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Hh-AIZ) ¥ 7194 Ee] ARgs AT A
HE9 37|18 24zt Fig 1914 2E vieg} 2o)
A DNAS®] 10086bpel $x& AHxdshs Apald)
EagBIg ©1FH2|§ 7 Hlane ) AHUES] 27)7}
140, 12.5. 10.0. 9.0 kbpeolgli. 17.053 bpe} 18.556
bpel F H¥E AHddsle Kpnl7} EagBI-& o153
213 7 %(lane 2)= AAHEL =77} 125, 11.5. 90.
70. 5.0 kbpelgiend. A DNAS 34657 bps] $1x&
AN Nhel 3} EagBlS o] 52 2l§ A-${lane 3)+=
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Fig. 1. Double-digestions of lambda-cI8575am7 DNA
with EagBl and additional restriction enzymes.
Lane 1. lambda-4pal: lane 2, lambda-Kpnl:
lane 3, lambda-NAel: lane 4, lambda-Sacl; lane
5. lambda-Xhol: lane 6, lambda-EagBl-Apal;
lane 7. lambda-EagBI-Kpnl: lane 8. lambda-
EagBI-Nhel: lane 9. lambda-EagBl-Sacl: lane
10, lambda-EagBl-Xhol: lane M. lambda-
Hindlil.

HHES 2717} 140, 115, 12.5. 80kbpolslch
2|3 24772 bpe} 25877 bp 91213 K= Sacls
EagBI& olFx2l&l 7 9lane 4)= 125, 118, 95
kbp Z7]e) A Eo), 33498 bpel AE UIsh=
Xholz} EagBIE ol& A ajgt 7 $<{lane Sl 140,
125, 115, 70kbp A712] FHEo] wasgict o
214 EagBI2 o2k A DNAS} 11.9, 260, 35.8 kbp 2}
2)5-¢ Pl AdSE & 5 ULk o)v) g
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Fig. 2. Digestion of lembda, pBluascript SK(+) and

pBR322 ODNAs with EagBl and Pl
endonucieases.
Lane 1, lambda DNA: lanc 2, lambda DNA-
Pvul; lane 3, lambda DNA-EagBl; lane 4,
pBluescript SK(+) DNA; lane 5, pBluescript
SK(+) DNA-P I; lanc 6, pBluescript SK(+)
DNA-EagBl; lane 7, pBR322 DNA; lane 8,
pBR322 DNA-Pvul; lane 9, pBR322 DNA-
EagBl: lane M, lambda-HindI{l.

APELE FolM o] AAE Ak 2L Pwulol
dci(Table 1). Z12) 2.8 EqgBI®] 214]%-$17} Pwule]
A B 9ot EAUARAE gdolrgiel Fig.29] lane 1.
2. 3014 Bi= ule} 7o) A DNAE EagBIs} Pvul e
dd Mg g AHWar|gel FUsdch 22z
EagBl9] I4¥817} Puls] Q1A 8le} e 3e
zr] #s}7] st Pule] A9 T4 97]
o) MY o} pBluescript SK(+)%}, pBR322
DNAE EagBIz Pl o 77t uh-gA1, Aokt
& viag A 2% FAscFig 2, lane 4~6).
=g pUCI85} pSL1180 DNAE 71A2 A3 7
$ols 5 MBEL] gl FUARE st
AelAtE vl Al). olde] ZHajollA ¥E EagBI9]
edofidol Al A9t 25 FUs)y| d-gol
EagBle] Peula} sb3712| 2 5'-CGATCG-3'& U4
s Adgg & & Uk

Table 1. Mapping of the EagBl recognition sequence on lambda DNA by double-digestions with additional

enzymes.

Position(s) of
recognition site

Second enzyme

Experimentally obscrved
fragment sizes of
double-digestions (kbp)

Computer derived
fragment sizes of
double-digestions (kbp)

Apal 10086 140,

Kpnl 17053 125,
18556

Nhel 34679 14.0.

Sacl 24772 125,
25877

Xhol 33498 14.0.

125, 100, 90 143, 12.7. 100, 9.5. 1.8
11.5. 90, 70. 50 127. 119, 95, 76. 5.1. 1.5
115, 12.5. 80 143, 12.7. 119, 84

11.8. 9.5 128, 12.7. 11.9. 95, 1.1. 0.3
125,115, 7.0 143, 119. 7.2, 2.2
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Fig. 3. Determmnation of EagBl cleavage site.
Lanes G. A. T, and C represent the four base-
specific  sequencing reactions. Lane 1
represents the respective EagBl-treated sample.
Lane 2 represents the sample which is treated
with EagBl. and incubated with T4 DNA
polymerase and all four dNTPs. Arrow
indicates the cleavage site of EagBIl

