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RAY DIFFRACTION STUDY OF TRICHOSANTHES 
KIRILOWII LECTIN. Yao-Ping Wang, Ji-Shen Pan, Ke-Yi 
Wangit, Ru-Chang Bi. Institute of Biophysics, Academia Sinica, 
Beijing lOOlOI, P.R.China; #Institute of Biochem., Academia 
Sinica. Shanghai 200031, P.R.China 

Trichosanthes Kirilowii lectin(TKL) is a new protein purified 
from a Chinese herb medicine, the tuber ofT1ichosanthes Kililowii 
maxim. It consists of two peptide chains, each with approximately 
30kD molecule weight. TKL has diverse biochemistry, physiology 
and toxicology activities and binds strongly with galactose and 
lactose. It shows immunological cross-reactions with both ricin 
contained in seeds of Ricinus communis and t:1ichosanthin. another 
interesting protein from Tlichosanthes Kirilowii maxim with anti­
AIDS effects. There is high sn·uctural similarity between the A­
chain of 1icin and trichosanthin. It is important to determine TKL 
structure and to compar·e the structural aspects of TKL, 1icin and 
trichosanthin in elucidating the structure-function relationships of 
these proteins at molecular level. 

After screening of crystallization conditions with the 
conventional hanging- drop method, better TKL crystals appear·ed 
under the following conditions: a drop prepar·ed by mixing 2~11 
sample solution with concentration of 8.3mg/ml TKL and 2~1 
reservoir solution, equilibrated again'st 500~1 reservoir solution, 
containin£ 0.5M LioS0.1 and 15% PEG-8000. The crystals belong 
to an orth~gonal sp~ce group with unit cell par·ameters of a=44.7 
A. b=69.5 A and c=180.9 A. and there is one molecule in the 
asymmetric unit. 3 A diffraction data were collected at room 
temperature, using Mar Research Image Plate System in our 
laboratory. 

PS04.11.14 CRYSTALLIZATION AND PRELIMINARY X­
R.A.Y DIFFRACTION ANALYSIS OF DISCO !DIN I. Yuri D. 
Lobsanovl. Jung-Kay Chiul, Chi-Hung Siu2 and James M. Rinil. 
Departments of Molecular and Medical Genetics and 
Biochemistry l, Banting and Best Depar·tment of Medical Research 
ami Depmlmenl ofBiochemistry2, University of Toronto, Toronto. 
Ontario, M5S lAS Canada 

Discoidin I is a (:\-galactoside binding lectin involved in 
Dictvostelium discoideum cell adhesion. Star·vation of slime mold 
amo~bae results in the expression of the lectin and the formation 
of fruiting bodies. Discoidin I is physiologically active as a ten·amer. 
The discoidin domain is a protein module which has recently been 
identified on two proteins in the coagulation cascade (Factor V 
and VIII), as well as cell smface molecules, including the neural 
anticren AS. thous:ht to be involved in retinal axon tar·s:etins:, and 
the ~yrosine kina;e signalling receptors DDR, Ptk-3 a;d Ty;o 10. 

Discoidin I was pmified from slime mold culture by affinity 
chromatography on Sepharose-4B. Protein was eluted by 0.3 M 
galactose in 20 mM Tris·HCl pH 7.2, 1mM EDTA and 150 mlvi 
NaC!. Crystals have been obtained by the hanging-drop vapor­
diffusion technique. The well solution contains 1.8 M ammonium 
sulfate. 100 mM MES pH 6.5 and lO mM CoCJ2. The protein­
sugar mixture contains 10 mg/ml protein and 100 mM thio-di­
galactoside in 20 mM Tlis·HCl pH 7.2 and 1mM EDTA. Rod-like 
crystals reach dimensions of 0.2 x 0.2 x 0.8 mm within 1 - 4 weeks 
and diffract to at least 2.4 A on a conventional rota tins: anode. The 
crystals grow in a trigonal space group (a=66.0 A: b=66.0 A. 
c=149.5 A), with one molecule per asymmet1ic unit, yielding a 
solvent content of 63.5%. Native data to 2.6 A resolution have 
been collected and heavy atom screening is in progress. 

