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A Study on the Various Isoenzymes of Escherichia Coli

—A study on partial purification of the L-asparaginases,
EC-1 and EC-2, from Escherichia coli and their stability—
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Kidd(1953 a, b)»} guinea pig ¥ ] Gardner #iE
WEY 43S =244 dA0dE B3¢ wad
I Broome(1961; 1963 a, b)e] =& 1 ¥FF L-
asparaginase(L-asparagine amidohydrolase, EC 3.5.
LD7L ol 22 d4¢ 714 2+ HimETeT ot
A€ A% olall, o] L-asparaginases] it A4
& 3= F7bEe] sla 9l

Aol olarzA] BE dFalEe] of A4E Ha)
g ol glon] E3) Yellin 2 Wriston(1966)-2 guinea
pig @Al A4 94L& o} £ =& L-asparaginase 7}
AA2 C3H =}2-29 Gardner I3} 859 A2 oA
Boe AAAd 22 g shgeh. o] ¥ell = Mashburn
3} Wriston(1964)2 FEscherichia coli o4 o1& L-
olst L I Q&S Wl v
el el E. coli 2] L-asparaginase = == ¥ EC-1 ®
EC-22 wivd 2502 vlyoiAln] 2 F Fajnte] g
A Aol gz Aol gi-ge] =it e g H(Cam-
pbell 5, 1967),

ole} AL FYAEL mpgss] uld (Boyse 5,
1963; Mashburn & Wriston, 1964)-3- ¥] %8 4 Murphy-
Sturm =& % (Ainis F, 1958; Kidd, 1953)7 34
Walkar 256 carcinoma(Kwak 5, 1961)5-l+4lx 4Hd

asparaginase 4]

Egler} 3H-& L-asparaginase Bt% & %2 (Broome, 19
650} Bacillus coagulans(Mashburn & Wriston, 1964)
dl A gt H-e FPebtgo] gom E colf o] EC-1
A zestas A= ofgel ¥4 glrb(Campbell F
1967).

&8 E. coli 2] L-asparaginased] oigt = 3.9 #
el 9] &l (Boyse 5, 1967; Mashburn %, 1967)9
E. colf 8} EC-1 9 EC-2+ ammonium sulfate £} o
8 &3 =, a=vieassls 54, ez pHel 9%
FA4W s Sl A= Aelsb glow F97D 2 5hnl
1ol AR g 2l Fdelt Rael ofstod
EC-271 EC-Tel ®l4] ©] A& e] glcdz s

i} o}A & o] L-asparaginase s} e gtz
2 Aol a4l akEEist el gl ¥gleor
o] f4 = wme|gtel L-asparagine o] ko] A slslsm
oeld FFd el dAATGE 49L YAgd A P
o s o] A4 AElgt 4 24 A4 =
o] 4ol Aol Yt FYZHANAE 2 FEo
L-asparagine o} 7} & dojnpa g17] d®els] wab
A L-asparagine 2| ¥%9} ZA £ zld = 3352 A
F BAE Aot & 47 §17] =182l Al TH(Broome,
1968). 2.3 ¥ L-asparaginase | susceptible gt &<
ZA Ak ol er FAadhe olv k4L glycined
o] gt&l 3 (Ryan & Sornson, 1970} whe}4] A4
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Aol Mo o glycine ] G & 2l 7 F
FAA] b 4 Ade &L ¢ 3= A
o]}, AA 2 Ryans}+ Sornson(1970)& glycine o]}
L-asparagine 8] %7y Fol g C3H/HE vhf2e4
A1 A1 gk 73} L-asparaginase 5o 2 2= Y £5473
2 A #4E dA ¥ 4+ dQdn vadte

Azt o7t A FAE Aokt & =EelA
24 E. coli o} L-asparaginase EC-1 ¥ EC-2§& =}
7 Fe AR o FALe] & %A A4 Aol
Z Al e gAT Falll Y ol BgA  Fgol
2 g3l A AdE A1 Aol ohdrt
&332 in vitroo| A E. coli L-asparaginase EC-1 %
EC-29] 1Al # A¥-& ld 2okx Felsle A
g Aglene DI vl

