Volame 32, nwmbey 2

FEBS LETTERS

June 1973

GLOBIN MESSENGER IN MOUSE LEUKEMIC CELLS:
ACTIVITY ASSGUIATED WITH RNA SPECIES IN THE REGION OF 8 TC 16 8

W. OSTERTAG*, G. GAEDICKE*#*, N. KLUGE?*, H. MELDERIS*
. B. WEIMANN# and S.K. DUBET
Max-Plenck-Institug filr Experimentelle Medizin™ 7},
Abreihimg Moiekiiore Biologie®, Mathwncksabreilung ?, 3400 Gattingen, W. Germany

and

Umiversitals KinderkMaik,
Molekulorbiolcgisch-hiwmniologisehe Arbeitsgruppe®™® 2000 Hambnirz Eppendorf, W. Germany

Received 12 April 1973

1. Introduction

We have previously shown a correspondencs between
haemoglobin pioduction and the appearance of new
species of **5°" and **13 37" RINA"s In Friend virws in-
fected mouse leukemic spleen cells in 1issue culiure
stimulated with dimethylsulfoxide [1].

We have now exarningd the various fra>tions of
polvsomsl RNA from these cells for their abitity to
propram globin synihesis in frog ooeytes and here we
show that the glebin remplate activity is associated
with RINA species of 3 gifferent size classes ranging
between B and 16 5.

2. Resulis

Fig. 1a shows the sucrose density gradient fraction-
ation of polysomal RNA from lenkemic cells F3D-1
[11- Alse plotied in the same figore are giobin template
activities of fractions across the gradiant {fip. 1a;
table 1). The teplate activity was assayed In frog
socytes [2] and the product fractionated on carboxy-
methyleellulose-ures colymns {1, 3] using monse adult
globin as carrier. The data show a broad pesk of ackini-
ty in the region of 6 1o 16 S and ltile activity on either
side of this region, Although the specific activity is
highest for fractions In the region of 8 to 12 S, the
total globin template activity of these fractions is ap-
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proximately equal to those in the region of 12 10 168
implying a heavicr coniamination with ribosomal RNA
in the latier part of the gradient.

‘While all the messenger active fractions from the
gradisnt programmed the synthesis of both - acd
B-globin chains {fig. 1D, table 1), the fraction in the
repion of 6 to D S showed an enrichment of template
activity for ce-chigins. In general, the ratio of @ to
P-chains was low refleciiap the nnbalanced globin syn-
thesis in Fo0-1 celis, approx. 73% - and 25% wchains
[1]:To clearly establish the point that globin template
aclivily resides in several diserete RNA species, the
active fraciions in fig. 12 were pooled snd fractionated
on polyacrylamide gels. 32P-labelled polysoma’ RMA
from the same cells was used as tracer 1o identify the
positions of varions bands. The RMA iaken fromn these
bands was used in the frog opcyie assay and the syn-
thesis of globin chains was again monitored on CMC

- urea columps using monse adult globin as carrisr. The

daiz are represented in fig. 2 and table 1.
Fig. 2 shows the autoradiograph of ihs gel, ihe dia-
grams of the auloradiograph and of stained gel, and a

- histogram of the template activity of each band. Table

1 describes how ithe template activily data were anived
at and also gives the relative amounds of - and B-giobin
chains synthesized in response to the added RNA from

