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BIMRBEFRIL, DAL DR ENIRLEEI ZREL T, TOFR IR ZATAEE 2 Y)
BT FBEDI2LT-ETHY, BIRZV KX 2L 7 -+ ( restriction
endonuclease ) & PRI %, DNARRNMCIERI T ABFIIZBMONTWVWEY, 20
TPTHMBER, FICIEFRMESLDDITEETHL20IL, RVIDNABEIFE
DBUTYMTELELDTHAROBTVWHER L TWELLTHE. VbW
HBIEFIREICBNWT, FBEMRLCLZ2RVWNMGFoOBERETONN, Fhic
- TH LN L DRAT T D43 BE, T LTDNADBIRBESR IC & SR DIER I, B b2
T RBEHO—DTHS. PR BE IR D BERALFERYFAZUIL, 19684 Linnk
ArbertV 52 X D AKBBE B (Escherichia coli B){Z, Meselsonk Yuan2’ 4|2
LD, AREBE KB (Escherichia coli K)i2, FREFROBHKICI NIEMEFITT
W WILSRIEDINAD A % HET 2 MREEN DO LN, FHEIRLI Lok
- 72, INHH4EH, " 1 BHRBEEE LEENRL0T, ToEERTICIE,
Mg?* ATP,S-T T /YN AF Ay (SA)HLBTH L. AHFRITRET 2 EHE
FEPBREIRLY, R EOPUMEAN—FTL WD THEDK S DINATK D
BAEPBOS LN LW s, BEFHRECHAINSZ I LIS LW, 19704,
Smith® *’ 512, (3L ¥ THaemophilus influenzae RAE D HDNALDEESEDIZHE
FZRHLT BEONEBZUNTLHENIY KX LT —EOHEE, BEEH
EL. IhHP4SHE" IEFIBER L LTSESARBNOFHBRERTH .

HRBEOGREIT 19734, Snithk Nathans® 5L DIRIEX N, BEL<E
WHRTVE. IENBERIEEE LTHESS Y EBHL L OREEOMEY
LRSI, Roberts® d—RRICL D &, BE IS00ELEICRWEERTWS,
TORREDREL LD, 1S0EHEL IR

OIEBRBEFIIROERZFH > TS, DEGRBICIEIN DADPLETH 5.
DA-EX 7 L F F FOREOHE (Synnetry) EERFZRBL TUHT 5.
NERTHUMREIL, 5'-2/2id 3" -HEH LA FHKE (Cohesive end), 2

_1_



7oA FEKS (Blunt end) TH 5.

COLS I IRSRERIL, BEOBUTINEYNTL IS TEEIENS,
BIZFOHEE (Gene isolation), MMM MER (Physical mapping), DNASREE
BHIRE (DNA sequence), BIETF L% (Genetic engineering) % & & & &L H
AL EATWS. COBEOSETRENTBVEL ZTOFAEIITLY,
BENOREL EI2LTWS., 2xBRIETORRENBVIBICHIHINS
LOTHNSENHRFERENS. BEOBHICLIVHROBHEIENDH D
W, —RICEBETHIARREE LTEENLHRYFELIATWS. SHLIERE
SBEESATVWIBBINEBESHREOS 24-6EEGZHANTIHRLINLETST
L, BERFOSHSEERLICHEOHbE TV, LAK->T, HLWEE
BHI 28T 2 D HEIMREBEL BT LI LA TENET, DNAMM X KB CDNAD
WERFOWMEC/I2LE L LNE. 272, BRICHRINTWS TREIRER
YA LERER BOBEE (isoschizoner) THOTH, YIHHICBWTHFRED
RFALDBENRL 72D, HEWRLTOBEOHRSLNEST, L2rLI
EXsnE, BEREREL LTHESRTWAERICL > Tb L THALS
Hho. FIT, ThLDIEGIMBREBREIELRAAL.

BICERICEINTWIBEOLP TEEESEVRENH D, COEERED
B EDOLELREOREON LN HEBADNARHICL 2EHGOERED
FEHFEL LN, HBREZERB[OLHICEFBRI KX 7L 7 -ERETFD
EHc, BENDBEFLEHTLIAFI-—ERETFEIR-—Z 07 THI L
T4 A, Walder” 5%, Providencia stuartii 1640PstIHIMR — EMREET
Dru-Zr7EBIRW, KBETRASY, FOEEEEHIEMLEIES
SEERILTWS., 2oE»BRENHR - EBHRBEFH 70— 7SnT
V15, 8:9.18.11.12.13.14.15.18) = W SRR EBHEMDNZ TYAT 7-
Pk aRECHTIHEBMEES L UHRBROBRLFHFRICERRS
RTW3BH, —F, BAECIEHREREOEEEMELFILFRERETIL
DTHB. BIEA—OEEHF 2B LOHRERL ELETIHECHEORED
SEREESERLE, EF40HBE-EHRRETO7o -7 LTE2 DM

._2._



TRERETE %26, EBCENTHS. 22T, FTHIHMRBRREOUREZ
HvE LT, SERROBIR-EMBOWMBRYE LUBERNEEOLEZEW
ELTHBZDNABHNIC L B HIRBFELEEFEDOFREAAL.

