SCIENTIFIC CORRESPONDENCE

Palaeocene
therapsid debate

NIl Sues! condesta our wentiticaton
ol Chroneperadies as a0 Palacoceny
mammal-like  repnle ot the  Order
Therapacla. o wheahbeanen whh ex
terads the temporal range ulb therapsids
vevise KD malhen yeues. Moes ogeles thie
{heermoperates v iosteod oomammad bt
Prosenls oo synupsamnephics  thal il
shages wath ek, nor Joes he wil s
whitt he conceives @ mammal to be. The
dimennaony specibesd (o1 the Cls Mam.
malia differ widely and, because we o
Tk ko wincle alieanabive Sues prefess,
we ure unalile oo evatuaic the features of
Clrongperates that be  thuohs e
mamenilion. $ties, following Mok,
sigrents th e differences between the
feeth ol Chronepedates and symmetn.
donts dearly therian mammaks resiricnd
1 the Mesessewed e sublle’ Thoseven,
neither of them has aecounted for the
Lk m Chrowcgueans of several lan-
dimental feamres thut are ween in the
cheehivcth o all symmetrdums e
cxamphe . demble rous, anterine pege and
posterior recess interluking mechanem.
bl vingulurm e well defitmed shearing
wrfaces).

Sues wleobitios several feaures of
Chegaaperiter which demenstrate that it
ol e b oseseral abieads knowen
Triissie vemsloms, andd we aeres com-
pletedy. Nopethelese, we sUll maotan.
andd Sues T ot slwsen stheewise, kil
the structure uf the tevth wnd deotary b
CNircnoperates v peere soulie o b of
Triugsie vwnivdwar than w that of any
el ke vertelbiaie, achmdeag any
Sesozoic mammel Furthuer, Soes sates
thit we destinziislicn] helween £r-
Aot and Mysceoic mammals on
ditbere s i snuemuel onerostrsc e aed
were et g soz bowes e, our
COMMPUEien Wi 10 with Mesozoic mam-
L. bt sl 1wy Ceneisic catheian
griaugm, Fdentata und Mesomyihio, beah
of which have werhr wlwele supecrfivally
resemble those of Chroroperanrs. As we
stated uerpially, the vnmnel of cuthee.
wms s Tally  peismanc, not o pseudo-
PrSTlG a0 € rormesperaies.

Suey imiplies, misleaciaply, that 1he
therapad  teatores ol the deniery of
CHranaperaies are poebahly artefacts of
presunvation and nat artgatal anawomical
stouctuncy, T reply. wo samply note that
Sugx has never obscrved the ongioal
st o1 cimls al o them wathe or
wathout magnification. ARhough hreak-
ape and creslung may obsource denion-
<tratiom nf a shaliosw Meckelian grocer

1 fars v Lo Nature 309 DTR0 LA
Toa % O Yourm WoF S Rrase UOW Rl
X5 MF-rhEa L
| Hrasgal Wos Portoes A0 1712 1905

Ba

{an wee vxplicitly nonedd, there is nn
coideiior thabl Hie uther Boilines ngpus-
tion (ench v the prosenee o o wroote
fur postdentuey bones amd soad or g
noid hone, iderior mar o Maescteris
fossa b are zrielavts resulliog T bicik-
e, erushing anosome comPiatien tliad
abfected the specimen aiter deadl We
thereleae et et oue vcieinal w-
TRIPFCIATNY WeTe CaTroch unel inwine
Suen and othobs o vsamine the spevi-
e Ty oply defneney seemes e e
our failure tomterprel the evidence
accending re Suess expection ol whad
it shownl” el lo comduding fom the

evidence  that  Chranaperates i 3
Falavmerne theragead. we think we e
done subetantially better than that.,
Richard C. Fox
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Jury returns on structure prediction

SR The jury wi struvlurs prodic
tion hps returneed Thye  walmesses: e
expernicnial  osoractose o the Sre-
Bovmelogy 3OS cdomusin by duasa chin
er al.', solved by Bery ervsGllogeaphs,
and Lthe acconipaoyn co et -
turc by Bueomer of afo pradicted from
e amiine aeeed soguense Tl v ow
well hid the ETH 1ses Heored structure
predichivn metlod weak i iy blnd
fest, perfnrmed before the stroctore be-
cume avalable?

