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CORRESPONDENCE

Backward bicoid?

From Steven D Hanes and Roger Brent: We wish to point
out some apparent errors in the paper by Masash: Suzuki, in
the 15 April issue of Strueture [1]. This paper discusses chemi-
cal and stereachemical ‘rules’ for protein—-IDNA interaction.
‘The author suggests that these rules might be useful for
assigning amino acid-base pair contacts to DNA-binding -
proteins of the probe-helix type, in which he includes
homeodomain proteins,

Suzuki stated (p. 324) that “The N to C direction of the
bicoid protein on the DNA scems to be wrongly assigned in
the previous work”. We did in fact propose the alignment of
the bicoid recognition-helix on the DNA [2]. We argued,
based on genetic experiments, that the bicoid recognition
helix is inserted into the major groove of IDNA with its
amino terminus towards the 3’ end of the bicoid site
(3"-TCTAATCCC) and its carboxyl terminus towards the

5" end of the site. This alignment is exactly what Suzuki now
proposes based on his stereochemical rules. In Fig. 5i of his
article, Suzuki wrongly depicts our published alignment. In
fact, the alignment we proposed (Fig, 3 in [2]) is identical to
Suzuki’s corrected alignment in Fig. 5h. Not only do we
agree with the alignment predicted by Suzuki, but our
previously published work provides experimental suppore for
such a model.

Second, in Figs 51 and 5h, Suzuki indicates base-specific con-
tacts by Lys9 of the bicoid recognition helix to two different
positions in the bicoid site (TCTAATCCC). Qur results {2)
established that there is only a single base-specific contact by
Lys9 (TCTAATCCC) and that contacts to the other position
were not strictly base-specific, Finally, the finding that
bicoid's binding specificity depends on Lys9 of its recogni-
tion helix {position 4 in Suzuki’s nomenciature) was incor-
rectly auributed and should be Hanes and Brent (1989) {3).

We think it is possible that the confused alignment in the
Suzuki paper might have resulited from the face that the
engrailed site, to which the bicoid site was compared, is nearly
palindromic. It appears that the TAAT core of the bicoid site
may have been misaligned with a TAAT on the opposite
strand in the engrailed site. Below, we show the relevant
alignment of the bicoid site with those of engrailed, antenna-
pedia, fushi tarazu and Mata2 based on our genetic studies {2],
and the structural studies of Kissinger ef al. {4}, Otting e/ al. [5)
and Wolberger er al. [6] and the genetic and biochemical
studies of Schier and Gehring {7], and Percival-Smith et af, {8].

bicoid 5-TCTAATCCC-3
engrailed 5-TGTAATTAC-3
antennapedia §-TCTAATGGC-3
fushi tarazu 5-TGTAATTGC-Y
Mata2 5'-AATTACATG-3

The sites are aligned based on DNA contacts made by amino
acids at equivalent positions in each protein. For example,

in each case, amino acid 50 of the homeodomain {residue 9
in the recognition helix) contacts base pairs (underlined) that
are located 3 to a central TAAT core sequence. For homeo-
domains in which the conserved Asn51 contact has been
identified, it is to the third position of the TAAT core
sequence (TTAC for the divergent Mata2 protein). For each
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homeadomain protein, the recognition helix js aligy
its amino terminus towards the 3 end of the sje
carboxyl terminus towards the 5" end of the site,

an

We expect that together with structural and hig
studies, careful genetic analysis wilt continne -
important structural issues and provide a useful 5
dent means of testing chemical and stereochenie,
protem—IDNA recognition such as those proposéd_by

Masashi Suzuki replies: Concerning the N to Can
ton of the bicoid protein, my original statement is
and I apologise to Drs Hanes and Brent for this e
from a misunderstanding of the discussion of the NMR:
structure of the DNA-homeodormain complex, Ho
this does not affect any of the DINA recognition i
deseribed in my paper, as acknowledged by Hanes

Whether the lysine residue binds to only one base o
the conclusion reached by Treisman et af. (9] is differ
from that of Hanes and Brent [2]. Treisman ef af.. att
suggests that the homeobox encodes a domain recop
TAATNN sequence, the identity of residue 9 dereny
the specificity for recognition of the two bases NN22J;
any case, this detail does not significantly affect th
chemical rules as proposed in {1}

The sequence alignment shown above is totally consiste
with my stereochemical charts (Matae2, Fig. 4i; engra
Figs. 4h and 5g; bicoid, Fig. 5h). :
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