ARFIAIF R RUETIRMEDE L CisoschizonerdMB L FFRURELZ EOMFE
WEE OB, & LUK DNARWIC X 2 BIIRBEREERFOFE & H [R-1E 4R
DREHZHETELDTH 5.

Bl1E: NRFIRBROFEOWMEDN LT WHITERT S /8, MR AE T 5 ME
BIZOWC A7y =V BLY T4dCT 7 — P DIEDOINAZ HE & LT 0 RIHIMR B
RERDA7 ) -2 7 &7 HEMEHNOKRLYEI THEL THELM
BEOFEHE R e BEELBIIC L VEREZERLCE, BELOIHELLZOLE
AEFONREIRBREOEEL LA, ZoOME, 0EBOMERICZOBERE
HERWEFTZENTEL., ZIZTHLACEBEESZHY, EHDOT7A IR
DNA ( $X174 RF-1,8VA0, A-DNA, T4dC)$ X F, 7 2 3 K (pBR322, pAO2, pAO
43 DN 2B L LCHL L, Zh2h oIl g — 2 BmoBE L LK L 2271,
Acetobacter aceti IFO 3281,Bacillus aneurinolyticus IAM 1077 ¥ X fMico
rococcus roseus 5§ LD GEELRBRESHH L WIHFRLEE L O IR RE
RTHLTHEEP RIS, 3T,
ZITINLDOBEPLMRZHENFL, EHEREXLVEK LD NABAD
57 #iEEH OGRS 2 Maxan-Gilbert ' TV BIUT 4 YA -T Y PEST
AT AL DBREEETRELL. ZOME, Acetobactor aceti IF0 3281
X, Stul®2’isoschizomer (Aatl) & FEFRMUHBL KX 2717 - EAatl %,
Bacillus aneurinolyticus IAM 1077{%, HgiCI*® - *© B LU Clal®*’ Disoschi-
zomer (Banl 3 X O Banll) L HIEMIT U RX 2L 77— Banl #4ET AT &
% 3R@7235:30 . Zoidde, Aatl, Aat 1T, Banl, Banll, BanMOEEEMEEEZWHL »
AR R o YA
RS OBRBROME X D8 LRI OWT B9 5 REEH 2 L o Xz
FTRTCEEAI D isoschizomerTH » 7219,
W7 I /B, EEAEFEED SMicrococcus roseus S. kD Mrol2EET AL %

._3_-



RW/ZL23D . KEg#FidAcinetobacter calcoaceticusfisk Accli®S’, Baci-
1lus species M. Hy3RoDBspMII28-27) & Al —DIRIEF £ AT 505, X FAALR
NRERDUMES R 2BMETHL I L EHLPIZ L. TLABENR

Fegsety, BuERICEE R EHRNEE LR L.

B 2% Bacillus aneurinolyticus IAM 10771%, BB > K X 7 L 7 — ¥ Banl,

Banll ,BanMl D 3ENOBER L AET 2. FA—DM» S 3EOFHIMEEE L SME
HRES<HNT 22, B U SBE EMBEH S -7, £ 2 TBanl, Banll, Banll
DEWIR - EMRBIZTFE 70— 7952 L 2ikA, Banl, BanllB{EFH 7

=R L7230 . BanlZ v — =Y 78k (pBanlRM8% {£%%59 2 L. coliliB

10 TTAR S BN 1065, Banll 7 2 — =2 > 7' #% ( pBanMIRMI2% R #% 9 B E. coliHB10

DL, S0fn@EtEEZRLL. KICExOMBEZ 7SI A3 KDL col ilBI01TH
IR/ A —vir phagelc X3 2 HIREM % P/, B coliHB101(pBR322/HBI10 -
1) THM S/ phageldE. col iHBI101 (pBanIRM8) IC L D 2 bSO TH L FHB I 7.
E. coliliB101 (pBanIRM8) TIHE S 1172 A —vir phageldE. coliHB101 (pBR322) I MLk
UE. coliHB101 (pBanIRM8YIZHIIR S 7% vy, L4 5 {ZE. coliHB101 (pBanll RM12) T
FWM I N2 A —vir phageldE. colilB101 (pBanIRM8) Iz L W& < HIR S huse.

AU pBan IRMB R WV IR G Z RFBL WA Z L ERLA. FH, 7FAZE
pBanIRM8 & pBanlI RM12% 7 N E. col iHBIOLICTB R L 2O % RS L W
FTHRDTTASI RS LLSBEERS R, UL LLh s, EcoliIMI0NZIBE IR
L7:% &, pBan I RMI2IZ &3 T E I S L 2 (28 L pBan IRMBIZIE W R IR IR T
H 7.