Ayyd

T. d8E o 24

1. 2F

2 AYo| ALY FFE Escherichia coli 011224
Aedq et o s e w GG el - 2 Aol
=},

2. HZuix] 9 i

uf ekof] A}-8-3t wix] = peptone-% 0.5% 2¥|z L-
asparagine 0.1% % 385l 5§ W& el o wiA
% u]g} pH7l 6.9~7.00] S| EE %Fo] 121°Cell4
2047k gt Agate 24X7F Ak o) atglvh

3. MiZM=Ze| $#at o X2

wlergl ok 51 Ax9 E coli & 1,500Xga 2057+ 8]
Adelete] e AF-E & 0.25M sucrose £fo2
23] #o]4 packed cell-& 23 7]« pH 8.449l,
0.05M Tris buffer & 20%(W/V) suspension ¢] =X
2 7labed ki Lol 4 20421 Branson sonifier & Ap&
e 30% 714 e R 208 59 sonicate g}

o 71ol 2 &89 1/20 o] 5 = 1.0M MnCLE 147}
ol AXA HTehe] A4 E-E AR AAsER 20, 000X
g2 0+ dAYYsta 2 AHAE A4 FE A
o REE 4 Aol

4. CHHE Fer

Eay AL A4 2 agh A J#FL Folin
9] phenol A& A1-&3l Lowry H(1951)-8 4%
Oyama ¢ Eagle(1956)2] #4 & o] &35l

5. L-asparaginase M &%

L-asparaginase 2] ¥4 & Campbell(1967)5°] o] &
3 g sz A 8¢ 44895 F L-
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asparaginase 843 9] standard assay & pH 8.42] 0. 1M
sodium borate buffer 2.0ml 8} 0.04M L-asparagine
0.5mlel ¥ B 0.2ml8 slsld 37°CollA 30%7:
incubate #}od 44 %] ammonia -3 Caraway 9 (1966).°.
2 sty
%% EC-13} EC-27} FZE5l+= A 8elAl L-aspara-
ginase YA€ &4 w = sodium borate buffer =4l
ol pH 5.0 0.1M sedium acetate buffer 2.0ml A&
e = 61ve] assay system .2 & A FHJS =73
¢}, & EC-19] A pHr} 84914 EC-2% 5.00]7]
o Foll 22l g 2L §F Rel 2 At 944 Cam-
pbel(1967)9] 1831 Z& A4 & o844 4Estn
Ztz+ EC-13 EC-2¢] ¥4 & Al
O (pH 2.44141¢] EC-19] #4)
=1, 047X (pH 8.4¢1 4o} £84)—1.18%
(pH 5.0414 8} 84D

@ (pH 8.441 4 9] EC-29] #4)
=1. 18X (pH 5. 0011 41 2] £ %4 )—0. 047X
(pH 8.4414 9] F34)

1] Caraway ¥ (1966)0% 2] &t ammonia 8] FFL
M A L-asparaginase 34 =X & ¢ incubatione] F
Y W2 2/3 N H.S0 0.4ml 8} 10% sodium tungs-
tate & 0.2ml 7}l A 18-S FAAA L BEAE A
Asted 1Al A Q& Aol phenol A A oat
alkaline hypochlorite & 7}stz A 37°C ol 4]
1547 BEASS devlx 2 @FE spectronic 20
spectrophotometer & Al-8-zla] 630nm ol 2] E% 3}l
ul 4 ek el et

L-asparaginase &) &4 1 unit:= 187 7145 o &
o] incubate st A AAH ammonia 2] 1y mole
2 A3 A34E A4
I. L-asparaginase EC-1 9! EC-29| S &E¥