PS04.11.15 STRUCTURE OF A GALACTOSE-SPECIFIC C­
TYPE ANlJ.YLL\..L LECTIN. Anand R. Kolatkm ar1d William I. Weis, 
Stanford University, Dept. Structural Biology, Stanford, CA 

Galactose-binding C-type lectins [·unction in semm glycoprotein 
clearar1ce, tumor cell recognition, ar1d organization of the extracellular 
mat:1ix. The crystal structure of a galactose-binding mutant of a C­
type m1imallectin has been solved unliganded and in complex with 
galactose and N-acetylgalactosar11ine (GalNAc). Three amino acid 
substitutions and insertion of a glycine-rich loop in wild-type 
mannose-binding protein A (MBP-A) gives a mutant (QPDWG) that 
exhibits specificity and affinity for galactose similar to naturally­
occuning galactose-binding C-type lectins. The 3- and 4- OH groups 
of galactose coordinate the Ca2+ at site 2 and form hydrogen bonds 
with amino acid residues that also coordinate the Ca2+. Galactose 
specificity is confened by a glycine-rich loop which holds Trpl89 in 
a position optrmal for packing against the apolar· face of the galactose 
ling, and which prevents mannose binding by steric exclusion. The 
st:11.1cture of the N-acetylgalactosamine/QPDWG complex shows that 
the 2-acetar11ido group of Gal.l\fAc is mien ted such that it could interact 
with the amino acid positions identified by site-directed mutagenesis 
(IobsL S.T. & D1ickamer, K., 1. Bioi. Chem., 271, 1996, in press) as 
being impo1iant in GalNAc-specific C-type lectin binding sites. An 
additional mutation of Thr202 -> His in QPDWG (to produce 
QPDWGH) exhibits an 8-fold increase in GalNAc specificity over 
s:alactose. The GalNAc/QPDWGH stmcture is currently being 
;efined, and the preliminar-y results indicate that His202 is too distant 
from the acetamido group of GalNAc to make direct contact. It is 
possible that His202 affects GalNAc binding tln·ough either a bridging 
water or by interaction with an amino acid residue that does make 
direct contact with GalNAc. 

PS04.11.16 PROBING THE ACTIVE SITE OFENDO HBY 
MUTAGENESIS A ... ND X-RAY CRYSTALLOGRAPHY. Vibha 
Rao1.2, and Patrick Van Roeyl, (l) Wadswmih Center, New York 
State Dept. of Health, Albany, NY 12201, USA, and (2) Physics 
Dept., University at Albany, Albany, NY 12222, USA 

Endo-p-N-acelylglucosaminiuase H, an endoglycosidase 
secreted by Streptomyces plicatus, hydrolyzes the central p(l-4) 
glycosidic bond between the core N-acetylglucosamine residues 
of aspar·agine-linked oligosaccharides. It requires the following 
m1mmum substrate: -Mana( l-3 )Mana( 1-6)Manp( l-
4)GlcNAcp(l-4)GlcNAc-Asn, and therefore is highly specific for 
high mannose and hybrid glycans. The overall fold of Endo His 
that of m1 (a/p)s -barTel (Rao, V. eta/., Sn·ucture, 3, 449-457, 1995). 
Site directed mutagenesis studies have resulted in the identification 
ofAsp130 and Glu132 as catalytic residues. Mutations ofAsp130 
to Asn (D130N), Glu (D130E) and Ala (D130A) resulted in 0.1-
1.0% activity of the wild-type enzyme. However, the Glul32 
mutants, E132A and E132Q have no detectable activity. Crystal 
sn·uctures of three mutants, Dl30N, E132A and the double mutant 
D130N + E132Q, have been determined to 2.1 A resolution by 
molecular- replacement methods. Mutants ofE132 crystallize in a 
different cJ-ystal fom1 (P2J) than the wild-type enzyme (P432J2), 
appmently resulting from the absence of an intem1oleculm contact 
made by Glul32 in the wild-type fom1. Detailed comparison of the 
st:11.1ctures shows no notable chans:e in the backbone conformations. 
The r.m.s. deviations of main cl;ain atoms compar·ed to the wild­
type st:11.1cture ar·e: D130N mutant (space group P432J2), p.38 A; 
El32A (P21), 0.54 A: m1d, Dl30N + E132Q (P2J), 0.58 A. Side­
chains of hydrophobic residues in the m-ea of the active-site vm-y 
more in conformation than those of polar residues. Hence, 
mutagenesis expeliments m1d the c1-ystal st:11.1ctures of the active-site 
mutm1ts indicate that Glu132 is absolutely essential for the hydrolysis 
and that Asp130 may not par-ticipate directly in the catalysis, but 
may serve to create a more negative environment mound Glu132. 