3% BanlibIfR — BHBIEFORFE LUBEORTERBOBRHALZEBL L
T, BanlfilRT Y KX 7L 7 — ¥BIZTF LBanlX 5 7 — ¥BIZTOEEE I & Rk

SEL72A® . $7:, L ocoliliB101(pBanIRM8) Hifl L V) Banl HIRX 7L 7 - ¥ % BXR
REICHE—FTHML, HhTFREZRELA. -85, E colilB101(pBanIRM8) %> 5
YI77a-Zr7 L, BanlA+ T — CB{EFE 2~ K3 HDNAKIH % & pBanlMd

AR L. & 5IZE coliiB101 (pBanIMA) Btk &HBanl A F 7 — ¥ 2 BRIK B

CR—IZEZTHREL, hTEFRELL. WELLERE » SBanlfiRr > K

— 4_



F7VL T —EBanl X557 -Eld, TNERSTEI, 8418 L V42, 637T0ERT
BHolk. TR, BanlXFT-X¥DT I /BEFNPLBOXFT-EDKERI %
FARB EWVWLDOHh7 S /BEN EEOBENR HNC.
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B 1 = OEGIRBREIEOMRMER & BEFR Ay M
=

1]

= 1 ®I A
FIRZY KX 7L 7 —Xid, DNAEDHZREH>IBEEFIZIEZEL, FEDH
HTENDRARSIATAES R YT OI Y KBDI LT~ THE. %0
BREMAEDORESED S, DNAHIM I EBOINDERENOREICRS ZLDTE Y
WHEZLZBEAEEZL->TWS,  19704F(CSniths 2 42 H53 L& THaemophilus
influenzae Rd7» & DNAEDKICRTEF
gty

%%%LTTK%%&E%WM?%@%M@H@%%.ﬁ@%ﬁ%bt.wn¢
Yoshimori*'{T X B EcoRIVEE, TNHER L FAMDRLIFLVWHESRR
S, Roberts®?D—BRIC L B EBEHISOHEICEYS. TOFTHEREENEL S
BRIIBLZI0BICELTWS, BRETLHLWEREZ L OWHBEBRIIEEY
HWEFRWEEhTWS., ZEEHELIREBEETREBELICINIFEERRREOR L OB
FIIWSORBETHD, 4-6X 7 A F FOTEELRFERFIDOBEHNL/3TH -
. o THLWEREENZENTE 2 IEHEREL AW, BETFRE
DNAREYE, BHEHOWMRIC/I->EELI LN, T4, BICHREIhTWAIE
FIMBZELRIULEREDOD 2B E (isoschizoner) TH > T L, X F/L{LINAD M
BVRL-D, HEWEIREOEEENEL, FHESIVESTHINE, &
HoBFirZEcERter L2omRICHABIhs Lo Bbhrt.
FITINSITIBEHBIVRXI VL7 —EOFEENDREDLTWHIEHESC T E
HIMRMBREROFEENRE? 22023, 24.25.26.2T. 20 X TWBHRT S /B, BERARE
HEDOIBEXRBEINTWEEWHERICOWTHREROREL HEEZ AL



BE 2 ED BEBRA AN D T TE A&

fE Bl B & B3 SRpF

20—y 7B LAERIRTRE, SERBESNCEEEAAH L. Acetos
bacter, GluconobacterDHEitkld, R AFEFHARIFH AR, HREIN
7z. DPseudomonas, StreptomyceslIWEFMNEMELHTAZDORGFEKTH 5.
TATEARLEMATEGRREL S5 3N, SLERARFRFAHIGHK
EPEHRERFEEZMERALLC.
ERDBHOEHHIRIIXDEN TH 5.
a) Acetobacter, Gluconobacter; 0.5% glucose, 1.0% glycerol, 0.5% yeast

extract, 0.5% bacto-tryptone, 0.1% malt-extract (pHT7.2)

b) Lactobacillus, Streptococcus; 0.85% yeast extract, 1.0% glucose, 0.2

% KH2PO4, 10% Tomato juice, 0.1% Tween 80, 2% CaCOs (pH7.2)

} Micrococcus, Mycobacterium, Pseudomonas, Serratia;l% meat extract, 1%

bacto-tryptone, 2% glucose ,5% NaCl (pH 7.0).

d) Streptomyces; 2% nutrient broth (Difco), 0.2% yeast extract, 0.8 %
NaCl, 0.5% glucose (pH 7.2).

e) fDHEEk; 1 % bacto-tryptone, 0.5% yeast extract, 0.5% NaCl,0.1% glu-
cose (pH 7.2).

TRTOEKIE 30°Cahr be) HBWIE37°Clcke) THEBMMAI D% & TNBC
-EERSERTERLL. BEEIEOHRETHAEL,0.14 M NaCl-20 oM Tris-HCI
GREHA) T—EREE-T0 CTHRFLL.

