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CHALLENGES IN CRYSTALLIZATION OF PROTEIN-DNA COMPLEXES  
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The SarA (=Staphylococcal accessory regulator) fam ily is
a group of eleven bac te rial transcriptional reg u la tors which 
con trol the ex pres sion of var i ous vir u lence fac tors, reg u late 
biofilm for ma tion and me di ate stress re sponses [1]. Due to
their cen tral role in the reg u la tion of vir u lence as well as
their unique spe cies-spec i fic ity, SarA fam ily pro teins rep -
re sent par tic u larly at trac tive tar gets for the de vel op ment of
a com pletely novel gen er a tion of an ti bi ot ics [2]. Al though
many SarA fam ily pro teins are well an no tated in terms of
their regulon and the apo-form struc ture, their mo lec u lar
mech a nism of DNA rec og ni tion re mains un known. To
date, no 3D pro tein-DNA struc ture of any of the SarA fam -
ily mem bers is avail able. This poses a sig nif i cant knowl -
edge gap as with out a solved pro tein-DNA struc ture, we
can not fully com pre hend how these pro teins pre cisely reg -
u late tran scrip tion and how they rec og nize their cog nate
op er a tors nor iden tify res i dues that could be tar geted for
the most ef fi cient dis rup tion of their DNA bind ing abil ity. 

We have there fore set out to fill this gap by crys tal liz ing 
the SarA and SarR pro teins in com plex with DNA du plexes 
de rived from their na tive op er a tors. We suc cess fully pu ri -
fied and char ac ter ized var i ous pro tein con structs, tested
their abil ity to bind the de signed DNA du plexes and em -
ployed var i ous crys tal li za tion tech niques and con di tions.
De spite hav ing ob tained a myr iad of crys tals of dif fer ent
mor phol ogy with var i ous DNA con structs and per form ing
ex ten sive crys tal li za tion op ti mi za tion, the crys tals did not

dif fract. To in ves ti gate this phe nom e non fur ther, we car -
ried out neg a tive stain TEM of our pro tein-DNA crys tals
(Fig ure 1), which re vealed lat tice dis or der within the crys -
tals [3]. This tech nique helped us guide fur ther op ti mi za -
tion, se lect dif fer ent pro tein con structs and get
pro tein-DNA crys tals that dif fracted to roughly 9 . Cur -
rently, we are in ten sively work ing on fur ther op ti mi za tion
of these crys tals.
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Fig ure 1. Neg a tive stain of frag mented crys tals.


