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ABSTRACT. The Autographa californicamultinucleocapsid nuclear polyhedrosis virus genome contains
nine homologous region (hrl, hrla, hr2, hr2a, hr3, hrda, hrdb, hrdc, and hr5) sequences that are thought
to be involved in viral replication and activation of transcription. Our results show that the 750 bp hrl
sequence is capable of functioning as an enhancer of transcription of foreign genes from the homologous
late polyhderin gene promoter and the heterologdtssophilaheat shock proteinhp7Q promoter in

insect cells. Introduction of an additional copy of the complete hrl element downstream to the polyhedrin
locus in the viral genome, while not affecting the stability of the recombinant virus for at least 30 serial
passages, led to hyperexpression of reporter genes. The enhancement in the expression levels of foreign
genes varied from 40 to 90-fold depending on the promoter used.

The baculovirus expression vector system (BEVS) utilizing are indeed essential for and function as viral replication
Autographa californicamultinucleocapsid nuclear poly- origins in vivo is still not known. The hrs have also been
hedrosis virusAcMNPV)! continues to be widely used for  shown to act as transcriptional enhancers of reporter genes
the production of recombinant proteins in insect cells ( driven by the baculovirus early and delayed-early promoters
6). This system employs the viral very late and powerful (13—19). We previously demonstrated that hrl, locate?l 7
polyhedrin folh) and pl0 gene promoters that allow kb upstream of theolh gene in the wild-typeAcMNPV
abundant expression of foreign genes in a temporally genome, enhances transcription from this very late viral
regulated manner. The circular supercoiled double-strandedpromoter in a position and orientation independent manner
DNA genome of 134 Kb encodes around 150 polypeptides in plasmid based transient expression ass&G 21).

(7, 8). ACMNPV expression undergoes tight regulation at Enhancement of expression was demonstrated to be a direct
the transcriptional level and occurs in an ordered fashion result of enhanced transcription from thelh promoter and
through early and very late phas@s10). The viral genome  was independent of thari function of hrl. We also showed
consists of nine homologous region (hrl, hrla, hr2, hr2a, that a 38 kDa host protein, hrl-binding protein (hr1-BP),
hr3, hrda, hrdb, hrdc, and hr5) sequences of4200 bp in interacts with high specificity and affinity with functionality
length (L1). Because of their high A T content, symmetric  relevant motifs at multiple sites within hr21). We have
location throughout the viral genome, presence of imperfect now analyzed the effect of hrl on the expression of reporter
palindromes, and the ability to serve as origin of replication genes driven by th®rosophilaheat shock proteinh6p70Q
(ori) in transient replication assays, the hrs are thought to promoter andpolh promoter using recombinant viruses
be involved in viral replication12). Whether any of these  carrying the hrl element cloned downstream in the poly-
hedrin locus in the baculovirus genome. A dramatic increase
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Ficure 1: Recombinant transfer vector carrying the hrl element. This plasmid chrciesd lacZ under the transcriptional control of
ACMNPV polhand theDrosophila hsp7(@romoters, respectively. The downstrepath does not carry any reporter gene. A SV40 terminator
between the upstreapolh and hsp70ensures termination of transcript from both the promoters. In this construct, the orientation of hrl
with respect to thénsp70promoters is the same as the normal orientation of hrl with respect fwothg@romoter in the wild-type viral
genome.

