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ABSTRACT

Many vertebrate small nuclear RNA gene promoters
contain an SPH moatif in their distal control regions that
can confer transcriptional stimulation by RNA
polymerase Il or RNA polymerase lll. Using the human
U6 gene SPH motif as a probe, we isolated a cDNA
encoding human SPH-binding factor (hSBF) from a
HelLa cell expression library. The coding region of
hSBF is almost identical to ZNF143, a 626 amino acid,
seven zinc finger protein of previously unknown
function. Furthermore, the predicted amino acid
sequence of hSBF is highly homologous to Xenopus
laevis and mouse Staf proteins, that bind to SPH motifs
and stimulate transcription of selenocysteine tRNA
gene promoters. Recombinant hSBF expressed in
vitro or from Escherichia coli bound specifically to the
human U6 gene SPH motif as shown by DNase |
footprinting and electrophoretic mobility shift assays
using various mutant SPH sites as competitors.
Antibodies prepared against recombinant hSBF
inhibited assembly of native SBF—-DNA complexes.
Immunodepleted HelLa S100 transcription extract no
longer supported elevated levels of transcription by
RNA polymerase Ill from a U6 promoter containing an
SPH motif, whereas addition of recombinant hSBF
protein to the immunodepleted extract reconstituted
stimulated transcription.

INTRODUCTION

DDBJ/EMBL/GenBank accession no. AF071771

typically, contains two adjacent elements. One is almost invariably
an octamer motif, that is bound by the ubiquitous Oct-1
transcription factor4,6,8-11). It has become apparent that the
other site is often an SPH moti,{2-15). Because of the high
activity, relative simplicity and conservation of the snRNA
enhancer-like region, it is an excellent model to investigate
eukaryotic transcriptional activation.

Some aspects of the mechanism of stimulation of ShARNA gene
promoters by Oct-1 have been elucidated. Oct-1, or a fragment of
this protein that includes the DNA-binding POU domain, recruits
the binding of a multisubunit factor that contacts the proximal
sequence element (PSE) within the vertebrate SnRNA promoter
(16-19). This PSE-binding factor is known as SNAPTF or
PBP. Indeed, Oct-1 interacts with the largest subunit of the
PSE-binding factor, SNAP19Q(@). Furthermore, the presence of
an octamer motif with a basal promoter will stimulate the
formation of Sarkosyl-resistant preinitiation complexes on the
human U6 promoter7j.

Much less is known about the mechanism of transcriptional
stimulation via the SPH element of snRNA distal regions. The
SPH element can function independently, but the highest level of
activation requires both OCT and SPH elements
(6,7,12,1321,22). In the case of the human U6 promoter, the
degree of stimulation effected by these two elements is similar
(7). In addition, partial characterization of HeLa cell and chicken
SPH-binding factor (SBF) has demonstrated that a polypeptide of
[B5 kDa binds to the SPH motif4). Focusing on the SPH motifs
present in selenocysteine tRNA gene promoters, cDNA clones
have been isolated frodenopus laeviand mouse that encode
the corresponding transcription factor, known as $iaf().

Vertebrate small nuclear RNA (snRNA) gene promoters ar8ignificantly,XenopusStaf also binds to SPH motifs in a number
among the most active known in growing cultured cells. In ordeaf SnARNA gene promoters and can stimulate transcription of Ul
to synthesize up to several million new copies of a sSnRNA durirgnd U6 genes, as well as the selenocysteine tRNA 8/ad)(

every cell generation, a new transcript must be produced fromin this report, we describe the isolation of a cDNA clone that
each promoter every 2—-4 §4). The distal or enhancer-like encodes human SBF. The deduced protein sequence of hSBF is
regions of vertebrate SnRNA gene promoters are responsible &most identical to that of ZNF143, a putative zinc finger protein

a 4- to 100-fold increase in transcriptiarvitro or in cells 8-7).

