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Previous reports have shown a threefold increase in the level of RNA 

in peanut cotyledons during gaminatlon (Marcus and Feeley, 1962; Cherry, 

19634. Another study (Cherry, 1963b) showed with germination of peanut 

seeds a number of enzyme systms are initiated, as can be concluded fras 

an increase in enzyme activities. The activity pattern of the enzymes 

studied closely remabler the pattern for RNA content per cotyledon during 

germination. Data from these studies show that DPNH cytochrme C reductase, 

glucose&-phosphate dehydrogenase and isocitritase reach wxinnm actlvftles 

after approximately 6 to B days of gemination. During the latter period 

of germination (7 to 14 days), the activities of these enzymes and the 

level of RNA decrease while RNAase activity increases. It would be expected 

that accanpanfng changes in enzyme activity patterns, one would observe 

changes in messenger RNAs. We have shorn, (Cherry & fi., 1965) that the 

mount of messenger RNA synthesized by peanut cotyledons decreases with age. 

It would be expected that a preferential synthesis of the constitutive 

enz-s ln the early part of ganninatlon and of RMase and other enzymes 
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associated wlth the final stage of senescence, would enable one to detect 

qualitative changes in the mRNA synthesized in cotyledons at various stages 

of germination. 

We have compared the messenger RNA population in peanut cotyledons by 

a double label Ing technique of Kane-Sueoka and SpIegelmen (1961) and show 

quantitative and qualitative differences in mRNAs at various stages of 

germination. 

Methods Cotyledons were excised frcm etioiated peanut seedlings after 2, 

7 and I4 days of germination as described previously (CherryfiaJ., 1965). 

Ten grem samples of silted cotyledons were Incubated for 4.5 hours in I5 ml 

of a medium (1% sucrose, Id4 H emnonius citrate buffer, pH 6.0) at 30’. 

Peanut cotyledons grown for 2- and 7- days were sliced and incubated with 

1 mc of uridine-H3, while cotyledons of 2-, and 14-day old peanuts were 

14 
each incubated with 0.02 mc of uridine-2-C . After incubation, the cotyic 

dons were washed with water and the nucleic acid was isolated by a method 

previously described (Cherry et al - m.9 19651, with the exception that the con- 

centration of dupanoi was 2% with respect to the aqueous phase. 

In order to canpare the labeling patterns of nucleic acid with age, two 

samples, one labeled with H3 and the other with C 
14 

were chrcmatographed on 

methyiated albumin (MAK) columns prepared according to Handel1 and Hershey 

(1960). Nucleic acids were eiuted by means of a linear gradient of sodium 

chloride from 0.4 H to 1.2.H NaCi in 0.05 M sodiwn phosphate, pH 6.7 and the 

amount in consecutive 5 ml fractions of effluent determined by U.V. absorbancy 

at 260 mu. Four ml aliquots of each fraction of the effluent were mixed with 

0.5 mg carrier DNA and the nucleic acid was then precipitated in 5% TCA. The 

precipitate was collected on a milipore filter and washed with TCA. The 

dried filter was placed in a vial containing 0.4% PPO and 0.1% POPOP in 

toluene, and total radioactivity from H3 and C 
14 nucleic acids was determined 

with a Packard Trf-Carb Scintillation Spectrophotuseter. 

Results The nucleic acids isolated from peanut cotyledons was fractionated 
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on MAK columns into six frect Ions. In this paper the mein concern deels with 

changes In the ribosomel end 5mssenger RNRs. These nucleic ecld frections 

heve been pert ielly cherecterized by Cherry (lg@+), Cherry et ei. ( lg6g), 

end Chrobocxek (1965). According to the results of KencMueoke end Spiegelmn 

(1962) differences In RNA extrected f  t-a5 a becterie end better iophege ten 

be resolved if the nucleic acid of eech source is labeled with a different 

isotope, but with the SIRO precursor end then chrasetogrephed on a IMK colunn. 

A difference In the two redirective profiler would indicrte a change in the 

RNR synthes Ized. To tort this technique with pwnut cotyledon tissue, we 

caRpered chraeetogrephic petterns of nucleic acids fran cotyledons of the 

sm ege, but Iebeled with dlfferent Isotopes. Figure IA shaws thet the 

elution profiles of 2-L-dry old peanut cotyledon nucleic l cids labeled with 

both uridine-ti3 end urldine-2-C 
14 

are similar, but not tdentic5l in the 

rlbosomel end messenger RNA region. While the H3/C14 ratio indicates a 

slightly Irrger synthesis of H3 Iebeled &NA, It SO(AS that the synthesis 

of nRNR by these two snples of peenut cotyledon slices of the su5e 5ge are 

nearly Identicel. The slight difference indfcetes the ant of verlrtion 

one mey expect fraa two srples thet are supposedly identiul. 