A7)3r wkel o] sonicate X A FAEA WAL
AARY ANl ammonium sulfate & 2M & F2 ¥ x
7t =& A48 K LA Flebd A BHd W
o HAEL A2 o]E 13 000xg 2 2057 IF 4
*2l5td AS-1 a¥ez Atsich Bl o AR
% v}4] ammonium sulfate 3 4M 2] FdEEd o=
=5 Z¢ s8ez ¥3AA d4E g A
13.000%g & 2037 Y 54 L st AS-2 H#lez
Aboke). A7l Aol A ammonium sulfate & 7)o 7
A pll e WEel dojd vl od3e] & she] 4 pll 712
4 8.0% FRGIES kHstgdr. ¥z AS-2 94
As-13} 3Fe] 13.000Xg 2 2047 J 544 ¥l el gie




o} %% che] pH 8.09 0.1M sodium phosphate ¢} wi 1Azbveh At 2 24E F3U
buffer 28] 83t d F-& FH4 pH 8.0 0.2 2 Aty ch ®obw
M sodium phosphate buffer 2 wldel JFAalA4 24 R QA ¢ pool Fe WiH o] HA B
Azt FHER o] FHAE pH 8.0 0. on sodium  puffer o Eu] g2 gz Ak EC-15 EC-2d
phosphate buffer 2 v]&] 338 o|Fo] ¥& DEAE- H7isle] 37°Cell 4] 4417 &Ae stk el i

cellulose &) column of F&HA] %} 1A 7rb o gL E2F8 3 Z9 A #A=
FRA7 G o= 2 pHL 0.02M sodium g8 gAEG .

phosphate buffer ¢ % ¢] buffers] NaCl& 0.35M = S. EMINH MY

=5 $a%k B buffer & Ag3tel NaCle = gra- A7) 284 @H7 % ARYA @] EC-1% EC

dient & (0~0.35M A}o]9] x4 gradient elution -29] ALEAd 7] X = oL 1] g8ty 0~40umole
8- AA sl odef3l A9l L-asparaginase 2| #i, 9] L-aspartic acid & A|g A RERA Aristd
% ASTelA & EC-1& AS24 & EC2% 22 B4 5 gyol oA9¢ Hste ¢4 2& =504
. pool &ted ©]-Z v} ammonium sulfate 2 BTt = 0.2M sodium phospiate buffer (pH 8.4) £8H %
ol EC-1¢] ¢+ 0~2M 2, aex EC-2¢ 2~4M S Ho1g 1:1% E¥ EY buffer & AEe9E A&
Zaz4 AL vl pol gAdlm ol T o] pH  wmald AR APl A¥A ol A=A B
8.09] 0.02M sodium phosphte buffer o] 833 v}2 L e oAarsiey
Z2451 pH 8.09 0.02M sodium phosphate buffer 2 1~3%] A L-asparaginase &4 2] £3& 15 7]
W Zokd] 244173 Y FAd A TG Ao @ FAAE £ ulebge] AlgEt
74z} EC-1 W EC-2¢] #8844 gz 42 i+
= | I}
0. ctgyd M9
1 A3d YR o2 1. L-asparaginase, EC-1 % EC-2¢| 2245 :
Z28A oful(Nutrional Biochemicals k&l R)2 Lglo] AN HFo] FLAAHLE 4P FAE
7g/100m1 9 ¥x= £42 w5z, pH 843 0.2M e RE AT, 134 A7 sty

)

sodium phosphate buffer g} 1:12 F¢ss o & EC-19] A% & [ FollA e upsh Fo] 174 o] 4
incubation £22 Agtrl. ] E=F <4 = buffer W& 2 AAEL nga HFEL 42.4%, 2vlx EC-2&

AgEm 4 Qg Fe] EC-13F EC-28 77} o] £% bu- A7t o 1ol FAw 47.3% 24 A7 WK
fler 8} & 37°C 9] §-&xo4 447k incubate 3}9] g B2RYAEE noln . = E edidE

Table . Summary of partial purification of the L-asparaginase EC-1 from E. Coli.