H&tEA FagBlo| ETHIx|

EugBIo] A3z «J4i709] f7]uld 5-CGATCG
-3'& polycloning sited] 7FRZ e pES61S
DNAE 7142 Alg3le] EagBle] Azl Yo}
Botcd. 41 sequencing uhE &§tlol dANTPE
Wxlodx uhEAA [a-"S]dATPe} osf Ex)sl
DNAE $H3A190 %, EqgBle 2 Acialgich o] 4]
HE Fig 39 lane 1o+ ¥+ vk} 7o) sequencing
Hhg Al g ot hs] Hr|d5sldS o, (+)7hel A
A "ol )i S-CGATCG-3'ollA v A
971! thymine?] 9 dA)sledc) ol
EagBlol (+)7Fdell A thymines?} cytosine 7] 4}
ol Axtgrhz A& olwghr} 2] EagBlo 4
BA (—)7hete] AR E &qlslr] sl 9 4
55 T4 DNA polymerasest dNTPE #7}slo] ut
S22tk o] A $(Fig 32 lane 2) ub-241E-2] 93]
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lane 180} 2 kg ofef Foll $1A5l 2 glgict ol
T4 DNA polymerase?} 3'-gede] 525 DNAY
G 7letel = exonuclease 2 =48t EqgBlel 23
49 3 Udel 29 F49) 4718 AR
3-el ez ). & EqgBI) Azl o}
+3 %k

i
5« CGATC G-3
JGCTAGCS
)

weld EagBIlS AR9] 2 At 22
Pul®] isoschizomerd& & 4 Uit a7tz
Enterobacter agglomerans @354 WA A
Aol Xmalll®] isoschizomerdl Eggl, EcoRII9
isoschizomerql EagKl. Avall9] isoschizomer<al
EagMI19} A 257} l=v(REBASE ver. 312, 934
129). CBNU4SE olE3: olE AM2$ Aas
EagB1-& AAbslct.
g40 Halx &Y

APHA EagBle] vl EA4L odojusir)
Table 2¢4 R uvle} o] EagBl9] A ukg
£EE 37°CRLH 389 Tris-HCIS) BA pHE
7.80190c}. EagBI-& MgClE vlcA] 988 39 6
mMell 4] 10 mM F=oll 4 713 F2 84§ b}
EagBI-2 NaCle] ¢l st38ddA 714 $2 &
Mg ¥9em NaCle ¥57} 50 mM o]4e] Hd
Aol 4ol Aztsichrl 200 MM FEolM:
Anel fAe] 233 4=t E£§ EagBle) g
o] A Ao okl 4ol BSAE | mg/m/9
FEE ubgde] golFw Fo& AL Nyon
ATP} sulthydryvl?)| & 22 2 A kel EagBlo)
el gk FHAS AP’ A 65°C oA 2%
ol A 10E <tell #4E sHd3] %Atk EagBlo)
A= S-CGATCG-Yoll= dam methylation®]
dojrh= "GATC' 7v E@se]l Qe vwZ  dam
methylation°o] deiit DNAe| 288 + Qlea)s
doluvolet EqgBleZ dum 9 dam® A DNAE
Arisiol-g W Ahobade] HoUrHAR wlAAl.

o] 4ol 4] 4P EugBlo] Zo® &A& Pruln)
ulats] 2. Table 204 2e ule} 7o) HH 25,
pH. MgCL9] 5%, W53 DNAY Hgts 52
27 v]3tgh NaCle] 8743 dat Aol ol

Table 2. Restriction conditions for EagBl with the specific reference to Pvul (2)

Enzyme Temperature pH MgCl. NaCl Heat inactivation®
) (mM) (mM)
EagB1 kY] 78 6-10 0 Yes
Prul 37 79 10 H00-130 No

* Heat inactivation at 65°C for 10 min.
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o) AHAY Holg vehllth. EagBI2 NaClo]
e tpdddM 7B F& A4S ¥ol7] dFel
A1gof delsbcl e} Pl NaCl9 ¥x71 50
mM oj&lell e gAde] Asks|n 100 mM= 150
mM Apolsl A gAde] 71 $o} (2). wWeld Pulg
ot AYgAaAL) ojFAely | o] FEF Fool
e 2RE 24571 ok =4 Pud 2 65°CellA) 108
Fot dAelgle E4e] 84E 4R 7] @l
uk2-¥ polymeraser} ligase 52 £4& AMejstnz}
¥ wj&. phenol 4 52 WARZE HH& AHHe}
sl EagBlE dxzintess 44 @432
% e AHel sldh olzjyt F|AHNM EaqgBl2
Pulg dAY + e F& B4L Ad E4=
st

At @t

¥ d7e ¢EANAY $eATAR(A YR
Ao G AT ATHE FHEHUS.
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ABSTRACT: Characterizations of Restriction Endonuclease EagBl from Enterobacter agglo-

merans CBNUA45

Choi, Young-Ju', Seong-Jae Kim', Hye-Yeon Hwang’, Jeongbin Yim™*, Young-
Chang Kim'** ('Department of Microbiology, Chungbuk National University,

Cheongju 360-763. and ‘Department of Microbiology. Seoul

National

University. and *Research Center for Motecular Microbiology. Seoul National

University. Seoul 151-742. Korea)

EagBI is a type Il restriction endonuclease from Enterobacter agglomerans strain CBNU45
isolated from soil. EagBl was partially purified by DEAE-celiulose. phosphocellulose P11
and hydroxylapatite column chromatography. EagBl recognizes and cleaves the sequence
5-CGAT | CG-3' and generates 2-base 3'-protruding cohesive ends. The optimal reaction
conditions of EagBIl are 10 mM Tris-HCI (pH 7.8). 6~10 mM MgCl.. at 37°C. The enzyme
ts maximally active in the absence of NaCl, able to cleave both dam~ and dam* DNAs,
and sensitive to heat treatment (at 65°C for 10 min). Therefore. although EagBI is an
isoschizomer of Pvul, it is more useful than Pvul in respect of the NaCl requirement and

heat-stability.



