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SUMMARY

1 Both wild type and a cysteine-auxotroph (cysE-) mutant of Salmonclla
tvphamurium LTz, as well as stramns B and W of Eschierichia cols, presented an inducible
cysteine desulfhydrase (L-cysteine hydrogen sulfide-lyase (deaminating), EC 4 41 1)
activity free of catabolite repression The enzyvmatic activity was rapidly induced
the presence of either glucose or glycerol

2 The cysteine desulfthydrase activity of S typhimurim showed a pH optimum
of 8 5 and, mn intact cells, both cysteme and cystine were used as substrates, the
presence of glucose did not enhance the activity Toluene-treated cells lost the ability
to desulfhydrate cystine, while the activity towards cystemne was mcreased In con-
trast, the cysteine desulthydrase activity of E coli showed a pH optimum of 7 2 and
m ntact cells the presence of glucose increased the activity Toluene-treated cells lost
all activity for the desulthyvdration of cysteme

3 The enzymatic activity of S #vphimurim was not inhibited in vitro by
NH,* unless they were added along with pyruvate Pyruvate alone was slightly
mnhibitory, while H,S had a strong inhibitory effect

4 The cysteine desulthydrase activity of S #vphimurium apparently 1s different
from the cystathionase activity as both were mduced and repressed independently

INTRODUCTION

During the characterization of a cystemne-requiring mutant of Salmonclla
tvplamurium, 1t was found that its growth mn glucose mmimal hiquid medium was
limited by the rapid desulthydration of the required amino acid, a finding very sumlar
to those reported for cvsteme auxotrophs of Escherichia coli™-2 This result and the
fact that no mmformation about the cysteine desulfthydrase (L-cysteme hydrogen
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C(YSTEINE DESULFHYDRASE OF S #vphumurium 133

sulfide-lyase (deaminating), EC 4 4 1 1) activity of S ¢yphumurium was available
prompted us to study some of the characteristics of this activity, as well as some aspects
related to 1ts mmducibility, and to compare them with those reported for the same
enzymatic activity of E cole1-413

MATERIALS AND METHODS

Terminology

The use given 1n this paper to the term cysteine desulthydrase activity (L-cysteine
hydrogen sulfide-lyase (deaminating), EC 4 4 1 1) refers to the classical pyridoxal
phosphate cysteine desulfhydrase yielding H,S and the unstable ¢-amino acrylic acid
which spontaneously hydrolyzes to NH, and pyruvic acid (¢f ref 4)

Bacterial strains

Salmonella typhimurium L'T2 was kindly provided by the late Dr M Demerec
Mutant strain SM103-2 was obtamed from the LT2 parental strain as a spontaneous
cysteine auxotroph resistant to streptomycin (20 pg/ml) Escherichia coli stramns B
and W were kindly provided by Dr Gene M Brown All strains were kept on nutrient
glucose agar slants, but for mutant SM103-2 the medium also contamned 40 ug/ml of
L-cystine

Chemicals

All chemicals used were reagent grade Pyridoxal phosphate and amino acids
were products of Sigma Chemical Co, except O-acetyl-L-serine that was purchased
from Cyclo Chemical Corporation All amimo acids used were the L 150mers, except
DL-lanthionine and Di-cystathionine Bacto-tryptone and Bacto-Casamino acids
were products of Difco Laboratories

Culture conditions

The minimal medium used was that of Davis AND MINGIOLI®, citrate omitted
The different carben sources were used at the concentrations mdicated 1n the text
Cysteme, cystine, O-acetylserine and lanthicnine were steriized by filtration and
added to the corresponding media at the final concentrations indicated in the text

Expervments of induction and repression of enzvmatic activities

The bacteria were grown overnight (12 h) at 37° in the media and the culture
conditions mdicated for each experiment Fresh media were moculated with a sample
of the cells grown overnight (approx 5-104 of the final volume) and incubated under
the appropriate conditions until the absorbance of the culture at 660 nm reached a
value of 0 1 (read 1n a Colemen Jr spectrophotometer, model GA) At that time the
cells were harvested aseptically by centrnifugation 1n the cold, washed twice with
sterile mimimal medium and resuspended in approx 5ml of the sterile minimal medium
Ahquots of this suspension were used to mocculate the induction media