Puriicaftion Steps Total(é\c)twnty Total protem Specnflc Actwrty Yield (%) ’ Purlflcatlon

(mg) (u/mg) x107° (fold)
Cellfree extract(sonificate) 1.3755 2512.0 0.55 100. 0 ‘ 1. 00
AS-1 dialyzate 1. 2404 351.0 3.63 90. 2 6.42
AS-2 dialyzate 0. 0289 504.3 0.06 2.1 0.10

DEAE-Cellulose 0. 5832 61.1 9. 54 42.4 ‘ 17.34
Column Eluate

Table . Summary of partial purification of the L-asparaginase EC-2 from E. Coli.

Purification Steps TOta(lu;\li§‘3V1ty Tota(lml;r)otem gpgg}g(’g?‘ ;étllg_lty‘ Yleld (%) Pur&ff:)c]ﬁ’t)lon
Cellfree extract(sonificate) 0. 9445 2512.0 0.38 100. 0 1.00
AS-1 dialyzate 0.0007 3510 | ©10.03 1.0 0.07
AS-2 dialyzate 0.8172 504. 3 w1 1,62 86.5 4.26
DEAE-Cellulose 0. 4467 106. 1 4.21 47.3 11.08
Column Eluate
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EC-16] bzt gl EC-ZE! g4u Fold o
154181 ¢ 4 4 gt & Ze & FgdlA d2
EC-12] #4 -2 1.3755 units ¢ld] wls] EC-2% (0.9445
unit o] §17] ol o]}

AL, [ &4 EF31%c] EC-1-2. AS-1 £« &
B4 98%el #fcrsl= 1,2404 units 7}, 2]z AS-2
Egel £ E3 2%¢1 0.0289 unit 7} F{=e] v A
o2 we}l EC-1 L-asparaginase = 2M ammonium
sulfate 234 o g =2 el g8 g 2
£ 4 4 e, ¥ EC-2& EC-13}+& didla AS-2
23d] o4 98%7F Q% 0.8172 unit >} o] wisl
A AS-1ell = WAl 2%e] Eubst #4719l 0.0097 unit
9l oz wol F4A3 EC-13+= 7] AS-2 ¥4, F
2~4M ©] ammonium sulfate L3 o7 o Fio]
445 AE ¢+ s+
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Fig. 1. Gradient Elution profile of EC-1 from
AS-1 fraction obtained from E. coli.

F-P-gA] APuts AR AF HAEL BEC-19]
17.34, EC-27} 11.084]1 24 <fzl & wiolglon) &
EEAA A @A A APE Agst vl o
T Al g Helslwh

T4yl AL 2EANA ¢ 4 AXe] NaCle] gradient &
A 32 #Hske WA EC-27F £4d 3 &§ EC-1]
$53L 44 g FA g E-2] g AS-1
ojy} AS-2 B34 v}o] EC-2 #3 olAlel v} EC-2
1ys 24 $295. AL2EAA BXe] EC-1 £
o) =hfae] EC-2¢] sbilAl uvel v webd 2 W
fEol ¥ Ao EPlAz AA= AL, 1 2 A
EBA 5o glFe] EC-12] w1 ¥4 & 3.53X107* units/mg
g A o] ¢l . EC-2% 1.62X107° units/mg 4§ 2.4
Azl EAlud o A2E gk

olms 43 = AL EC-1¢|4 EC-2 < L-
asparaginase 7} 43 2 BT el =71 stelstrbs A
Adejch. wh4] gelabd A AL 0-eM, 283 Fae
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Fig. 2. Gradient elution profile of EC-2 from
AS-2 fraction obtained from E. coli,
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Table [[. Jn vitro enhancement of the L-asparaginase EC-1 by the addition in the incubation mixture of
hovine serum albumin and human serum diluted with equal amount of 0.2M sodium phospbate

buffer, pH 8.4.

Incubation period (hr) 0

1 2 4

Buffer alone
BSA; Buffer

8.50*(100%>
9.53 (112%)

10.2 (120%>

human, Serum: Buffer

6. 05(71. 2% 4.67(54.8%)
7.83(92.1%) 7.02(82.6%)
6. 44(75.8%) 4.72(55.6%)

7.37(86.7%)
8.56 (101%)
8,67 (102%)

* Pigures denote activities in units/! and mean values obtained through triplicated determinations.

