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Thirty-two strains of Eubacterium lentum and phenotypically similar anaerobic
gram-positive bacilli were screened for intracellular bile salt 3a- and 12a-hydrox-
ysteroid dehydrogenase (HSDHase) activities. These organisms were categorized
into four groups: (A) those containing 12a-HSDHase only (10 strains), (B) those
containing 3a- and 12a-HSDHase (13 strains), (C) those containing 3a-HSDHase
only (2 strains), and (D) those devoid of any measurable HSDHase activity (7
strains). Of the respective four groups, 9/10, 13/13, 0/2, and 0/7 were like the
neotype strain of E. lentum (ATCC 25559) in that they produced H,S in a triple
sugar iron agar butt, reduced nitrate to nitrite, and weakly decomposed hydrogen
peroxide. The other strains were variable for nitrate reduction and activity on
hydrogen peroxide, but all the organisms in the first three categories (with one
exception) were H,S producers (triple sugar iron agar butt) and all (with one
exception) were designated E. lentum, whereas the organisms of category B were
non-H,S producers (triple sugar iron agar butt). Five of these seven were not
stimulated by arginine and are designated “phenotypically similar organisms.”
Thin-layer chromatography of extracted spent bacterial medium of four repre-
sentative strains from each group grown in the presence of cholate revealed the
presence of (A).12-oxo product, (B) 12-oxo and 3-oxo products, (C) 3-oxo product,
and (D) the absence of any of these products. The 12a-HSDHase of category B
organisms was unstable unless 10~ M dithioerythritol was added to the buffer.
With the exception of 3 out of 32 strains, there was a positive correlation between
the production of measurable amounts of 12a-HSDHase and H.S production.
Growth curves and the effect of arginine on growth and the production of 3a- and
12a-HSDHase were examined in representative strains of categories A, B, and C.
Both enzymes were shown to bind onto a nicotinamide adenine dinucleotide-
Sepharose column and could be eluted by high-ionic-strength buffer, resulting in
approximately 25-fold and 18-fold purification, respectively. Molecular weight
estimations by Sephadex G-200 gave values of 205,000 and 125,000 for the 3a- and
12a-HSDHase, respectively. Purified 12a-HSDHase was investigated with respect
to pH requirement, substrate specificity, and enzyme kinetics.

Eubacterium lentum, a gram-positive, anaer-
obic, nonmotile rod, has been isolated from nor-
mal human feces and human infections. The
neotype strain of this non-saccharolytic species
has been designated by Moore et al. (18) and has
been reported to contain cytochromes a, b, and
¢ and carbon monoxide-binding pigments (20).
Growth can be greatly stimulated by arginine
(19), which is degraded to ornithine and carba-
myl phosphate, the latter being a source of aden-
osine 5’-triphosphate, ammonia, and carbon
dioxide (19). Recently, E. lentum has been
shown to degrade bile salts, by oxidizing 3a- and
12a-OH groups (15), and corticosteroids, by de-
hydroxylating the 21-OH group and oxidizing
the 3a-OH group (4). This communication re-

ports the presence of 3a- and/or 12a-hydroxy-
steroid dehydrogenase (HSDHase) activities
against bile salts in a collection of E. lentum and
the absence of these enzymes in not phenotypi-
cally similar organisms; we further report the
behavior and purification of these enzymes on
nicotinamide adenine dinucleotide (NAD)-
Sepharose columns.

MATERIALS AND METHODS

Bacterial strains and their characterization.
Strains used (Table 1) were from the Virginia Poly-
technic Institute Anaerobe Laboratory, V. D. Bokken-
heuser, S. M. Finegold, and the American Type Cul-
ture Collection. All strain designations in Table 1 are
those of Virginia Polytechnic Institute except for 25559
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TABLE 1. 3a- and 12a-HSDHase activities in E. lentum and related organisms
Category  Strain  Source® CTOMIRSUM- yg Ng- G‘éigfz’m 12a-HSDH*  3a-HSDH® E. lentum

A 9104A° 1 3.0 + + + +++ - +
8135A 1 3.2 + + + ++ - +
3162P 1 4.1 + + + + - +
9130 1 7.2 + + + + - +
8662C 1 52 + + + + - +
6701K, 1 1.3 + + + +++ - ?¢
6598A 1 2.7 + + + +++ - +
6718E 1 3.1 + + + + - +
8902 1 8.8 + + + + - +
116 2 11.0 - - - + - ?