Acetobacter aceti IFO 3281MiEHE L UFHEHRM

A. aceti%glucose 5g, glycerol 15 ml , Yeast extract 5 g Bacto tryptone
5¢ & Malt Extract 1 g %1 liter?/KBEsk (pH7. D) ICETHEH T30°CTHEE
L7, SEMMB% S Tt BOOBTHEZ M LEERAQD. 144 NaCl
~20mM Tris-HCI, pH7.5) T—REB®® L, —T70 *CTHRIFL .




Bacillus aneurinolyticus 1AM 1077003 X Ut ¢ 4a

B. aneurinol-yticusé* 1 %Bacto trypton, 0.5% Yeast extract, 0.1% glucose,

0.5 % NaCl, 0.02 X Adecanol (pH7.2)% ST M T, HifEL L C70nlotg
& BTS00l FIRO 7 5 22 TURRBICCTRBIERT S, LIS DERENYE,
TLEE FOCILS Y -7 22 ICHE L, 30°CTHERAMRMESRMAEZ 1vwm, 250rpnk
LTHsEL. HREEEZEOHIETHONH, -20°CTHRELL.  BEHRREIR
1 liter¥ D127 L THH 7.

Micrococcus roseus S. DI E L U HE#RM

M.roseus S%¥ 1% meat extract, 1 % polypeptone, 0.3% yeast extract, 0.5¥%
NaCI( pH 6.8 )T30°CTHRANUCH BMM LI 2 THE# L BRI ERL 78
LTHE@HZRL. BERBIIEER]L liter ¥ #2eTH - 2.

Viral DNAs, plasmid DNAs & B¢

7 7 —¥T4dC A -DNAs, plasmids, pA02 ,pA043, pBR322, I$#h3r28 29 (ftE~
THB L. 77— ¢X174 RF-1 DNA, SV40 DNA, Col E1 DNA, Nonmethylated
A -DNA, Adenovirus-2 DNAlL Bethesda Research Laboratories Ltd., 7213
Takara Shuzo Co. LA L. HIR<y 7RI - ranid, HoBFEZ
WEH, New England Biolabs, Inc., Takara Shuzo Co., Ltd. &6 A L.

HEBEREDLODBEORY

BEOHBIIICHRE SN TWAFE O LE—~TH 5. FREEK1gZ 10010
0.01M Tris-HC1 (pH7.5)~2mM 2-mercaptoethanol{ZfEFH L, b I —-HEWHREET
BB LSpinco 50Ti rotarT-3 0,000rpm, 60mini@ O ArBEL7:. LEACERKEBE
0.1 &7 b &5 CNaClE ek, HLAIDKYZFL VLIV %, BR
IRBREWCZ 5 X 5T 7. WBERODETHREL EEACE®ROB L E 1054
HEICZ 5 2T, AR LREREBOHETED, 0. 0IMEES U (7. 5)-

ZnM 2-mercaptoethanol-5xglycerol (REM¥AB) (ML, B UMEEICEN L.
EVT@E KRk +E -4 5L (Whatman P-11,0.5 cm X 1 cm) (CMR3E X ¥,



 SmIOMEHBTY I AL otk WELLS VN2 REMNL 1 W KCIERD
ARG CHELETS. TEDES L I KCITHE SR A4 ICOWT I B HIREE
ROERE FRELL.

HRBRRBOLOOBRERAR LAY -2V 7HE

0.01 M Tris-HC1(pH 7.5)-7 oM MgCla X 1ug v74 L ADNA(& X174 RF-1 DNA,

© SV40, A-~DNA, T4dCDNA) £ 7" 2 S K DNA(pBR322, pUC18, M13mp18. pAOZ, pAO43 DNA
)2 &30 IBUSTECL-5 w1y W4H%EMAA. 30nin ~2hr, 37 °CTA V¥
No— kL7, KI5130.05 M EDTA-Ficoll-0.02% Bromophenol Sul % 4n2 ik

X4 5. BETIL, 90 oM Tris-borate #EHHK (pH 8.3)-2.5 nM EDTA-0.5 ug/mlT
FEyh TR KTHERLL 1% 70— 2 EREKETI0 Vend# ST 2~
dhrik 8L 7. EREBE, TFYvLTOTL RTRESNIDNASEY
32UV 5 24 b3 5 —% — (FUNA-UY-LIGHT MODEL SL-800F) THIZ L 7. Kodak
RIOQA K A VRAFUd Ny 2 74V 0665TNY -~V EBEERPLE. £D
NP - THEEROEEL TS, BHOERD SN BEES T EDNAD YN/
S —-EBABECIAOMNNY - L, FRFREL L OMEY, isoschi-
zomer T % W HEtEL 2 HIBT L 7.