When the experiment was designed to study the induction of the cysteine
desulfhydrase activity in a defined time, the inoculated media were mncubated for that
time, and at the end of 1t the cells were harvested by centrifugation in the cold, washed
and used as such or for preparation of toluenized cells or cell-free extracts
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If the experiment was designed for the study of the kinetics of the induction of
the cysteme desulfhvdrase activity, the inoculated media were mmcubated under
appropriate conditions and, at fixed times, samples of them (ro-20 ml) were with-
drawn Chloramphenicol was immediately added to a final concentration of 50 ug/ml,
the samples were strongly shaken and placed in an i1ce bath The cells present 1n each
sample were collected by centrifugation mn the cold, washed once with o 1 M Tris
bufter (pH 8 5) resuspended 1n the same buffer, and the absorbance of the suspen-ion
at 660 nm was determined 1n a Beckman DB spectrophotometer These absorbance
values were used for the determmation of the units of absorbance volume for calcu-
lation of the specific activity of the enzvme preparations

Tolucnization of the cclls

To each ml of the bacterial suspension (with an absorbance between 2z and 10,
read at 660 nm 1n the Beckman DB spectrophotometer), o o1 ml of toluene was added
The sample was transferred to an erlenmever flask of a volume at least 10 times
greater than that of the sample, and the mixture was shaken for 30 mm at 37" m a
rotatory shaker set at 240 rev ymun The toluemized preparations were kept for no
longer than 8 h 1n an 1ce bath until thev were used

Preparation of cell-free extracts

The bactenal cells were induced under the different experimental conditions
described 1n the text and were harvested, washed and resuspended 1n buffer as in the
case of those used for toluemzation Thev were disrupted by sonication for 3 min in
an MSE ultrasonic power unit set at 1 2 A Intact cells and debris were separated by
centrifugation of the sonicate for 30 min, at 4°, at 30 000 ~ ¢ The clear supernatant
was dialyzed m the cold (4°) for 12-16 h agamst 200 times 1ts volume of o 1 M Tris
bufter (pH 8 5) The dialyzed extracts were kept at 4~ and used as such

Deternunation of the cysterne desulfhvdrase and cvstathionase actvoitics

The cysteine desulfhy drase and cystathionase activities of the LT2 and SM103-2
strains were determined bv the colorimetric measurement of the 2,4-dimitrophenyl-
hvdrazone of the enzymatically formed keto acid by a slight modification of the
method of WIJESUNDERA AND WooDs8 The incubation mixtures contained, mn a final
vol of 2ml 100 wmoles of potassium phosphate buffer (pH & 5), 10 gmoles of cysteme
hydrochloride or 20 wmoles of cystathionime, 1o gmoles of pynidoxal pho-phate, and
erther cell-free extract (0 3 to 0 5 mg of protemn) or toluene-treated cells (0 2 to 0 5 mg,
drv weight) The samples were incubated 30 min at 377, and the enzymatic reaction
was stopped by the addition of 0 5 ml of 25°, (w/v) trichloroacetic acid The controls
had the same composition, but the trichloroacetic acid was added at zero time The
precipitated protein or cells were separated by centrifugation, and o 1-o 5-ml aliquots
were taken from the clear supernatant These samples were diluted to a final vol of
2 ml with twice distilled water, and then 1 ml of a 0 0125+ (w;v) solution of 2,4-
dimitrophenylhydrazine in 2 M HCl was added to each sample After a 10-nmn ncu-
bation at 37°, T ml of 25 M NaOH was added After development of the color for
15 mun at room temperature, the absorbance of the samples was read at 450 my 1n a
Beckman DB spectrophotometer

