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Abstract 

The RNA polymerase I transcription factor, UBF, belongs to a family of high-mobility-group DNA-binding proteins. Here, a 
human autoantibody reactive with the nucleolus organizer regions (NOR) was used to select cDNA clones encoding the hamster 
transcription factors, UBF1 and UBF2. Comparison at the nucleotide level showed a high degree of homology with other 
mammalian upstream binding factors (UBF) already identified. The deduced amino acid sequences are identical for both UBF1 
and UBF2, except for a 37 amino acid insertion found in UBF1. This insertion is completely conserved among mammalian UBF1 
which indicates a putative role of this region on the function of this transcript. 
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Nucleolus organizer regions (NOR) are the initiation 
sites for nucleologenesis where prenucleolar bodies fuse 
to form interphase nucleoli (Ochs et al., 1985). It has 
been shown that, in addition to RNA polymerase I, other 
auxiliary proteins are required for the initiation of tran- 
scription of ribosomal RNA (rRNA) genes (rDNA). 
Among them, UBF factors bind specifically to the rDNA 
promoter  and form a stable preinitiation complex 
(Schnapp and Grummt,  1991). Human  autoantibodies 
are useful tools to gain insight into the structural and 
molecular organization of intracellular organelles. Several 
of such antibodies recognize different nucleolar antigens 
and have been used in previous studies to provide answers 
to basic questions concerning the molecular components 
and the mechanisms involved in ribosome synthesis. We 
and others have previously described human ant i -NOR 
autoantibodies specific to the N O R  region of animal and 
plant cells (Rodriguez-S~inchez et al., 1987; Chan et al., 
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1991; Rend6n et al., 1992; Goenechea et al., 1992). A 
C H O  lambda ZAP expression library was screened with 
human autoantibodies to NOR. cDNA clones were iso- 
lated that encode sequences of hamster ribosomal tran- 
scription factors, UBF1 and UBF2. Sequence analysis 
showed that several clones codifying for partial hamster 
UBF were firstly identified. A 5' RACE approach was 
used subsequently on hamster reverse transcribed mRNA 
as a template, to obtain full-length cDNA clones for 
UBF1 and UBF2. Those were sequenced completely on 
both strands. To confirm that those deduced nucleotide 
cDNAs were truly derived from mRNA, we amplified by 
PCR reaction full-length UBF1 and UBF2 cDNAs from 
C H O  mRNA reverse transcribed. DNA sequence analysis 
of the PCR products (2.3 and 2.15 kb) confirm the UBF1 
and UBF2 nt sequences initially obtained. As indicated 
in Fig. 1 both UBF are identical at the nt level, except 
for an in-frame 111 nt deletion in the coding region of 
hamster UBF2 that results in the deletion of 37 amino 
acids from the predicted protein sequence. This result, is 
in agreement with those found for human (Jantzen et al., 
1990) and rat (O'Mahony and Rothblum, 1991) UBF. 
The deduced amino acid sequences of hamster UBF1 and 
UBF2 are highly homologous to those of other mamma-  
lian UBF previously described (Jantzen et al., 1990; 
O 'Mahony  and Rothblum, 1991; Maeda et al., 1992). 
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TGTAGGA~AACGGAG~G C AGACTGCCC f'ACAGA C CTGG ~ATGGC CG C C C C C~GGC C~GAC C GCTGG TC C C AGGAAGATATG C TA ACTT~ C T G G ~  C A ~ G ~ C ~ C  C ~ 120 

M N G E A D C P T D L E M A A P K G Q D R W S E D M L T L L E C M K N N [, Q 38 

C CTTCCAAq~AC AG cq'CCAAGTTCA~CCACAGAATCACATATGGACTGGGA~GTTG CATTTAAGGACTTT~AGGAGATATGTGCA~GCTCA~TGGGTGGAGATTTC TAATGAG 240 

P Z N D S S K F K T T E S H M D W E K V A F K D F L G D M C K L K W V E I S N E 78 

GTGAGG AAG TTTCGTA CG T'PG ACAG AATTG ATC C TTG Aq~] CTCAGGAACATGTTAAAAATC CTTACAAAGG CA~CTCAAGA~CACC CAGATTTC C CAAAG AAG C C TCTCACCCC T 360 