RBoOLHOBREENE

MREHNEDLOBEFETESu1%  10nM Tris-HC1(pH7.5)-7 nM MgClz-7 mM 2
-mercaptoethanol &, Banlizxt L Tix1l g pBR322, Aat I, Aatl,BanIl, BanI
REFRICIZIug A-DMEEURIGE (ERESOu1) IZMARIES 7. HroliZH
L Ti310 oM Tris-HC1 pH 7.5-10 mM MgCl2-100 mM NaCl-6 mM 2-mercaptoetha-
nOlCRIGE e, RISIEST oC, 1K > 7. KUbH, 10 sM Tris-HCl (pH7. 5)
. =0.05% Bromphenol Blue-80 mM EDTA-15% Ficol IFHSulZMIRIGEHFLET 5.
RIGHBHEIXL 07— 50, HEWESKT ZYNT S RSV TEREE L
. BRBHE TFPvLTOTA F’(’%’éééhtnmé}ﬁi%’a‘:w}\5"/7\411/
SR8 -THELR. DNA 1ug®37°CTOORRICKERICHET 2 DICLELE
REFIRgrERLL.



Non-specific endonucleased)‘iﬁﬁfﬁﬁi

WBOEXEATFTy 7 THEHS 21 ug & A- DNAL3TPC, 1ohrf X aX—-FL T &
FROBERTRIGZTWRIEMZ TXKE L Tnon-specific endonuclease O
Rty LoxXL, UHEHMINADT Aa— 2 BR%E Ny - EBBLEXRDOH
MEEF/ S — Ve RTESEHOH, HREEIZTTHR

5'-Exonuclease & phosphataseiEtt D IE

B RIE L5 ~exonuclease & phosphatasedEEDRYSEICHF % 10nM Tris-HCI
(pH7.5), 7 mM MgCla., 7 mM 2-mercaptoethanol & A -DNA 5 KM 2P N)L

Hindll (H{L¥ 1 wg(100,000cem/ug) & FURIBEBREHIC 37 °CT4hrA > X 2
K= b L. RIGHICHI0%R Y 7 VERES — 1 %NaP0- 2 M LBE ¢ 5. W

\ rBE (10,000 rpm, 5min)tk, LRAD FVATITF4ETF4 & F V-

¥ A7 % — (Aloka LSCT00) THIET 5.

Non-specific ExonucleaseDHI5E

BEFE hDnon-specific exonucleasedd k% 9 570 ¥E. col i*H-DNAD &5l

MY IBUBEEDNI AT 7 T4 ET 4 2RELL. BRAOBMEEE (thynidine

-methyl-*H)DNA(1u g 10, 000cpm) & to & PREF S BSE MW A0 2, Ban1ITI350°C,

fhOFIREEFZITIZ37°CTAhrf X 2 X - b L7 BIRLAFETHETERDS Y
ATI7T+ET 4 2HELL.

RUT7VNT I EINVEREKE

BEEHAHARY 7 7VLT I RAVERKEIIDavis'V DEB LA HTETITH 2.
SDS- KUY T ZUNT I RFANVESREBIE Weberk 0sborndDFHE2 T2, 7
WME2 P =) o —T¥E L7, SDS PAGED 4y F B < — 7 —I3BDH Chenmicals
Ltd. »5A L.

A-DNAD R FL — g ¥
dem™ A-DNA 3 wg% HapI XF 35—, HAWidMspl XF5—1-2 BLHI%10
MDA F S -~ EESRBIEREHER ( 50 nM Tris~HCI, pH 7.5, 10 mM EDTA, 5

(o



oM 2-mercaptoethanol, 80 uM SAM) ¥ 37 °C S-6hrRG & ¥, X F/L{L S HL7CDNA
PHBREISRE Lhrf V¥ axX—hL7. ARLCDNMNIF 2T /0 - RE
KARBTHHLL.

MEBRMNDOKRE
15 JLEHI 04 #7 13 Maxan and Gilbertd FE' D TiT-»7%. ERuPHereraw

NS T A RGATE T AV T NEY THRBERES S BEY DS - K
BRI OREITEALL. 5 -RKEX 7L F ROMHIIHAR BEL2D DOFER
Lichi» 7. '