The cysteme desulthydrase activities of the S fvphomuriwm LTz and E coli B
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and W strains were determined by the measurement of either the keto acid or the H,S
produced The intact or toluene-treated cells or the cell-free extracts were mcubated
m I3 mm X 100 mm tubesfor 3 min at 37° with either 120 gmoles of Tris buffer (pH 8 5),
for the S thvphusmurium preparations) or 100 umoles of potassium phosphate buffer
(pH 7 2, for the E col: preparations) Then 1 61 ymoles of cysteine hydrochloride were
added, the tubes were hermetically sealed with parafilm-covered rubber stoppers and
the samples were mcubated for 2 min at 37° The final volume was 1 7 ml When the
activity was measured by the production of keto acid, the reaction was stopped by
the addition of 0 2 ml of a 259 (w/v) solution of trichloroacetic acid, and the formation
and determination of the corresponding phenvlhydrazone was carried out as before
If the enzymatic activity was determined by the measurement of the H,S evolved,
the reaction was stopped by the addition of 0 1 ml of a 12°, (w/v) solution of NaOH,
and the product was transformed into methylene blue following the modification of
SIEGEL? to the method of FoGo AND POPOWSKY®

The specific activities are expressed as functions of the mg of dry weight, or
mg of protemn (determined by the method of Lay~NE®) or unts of absorbance volume
(determimed at 660 nm) present in the different assays Under the conditions employed,
1 absorbance unit was equivalent to 0 434 mg bacterial drv weight per ml

RESULTS

Characterization of mutant SM103-2

In solid media mutant SM103-2 grew only 1n the presence of cysteme, cystine,
O-acetylserine or lanthionine, the growth, however, was rather poor When the mutant
was grown 1n minimal glucose liquid medium supplemented with either cystewne or
cvstime, the growth stopped after some time unless new amounts of the corresponding
amino acid were added periodically At the same time a strong odor of hydrogen sulfide
was apparent practically from the beginning of the experiment It appeared as 1f the
mutant limited 1ts growth by destruction of the required amino acid Lanthionine,
however, allowed a continuous though slow growth of the mutant (Fig 1)

The fact that the mutant grew only when either cy<teine, cystine or O-acetyl-
serine were provided, while serine was nactive, indicated 1ts lack of L-serine trans-
acetylase activity This was confirmed to be the case when the activities of L-serine
transacetylase and O-acetyl-L-serine sulfhydrase were determined!® in cell-free
extracts of both parental and mutant stramns In the mutant strain the first activity
was mussing, while the second was slightly enhanced Mutant SM103-2 was, therefore,
classified as a cysE~ mutant!®

Some characteristics of the cysteine desulfhvdrase reaction of S tvphimurium

PH optimum For intact or toluene-treated cells, as well as for cell-free extracts,
the pH optimum for the desulthydrase reaction was found to be around 8 5

Kinetics For any of the three systems mentioned before, the desulthydration
of the amino acid was linear for at least 6 min The activity also showed hinearity with
respect to enzyme concentration

Stoichiometry As shown m Table I, a 1 1 stoichiometry n the production of
H,S and keto acid from the desulfhydration of cystemne could not be demonstrated,
twice as much H,S as keto acid was always determmed No lactate dehydrogenase
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L\ABLE I
STOICHIOMETRY OF [HE CYSTEINE DESULFHYDRASE ACTIVITY OF CELL-FREE EXTRACTS OF S
typhemusiom L1 2

Cells were grown n glucose (0 29, w/v) hquid medium, acrobically at 37’ and mduced under
these conditions for 2 h i the presence of yo peg/ml of cystine

Amount  Product (pmoles) Ratio H,S!
of keto acid
piotan H,s Keto acid
(1g)
O 00 00
10 125 63 198
20 19 2 95 202
30 28 5 I3t 217
40 39 5 176 224
50 47 5 217 218
o7p
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Incubation time (h)
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Percentage of enzyme activity
o
L

