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Researchers reveal key human protein’s structure, promising new discoveries for leukemia, AIDS and cellular calcium
release

By Krishna Ramanujan

ITHACA, By, -- Cornell University researchers have discovered the 3-D eryvstal structure of g protein, human D38, which may lead to important discoveries ahaout how cells release calcidm -- a
mineral used in almoast every cellular process, The findings also may offer insights into mechanisms involved in certain diseases, ranging fram leukemia to diabetes and HRV-AIDS,

Levels ofthe protein climb, for reasons unknown, when people fall ill, making human CD38 a marker for these diseases.

As one example, researchers have shown that CO33 interrupts an interaction between the AIDE virds and its paint of entry inta cells -
- & protein receptor called CO4. By looking at CD38's 3-D structure, the Carnell researchers identified a peptide, an arganic
compound camposed of aming acids, that they helieve may play a rale in interrupting the interface hetween CO4 and HiW-AI0S.

The findings, published in the journal Structure (Yol 13, Sept. 20083, mark a major step toward designing drugs that could inhihit
processes related to certain diseases. knowing the protein's structure also opens the door to understanding CD38's many functions
related to key biological processes about which researchers know very little.

"Far example, the mechanism of how a cell mediates calcium release is largely unknown," said the paper's seniar author, Quan
Hao, director ofthe Macrarmalecular Diffraction Facility (MacCHESS), the biomedical research arm ofthe Carnell High Energy
Synchrotron Source (CHESES). "So this is awery fundamental question far hiologists "

Itturns out that CD38 helps produce at least two calcium messenger molecules, each of which then opens channels for the release
of calcium from specific stares, or reservoirs, within cell organelles.
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This artistic rendering of the molecular structure of
human CD38 appears on the cover of this month's issue of
the journal Structure.

High intensity #-rays made it possible to pass photons through a protein crystal to reveal its structure. Cornell's synchrotron
produces heams of ¥-rays millions oftimes mare intense than conventional ¥-ray generatars allow. The wery intenze heams were necessarny to determine the atomic structure of CO38. The
research group, which includes researchers frarm the University of Minnesata, also developed new calculations that allowed them to exdract the protein's entire structure fram the ¥-ray images.

By revealing CD38's detailed structure, scientists can now bedgin to examine how the protein's form influences its molecular functions.

"People have been struggling with this far 3 long time, and we have finally soled it," said Hao.

The Mational Institutes of Health, which supports MacTHESS, also funded this research. The paper's other lead authors include MacCHESS graduate student Qun Liu and researcher suppaort
specialist Irina Kriksunow.