(



B 3 ED = B ks SR

1. IEHEBRROR7Y-=V7

IEREEOEENHE L WAEESL T § /8, BEEEEIC OV TR
BHETRRLFETAZY -7 ETNR. A-DNA B3 LU T4dCOH 2HD
DNAZZEH & LT Bt oR 0 e TR L T SR E BE LT T oM
W EBAOHRERERE A LAKE, 1 0BOMEIIC TOBREEL RV
T HER. BN AV ADNA(H X174 RF-1, SV40, Ad2, A -DNAE X UFT4dC)
H XU 7 IR 3 K (pBR32Z, pA02, pA043 DNA )EH L LTHBELYMNSG - %
BARE O F R iR L7, F#5H, Acetobacter aceti IFO 3281, Bacillus

aneurinolyticus 1AM1077, Micrococcus roseus S, Escherichia coli2bT 1CR0020

Gluconobacter gluconicus IFO 0020, Micrococcus auranticus IF0 12422,

Pseudomonas alkaligenes ATCC 12815, Pseudomonas alkanolytica IF0O 12319,

Pseudomonas putida C-83, Streptomyces phaeochromogenes 1F0 3108iIcHIPREBER

EMLSTD LN, £S5 B Acetobacter aceti IFO 3281, Bacillus aneurinoly-
ticus 1AM 1077, Micrococcus roseus SICHI L W Rt % LOHRBEENDH L TTH
B E SR SN DTEBMICE R, BEEMEEERETLAIODERLL.

2. Acetobactor aceti IF0 3281k NEBEFRONMK
2—1 hatlno¥H

B H5007 5 L% 10 oM Tris-HCI(pH7.5)-10 mM MgCle-7mM 2-mercapto-
ethanol 1.4 litericf%< 2. MBRZBEHES (Sonifier M450) T ®ERL
7%, 14,000rpm, 2059R0HHET S, LEARSEL, ERBRKEINL404-50%
BMIOTEH L DD, B E 10nM U A Y (pH7.5)-2nM 2-mercaptoethanol-
5% glycerol ¥l (MM# BICHML, FH 5 litersTHEIT 5. B LAE S
%k 20— R (¥hatman P11,11.5 cm x 19.3cm){CRF S £, 4000n] DR
GHBTES. BELLS N7 HERSIE, NaCloERBEDE EFAB — B
0.8M NaCl,4 liters¢™D2) THLT 5. 20m1gFOHML, £ND1ulZ A- DNA

2



¥ A URIGHICILITCTIHA Y aX—bLcth, THO-2BREBET

5. FhachelO-2hT LTHEBED 35-0.3MTHEELT MR T At (EH])
L, 0.52-0.56MTHIETARFE L Aatl (EHD) LRl

Tz At B E 4] (1200m1) % D9 PEGE000 T A L7:t%,10 mM Tris. HC1 (pH
7.5)-2 mM 2-mercaptoethanol-5% Glycerol BEE# COICEHT L, THOMBEALLAL

DEAE- 7 70 =24 T4 (4.5 x 13 cm)RES R, HTLEINTLNy Fik

BOMET CTHIFH, KCIOERBENE (MEH ComMEH C+1H KC1 5000l

FO)VTHER LA, Aatlid0.15 M-0.22M NaCITHHE L I E 7 -V L7z (80ml).

TN EEEECTEN Licth, SREANY Y7 70— 2% T 4 (4.5X13cn)
SRR S CRCIOERBE DR (EERC—EMILC+ 1M KCL100n19*D) THLL

7o AatIFEME T 41130.56 M KC1-0.64 M KCIDETEHH L7, % &2 PEG6000
TR, 50% glycerolZ & {s10nM Tris-HC1(pH7.5), 100 wM KCI, 10mM 2-merca-
ptoethanol THEH L. BMREMIT-20°CTRELL.

2~-2 htD oK

Aat T FEETE 4 T (1020m)) 2 77— L LPEG6000T#AE L 7o th, MEHCTEN L.

AEERTEGELLTBWRIEMEL 7 7O -2 42545 (4.5 x 13 com )ITEE
S E S S ECT RS, KIS RIE AR (EEHC—EEHC+ 0.5 W
KC1500m19*D) THH L7z, Aat T EEE 47130, 34 KC1-0.38 M KCITHE SN
(140ml). Affigel-10(CAatldifk % ¥4 L7cAatinitksy 7 4 (1.0 cm x 12 cm ) %
EEWB CHESLHABHRTEN L TBV At IBRAE Fr — Y LRMLT
W B At RSt Y 4IRS S EEBRE R EDL (FEESS) . 2 5IXTHI0 M
) v REA Y (pHT.5) — 2nM mercaptoethanol-5% glycerol GEfFHEB) THEALLTE
WEE KOXL TP 4 A TA (27X 6.5 cn)CRES LY VEBY VERE
fE DB R HB— i MmAB+H0.3 M KPO.) TH B LA, FEEEIZ0, 14-0.184 U

BN ) THEELL. -CZ"L% HHO (50m1)50% glycerol* &Lr10 mM Tris-HCl

(pH7.5)100 mM KC1,10 nM mercaptoethanol TEHT#%, -20 °CTHE L.

Aatl, At T OR BT £ Table 1,2 IFT.
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Aat], Aat T ORBDTEY %2 Table 1,2 ITRT.