0O 2b 40 Gb 80 100

Pyruvate added (umoles)

Ig 1 Growth of mutant SMro3-2 in the presence of cystine or lanthionine Cells were grown
ovamght aerobically, at 37, 1n glucose (0 4°,, w/3v)~Casaminoacids (o 1°,, w/v)—cystine (4o ug/
ml) Cells were collected and washed with sterile saline solution Tnoculated media were mmcubated
acrobically at 37° @, mumimal glucose, « , mmimal glucose plus cystine (4o ug/ml), B and 11

mintmal glucose plus cystine (40 ug/mly at the times indicated by the arrows new additions of
cystie (4o ug/ml) were made, mn the first case only one addition, , mimimal glucose plus lan-
thionine (270 pg/mb

Fig 2 Inhibition of cvstemne desulthydrase activity of cell-free extracts of S fyphumurium L1z
by 1ts reaction products Cell-free extracts were prepared from cells that had been induced
aerobically for 2 h at 37 1n glucose (0 49, w/v)—cystine (4o pg/ml) hquid medium In thc ex-
periments 1 which pyruvate or pyruvate plus NH,* were used, the enzymatic activity was
followed by thc production of H,S In experiments in which Na,8 was used as inhibitor, the
activity was measured by the production of keto acid Each sample contained 25 ptg of protemn
@, pyruvate alone, at the indicated concentrations, ., pyruvate at the indicated concentrations,
plus 100 ymoles of (NH,),>0,, A Na,5 at the indicated concentrations
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CYSTEINE DFSULFHYDRASE OF S fvplumurium 137

activity could be demonstrated in the cell-free extracts to account for the lower
amount of keto acid found

Inhibition by reaction products Of the three products of the desulthydration of
cysteme (NH,, pyruvate and H,S), NH;, as NH,+, did not mhibit the reaction up to
a 100 mM concentration The effects of the reaction products upon the activity n
vitro of the desulfhydrase are presented in Fig 2 The addition of increasing amounts
of sodium pyruvate produced increased mhibition, when the concentration of the
inhibitor was approx 60 times higher than that of the substrate (100 vs 1 6 wmoles)
there was a 409, inhibition The simultaneous addition of NH,t and pyruvate had,
however, a strong inhibitory effect It should be pointed out that this strong inhibition
was apparent only 1f the inhibitors were added to the incubation mixture before the
substrate, 1f they were added after the cystemne there was practically no inhibition

S2-, on the other hand, had a very marked inhibitory effect At a concentration
equal to that of the substrate (1 6 ymoles), the inhibition was practically complete
If the inhibitor was eliminated by bubbling mitrogen through the incubation mixture,
practically all the activity was restored, indicating that the inhibition by 5%~ was not
due to enzyme denaturation

Serine and alanine, at a 60 mM concentration, caused 80¢, and 50°, inhibition
of the activity, respectively, while threonine, methionine and S-ethvicysteine at the
same concentration produced no mhibition

Dufferences between the desulfhvdrase activities of S tvphumurium and E coli

When the cystemne desulthydrase activities of S typhymurium 1. T2 and E cols
B and W were compared, some differences were found (Table II) Intact cells of S
tvphimuriwm desulthydrated both cystemme and cystine Toluene-treated cells lost
the ability to attack cvstine while the desulfhydration of cvsteine was enhanced In
the case of £ colz, all the desulthydrase activity was lost after the cells were treated
with toluene Using mntact cells, the addition of glucose to the mcubation media did
not aftect the desulthydrase activity of S tvphimurium (with either cystene or cystine

TABLE IT

CYSTEINE DESULFHYDRASE ACTIVITY IN INTACT AND TOLUENE-TREATED CELIS OF S {vphymuium
aND E ol

Cells were grown aerobically at 37° 1n glucose (0 1°,, w/v) minimal medium and induced under
thesc conditions for 2h 1n the presence of cystine (6o ug/ml) When indicated, 100 umoles of
glucose werc added to the incubation mixtures Specific activity 1s expressed as nmoles of H,S
produced per mun per umt of absorbance volume