experiments, cells were infected with virus at a multiplicity earlier @4). A recombinant virus (&dacluc-hrl) carrying
of infection of 10 PFU/cell. The viral inoculum was removed an additional hrl (a-hrl) along with two reporter genes was
after 1 h infection followed by repeated washing with constructed by cotransfecti®P insect cells with pBVlacluc-
complete medium to remove any traces of residual virus. hrl plasmid DNA and Bsu361 digested pBacPAK6 viral
Mock-infected cells received identical treatment except that DNA (Clontech) using lipofectin (GibcoBRL). Methods of
no virus was added to the cells. cotransfection, plaque assay, and purification of recombinant
Construction of Recombinant Plasmillasmids propa-  viruses have been described elsewhe2d).(Individual
gated inEscherichia colDH5a cells were purified in Qiagen  plaques purified viruses were used as a source for the
columns as instructed by the manufacturer (Qiagen Inc.) expression of reporter genes in insect cells to study the hrl
Construction of recombinant plasmids carrying heterologous modulated transcription from both homologous and heter-
promoters and the baculovirus hrl sequence was performedlogous promoters. The recombinant virus carryidglac-
as described2d). The hrl sequence, excised as 0.752 Kb luc-hrl or lacking the additional hrl (a-hr1)Agac-luc) but
Sall fragment from pSHhr120Q), was cloned into the unique  carrying only the resident hrl (r-hrl) was used to infe®t
Bglll site of pUlacluc @4) to construct the recombinant cells. Assays for expression of reporter genes in virus-
transfer vector pBVlacluc-hrl (Figure 1). infected cells were performed similar to that for transient
Transient Expression Assay$ransfection of reporter — expression described earlier.
plasmids intoSP cells was carried out using Lipofectin Northern Blot HybridizationTotal RNA was isolated from
(Gibco BRL). Equal amount of reference and recombinant virus infected 2x 10° SB cells using guanidium thiocyante,
plasmid DNAs were used for transfecting<210® SB cells as described 26). Cells were infected with appropriate
seeded in 35 mm tissue culture dishes. A total of BD®f viruses at an MOI of 10 and harvested at different hours
transfection mixture containing plasmid DNA (2@) and postinfection. Cells were washed with ice-cold 1X phosphate
lipofectin (15uQ) prepared in serum-free TNMFH was added buffered saline (PBS) prior to isolation of RNA. A total of
to the culture wells. After incubating at ZIC for 6—8 h, 20 ug of RNA was subjected to electrophoresis (2 h) on a
the cells were washed twice with complete medium and formaldehyde gel (1.4% agarose) inxXL3[N-morpholino]
infected with wild-typeACMNPV at an MOI of 10. The propanesulfonic acid (MOPS) buffer (0.02M MOPS (pH 7.0),
expression of the reporter genes cloned under polyhedrin and2 mM sodium acetate, 1 mM EDTA (pH 8.0)) at room
hsp70 promoters was monitored by scoring their enzyme temperature. After partial alkaline denaturation followed by
activities @4) at the required time points postinfection. overnight transfer carried out in 20xSSZ5), the membrane
Cells infected with either wild-type or recombinant viruses (Hybond N") was probed with radiolabeled 1.8 Kiic and
or transfected with transfer vector plasmid DNAs were 3.07 KblacZ fragments separately and autoradiographed.

harvested at different time points after infectighGalac- Primer Extension Analysis of RNAotal RNA (50 Q)
tosidase enzyme expression levels were monitored by aextracted from virus infected cells at 60 hpi was annealed
colorimetric assay by using the substrataitrophenyls- to 1.5 pmol of a®*P end-labeled, 20 rtic-specific primer
galactopyranoside (ONPGP4). The assay for luciferase as described earlie2). Hybridization was carried out at
activity was carried out as describe2Dy. 48 °C for 12 h in hybridization buffer as described previ-

Construction of Recombinant Viruse€onstruction of ously. The primer SBAAGAATGTAACACAAAGGAA-3 ',
recombinant baculoviruses was carried out as describedlocated 46 nt upstream to the luc ATG, was specific to the
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5" end of theluc gene. The annealed mix was precipitated
with ethanol, washed in 70% ethanol, and desiccated. The
pellet was resuspended in B0 of reverse transcriptase
buffer containing 40 U of RNasin, 2.k6g of actinomycin

D, 1 mM dNTPs, and 250 U of AMV reverse transcriptase.
The reverse transcription reaction was carried out at@7

for 1 h and stopped with the addition of 25 mM EDTA, and
the products were precipitated and washed with 70% ethanol.
The RNA was hydrolyzed by suspending the pellet jnlL4

of 0.1 N NaOH/1 mM EDTA at 30°C for 25 min. The
sample was denatured at 76 for 5 min after the addition

of 4 uL of stop solution from the Sequenase Version 2.0
sequencing kit and fractionated on a sequencing gel. Se-
quencing of the pSHIubtrU1 (20) was performed in the
presence of FS] dATP employing the same primer. The
sequencing reaction was run alongside the primer extension
reaction product.

