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CHARACTERIZATION OF THE C‐TERMINAL REGULATORY DOMAIN IN CYSTATHIONINE 
BETA‐SYNTHASE. SHAN, KRUGER

Our laboratory has previously developed a yeast func?onal assay for the human CBS gene. 
In this assay, expression of human CBS cDNA rescues the cysteine requirement of a yeast 
strain deleted for the endogenous CBS enzyme. In the course of expressing and 
characterizing various human mutant CBS proteins in this yeast strain, we have iden?fied a 
muta?on that can par?ally suppress a number of different disease causing CBS alleles. This 
suppressor muta?on when expressed in cis can par?ally suppress the yeast growth defect 
of at least eight different CBS muta?ons. This muta?on creates a stop codon at amino acid 
411 of the CBS gene, and thus truncates about one quarter of the protein. Our hypothesis 
is that this truncated region of the protein acts as a nega?ve regulatory domain, and 
trunca?on of this region allows an increase in the residual ac?vity of the mutant proteins. 
To confirm this hypothesis, we have expressed and purified various forms of CBS and 

measured enzyme ac?vity in vitro. These studies have shown that truncated 
CBS protein is ten times more active than the full-length form. In 
addi?on, we have discovered that this inhibi?on by the C terminus appears to be 
responsible for regula?on by Sadenosylmethionine, an allosteric affector of CBS. These 
findings suggest 
that the C terminus of CBS would be a good poten?al target for 
homocysteine lowering drugs.
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News April 23, 2005

Inducing a “topor like” state with hydrogen 
sulfide gas. The gas competes with oxygen in 
mitochondria, slowing the metabolic ac?vity.

Topor is an extreme state of metabolic 
slowdown in which the heart rate drops, 

breathing slows and body temperature plunges.
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Nutr Rev. 2004 Sep;62(9):348‐53

New roles for cysteine and transsulfuraFon enzymes: producFon of H2S, a 
neuromodulator and smooth muscle relaxant.

Dominy JE, SFpanuk MH.

Division of Nutri?onal Sciences, Cornell University, Ithaca, NY 14853, USA.

The enzymes of the transsulfura?on pathway also have the capacity to catalyze the 
desul`ydra?on of cysteine. Recent studies demonstrate a role of the transsulfura?on 
enzymes, cystathionine gamma‐lyase and cystathionine beta‐synthase, in catalyzing the 
desul`ydra?on of cysteine in brain and smooth muscle. The H2S produced from cysteine 
func?ons as a neuromodulator and smooth muscle relaxant. In glutamatergic neurons, 
the producFon of H2S by cystathionine beta‐synthase enhances N‐methyl‐D‐
aspartate (NMDA) receptor‐mediated currents. In smooth muscle cells, H2S 
produced by cystathionine gamma‐lyase enhances the outward flux of potassium by 
opening potassium channels, leading to hyperpolariza?on of membrane poten?al and 
smooth muscle relaxa?on.



The essenFality of sulfur is closely related to nitrogen 
metabolism: a clue to

hyperhomocysteinaemia 

  N and S metabolisms are closely interwoven throughout both the plant and animal kingdoms. 
The essen?ality of S relates to its par?cipa?on in the structure of S‐containing amino acids (SAA), to its 
inclusion in many sulfonated molecules, and to a myriad of metabolic and cataly?c reac?ons of vital 
importance. Methionine (Met) is the indispensable SAA supplied by food proteins and its plasma homeostasis 
is achieved via a number of highly efficient regulatory mechanisms. In all condi?ons characterized by a 
nega?ve body protein balance such as in dietary restric?on or cytokine‐induced hypercatabolic losses, N and S 

endogenous pools manifest parallel ?ssue deple?on rates. AdapFve conservaFon of N 
and S body stores is reached by a funcFonal restraint of the 
trans‐sulfuraFon cascade, through the depression of 
cystathionine  ‐synthase acFvity. As a result, upstream 
accumulaFon of homocysteine favors its re‐
methylaFon conversion to Met which helps maintain 
metabolic pathways of survival value.

Yves Ingenbleek1; Vernon R. Young
NutriCon Research Reviews, December 2004, vol. 17, no. 2, pp. 135‐151(17)
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Role of B6 in this pathway



Dietary vitamin B‐6 restric?on caused the 
concentra?on of glutathione in plasma to 
increase by  40% (Table 1). 






