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Standard preparations of Escherichia coll RNA hil&mcmw (RNAP) contin NTPaso hctivily‘ ngh-wr'fo'mﬁnec ‘éhim-exchauge chromatography -

on Mone Q hus recontly been used by Hager et al, [1990, Biochemistry 29,

“7890-7894] 10 Practionate RNAP into holocnzyme (2,88'0) and core

(@ A8") forms, plus uther . oteln components. We found that one of thess components, of protomer yize sligiily larger than the 0™ subunit, has
NTPuse netivity: it s eMiciently veparated on Mono Q, leaving transcriptionally active holoenzyme and core apparently five of NTPase activity.
Bocause of the simitarity in size with o™, the NTPuse component may escape detection by routine gel eleciraphoresis

RNA polymorase: NTPase (nucleoside ' triphosphataw)

. INTRODUCTION

RNA polymerase from Escherichin coli (RNAP) as
routinely prepared [1.2] appears to be neurly ho-
mogeneous, in the sense that preparations contain very
low tevels of protein components that cannot be us-
signed to the standard subunits, However, such RNAP
does contain NTPase activity, Furthermore, there is
evidence that an NTPase activity associated with
RNAP could function in assuring transcriptional fi-
delity {3-5). To attempt to remove NTPase activity we
used high performance anion-cxchange chromutogra-
phy on Mono Q, recently shown by Hager ct al. [6] to
fractionate RNAP into holoenzyme (ay35°0) and core
(a,88") forms, RNAP subassemblies and other protein
components. We show here that on Mono Q an NTPase
activity is efficiently removed as a component similar in
size to the o™ subunit, representing an unidentitied
compenent dotected by Hager ¢t all leaving RNAP
holoenzyme and core apparcatly free of NTPase activ-
ity.

2. MATERIALS AND METHODS

RNAP was prepared according to Burgess and Jendnisak [1] with
the modification of Lowe ¢t al, {2]. Free o subunit was prepared
according to Lowe et al. [2] from such RNAP preparations, followed
by chromatography on Mono Q (as indicated below: o chited at
approximately 440 mM NaCl). [p-“PJATP was from NEN Dupont.
TGED buffer contains 10 mM Tris buffer, pH 7.9, 5% glycerol, 100
H#M cthylencdiamine tetraacetate, 100 uM dithiothreitol.

A prepacked Mono Q 5/5 column (Pharmacin) was operated essen-
tially as described by Hager et al. [6] using a Pharmacia FPLC instru-
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ment. 3mg RNAP diluted to 1 mg/ml in VGED + 230 mM NaCQlwere
wdsorbed onto a §/8 Moo Qeolumn equilibrated in TGED « Y00mM
NaCl, then a gradient of 300 1o 300 mM NaCl in TGED wn tn 120 -
min at 0.5 m¥min. i

Gel electrophoresis in sodium dodecyl sulfate (SDS)- contalning
polyacrylamide wae performied in 0.5 mm gels, using the Lacmmli[7]
system, with an upper stacking gol of 4% acrvlamide.

NTDuse activity was measured with [p-“PJATP by scimillation -
counting of the released [VPlorthophosphate, after adsorption of
unreacted ATP on charcoal (as in [8]). Conditions: 1.2 mM ATP, 40
mM Tris bulfer, pH 8, 4 mM MpCly 200 mM NaCL, 37°C for W min.
ADP was essentially the exclusive nucleotide product, verificd by thin
Tayer chromatography (sec §5).

Transeripional activity of the parent RNAP and Mono Q fractions
was assuyed with T7-DNA acconding to Chamberlin et al. {9},

RNAP and 0™ concentrations were basod on £, (1 mgml) of .62
for holoenzyme, 0.58 for core and .84 tor o™ {2}

3. RESULTS AND DISCUSSIGN

RNAP was fractionated on a Mone 7 co™ran (Fig.
1) using a very shallow NaCl gradient, as de g el by
Hager ot al. [8]. Core and ‘holoenzyme elute in two-
successive peaks centered at ~390 and ~410 mM NaCl,
respectively, as judged by the subunit pattern on SDS
polyacrylamide gel electrophoresis (SDS-PAGE, Fig.
2a). NTPase activity (Fig. 1) ¢lutes between 350 and 360
mM NaCl with two minor A. peaks well separated
from core and holo, which show no NTPase activity.
The transcriptional activity of the separated, NTPase-
free RNAP (measured for the holoenzyme fraction on
T7-DNA) is equal to or slightly greater than that of the
parent RNAP preparat.on. On SDS-PAGE the NTPase
activity correlates with a protein component migrating
at nearly the same rate as 6™ on 8.75% gel (commonly
used for screening RNAF preparations, Fig. 2a). and
slightly less rapidly than o™ on 6% gel (Fig. 2b). Mono
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Flg. 1. l“muim\mlun ul RNM‘ nMone Q. Lmu.l.huu Froetlon slze,

0.5 ml Overall. prolein monitored by dy NTPae setivity mensured

(ut 1:1.dilution of fractions)as the pmpﬁﬂion of counin not adsorbed

by charconl, The NTPae uetivity of the parent RNAP preparation
wan 0,09 at 300 nM RNAP,

Q (ractions with highu‘ NTPase activity have greater
staining intenwity in the bund just above 6™ in the more
porous gel (Fig. 2b). Mono Q fractions on the leading
edge of the NTPase zone:showed an additionn! band
migrating fhster than & (Fig. 20) whose relative amount
does not corrclate with NTPase activity. As the closes
ness of the NTPase and o™ bunds in Fig. 2b indicutes,
the NTPase component may casily escape detection by
routine gel clectrophoresis. Although the NTPase ap-
pears to be nearly the same size as o™, it upparently is
unrclated since free 6™ clutes {from Mono Q at NaCl
concentrations greater than does holoenzyme,

This is the fivst demonstration of apparently complete
scparability of an NTPasc and the polymerase protein,
in which both fractions were accessible. Volloch ot al.
(4] carlicr removed an unidentificd NTPase trom RNAP
by affinity binding. Pactkou and Coy {8] and Ishibama
et al. [19] obtained partial separations of RNAP and o
protein with NTPasc activity that migrated on SDS-
PAGE between 6™ and . Due to the different elee-
trophoretic behavior it is unclear whether the NTPases
extracted by the latter two groups, which appear to be
the same, are related o tie NTPase we have detected.
However, in Mono Q fractionation of RNAP prepara-
tions, Hager et al. [61 fust as we, found & Gon-o protein
cluting in the low salt range. that on SDS.PAGE
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Fig ' of NAP ami Mono Q.fractions. (a) 8.75% pel: -

lanes ) and 2 mmons 14-and 16 (20 pl); 3. fraction 43 (core, 2 gk

4, 670.5 ug): S, fraction $3 (holo. 2 pg). (b) 6% gel: lanes 1, 4 and

7, ¢™.(0.2-ug): 2, parent: RNAP (2 ug); 3, Mraction 52 (holo. 2upy $

and 6, fractions 13 and 16 (8 41), On gel (b), bands below 6™ have run
oll.

migrates immediately behind ™. This material very
likely represents the same component as the one we
separate,  Thus, the RNAP purification scheme
suggested by Hager et al. removes NTPase in the form
of u ¢™-sized component.
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