of unknown functionZ6), and hSBF is highly homologous to the

The distal region is locaté@®00 bp upstream of the start site and,Staf proteins. We demonstrate the specificity of recombinant hSBF
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for binding the SPH element and the ability of this protein t®@NA binding assays
stimulate transcription from a human U6 snRNA pronioteitro.
EMSA For the experiment shown in Figuse a radiolabeled

MATERIALS AND METHODS probe containing both the OCT and SPH elements from the
human U6 distal region (NPLUSO probe) was prepared by PCR
Screening ofA gt11 cDNA expression library as described1¢). For the experiment shown in Figude a

) double-stranded oligonucleotide probe containing the U6 SPH
AA gtll HelLa S3 cDNA Ilbrary (Clontech no. HL3021b, lot NO.element [NONOCT(|Ong)j_4] was end-labeled usmg_?ZP]ATP
37208) was screened according to established proceduggfi T4 polynucleotide kinase. DNA-protein complexes were
(27-29) using a concatenated, radiolabeled double-strande@parated on 4% polyacrylamide/Tris—acetate/EDTA gels as
oligonucleotide corresponding to the human U6 SPH motifiescribed previously2@). The amounts of radioactivity in the

[NONOCT (long); 14]. Approximately 5.5x 1(P phages were hSBF-DNA complexes were quantified using a Fujix BAS2000
screened at a density of X3.0* per filter. Two positive clones Phosphorimager (Fuji).

(ASBF1 and\SBF2) were selected that withstood four rounds of o . o

probe binding. Inserts were excised by restriction BittRl and ~ DNase | footprintingThe radiolabeled probe for footprinting was

subcloned into the pGEM3Zf(+) plasmid vector (Promega). Thif1® NPLUSO probe described above for the electrophoretic
insert from\SBF2 was sequenced entirely on both strands usir\'QOb'“ty shift assays. Binding, DNase | digestion and gel

the dideoxy method with multiple internal primers. This partiaf'€ctrophoresis were carried out as described previali§ly (

cDNA sequence of human SPH-binding factor has been deposited

in GenBank under accession no. AF071771. In vitro transcription in HeLa S100 extract
S100 extracts were prepared from HeLa spinner cells as described
Production of recombinant protein (30). In order to remove endogenous SBF, the extract was

immunodepleted using polyclonal anti-hSBF antiserum. Protein
A-Sepharose resin was preincubated with immune serum,
Heimmune serum or no serum for 1 h at room temperature. After
ashing twice with phosphate-buffered saline and three times
ith buffer D (0.1 M KCI, 20 mM HEPES, pH 7.9, 20% glycerol,

.1 mM EDTA, 2 mM dithiothreitol), the antibody—protein
A-Sepharose resin was incubated with the S100 extragtl (20
resin/200ul S100) for 2 h at 4C with gentle agitation, followed

by a brief centrifugation to separate the depleted extract.
Expression in bacteriaEscherichia coli BL21(DE3)pLysS Transcription reactions were carried out with 50 ng of plasmid
competent cells were transformed with pET5a/SBF2 DNA an®NA containing the U6/CFREE reporter plus 450 ng of
production of recombinant protein was induced by addition dfGEM3Zf(-) DNA. Final reactions (2fl) contained 40 mM
IPTG to 1 mM for 3 h at 3TC. Pelleted cells were resuspended{Cl, 8 MM HEPES (pH 7.5), 2 mM Mggl2 mM dithiothreitol

in 0.5 M NaCl, 20 mM Tris (pH 7.5), 10% glycerol, 1 mM EDTA, and (1100 ug of protein from a HelLa cell S100 extract. After
0.1% NP40, 2 mM dithiothreitol, lysed by sonication andpreincubation at 30 for 90 min, transcription proceeded with
centrifuged at 800@ for 15 min at 4C. The insoluble pellet the addition of nucleoside triphosphates to final concentrations of
containing recombinant hSBF(76—626) was washed once with 1 45 mM ATP, 0.5 mM UTP, 2QM unlabeled GTP and 10Ci