B 25559¢ 3 2.7 + + + ++ +++ +/
3995 4 3.7 + + + ++ ++ +
3999 4 33 + + + +++ + +
8056 1 3.6 + + + + ++ +
8330TA 1 3.0 + + + +++ ++ +
5483 1 44 + + + + ++ +
8371B 1 33 + + + + ++ +
8123 1 2.4 + + + + ++ +
8114 1 2.2 + + + + ++ +
11450C 1 35 + + + +++ +++ +
7725 1 4.0 + + + + + +
6266C 1 5.0 + + + + + +
9758 1 3.0 + + + + + +

C 3197¢ 1 35 + + - - +++ +
9066 1 5.2 + + - - + +

D 3060D 1 3.0 - + - - - ?
9262 1 1.0 - + . - - -
9391B 1 1.0 - + - - . -
7616B 1 2.0 - + - . - ?
3219D 1 1.0 - = - - - -
11602 1 1.0 - + + - - b
9489B 1 1.0 - + - - b -

% (1) Virginia Polytechnic Institute Anaerobe Laboratory; (2) kindly donated by V. D. Bokkenheuser; (3)
American Type Culture Collection; (4) kindly donated by S. M. Finegold.

® Stimulation by 2.0% arginine.

¢ +++, >0.3 unit per 10-ml culture; ++, 0.1 to 0.3 unit per 10-ml culture; +, <0.1 unit per 10-ml culture; —,
activity not measurable. Substrates: 12a-HSDHase = 7a-,12a-dihydroxy-58-cholanoate; 3a-HSDHase = 3a-,7a-

dihydroxy-58-cholanoate.
¢ Representative strains further studied.
¢ 2, Classification is debatable.
/ ATCC 25559 = Neotype strain of E. lentum.

(American Type Culture Collection) and 116 (Bokken-
heuser). All strains were gram-positive rods or ovals
that were obligately anaerobic, nonfermentative, non-
proteolytic, and indole negative when tested by the
procedures described previously (8). Inoculum was
from an overnight culture in cooked-meat Phytone
medium (BBL Microbiology Systems, catalog no.
11130).

Production of H,S was measured in the butts of
anaerobically prepared (8) triple sugar iron agar slants
that were stabbed and incubated in an atmosphere of
oxygen-free nitrogen. A darkening of the butt within
3 days indicated a positive reaction.

Gas from hydrogen peroxide was measured by add-
ing 3% hydrogen peroxide to 72-h growth on the sur-
face of supplemented brain heart infusion agar (8)

containing 2% arginine. A positive reaction was indi-
cated by the evolution of gas bubbles from the area of
growth.

Cultures grown in indole-nitrite medium (BBL Mi-
crobiology Systems) were incubated for 3 days and
were then tested for nitrite by adding reagents con-
taining sulfanilic acid and 1,2-dimethyl-a-naphylam-
ine. Zinc was added to all cultures that were negative
for nitrite to confirm that nitrate was still present in
the medium.

Culture conditions for enzyme production.
Strains were grown from lyophilized cvltures in 10-ml
volumes of cooked-meat broth (BBL Microbiology
Systems) for 48 h at 37°C and kept at 5°C as stock
cultures.

From these stock cultures, strains were subcultured
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into 10-ml volumes of cooked-meat broth and grown
as previously described (15), with the addition of 2.0%
L-arginine hydrochloride (Sigma). For detailed studies
on the four representative strains, 0.1 ml of cooked-
meat culture was inoculated into 10 ml of freshly
autoclaved brain heart infusion broth (Difco) contain-
ing 0.01% sodium thioglycolate and either 0.75 or 2.0%
L-arginine hydrochloride. The cultures were incubated
anaerobically for 48 h at 37°C in a GasPak jar.

Cell disruption and preparation of cell-free
supernatant fluid. Cell-free supernatant fluid was
prepared as previously described (15). For detailed
studies on the four representative strains, cultures
were harvested at 48 h by centrifuging at 6,000 X g for
20 min at 4°C. The pellet was suspended in 1.0 ml of
0.1 M sodium phosphate buffer (pH 7.0) and recentri-
fuged. The final sediment was suspended in 1.5 ml of
0.1 M sodium phosphate buffer (pH 7.0) containing
10~ M ethylenediaminetetraacetic acid and 10~ M
dithioerythritol.

