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1. Inireduction

TPCK” was recenily found 1o interfere with pro-
tein chain elongation. The drug prevented polyphenyl-
adlanine formation by bactezial cell extracts pro-
grammed with poly U, due to the inactivation of the
elongation factor EF-Tu, which normsally functions in
carrying aminoacyl-tRNA to ribosomes {1—3]. Ribo-
somes, aminoacyl-tRNA synthetases or elongation fac-
tor EF-G were not affecisd.

The rel” bacterial strains contain the stringent fac-
tor {SF) which is involved in the MS formation, In
this paper we report that the iz viiro formatien of
MSI and MSII® [4—6] is also inhibited if the ribosom-
al salt wash proteins from rel”® strain ribosomes are
first preincubated with TPCK.

2. Materials and methods

The 0.5 M NH4Cl-washed ribosomes from £, coli
MRE 600 were prepared essentially as deseribed by
Haseltine et al. [4]. The low Mg2? treated ribosomes
{73 mg/ml) were prepared according to the procedurs
of Pedersen et al. [5] and were stored at 4°C. The
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crude ref T factor (SF) was prepared as & 0.5 M NH,C
ribesomal wash as described by Haseliine et al. {4])
except that the second centrifugation of the was1 at
45 000 1pm was performed ovemight. The partizlly
purified SF was precipitated from the second superna-
tant by 35% saturation with (INHy),80, (20.9 g of
solid {NH,4),80, for 100 mi of the soluiion). The
precipitate was dissolved in buffer containing 0.01 M
Tris—acetate pH 7.8, 0.06 M potassium aceiate, .01
M magnesium acstate, 1 1M dithiothreitol and 0.2 M
NH,4Cl and passtd through a column of DEAE-
Sephadex (1.5 X 14 cm) squilibrated with the same
buffer {3]. The SF emesged in the void volume from
the coiummn, was divided into aliquots and stored at a
protein concentration of 250 pgfmi nder Higquid nitrs-
gen.

The assay for MS synthesis used a 20 a1l incnbation
volume as desc-ibed by Pedersen et al. [5] except that
0.025 uCi of [MC]GTP per reaction mixture was
used instead of [o-32P]GTP, and the concentration of
githiothreitol varied from 0.05—0.1 mdi. Low BMg?? -
ribosomes were present at a final conen. of 2.65 mg/
i, the SF being a1 concentrations indicated. After an
incubation for 60 min at 37°C, the reaction mixiures
were precipitated with 3 M formic acid and eentyi-
fuged, then 14 ul samples of supematant were spoited
on polysthyleneibmine thin layer piates for the chro-
matographic procedure and autoradiograpny de-
scribed by Pedersen et al. [5]. The spots eorrespond-
ing to {MSI + MSI) and {GTP + GDY) were excised
and then connted in a Packard-Tricarb scintillaticn
spectrometer with an efficiency of abont 65% using -
a toluzne bzsed scintillation Hquid.
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Fig. 1. Effect of TPCK on ST activity in MS synihesis. Each reaction mixture contained per 20 ul volume increasing amounts of
original {o—o—20), control with MeOH {p—mn—0) or TPCK-ireated SF {#—w»—m) a5 shown and the memannmg components as
described in Materials and methods. In addition, in fig. 1b each reaction mixture contained poly U and tRNAPhe (in final concn.

0.25 mp/ml and 0.6 mg/ml, respectively). 100 arbitrary units in MS formation correspond 1o 31% conversion of added GTP into
MSI ard MSII in fig. 1a and to 98% conversion of added GTP into MSt and MSII in fig. 1b. 2 — Reaction mixture contained orig-

inal SF and 1.235% methanol in nddition 1o other components ] Zhsted above in fig. 1a,

and in fig. 1b, 0.25% methanol. & — Reaction

mixture contained original SF and 1. 25% methanol + 2.5 X 107 M TPCK, in addiiion to other components listed above, in fig. 1a

and in fig. 1b 0.25% methanol + 5 X 10~ S M TPCK.

Inhibition by TPCK: the SF or low Mg2* ribo-
somes (as indicated) were preincubated in the pres-
ence of 2.5% methanol and 0.5 mM TPCK for 5 hr at
4°C before assembling the reaction mixiures called SF
or ribosomes, TPCK-treated (see fig. 1 and table 1).
Control samples were preincubated with 2.5% metha-
nol only. Original samples were not preincubated with
any of the reagents.

[14C]GTP, 500 uCi/umol was purchased from The
Radiochemical Centre, England; tRNAFR® from F,
coli was prepared by Mr. R. Coulson from starting ma-
terial provided by the Microbiological Research
Establishment, Porton, Wilts, England; poly U was the
product of Miles Laboratories USA; TPCK and GTP,
Li sali, came from the Sigma Chemical Company,
USA; ATP, Na zalt came from Koch-Light, England.

3. Results and discussion

Pedersen et al. [5] showed that further purification
of the ribosornal system developed by Haseltine et al.
[4] for the in vitro synthesis of MS resulted in are-
quirement for the presence of uncharged tRHA and
corresponding messenger RNA in the reacticn mixture.

