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Abstract

1. a-amylase from B. circulans F-2 was purified with specific activity 55.0 u/mg. protein (about 23 times of the
original specific activity) and the yield of 25.5%, by means of corn starch absorption, salting out with ammonium
sulfate (80% saturation), gel filtration on Bio-Gel P-100 and DE-32 column chromatography.

2. The purified enzyme showed two closely migrated protin bands on polyacrylamide disc gel electrophoresis, both
of which have amylase activity judging from the activity staining of the gel. On SDS-polyacrylamide disc gel elec-
trophoresis, however, the purified enzyme showed a single band suggesting that those two bands are the charge
isomers of an amlyase having the slightly different charge.

3. Plot of log mobility of two bands versus polyacrylamide gel concentration according to Hedrick and Smith gave
the parallel lines indicating them to be charge isomers.

4. To confirm the action pattern of two enzyme protein bands, each band was separated and was eluted from the
gel and eluates were incubated with soluble starch. Oligosaccharide pattern produced by each eluate was examined by
paper chromatography. The eluates of two bands showed the same action pattern.

5. The maltohexaose was the only hydrolysis product of soluble starch in the early stage of hydrolysis.
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1.4%, KH,PO, 0.6%, MgS0,-7H,0 0.02%,Pot-
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3. Temperature 1 45C
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Culture broth
Centrifuge, 10,000 x g for 30min.
ppt Supernatant
(NH,),SO, (30% saturation)
Centrifuge, 10,000 x g for 30min
ppt Supernatant
Corn starch (2% add)
Stir for 30 min at 4°C

Centrifuge, 10,000 x g for 30 min.
'

Sfarch Super’latant

Wash 3 times with 0.14M phosphate
buffer (pH 6.1) containing 30% saturated
(NH,).SO,

Starch (washed)
0.05M acetate buffer (pH 6.0)
Starch suspension

Stir at 37°C for 60 min.

Centrifuge, 10,000 x g for 30 min.
1

S{arch Supem‘atant I
0.05M acetate buffer (pH 6.0)
Starch suspension

Stir at 37°C for 60 min.

Clentrifuge, 10,090 x g for 30 min.

]

Starch Supern‘a,ant 11
0.05M acetate bufter (pH 6.0)

Starch suspension

Stir at 37°C for 60 min.

Centrifuge 10,0010x ¢ for 30 min.

!

¥
Starch Supernatant Il

(NH,),SO, (80% saturation)

E
Stand at 4°C (overnight)

Centrifuge, 10,0(1)0 x g for 30 min.

gpt Supelmatant
50mM phosphate buffer (pH 6.8)
Centrifuge, 10,0(;0 x g for 30 min.

I-"‘Pt Supe#natant
Dialysis

Fig. 1. Starch Absorption and Ammonium
Sulfate Fractionation of o -Amylase.
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Fig. 2. Gel Filtration on Bio-Gel P-100
Column was equilibrated with 50mM phosphate
buffer (pH 6.8). Elution was performed with the
same buffer at a flow rate of 10ml per an hour.
Column size : 2.6 x 8lcm
Fraction volume : 4mil
Applied protein : 15.2mg
0——o0: Amylase activity

®——e: Absorbance at 280 nm
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Fig. 3. Column Chromatography on DE-32
Column was equilibrated with 50mM Tris buffer
(pH 8.0). After washing the column with 90mi
of the same buffer, « -amylase was eluted with a
linear gradient increase in Nacl concentration at
a flow rate of 30ml per an hour.
Reservoir was filled with 300ml of 50mM Tris
buffer (pH 8.0) containing 0.5M Nacl and mixing
chamber was filled with 300ml of 50mM Tris
buffer (pH 8.0).
Column size : 2.0 x 25.5¢cm,
Fraction volume : 3ml
Applied protein : 9.1mg
o—-0: Amylase activity,
e—e: Absorbance at 280nm
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protein 8| peak®} amylase activity & peak 7}

el det

DE-32 Column chromatography : Amylase acti-
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Table 1. Purification Procedure of -Amylase
Volume Total protein Total activity Specific activity Yield
Proced

rocedure (ml) (mg) (unit) (unit/mg.protein) (%)
Culture broth 20,000 9,200 21,800 2.37 100
Starch absorption and
(NH,) SO, fractionation 25 220 8,290 31.7 38.0
80% saturation)
Bio-Gel P-100 gel filtration 32 174 7,500 43.1 34.4
DE-32 column
chromatography 30 101 5,560 55.0 25.5
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Fig. 4. Polyacrylamide Disc Gel Electrophoresis
of the Purified «-Amylase. (Left)
The purified enzyme was applied to 5% poly-
acrylamide gel. Electrophyoresis was carried
out at a constant current of 3mA per tube for 90
min, Tris-glycine buffer (pH 8.3) was used.
SDS-Polyacrylamide Disc Gel Elec-

trophoresis of the Purified «-Amylase.

Fig. 5.

Electrophoresis was carried out on 5% poly-
acrylamide gel in the presence of sodium
dodecy! sulfate and 2-mercaptoethanol by the
general procedure of Weber & Obsorn.
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Fig. 6. The Effect of Different Gel Concentration
on the Mobility of two Forms of « -

Amylase.
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Fig. 7. Paper Chromatogram of the Reaction
Products of the two Enzyme Bands No. 1
and No. 2 Eluates on the Soluble Starch.

G, : Glucose G; : Maltohexaose
G, : Matltose G, : Maltoheptaose
G; : Maltotriose G, : Maltooctaose

std: Standard

maltooligosaccharide

G, : Maltotetraose
Gs : Maltopentaose
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HaE AR Ao e a-amylase S &
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SDS-polyacrylamide disc gel electrophoresis %

soluble starchell 3 FMEHE BHINT T #5
BE Bt obdak 2k

1. HIE¥E®-S corn starch®4¥, #% /74, Bio-
Gel P-1009) %3} gel filtration @ DE-32 column
chromatography ol {k3te specific activ. 50.0 u/
mg protein (BU [LiGEtES] # 236%), UK 25.5% 2
BHEFEE At

2. BuEEFEA #Hélod polyacrylamide disc gel
electrophoresis-& EHfizt #5E eo-amylase activi-
tyE b=l obF <ldsl 2fE°l Bandsb WERRES
v} SDS-polyacrylamide disc gel electrophoresis
o] %3 polyacrylamide disc gel electrophoresis
of 4 Jelst 2 {82 Band+= charge’} °F7b cl&
charge isomer @] e-amylase &% TSt single
band7} vhEFREE}

3. Polyacrylamide®| & ol =& 2{f Band®|
log mobility 2| plot+ charge isomer& 7}z 7]+
FIrES Vel el

4. 7 BEREBHE Band® {FH patternd <7
£shed 2fE4 Band® &% #Eiske] HHEI so-
luble starchdl {EHAIA 4= oligosaccharide?)
patterns paper chromatography & ¥t v} 2
file] EFEEAHE Bandv F—3 (FH patterns b
e gl ek,

5. Soluble starch2-5-8 A5+ HE—3 #){
K 5B EH-S maltohexaose | S Eh,
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