The 1.5-ml suspension of washed cells was disrupted
with a French pressure cell at 18,000 pounds and then
centrifuged at 6,000 X g for 10 min to sediment the
cell debris. The supernatant fluid was collected and
assayed for 3a-, 7a-, and 12a-HSDHase activities. En-
Zyme preparations, similarly derived from 200-ml cul-
tures, were rapidly frozen with liquid nitrogen, lyoph-
ilized in a VirTis lyophilizer, and stored at —20°C.
Freshly reconstituted enzyme was used for further
studies.

Detection of 3-o0xo and 12-0xo0 products in
spent bacterial medium. Three-milliliter volumes of
spent bacterial medium were acidified to pH 3-4 (3 N
HCI) and extracted with 5 ml of diethyl ether. The
ether was evaporated, and the extract was reconsti-
tuted in 300 ul of methanol-water, 4:1 (vol/vol). Sam-
ples of 30 ul of reconstituted extract were plated on
silica-coated plates. Solvents were: (A) chloroform-
methanol-acetic acid, 20:2:1 (vol/vol/vol); (B) chlo-
roform-methanol-acetic acid, 40:2:1 (vol/vol/vol); and
(C) benzene-dioxane-acetic acid, 70:20:1 (vol/vol/vol).
Plates were developed with anisaldehyde (10) or p-
hydroxybenzaldehyde (13).

Assay for NAD-dependent 3a- and 12a-hy-
droxysteroid dehydrogenase activities. The for-
mation of reduced NAD was followed at 340 nm using
a Beckman DBGT grating spectrophotometer and 10-
inch recorder. Each assay cuvette (3.0 ml) contained
5.0 X 107> M NAD, 0.17 M glycine-NaOH buffer (pH
9.5), 5.0 X 10~® M bile salt, and 50 ul of lyophilized E.
lentum cell-free preparation (20 mg/ml) or 100 yl of
freshly sonicated preparation. One unit of enzyme was
defined as the amount of enzyme required to yield 1
pmol of reduced NAD per min (eNAD = 6.2 X 10 M ™).
Michaelis constants (K. values) and maximum veloc-
ities were calculated on the basis of Lineweaver-Burk
plots using initial reaction velocities. A minimum of
10 concentrations of substrate over a 20-fold range was
tested for each determination.

Preparation of NAD-coupled Sepharose and
column chromatography of 3a- and 12a-HSDHase
preparations. Approximately 200 ml of packed Seph-
arose 4B was thoroughly washed with doubly distilled
water and activated with cyanogen bromide at 20°C
as described by Cuatrecasas (5). The activated Seph-
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arose was washed with 4 liters of 0.1 M ice-cold sodium
bicarbonate (pH 9.5) and subsequently divided into
two equal portions; each portion was added to a 50-ml
solution of NAD (1.0 g/50 ml) and gently stirred
overnight. Each Sepharose preparation was washed
with 2 liters of 0.1 M ice-cold sodium bicarbonate (pH
9.5) and stored at 4°C until ready for use. The NAD-
substituted Sepharose preparations were poured into
a column (1 by 10 cm), and the column was equili-
brated with 0.1 M phosphate buffer containing 10~ M
ethylenediaminetetraacetic acid and 10~> M dithio-
erythritol. One hundred milligrams of lyophilized E.
lentum preparation was dissolved in 1.0 ml of doubly
distilled water and chromatographed on the nucleotide
column. Elution was effected by increasing the ionic
strength of the buffer. Fractions were collected in 1.0-
ml volumes. Selected fractions were pooled, rapidly
frozen, and lyophilized. The lyophilized fraction was
used for molecular weight estimations, kinetic studies,
and protein estimation.

Quantification of Sepharose-linked nucleo-
tides. Washed and packed Sepharose samples (1 ml)
were dried and digested with perchloric acid, and
inorganic phosphate was measured (2). NAD residues
were computed on the basis of 2 equivalents of phos-
phate per residue; unsubstituted Sepharose served as
a blank.

Protein determinations. Protein was estimated
according to Lowry et al. (12).

Redox potential determinations. Redox poten-
tial (Eh) values were determined using an Orion plat-
inum redox electrode (model 96-78) attached to an
Orion pH/Eh meter.

Molecular weight estimation. The molecular
weight was estimated by Sephadex G-200 chromatog-
raphy (1). Molecular markers (Pharmacia) were oval-
bumin, alcohol dehydrogenase, aldolase, catalase, and
3a-HSDHase from Pseudomonas testosteroni
(Sigma).

