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Ribonucleases in the microsomes from pea seedlings 

Previous colnmnnJcalions ~, 2 from this laboratory reported tha~ the_ micro ~<~'mes ~,rom 
young wheat  roots col-~tained RNase which was hmct ivated by  ED'fA.  ,a si~ilar 
enzyme was sought Jn the microsomes from pea seedlings. Contrary to o~7 expeetatio~a 
the RNase act ivi ty of the microsomal suspension was not hfi~ibited !?y i}~c addition 
of EDTA;  it was rather somewhat activated. When the microsome~: were fractionated 
into endoplasmic reticu]um and ribonucteoproteh~ particles differen{ RXa:,:es were 
found in each fraction'< 

3-day-old pea seedlings were detached from their cotyledo'~s, cut J~~!o ama]l 
pieces, cooled to 5 ° and ground in a mecbanica] mor tar  with 2 "vo] o.5 N sucrose. 
The mixture was filtered through cotton cloth a.r_,d the f i l trate was fractJo.rmted by 
diftTerential centrJfugatJon. The f i l trate was centrifuged at z6,ooo ; g for z 5 rain 
and the mitochondria] sediment removed. The supernatant  was ce~t:ifuged at 
5o,ooo :,<: g for 30 rain in a Spinco preparat ive centrifuge (wii:Tn No. ~o :-oto~:) to 
give a sediment of mierosomes (endopiasmic retieulum and a par t  of ribonne]eoproteJn 
particles). The supernatant  was further centrifuged at zoo,coo g for ~eo n~h~ to 
give a sediment of rJbonucleoprotein particles. 

RNase iI~, the e¢tdopZa~mic rd, ic{d~'m 

Washed. microsomcs were suspended ]n water and 0.2 vo]. bntano] waf-; added 
to the suspension. After sonic oscillation for IO rain, NaCI was added to o.z5 M and 
the sonic oscillation repeated for IO inin. The suspension was centrifuged at 5,ooo :~, 
for 20 rain, and the dear water phase separated from the butanol phase, 

Some of the particles precipitated and others adsorbed on ti>. buta~ol ]~G~er. 
The clear water phase was removed ai~d dialyzed against water for z 4 h m ;: cold room. 
The RNase in this soiution was inactivated in o.z M acetate buffe~, pHi 6.o~ witl-~ the 
addition of 2.5" zo -a M EDTA,  suggesting that  this RNase requires a metal ion for 
its activity. For  this reason, EDTA or deoxycholate which are generally used for the 
solubilization of the cl~zymes in the microsomes cannot be used :for detecting tEis 
enzyme. The pH opt imum was at 6.0 (see Fig. i). 

RNase  in the ribom~cleoflroteies pai'tides 

The RNase in the ribonncleoprotein particles could be easily so]ubi!izcd i;~, 
metal-binding compounds, such as EDTA, deoxycholate,  citrate or phosphate (see 
Table I). However, since the enzyme could not be completely solubilized by acetate 
buffer, it is clear tha t  the enzwne was hound to particles. Appareni-iy ~t. does not 
require metal ions for its act ivi ty since it was not  inhibited by EDTA. The enzyme 
solution which was solubilized from the ribonucleoprotein particles by citrate-- 
phosphate,  pH 6.o, was dialyzed against water for 24 h in a cold ~oom. The pH 
opt imum of this RNase was 5.6 (see Fig. z). 

From these results, it appears tha t  the endoplasmic retieuium and ribonueieo. 
protein particles of the microsomes from pea seedlings contain different RNases 
which differ in pH  opt imum and in the effect of EDTA. 

The RNase in the endoplasmic reticulum corresponds to the RNase which was 
previously found in the microsomes from young wheat  rootsK 

Abbrev ia . t i o~s  : RNa,se,  ribor~uc!ea.se : E I ) T A ,  ethvie~ediaminetetraa.c, . -d:Sc ~cid.  
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Fig. i .  p H - a c t i v i t y  curve  of endop lasmic  re t i cu lum RNase ;  x - - x ,  in o.i  M ace ta te  buffer;  
O - - O ,  in o. i  M caeodyla te  buffer. 0 - - O ,  p H - a c t i v i t y  curve  of r ibonucleoprote in  par t ic le  

R N a s e  in o.I M c i t r a t e - p h o s p h a t e  buffer, 

T A B L E  I 

SOLUBILIZATION OF THE RIBONUCLEASI~ FROM THE RIBONUCLI~OI°ROTEIN PARTICLES 

IRibonucleoprotein par t ic les  f rom t he  pea  seedl ings were suspended  in the  indica ted  solut ions.  The  
suspens ions  were cen t r i fuged  a t  io ,ooo × g for 3 ° ra in  in order  to s ed imen t  t he  part ic les .  B o t h  
suspens ions  and  s u p e r u a t a n t s  were a s sayed  for R N a s e  ac t iv i ty .  The  R N a s e  ac t iv i ty  was  de te rmined  
spec t ropho tomet r i ca l ly  in ace ta te  buffer, p H  6.0. Ac t iv i ty  is repor ted  as abso rbancy  a t  260 m r .  

Ribonuclease activity Solubilization 
Treatment 

Suspension Supernatant % 

Aceta te  buffer,  o.i  M,  p H  6 
E D T A ,  o.i  M ;  ace ta te  buffer, o.i  M,  p H  6 
E D T A ,  o.oi M;  ace ta te  buffer,  o.i  M,  p H  6 
E D T A ,  o.ooi  M;  ace ta te  buffer,  o.I M,  p H  6 
Ci t ra te  p h o s p h a t e  buffer,  o.I M,  pFI 6 
P h o s p h a t e  buffer,  o. i  M,  p H  6 
o.2 % Deoxycho la t e  

1.328 (IOO) o.133 IO 
1.472 ( I I I )  1.48o IOO 
1.47o (III) o.7ol 48 
1.338 (IOI) o.271 20 
1.461 (IIO) 1.416 97 
1.272 ( 9 6 )  1.22o 96 
1.o73 ( 8 1 )  0.652 61 

The RNase in the ribonucleoprotein particles may correspond to the RNases 
which were found in rat-liver microsomes by TASHIRO 3, in the mouse-pancreas 
microsomes by DICK.~AI~ 4 and in the ribonucleoprotein of Escherichia coli by ELSON 5. 
But  these RNases were all latent and did not reveal their activity until the microsomes 
or ribonucleoprotein were treated with EDTA or urea. In the plant, on the other 
hand, the RNase in the ribonucleoprotein partic]es could also be solubilized by  the 
addition of EDTA, but  the suspension of the washed ribonucleoprotein particles 
themselves contained more of the RNase activity. Therefore, it is concluded that  the 
RNase is bound on the surface of the particles. 
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