
SCIENTIFIC CORRESPONDENCE 

Regulation of BRCA1. 
SIR- BRCAJ, a gene conferring suscepti
bility to early onset familial breast and 
ovarian cancer, has recently been cloned 1

• 

We have found that the 5' end of BRCAJ 
lies head to head with the 5' end of the 
1Al-3B gene2 

, with a maximum distance 
of 295 base pairs (bp) between their puta
tive first exons. This raises the possibility 

BRCAJ, and the two genes are divergently 
expressed4

• 

The genomic sequence at the 5' end of 
the 1Al-3B gene was cloned and partially 
sequenced. This sequence contained the 
previously detected first exon of 1Al-3B 
(ref. 2) as well as 800 bp of new sequence 
upstream. Comparison of this sequence 

BRCA 1 I R primer_____.,_ 

1 CCCACGC~ GCCCNCTGTC CCITnCCGG 

51 GACTCT ACT A cfrrr ACCCA GAGCAGAGGG TGAAGGCCTC CTGAGCGCAG 

101 GGGCCCAGTT ATCTGAGAAA CCCCACAGCC TGGTGCGGGG TCCAGGAAGT 

151 CTCAGCGAGC pcG=G CAGTCGCAGT TIT AATTT AT CTGT AA TTCC 
-BRCAiexool 

201 CGCGCITnC CGTTGCCACG GAAACCAAGG GGCTACCGCT AAGCAGCAGC 

25 1 CTCTCAGAAT ACGAAATCAA GGTACAATCA GAGGATGGGA GGGACAGAAA 

301 GAGCCAAGCG TCTCTCGGGG CTCT~CACCCAGT CTGCCCCCGG 

351 ATGACGTAAA AGGAAAGAGA CGGAAGAGGA AGAATTCT AC CTGAGTTCGC 

401 CGTAAAGCGC CCGCCCTCTC GCCTCTACGC TTCCAGTTGC GGCTTATTAC 
IAI.JBexonlA-

451 GTCAcfGTAA TTGCTGTACC AAGGTCAGAA TCGCCACCTG AGGCCTGAAT 

501 ATCAGCGTAA GATAGTGTCC AAAGCAGTCTTAAGAAGAGG TCCCATTACC 

551 CCACTCTTTC CGCCCTAATG GAGTCCTCCA GTTTAfrAA ATAAAAGGAT 

601 TGTTGGGAGG TGGAGGGAAA GAACTACT AT TTCCAACATG CATTGCGGAA 

651 CGAAAGGCCT TGGCCACACT GTTCCTTGGA AACTGT AGTC TTATGGAGAG 

701 GAACA~CCAAAGCG GGCACAATTC TCACGGAAAT CCAGTGGA TA 

751 <>§GAC CTCCGCGGGCTTATACATGT CAACAGTAAT~TTG@ 

801 GTTGTT ATGT TCTCCT ATCT TGAGAGCAGA GACTAGGCCA AAAAAAGATA 

851 ~AGGAAGAC TACGATTCCC ATCCAGCCCC ACGAGTCTCG 

901 ~~f'dr"ccrcr AAGGT CAGTGGCCTG CGGGGACGCA GTGGGCGCCG 

951 AATTTGCCTG GGGAAGGGGA AATCCCTCTC TGGTCNACATCTGCGCACTC 

1001 

1051 

1101 

1151 

1201 

1251 

CT~CAGCAT CAATGTTTGT TATTGTTGTT CGGGTTCAGG 

TTGCTT~T CGACGCAATC rcc{3 AATGGCGTGG 

TCGTTTTGAG GGACAAGTGG TGAGA~TCTTGGC GAACACTCGG 

AGAAACAGGG GACTAGTT AC TGTCTTT ATC CGCCATGTT A GATTCACCCC 
lA1.3Bexoa I~ 

ACA~GATAGCGGCAGAGCCGGTAGCGGACGGTCCTTG~CTCCG 

GCAGG~GGAAGCTp AAGGAAGCAG CTGCGGTTAC 

1301 CT AGGGGTGG GGTCACGTCA CGCT AAGAGG GTTTGGGGAA GTTCA 

Sequence analysis of the region between the BRCA1 and 1A1· 
38 genes. Brackets, exon sequences; hatched boxes IZLJ. 
positions of primers BRCA1 1R and LH3; open and hatched 
boxes IS:S:],positions of CAT and GC boxes, respectively. 

