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Purification and Characteristics of the Extracellular Alkaline Proteinase by a Yeast Yarrowia lipolytica
TH65. Choon-Bal Yu*, Chang-Hwa Kim, Young-Ho Jin and Ing-Nyol Jin'. Deptartment of Food Technology.
Taegu University, Kyungsan 713-714. Korea, 'Department of Microbiology, Kyungpook National University,
Taegu 702-707, Korea. — An alkaline proteinase produced by Yarrowia lipolytica TH65 was purified by 40~
65% ammonium sulfate fractionation, DEAE-cellulose chromatography, and gel filtration with Sephadex G-100
and Sephadex G-75. The purified enzyme was shown as a single band on SDS-PAGE, and its molecular
weight 31,500. Optimum temperature and pH were 40T and 85~9.0, respectively, and the enzyme was stable
below 40T and in the pH range of 6~8. The enzyme was strongly inhibited by divalent ions, completely
by PMSF, and partially by EDTA, EGTA, and phenanthroline. But the inhibitory effect in the presence of
EDTA, EGTA and phenanthroline could be reversed by addition of Ca®". Thus, these results indicated that
the purified enzyme was an alkaline serine proteinase (E.C. 3.4.21.14).
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Fig. 1. Chromatogram of the Y. lipolytica TH6S5 proteinase
on DEAE-cellulose.

The column (2.2X31 cm) was eluted with 0.05~0.2M NaCl
containing 10 mM Tris-HCI buffer (pH 8.5) at a flow rate
of 23 mi/hr; Fractions of 5.7 m{ were collected.
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Fig. 2. Gel filtration of the Y. lipolytica TH6S proteinase
on Sephadex (-100.

The column (1.2X110 ¢m) was eluted with 10 mM Tris-
HCl buffer (pH 8) at a flow rate of 54 mi/hr; Fractions
of 3.6 m/ were collected.
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Fig. 3. Second Gel filtration of the Y. lipolytica TH65 pro-
teinase on Sephadex G-75.

The column (1.2X95 c¢cm) was eluted with 10 mM Tris-HCl
buffer (pH 8) at a flow rate of 4.9 mi/hr; Fractions of 2.1
ml/ were collected.
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Table 1. Summary of purification
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Volume Total activity Total Specific Purification Yield
Purification Steps (m/) (Unit) protein activity (fold) (%)
(mg) (Unit/mg)
Supernatant of culture 720 200,160 1,845 108 1.0 100
(NH,),50, fractionation 65 108,570 536 203 1.9 54
DEAE-cellulose 39.9 168,300 218 352 3.3 38
YM10 Ultrafiltration 2.7 659,100 158 417 3.8 33
Sephadex G-100 28.8 428,700 47 912 8.4 21
YM10 Ultrafiitration 3.1 398,200 36 995 9.2 18
Sephadex G-75 21 337,400 17 1,618 15.1 14
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N Fig. 5. Effect of pH on the activity and stability of the

Fig. 4. SDS-PAGE of the purified proteinase

A: Bovine albumin (66,000), B: Egg albumin (45,000),
C: Glyceraldehyde-3-phosphate (36,000), D: Trypsinogen
(24,000), E: Trypsin inhibitor (20,100), S: Sample
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Fig. 6. Effect of temperature on the activity and stability
of the purified proteinase.
—(O— .Enzyme activity, —@— Enzyme stability

Table 2. Effect of metal ions on the proteinase activity of
Y. lipolytica TH65

Metal ions Relative Activity (%)

(%) 1 mM 5 mM
None 100.0 100.0
LiCl 99.8 95.7
NaCl 98.4 04.2
BaCl, 68.0 39.8
CaCly 84.1 47.7
CoCls 72.0 17.1
FeCl, 789 34.5
HgCl, 11.0 9.0
MgCl, 81.2 5H.5
MnCl, 71.0 24.0
Znly 26.7 12.7

AlCI; 97.0 92.5

gk Ao AEHAFES SR A, 45C7HF]
24 ekAF Aoz vehydriFig. 6).
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Table 3. Effect of inhibitors on the proteinase activity of
Y. lipolytica TH65

Relative Activity (%)

Inhibitors

0.5 mM 1 mM 5 mM
Control 100 100 100
PMSF — 7 1
DTT — 107 97
B-Mercaptoethanol - 103 96
KSCN — 104 95
Phenanthrolin — 124 59
Phenanthrolin with
5 mM Ca C NC 102
EDTA 38 32 22
ED1A with 5 mM 74 NC NC
Ca’
EGTA 49 35 29
EGTA with 5 mM 31 NC NC

Ca*’

All enzymes were preincubated with inhibitors for 30 min
at 25C, and the enzymes treated with metal chelating age-
nts were preincubated again after addition of Ca salt for
30 min. Concentrated solutions of inhibitors were prepared
as PMSF 1n propanol and phenanthrolin 1n ethanol. DTT:
Dithiothreitol; EDTA: Ethylenediaminetetraacetic acid;
EGTA: Ethylene glycol-bis (B-aminoethy! ether) N,N,N' N'-
tetraacetic acid; PMSF: Phenylmethylsulphonyl fluoride.
NC: Not Clear.
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