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MACROMOLECULAR CRYSTALLOGRAPHY WITH THE PHOTON 100 DETECTOR

Vernon Smith

Bruker AXS, Ger many

In re cent years, a num ber of sig nif i cant de vel op ments have
taken place in the tech nol ogy of home-lab sin gle crys tal
dif frac tion in stru ments.  These de vel op ments are driven by
the need to meet the re quire ments of lab o ra to ries ad dress -
ing in creas ingly chal leng ing pro jects.

This pre sen ta tion will pro vide an in tro duc tion to mod -
ern home-lab X-ray in stru men ta tion and dis cuss how the
char ac ter is tics of the PHOTON 100 de tec tor - con trib ute to 
the col lec tion of high qual ity:

Sev eral chal leng ing cases will be dis cussed to il lus trate
how the ex per i men tal set-up in flu ences data qual ity:

Col lect ing data for atomic res o lu tion struc ture de ter mi -
na tion

De novo struc ture de ter mi na tion of na tive pro teins us -
ing sin gle wave length anom a lous dis per sion (SAD)
Struc ture de ter mi na tion of large macromolecular com -
plexes crystallising with very large unit cell di men sions.
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 Hu man car bonic anhydrases (CA) are zinc metallo -
enzymes that play an im por tant role in many phys i o log i cal
pro cesses. To date, 15 hu man CA isozymes have been
iden ti fied. Many  ex per i men tal ev i dence also sug gests in -
volve ment of CAs in var i ous patho log i cal pro cesses, e.g.
tumorigenicity, thus, many CA isozymes are rec og nized as
di ag nos tic and ther a peu tic tar gets. About 30 CA in hib i tors
are used clin i cally as drugs. The tra di tional CA in hib i tors
con tain a sulfonamide or sulfamide moi ety that co or di nates 
the zinc cat ion lo cated in the CA cat a lytic site. Al though

the con i cal ac tive site clefts of dif fer ent hu man CA
isoezymes are con served, vari a tions in aminoacid res i dues
ex ist at the en trance to the ac tive site. These sur face pock -
ets with dif fer ent shape and hydrophobicity can be ex -
ploited to de sign spe cific in hib i tors. With the help of
man ual mo lec u lar dock ing into the ac tive site of CAII, we
de signed new mol e cule, which con tains a sulfamide group
con nected to a carborane clus ter in tended to op ti mally fill
the en zyme ac tive site en try.
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