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Con for mati on fa mi ly

A con cept of con for ma tion fam ily is use ful for clas si fi ca -
tion of pro teins and nu cleic acid struc tures, for pre dic tion
of pro tein struc tures, var i ous model build ing pro grams,
and as a tool for pro tein struc ture ver i fi ca tion. There is no
clear def i ni tion of con for ma tion fam ily in the lit er a ture.
Clus ters of sim i lar struc tures usu ally rep re sent con for ma -
tion fam ily. In our con cept the con for ma tion fam ily is a re -
gion of a con for ma tion space highly pop u lated with
ex pe r i men tal con for ma tions. The smoothed con for ma tion
den sity in this re gion should have a lo cal or global max i -
mum. The con for ma tion space is an in fi nite pe ri odic tor -
sion an gle space. The con for ma tion fam i lies were
de ter mined by di rect mul ti di men sional map ping (2-D, 4-D, 
and 6-D). 

Con for ma tion fam i lies were de ter mined for di-pep -
tides, tri-pep tides, tetra-pep tides and penta-pep tides. These 
are re lated to model build ing frag ments called AlphaD,
AlphaT, AlphaQ, and AlphaP. A method of Pavelcik &
Vanco [1] was used. All PDB struc tures (Febr. 2007) with
res o lu tion better than 1.5 C, and 90% homology cri te rion
were se lected for anal y sis. The num ber of cal cu lated tor -
sion an gles was al most 500 000. The grid of map ping was

16. The search probe was vari able: R=RDÖ0.5N; RD is
em pir i cally found ra dius for 2-D search, N is di men sion of
the con for ma tion space. Penta-pep tide con for ma tions
(8-D) were gen er ated by a com bi na tion of two tri-pep tide
con for ma tion fam i lies. Less pop u lated fam i lies were re -
moved. The num ber of con for ma tion fam i lies for di-pep -
tides is 6, for tri-pep tides 24-26, and 130-140 for
tetra-pep tides. The fam i lies were clas si fied ac cord ing to
po si tions in the Ramachandran map and stud ied for the
pur pose of au to matic pro tein model build ing. Sim i lar ap -
proaches were used also for a ver i fi ca tion of con for ma tion
fam i lies of mononucleotides (phos phate-to-phos phate
type).

Mo del buil ding

A method for au to matic build ing of bio-macromolecular
struc tures has been de vel oped. In di vid ual mo lec u lar frag -

ments (AlphaT and AlphaQ) are lo cated in an elec tron den -
sity map by a phased ro ta tion con for ma tion and trans la tion
func tion, as im ple mented in the pro gram NUT [2]

The pro tein frag ment con nect ing pro ce dure was tested
on a green flu o res cent pro tein. The crys tal struc ture with
PDB code 1EMB was se lected for the test ing. The PDB file 
of the struc ture was cre ated with a pro gram HEL and the
struc ture build ing was an a lyzed in de tails with re spect to
se quence, sec ond ary struc tures, loops and cis pep tide
bonds. The re sults are com pared with model build ing tech -
niques based on monopeptides and dipeptides. The novel
method is a prom is ing tool for build ing low res o lu tion pro -
tein struc tures.

The same method was ap plied to build ing of DNA and
RNA struc tures. The frag ments are RNAbone and
DNAbone, which rep re sent mononucleotide of phos phate-
sugar-phos phate type. Frag ments are flex i ble and all back -
bone tor sion an gles can be var ied dur ing the search. For
com pu ta tion rea sons the search is re stricted by a ta ble of al -
lowed con for ma tions (con for ma tion fam i lies). The
RNAbone/DNAbone is suit able for in ter me di ate res o lu tion 
(2.0 - 3.0 C). In di vid ual frag ments are con nected into poly -
nucleotide chains by a pro gram HEL. In the case of
RNAbone/DNAbone also side-chains can be built. The
PDB file is re sult of con nect ing. The pro ce dures were
tested on RNA/DNA struc tures rang ing form small nu cle o -
tide (1QYL) to ri bo some (1FFK, 1J5E). About 70 % to 90
% of the struc ture can be built, de pend ing on res o lu tion,
frag ment used and phase qual ity. A rigid dou ble he li cal
frag ment NAhelix of 90 at oms is used to lo cate stretches of
reg u lar A-RNA (DNA) struc tures. The po si tion and ori en -
ta tion of the frag ment can be re fined (but not con for ma -
tion). About 50-70 % of the struc ture can be lo cated in
typ i cal RNA struc tures. NAhelix is suit able for low-res o lu -
tions (3-4 C).
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