el
Wl gepd lp el bl G3gei palp g Flugd
SIS sy slp o5 @il ol adl g Loy & )5
smsiis B3 OFA) sl o5y ool Cuanl 3l LS
2% S ey g Sad g Lojw & )5 Ol o
b g g () cul oad 5l alias) O
oolizeal Juds 41 &l g0 o S5 > F> gz slaezelS
o b)) ol Slallan (1) a8l p gl (5550 153 )
oblS o 1) by & Jood g Jﬂl"" o8 Wil gexs
5 (A SFY Fe FA YO XF XF YY) ool olas
I Jol olge b LS a4k Gk 5l shleps slnl
)9 ok g omlb slales 53 (L plu g 5)BLe) Fiwgd
o Slad Cundg o s (FF) adlige pdglel
g OF e 09) 38 b 5 0f ol » Wlgiee oS 50
(nSLTPs) 095 slagy; MRNA (5 0 pois OV
51y o lipid transfer proteins— specific ~Non
P A B A A D JOW PRS- JUL I UL e sl @
betis s Loy 0 olalS 685 b bLS ) o rizean (FF
Dehydrins j 0,5 4 byiye (¥5) sls mRNA 5 8+)

1 . Cold (frost) acclimation
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8 . Autoradiography
9. Constitutively regulated gene
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1. Conductance meter
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2 . Phase transition
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SUMMARY

The purpose of this work was to examine changes in expression of cold —
inducible genes and frost hardiness as cell responses to combinations of sucrose and
low positive temperatures. Barley calli induced from immature embryos were grown
in an MS based medium without agar at 25°C. The cultures were then subcultured into
the same medium but containing. 0.1 or 3% sucrose, and exposed to 6°/2°C (10/14h)
for either 5 or 10 days. Following frost test, Cold hardiness was determined either by
assessment of survival or estimated by electrolyte leakage test (cell damage). Total
RNA was extracted from control as well as treated calli and Northern blotting was
performeu to examine the mRNA levelsof HmGIt4, HmAPIt2.2 and dhnl. The results
showed the effect of low temperature (6°/2°C) in increasing cold hardening. Also, 3%
sucrose improved the freezing tolerance in both control and cold treated cultures as
compared to 0.1%. This was accompanied by accumulation of transcripts from the
tested cold-inducible genes. Also, The enhancement of freezing tolerance and gene
expression, as a result of increase in sucrose concentration (from 0.1 to 3%) even at
non—inductive temperature (25°C) was much higher than that resulted from changing
growth temperature from 25°C to 6°/2°C. Thus, sugar concentration could be the
critical factor during cold acclimation rather than temperature.

Key words: Cold hardiness, Gene exprssion, Sucrose concentration, Cold-inducible
genes, nRNA accumulation, Northern blotting, Callus. ’
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