When nucleic acids fraar 2-, end 7-day old cotyledons are chroutogrephed 

together on RRK coluns, the bulk of the mssenger RNA produced by the 7-dey 

old peanuts Is eluted et 5 higher NeCl concentretion then that of the ?-dry 

old peenuts (figure 1B). It is also noted there is 5 relatively greeter 

e5xnmt of ~~RRNA synthesized by 7-&y old peenut cotyledon5 then by 2-d5~ old 

cotyledons. The difference in the elution pattern of nRM extracted fro! 2-v 

end 14-dey old peenuts is even IM)re distinct (figure ICI. The pettern of &@ 

between 7-dey end 14-dry old cotyledon8 Is also different 45 shown in figure 

1 D 14 3 
. A ccmperlson of the ti3/C14 or C /H retios reveel e reletively larger 

5ynthesis of nd?NA in older peenut cotyledon5 es -pered to younger cotyiedon5* 

The feet that the ratio of mRNA synthesized by older cotyledon5 to *NA synthb 

sized by younger cotyledons increeses but does not decreese (figure iC end 10) 
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Figure I. Caperison of MM elutfon patterns of nucleic acids isolated fraa 
peanut cotyledons of various 8ges. 
at 2, 7 and 14 den 

Peanut cotyledons were rmoved f  ram seedi ings 

H3 or uridine-2-C 
after planting the seed and labeled with either uridine- 

Combination of two 
was labeled with Hf*and 

ucieic acid ~eles In which one 
the other with C ic was placed on a HAR column. The 

nucleic acid MS oluted with a linear gradient of MCI from 0.4 M to 1.2 I4 and 
the six foliating fractions were obtained: soluble (S ) RNA, soluble (S2) RNA, 
DNA-RNA, li$a ibosaui (lr) RNA, huvy ribosomal (hr I RRA, and q esseoger (III) 
R&L Two 

8 
y  H L nucleic acid and 2 day Cl&uciefc acid 8re -ared in A. 

Two day C -ouclefc acid and 7 qg H&uclefc acid are campmod in B. Two 
day Hfnuclelc l cfd and 14 day C -nucleic acid are mared In C. Seven 
day H3-nucleic rcfd and 14 day ~14 -nuclefc acid are cmpared In D. 
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indicates that the mRNA synthesized by 14-day old peanut cotyledons is qualita- 

t!VelY different from that synthesized by P-day and 7-day old cotyle&ns. 

Suedto and Cheng (19621, reported that the MAR column fractionates nucleic 

acid on the basis of their nucieotlde composition and their molecular weight 

in which both contribute to the total molecular charge. Similar findings were 

reported for our system by Chrobocrek (1965), i.e. nucleic acids of peanut 

cotyledons eluted frcm the MAR column at higher NaCl concentrations have a 

higher content of adenyllc acid and urldylic acid, Therefore, the observed 

change in the elution pattern of the mRUA in peanut cotyledons of different 

ages is evidence of a change in the base composition of the average mRNA 

during germination. 

The data presented here show that messenger RNA is preferentially syn- 

thetized during prolonged incubation of peanut cotyledon slices obtained fran 

seeds germinated for 7 and 14 days. After 7 and 14 days of germination, the 

storage materials (lipids, proteins , etc.) of the cotyledons are depleted by 

50% and 70%, respectively (Cherry, 1963a). Slices of P-day old cotyledons 

incubated under the wee conditions synthesize relatively little mRNA. The 

depletion of storage materials may cause a proportional decrease in RNA and 

protein synthesls during Incubation. This observed phenasenon appears to be 

similar to the “step-down” transition of bacterial cells. Hayashl and Spiegelman 

(1962) have shown that bacteria preferent iai ly synthesize mRNA, when transferred 

to a culture mediun deficient in a particular nutrient. It 1s possible that 

some kind of repression mechanism exists in’ cells which retards the synthesis 

of sRNA and ribosomal RNAs while the synthesis of messenger RNA is not affected. 

Cherry et al. (1965) reported that aged peanut cotyledons synthesize less 

~RNA than those ln the early stages of gennlnation. Seeds used ln the expert- 

ments given in this paper were smaller and the time of incubation was longer 

than in the previous report. These two factors might lead to a greater deplc 

tion of storage materials during incubation, thus causing a “step-down” type 

of effect. 
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