Table 1. Summary of Purification of Aatl -
Step Volume Total activity Ezsens Specificity
: (ml) (units) T. A/F2se na
1.Lysate 1400 136, 780
II. Ammonium sulfate precipitation 520 62,504
0. Phosphocellulose column chromato. 1200 2400X103 487 4,928
IV. DEAE-Sephadex column chromato. 79 237x103 46 5,252
V.Heparin Sepharose column chromato. 20 40X10° 2 20, 000
Table 2. Summary of  Purification of Aatll
Step Volume Total activity Ezsenn Specificity
AE_V Ar_:wﬁmV T. >\mes:-_
I.Lysate 1, 400 136, 780
O. Ammonium sulfate precipitation 520 62, 504
II. Phospho—cellulose column chromato. 1,020 525x103 597 879
IV. DEAE-Sephadex column chromato. 140 120x10°3 44 2,727
V. Aati-Aatl Affinity column chromato. 55 110x10° 42 2,619
VI. Hydroxyapatite column chromato. 50 60x10° 8 7,500
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3. BROFRBELHEKR
3-1 AtInFR#IEL#BER

1) . A-DNAD#4E
RYUBMEBEELE 1w A- DMEPFUSGEICE R OMFER % ML 24hr, 37°CA >~

XaRX— kL2t FOREMEBTAO-AEREBETN NS —VEBE
L7e. Fig 1ITRE LIS, A~ DNA%3T °CToOmin TP L7 TREH
N= 9 =S TR RO IR ERBERES N TV, ERTITATAY
=TI ROV LA ZEE (57 -22PEEK Hind DT KL A -DNA, SH-DNA) ICAHBEF & {F )
ST LRABEEORIERIIRD Sk h - 7.

2 ) . Phage, virus, plasmid DNAIZX 3 5 35 %1%

FE ~ DPhage, virus, plasnid DNA (1 ug) ZRBBEE (4B{T) T2hr, 37°CTHME
TREB LNy — % LLRL(Fig.2 ). éx 174 RFI DNAIZIEIFR, &7

Ad2, SV 40DNALX 268 AT DAL T & 7 ( Table 3 ).

LA L pBR322, M13mpl8 RF DNA pUCI9 DNAIZTNMI S e » 7.

Table 3 Aatliz g % & EEDNAD LWL A ¥
DNA pBR322 pUC19 M13mpl8 & x174 SV40  Ad2

LI S E R 0 0 0 1 7 12

3) . Aatl DEFEEET

Aatl BB REF % 7 7 — VDNA, REEFH 1 GFIM9 % 6 xDNALT4Z W
TR L. —FGFICLRDAENITFUTTAAY 75 A7 75 —ETHEE,
T4 KU R 7L AFKEF— ¥ 5B (7 2P APTS Rt E I L LR I
L7DNAZHinf I Tl Lctk, LY T I 7A &5 KYTI7YNMTIF
YVERKHTHELL. DL 57X b5 RIGORERT] £ Maxan-
GilbertETHRELA -~ NI FF 7T L%Fig3 ZRT. R, 7 7AMD
5 RN IVLAFREZRELLA-DIFAT I L%5Fig HITRT. 22,0
BELAT7S 7 A bns kg eRELIEERTI L x174 RFI DNADERES &

(5



ada b ¢ d e

Fig.1. Effect of Aatl Concentration on A-DNA Digestions.

One microgram of A-DNA  was incubated for 16 h at 37 °C in 10 mM
Tris-HC1(pH, 7.5)-7 mM MgCl2-50 mM NaCl1-2 mM 2-mercaptoethanol in total
volume of 50 w1 with Aatl. (a) 6U;(b)12 U;(c) 18 U;(d) 24 U; (e) 30 U.

Fig.2 Cleavage Patterns of A, PBR322, ¢ X174, pUC18, M13mp18, Ad2 and SV40
DNAs after Digestions with Aatl.

4 units of Aatl was incubated with 1 mg each DNA in 50 u1 of reaction
buffer for 2 hr at 37 °C. The digests were electrophoresed on 1% agarose
gels at 150 V for 2 hr. a and b, A -DNA; ¢ and d;pBR322; e and f, $x174:g
and h, pUC18;i and j,MI3mpl18;k and 1, Ad2; m and n, SV40. b, d, f,h.j, 1 and n
are digested with Aatl. a,c,e, g, i,k and m are undigested DNAs.
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Fig.3 Fig. 4

® & 5dCMP

s dAMP
c
E 3 sdTMP
c A
8 . 5 dGMP
& A
& >
C Origin
T a b
C T
C C
C

Fig.3 Autoradiogram of 5'-%2P-labled subfragments of ¢ x174RF1 DNA
produced by double digestion with Aatl and HinfI.

The fragment was sequenced on a gel from 5'-Aatl cleavage site. When
the 5’ -end is pyrimidine(T or C), the first and second bands are revers-
ed. In ths case, the sequencing gel can be read as 5 CCTCCA...