Strain Cells Specific activity 1n the presence of

Cysterne Cysterne Cystine Cystine
plis plus
glucose glicose

S tvphimurium LT2 [ntact 39 1 45 I3 1 15 2
S typhimurigm LT2 Toluenized 1421 146 1 [sXs} 00
E coli B Intact 93 273 — -

E roli B 1 oluentzed oo oo — —
E colh W Intact 2o 128 — —
E coli \W Toluenized [eXe) 00 — —
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as substrates) while in the case of the E coli strains the activity was markedly increased,
as had been found by ANDERSON AND JOHANSSON?

The pH optimum for activity was also different, as stated before for the S #vphu-
murium activity, it was 8 5 wlule for that of the £ coli strains 1t was 7 2

Another difference found was that n S ¢vphumuriom the cysteme desulthydrase
and the cystathionase activities appear to be different entities RowBURY axD Woonst,
working with E coli, found that the two afore-mentioned activities were repressed
and derepressed simultaneously From this observation they concluded that probably
the same protein was responsible for the two activities When this possibility was
studied 1n the LTz and SM103-2 strains of S #vphumurium, 1t was found that the two
activities behaved differently As can be seen from the data presented in Table 111,
when the cells were grown 1n the presence of cystine, the cvsteme desulthydrase
activity mncreased 15-fold while the cystathionase activity was not affected, as com-
pared with the activities present in the LT2 strain grown 1n the absence of the inducer
Also, when the cells were grown 1n the presence of cystine and methionine the level
of the cysteme desulthvdrase activity remained stable while that of the (vtathionase
decreased markedly

Induction and repression of the cysteine desulfhivdrase activity of S tvphumurium LTz
and E coli B

Fig 3 <hows the kimetics of induction of the cvsteme desulfhydrace activity n
cells of S tvphomurium LT2 and E coli B growing n glucose In both cases the activity
can be demonstrated almost immediately after the addition of the inducer

LTABLE I11

CYSTEINE DESULFHYDRASE AND CYSTATHIOVASE ACTIVITIRES OF CELL-FREE LXTRACTS oT L12 AND
SM1o3-2 STRAINS OF S fyphimus i

Txpt A Cldls were grown acrobically for 12 h at 37 m the indicated media (glucose (0 4%, w/v?
cystine (4o pg/ml)) Speafic activities gmoles of keto actd produced per 30 min per mg of proten
Lxpt B Cells were grown acrobically for 6 h at 377 1n the mdicated media {glucose and cystine
concentrations as m Expt .\, methionme, 150 prg/ml When mdicated, 150 prg of methiomne
were added to the mcubation mixtuies Specttic activities ¢iven as m I'xpt &

Lapt  Iatrad of Cedlls grown 1n Specific activity
stran - — - — - -
Cysterne desulthvdrase Cystathionasd”
A L1z Glucose 010 12y
I.T2 Glucosc—cystine 157 [ 31
SMio3-2 Glucosc—cy stinc 150 122

*

Cysteine desulphydiase tn - Cystathionase
the presence of

Cantuine Cystene plus
methionine
B SMro3-2 Glucose-cystine 2 49 255 0 403
SMr1o3-2 Glucose—cystine—
methionine 252 255 0 0X3

* The specific activities are gnven considermg that the r-isomer was the only substrate
used 1n the reaction
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Fig 3 Kinetics of induction of cysteine desulthydrase activity m S fyplumurium LT2 and
E coli Bin glucose mimimal medium Cells were grown aerobically in glucose (o 29, w/v) mmimal
liquid medium and induced under these conditions 1n the presence of cystine (4o pug/ml) Enzyme
units nmoles of hydrogen sulfide produced per min ", kinetics of induction of the S tvphimu-
rugim activity, /y, kietics of induction of the E colt activity