RESULTS

3a- and 12a-HSDHases in E. lentumn and
phenotypically similar organisms. The 32
strains screened could be divided into four
groups: (A) those containing only 12a-HSDHase
(10 strains); (B) those strains containing both
3a- and 12a-HSDHase (13 strains); (C) those
containing only 3a-HSDHase (2 strains); and
(D) those devoid of any measurable HSDHase
(7 strains), as shown in Table 1. With the excep-
tion of 3 out of 32 strains (no. 116 and the group
C organisms), there was a positive correlation
between H,S production and the presence of
12a-HSDHase. All of the organisms in groups A,
B, and C, with the exception of 6701K,, were
markedly stimulated by arginine, whereas most
of the strains (5/7) in group D were not respon-
sive to arginine and grew relatively poorly in
brain heart infusion broth. Of the respective four
groups, 9/10, 13/13, 0/2, and 0/7 were like the
E. lentum neotype strain ATCC 25559 in that
they produced H,S in the triple sugar iron agar
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buffer, reduced nitrate to nitrite, and produced
gas from H;0.. The other strains were variable
for nitrate reduction and gas from H,0,, but all
the organisms in the first three categories (with
the exception of 116) produced H,S in the triple
sugar iron agar butt and have been designated
E. lentum. Strain 116 appears unique, since it is
negative with respect to H>S production, nitrate
reduction, and gas from H,0,, yet contains 12a-
HSDHase. The taxonomic position of strain 116
remains questionable. Five of the seven orga-
nisms in group D were judged sufficiently unlike
E. lentum to be grouped with them and were
designated “non-E. lentum.” The taxonomic po-
sition of strains 3060D and 7616B remains in
question.

Because there was only slight evolution of gas
when H,0, was added to growth on the arginine
slants, we questioned that this observation rep-
resented true catalase activity. Accordingly,
broth cultures of representative strains (8902,
6718E, 7725, 25559, 9066, 3197, and 116) were
analyzed for decomposition of H,O., by using
the method of Beers and Sizer (3), by E. M.
Gregory, Department of Biochemistry and Nu-
trition, Virginia Polytechnic Institute. No break-
down of H,0, was detected by crude extracts of
any of these cultures (E. M. Gregory, personal
communication). We are unable to explain the
cause of gas evolution when H:0O, was added to
broth on arginine slants.

Strain 3060D (non-E. lentum) could be further
differentiated from the representative E. lentum
strains of categories A, B, and C by (i) a final
pH value of 6.25 + 0.21 (two determinations)
versus 8.51 + 0.096 (four determinations); (ii) a
final Eh value of 40 + 40 mV (two determina-
tions) versus 154 + 20 mV (four determinations);
and (iii) the absence of any oxidation product
versus the presence of 12-oxo, 3- and 12-oxo, and
3-0x0 products as demonstrated by thin-layer
chromatography of extracted spent bacterial
medium (5, 13).

Growth, arginine stimulation, and dehy-
drogenase production in strains 25559,
9104A, and 3197. The results are summarized
in Fig. 1 and 2. Clearly the optimal arginine
concentration for production of 3a- and 12a-
HSDHase does not necessarily correspond to
that required for optimal growth of the orga-
nisms. Only in strain 3197 was the optimum
identical at 2%. For a 10-ml culture, an absorb-
ance of 0.5 at 660 nm was approximately equiv-
alent to a dry weight of 7 mg. A range of 200 to
500% stimulation by L-arginine hydrochloride
was observed for most of the strains that were
stimulated. In strain ATCC 25559, the ratio of
3a-HSDHase to 12a-HSDHase varied some-
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what from one experiment to the next. In addi-
tion, repeated experiments using 10-ml culture
volumes showed a threefold greater 3a-
HSDHase to 12a-HSDHase ratio than we pre-
viously observed using 200-ml culture volumes
(14). The relative yield of 3a-HSDHase appar-
ently increased while that of 12a-HSDHase re-
mained unchanged. There does not, however,
appear to be any difference in the cell mass per
unit volume when 10-ml cultures are compared
to 200-ml cultures (15).

Behavior of 3a- and 12a-HSDHase on
NAD-Sepharose columns. As shown in Fig. 3,
both 3a- and 12a-HSDHase are capable of bind-
ing to NAD-Sepharose and can be eluted by
high ionic strength. This can be demonstrated
with enzyme preparations from strains 9104A,
25559, and 3197. Purification of the 3a- and 12a-
HSDHase was approximately 25- and 18-fold,
respectively. Columns were reusable after exten-
sive washing with 0.01 M HCI and 0.05 M
Na,CO; and re-equilibration with buffer. The
extent of substitution of NAD-Sepharose was
estimated at 105 nmol per ml of packed absorb-
ant.