V R K F R T L T E I. I L D A Q E H V K N P Y K G K K L K K H P D F P K K P L T P 118 

TATCTCCGCTTCTTATGGAG~AGC(~GGCCAAGTACGCGAAACTCCATCCTGAGATGAGcAACCTGGAcCTAACCAAGATTcTGTCCAAGcAAGTATAAGGAGCTTCCAGAGAAGAAGAAG 480 

g L R F F M E K R A K Y A K L H P E M S N L D L T K I L S K K Y K E L P E K K K 158 

ATGAAATATATTCAGGACTTCCAGAGGGAGAAACAGGAGTT(2GAGC~AAACCTGGCCCGATTcAGGGAGGATCACccTGACCTTATCCAGAATGCCAAGAAGTCGGACATCCCTGAGAAG 600 

N K Y I Q D F Q R E K Q E F E P, N L A R F R D E H P D L I Q N A Q Q S D I P E K 198 

CCC/kAAACTC CCCAG CAACTG TGGTATACCCATGAGAAGAAGG TGTATCTCA/LAG TG CGG C CGGATG C C ACTACGAAGGAGQTGA~xGGACTCCCTGGGGAAGCAGTGGTCTCAGCTCTCG 720 

P K T P Q Q L W Y T H E K K V Y L K V R P D A T T K E V K D S L G K ~ W S Q L S 238 

G ACAAAAAGAGG C TGAAATG G ATTC ATAAGGCCC TG G AGCAG C GGAAGG AG TACG AGGAGATTATGC GAGATTATATC CAG A~C ATC C AGAACTAAACATCAGCGAGGAAGGCATQACC 848 

D K K R L K W I II K A L E ~ R K E Y E E • M R D Y I Q K H P E L N • • E E G I T 278 

A~TCTACCCTCACCAAG GC CG AAC GC C AG CTC AA(] G A CAA(] T'I" I~3 AqxIG G CGA (~ CTACCAAG C CAC CT(2 CGA~CAG CTACTCATTGTAC TGTGC AGAG CTCATGGC C A~ CATG~QGAC 960 

K S T L T K A E R Q L K D K F D C R P 'I' K P P P N S Y S L Y C A E L M A N M K D 318 

GTG C CGAG CAC AG AGCGCAq~GTG C TATG TAGC CAG CAGTGGA~G C qY3CTG TCCC AGAAGGA~GGACG C CTAC CACAAGAAGTGTGACC AGAAAAAGAAAGAqOTA'D~ AGGTAGAACq~-; 1080 

V P S T E R M V L C S Q Q V K L L S Q K E K D A Y H K K C D Q K K K D Y E V E L 358 

CTG CGGTTC CTC G AGAG CTTGCCCGAGGAGG AGC AG C AGCGGGTCC TGGGCGAGGAAAAGATGTTGAAC ATCAATAAGAAACAGACCACCAGTCCAGCC TC CAAGAAG C CTTCTCAGG ~A 1200 

L R F L E N L P E E E Q Q R V I, G ['] E K M L N I N K K Q T T S P A S K K P S Q E 398 

(;GTGGCAAGGGC~]~CTCTGAAAA~]C(X~AAG(~G~CCTGTt~TCTGCCATGTTCATCTTCTCAGAGGAGAAGCGAAGGCAGCTGCAGGAGcAGCGGCCTGAGcTCTcAGAGAGCGAGCq~C~ACC 1320 

G G K G G S E K P K R P V S A M F I b' S E E K R R Q L Q E Q R P E L S E S E L, T 438 

CGCCTGCTGGCCCGCATGTGGAACGA(~`[q`GT(~AGAG~A~3AAGAAGQ(~TAAATATAAGGCTCGGGAGGCTGCTCTGA2~AGCACAGTCTGAGAGGAqGCCAGGTGGGGAGCGTGA2kGAGCGA 1440 

