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A48 104 & 1 m/ microtube o) g1 77t
X4l 1587 A2 ¥ E44498 SAYsecL
ol &fol HAagAe viXe Fdgg Yoluy)
HHA A4 o] ZE YPo]2Eo) chloride
Hej2 Ari=ldlen, @4 ¥4 99 Wn
Zolsigich HAH wig 2§ Uolwy] M z
5o a2} A48AHE 2 o] APELE
Aarlig} A DNA ¥ o34o] ulsaiAl vehyt?)
W Fo| Aaddl (Promega)E A8l pBR322
(Sigma Co.), Adenovirus-2 DNA (Sigma Co.) ¥
& of]71A] 71g DNAE] § 3 e »|
2 3eict.

do % o

eG4

AadAgodA] Rely FFEH olv] A4
¥eitie u@se gl #FEE didos g
B2l 94& $4sdid 500 FF FolA
g re R0 & FFE B 8 ok}
Auiokyt ¥ sonication ¥PHo g ZFZ A
dgic) 506 AF FolA J482 FFEHE L
AQE ety FHEE MPFELe o] WA
=i} (Fig. 1). 529 AgastE HE (methy-
lation)® <14] griddol= 2H8-& 31z £3}r)
g Foll o]HE m:ste] E  coli®] methylation-
defective FdW¥old] (dam . dem )2l GM 119
285 22lg non-methylated lambda DNAE- 7]
12 AR8-3hoich
HgtEL MMAEF (J-482)2] 88

GN & GP MicroPlates kit (Biolog Inc.)& A&
gle] A& £ data baseol 4] homology & ZAlgH
A3} Alcaligenes faecalis 2} homology 7} 7} ¥ttt
o] & ulete 2 Bergey's Manual of Systematic
Bacteriology (3)& #x3led el v} (Table
1). A28 (Table 2) EAES 24 slgdc) 28ln
Held EA48 ] 23] pAsy] Y4 Ha d
v] 7 (Hitachi, S-570)% AH&-3}sic} (Fig. 2). 2 23}
Alcaligenes 40l 3-8 ot 4= g1} whet4] 1-48271
AArshe AFHEALE 49 "A’ 9} speciese] ‘sp’ ol
J-4829] ‘1 & # Aspllo = wdslgich
Hgtgo HA

DEAE Sephadex A-309ll Alcaligenes sp. J-4829]
Z2FZ29¢ FHAZ F 20~500 mM ] hEglo
2 FE 7E7)E Fo] 25414 & A7 180~330
mM zjolel|A] AFAEAL7 S-E= Ut MPas 8
A& e B8 9o} ultrafiltrationdt ¥ &9
AP ALE Sephadex G-752 A& AAslgict
F8doz 4243 A} 22~26% £ A
A4 £&5E Al AL 848 e RYE
o} t}A] ultrafiltrationgt Fo| F&% AFEAT
HH A APGELr} SE5EUY APALs A4S
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Fig. 1. Cleavage pattern of lambda DNA by the crude
enzyme from Alcaligenes sp. J-482.
1 ug of non-methyvlated A DNA is cleaved with
crude enzyme in 10 g/ incubation mixture for
I hr(tane 2. 3). Fragments of A DNA cut with
EcoRl or HindHl were used as size markers,
respectively (lane 1.4,

Table 1. Morphological and cultural characteristics of
Alcaligenes sp. J-482 strain.

Alcaligenes

ain J-482
Strain J-482 Sfaecalis*

Characteristics

Morphological characteristios

1. Shape rod rod
2. Size
Width 0.4~0.6 yum 0.5~1.0 pm
Length 1.3~ 1.8 ym 0.5~2.6 um
3. Motility + +
4. Gram stain negative negative

Cultural charactenistics
1. Optimum growth
temperature 30°C 20~37°C
2. Oxygen dependence  obligate acrobic  obligate aerobic

* Type strain.

e B2 wol b4} ulirafiltration & ¥ &%
APALE ek HE YA F a2 HAes
3894l ol o], YA &L 43%2 8.386 unit/mg
protein®} specific activity & Bl
HgtELae Y
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Table 2. Physiological characteristics of Alcaligenes sp.
J-482 strain.

Characteristics  Strain Jdag2  /Hlcalisenes
Jaecalis*
Phygiological characteristics
1. Oxidase + +
2. Catalase + +
3. Hydrolysis
Gelatin - -
Starch - -
4. Nitrate reduction + +
5. Voges-Prokauer test - -
6. Methyl red test - -
7. Indole production - -
8. Citrate degradation + +
9. Urea degradation - -
10. Carbohydrate utilization
D-Glucose - -
L-Arabinose - -
D-Sorbitol + -
D-Mannitol - -
Sucrose - —
D-Mannose - -
D-Galactose - —
1. Organic acid utilization
Acetate + +
Succinate + +
Propionate + +
Lactate + +
B-Hydoxyvbutyrate + +
Malate + +
a-Ketoglutarate + +
12, Amino acid utilization
L-Alanine + +
L-Aspartate + +
L-Glutamate + +
L-Histidine - +
L-Phenvialanine + +
L-Threonine + +
L-Serine - -
L-Proline + +
*Reference strain: +, positive; —, negative.
MegCl: F= NaCl = 53 #& g3l o&
AspJie] #HH whgxg AYsigdch. 1 A
pH 75904 713 & 848 Bglon 22 pHol

qe shpaode] Aol os aclx] odakg kx|
okch £ o] fine) A whg 25+ 37°Colgict
. o] MFA AT L 7A7] Y Me 125
mM o]4te] MeCl.7h b= Al dagh 7o ey
. cofactor4 Mg o] &% 878k 2L type
I A 4o At el EAdolc} EcoRIF} EcoRVE
e gt AT AR Aate} A o
DNA7} 3 (deformation) ¥ . 2 4] vl A8 7}zl
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Fig. 2. Scanning electron microscopic observation of
Alcaligenes sp. J~482.
Colony of the Alcaligenes sp. J-482 was layered
on nutrient agar plate. Scanning electron
microscopic observation was performed by
Hitachi Model §-570 at the magnititude of
10.000 fold.