- each band.
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Fig. 1a. Sucrose gradient fractionation and globin template
activity of polysomal RNA from ervihrolenkemic iissue cul
teres. 48 2 of FSI)-1 cells were 2rown In Roller iype fiasks ard
Zpinner botiles at 2 density of 12 X 10° celisfnil. They were
fed svery 24 hr for 5—0 day: with mpedium containing 1.59
DM50 ]2, 6} For cellz io be Iabelled with *2P D757 DMSD
was used for stimulation sinte higher concentrations wers
found to inhibit RMNA synidu sis. During this stimelistion
achednle 1he cells were dilnted 1:1 at 2ach feeding exept om
ihe last 2 days, Tells were byied o 0.5% NF20 [V The nocle:
anil particnlaie ¢yioplasm waere removed by eentrugation al
13,000 z for 10 mis. The pol tomes in the superniant were
pelicted 2 Lip at 100 000 z in Spiuco BW 27 roter. e pelet
was discolved In 6.1 M TrisdC pH 8 made 1% with SDS. The
extraclion of the RNA was as desciibed {11 The iswelled RNA
was used withoui furizer fractionation {ses fig. 2} The noh-
igbeiled RNA was Turther fractionsied on 10357 sucrese
gradienis (0.0 M Irns, D012 M ELO, pH 7.4 The RMNA was
recpvered by precipitation, dissoived In the ooc-te Injection
buffer and 50 m} of the soivtion contaimmng 3—100 A, enils
RMNA{m] were injected into each of 15320 Xemopus inevis
poeyies. (The frees were injecied with 1800 urits of human
shoTion gonadziropin 15— 20 hr prior fo ths nse of theis
oocyies |27 Apaesietizalion wes performed by putting the
frog into a solotion containing Sandoz MS-222 (1 2/2). The
cocytes wee 1ncabaled for 15 hr at 207 in 0.5 =i incubarion
mixtuze [2] witk 50 o1 300 L 1°H] leudine {38 CifmbD.
The oocyies were then washed angd siored frozen at ~30°.
Usnaliy 5 oocyies wers homogenized a1 4° with 2 mi of in-
subation buffer [21. 19-20 mp of DBA-2 mouse haemoglobin
was added and the plobin precipitated at onee in scid-acetone.