Polymerase Chain Reactioiio perform PCR reactions,
cells were infected with the two viruses at the same MOI.
and the presence of equal levels of both the viruses was
confirmed by dot blot analysis of DNA from infected cells
using luciferase as probe. Total cell DNA was isolated from
SO cells infected with virus of different passage numbers
as described2b). For PCR, primers were designed such that
an amplified fragment was generated from the residential
hrl element (r-hrl), and another fragment of a different size
was generated from the additional hrl element (a-hrl) of
the recombinant viral genome. The primers used for generat-
ing a 0.766 Kb fragment from r-hrl weré-5GTTTTAC-
TATCTGTTCT-3 (P1) and 5 GTTGTCGATAAAACAT-
TC-3 (P2) (Figure 3A). For generating the 1.247 Kb
fragment from a-hrl, the primers used were P1 ahd 5
CGATGTTAAATATGTCCAAGC-3 (P3) (Figure 3A). Vi-
rus-infected total cell DNA (20 ng) was taken in a reaction
volume of 25uL containing 10 pmol of each primer; 250
mM each dATP, dCTP, dGTP, and dTTP (Boehringer
Mannheim, Germany); 1xTaq of polymerase buffer; 0.5 units
of Taq polymerase (Genei, India); and 2.5 mM MgQINA
amplification was carried out for 25 cycles comprising of
denaturation (2 min, 90C), annealing (30 s, 56C), and
elongation (1 min, 70C) in a Perkin-Elmer Cetus Thermal
Cycler (PCR, Model 4800). The PCR products were analyzed
by electrophoresis on a 1% agarose gel in 1X TAE Buffer.

FACS-gal AnalysidACS-gal is a system that enables the
fluorescence activated cell sorter (FACS) to sensitively assay
expression of théacZ (5-gal) reporter gene and sort viable
cells based on the levels of expression of this enzyme. FACS-
gal analysis was carried out as described earlié). Cells
transfected with the plasmid or infected with the virus at
the appropriate time point were harvested and centrifuged
at 2000 rpm for 5 min, washed twice with cold PBS, and
resuspended in 50L of complete medium. Meanwhile, a 2
mM FDG (fluorescein dj3-p-galactopyranoside) stock was
dissolved by being maintained at 3T in a water bath. A
total of 25uL of cells were placed in a tube and equilibrated
in a 37°C water bath for few minutes. To this, 28 of
prewarmed 2 mM FDG was added and mixed briefly by
tapping the tube. After 23 min, the loading was stopped,
and 250uL of cold media was added and incubated on ice
for 30 min (in case of infection experiments)dag h (in
case of transfection experiments). The mix was then centri-
fuged, and the pellet was resuspended in200f medium.
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Ficure 2: Hrl enhances expression of reporter genes driven by
the polh or hsp70promoters. Equal amounts of the two plasmids
pUlacluc and pBVlacluc-hrl were transfected into Sf9 cells
followed by infection with wild-type virus(A) Expression of the

luc gene cloned under theolh promoter was measured at different
time points post infection(B) Influence of hrl on the expression
of lacZ cloned under théasp70promoter.

Just prior to analysis, 2Q@L of 10 uL/mL propidium iodide
(PI) was added.

RESULTS

hrl Enhances Expression of Reporter Genes in Transient
Expression Assay3$ransient expression assays were carried
out to study the effect of the hrl element on reporter gene
expression from thénsp70 promoter, and the same was
compared with the homologoy®lh promoter. The recom-
binant transfer vector pBVlacluc-hrl carrying the firefly
luciferase [uc) and E. coli -galactosidase (lacZ) genes
cloned undepolh andhsp70promoters, respectively, was a
derivative of the expression vector plasmid pBVhrl, carrying
the hrl element, twgolh promoters, and a singlesp70
promoter (Figure 1). The downstregmalh promoter did not
have any reporter gene under its control. pUlaclgg),(
which did not carry hrl but only had thelh-lucandhsp70-
lacZ cassettes, was used as a control plasmid for comparison
in expression studies. Enhancement of expression from the
polh promoter was monitored by measuring luciferase
activity in a luminometerZ0) at various points post infection
(hpi), while an assay fof-galactosidase2@) was used to
study enhancement from thesp70promoter. A promoter-
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Ficure 3: Presence of an additional copy of hrl does not affect the stability of the recombinant virus. (A) Genomic map of recombinant
baculovirus carrying the additional hrl sequence. The top panel depicts lineSrzkdap of ACMNPV. The polyhedrin locus, located