urea, 0.1 M Tris (pH 7.5), 20 mM dithiothreitol and then dissolveda-32P]JGTP (800 Ci/mmol; DuPont/NEN), along witlkamanitin

with 7 M urea, 0.1 M Tris (pH 7.5), 0.1 mM ZnCRO mM  to 2ug/ml. After further incubation at 3@ for 30 min, nucleic
dithiothreitol by continuous agitation for 30 min at roomacids were isolated by phenol/CHGéxtraction and ethanol
temperature. The solution was cleared by centrifugation atg00gprecipitation. RNAs were separated by electrophoresis on 12%
for 15 min and the supernatant was dialyzed overnight@t 4 polyacrylamide/8.3 M urea gels, visualized by autoradiography
against 0.1 M KCl, 20 mM HEPES (pH 7.9), 20% glycerol, 0.1 mMpr quantitated using a Fujix BAS2000 Phosphorimager (Fuji).
ZnCly, 2 mM dithiothreitol.

In vitro transcription/translationTheEcdRl insert from pGEM/
SBF2 was subcloned into the pET5a vector (Promega). TranslatiB
of the T7 transcript from this template is expected to yield
protein of 568 amino acids including the hSBF sequence fro
V76 to D626 (C-terminus). Synthesis of this protaimitro was
carried out using the manufacturer’'s protocol with\d@ 7
Quick transcription/translation system (Promega).

RESULTS
Production of polyclonal antisera against hSBF and Molecular cloning of cDNA encoding human SPH-binding
western blots factor

Antisera were generated from two rabbits injected with recombinahit order to isolate a cDNA clone that encodes human SBF, we
hSBF(76—626) that was gel purified and emulsified along witlscreened a Hel& gt11l expression library with a radiolabeled,
the slice of polyacrylamide. Sera were assayed initially by ELIS&oncatenated oligonucleotide containing the human U6 snRNA
and western blotting and then by inhibition of SBF—-DNAgene SPH motif. Two independent plaques were obtained after
complexes in an electrophoretic mobility shift assay (EMSA). screeninglb50 000 phage. Limited sequencing of the first
For the western blot§,100 ug of total protein from a HeLa candidate indicated that we had obtained a partial cDNA encoding
S100 extract were fractionated on a 7% polyacrylamide—SDS dalman $ibp-2, a protein that binds to the immunoglobpulswitch
and electrophoretically transferred to a nitrocellulose filter. Theegion 31). However, it is unlikely that hSBF angll$p-2 are the
filter was incubated with a 1:1000 dilution of anti-hSBFsame since the predicted molecular weighfudifi'=2 (1110 000) is
antiserum and visualized by a colorimetric assay using Westesignificantly larger than that of hSBEBS 000), a value that was
Blue stabilized substrate for alkaline phosphatase (Promega).determined by protein—-DNA crosslinkingi4). Partial sequencing



4848 Nucleic Acids Research, 1998, \ol. 26, No. 21

-2

of a second candidat&§BF2) showed that it was highly A M 1
homologous to human ZNF1436) and Xenopus laevisStaf
(23). Complete sequencing of theSBF2 insert (GenBank
accession no. AFQ71771) demonstrated that it contained a partial
cDNA, including nucleotides that encode amino acids 76—626 of
the ZNF143 coding sequence, with a single nucleotide difference
leading to an E Q change at amino acid 549. The deduced hSBF
sequence contains seven putative CCHH zinc fingers in the
central region of the primary structure. Our partial cDNA clone
encodes two of the four 15mer repeats noted previously in the
sequences of Staf froldenopusand mouse 23,24). In the _—
3-untranslated region ®JTR), the HelLa-derived hSBF sequence ) [
is truncated relative to ZNF143 with divergent sequence prior to
the polyadenylation site of hSBF. —
In order to obtain the remainder of the coding sequence of HeLa
cell SBF, we employed RT-PCR with a sense strand primer
corresponding to the start codon region of ZNF143, an antisense
primer including hSBF sequence just@the C-terminal 15mer B
repeat and total RNA isolated from HelLa cells. The sequence
obtained was identical to that of the N-terminal region of ZNF143 >
(results not shown). Human SBF is highly homologous to 2
XenopusStaf (463 out of 626 residues are identical = 749p;
and the recently cloned mouse Staf (608 out of 626 residues are ® "‘"
identical = 97%24). X

s e  hSBF(76-626)

