AsahiKASEI

INQUIRY NEEDED
(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES | T-190

12 a -Hydroxysteroid Dehydrogenase
[12a-HSD 1]

from: Bacillus sphaericus
(12 @ ~-Hydroxysteroid: NAD 12 a —oxidoreductase, EC 1.1.1.176)

Cholic acid + NAD* — 3a, 7a -Dihydroxy-12-oxo-58 -cholanate + NADH + H*

Preparation and Reference

Appearance : White to light brownish amorphous powder, lyophilized
Specific activity : More than 100 U/mg solid

Properties
Molecular weight : 25 kDa (Superdex 200 HR 10/30)
78 kDa (SDS-PAGE)
Isoelectric point :pH 48
Michaelis constant : Cholic acid 4 x 10*M
Optimum pH :pH 95 Figure 1
pH stability :pH 7.0-85 (37C, 60 min) Figure 2
Thermal stability : Stable at 40C and below
(pH 9.0, 10 min) Figure 3
Thermal Optimum 45T Figure 4
Activators - Mn**, Mg“, K*
Inhibitors :Fe®" EDTA,
Storage stability : At least one year at —20T

Effect of various chemicals :
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Table 1. Effect of metal ions on 12a-HSD I activity

Metal ion Concentration Relative activity (%)
None - 100.0
MgCl, 0.5mM 130.5
MnC, 0.5mM 146.9
CaCl, 0.5mM 123.2
LiCl, 0.5mM 106.4
Ba(CH;COO0), 0.5mM 125.4
NaCl 0.1M 129.7
CoCl, 0.5mM 104.8
FeCl, 0.5mM 73.8
KCI 0.1M 135.6
EDTA 1mM 77.9
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Assay

M Principle

The assay is based on the increase in absorbance at 340 nm
as the formation of NADH proceeds in the following reaction:

12a -HSD II
Cholic acid + NAD" ——=
12-Oxocholic acid + NADH + H"

M Unit definition

One unit is defined as the amount of enzyme which oxidizes
1 umole of Cholic acid to 12-Oxocholic acid per minute at 37C
under the conditions specified in the assay procedure.

B Reagents

1. Reaction mixture

2. Enzyme dilution buffer
10 mM PIPES"-NaOH buffer pH 8 containing 0.1 % (W/V)
BSA
1):PIPES: (Piperazine-N,N' -bis (2-ethanesulfonic acid) ]
3. Reagent
PIPES: Dojindo Laboratories #345-02225
Triton X-100: The Dow Chemical Company
Diethanolamine: Wako Pure Chemical Industries, Ltd.
Special grade #093-03115
Sodium cholate: Tokyo Kasei Koryo Co., Ltd. Special grade
#C 0325
NAD: NACALAI TESQUE, INC. #24334-84
BSA: Millipore FractionV pH 5.2 #81-053

B Enzyme solution
Accurately weigh about 20 mg of the sample and add

enzyme dilution buffer to make a total of 20 ml. Dilute it
with enzyme dilution buffer to adjust the concentration

1 M Diethanolamine-HCI buffer pH 9.5 0.12 ml .

50 mM Cholic acid sodium salt solution 0.06 ml as required.
20 mM NAD solution 0.45 ml

1 % Triton solution 0.60 ml

Distilled water 0.60 ml
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M Procedure

1. Pipette accurately 3.0 ml of reaction mixture into a
small test tube and Preincubate at 37C.

2. After 5 min. add accurately 60 ul of enzyme solution
and mix to start the reaction at 37C.

% In the case of a test blank add 60 ul of enzyme
dilution buffer in place of enzyme solution.

3. After starting the reaction, measure the rate of increase
per minutes in absorbance at 340 nm. The rate must be
measured within the linear portion of the absorbance
curve.

sample : As/min

blank  : Ab/min

AA/min = (As/min— Ab/min) = 0.050 Abs/min

M Calculation

Absorbance

1

X

AA/min 3.06
- X

Activity (U/mg) = - X
6.22 0.06

6.22 : millimolar extinction coefficient of NADPH at 340nm
(cm?/ umole)

AsahiKASEI

3.06 : final volume (ml)
0.06 : volume of enzyme solution (ml)
X :concentration of the sample in enzyme solution

Storage

Storage at —30T in the presence of adesiccant is
recommended
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12a-HSD I ;&#%AIEx (Japanese)
I. HEHK
1L IM Y%/ —LV7 3 »-HCl 4 pH95
VI ¥ =T 3 105lg #FEEIK S0ml 2R
L 72#. Conc. HCl T pH9.5 (25T) 2% L, #4
BKCT4% 100ml &3 5,
2.50mM I — )VEEF N 1) 7 AT
TI—)VIEF b)) v A 1.08g wAEEK CEM L TAe
75 50ml &9 5,
3. 20mM NAD %
NAD 143mg % ¥k 10ml CIEM@ET 5.
1% Y kv X-100 IR
R b X-100 A w/w%ll T 1%E b kS,
50-100mL #H#3 5o
. SOG RIS TR A
IM Y% —)V7 3 v-HCl #E# pH95  0.12 ml

50mM I —)VEEF N ) 7 ATE 0.06 ml
20mM NAD i 045 ml
1% b U b > X-100 VA 0.60 ml
FEHLK 1.77 ml

6. BEE AR A M (10mM PIPES pHS8.0, 0.1%BSA)
PIPES 0.3g # ki#i/k 80ml l2AE L 721%. 1IN
NaOH T pH8.0 (25C) 123#% L .BSA % 0.1g &

LTI m L7k, UK TE% 100ml &7
%o
7.3 A b

Vry =7 Iy MW=105.14:
FEHISE TSR Bl #093-03115
T—VEEF R 7 5 MW=43056:
AL #C 0325
NAD (=25 Y7 IFTT=v I X7 VLFFF -
FRALEN): F- 7 9 A 5 A 7 418 #24334-84
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1) b > X-100:Dow Chemical ft#4
PIPES MW=302.37: [R{_fba 8 #345-02225
BSA :Millipore #1:# Fraction V pH5.2 #81-053
I. BRER
Muih# 20mg ZAFEICE ) . BEREHAFEICE
it L Ca% 20ml &5 %,
Z DM % HFRERAFR CEE AR 5,
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. BUSBAIGE. . 340nm (2B ARG &2 lE L Tl
BB LT\ % 13472 ) OWGEZ L 2 Ko
5o
Ked & NFWEEEZEAL % SRR 2V Cid As/min,
EHIEIZOWTIE Ab/min &5 %,
AA/min = (As/min— Ab/min) = 0.050 Abs/min
Bt
A A/min

i (U/mg) = ——
6.22

1
X — X —

0.06 X

6.22 : NADPH @ 340nm (28175 3 V) ENVGT
W% (cm?/ umol)
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