The globin chains were spparated on ChHC vrea cofumns {1, 3] {——) OD patiern of polysomal RKA as separated by sucioss
gradient cenrifugation; {(-———) speeific aclivity of the indicated RNA fractions ia trauslating globin in f1og oooyies (see also lpgead
0 lable 1): () globin mRNA templats activity expressed in % of (he fotal, {(b) o~ and Sglobin mBNA iemplate activities of
RNA fractions separated on sucrose gradient of fig 1, table 1. The globin cheins synthesized in coeyizs were sepaiated on CMC
uren celomms. The figure shows the selative proportions of o and § chain synihesis.
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Fig. 2. Polyacrylamide zel fractionation and globin lemplate actmty of polysomal RNA, The RNA fractions of fig. 2 with sedi
mentation cpefficien? alow 18 8 were pooled, mixed with 32Pdabelled RMA and su’hject-aﬂ {o polyacrylamide gel elecirophoresis
om 4.25% skib 2735 [1). The labslled RNA 'was used a5 a tracer 16 logate the positions of varions bands by avtoradiography [11. The
gel sections corresponding 1o the bands aod interbands {regicas between two bands) ware cul out and the RMA slnted by repeated
Ilmmcgemizahon with tight ftting 1=flen hon.ogenizers in 0.01 M Tds, D.015 M KC), pH 7.4 buffer, The gel 'was removed by gen-
trifagation at 4° at 14 OBD g for 60 nin, S2veral re-extractions were done unhil at 1east 90% of the RMA as jndged by Cerenkov
counting of the %P war recovered. Tie supematant was then spun ai 100 U00 g for 20—-20 min, o remove some more Jinely
suspended gel. The supsrnatant was precipitated in 70% ethano], dissolved in Tris-KC buffer and applizd to 10—50% sucrose
gradients at 200 DDD g for 8 hi. The radicactive fractions were collected, precipitated in ethanol and dissolved in oocyie injection
buffer as in ;ﬁg. 1a, The A, was determined. The samples wers Teprecipitated in ethanol and redissolved in 5—2D a2 injection
buifer. The repeated purification steps were necessary 'to obtain RMNA fractions reasonably fres of gel. The RNA obtained from each
Band and Intzrpand was checked Jor #s template activity by injection into f1op soryles and fractionation of m- and S-piobin chains
on CHC nrea columns as in fig. 1a. 2) Diagram showing the absorbunce pattern of RNA seperated on acrylamide gel as Astexmined
by slaining of one part of the 221 with methylene blue 7] {upper row? = «d ©f dand pattern of 2p pahellad RNA a5 determinad by
autoradlopraphy {lower T0W) &5 shown in fi 1g- 22. 'b) Histopram of glotu. mRNA activity of asrylamlde fraclions of fig. 2a. The
data of the last coluron of table 1 weee nsed to draw the histogram, £) Actusl swtaradiogeach of ¥P1ahelled RNA (shown diagsam-
matitally in ,'fjg. 28). d) Antnmﬂmgraph a1 shorter "xpn;mre #ime o show more clen:r!y Ihe bands 9}1@ C .
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Table i
Globin template activity of RNA fractions from sncrose gradient and polyacrylamide gzls.
RNA fraction Total Globin synthesis Glonin % of
from proiein temm- total
syn- -- plat= globin
thesis activity/ tem-
by frog B-chain a-chain  e~chain  Total in% A units plate
orcyies fim in (5} Em of toial BNA™ activi-
im 102 cpm 102 cpm 102 cpm proiein ty**®
10°% com synthesis
Sucrose gradizmi: -
288 4.2 2.3 — - 2.3 0.3 0.3 32
185 3.2 14 - - 14 04 0.3 3
12168 14 &2 io 14 72 53 17.5 33
9-1285 15 230 17 7 250 17 32 34
e— 058 &.5 a3 i2 22 53 B 12 17
58, tERMA 7 21 — — 21 29 4.3 8.5
IRNA 8.3 8 - - 8 0.9 1.9 1.5
Polyacrylamide
gel:
C-11 (16—
17 8) 32 160 17 10 1280 5.8 73 284
9a A 2.5 - —_ 3N 0.8 6.1 3o
3 110 27D 49 16 3290 2.9 K ¥ i6.1
Ba 160 - - — - - — -
7 150 - - - - - — -
6{:25) 100 280 a0 10 21¢ 3.2 52 2.3
Ga 1706 14D 15 10 155 D.285 34 279
3 120 2380 43 15 330 2.7 54 11.3
Sa 62 73 16 17 211 1.5 48 4.6
5+4 (18 8) 110 1% - - ié U.l 0.3 0.2
4ebe 50 - - - — - - -
3a 11D 1D - - 10 0.1 © 16 -
k) ] 25 i50 39 38 240 2.5 50 8.1
3c 66 13D 30 20 15D 2.3 170 12.5
22321{78) 113 43 9 17 52 0.4 5 24
1(38) 44 - - — - - - -

The delails of the fractionation and template activily determination ate given in figs. 1 and 2.

* These aye telative values. They are based on the assnmption that the different cocyies espond conally wefl ic exogencus in-
jected RNA and that the pool of available lencine i5 roughly the sane in different oocytes.
** For the tetal globin tamplate activity the amount of RNA recpvered was multiplied with the specific activity {in the preceding
celumn). All of the values thus oblained were summed vp and the toal templata activity of each sample was determined as a
fraction {$5) of the total.

3. Diseussion bands programs the synthesis of both a- end S-glubin
chains; 1) the B¥MA in the smallest size clast ep. 3-8 5,
Several points emerge from these data: 1) the globin is highiy enriched for a-chain templaie activity; iv) the
ternplate activity is associated with RNA species which RNA in the 910 8 region, which is seen as a pair of
resolve into 5 discret= bands on polyacrylamide gels and  discrete bands both in the stained gel and in the auto-
which fz1l into 3 different size classss eg. 8--9 5, radicgraph, is essentially devoid of globin template
11135, 1417 B i the BMA foem 2ach of the B activity. This BMA hos alse been found in poissomal
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