within the A fragment, is enlarged to show the hrl introduced into the viral genome. The position of PCR primers used to amplify the r-hrl
(P1, P2) or the a-hrl (P1, P3) and the size of the corresponding amplified regions are indicated. (B) PCR analysis of the DNA isolated from
vAculacluc-hrl and &dac-luc at different passages (1, 10, 20, and 30). The primer pairs P1 and P2 or P1 and P3 were designed to generate
a 0.766 kb (lanes 2, 4, 6, 8, 10, and 12) or 1.247 kb (lanes 3, 5, 7, 9, 11, and 13) fragment after specific amplification of the r-hrl locus
or a-hrl locus, respectivelA 1 Kb DNA ladder was run alongside as molecular size marker (M, lane 1). Amplification of 1.247 Kb
fragment is not observed from the DNA isolated fromdacluc as it does not carry a-hrl locus (lanes 2, 3 and 12, 13).

dependent increase in reporter gene expression from botHevel of luciferase in transfection with both constructs. hrl
the promoters, modulated by hrl, was observed as a functiortherefore, not only enhances expression of reporter genes
of time postinfection in transient expression assayS®f under the transcriptional control of the vigablh promoter
cells. The level of enhancement of luciferase under the but also the heterologoubsp70 promoter in transient
control of polh promoter increased as infection progressed expression assays.

with maximum enhancement (33.8-fold) attained at 60 hpi Presence of an Extra Copy of the hrl Element in a
(Figure 2A). Thepolh promoter is hyperactive at very late  Recombinant Baculérus Does Not Affect Virus Stability but
hpi in AcMNPV-infected SB cells, and this temporal Leads to @erexpression of Reporter Genéihe effect of
activation profile of the promoter was maintained in the hrl was studied under conditions where this enhancer
presence of hrl. Detectable levels of the lacZ gene productelement was present in the viral genome in addition to the
synthesized undensp70promoter control were observed native resident hrl (r-hrl). A recombinant baculovirus,
early in infection showing maximum enhancement 6fl2- vAdacluc-hrl (Figure 3A), carrying the additional hrl (a-
fold at 36 hpi (Figure 2B). At 48 hpi, there is a fall in the hrl) along with two reporter genes was constructed from
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Ficure 4: Presence of an additional hrl element in the viral genome enhances heterologous gene expression. (A) hrDEdoises
enhancement of polyhedrin drivéuc expression. Panel A(shows thduc expression profile for cells infected wittAdacluc, and panel
A(ii) represents the luciferase levels for cells infected widacluc-hrl. (B) Expression gf-galactosidase from thiesp70promoter is
enhanced by~40-fold by hrl. Panels B(i) and B(ii) show thacZ expression of cells infected withAdacluc and Ydaluc-hrl viruses,
respectively.

the plasmid pBVlacluc-hrl. In Adacluc-hrl, the r-hrl is For monitoring the effect of hrl on foreign gene expres-
located about 4 Kb upstream, whereas the a-hrl is placedsion, VAdacluc, which lacked the a-hrl but only carried the
downstream of theolh-luc reporter cassette. Presence of r-hrl, was used as a control virus in expression studs.
the a-hrl sequence could possibly create impediments to thecells were separately infected at the same MOI with
stability of the recombinant virus as homologous recombina- recombinant virusesAdacluc and Ydacluc-hrl. In addi-
tion mediated deletion, the insertion of large DNA segments tion, the presence of equal levels &dacluc and vdacluc-

are known to occur during serial passagg3 27), and this hrl DNA was further ensured by dot blot analysis of DNA
could therefore be a matter of possible concern. To excludefrom infected cells usinduc gene as a probe (data not
this possibility, the stability of the recombinant virus shown). Reporter expression analysis showed that the
vAdacluc-hrl was directly monitored for up to 30 serial temporal activation profile for the luciferase gene under a
passages by PCR amplification. Total DNA isolated from polyhedrin promoter followed that expected for a gene under
SPB cells infected with ®dacluc or \Adac-luc-hrl at a very lateAcMNPV promoter. In the presence of the a-hr1,
different passages was used as template. PCR amplificationenhanced levels of luciferase was observed at all times
using primers specific for sequence flanking the hrl elements postinfection (with maximum enhancement of 95-fold) over
(Figure 3A), generated bands of two different sizes (Figure the basal virus &dacluc attained at 72 hpi. Figure 4A(i)
3B). A 0.776 Kb fragment corresponding to r-hrl was shows the expression profile of cells infected witkdacluc,
amplified from VAdacluc-hrl infected cells with primers P1  and Figure 4A(ii) shows the luciferase expression of cells
and P2, while in Adacluc-hrl infected cells, primers P1 infected with VAdacluc-hrl. The additional enhancer se-
and P3 generated an additional 1.247 Kb fragment corre-quence also enhanced the expression ofstigalactosidase
sponding to the a-hrl locus. Results of PCR amplification gene under théasp70promoter up to 40-fold. Maximum