Molecular weight estimations of 3a- and
12a-HSDHase. The molecular weights of puri-
fied 3a-HSDHase from strain 3197 and 12a-
HSDHase from strain 9104A were estimated at
205,000 and 125,000, respectively. Both these
values were higher than those published for P.
testosteroni 3a-HSDHase (47,000) (21), Esche-
richia coli 7a-HSDHase (105,000) (16), and
Clostridium group P 12a-HSDHase (100,000)
(14) (Fig. 4).

Stability of crude and purified 12a-
HSDHase from strain 9104A. When dithio-
erythritol was deleted from the buffer used for
preparation of 9104A 12a-HSDHase, the enzyme
yields were less than 20% of those obtained in
the presence of dithioerythritol. The crude lig-
uid preparation, in the presence of dithioeryth-
ritol, was stable for 4 to 6 days. The lyophilized
preparation was stable for 3 months at —20°C
(100% activity present) with a loss of 20% activity
and 65% activity when kept at 4°C and room
temperature, respectively. 12a-HSDHase, puri-
fied approximately 18-fold, lost only 5% activity
when stored at —20°C for 3 months.

pH dependency, kinetic, and substrate
specificity studies of 12a-HSDHase from E.
lentum 9104A. The effect of pH value on pu-
rified 12a-HSDHase from 9104A is demon-
strated in Fig. 5. A rather broad flat curve with
an optimum pH range of 8 to 10.5 was observed.
No activity was detected with absence of enzyme
or substrate at any pH within the range studied.
When the pH was measured before and after the
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F1G6. 1. Effect of L-arginine hydrochloride on growth (O) measured as absorbance of culture at 660 nm, and
on production of 3a-HSDHase (W) (substrate, 3a-,7a-dehydroxy-5B-cholanoate) and 12a-HSDHase (®) (sub-
strate, 7a-,12a-dihydroxy-58-cholanoate) in strains (A) 9104A, (B) 25559, and (C) 3197. The cells were harvested

at 48 h, when the stationary phase had been reached.

reaction, the change was invariably less than 0.1
pH unit. Kinetic data for a limited number of
substrates are presented in Table 2.

In addition to those compounds listed in Table
2, allocholate, allodeoxycholate, 5B-cholan-
3a,7a,12a-tetrol, and taurine conjugates of cho-
late and deoxycholate were all substrates. No-
tably, the three sulfates of cholate and deoxy-
cholate were non-substrates; no reactivity was
measurable with chenodeoxy- or ursodeoxycho-
late. The total absence of 7a-HSDHase was
confirmed in strains 9104A, 25559, 3197, 6266C,
and 9066 by three findings. (i) On complete
oxidation of chenodeoxycholate, only one equiv-
alent of reduced NAD was evolved by 3a-
HSDHase-containing organisms and none by or-
ganisms containing only 12a-HSDHase. (ii) No
significant 7a-OH bioconversion was demonstra-
ble in spent bacterial medium (13). (iii) No evi-

dence of 7-oxo product was observed on thin-
layer chromatography with anisaldehyde (10) or
p-hydroxybenzaldehyde (13) spray reagents.

DISCUSSION

This investigation further increases the earlier
evidence (15) that suggests that there are two
separate HSDHases, at least one of which is
found in all E. lentum strains, and that the 12a-
HSDHase is the more labile of the two. With
the possible exception of strains 116, 3060D, and
7616B, it appears that one can differentiate be-
tween E. lentum and phenotypically similar or-
ganisms on the basis of the presence of 3a- and/
or 12a-HSDHase in the former and absence in
the latter. The stimulation of growth by L-argi-
nine hydrochloride and the pH and Eh values of
spent bacterial medium are also of assistance in
differentiating these groups. Among the three
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Fic. 2. Growth and production of enzymes for (A) strain 9104A in the presence of 0.75% L-arginine
hydrochloride; (B) and (C) strain 25559 in the presence of 0.75% and 2.0% arginine hydrochloride; and (D)
and (E) strain 3197 in the presence of 0.75% and 2.0% arginine hydrochloride. (O) Absorbance of culture at
660 nm; (W) 3a-HSDHase (substrate, 3a-,7a-dihydroxy-58-cholanoate); (®) 12a- HSDHase (substrate, 7a-,12a-

dihydroxy-58-cholanoate).

representative strains whose growth and enzyme
production are stimulated by L-arginine hydro-
chloride, there are distinct differences in the
optimal arginine concentration required for en-
zyme production. The production of 12a-
HSDHase in 9104A appears to parallel the
amount of growth up to an arginine concentra-
tion of 0.75%; the mechanism of loss of activity
at higher arginine concentrations is not under-

stood.