Table [y. In vitro enbancement of the L-asparaginase EC-2 by the addition in the iucubation mixture of
bovine serum albumin and human serum diluted with equal volume of 0. 2M sodium phosphate

buffer. pH 8.4

Incubatxon perlod (hr) 0

1 2 4

15. 6*(100%)
16.4 (106%)
18.2 (114%>

Buffer alone
BSA; Buffer
Human, Serum: Buffer

14.2(91. 0%) 12.6(80.7%) 9.85(63.1%)
15.7 (101%> 15. 3(97.8%) 14.6(93.3%)
14. 9(95.5%> 13.3(85.4%) 11.2(71.8%)

2-4M¢) ammonium sulfate of 4 4T E F4&
Az 9eL & ¢ g

A 88 Al el HE
L-asparaginase ¢ A|g# 2] A& A
$13te] =4 pH 8.4°] (.2M phosphate buffer 7t
27°C ol 4] incubate st3-% wl¢] AT BANA
o oo} obge 2dA & (7T whil L /100mDE A7
buffer 9 w42 345 £, el FA4e A

¥4 & o4 A7) buffer o Ful gz HHad4 ol &
7z} buffer tjAlal A& A4 “H == 44
o] 7% 2 4 e o 2 AAE a%sid] EC-L
o As

Z EC-1-2 buffer ’to.3 37°Col4 447 incubate
e Qele] $49 850 units/ll4 4,67 units/1 2
ool 4 o 55%° VA oz =Ajqt bufferoist 4d
R dBuL 7l Al Arskatebzt #40] 9.53
unit/1 & 75, = 12%9] %718 veoln incubate ¢
A7 St A4 1 FAel Fade FAE HEA
buffer &3} 7o} incubate AAEA 1,2 44 7kutel]
Ztzb gz achs 94 14.3 20.9, 27.8%7F B2 %A
o] 8.56, 7.83, 7.02 units/l2] YL FAsA}

= 38 AEAL AUl d WE 94 28 44
£ 3g: vt Hrlstd FA 20%9 U AKedd
incubate % 1,2 447} 73 3ts}
L 4.72 units/1 9] A4S 2 4 JEEAA uid
16.3 4.6 278 = 0.8%9 F71% »nd+t

o2

= A § 8 23 EC2¢) A& ANES} F o

t] %o} B.67, 6.44 18 .

* Figures denote achirties in units/l. and mean values obtained through triplicated determinations.
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Fig. 8 Comparision of i»# vifro enhancement of
activities in percentage by the addition of
the bovine serum albumin and human serum
to the EC-1 L-asparaginase.
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Fig. 4. Comparison of i# vftro enhancement of
activities in percentages by the bovine
serum albumin and human serum to the
EC-2 L-asparaginase.
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Table V. Protection of stability of the L-asparaginase EC-1 from the product inhibition by the addition
of bovine serum albumin (see text for the detail)

Concentration of |
\ Aspartic acid
(¢t mole) 0 10 20 30 40
Composition \\\,
EC—1+ASP 8.50*(100%) 5.56(65.4%) 3. 45(40. 6%) 2.49(29. 3%) 2.02(23.8%)
EC—1+ASP+BSA 9.53 (112%) 6. 48(76. 2%) 4.18(49.2%) 3.29(38.7%) 2.64(31.1%)

* Figures denote uaits/l and triplicated mean values.

Table V. Protection of stability of the asparaginase EC-2 from the product jnhibition by the addition of
bovine serum albumin (see text for the detail)

S~ “"Concentration of |
h Aspartic acid

20 30 40

Cg mole) 0 1| 10
|
_Composition - [ |
EC—2+ASP 15.6%(100%) | 9.66(62-1%)

EC—2-+ASP+BSA 16.4 (106%) | 10.8(69.5%)

5. 85(37.5%) 3.99(25.6%)
7.38(47.3%) 5. 66(36.3%)

2.56(16.4%>
4.62(29.6%>

* Figures denote units/l and triplicated mean values.

