Allosteric and Cooperative Networks in a Homodimeric Epoxide Hydrolase
AR Simard', KL Hvorecny', S Kitamura?, J Yang?, Z Nie!, NM Taher?, AK Mishra’, N Vasylieva¢, C Morisseau?, DR Madden’

he Molecular and
'Department of Biochemistry and Cell Biology, Geisel School of Medicine at Dartmouth, Hanover, NH USA ?Department of Entomology and Nematology and UCD Comprehensive Cancer Center at the University of California, Davis, CA USA MCB el oy

Graduate Program

Cif: The CFTR Inhibitory Factor Substrate Cooperativity Nanobody Allostery

Non-Cooperative Positive Cooperativity ® Cif Same —— Faster

+»» Cif iIs an epoxide hydrolase virulence factor that .
IT | p X y viru R_SOX 14,15-EET A Cif + VHH108 R'SOX 14,15'EET

compromises airway homeostasis in CF patients. o —~ X hydrolyzes certain us

Cif is a homodimeric epoxide hydrolase that contributes to £ £ u substrates  with  positive " 024_%
the virulence of Pseudomonas aeruginosa via a bifurcated ; . S .. cooperativity. These tend o 051 éN_S_ B
assault on airway epithelium in cystic fibrosis (CF) patients. Sy E.; N to be elongated PUFAs like =1 goa é 8. i T
By targeting CFTR and hydrolyzing the polyunsaturated 2= 40- > 14 15-EET. § < N{": ) % %
fatty acid (PUFA) 14,15-epoxyeicosatrienoic acid (14,15- LES g T " ¢ S S g
EET), Cif exacerbates the CF phenotype'>. While S Q o S ; f Loa g
investigating Cif's hydrolysis of host-derived substrates, we e s - : e —

. . _ . Time (min Time (min
glcs:[?\f)evzirteedv ;Ide Chaln rgarrangements that e.xpand the 's] mM s] LM 2 Crystal structures of (min) | (min)

- ume including an open conformation of gate _ _ o enhances hydrolysis of 14,15-EE

residues that regulate substrate access to the pocket®. We R-SOx Adduct 14,15-EET Adduct with trapped hydrolysis but not R-styrene oxide Gate

iIntermediates reveal a
pattern of conformational
rearrangements Iin the
gate that are specific to
cooperative substrates.
hese perturbations are

\ caused by protrusion of
ZES ” the PUFA tail through the

Cif B Adduct Apo Cif gate.

also developed two classes of inhibitors and high-affinity
nanobodies that have proven valuable In assay
development and detection of Cif’°. Using techniques in
enzymology and X-ray crystallography, we uncover several
different cooperative and allosteric networks with
implications to Cif’s cell biology and drug discovery.
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