Unfortunately, the interactions of 3a- and 12a-
HSDHase with NAD-substituted Sepharose are
not specific. A number of unrelated dehydrogen-
ases have also been shown to interact with nu-
cleotide-substituted Sepharose and are similarly
eluted by high ionic strength (11). The non-
specificity of any of the above-named systems
resides in (i) the biological interaction of nucleo-
tides with proteins other than dehydrogenases

and (ii) the weak ion exchange capacity of nu-
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Fi16. 3. NAD-Sepharose 4B chromatography of (A) 12a-HSDHase from E. lentum 9104A, (B) 3a- and 12a-
HSDHase from E. lentum 25559, and (C) 3a-HSDHase from E. lentum 3197. (A) Absorbance at 260 nm; (W)
3a-HSDHase (substrate, 3a-,7a-dihydroxy-58-cholanoate); (@) 12a-HSDHase (substrate, 7a-,12a-dihydroxy-
5B-cholanoate). Samples of 100 mg of crude lyophilized cell-free preparation from the three respective strains
were chromatographed. Elution was achieved by 0.2 M sodium phosphate buffer (pH 7.0).
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FiG. 4. K., (V. — Vo)/(V: — Vo), where V., V,, and
Vo are the elution volume, total volume, and void
volume of a Sephadex G200 column, is plotted against
molecular weight (1) for the standards ovalbumin, P.
testosteroni 3a-HSDHase, alcohol dehydrogenase,
aldolase, and catalase (A). (@) E. lentum 3a-
HSDHase and 12a-HSDHase; (O) E. coli 7a-
HSDHase (16) and Clostridium group P 12a-
HSDHase (14) presented for comparison. All values
were the average of two determinations.
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F1G6. 5. Effect of pH value on purified 12a-
HSDHase from E. lentum 9104A. Substrates, 7a-,12a-
dihydroxy-5B-cholanoate (O) and 3a-,7a-,12a-trihy-
droxy-5B-cholanoate-methyl ester (A). Open symbols:
1.0 M glycyl-glycine-NaOH; closed symbols: 1.0 M
glycine-NaOH buffer.

cleotide-substituted absorbants. )

The effect of pH value on purified 12a-
HSDHase from strain 9104A is similar to that
demonstrated for crude 12a-HSDHase from
strain 25559 (15). The relatively higher reaction
velocities of the methylated bile salts and 58-
cholan-3a,7a,12a,24-tetrol compared to underiv-
atized bile salts may reflect the preference of the
enzyme for less polar nonamphipathic steroids.
The lack of reactivity with 3-sulfates (similar to
that of E. coli 7Ta-HSDHase [7]) and the con-
sistently higher K, values for conjugated bile
salt compared to the corresponding free bile salt
(Table 2) also support this thesis.

Current investigation focuses on the 3a-
HSDHase from E. lentum 3197 and the possible
use of this enzyme as a substitute for P. testos-
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TABLE 2. Some kinetic parameters of E. lentum
9104A 12«-HSDH

5B-Cholanoate Prepn K.M V,u."
3a,7a,12a-Trihydroxy- Purified 59x 10 0.30
3a-7a-12a-Trihydroxy- Crude 4.0x 107"

methyl ester
3a,7a,12a-Trihydroxy- Purified 3.0x 107 0.52
methyl ester
3a,7a,12a-Trihydroxy- Purified 25x10™* 0.20
glycine
3a,12a-Dihydroxy- Purified 2.8 x 10~ 0.22
3a,12a-Dihydroxy-glycine Crude 1.6 x 107*
3a,12a-Dihydroxy-glycine Purified 1.7x10™* 0.18
3a,12a-Dihydroxy- Purified 3.0x 10 0.24

? Units of 12a-HSDH per milligram of protein (partially
purified preparation at pH 9.5).

teroni 3a-HSDHase in the quantification of bile
salts (6, 9). The properties of E. lentum 9104A
12a-HSDHase compared to 12a-HSDHase from
Clostridium group P C48-50 (14, 17), particu-
larly with respect to quantification of 12a-OH
groups, are similarly under investigation.
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