Yoloms 32, aumber 2 .

FEBS1LETTERS

June 1973

'RNA-BINDING PROTFIN FACTOR IN THE N'ICLEAR EXTRACT OF RAT LIVER CELLS

A8, VORONINA |
AN, Bakh Insiinite of Binckemisiry, Acadeny of Sciences of the USSR, Mosoow,. USSR

Received 28 Febmary 1973

1. Introduciion

RNA-binding proteins present in the eyloplasmic
extract of rat liver cells huve been described in previ-
ons communications |1—3. These proteins specifical-
ly react with RNA, fonning stoichiometric complexes
with a booyani density in CsCl of abont 1.4 glom?
{intormosome-like particles). These proteins are ho-
mogensoss in size and have a sedimeniation coeffi-
cient of 810 8. Cytoplasmic RMA-binding proteins
wan be divided according 1o the charege inio two frac-
tions, the acidic and the siightly basic [2.3].

- RNA-binding proitins in the nuclear extract of 1at
iiver cells are reported in the present paper. 11 is

shown that in conirast 1o the cytoplasmic RNA-bind-
ing protein, the nucisar protein is heierogeneous in ‘
size, displaying two predominating componenis with

sedimentation coefficients of 30 S and 4 5. and homo-

geneous in chorge, exhibiting only the acidic fraction.

2. M—a‘!@ﬁa]s and methopds

. The nuclear ex*ract was obtained by ‘the meﬂmﬂ :
of Gampyev and solisboraiors [5]. The rat liver was

_ 'homoﬂamzed in 1—2 vol of sucrose solution with a
density of 1.27 g/em? and containing 0. .S% glycero-

_phosphate. ’The homogenate was layered on a cushion

. of 1he same sacrose sclution and cemirifuged at- '

- EﬁODDg for 1 hr. The pellet of maclei ‘was washed

- with a solution containing 0.01 M tristhanolamine

(TEA), p 7, 0.14 MXCI, 0,001 M MgCly. A fgnowé o
<ing 4:feld exteaction with 2 small VD}ume of m*‘ .same .

_-ﬂ-:t]uhnn at pH B wais then &ﬂne-,, .
Assay of RNA—hmﬁmg ;ac‘hv.ﬂy" ::emniu;gatmn m

_::?f the sucmse grat?uani chimnamgmphy cn columns of
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CM and DEAE celluiose and centrifugation in the
CsCl density pradient are described in the previcus
eommunication {2].

3. Resulis

The nuclear extract wa fractionated by centrifu-
gation in the sucrose gradient. As seen in fig 1, the
RMAbinding activity is displayed as two main compo-
nents: the first has 2 sedimeniation coefficient of about
33 S and the second a sedimeniation coefficient of about

4 8(the sedimentation cosfficients were estimated

relatively to sabuniis of £ coli sibosomes and hemo-
glebin sedimenting in paralle] tubes). 1t shonld be
acted that the RNA-binding activity in the 4 § zone
significantly exceeds the same sctivity in the 358
zone. The sedimentation distribution dnes not changs
with the increase of the KCl concentration to G,15 M.

* The fractions corresponding 1o the peaks of the

' ,RNA'-bmdmg activity, Le., the “35 $”.protein and

ihe *4 §”-protein, were pooled from the sucrose gra-
dient. E. coli 23 8 [14CIRNA was added 1o each pre-
paration and the mixturs was fixed with formalde:
hyde for an‘alysls of the ohiained particles in e CsC1 -
density gradient. F:tg 2 rep:resams the particles ob-

tained in this manner. 14 §s'sesn that both the 35 8™

- protein and the **4 S”-protein are capable of forming

. particles with a density of 1.4 2 Jcm3 i, mfﬂﬁna- :
- somerlike compiexes. :

" Analysis of the: ‘“35 S”-prm‘tem am:l “4 5”—pnatem

i on 4 column f CM-celinlose has shown' that both pro-
~ ¢ ieins are acidic and are ehited before the salt ‘gradient. -