of the first, 10th, 20th, and 30th passages clearly demonstrateenhancement dacZ expression was observed between 30
that the stability of the virus is not affected by the presence and 36 hpi. Figure 4B(i) and 4B(ii) represents fhgalac-

of an additional copy of the hrl element. tosidase levels at various hpi of cells infected with viruses
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Ficure 6: Enhanced transcription effected by hrl is initiated from
authentic transcription start sites. Primer extension analydiscof
transcripts in YAdacluc-hrl or VAdacluc infected cells was carried
out at 60 hpi 15) to determine transcription start site. The lanes

C

performed to determine whether the initiation of transcription
of theluc is from the authentic polyhedrin transcription start
site. Total RNA from cells infected with Adacluc and
vAdacluc-hrl were analyzed by primer extension. Transcrip-
tion of luciferase reporter gene in both the viruses was found
to initiate within the TAAGTATT sequence with the major
band at the B residue of the TAAGTATT motif of the
polyhedrin promoter. This position corresponds to the

thentic start point of polyhedrin transcription in wild-t
Ficure 5: Hrl-mediated enhancement is at the level of transcrip- authentic start point of polyhed anscriptio d-type

tion. Total cellular RNA isolated by standard procedures from in ACMNPV (23 2.8)' Moreover, a high Ie_\_/el of transcriptional
vitro culturedSP cells (lane C) or those infected wittAdacluc enhancement in the presence of additional hrl sequence was

(lane-) or vAdacluc-hr 1 (lane-) was transferred into nylon  also evident (Figure 6, compare hrl lane with L lane). These
membrane (Hybond i) and probed with radiolabelddc (A) or data, while complementing earlier results on increased
lacZ (B) gene. expression in the presence of hrl element, further document

that hrl-mediated enhanced transcription initiates from

vAdacluc and Ydaluc-hrl, respectively. At time points after ~authentic start sites within the virablh promoter.
36 hpi, there was a reduction in tfiegalactosidase activity FACS-gal Analysis Confirms hrl Mediated Enhancement
as observed in the transient transfection assay. These resultsf Reporter GeneFACS-gal analysis provides an ideal
demonstrate that an extra copy of the hrl element is thusmethod for analyzings-galactosidase expression at the
capable of substantially enhancing foreign gene expressioncellular level. Experiments were designed to physically
over and above the resident hrl element. Furthermore, hrimonitor the expression, at the cellular level using FACS, of
can also function as an enhancer for a heterologous promoteione of the reporter genéat2) in SP cells transfected with
(hsp7Q in recombinant baculovirus infected cells. plasmids or viruses with or without hrl. Equal numbers of
Enhanced Expression of the Reporter Genes Is a Direct cells were transfected with the plasmids pUlacluc and
Result of Enhanced Transcription from the Promoters in the pBVlacluc-hrl and subjected to FACS-gal analysis. Figure
Presence of hrlNorthern blot analysis was carried out to 7A(i) shows the FACS analysis of 10 000 cells transfected
compare the relative amounts of RNA produced from cells with pUlacluc wherelacZ is under the control ohsp70
infected with \Adacluc and Ydacluc-hrl at various time  promoter but without hrl. FL1 shows the level of FDG
points postinfection. Total cellular RNA was isolated from (Fluorescein djg-p-galactopyranoside) fluorescence, which
virus infectedSP cells, and equal amounts of total RNA is also a reflection of thg-galactosidase level and FL2
were loaded on a gel, then transferred to nylon membranerepresents fluorescence of propidium iodide (Pl), a marker
(Hybond Nt+) and probed with a radiolabeled 1.8 Kb that distinguishes between live and dead cells. Live cells do
fragment corresponding to the complkte gene (Figure 5A). not take up PI, whereas dead cells take up the stain. The
An identical blot was probed with the 3.07kxZ fragment region R1 represents live cells, and R2 shows live and
(Figure 5B). A drastic increase in steady-state levels of RNA expressing cells. FACS analysis of cells transfected with
was evident in the presence of the a-hrl element. Also, aspBVlacluc-hrl, which has hrl cloned downstream of the
in the protein expression profile, maximum increase in hsp70-lacZ cassette, shows (Figure 7A(ii)) that in the
luciferase transcript levels was observed at late hpi. presence of hrl, the FDG fluorescence is significantly
Enhancement of Transcription from the Polyhedrin Gene increased. This is very clearly seen as a shift in the
Promoter in the Presence of the a-hrl Sequence Was Alsdfluorescent channel in the histogram plot of the FACS results
Evident from Primer Extension AnalysiExperiments were  that corresponds to a 6.5-fold increase in reporter expression
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FiGure 7: (A) FACS analysis of cells transfected with pUlacluc (i) and pBVlacluc-hrl (ii) at 30 h posttransfection. FL1 shows the level
of FDG fluorescence or the level gfgalactosidase expression, and FL2 indicates fluorescence due to propidium iodide. (iii) Cells transfected
with plasmid containing hrl show higher level of lacZ expression seen as a shift in fluorescence in the plot. (iv) The histogram plot shows
a difference of around 6.5-fold in the presence of hrl. (B) FACS analysis of cells infected with Ridashac (i) and VAdacluc-hrl (ii)