AL M2 g P 1 Frle wlmeld
2y A3z

¥H EC-29 H$= EC-1at FAlelged AN E
Al 3 uls} Zo] g x9] buffer Fol 4 15. 6 units/1
o|®]l Ze] incubate A2t 1,2 447 Fol = 7t 14.2,
12.6, 9.85 units/l 2 7bAste] EC-137} w1 %t oF 63%
2 F4ut g Aot A¥AGHHe G AgdA ¢
7R 94 EC-13t vsstA g4 Fat Hy
buffer k8] A+edE T F7ldz Ydaeh & o] <
g shababebal At 6.14%9) $71% 1) 16.4,18.2
units/1°] ¥P& wel: 1,2 44719 incubate & 4]
vl g ARzt A 44 157, 15.314.6
units/l 24 z¥uch 242k 10.0, 17.1, 30.2%4 5
7t 48 fAtgd 2 AREAA LT A incu-
bate %] 1, 2, 441 gkukel zkz}k 14.9, 13.3, 11. 2 units/]
24 g4 AEZell i) 4.5 4.7 zEx 8.7%9 =
7he RelgA Fasta gdeh. o)9 zhe BAE )
Zabd Al4xe} e

0. B0l ch3t A S Yoo A

E#ql L-aspartic acid o] o] 4 oA a5} wj& =
71 gl G, 1973) A7]¢] 4Pl A dFAE 245
HI7 e Aol vtEa 493 RS sl ALE
JAE p3eeAe] G4 Axg AAE AV, 0E
ol ekt wle} o)

A VHolA ®%e] EC-12& L-aspartic acid & }&}

Activity

o/ﬂ
100 %,
v

[8,]
(o]
L
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Fig. 5. Enhanced L-asparaginase EC-1 activity
by the addition of bovine serum albumin
in the presence of L-aspartic acid.
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Fig. 6. Enhanced L-asparaginase EC-2 activity
by the addition of bovine serum albumin
in the presence of L-Aspartic acid.
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W FEd ulals] A4 A= 40 pmole EX A=
8.50 units/l o]¥ A o] 2.02 units/], F 23.8%l %3}
& g eg JAs butfer 8 284 e FH
E§ sl L-aspartic acidel] 97t A5 24 o= ¥
%9 L-aspartic acid £A)g}oll 4 A7) 7.3~11.4%9]
Fye] w35z glo] 40 px mole 8 L-aspartic acid £
Aslel A9 Azd wd 7.3% ¥ 2.64 units/1 2
Hol 98¢ 4 4 UMTh ols} FL }A = EC-29
A$E FAste AN Bl 2 ubsp A

% L-spartic acid &] = TAgo] 6.0~13.2%2]
QT E s Y. F £€F HAE g
Tk 6.0% ¥-& 16.4 units/lo]d RAe] wlE L-
aspartic acid 8] Fx7} E71gezH = 4 T&
7} aeirbm gleh 10,20, 30, 404 mole 2] L-aspartic
acid £4 3ol =2 9,69, 5.8, 3.99, ¥z 2.56
units/L o]l Aol 9% HdA 24 A7
10.8, 7.38 5.66 22l 4.62 units/l7} Hom=
o2 AEA gk wsAge EC-19 A $sh ke
w o] =Asle A5 6=9 P