» LA

Fig 1 Effect of inducer concentration in the induction of the cysteine desulfhydrase activity of
S typhimurium L'T2 The experimental conditions were as those stated in Fig 3, except for the
mdicated amounts of cystine used the time of induction was 2 h Specific activity 1s expressed
as 1 Table IT Inset Kinetics of induction of cysteine desulfhvdrase activity of S ¢yphimusium
LT2 1n glucose media with either cysteine or cystine as inducers Experiment was carried out as
the one reported 1in Fig 3, except that the concentrations of inducer were 66 ug/ml for cystene
and 33 pg/ml for cystine 1, cysteine as inducer, @, cystine as mducer

In S tvphimurim the activity increases steadily (for about 2 h) until the bac-
terial mass has approximately tripled and then diminishes rather sharply A similar
pattern was found when glycerol was used as carbon source although the activity was
approximately one-third of that found 1n glucose When the cells were induced under
anaerobic conditions, using glucose as carbon source, similar results were obtained,
but the activity of the desulfhydrase was markedlv lower, approximately one-fifth
of that obtaimned 1n aerobiosis

In the case of E col: the increase in the cysteine desulthydrase activity during
mduction 1 glucose-mimimal medium was faster than i the case of S tvplumurium,
the maximum activity was reached before the mitial bacterial mass increased by one-
half (between 30 and 45 nun after the addition of the inducer), the activity declined
gradually as if 1t were diluted among the mcreasing bacterial population When the
induction was made 1 glycerol minimal medium, the kinetics of induction of the
activity followed very closely that obtained with glucose

When the induction of the activity in S ¢vphimurium was determined after a
fixed time of induction (2 h) with variable concentrations of inducer, 1t was found that
the desulfthydrase activity mncreased hnearly with the concentration of the mducer
until 1t reached a plateau A further increase in the inducer concentration did not
increase the activity (Fig 4) The same results were obtamed either with glucose o1
glvcerol as carbon sources When short periods of induction were used, 1t was found
that the kinetics of induction were the same either with cysteine or cystine (Inset,

Fig 4)
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TABLIC TN

REPRLSSION RY TRYPTONE OF THE (YSTEINE DESULFHYDRASE ACTIVITY OF S f\'/’/l!l”l(}llt”l Ll

Cells were grown m glveerol (0 29, w/v) mummal lquid medium and mduced 1 the indicated
media (glucose and glycerol, o 29, w/v  tryptone, 1°,, w/v  cystine, So gg/mly, acrobically at
37 At antervals aliquots were withdrawn and tolucnc-treated cells were prepared  Specfic

activities are expressed as m Lable 11

Tnduction mcdriain Specific actieny at
1h 2 h
Glucose 4 cystine 237 411
Glucose - tryptonc 12 —
Glucose |- tryptone 4 ovstine 172 131
Glycerol + cystine 276 --
Glycerol + tryptonc 9 —
Glveerol + tryptonc | cystine 161 —
[ryvptone ' cystime 158 122

With trvptone as carbon and energy source, the desulthvdrase activity of S
tvphemuriiin was repressed, even when the concentration of the inducer was increased
This repression was not affected by the addition of either glucose or glycerol (Table IV)
The results (not shown) obtamed in studving the mnduction of the cystemne desulthv-
drase activity 1n tryptone medum for E colr B were similar to those obtamed by
ANDERSON AND JOHANssON? for the £ coli strain Crookes the activity was greater
n the absence than 1n the presence of glucose

Fnally, NH,*, pyruvate and glucose had a stimulatory eftect on the induction
of the cysteme desulthydrase activity of S #vphisnurium up to concentrations of 30,
20 and jo mM, respectively (Table V)

