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INTRODUCTION,

For many plants tolerance to freezing conditions can e nduced Dy 2 ¢oid, but not
chithing treatment (GRAHAM ang PATTERSON, 19821 This machanism nolas irus for
rapeseed ( KACPERSKA-PALACZ et al., 1977, SIKORSKA gt ai | 1973} These 'wo aroups
have pointed to the roie of changes 1n oroteins and ohospnciINIgs during accimation
frost. We have examined the changes In protemn synthesis in voung seediings from 2

o

winter rapeseeg following 3 48 hours !reatment at 2°C
recently published elsewnere | MEZA-BASSO et al., 1986

These resuits nave Deern

MATERIALS AND METHODS.

Rapeseed (et neuf) seegs were germinated in the darx at 18°C on wet fijter
papers for 48 nrs. At that time the seed COats are removen and half of the seegs were
transferred at 0-2°C while the ~amaining 1s kept at | 8°C as control.

/n vivo labelling are car~iec gut with 20 seedlings incubated in the presence of
500 ui 355-Methionine « 1 7S gCi/mi. 1470 Ti/mmot) for the aporopriate geroc
Proteins were extracted and analvzed by two aimensional O'FARRELL gei electroonoresis
(MEZA-BASSO et al., 1986 mRNA was orepares and ourified as orevicusiy descrcec
(LARQCHE-RAYNAL et 3i., 7984) 't was transiated 7 v/¢70 'n a rapbit reticuiocvie
cell-free system and ‘ranslation oroducts wese anabvzed v ° or 2-D !
electrophoresis.

tmmungorecioitation was carried aut according o MARTIN ang NORTHCOTE.
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1982, using an ant) radish rubisce serum prapared by FOURCROY et ai., 198S.

RESULTS.

n in /vl rot

20l¢ reatment nguces 3 numper of cnanges the most striking deing a
sonsioerabie siowering of hvpocoty! giongation. During the 48 hours at 0°C the fresn
~21GNT remains stagie whtie 1t aimest doubies In the control sample. we first anaiyzec
‘me Inanges N orotern contents: 3 siignt decreese + & 2S%) 15 noted at 18°C due w0
Warciysis of S1Orage oroteins but 1N contrast the protein amount is stable at 0°C. These
~es1;i1S SUQERST that there 1S much 1ess orotein gegracation at 0°C than in the control
sempies. A Turiner stet was I stugdv the changes in protein synthesis. 3SS—metmcm."e
Jctaxe s not significanily different at O anc 18°C but final incorporation 1nto proweins
‘s 'ess effictent gt 2°C Nevertheless 1t s clear that cold treated seedlings actively
ncoroerate ragicactivity 1nis their oroteins Figure | shows the resulits of an analvsis
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Fig, 1.- 2-D oatterns of . vive 3rotein svninesis at 18°C ir J°C Sports ¢ o

14 {plack Arrows) COrrespong 10 SOIVDEDTICES the reiative svnthesis of wnicw

‘ncreases at 0°C. Soots 16 0 2C 1 apen trangies: are those wnich cecrease.

9f the orotein synthesizeg 1n CONtral ang ooic Trealsg seediings dur'ng the 1ast £ nours
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of the coid treatment. A numoper of remarkable changes are obvicus. Spots numbered |
to 14 correspond to polypeptides barely detectabie in control seealings and which
become prominent in the cold-treated sample. One can conciuge that the synthesis of
these polypepti~es is induced or stimulated relativeiy 0 the other orateins. n the other
hand, spots ....pered 15-20 correspond to protens the synthesis of wnicn 1S
represmﬁ at 0°C.

Changes in mRNA populations.

We tried to compare these /7 v/vp protein synthesis patierns w:th patierns
obtained after /7 v/iro translation of corresponaing mRNA. This is shown in Nigure 2

’ EFig. 2.- 2-D patterns of /7 witro protein synthesis at 18°C and 0°C

Polyadenylated mRNA (0.3 ug) were transisted in the presence of 10 ul of raphit
reticulocyte lysate. Black arrows denote spots with increaseg intensity at 0°0
and open triangles spots which decrease.Numbers correspona to those 1n figure ]

Again we opserved striking differences between the two sampies with some
polypeptides being relatively stimulated and others repressed. Such changes :nceec
reflects changes in the relative proportion of the various mRNA. By £O-MIgration, we
have been able 10 establish that spots numbered in the figure 2 oattern correspond G
spcts with the same number in /7 v/vo protein synthesis pattern (figure !} The other
unidentified spots 1n figure 2 mignt correspond to orimary (ransiation Drogucts which
need further /7 vivp processing They can be indentified only UsIng specific oropes or
antibodies. Alternatively thev could be uncomgplete transiation oroducts




As shown In figure 3 we attempted to identify some of the polypeptides with
vatiable antibodies. The majer Doiyo<oi:de repressed at 0°C between 22-23 kDa was
icentifieq as the precursor o7 smaii subunit of rubisco ( FOURCROY et al., 1985). It
corresponds to spets 19 ang 20 in figure 2 which are repressed /7 vive . We also
suspect that spot 2, which is increased at 0°C both /7 v/ve and /7 vitro corresponds 1o

phenyiaianin ammonigivase but tN1s ramains to be proven.

Fig. 3.- identification of the mRNA for the small subunit of rubisco as a mRNA
repressec by cold treatment. Polypeptides synthesized /7 vitro were separated
by SDS-PAGE and the gel was flucrographed. Lanes | and 9: molecular weign
markers, lane 3 standard TMY RNA, lanes 3 and 6: no mRNA, lanes 4 and 7
mRNA from 0°C seediings, lanes S and 8: mRNA from 18°C control seedlincs.
lanes 6, 7 and 8 products immunoprecipitated with rubisco small suburi:
antiserum from samples identical to these in lanes 3,4 and 5.

RISCUSSION.

These results clearly establish that during cold acclimation remarkable changes




occur in gene expression. The reiative intensity of the synthesis of some proteins is
increased at 0°C whereas that of others is decreased. Simiiar increases ang 0ecresses
are observed at the level of the amount of MRNA The mechamisms reguiating these
changes are not clear at that time. They cculd reflect a reguiation at the transcrigtion
lavel with specific genes being turned on or off. Alternatively some mANA can oe simoiv
preferentially stabilized while others are selectiveiy cegradec. Ziucicating these
mechanisms will require the isciation of specific cloned probes for each group of mRNA.

independantly of elucidating these mechanisms one can propadly use ‘hese
patterns to predict the ability of a line {¢ resist to coid congitions because we stzervec
some interesting differences in analyzing the response of a sprina rapesesd Cuitival
which is less tolerant to cold conditions
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