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The golgin fam ily gives iden tity and struc ture to the Golgi
ap pa ra tus and is part of a com plex pro tein net work at the
Golgi mem brane. The golgin p115 is tar geted by the
GTPase Rab1a, con tains a large glob u lar head re gion and a
long re gion of coiled-coil which forms an ex tended
rod-like struc ture. p115 serves as ves i cle teth er ing fac tor
and plays an im por tant role at dif fer ent steps of ve sic u lar
trans port. Here we pres ent the 2.2 C-res o lu tion X-ray
struc ture of the glob u lar head re gion of p115. The struc ture
ex hib its an ar ma dillo fold that is dec o rated by elon gated
loops and car ries a C-ter mi nal non-ca non i cal re peat. This
ter mi nal re peat folds into the ar ma dillo superhelical groove 
and al lows homodimeric as so ci a tion with im por tant im pli -
ca tions for p115 me di ated mul ti ple pro tein in ter ac tions and 
teth er ing.

Mem brane traf fick ing in eukaryotic cells is an ex am ple
for the mod u lar or ga ni za tion of cel lu lar ac tiv ity. The for -
ma tion and de liv ery of trans port in ter me di ates to spe cific
cel lu lar lo ca tions are com plex pro cesses that can be di -
vided into sev eral stages [1]. In this mod u lar or ga ni za tion
the first in ter ac tion of a ves i cle and its tar get mem brane is
termed teth er ing. It de pends on a het er o ge neous group of
pro teins called ‘teth ers’ [2] They can be di vided into
multi-sub unit teth er ing com plexes and pro teins con tain ing
an ex tended coiled-coil re gion.

The golgin p115, which forms sta ble homodimers, is
re cruited to mem branes in a nu cle o tide-de pend ent man ner
by the guanosine triphosphatase (GTPase) Rab1a [2, 3] and 
be longs to the fam ily of teth ers con tain ing an ex tended
coiled-coil re gion. p115 is among the best char ac ter ized
rep re sen ta tives of long coiled-coil teth ers. The ar chi tec ture 
of p115 com prises a long cen tral coiled-coil re gion, a large
glob u lar N-ter mi nal do main and a C-ter mi nal acidic re -
gion. The cen tral re gion me di ates homodimerization and
con tains the Rab1a bind ing site. In ter ac tion of Rab1a and
p115 is thought to tether coat-pro tein com plex II (COP II)
ves i cles to each other, thus pro mot ing homotypic ves i cle
fu sion [3]. The C-ter mi nal re gion of p115 binds to GM130
and giantin, two fur ther coiled-coil teth ers lo cal ized at the
Golgi mem brane [4].

p115 binds to a spe cific set of sol u ble N-ethyl -
maleimide-sen si tive-fac tor at tach ment pro tein re cep tors
(SNAREs), aid ing for ma tion of a cis-SNARE com plex that 
pro motes the antero-grade ER-to-Golgi trans port by tar get -

ing COP II ves i cles to the Golgi ap pa ra tus [3]. In ad di tion
to its ma jor role in exocytotic trans port (5), p115 func tions
in ret ro grade Golgi-to-ER trans-port, intra-Golgi trans port
and Golgi biogenesis [6] of the Golgi ap pa ra tus, due to es -
sen tial in ter ac tions with the coat-pro tein com plex I (COP I) 

sub unit b-COP [7] and the con served- oligomeric-Golgi
com plex (COG) sub unit COG2 [8].

To un der stand how these dif fer ent ac tiv i ties are com -
bined in one p115 mol e cule, we em barked on its struc ture
anal y sis. We used a con struct com pris ing the glob u lar head 
re gion of p115 (p115GHR, res i dues Asp54 to Tyr629) for
crys tal li za tion. The frag ment lacks 53 N-ter mi nal res i dues
that are pre dicted to be dis or dered and the C-ter mi nal
coiled-coil do main (p115CC).
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ApoM is a 25 kDa HDL-as so ci ated apolipoprotein and a
mem ber of the lipocalin fam ily of pro teins. Ma ture apoM
re tains its sig nal pep tide, which serves as a lipid an chor at -
tach ing apoM to the lipoproteins, thereby keep ing it in the
cir cu la tion [1, 2]. Stud ies in mice have sug gested apoM to
be antiatherogenic [3], but its phys i o log i cal func tion is yet
un known. We have de ter mined the 1.95 C res o lu tion
crystal struc ture of re com bi nant hu man apoM ex pressed in
E. coli us ing MAD phas ing and made the un ex pected dis -
cov ery that apoM, al though re folded from in clu sion bod -
ies, was in com plex with ei ther my ris tic acid or
glyc erol-1-myristate. ApoM dis plays the typ i cal lipocalin

fold char ac ter ised by an 8-stranded antiparallel b-bar rel
that en closes an in ter nal ligand-bind ing pocket. Fatty acid
and lipid bind ing stud ies to gether with com pe ti tion ex per i -
ments on apoM and the mu tants apoMW47F and apoMW100F

sug gested my ris tic acid and sphingosine-1-phos phate as
pos si ble lig ands.

We also de ter mined the crys tal struc ture of mouse
apoM to a res o lu tion of 2.5 C. Al though both hu man and
mouse homo logues of apoM are ex pected to have the same
three-di men sional struc tures, the struc ture of mouse apoM
re vealed a dif fer ent to pol ogy when compared to its hu man
homologue (Fig ure 1) prob a bly due to mis-refolding. 
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Coot is a pro gram for fit ting macromolecular struc tures to
x-ray data. 

The ma jor ity of new al go rithms added to Coot in the
last 2 years have been in tro duced to ad dress the prob lems
of mod el ling at lower res o lu tions.  At these res o lu tions, the
maps can be come mis lead ing, there fore one has to rely on
prior knowl edge of pro tein struc ture for suc cess ful
model-build ing. 

This pre sen ta tion shall in clude dis cus sion of Coot’s
low res o lu tion model-build ing tools, sec ond ary struc ture
re straints, Ramachandran re straints, rotamers and
backrubs. 

Also, I will in clude some handy hints for more ex pe di -
tious us age of Coot.
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Fig ure 1. To pol ogy plot of (a) hu man apoM and (b) mouse apoM. In mouse apoM the b-strand E is miss ing and the

b-strand F is re placed by the N-ter mi nal long loop.


