
nm anda broadRâ absorptionbandcenteredat ∼550 nm
(not shown),consistentwith the presenceof hemein the
ferric state.However,thehemecontentof bothmutantswas
low asindicatedby theratio of the280nm (protein)to 428
nm (heme) absorptions,which is 0.92 in the wild-type
enzymeand was 0.46 and 0.32 in the C272A and C275S
mutants,respectively.The ∼2-fold lower hemecontentof
the mutant enzymescorrelatedwith their ∼2-fold lower
specific activities as comparedto the wild-type enzyme
(Table 2). In addition, both mutantsshowedan ∼2-fold
higher activity in the presenceof the allosteric effector,
AdoMet,asobservedwith thewild-typeenzyme(notshown).

Importantly, like the wild-type enzyme,which showsa
1.5-2-fold diminution in enzymeactivity in the presence
of reductantssuchasdithioniteor titaniumcitrate,theC272A
andC275Smutantsdisplayedsimilar redoxsensitivity(Table
2). Theseresultsexcludetherole of thevicinal cysteinesin
theredoxresponsivenessof thehumanenzyme.Furthermore,
theseresultsare consistentwith our previousobservation
that a two-electron reductant,viz., dithiothreitol, which
shouldreduceanaccessibledisulfidebutnot theheme,does
not affect the activity of the enzyme under anaerobic

conditions(6). It shouldbenotedthatwhile theCXXC motif
is solventexposedin thestructureof thetruncatedenzyme,
its accessibilityin the full-length enzymeis not knownand
may be significantly different.

Redox SensitiVity of the ∆N69-Hemeless Variant of Human
Cystathionine â-Synthase. ResiduesC52 andH65 serveas
theaxial ligandsto thehemein cystathionineâ-synthase(9).
Deletion of the N-terminal heme-bindingdomain in the

FIGURE 6: Surfacerepresentationof the active site entrancein cystathionineâ-synthase.Homocysteineand the putativeaminoacrylate
intermediatearerepresentedasball-and-stickmodelswith no surface,while thesurfaceof cystathionineâ-synthaseis shownwith residues
lining theactivesitebeinglabeledanddepictedin ball-and-stickrepresentation.SubunitB of thedimer is renderedin ribbonsandcolored
yellow. The loop that holdsthe PLP in the activesite is showncrossingover the pyridinium ring of PLP,which is locatedat the bottom
of thepocket.Homocysteinehasbeenmodeledinto therim of theactivesiteanalogousto theputativeentrancesiteof indolein tryptophan
synthase,which usesa numberof nonpolararomaticamino acids in both its R and â subunitsto guide indole toward the PLP-bound
aminoacrylate.A numberof polar residuesline themouthof theactivesiteof cystathionineâ-synthase,andhomocysteinecouldapproach
from a numberof angles.The surfacewascalculatedusingGRASPwith a 1.4 Å proberadiusand1.5 grids/Å. The surfacewasinput to
povscript+ (T. Fenn,http://people.brandeis.edu/∼fenn/povscript/povscript.php3),whereit wasorientedwith themodel,andthenrendered
with POV-ray.

Table2: RelativeActivities of Cystathionineâ-SynthaseVariants
in the PresenceandAbsenceof Reductant

enzyme AdoMet oxidizeda reduced
x-fold
change

wild type + 403( 75 235( 81 1.7
wild type - 204( 22 146( 22 1.4
C272A + 226( 15 151( 21 1.5
C275S + 212( 13 114( 8 1.9
CBS-∆N69 - 55( 7 50( 9

a Enzymeactivity wasmeasuredin the standardradioactiveassay
under anaerobicconditions in the presence(reduced)or absence
(oxidized)of 1 mM titanium citrateand is given in units of µmol of
cystathionineformedmin-1 (mg of protein)-1 at 37 °C.
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