the database revealed 
100% identity to a 131 bp 
region, 600 bp 5' to our 
published first exon, with a 
randomly isolated messen
ger RNA from the 
myeloblast cell-line KG1, 
termed ORF (N. Nomura 
et al., unpublished results; 
accession number D30756). 
ORF also contained 
sequences identical to 
exons 2-19 of 1Al-3B, but 
not the previously pub
lished exon 1 (here named 
exon lB). This suggests 
that an alternative 5' exon 
(here named exon 1A), not 
present in the origina11Al-
3B eDNA clone, is 
expressed in KG 1 cells. 
This provides evidence for 
alternative 5' starts of tran
scription in the 1Al-3B 
gene. 

Southern analysis of 
BRCAJ- and 1Al-3B -con
taining PAC and cosmid 
clones4 revealed that the 
putative first two exons of 
BRCAJ and the 5' region of 
1Al-3B mentioned above 
(as well as a portion of the 
1Al-3B DNA data not 
shown) all reside on a sin
gle 3-kilobase (kb) Psttl 
fragment. Polymerase 
chain reaction (PCR) 
analysis detected a single 
750-bp fragment, with the 
primer pair lR and LH3 
(see figure). This indicated 
that BRCAJ exon 1 is cen
tromeric to the 1Al-3B 
gene and that the distance 
between the two is less than 

of coregulation of these two genes by a 
bidirectional promoter and the potential 
involvement of 1Al-3B in breast and ovar
ian tumorigenesis. 

During the search for BRCAJ, we iso
lated a number of candidate genes3

• 
4

• One 
of these, 1Al-3B, was isolated from a 
complementary DNA expression library 
with antisera to the ovarian cancer marker 
CA125. and was characterized in our labo
ratories2. JAJ-3B maps to the same P1 
artificial chromosome (PAC) clone as 

300 bp. To confirm this 
result, the PCR product and cosmid 
AlllOO were sequenced with primers lR 
and LH3. The sequence from these 
primers overlapped and the 1R- primed 
sequence read directly into the 5' region 
of the JAJ-3B gene. This result mapped 
the distance between the two genes as less 
than 295 bp (see figure). Analysis of the 
1Al-3B gene 5' region, and the sequence 
between the putative first exons of 1Al-3B 
and BRCAJ, for potential promoter or 
enhancer sites revealed seven potential 
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'CAT' boxes as well as other motifs (see 
figure). No sequences likely to correspond 
to a TATA box were found. 

The proximity of these two genes raises 
the possibility of shared promoter and/or 
enhancer sequences and thus coregulation 
of expression. There are a number of 
examples of such bidirectional promoters, 
including those directing the expression of 
the a1 and a2 collagen genes5 

, of the 
dihydrofolate reductase gene and the 
human homologue of the bacterial MutS 
gene6

, of Swf-1 and Surf-2 (Ref. 7) 
and the Wilms' tumour WTJ and Wit-1 
genes 8•

9 
• Recent work on the collagen 

genes provides clear evidence for a bidi
rectional promoter involving non-TATA 
elements both between and within the 
exons of both genes, all of which are 
critical for the optimal and coordinated 
expression of both genes5

. It is therefore 
conceivable that the 'CAT' boxes and 
other motifs found between the 1Al-3B 
and BRCAJ genes are important for 
the expression of both 1Al-3B and 
BRCAJ. 

A model of dis-coordinate expression 
of BRCA1!1Al-3B would predict a 
decrease of BRCAJ expression with the 
increased expression of 1Al-3B, as is seen 
in ovarian cancers. Alternatively, BRCAJ 
expression could be quenched by anti
sense RNA were an additional 5' exon to 
lie embedded within the 1Al-3B gene. 
Both mechanisms would lead to the effec
tive downregulation of BRCAJ, and would 
remain consistent with a tumour- suppres
sor model for this gene. 
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