o &

A Fo] L-asparaginase o] F& aAdelete & o
7 A 8k ger, 53 vlay Sag4ael gl Al
Fo] v]& zejsle. B2 E. coli = AdAHozE A
o] iAol Hi glezvel Serratia marcescens
(Rowley & wriston 1-67)v} Mgcobacterium tuber-
culosis(Jagaran %, 1968) =@l Erwinia carolovora
(Wate 5 1668)¢} 4| & & 1=+449l = L-asparuginaset
AEd e A ARE W, E coli 8 F4AE
gl L-asparaginase EC-29] d7+ v1% ¥eo2 AA
ook & ok ¥ AYPelA FEAATL EC1 Y
EC-2& 2 34&¢ At E £Xd 3lo] okd ¢
A4go) o] 4d AL RAALA k4 EC-29 w)F
b4 EC-1€ o], 54¢ 73 ¥ + dded 2
ole)7}h 9etz wA v}, Bilimoria(1969)7F = 3 3Lel| 4
A s g %ol L¥AA & L-asparaginase o F4dol =
& Fe FFE ASHA okeA Agabda  whFalA
4g A% = A Agene AT 4L Fo
U} L-asparaginase 8] #4o] ¥x ¢doz 94 w
zA%d FEZ Slodok st

el & EFellA ¥4 & A4 Campbell 5(1967)
o] Aqtit &4 ez EC-15 EC-27 4% FEd: 4
ol 4 £ Ztzhe] pHell Higk =] #o| & EC-19
A pH & 84919 48t EC-2%& 5.00zkE A4 o

£ 2Egay e ¥ A¥ 2 =¢& £ Aoz
2.
L-asparaginase 2| #4-& 4-E-& vu]& 4 Kreto-

vich, 1958) €A = WHARAA = 2] (Clementi
1922: Greenstein & Price 1949; Meister ¥, 1955
ATAAE BamRAE 2ok (Kirchheimer &
Whittaker. 1954; Manning & Campbell, 1957;
Miller 5 1955; Ramadan % 1964) 3t €52 =zl
A 2%2] L-asparaginase”} 27 = vl ¢l&w (Gree-
nstein & Price 1949) 2 %9 3§l1v}= phosphate of
A4 £ RiGE T aketods] sl %A o}
vate wbd, & @b a-keto 4lo] Slojoput #4
2 YETE Zolglx Campbell F(1967)0] E. coli
ol 44 #2l4 EC-1 9 EC-2% = o] AX phosp-
hate o] @A kg #ub oldel a-ketodt®E 8
T&A ohste Ae)vh. Hvl z pH HHe vz
84 profileo] 7 tt=3x ammoniom sulfated]
T 44 Er G2 AL E =R AE %A vlelA
mb #1973 d-Fdl st = Aok el Ak
HlEd4] Ad Z AelE wAE 4% ik o 29
REFAA Ayl b F=izkel 43 Aol UAA
T 4 ot gt

= #hJe 8% #AZE Ryand Sorson(1970)
o] ool wh 25& 6C3HED Ys85¢ & C3H/
HE n}$-2o E. colf L-asparaginase 1} guinea pig |
¥ L-asparaginase & Foj &k u} o] &4 F4AA
£ gAY & gode Aels =g o] ALE AT}
w] L-asparaginase ol susceptible @& F ¢tz Aol A&
glycine 9 Age] dolrthA gk A Aol resistant 3k F
GrA A E glycined] AYL dojrtx] gEde A
Aeole} gAdth o124 AZE FedE Ty st
Y& L-asparaginase 3 2 o]} purine AFEA
ol glycine Ay AEA GLAFYA Aol FAA
Fope A4gslAl ¥l regress dhAl A gerhibe
o] ol vk ¥ thd EC-12] # %= F¢aH4o] sl
Foll gt @Ao] glolok dA ot obd APA 24
7} @lo] £4& B3} L-asparagine ksl 4 L&A
Zholl & 359 A% #AZ girts 2 -E(Broome 1968)
3} olg=] AAd], susceptible 3t £kl glycine 7

