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A cluis of zmmeripﬁonai. contyal prateing, typified by c-Myb, dre charaeterised by 4 highly conserved N-terminal DNA Binding domain, which

is chinposed of either 2 or 3 imperfeet repestx of about 52 amine ueids. A

A sequence homalagy scareh of the SWISSPROT protein seyuenee dala

biink with this reglon from mouse ¢-Myb has allowed us to :dcnm’y an aréa nedr the C-rermlnus of repeat 2 that containg o shart sequenve motif,
knawn as the basie region, whish forms the DNA binding site in beth leucing zipper und helix-loop-helix transeription fietars, We |herel’mc pra-
pose that this regien of fepeut 2 amd the homologous part of repeat 3 ws!l form the Myb DNA bindmg site.

Myl Basiz regmn DNA binding mmnf

I INTRODUCTION

- The cellular proto-oncogens product ¢-Myb and {18
transforming viral derivative v-Myb are ‘the original
members of an expanding family of transceriptional con-
ol proteins, which are characterised by a highly con-
served N-terminal region that has been shown to be
_ responsible for the scquence-specific DNA binding ac-
tivity of both ¢-Myb and v-Myb [1-5]; In the case of ¢-
Myb this conserved region consists of 3 imperfect
repeats of approximately 52 amino acids [4], however,
‘only the second and third of these are required for c-
Myb to bind to the consensus site PyAACG/TG (2,6).

Indeed, the v-Myb proteins carried by the ransforming:

avian retroviruses AMY and E26 are active despite the
fact that they are truncated at the N-terminus, resulting
in the loss of thé majority of the first repeat (1,3].

In this communication we would like to point out a

previously ‘unrecognised sequence similarity between -

the DNA binding domain of Myb proteins and that of

the leucine zipper and helix-loop-helix transcrnptmn -

factor farmhes

2. MATERIALS AND METHODS

The sequence homology search through the SWISSPROT protein
seguence data-bank was carried out on an NCUDE parallel processor
using the Smith-Waterman local similarity algorithm [7]. The search
string used was a I 55-residue portion of the mouse ¢-Myb protein cot-
responding to the 3 highly conserved N-terminal repeats, which con-
tain the DNA binding site,
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3. RESULTS AND DISCUSSION

The sequence hamology seareh identified a humEe’r

of short stretches of similarity between portions of the

DNA binding domain fram ¢-Myb and none-Myb fami-
ly proteins, but in most cases their significance is
unclear. However, a region near the C-terminus of
repeat 2 from ¢-Myb was found to shaw substantial se-
quence homology (up to.about 55% taking into account
conservative substitutions) with a well characterised,
16-residue DNA binding motif, known as the basic
region (Fig. 1), which is found in two other groups of -
transcription factors, the leucine zipper proteins such as -
¢-Jun and helix~loop~-helix proteins like MyoD [8]. In.
addition, it is clear from the sequence alignments shown
in Fig. 1 that the homology between ¢-Myb and the Jun
proteins extends beyond the basic motif to include the
first 6 amino. acids of the 29-residue leucine zipper
dimerisation domain, even though Myb proteins do not
contain a leucine. ﬂppm domain and bind to- DNA as a
monomer [2], :
In the case of the Myb transcnpuon factors the
precise residues involved in sequence specific DNA
binding have not been identified. However, on’ the
strength of the sequence similarities described above we
would like to propose that residues from the basic motif-
in repeat 2 of ¢-Myb and the homologous region. of
repeat 3 will mediate DNA bind. 15, This suggestion is
consistent with the known properties of both leucing

_zipper and helix-loop-helix transcription . factors,

which bind to DNA as dimers so that two basic motifs

‘form the DNA binding site [4,8,9]. The results of site

directed mutagenesis and chemical modification studies
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Flg. 1. A smu;: el‘:\lluned ;mrmi protein sequiencey, which HHusirate ‘

the sirong vequence homaology Betweey tie DNA binding buasie maiif
frem leucing 2ipper proteing and the ¢ -terminal reglon of repest 2
from the DNA binding demain of moure e-Myb. |t should be noted
that aver 1hie streteh of ¢-Myb shawn v-Myh differs in sequence by
Just the wibsiivwien of an aspartate for tie Tirst valine, In the fgure

conserved reskdues are contalned within the shaded arcas and single -

letter aming neld codes showy In Bald denare identilex,

on e-Fos/c-Jun leucine zipper ‘heterodimers strongly
suggest that the conserved cysteine residue in the basic
motifis directly invalved in sequence specific DNA bin-
ding [10]. Hence, the equivalent ¢ysteine in repeat 2-of
¢-Myb might play a similar role.

A recent NMR study of the DNA bmdlng domain

from the yeast leucine zipper protein GCN4 showed

that both the leucine zipper and basic mouf adopt .

294

FEBS LETTERS

May 1991

~hellea! conformations in solution [llll. Thus, it seernx

likely that the C-termin of repeats 2 and ¥ from ¢«Myb

“will alio be predominantly helical, The Myb rranserip-

tion factor family Is therefore probably yet rnother ex-
ample of where protein DNA conacts are medinted
through residues locnted in protein helices,
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