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Ab stract
Non-mem brane pro teins such as the poke weed an ti vi ral
pro tein from Phytolacca acinosa (PAP-Saci) and the
tryptophan (W)-repressor bind ing pro tein A (WrbA) and
also mem brane pro tein, the five-chlo ro phyll re ac tion cen -
ter of photosystem II from Pisum sativum, have been crys -
tal lized in our lab o ra tory.

A. Non-mem brane pro teins

The an ti vi ral pro tein, PAP-Saci
The an ti vi ral pro tein, PAP-Saci, iso lated from seeds of

the Chi nese poke weed plant, Phytolacca acinosa, was
crys tal lized. In ter est ingly, of two bands seen close to one
an other in the SDS-PAGE (mo lec u lar masses of ap prox i -
mately 29 kDa and 30 kDa), only one, the 30 kDa form,
was re trieved from re-dis solved PAP-Saci crys tals. The
dif frac tion data col or less PAP-Saci crys tals with di men -

sions of about 0.5 ´  0.2 ´  0.2 mm were col lected us ing
syn chro tron ra di a tion at the IMB Jena - Uni ver sity of Ham -
burg - EMBL Beamline X13, DESY (Ham burg) to a res o -
lu tion of 1.7 A. The crys tal struc ture of PAP-Saci was
solved by mo lec u lar re place ment, us ing the atomic co or di -
nates of Phytolacca americana PAP-I (PDB ID: 1PAF [1])
as a search model [2]. The ex cel lent map qual ity al lowed
for an 'X-ray se quenc ing' ap proach (with the ex cep tion of
the Asn/Asp and Gln/Glu am bi gu ities) as sev eral amino
acid ex changes with re spect to the se quence of PAP-I from
Ph. americana were clearly ev i dent. The full se quence of
PAP-Saci was determinated us ing MALDI-MS and tan -
dem mass spec trom e try tech niques. Ac cord ing to the
known se quence of PAP-Saci the pro tein struc ture was re -
build. The re fined struc ture in cludes 261 res i dues, one
N-acetyl-D-glucosamine monosaccharide (GlcNAc) moi -
ety and 383 wa ter mol e cules, yield ing an R fac tor of 18.1%
and free R fac tor of 22.3%. PAP-Saci con tains a ca non i cal

RIP fold con sist ing of eight a-he li ces and a six-stranded

b-sheet. One GlcNAc res i due was found to play a crit i cal
role in crys tal lat tice for ma tion, form ing a pack ing in ter -
face across a crys tal lo graphic two-fold with the iden ti cal
sequon of an ad ja cent mono mer [3, 4].
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Tryptophan (W)-repressor bind ing pro tein A, WrbA
Se quence anal y sis and homology mod el ing iden ti fied

the tryptophan (W)-repressor bind ing pro tein A (WrbA),
the polypeptide that spe cif i cally binds tryptophan repressor 
pro tein (TrpR) [5], as a mem ber of the new class of flavo -

doxin-like pro teins with typ i cal a/b twisted open- sheet
fold. The pro tein binds flavinemononucleotide (FMN) spe -
cif i cally and weaker than many flavodoxins. The WrbA
has no in flu ence on the af fin ity or form of DNA bind ing by
the TrpR; its phys i o log i cal role is still un clear [6]. The pro -
tein WrbA was overexpressed in E. coli and pu ri fied.
5-mg/ml WrbA pro tein has been used for crys tal li za tion
ex per i ments. Crys tal li za tion tri als were per formed in
"Cryschem" plates (Hampton Re search, Laguna Niguel,
CA, USA) for sit ting drops, in cap il lary tubes and in di al y -
sis but ton at room tem per a ture. Within 6 weeks, col or less

WrbA crys tals with di men sions of about 0.3 ´ 0.2 ´ 0.1
mm were grown in cap il lar ies and in di al y sis but ton from
res er voir so lu tion con tain ing 3.0 M am mo nium sul fate and
0.1 M Tris pH 7.50. Other crys tals of WrbA were grown in
sit ting drops from the B5 so lu tion of JBScreen Crys tal
Screen ing Kit 5 (JenaBioscience GmbH, Jena, Ger many).
The WrbA pro tein crys tals grown in cap il lary were mea -
sured di rectly in the cap il lary at the EMBL Beamline X13,
DESY (Ham burg) to a res o lu tion of 2.2 C. Struc ture so lu -
tion of the WrbA apo-pro tein is in the prog ress.

B. Mem brane pro teins

Five-chlo ro phyll re ac tion cen ter of photosystem II
Photosystem II (PSII) is a multisubunit pig ment-pro -

tein com plex lo cated in the photosynthetic mem branes of
green plants, al gae and cyanobacteria. It con tains many co -
factors, which to gether trap, trans fer and mod u late the uti -
li za tion of so lar en ergy to drive the wa ter split ting re ac tion.
These re ac tions are be ing re spon si ble for the pro duc tion of
at mo spheric ox y gen and in di rectly for al most all the bio -
mass on the planet [7]. For the cen tral role of PSII in
bio-energetics, PSII has been stud ied us ing dif fer ent ex per -
i men tal tech niques [8, 9].

The higher plant's photosystem II con sists of the re ac -

tion cen ter pro teins D1 and D2, a- and b-sub units of cyto -
chrome b-559, two chlo ro phyll-bind ing in ter nal an tenna
pro teins CP43 and CP47 and the com plex of man ga -
nese-sta bi liz ing pro teins of 33, 23, and 16 kDa sizes. The
five-chlo ro phyll re ac tion cen ter of photosystem II was iso -
lated from green pea (Pisum sativum) and pu ri fied ac cord -
ing to Vacha [10]. 15-mg/ml (1.3-mg/ml chlo ro phyll a)
pro tein has been used for crys tal li za tion ex per i ments.
JBScreen Crys tal Screen ing Kits (JenaBioscience GmbH,
Jena, Ger many), MembFacTM crys tal li za tion screen for
mem brane pro teins (Hampton Re search, Laguna Niguel,
CA, USA) and MemStartTM sparce ma trix (Mo lec u lar Di -
men sions Lim ited, Soham, UK) were used as a start ing
point for screen ing and op ti miz ing crys tal li za tion con di -
tions for the five-chlo ro phyll re ac tion cen ter of photo -
system II us ing vapour dif fu sion meth ods. Crys tal li za tion
so lu tions pre pared in-house were used as well. Dif fer ent
types of precipitants and de ter gents and dif fer ent pH val ues 
were tested ex per i men tally. Op ti mal val ues (pH around

7.00 and PEG4-6K as a pre cip i tant) have been al ready

found. N-dodecyl-b-D-maltoside (DM) was found as ac -
cept able de ter gent. It was found that amphiphile 1, 2, 3 -
he pta netriol [11] does not pro mote pro tein de na tur ation,
small pH changes have no ef fect on pro tein crys tal li za tion.
Crys tal li za tion ex per i ments on the PSII mem brane pro teins 
are still in the prog ress. 
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