OCTPOU
hSBF(76-626

DNA-binding specificity of recombinant hSBF

1l
"W e

In order to investigate the DNA-binding properties of hSBF
encoded by the cDNA clone, we constructed a bacterial
expression plasmid containing the hSBF sequence. Recombinant
hSBF was expressed in bacteria and partially purified by urea -
solubilization out of inclusion bodies (Fi@A). This protein SEH
preparation bound the SPH motif of the human U6 distal region
in a DNase | footprint assay (FitB). Furthermore, we noticed
two details of the DNase | protection pattern of recombinant SBF
that matched what was found with a HelLa cell fraction of SBF
(see fig. 6 inl4), namely an extended region of protectiomos
the SPH motif and a hypersensitive band at the junction of the - "
OCT and SPH elements.

In addition, we expressed hSBF(76—626) after transcription/ b 4
translationin vitro and used the protein in an EMSA (F). A
strong hSBF-DNA complex was detected on a human U6 distal
region probe containing both octamer and SPH motifs. This
complex was formed only upon addition of a transcription/ £ @
translation lysate containing the pET/hSBF(76—626) plasmid and '
not with addition of a pET5a control plasmid (compare lanes 5-7
with lanes 2—-4 in Fig2A). Furthermore, the hSBF-DNA Figure 1. Recombinant hSBF(76-626) binds to the human U6 SPH motif.
complex was competed effectively by addition of unlabeled hUBA) SDS—PAGE showing expression of hSBF(76-626)¢oli. Lane 1 shows

; : -92 A total protein from cells lysed after 3 h IPTG induction at@and lane 2 shows
SPH O“gonUdeOtlde (FI , lanes 12 and 13)’ but not by partially purified protein recovered from inclusion bodies after urea solubilization

a?'d't'on of OCT oligonucleotide (FigA, Ianes 10 and 11). A and removal of urea by dialysiB)(Binding of human U6 SPH motif by
minor complex was formed on the probe with both pET5a controlecombinant hSBF(76-626) detected by DNase | footprinting. Lane 1 shows
and pET/hSBF(76-626) samples that was competed upahe pattern of digestion with naked DNA probe, lane 2 shows protection by a
addition of unlabeled OCT oligonucleotide. It is possible that thigecombinant protein containing the Oct-1 POU domain and [anes 3 and 4 show
complex resulted from a small amount of Oct protein in thethe cleavage patterns after incubation with recombinant hSBF(76-626).
reticulocyte lysate. To further analyze the specificitynofitro

translated hSBF(76—626) protein in EMSA experiments, we added

various plasmid DNA competitors that contained mutations in theslatively less effective competitors for binding of the recombinant
SPH motif (Fig2B). These mutations have been shown to competeSBF protein than the wild-type SPH element (B©). Signifi-

less effectively than the wild-type sequence for hSBF—DNAantly, the RM2-8 mutant was the most effective competitor among
complex formation in gel mobility shift experiments using HeLathe mutants in experiments using bothithétro translated hSBF
S100 extracti(4; bottom row of Fig2C). All the mutations were (30% complex remaining with 1ug competitor) and the
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with Hel.a 5100

Figure 2.Binding of recombinant hSBF(76—-626) expresseithlwtro transcription/translation is sensitive to mutations within the U6 SPH n#gtiElectrophoretic

mobility shift assay witlin vitro translated protein. Protein was expressed from the pET/hSBF(76—626) plasmid DNA or a pET5a control plasmid lacking any inser
incubated witiB fmol of radiolabeled probe containing the human U6 SPH+OCT elements and separated by electrophoresis on 4% polyacrgitamatieimpn

gels. Bands labeled ‘Oct’ or ‘hSBF’ represent complexes that were competed by unlabeled OCT oligonucleotide (300- andr@Ociadess in lanes 10 and