£ w$ Feigle delet sl

azug $4 o EC-13 EC-2 <=8 HA AL +
ol A&t o}z WrtA] teAe) Hiezs B o=
ol A gald vl e #HA pH Foleldlsl F4d
Froll gt 281 = #}e] H(Campbell 1967)4 #]$}sln
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+ E8%A Aol HE gl 1973) glycine Ay
94 EC-1 o EC-2& wze] Fojale] dlojal szl
obd oz Ri&7t glycine A gel Aol Y AAA #*
QA gk 2 Aol ol® Aol g AdE
AT £ 2 Al A4s A gzl & HolE
HolAl gigten], viub Frlgle AAZA oA} ool
294 el AR 39 HAAlzd Agad
FAo] F7ksld= Aol g ma ALE9Ql L-aspartic
acidel] 23t QAQDRE o] 4Y¥H ditd A7tzA <k
sxee Aoz sl

2 A%el 9548 BC1, BC-2 B4 old@ wud
ArheA ok 10%0 Fabt R4FAE 2dd2 93
ou AEAA A FlolAE 2dF 48 A e
Ut o]A e 24 L-aspuraginase o] AL uk-LAd)
Edste @i F=Eo A Bed= AL ¢ F QA
1= Zolv. ze}x, Mashburn 2+ Landia(1970)4] <] s+
o, ARdE S sisid Agdde4 A FH E
coli L-asparaginase &) isoelectrofocussing pattern ¢l
HaEsh 9u, o] 547 vf$A BMAS HRERlLY &=
A= e dEr 29 Adew 4% A o
A Aol EokAl wd Z1UE Aol Bz ol g
e oj e 2 AdT5 dgE AGelA L8 Ha
Hegz & + g Aeld & £¥3 gHulel vt
At ey o] EC-1 o EC-2579] Jdpitny
BEEE £0]7] W Eel g4l Fotele Aclo = 2
B ARdAE WAHE ez #4898 4 QAT
a3 EC-13 EC-29] gf=abrlold]l A o] gl Al
A3 &4 dASE Aol dded] AEAA 9A
A E A= gdlFeR oledt B4 EC-2¢ gl
EC-ldl+ i€ #4473 & A=A & 4 gli= Relch

= =

1. 4 pH @ ammonium sulfated] digt LH =
Aol &t DEAE-cellulose o] ¥iH&E3+E B4 Aol &
o] &5t Escherichia coli 0112414 EC-1 9 EC-2=2
¥¥ §-% L-asparaginase & Zz ¥7 Y& AA6lg
5.

2. A1) E. coli ol 4] ¥ EAAF EC-1 I EC-2&
2k F3) 37°Cell A 441 7kmtell = B4 o 1/22 3
&3te B4 E vgd

3. o]®ljt EC-1 9 EC-2& #3] A|gdvjols £
A Gidlel A gL Az wEoyes
10% A= d5g + sl

4. 4bZ4¢l L-aspartic acid 8] E=d] =] 4 EC-1
=D EC-27} 33 dAE ot oA 4284 dFaa
ARdd gigde o] dAE o= Ax ussget

5. 712 W Eeel 49 GHdlelt AR
Ao Al 8457 A4 glel4 EC-1 2
EC-27}oll = Aol7t glglomz olzle] Ftda AR
2 5+ gt
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1. Based on the differences in their pH optimas,
in solubulities in ammonium sulfate solution, and in
the adsorption and elution properties to and from
thl DEAE-cellulose, L-asparaginases, EC-1 and EC-
2, were partially purified from Escherichia coli 0112
Strain.

2. Both partially purified E.coli L-asparaginases,
EC-1 and EC-2, showed such an instability as to
have their activities decreased to almost one-half of
the original activities during 4 hours incubation at
37°C

3. Activities of the E.coli L-asparaginoses, EC-1
and EC-2, could be enhanced about ten percent by
the addition in viftro of the bovine serum albumin
and human serum.

4. Activities of the L-asparaginases, EC-1 and
EC-2, were inhibited by the product L-aspartic acid,
in proportion to its concentration, which was pro-
tected by the addition of the bovine serum albumin
and human serum protein,

5. Since there was observed no difference in their
enhancement of activities between EC-1 and EC-2
brought by the non-specific reaction of bovine serum
albumin and human serum protein, the protein en-
hancement of L-asparaginase actirities could not be
involved in actitumor effect of the enzyme.
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