IABLEF A

LEFFFCT OF VARTABLE CONCFNTRALIONS OF GLUCOSE PYRUVATE AND NH,;* ON THE INDUCTION
Ol CYSTFINE DESULFHYDRASE ACIINVITY O S fyphomusriuwm L2

lespt A Cedls were grown n glucose (0 2°,, w/v) hiquid medium, acrobically at 37 , mmduction
was carried out for 2 h i minimal medium with 100 pg/ml of cystine and the mdicated concen-
trations of glucose Expt B Cells were grown i pvruvate (0 22°,, w/v) nunimal hquid medium,
acrobically at 37 , mduction was carricd out for 2 h i nummal medium with 100 pg/ml ot cyvstine
and the mdicated amounts of pyruvate Expt € Cells were grown as in Expt A, induction was
carried out for 2h i minimal medium without NH,* with glucose (o 29, w/v) and cystine
(1oo prg/ml), and the mndicated amounts of (NH,),SO, In all cases the preparation of toluenc-
treated ccdls and the determination of enzyme activities were carried out as indicated in MATFRIALS
AND METHODS Spectfic activities ate given as in the cxperiment of Table 11

ypt A Lipt B Lapt €
Glitcose Specific Sodium Specific (NH,), 0, Specific
(m ) achivity pyvrucate  achivity (m ) actiorty
()
401 288 — 1920
1 211 7 L 740 75 1072 198 4
5 21g 0 5 1245 75 1071 198 1
T0 2354 10 139 2 75 201 b
20 293 3 20 1399 15 2057
10 290 7 140 T15 8 75 165 3
60 2426 00 931 150 128 5
100 197 8 100 115 8
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DISCUSSION

The results presented 1n this paper establish some similarities and differences
between the cysteine desulthydrase activities of S tvphemurium and E col: In both
orgamsms the enzvmatic activity 1s not repressed by glucose and for the one of S
tvphunurium there 1s also no repression by either pyruvate or NH,*, end products
of 1ts activity While the mmduction of the activity m both organisms follows mitially
the same pattern, there 1s a clear difference m the permanence of the enzyme after the
maximal activity has been reached In the case of the S #yphimurium activity, there 1s
a sharp decrease of 1t, probably due to rapid mactivation of the enzyme 1n the con-
ditions used For that of E coli 1t appears as 1f the enzyme stops being synthesized
and then 15 diluted along 1n the increasing population

There 15 also a difference 1n the mduction and repression of the cysteine desul-
fhydrase and cystathionase activities While 1t has been reported! that in E cols
both activities were repressed and derepressed simultaneously, 1 the S typhumurium
strains used 1 the present work both activities were induced and repressed indepen-
dently

There 1~ also a difference 1n the stability of the enzyme towards toluene In the
case of £ coli the desulthydrating activity 1s totally lost after toluemzation of the
cells while in S ¢fvphumurium the activity towards cysteme 15 enhanced after the
treatment However, the toluenized cells of the latter organisms lost the ability to
desulthydrate cystine, indicating that the cvstine reductase necessary for the formation
of cysteine from cystine 1s lost by this treatment Inintact cells, the presence of glucose
mcreases the desulfthydration of cystemne by E col: cells while 1t has no effect 1n the
activity of the S tvphimurium cells, this could indicate that the mechanism of entrance
of the anuno acid mto the cells 15 different 1n the two organisms

As expected, the cystemne desulthydrase activity of S tvphimurium was mar-
kedly inhibited 122 witro by S?~ or by a mixture of pyruvate and NH,* During 1ts
activity, however, no 1 1 stoichiometry 1n the production of H,S and keto acid could
be demonstrated, mstead an excess of the first compound wa~ always found Although
no satisfactorv explanation for this anomaly can be given (no disappearance of pyru-
vate due to remnant lactic dehydrogenase activity could be demonstrated), the
possibility remans that a non-enzymatic reaction between the keto acid formed and
the cysteine present could have taken place!?, although no test was done to prove 1t
This situation 1s similar to that found by ANDERSON AND JoHANsSON® with the cysteine
desulfhydrase of E colt 1n which, depending on the experimental conditions used,
there was a greater production of H,S (with regard to NH,*) than the 1 1<toichiometry
expected from the reaction
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