11, respectively) or unlabeled SPH oligonucleotide (300- and 3000-fold molar excess in lanes 12 and 13, rescHeglygnces of sense strand of the human

U6 SPH motif embedded in plasmid DNAs used for competition experiments. Each plasmid contained a human U6 maxigend mitiedicies @ the octamer

motif (OCTMUT) and the specified mutations in the adjacent SPH motif (described irCLEMSA usingin vitro expressed hSBF(76-626) pli3 fmol of
radiolabeled U6 distal region probe containing OCT+SPH motifs, and various amounts of plasmid DNAs containing no U6 fs&btevi(g-type U6 promoter
(maxiU6) or promoters containing mutations in the SPH motif. Quantification using a Phosphorimager is tabulated in tHedd% I8BE—DNA complex’. A
quantitative comparison using the same mutant SPH competitagsofleach) in EMSA experiments with HeLa S100 extract is supplied in the bottom row (14).
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endogenous hSBF present in S100 extract (25% complex
remaining with lug of competitor). Quantitative comparison of
the other mutants is complicated because all are relatively
ineffective, leaving >40% of hSBF-DNA complex even after
addition of 1ug of plasmid DNA. In combination, DNase |
footprinting and EMSA results show that the recombinant protein
produced from the SBF2 cDNA clone binds to the human U6
SPH motif with the same specifity as the native SBF present in
extracts from Hela cells.

Polyclonal antibodies to hSBF inhibited assembly of
SBF-DNA complexes

To further verify the authenticity of the hSBF cDNA clone and to
provide a biochemical reagent for studies of SBF function, we
used recombinant, gel-purified hSBF(76—626) as an antigen to
prepare rabbit polyclonal antibodies. Binding of a western blot
containing total protein from a HeLa S100 extract with the
anti-SBF antiserum identified a major bandi6® kDa (Fig3A).

At present, we do not know whether the closely spaced doublet
indicates mild degradation of hSBF or altered native forms of the
protein. The estimated molecular mass of 79 kDa on the western
blot is fairly close to the size of 85 kDa that we determined
previously by UV light-mediated protein—DNA crosslinkirig).

In addition, anti-SBF antisera from both rabbits that we
inoculated effectively inhibited detection of hSBF-DNA
complexes on a human U6 SPH oligonucleotide probe incubated
with HeLa S100 extract (FiggB, compare lanes 2 and 3 with
lane 1 or lanes 5 and 6 with lane 4). We detected no discrete
supershifted band in this assay, although a significant amount of
probe was retarded at the origin of the gel when the antisera
were added subsequent to complex formation @Bglanes 5
and 6).

Recombinant hSBF-stimulated transcription from a U6
promoter in vitro

In previous work we have demonstrated that a human U6
promoter containing a single copy of an SPH motif was
transcribedn vitro at an(3.5-fold higher level than a promoter

— 200K

— 116K
— 974K

hSBF — e
— 66K

antiserum
added later

+et-SBF(A)
+o-SBF(B)

+ .

+-SBF(A)
+a-SBE(B)

+P.1.

Ty
—d

) extract

origin — —

hSBF  — -

Us SPH —
probe

lacking any distal element) In order to examine further the Figure 3. Polyclonal antibodies prepared against recombinant hSBF(76-626)
capability of hSBF to stimulate polymerase Il transcription of bind specifically to native hSBFA] Western blot. Approximately 108y of

snRNA gene promoters, we used anti-SBF antiserum to immus

otal protein from a HeLa S100 extract were fractionated on a 7% polyacrylamide—
DS gel, electrophoretically transferred to nitrocellulose and probed with a

nodeplete the HelLa S100 transcription extract. The immung:1000 dilution of serum. Antibody binding was visualized with a colorimetric
antiserum almost completely eliminated the ability of the extractssay. The positions of markers run on an adjacent lane are noted on the right
to activate transcription of the +SPH template (NON10) wherside. 8) EMSA. Each lane contained2 fmol of radiolabeled SPH
Compared with the dI-84 template (F@ compare lanes 6 and oligonucleotide probe andi of protein from a HeLa cell S100 extract. For

