Investigating the Structural Basis of HMG-CoA Reductase Cofactor Specificity

Raining Huo and Yan Kung
Department of Chemistry, Bryn Mawr College, Bryn Mawr, Pennsylvania

Abstract HMGR Cofactor Specificity and Isoprene Biosynthesis Pathways

The enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
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Figure 1. HMGR reduces HMG-CoA to mevalonate using NADH or NADPH. A « Crystallization conditions will be optimized for EfHMGR and

BpHMGR.

Two classes of HMGR have evolved: class I HMGRs, which are found in < Additional sequence alignment studies will be performed to examine

eukaryotes and 1n some bacteria and archaea, utilize NADPH exclusively

metabolic pathways of additional organisms.

Acknowledgement

(Figure 2), while class I HMGRs, which are found 1n bacteria and archaea,
vary in cofactor preference for either NADH or NADPH (Figure 3).3-

—Sa I would like to thank my mentor, Dr. Kung, for giving me this wonderful

opportunity and for his support and guidance. I would also like to thank

Kung Lab members for their help. Funding was provided by NIH

ADPH§ ) 44

Ph 628 el
- e )Q N (GM116029), HHMI, and Bryn Mawr College.
Al'g62 j :' S —)
SRF
loop References
Ser6? i\ 1. Friesen, J.A. and Rodwell, V.W. (2004) Genome Biol. 5, 248.
. . . . 2. Lange, B.M.,, et al. (2000) Proc. Natl. Acad. Sci. U.S.A. 97, 13172-13177.
— ~ 1 Y Figure 6. BpHMGR crystals. Crystallization conditions: | 3. Bochar, D.A., Stauffacher, C.V., and Rodwell, V.W. (1999) Mol. Genet. Metab. 66, 122-127.
- (A)~(C) 18%-23% polyethylene glycol (PEG) 3350, 0.2 M ammonium 4. Miller, B.R. and Kung, Y. (2018) Biochemistry. 57, 654-662.
» sulfate, 0.1 M HEPES pH 7.5, with 5 mM mevalonate, and 1 mM NADH. 5. Bischoff, K.M. and Rodwell, V.W. (1997) Protein Sci. 6(1):156-161.
. C . , 6. Bochar, D.A., Brown, J.R., Doolittle, W.F., et al. (1997) J Bacteriol. 179(11):3632-3638.
Flgure 3. Structure of NADH-bound (D) 24% PEG 3350, 0.3 M lithium Slllfate, 0.1 M HEPES pH 75, with 7. Hedl, M., et al. (2002) J. Bacteriol. 184,2116-2122.
Figure 2. Structure of NADPH-bound class I HMGR from Pseudomonas 5 mM mevalonate and 1| mM NADH. 8. Van Laar, TA., Lin, Y.H., Miller, C.L., Karna, S.L., Chambers, J.P., and Seshu, J. (2012) PLoS One.
. . . . . . 7(5):¢38171.
human class I HMGR, with SRF loop mevalonii (PmHMGR), with cofactor (E) 23% PEG 3350, 0.2 M potassium citrate, with 1 mM NADH. 9. Grochowski. L.L.. Xu, H.. and White, R.H. (2006) J Bacteriol. 188(9):3192-3198.

n yellow. helix 1n yellow. (F) 1.16 M ammonium sulfate, 0.1 M HEPES pH 7.5, with 1 mM NADH. 10. Ragwan, E.R. Aral E. and Kung, Y. (2018) Biochemistry. 57(39):5715-5725.