" The basié¢ uc-;;mpnnem {alm:cd by sali) is not observed
(f‘g 3} Ifhns r:oncius on 1§ confiried by chromato: -

'a_r;-n DnAE—ce.Iui@se

- North. ;Iolian&h&b}zshmg Lompany Amrerdam -
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Fip. 1. Sedimentation arstzibniion in the sucrose gradient ¢ f
BNA-binding activily of 1he nuclear exiract, & 10-20% su-

crose gradisnt was prepared on 2 buffer solution containing

0D.01 M TEA, pH 7.8, 0.01 M K1, 0.081 M Mell.. 00061 M
mereapioethantl. Centrifugaticn in 2 SW-39 rotor at 36 600
rpm for: a) 3 hr, b) 20 hr.
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Fig. 2. Density distribotion in the CsCl gradient of ariificial

particles obiained npon addition of B. cofi 23 8 1 BCIRMA 10:

a) “*35 8 -protein, and b) “4 87 -prolein. Centrifugaiion ina
BW-30 zotor ot 36006 rpm Tor 20 hr.

where the component 2luted before the salt pradient
is not observed (Tig. 4). It is seen that all the RNA-
hinding activity of the exiract appears as one peak,
<lziing from the colovmn at a §3.15 3 K1 coneentra-
ticn,

4. Conclusion

Jost as in cytoplasmic extraces {1—4], free RNA-
Binding proteins are present in the andlear axiract of
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Frg. 3. Chromatography of the 33 37-protein (2) and “4 37-
protein (b) on carboxymeiaviesllnlose. The preparations for
chromategraphy were obtamed by sentrifugriion cf the nu-
clear extrast i the sucross gragient (ses fip. 1). k.. *ion was
domnz with the KCI gradieni on 2 baffer contaming 0.01 B
TEA. pH 7.8, 0.001 M MzCl,, 0.001 M mercagp orthanol.
1: radinsctivity; 2: KCI conzentration.
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Fig. 4. Chromatography of the nucizsar extrart on diethyl
amincethylcellnlose. Prior o chiomatoprsphy the nuclear ex-
iract was dinlyzsd against a baffer coptaining D.01 M TEA,
PH 7.8, 0.01 M KBTI, 0.801 M Mell,. 0.031 M mercapiostha-
nol, Elation with the XCl gradient was done in the same duf-
fer. 1: radioaclivity; 2: XCl concentradion.

rat liver eelis. These proleins are shown vp by their
ability 1o retain RMNA on nitvocelnlose flters {RMA-
binding activity ). The common property of nuciear
and cytoplasmic RMNA-binding proieins is their ability
to form stoichiometnic complexes with RNA in the
excess protein with a bnoyant density of 1.4 glem?
{informoscme-like particles). However, unlike ayin-
plaszmic proteins with 2 sedoneniation coefficient of
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B—10 3, nnelear proieins have a sedimentation cosfhi-
cient of 35 8 and 4 8. Moreover, the nuclear RN A-
binding proteins are homo:geneous according o their
charge and o not contain a basie fraction, in con-
rast 1o the oytoplasmic ones.

1t is interesting that the protein moiety of ruclear
informosomes {the socalled *informofer” according
to Georgiev and eco-workers) has a sedimentation co-
gfficient of abonit 30 S [6], which coincides with fae
sedimentation ceefficient of oneg of the componenis
of the nuclear RN A-binding protein.

The significance of the Cifferences demonstated
between cytoplasmic and muclear RNA-binding pro-
18in factors s nol known, Nuclear and cy toplasmic
RNA-binding proteins can differ in primary stmetore,
i.e., be different proteins. However, it can also be ax-
sumead that the difference in the properiies of nuclear
and cytoplasmic proteins i stipulated only by differ
ent combinations or degree of aggregation of similar
subumnits. For example, diffzzent ionic conditions in
the nucleus and cytoplasm and also the presence {or
absence) of gome co-factors or additional protein snb-
units can fead to a different degree of association of
similar RNA-binding protein subunits.
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