7 with 2 and 3). Using a gel shift assay, the immunodeplete

mples in lanes 1-3, Qubof the designated antiserum was added at the same
e as the S100 extract and incubated a€3or 30 min. For samples loaded

extract contained a barely detectable amount of hSBF (results ngianes 4-6, the SPH probe and S100 extract protein were preincubated at 30
shown). Controls in which the HeLa S100 extract was treateébr 30 min, followed by a further 15 min incubation after the addition qfil0.5
without serum or with preimmune serum did not diminish theof the designated antiserum. Two antisera from rabbits separately injected with

SPH-dependent transcriptional stimulation (B#, lanes 4 and
5 and 8 and 9, respectively).

SBF antigen (A and B) or preimmune serum (P.l.) were used in this
experiment. The band marked ‘hSBF’ was the only one competed by addition
of excess unlabeled SPH oligonucleotide in samples that lacked rabbit antisera

Next, we added back recombinant hSBF(76-626) to theresults not shown).

immunodepleted extract and compared the transcription of the
dl-84 and +SPH templates. Addition of the recombinant protein
caused a marked increase in transcription, up to a 6-fold higher
level with (20 ng of protein (Fig4B, lanes 4-6, and C). We
consistently found that the recombinant hSBF(76-626) also

stimulated transcription of the dI-84 template that lacks an SPéf the +SPH/U6 promoter was at least double that of the —SPH
motif (Fig. 4B, lanes 1-3, and C). However, the fold stimulatiortemplate (Fig4C).
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Figure 4. In vitro transcription reactions using human U6 promoter templates in hSBF-depleted HeLa S100 éxttdetsa §100 extract was depleted of hSBF
using anti-SBF antiserum or mock-depleted without addition of any serum (ProtA beads) or with addition of preimmune senum)FUntreated S100 extract
or each treated extract was used to compare the transcriptional efficacy with 50 ng of a proximal-only U6 promoter te8dptat&Qdig of a template containing

a single copy of the SPH element ligated to the U6 proximal promoter (NON10). Bands labeled ‘U6/CFREE’ are transcrifitsrdetiedd6é promoter. The band
marked ‘tRNAYS resulted from guanylyltransferase radiolabeling of endogenous RNA in the extract and served as a convenient recofeneeshtsample.

(B) Stimulation of U6 promoter transcription by addition of recombinant hSBF(76-626) to SBF-immunodepleted S100 extracttioAd oceatained
immunodepleted extract such as characterized in lanes 6 and 7 from (A). Reactions analyzed in lanes 1-3 contained &#CREBEABBSMId DNA, whereas
RNAs in lanes 4-6 resulted from reactions containing 50 ng of NON10 (+SPH) plasmid@Ngudntitation of transcription reactions. Transcripts that had been
separated by electrophoresis on polyacrylamide gels were quantified with a Fujix BAS2000 Phosphorlmager (Fuji). Afterdssktyamiion, the amount of each
U6/CFREE group of bands was normalized according to the #iRNand intensity in that lane and compared with the signal from each promoter when hSBF(76-626)
was omitted from the transcription reaction. Each bar represents the average of two independent experiments and thevesritrebaargie from each experiment.