at 30 hpi. The plot (iii) shows that the shift in FDG fluorescence is expectedly much greater in case of the additional hrl carrying virus,
and (iv) the fold difference seen in the histogram plot is almost 35-fold.

(Figure 7A(iii) and (iv)). As opposed to plasmid transfection As noticed in earlier experiments (Figure 4B(i) and (ii)), with
experiments (Figure 7A), in infection studies where cells the presence of an additional hrl in the virdsdacluc-hrl,
were infected with the eitherAdacluc (Figure 7B(i)) or the increase in3-galactosidase expression monitored by
vAdacluc-hrl (Figure 7B(ii)) and subjected to FACS-gal FACS analysis is almost 35-fold. These results correlate well
analysis, the shift in FDG fluorescence is remarkably higher. with the fold increase in the reporter assay experiments and
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thus convincingly demonstrate that hrl enhances the expresgene expression is directly a consequence of increased
sion of heterologous promoter driven lacZ reporter (Figure transcription at the level of RNA. While the increased RNA
7B(iii) and (iv)). level also leads to increase in the reporter protein levels as
DISCUSSION evident from Westem blot analysis 'and metabo!ic labeling

Our results demonstrate that the AcMPNV hrl sequence experiments (unpu_bllshed observations), ther_e s a lack .Of

: ) ne-to-one correlation between RNA and protein levels. This

can.be used as an enhan(;er for |r)crea$ed EXPression ok iy tune with the emerging evidences on insufficient
foreign genes in the baculoylrus medlatedllnsect expression .o 1-tion between RNA and protein level§0( 61).
system. hrl functions by directly enhancing transcription

. . ' Invariant steady state levels of certain proteins have been
which was ev_ldent at the level of RNA as _vveII as by FACS eportedly observed with mRNA transcript levels that varied
analysis. Earlier, we showed that hrl1-mediated enhancemen

of transient expression is not due to the putative ori function s much as 30-fold3{). Interestingly, we also observed that

20) of this sequence element. Enhancers are known to havethe presence of an additional enhancer surprisingly resulted
(20) que o S : in enhanced activity and stability of the protein (manuscript
sequence-specific transcription factor binding site(s) that

function from either an uostream or downstream position in preparation). That the presence of an additional enhancer
: P . . mp hrl, the only difference between the two recombinant viruses,
and stimulate weak promoters in a tissue specific manner

; has implications not only in the protein quantity but also

(29—31). The 750 bpAcMPNYV hrl element is composed of : ;

. o quality throws open a number of questions about other
ggpvaenggrbmg?nug:e;tghsaft;o;gébﬁgatﬁégfp%fé%”ggmz and poslsible modes of enhancer actieh,(62) that are being
is distinct from the other host nuclear proteins, namely, the explored.
polyhedrin promoter binding protein (PPBP) that interacts ACKNOWLEDGMENT
with AAMPNV very late gene promoter8Z—37) or the Sp-1 We thank all members of the Hasnain laboratory for
like host factor present in these celB8). The palindromes  helpful discussions.
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