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Suitable resolution structures exist of the uncomplexed CaM 
(Chattopadhyaya, R,, et al1992. J. i\!Jol. Biol. 288: 1177-92, Ban, 
C., et al. 1993. PDB: 1osa). However, a high resolution structure 
of Calvi complexed with RS20, a peptide co!Tesponding to the Caivl 
recognition sequence of smooth muscle/non-muscle myosin light 
chain kinase, is needed. Also, the structure of E84K-Caivi:RS20 
complex has not yet been determined. We have collected high 
resolution data. and are determining the structures of both the wild 
type CaM:RS20 complex (1.73 A) and the E84K-CaM:RS20 
complex (1.90 A). Once these structures are determined, we believe 
they will offer insight into the basis for the coupling of CaM's 
Ca2+ binding and peptide binding activities. 
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Transparency and refraction of eye lenses are dependent on 
the spatial organisation of the lens a.-,~- andy-crystallin proteins. 
Random aggregation and phase separation cause sharp 
discontinuities in the index of refraction leading to light scattering 
and cataract. The oligomeric ~-crystallins and monomeric y
crystallins form a superfamily of proteins and are an excellent 
example of how domain swapping can create dimers from 
monomers as a result of confom1ational differences in domain 
linkers. The 21 kDa y-crystallin family has two branches: the 
ubiquitous, highly conserved yS, and the more vmiable branch 
comprised of at least six members yA- yF in man1mals. A predicted 
model of yS-crystallin shows that it differs from other y-crystallins 
mainly in the interface region between domains. In bovine lens 
yB and yD phase sepmate at low temperature whereas yE sepmates 
at body temperature and consequently is implicated in cold catmact. 
Our previous crystallographic studies on a single domain of yB 
show how sequence extensions effect domain interactions. 

We will report on crystallographic studies of engineered 
crystalline. Complete yS-crystallin has resisted crystallization but 
the isolated N and C-terminal domains have. The C-terminal 
domain of ~B2-crystallin has also been crystallized as well as a 
mutant yB crystallin with a yE linker. These studies will aid in 
defining the role of linkers, extensions, and smface hydrophobic 
patches in detem1ining domain interactions in crystalline. 
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It is well established by equilibrium binding studies that CD4 
interacts with gpl20 in the range of nanomolm· affinity. Little is 
known, however, about the mechanism of this interaction. In this 
report, we analyzed the native and several mutant forms of the 
HIV-binding fragment (D 1D2) of CD4 using a combination of ki
netic, structural and thennodyna!'l1ic approach. Our real-time bind
ing kinetic data from BIAcore measurements showed that the af
finity decrease in HIV-binding defective mutm1ts is mainly due to 
the decrease in association rate. The predominant alteration of asso
ciation-rate by neut:ralmutations may in valiantly suggest conformational 
adaptation in this and many other protein-protein interactions. 
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The protein receptor (a phosphate-binding protein or PBP with 
a mass of 33,000 daltons) serves as an initial and extremely spe
cific component of bacterial active transport. Fully consistent with 
the stringent specificity of PBP, the initial 1.7 A structure of the 
complex shows that the completely dehydrated and sequestered 
phosphate fonm 12 hydrogen bonds (11 with donor groups and 1 
with an acceptor group) in addition to one salt link with a 
guanidinium group. The distance of the hydrogen bond between 
the donor phosphate 04 oxygen and ~he acceptor group (an oxy
gen of carboxylate of Asp 56) is 2.;J.5 A. This short hydrogen bond 
has also been observed in the 1.9 A structure of a fully active mu
tant PBP in which the donor group Thrl41 was replaced by an 
acceptor Asp residue and in several high resolution structures of 
other PBP mutants. Moreover, the Asp 141 substitution further in
tr·oduced another short hydrogen bond (2.50 A) between the phos
phate 02 oxygen and an Asp14l. In order to cement tl1ese find
ings of short hydrogen bonds, as well as obtain an atomic struc
ture, excellent synchrotron data for the wild-type and the Asp 141 
mutant PBP were collected to resolutions of 0.98 A and 1.00 A, 
respectively. Using SHELXL-93, full matrix refinement of both 
structures with hydrogen atoms and anisotropic B-factor for non
hydrogen atoms against the ultra high resolution data confirmed 
the existence of the short hydrogen bonds. These short hydrogen 
bonds in the PEP-phosphate complexes could be classified as low 
bm1.ier hydrogen bonds with energies ranging from 12 to 24 kcal/ 
mole 1.2.3. Nevertheless, the Kct values of 1 - 10 ~M for the com
plexes do not reflect these high energy hydrogen bonds. 
We thank Dr. George M. Sheld1ick for providing the program 
SHELXL and helpful advice. 
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