V4717 B4 §-9el] HASIES slx FAlo Mg-
of g 2§ Fex HAg A (7). oE A
gAY HPols & Polo] Mg o]& o
A 7 s Aoz dedd gl ot AspIlel s A=
Alal & ojuigt ol Mg~ o]2-& tiaslx
Z3lelicth

43 Egoel NaClol g1& o Agtase] g4do]
742 EZotow, Type 11 A&A 4o duizlq) 37
2 ATPE 273 gfote)

2Z7A 9] Aol A Algs) B BE ubg F 7o
A Asplie] Q14 47]M 42 Wgo] ¢le] lambda
DNAof tisle] %3 Ak FAE f=lsldch uks-
Z71el| ulel 37] Mgl gt SojAjo] W3} w=
sksls] = o] (star activity)7} o] glx|ut o] A 4]
Aol ofelgh z7o] WA efst).

AspIlE 65°Coll 4 1587 AHel & shof = B S

H2 FREkg ot 85°Cel A Ml 7§ b3
28445t} o] Agade 65°CellA 15
7 Helstd B8Asts= Ay vlag o o A
gase vy gdoll YL H4YE & F Uk
AspJig} isoschizomerd] Aarllis 65°Cell A 1587}
Aelstd Bg4gdsiddeln A ok (6).

Alcaligenes sp. J-482 Z4-€] A= APAAE
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Fig. 3. Cleavage patterns of lambda DNA pBR322.
Adenovirus-2 DNA by the partially purified AspJ!
and Aatll.

25ug of DNAs were digested with the
partially purified Aspl and Aarll. repectively
for 1hr in appropriate reaction mixiure.
Cleavage patterns were examined by electro-
phoresis on a 08% agarose gel. Lane 1.
Adenovirus-2 DNA/Aarll: Lane 2. Adeno-
virus-2> DNA/AspJl: Lane 3. pBR322/Aarlil:
Lanc 4. pBR322/Asp}l: Lane 5. A DNA/Aatll:
Lane 6. A DNA/AspJL; Lane 7. A DNA/Hind111.

HE a4 ste] chofgl 712 DNA of uh-§-A) A ¥ 23
pBR322, Adenovirus 2-DNA. Z2]3 A DNA &
Achat 4 9lgich I Aekokah-d. of 4l el 7] M
5-GACGT | C-3'& %3} 4 base7} S5¢ 3
ek ute s gariio] % Ak v %
o2 Jehgdrh darllsh QA1 %-817} 2122 &l
$jate] o] 714 DNAES F-EAAE Agase}
ule A7l 2o W o g Aarllobs w1 b
Arldsoz ¥obas wlag Zs} &2 DNA
band pattern °] Jehd-& faslsdcl (Fig 3). =&
34 uhe 2 AT} 10X W 4ol =4S vl
Asp MZ ohE EAL Bo] Tt ol#d Al
u]2o] B Ao P& AspIl& Acetobacter aceti
ol 4] B A3 EAR) Aarll 9] isoschizomer®E 3
et & glgom Aarlldc) Wdde] x& B4
4] (Table 3) fFA k22t Aol o] 87l & R
A7k
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Table 3. Comparison of characteristics of the partially

purified AspJl and Aatll.

Charactenstics Partally purified Aarll
AspJl
1. Source microorganism Alcaligenes sp. Acetobacter
J-482 aceti
2. Optimum condition
for enzyme activity
1) Temperature 37°C 37°C
2) pH 75 7.5
3. 10X Reaction buffer
1) Trs-Cl (mM) 15 10
2) MgCl: (mM) 12.5 7
3) NaCl (mM) 0 0
4) KCl (mM) 0 50
5) DTT (mM) 1 1
4. Heat inactivation
0 85°C 65°C

® rpe 3udsn gedgel A7H] (1992

DZ olTe] Hool, ATAFY YRE 19924E
S SEATAE (YR ¥ vl 4B
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ABSTRACT: Characterization of a Restriction Endonuclease AspJl from Alcaligenes sp. J-482

Lee, Jeong-Taek, 'Tae-Ju Cho, and Jai-Yun Lim* (Departiment of Microbiology
and 'Department of Biochemistry, Cheong-Ju 360-763. Korea)

About 500 bacterial and fungal strains from a widc variety of natural habitats were screened
for a new type 11 restriction endonuclease. Among the 500 species. we selected one species
that produced a new restriction endonuclease. This strain has an optimum temperature of
30°C for growth. Morphological. cultural. and physiological characteristics were examined
for identification of the isolated strain J-482. This strain was found to belong to the genus
Alcaligenes. The restriction endonuclease was named as Asp)l and partially purified from
Alcaligenes sp. 1-482 by DEAE-Sephadex A-50 column chromatography and gel filtration. Most
of other nucleases were removed by the purification steps. The AspJI has a substrate specificity
to A DNA, pBR322 and Adenovirus-2 DNA. For its maximal activity. the isolated enzyme
requires MgCl.. which should be at least 12.5 mM and it does not need any other cofactors.
It is maximally active in the absence of NaCl and is completely inactivated at 100 mM NaCl.
The pH and temperature optima for activity were pH 7.5 and 37°C. respectively. The DNA
fragments generated by digesting A DNA, pBR322. and Adenovirus-2 DNA with AspJI were
the same as that produced by Aarll. This suggests that AspJl is an isoschizomer of Aarll.