R L L A R N W N D L S E K K K A K Y K A R E A A L K A Q S E R M P G G E R E E R 478 

GGCAAGCTG C C TG AGTCG C C (2AAGAG AG C TG AGGAAATATG(3 CAG CAG AG TGTC ATTGGAGACTATCTGGCTCGCTTCAAGAAqgSJAC CGAGTC AILAGCCTTA~G C TAqX]GAGATGACT 1560 

G K L P E S P K R A b/ E I W Q Q S V I G D Y L A R F K N I] R V K A L K A M E M T 518 

TGG AAC AAC ATQGAGAAGAAGGAG AAG CTGATGTGGATTAAGAAGGCTGCCGAAGAC CAAA~CGATAT(]AGAGAGAGTTAAGTGAGATGCGGGC CC CTC CAG C TG C TACGAACTCTTC C 1680 

W N N M E K K E K L M W ] K K A A E D Q K R Y E R E L S E M R A P P A A T N S S 558 

AAG AAG ATGAAQTTCC AGGTGG AGCC CA/~CCTC C C ATG AACGGTTAC CAG AAG TTC TC C C AGG AG C TG C TG TC C AATGGGGAG CTGAATCAC C TG C CG C TGAAGGAGCG CAq~;G TA 1800 

K K M K F Q V E P K K P P M N G Y Q K F S Q E L L S N G E L N H L P L K E R M V 598 

GAGATTGGCAGCCGCTG(;CAGCGCATCTCCCAGA(;CCAGAAG~AGCACTATAAGAAGCTG~]CGGAGGAGCAGCAGAAGCAGTATAAGGq~CACTTGGACCTCTGGGTCAAGAGCCTGTCT 1920 

E I G S R W Q R I N L) S Q K E H Y K K L A E E Q Q K Q Y K V H L D h W V K S L N b38 

C C C CAGGACCGTGCAG C ATACAAAG AATACATCTC C AATA/LA CG TAAG AATATGACTAAGCTTCGAGGCC CAAATCCTAAGq'CTAGCCGAACCACC CTG CAGTCTAAGTCGGAGTCq'GAG 2040 

P Q D R A A Y K E Y I S N K R K N M T K L R G P N P K S S R T T L Q S K S E S E 678 

G AGGAGGAGGATGAGGAAGATG AGGATGATGATG AAGAGGAAG A GG AGGAAGATGATGAGAATGGGGAC TC C TCTGAGGATGGCGGGGACTCTTCAG AG TCTAGCAG C GAAGATG AG AG C 2160 

E E E D E E D E D D 13 E E E E E E D D E N G D 53 S E D G G D S S E S S S E I] F: S 718 

GAAG A'PGGGGATGAG AATGAGG AC (3 A( 7(~ A T(] A( ? (] A( <1 A< ?G Aq~3 A(2 (3 A'I'GAQ(]AT(3ACG ATG AGG ATGI~AGACAATG AG TCT~AGGG CAG CAG C TC CAG CTCTTC CTC TTC AGG G G AC TC C 2280 

E D G I] E N E D D I ) D D D D D D E D D D E D [£ D N E S E G S S S S S .q S S G D S 758 

TCAGACTCTGAQTCCAACTGAGCTCAGCCC( ~CA{?(?C 71'{ RJG(?A(]( ]CA(;(<( IAA{](]A(]AGCCACq~3f?AGAG( YPC( ?C CTCCCCACCTGACCACCTTTGTCTCTCCCTATGTTCTGTC[ ?CCTCAG 24[)I) 

S D S m S N * 764 

CTTCCCCCACTTTCTT 2416 

Fig. 1. Nucleotide sequence of hamster UBF. The complete deduced aa sequence of hamster UBF1 is shown. Identical nt sequence for UBF2 was 
found except for the doubly overlined sequence that represents the delete region in the UBF2 polypeptide. TGA (asterisk) is the stop codon. 
Sequences for hamster UBF1 and UBF2 have been deposited in the EMBL/GenBank data base (accession Nos. L42570 and L42571). 
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