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02.1-36 CRYSTALUSATION AND HEAVY ATOM 
DERIVATIVES FOR CHOLESTEROL OXIDASE. By 6.,. 
Vrielink, D.M. Blow, Imperial College of Science and 
Technology, London SW7 2AZ, U.K. 

Cholesterol oxidase (3/l-hydroxysteroid oxidase) is an 
extracellular steroid binding protein which catalyzes the 
oxidation of 5/l hydroxyl groups ln steroids with a trans A:B 
ring junction. The protein is used in clinical assays for the 
determination of serum cholesterol concentration. It has been 
isolated from Brevibacterium sterolicum (Uwajima, T., Yagi, 
H., Terada, 0., Agricultural Biological Chemistry, 1974, ;lli_, 
1149) as a monomer of molecular weight 32,500 and contains 
one mole of FAD per mole of protein. 
Orthorhombic needles of this protein have been obtained by 
vapour diffusion. The space group is P212121 and the cell 
dimensions are a= 56.7 A, b= 85.4 A, c= 88.1 A. The 
crystals diffract to better than 2.4 A resolution. 
Data have been collected to 2.7 A resolution using 
synchrotron radiation. Data collection of heavy atom 
derivatives is in progress. A readily interpretable difference 
Patterson is obtained with l.OmM p-chloromercuric benzoate 
(PCMB). Other heavy atoms are known to give significant 
differences. 

02.1~7 PAPAIN-HEPTAPEPTIDE COMPLEXES. By F. 
R. Ahmed, S. Hasnain, C.P. Huber, A.C. Storer, 
K.I. Varughese, and G. W1ll1ck, Division of 
Biological Sciences, National Research Council 
of Canada, Ottawa, Canada KlA OR6. 

The enzyme papain is believed to bind seven 
consecutive residues of a protein substrate in 
its active site during hydrolysis. Available 
information about papain-substrate binding con­
cerns two of the seven subsites. In an attempt 
to extend this knowledge to other subsite• we 
have prepared complexes of papain with two hep­
tapeptLdes. Both are of the type ala-ala-phe­
cys-val-ala-ala; one has the natural L-cvs re­
sidue and the other has D-cys. The two c~m­
plexes crystallize in several different crystal 
fon1s. 

Diffractometer data to 2.7 A resolution have 
been measured for an orthorhombic form of the 
D-cys complex which is isomorphous with the D 
font of native papain. Refined coordinates of 
the latter [Priestle ~ ~., Acta Crystallogr. 
A40, Cl7 (1984), kindly provided by Dr. Pries­
tie] have been used to calculate difference 
maps of this complex. Model fitting is in pro­
gress on a PSJOO graphics system, and prelimi­
nary results suggest that the heptapeptide may 
not be 1~ a fully extended conformation. 

CAD-4 data to 2.3 A resolution have also been 
obtained for a monoclinic form of the L-cvs 
complex which is isomorphous with the B f~rm of 
native papain. 'Results will also be presented 
for this complex. 

02.1-38 LYSINE/fiBRIN BINDING SITES OF KRINGLES 
i'IODEI.T.ED AFTER THE STRUCTURE OF PROTHTIOMHIN FRAGMENT 1. 
By A. Tulinsky", C.H. Parka, Il. Mao0 and M. Llinasb , 
D,p:i'r'fm.eii.fs.of- Chemistry, Michigan State University, E. 
Lansing~ i\1Ta and Car-negie Mellor1 Univet·sity 1 

Pittsburgh, PA0 and Th" Up john Company, Kalo.mazuo, MF. 

Kt-i!lil t.' (E) !5equ~:•nce~_:; arP. highly conserved three 
Ji.sulf.iJe, LL·i}lle loop e11Litjes known to occur ll 
differe11l ti1ncs in 5 different proteins of blo1)J 
r:nor;ulat. ion nnrJ fibr·inolysi s where they appear lo 
disp1~·1Y r·ecognitjon and impar·t specifi<:ity. I\2 of 
prothrombin (PT) bj mls to the heavy chain of membn:me 
bound Foctot· Va in the for·mation of lhe prothrombinasc 
r·nmp1C':..:; 1\l \.I!Hl l\,1 of plasminogen (Plgc~n) bind to 
fibt·in, Lys and w-amino--carboxylic acids, particularly 
t'-nmino-·cnproic acid (ACA) and K5 of Plgen binds t.o 

- benzamidine; K2 of tissue-Plgen activator (tPA) also 
binrl" to fihr{n. 

R'"'; t <ill''" As!'5G and A re;71 of K4 of Pl gen have he en 
i.1Hpl icwled .in Lht~ Lys 1Jinding site of that kr·ing]e. We 

. have modelled this region using the 2.8A resolut:ion 
three dlmensionul slr·ucture of Kl of PT 1 molecular 
muddli.n;r methods, vublislwd and unpublishc:t.l 300 anJ 
GOO MHz pt~otnn M-'1R nbser·vat: j uns and eneq!~Y minimi:.::aliu11 
urocl'dllrc·s h'i lh CIIAm·1M. The 1{,1 st.ructun:~ W<ls generated 
ft·om Kl of PT using positions of common atoms as guide 
coord i n<.ll r:s nnd was then modulated t.o confonn lo ~tt-m 

impli.cal:ious. This approxlmale model ~.;as improved with 
<t u1i It! l'!wl·e-y ~-~~firn..'HII.'IJ{ to opt·im·izc vnn dt·t· \'l~l<Jls ;tnd 
ulht~r· cuiJL..icl::> buL wus fa.ir·ly coustralned lo confor·m to 
lht> X- t·cty \IJ'.tn mudt:·l. NonvU1L!le.s.s, very significant 
iml!!'!IV!_:J!H.'l!Ls iu c!H..:q~y uccut-r-et.l aud struclun~s anJ 
j~nvq~jc·s, ~vi th anU w.Lthoul ACA ligand, were compareJ. 
13 iud.i11~ of ACA t n IO. and K4 uf Plgen 1 nduced on 1 y m inut' 
coufurnJ<ll j onfd changes .ir1 t.he calculi.:!. Llons in ;_:q{r-c.emen l 
~-ii lh l\NR uhst:>L'\;<11· i()ns. 

Si.1lh K1 ;Jnd Kl 1,;,-'s binding sites are surrounded by a 
dipolar- st.n-facc: and tbc biuding iu lhe two sile~-~ 
npp('i:il""S ln tw d·i fft::Tent. The lG.t tcr is probably 
n:lat~d to the Ui ffen:ne~:- in binding conslarJts 
disp1clyt~d by lhe~;;e J,:t-ingles. The motlelled binding site 
nr 1\,1 sug.oests that it: might be kinetically faster-, 
J~SIJl'L·in.l]y wllll Uull.;ict"" lit;mJtls. L3.sl.ly, I\.2: of tPA 
appeut·s lu <KhiPve lhe cationic center of the binding 
~..;j lL' in d difft'l"t'!d. lH:mrJt.::J- from that uf I\l ;:md K4 of 
Fl£c-.:n. 
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