First, the bad mews; the fertiury stoue-
ture predictun was wrong. Benact er al.?
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slruvtuee., the amwgr iy Mmoo eaer e |
preeslic riom [I'I{'['Illll\-, also rosked o thae
SHD domain soithout kaowhedee uf e
st ture. reawled et ondy SH% Ao
segmuents, bt alse W B sengle ae-
dues, st restdl by cureend stanedards,
Thiv new e=thicd {PFILY an the figarei
e Lt freme mualtgsle seqience
alipamenss {as does the ETH methad).
Tt T e added adyvantoee of beiny
fully stomatic (the ETH mathoad redics
Lo ]Jill"t oh Dwman iniluien,

Woe aprec with Tennee ef wf. thad Blind
predictions should be made belone ex-
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Cumpancen af the serordary stnachuon nf e SH3 dormain determanasd weoerinentally and

predictad on the
MM non seqrn

By hia e A F ) piestrind stenciedh N,

predicted o srructure “bailt from B-
steamdy weith oo siigle turo ut de-helis Synee
oo une Face”  The crestolloemaphers,
imstead. find Lhat “the five strands torm
twer bzl Baliects . as inoa fesheod
sandwich™. The only similarity hetweorn
e prediched and expreenmentul tealiney
sructures is the prescnce of fstrands,
ad thar o mercly o statement ahout
secomdary srueiure.

Secomd, The gisd news: e secondiny
steuetiee predictinn was quite acenrado.
The protemn o correctly predicisl
vonsist maindy of Hesteands. (4 the five
Hrstrands, foar are correctly predicted in
abwemt b right seyuense pesiteen, and
one is predietzd incorrzctlv as a helix. a
il KW sugcess rate for sepnwenls
(ET1L an the figare). The suecess rade s
lewn pood  when cownting bow many
resihies g predionad coerectly as
bel, strapd or loop: only 3% .

Cune ame o better o seenndacy

s o munale sequence dhignownis by tnree diferset mrdhods. A8
FXP rysial structire’; E7H, ae oo nakiie hon of canfrrraating”
FHD. protile neuwl celwors pred ChGr juny of 17 etttk
o helie, 0, 3,
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e e Bomdiakes] ) Bridre

rerimental streinre salution, Toomak
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venbion, we have installed an cleereeni
man] server 1o owlach acadeinn semcur-
choers can subont seguenees dsend thelp?
o PrecdipProwindr Embl-HeideMerg, De
ae [dernett The segondary stoncire
peediction wall be sent by returm man.
Wil the sweady streasn of strucinies meow
appearing almost weekly, we wall know
im o oyears hme the Diwe accunss ol
sprediction of progress ot e,
Burkhard Rust
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Jury returns on structure prediction

SiR — The jury on structure predic-
ton hus returned. The witnesses: the
experimental structure of the Src-
homology 3 (SH3) domain by Musacchio
e al.'. solved by X-rav crystallography.
and the accompanving theoretical struc-
ture by Benner et af.”. predicted from
the amino-acid sequence. The case: how
well did the ETH (see figure) structure-
prediction method work in this biind
test, performed before the structure be-
came available?

First. the bad news: the tertiary struc-
ture prediction was wrong. Benner er al.”

structure. the answer is ves: our novel
prediction method’. also tested on the
SH3 domain without knowledge of the
structure. reached not onily 80% for
segments. but alse 70%% for single resi-
dues, a good result by current standards.
This new method (PHD in the fipure)
uses information from multipte sequence
alignments (as does the ETH method).
but has the added advantage of being
fully automatic (the ETH method relies
in part on human intuition).

We agree with Benner et af. that blind
predictions should be made before ex-
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Comparison of the secondary structure of the SH3 domain. determined experimentally and
predicted on the basis of multipie sequence alignments by three different methods. AA,
aming acid sequence: EXP. crystal structure®; ETH. de novo prediction of conformation®:
FHD. profile neural network prediction (jury of 12 networksy®; MUS, partial prediction by

Musacchio et a/.%: £, g-strand (extended): H. a-helix: G. 3,,-helix; B, isolated t-bridge.

predicted a structure “built from pg-
strands with a single turn of a-heiix lving
on one face”. The crystallographers!.
instead. find that “the five strands form
two orthogonal f-sheets. as in a f-sheet
sandwich”. The only similarity between
the predicted and experimental tertiary
structures 15 the presence of fstrands,
and that is merely a statement about
secondary structure.

Second, the good news: the secondary
structure prediction was guite accurate.
The protetn is correctly predicted to
consist mainily of Fstrands. Of the five
fFstrands. four are correctly predicted in
about the right sequence position. and
one is predicted incorrectly as a helix, 3
neat 80% success rate for segmenis
(ETH in the figure). The success rate is
less good when counting how many
residues are predicted correctly as
helix. strand or loop: only 36%.

Can one do better? For secondarv

perimental structure solution. To make
such tests independent of human inter-
vention. we have installed an electronic
mail server to which academic resear-
chers can submit sequences (send ‘help’
to PredictProtein@Embl-Heidelberg.De
on Internet). The secondary structure
prediction will be sent by return mail.
With the steady stream of structures now
appearing almost weekly, we will know
in a year's time the rrue accuracy of
“prediction of prograss at last™.
Burihard Rost

Chris Sander
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