DISCUSSION another human zinc finger protein known as ZNF76, originally
proposed as the human homolog of SE&32). On a northern
We have isolated a cDNA that encodes the transcription factblot, ZNF76 is not expressed in HeLa cellg)( so it is unlikely that
hSBF, that binds to the SPH element of a human U6 snRNA geaer previous work analyzing the DNA-binding and transcriptional
distal region. Antibodies prepared against the recombinaptoperties of hSBF in Hela cells can be ascribed to ZNF76.
protein expressed from the open reading frame recognizétevertheless, the potential for a family of human proteins related
specific hSBF-DNA complexes formed with native protein into hSBF/ZNF143 raises interesting questions regarding differential
HelLa cell extracts and eliminated the capacity of such extracts tegulation of promoters containing SPH elements.
stimulate transcription by RNA polymerase Il from U6 promoters Based on comparison to the ZNF143 sequence, our HelLa
that contained an SPH element. Addition of recombinant hSBé&ell-derived cDNA clone contains only a partial sequence starting
reconstituted transcriptional activationvitro. ata valine codon at position 76. We carried out RT-PCR with total
The hSBF coding sequence is almost identical to that d¢ieLa cell RNA to obtain additional HeLa cell cDNA sequence
ZNF143 (1 ntchange), firstisolated in a general screen for huméor hSBF and the sequence matched that of ZNF143 exactly.
cDNAs containing zinc finger sequenceX)( The gene for However, we have been unable to obtain the sequence of the
ZNF143 is located on chromosome 11 at position 11p15.3-155-untranslated region ‘@ TR) of the HelLa cell cDNA after
Furthermore, the hSBF amino acid sequence is highly homologaossveral attempts with ABACE procedure. We have noticed that
to that of the recently cloned mouse Staf (92%;andXenopus the 10 in-frame codons immediately upstream of the first ATG in
laevisStaf (74%23), proteins named according to their ability to the ZNF143 and mouse Staf sequences match those found in the
bind to SPH elements in, and activate, the promoters apen reading frame ofenopusStaf except for a single glycine
selenocysteine tRNA genes. These proteins are homologoustaéalanine substitutior?@). Such conservation of deduced amino
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acid sequence within thé-BTRs raises the possibility that the REFERENCES

hSBF/ZNF143 and mouse Staf genes might have multipl
transcriptional start sites or the primary transcript could be,
alternatively spliced, in order to produce multiple proteins
differing at their N-termini.

On a related issue, thé-BTR of the HelLa-derived hSBF 3
cDNA clearly deviates from that of ZNF143, which was isolatedy4
from a human insulinoma cDNA librarg®). The hSBF 3UTR
is much shorter with a distinct polyadenylation site marked by &
stretch of A residues at thé&énhd and an appropriately placed
AAUAAA signal sequence. After diverging from the hSBF
sequence, the-BJTR for ZNF143 extends over 1600 nt farther 7
with no clear polyadenylation site at itsedid. Analysis of the 8
genomic sequence of hSBF/ZNF143 will provide information
regarding alternative mRNA formation at either end of the
message. 10

Using an extract depleted of endogenous hSBF, we ha
demonstrated transcriptional stimulation of the human U
promoter by recombinant hSBF(76—-628)vitro (Fig. 4). Our 12
hSBF protein preparation also increased transcriptional Ievels
from a promoter lacking the SPH motif, although to a S|gn|f|cantl
lesser amount. Perhaps, at the concentrations used in thes
experiments, hSBF has the capacity to bind and stabilize the W§
transcription complex by protein—protein interactions. However,
anti-hSBF antibody depletion does not significantly reduce trané
cription of the U6 basal promoter. These seemingly contradictoryy
results could be resolved if the hSBF target is not limiting in the
in vitro assay or if effective depletion of the target would requwé8
formation of a multiprotein complex on the promoter. 20

Previous reports have employed oocyte injectionmdo-
phila cell transfection assays with Staf proteins to show activatiazi
of selenocysteine tRNA and U6 snRNA gene promoters by RNA
polymerase Il and U1 snRNA and thymidine kinase promote
by RNA polymerase Il 15,24,25). Furthermore, while this 23
manuscript was under review, work was published demonstrating
transcriptional stimulation by ZNF143 and ZNF76 of seleno?*
cysteine tRNA and U1 promoters denopusoocytes §3). We o5
are using then vitro transcription assay with the human U6 26
promoter in order to investigate the function of this importang?
activator protein. o8
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