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1. THE SCHEJE OF THE INVESTIGATION IN fHE THIRD QUARTER.

According to the resotirch plun described in the second quarter report,
the following experiments were carried out in this quarter.

1. The observation on the effect of Mg ion concentration on celf liver
ribosone.

<. Experiments or the effect of EDTA on the ribosome.

3. Triails to separste the protein moiety of ribosome without serious
denaturation and degredation.




i1. RESULTS OBTAINED T) UTATE

L. Hg ion concentration and catf liver WNP puarticies.

I{ nes been recentey  veported (4, 6) that the microscwet MNP particles
isoleted {rom Esce i eoli vere composed of 30s, 50&, 7os and 10Us
perticles and the chengs or dg lon conceniretlon caused thelr reversible
conversion to esch  obhier ruch oo 100 3270 sg254 s + 50 8. To stendarize
our vibosome swaplcs, %we have wlso aede similur experiments on the elfect

o Mgtt ion concentrsiion on tie RAP perticles isolated {rom call liver.

Yhen the ribosome wee isoleted by deozycholute treatment us reported
previousiy und suspended in Tris buffer (pH=7.6, 1 il et , it vas amainly
coaposed of 85 ¢ particles with oniy & slight amnunf of in% 5 and 05 &
members. Arter A€ hr dialysis cgoinst the bulfer of v..5 oM wgtt
concentration, the ultracentriimgsl putiern demonstrated its disintegration
iato L5 & Lnd 45 £ componente, while the andition of Hglu, recovered the
originel €5 & psrticles reversibly. In the higher dg*t concentration
(5 wf) the RNP particles were converted to 125 & component &nd such a
conversion was also reversible. I+ is cpparent from these results thut
125 &, 85 s, or 65 s - 45 ¢ coaponent of culf liver ribosome con be
sepurated with relitive ease by adjusting #g*t concentration snd we employed
such 7 method in the folloring observations.

As described in the previous report, the 85 ¢ component Was obserVea
eiectronmicroscopicelly as o neariy sphericul particle of xzbout 21V foin
dismeter, but some of them showed the doublet character, & fuct veing
consistent that of 85 s nurticles which consist of 65 s and 45 s particles.
After removal of Mg ion, disintegrazted RNP purticles couid be observed;
ruther more sphericul =nd compzct particles of somewhat smaller dimension
were usuuwlly observed, while cmailer, more asymmetrical particles appeured
sporadicaily. The rether coarse bockground made it difficult to identify
two or three sorts of particles, but probably the former would be 05 s
member and the latter 45 s one. These {indings are in Tfuirly good agreement
with those rep cted on the RNP particles of T. Coli (1, 3).

From these resulis, therefore, it could be concluded g in E. coli, that
ribosomes in calf liver were ulso composed of four reversibly convertible
gunponents, only difference > lying in thelir gize.

M A

#. Autodegradation of ribosomes wnd cffect of EDTA.

It vus already reported (., 5) thet the isolated RNP prrticles hea
ribonuclense (RMesc) sotivity and the spontoncous breskdown of ribosomes
on neubatlion at 37°C recvlbted from thie activity. Recon+lg B ex ot L (1)
ruported thut such & depreadutlion vs cffected vy removal of T due o
sddition of EDTA, wboub 90 % o1 the Rkk heing rendered dﬁld-uOluble. Hence
the breskdown ot each component of ribosomes in the presence or sbsence of

BETA wad waunlned.
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demonstrated
§ O atenner

After 2 hr ircubstion at 3790, the ultrecentrifugarl anoaysis
the disappearsnce of 65 s and 43 s componenis, while 85 s or
reiszined neardly weitered. Even in the {former csse, only = il purt of
RNA was rendered c¢id-soluble. Hence the lighter components amed to be
degrodated only into & smalier subunit or oligonucleotides. then lucubated
in the presence of EDTA (U.0%Z M), hovever, whl four compone wers broien
dovn end considersble purt of RNA wis rendered ecid-solublie Jn the other
hand, EDTA trectment of 85 s component st 0°C coused only its conversion to
smaller components, oniy & sm:ll emount of ueid-soluble RNA being recovernd.
Lt present, therefore, the RNase activity of the ribosome seewns to be founa
only in ite lighter components and luatent in the heevier ones. Its apparent
activation by EDTA would resuli from cleavage of hesvier componenls to
lighiter ones duc to removal of Mgtt. But ve cimnoi yet exclude the posibility
that EDT4 has = direct action upon RNA molecule or upon its RNase zctivity.

tey

From electronmicroscopical observations, EDTA trestment, «t 9°C appesred
to render the 85 s particles somevhet loosened and flub, but spherical
particles still remained. Some of them hrd taii-like fibrils atteched to
them. After incubation with FDTA st 372, w»lmost all sphericual particles
disappeared, fint, somevhst irreguler ones bkeing observed. Furthermore,
many £ibril-like structure as well as smell granules could be obscrved.

The flat structure seems to correspond to hollow cup-like structure described
by Beer et ul (1), while the fibriis appear to resemble the RNA molecules
reported in the previous report. Becuuse of consiaerably conrse background,
however, we could not yet draw uny conclusion on these respects. F,rther
cxperiments will be required. a

3. Fxperiments on the protein molety of RNP.
Using electrophoretic, und ultrzcentrifugeal method we iried to isolite

the protein from RNP. DBut we faiied to obtzin protein swmpies enough to
meke physico-chemicas or chemiced meagureaments,



1IX. RESEARCH PLAN AT THE NEXT QUARTER.

4+ Accomplishment of the cxperimentz on the effect of EDTA on the RNP
poarticles.

Some obgervation steted above will be repented to druw any conclusion
on the stability and RNase wctivity of ribosomes.

2. Experiments on the protein moiety of RNP particles.

Thig is the only one of' the ileass left untouched which were included
in this contract. Unexpected difficulties rendered all our trials unsuccess-
ful. But further trials will be nude.
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