We-_.ave confirmed these results. Fig. 1 shows that,-
for example, in the p:resence of 0.5 ug SF ﬂle addition
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of 1RNAPP® and poly U brought about an approx. 8-
fold increase in the conversion of added GTP into MS
(fig. 1b) in comparison with samples containing ribo-
somes and SF caly (fig. 1a). (Notice that in fig. 1a
and 1b, 100 vunits of MS formation corresponds to
31% and 98% conversion of GTP, respectively). In
rontrast we haye found that with higher SF concentra-
tion some sizuificant MS production took place in
this system without tRNAFP® and poly U (fig. 1a).
The preincubation of SF with 5 X 10—4 M TPCK
resulis in almost complete inhibition of its ability o
stimulate MS production in both systems tested {fig. 1).
In the system containing ribosomes and SF oniy, even
the addition of the highest amount of SF preincu-
bated with TPCK did not stimulate the conversion of
GTP into MSI and MSIiI, suggesting that the SF activi-
1y is completely inhibited (fig. {2). In the system stim-
ulated by tRNAFPDe and poly U, at low SF concentra-
tions the production of M3 was also almost entirely
abolished after the preincubation with TPCK, whereas
at thr highest tested concentration of TPCK-treated
SF some MS formation occurred. This suggests that a
small fraction of SF, probably not affected during the
preincubation with TPCK, could be detected in this
systembecause of its greater effectiveness in compari-
son with ihe system lackmg poly U and tRNAPhe
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Table 1
The inhibitory effect of TPCK on MS formation.
a)
Conversion of
SF Ribosomes GTP into MS
{arbiirary uniis)
Original Driginal 100
Control Original 76
TPCK~treated Origingi 13.6
- Original 5
Origingl - 4.9
Criginal Control 105
Original TPCK-treated 36
Control Control 66
TPCK-{reated Control 1%.0
Control TPCK-treated 590
TPCK-ireated TPCK-treated 4.9
E =)
Conversion of
SF Riboszomes GTP into MS
{arbitrary units)
Qriginal Original 100
Control Original B84
TPCK-treated Driginal 36
— Original 2.8
Original Orzgmal syithowt
TRNAFPE ang
poly U 33
Original Control {1
Original TPCR-treated 73
Control Control 38
TPCTXK-~treated Control 31
Control TPCUK-treated 70
TPCOR~treated TPCR~treated 17

Each rezstion mixture contained in a) 100 uefml (final conen.)
of origiral {i.e. unireated), control (i.e. + McOH) or TPCK~
treated BF {as indicated), in b} 25 ugifml {final rcuonxnzg of orig-

inai, control or TPCK-ireated SF, poly U and RNAT

® {in -

mal conen. 0.25 mpfml and 0.6 mgfml, respectively) and the
remaining components as deseribed in Materials and methads
“100 arbitrary units correspond in a) to 51% and in b) 1o 98%
eonversion of GTP into MSI + MSIL

The triangles in fig. 1a and 1b show the production
of MS with the original untreated SF preparation if
methanol (MeOH) or TPCK + MeOH {in final concen-
trations equal to those which resulted in incubation
mixtures containing TPCK-treated SF samples) was
added directly to the incubation mixinre. This was
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fdone te characterise the effect of TPCK on the sys-
tem producing MS during the incunbation period at
37°C, because in our experimenis TPCK was not re-
moved from inhibited samples before testing their ac-
tivity. The resulis show that 2.5 X 10~% M present in
the incubation mixtere slightly affecis the MS produc-
tion (fig. 1a), whereas the presence of 5 X 105 M
TPCK in the incubation mixture had no effect (fig. 1b).

Methanol alone inhibits the activity of SF slighily
as can be seen from the fig. 1 (control samplas +
MeOR), if preincubation takes place for a longer time.
In other experiments {not shown) it was found that
when a higher methanol conceniration was vpsad in
preincubation, o lower SF activity was retzined.

Both ribosomes and SF are necessary for MS for-
mation {4] in vitro. Therefore, we tested the com-
bined effect of TPCK preincubation, both with SF
and ribosomes, on MS production. Respits in table 1
show that the componen: prignarily affected by
TPCK is the SF preparation, whereas the preincuba-
tion of ribosomes alene with TPCK under the same
conditions which resuited in sebstantial SF inhibition
{86% in the experiment in the absence of tRNAT?®
and poly U (table 1a) and 64% in the experiment
with tRNAFE® and poly U (table 1b)), brought about
only approx. 10% loss in activity of the system. On
the other hand, if boih ribosomes and SF preparation
were first pre-incubated with TPCXK, the residual activ-
ity of both systems further decreased. 11 may sugpest
that ribosomes could be also partly affected by TPCK
action. However 2 more probable explanation is that
addition of ribpsomes preincubated with TPCK re-
sults in a higher finai concenization of the inhibitor
in the incubation mixtuze.

At pressnt it is difficult to exp.zin how TPCK in-
hibits MS formation becanse the overall mechanism of
this reaction is not fully nnderstoed. Also the purest
SF preparations presently available are not fully char-
acterised. Future work is needed to show wheiher the
inhibitory effect repos; ted here is 1.1ated to the previ-
ously reported inhibitory efiect of TPCK on the func-
tion of EF-Tu [3,7]. Anoiher possibility is an unchar-
acterised proiein concemed in the production of MS
is inhibited by TPCK.
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