Fig. 4 Identification of 5’ -terminal mononucleotides obtained from the
labeled smaller fragments(a) and the labeled longer fragments(b) of ¢x

174 RF1 DNA.

5’-labeled Aatl fragments of ¢ x174RF1 DNA were completely digested
with P1 nuclease and the resulting mononucleotide 5'-phosphates analyz-
ed by chromatography on a PEI-cellulose thin-layer plates with 0.5 M Li
-formate (pH3. 0), respectively. The 5 -mononucleotide was detected by
autoradiography and deduced from mobility relative to authentic markers.
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DA% Fig.5 IIRT.

4471 4481 4486 4491 4501
¢ x17T4RFI DNA | l i !

")-GTTCA AGATT GCTGG [AGGCC TCCAC TATGA AATCG-(5')
') -CAAGT TCTAA CGACC [TCCGG_AGGTG ATACT TTAGC-(3')

5

3

Aatl fragment §5 ; pCC TCCAC TATGA AATCG- éS;
~ (3") CAAGT TCTAA CGACC TCCp -5’

Fig.5 Alignment of 5 '-terminal sequences generated by Aatl on the
¢ x174RF] DNA sequence®'’. The number above the sequences indicate the
nucleotide position from the Pstl site of ¢ x174RF] DNA.- The possible
site was boxed.
Fig. 4 (ZRT LI, W77 X0 bDwE/INE — 2 IZCCTCCAGCAAT B XU
CCTCCACTATGZ R L 7. 1§ & NICIRER S| % $x174 RF-1& 8 L7C (Fig.5 ). L
2 D32P-F N)bAat1-43#% #xDNA 174 RF1 DNA ODSREIEIENHT 24TV, K€ /
XOVAFRIBpACTH D Z DG/, DMEADEEEIEMEITLCRERE
pBR322, SV40 5 NE 2 DN ADYIEINSG — > L DA BEEF L Streptomyces  tuber-
cidicusk D BES L7-Stu 132 DisoschizomerTH H & HHIL /2. AatlITEIC
RTEERMNZENLRBOBLU T TS LRELL.

l
(5')-A-G-G~-C-C-T-(3")
(3") —T—C—C—TG-G—A— (5")
4). BREBICEREITEEL: p HOBE
15-60 °C DWET1IhrfEBS Y EEELEE L 6 XL RIGES501(10 oM

Tris-HCI, pH7.5/7 uM MgCl2/7 mM 2-mercaptoethanol){Z A-DNA lug% fuz,. 4
YFXaX—bLAKk ERFRBLA-DNDGTHOBEEZ AL, TOER FHR
335-40°CHORET LK ERLBRBE E37. 0°CL RE LA (Fig. 6). HUBREHE
2z DpH(6.5-9. 0) DRIGHIZT A -DNA 1ug® N2 37°C, lhrd ¥ 2 X — b LTk,
TEXRRELA-DNDBREOBEL A7, ZOBRIIPHT.-.0T LI LE, &
HpHiZ 7.5THB T &V ->7(Fig. 7).
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Fig. 6. Fig. 7.

15 30 37 50 60°C

4

KPO,(pH)  Tris HGI(pH)
: 75 75 80 8 g

Fig. 8. Fig.9.

o,
15 30 37 50 60 °C NaCl (mM)

0_20 40 60 80 100 120 140 160
Ty S e me G SR G g

Fig.6 and Fig.7. Effect of pH and Temperature on Enzyme Activity of
Aatl

The activity of purified Aatl was measured at different pH levels rang-
ing pH 6.5 to 9.0 (Fig. 6)and measured at different temperatures from
15 to 60 °C.

Fig. 8. Thermal Stability of Aatl

The thermal stability of the purified enzyme was examined by heating
15 to 60 °C for 30 min at pH 7.5. After incubation, the residual
activity was measured by adding 1 xg of A-DNA to the reaction mixture

Fig.9. Effect of NaCl Concentration on Enzyme Activity of Aatl.

The effect of NaCl concentration on enzyme activity was examined in the
presence of 10 mM Tris-HC1, pH 7.5-7 nM MgClz-2 mM mercaptoethanol.

Aatl activity was measured at various concentrations of NaCl ranging

0 to 160 mM for 1 h at 50 °C.
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5). BMEOEREEHR

W RUBETE 2 pHT. 5T15°C-60°CT, 30min7 L A X aX - b L2k, BEEHEH
Kz, ZOREERIE 40°CETREFLTWAY, 50 CLLENMAETIE, &I
R bLhleh -7 (Fig. 8).

6). MEREHCBIITHBEOKE

NaClB L UF KCIHEEEASEEICBRIT TR L P/, 10mM Tris-HC1 (pH7.5)-7 mM-
MgCleDIFETET TO-160nMDE TEWE X > 2 A -DNAD At X 5 Rt % L 6 X7
( Fig. 9 ). Z DR ENaCL KCIVTR L 0-60mMDMT L <EHL, BEBE % 40nM
ERELC. 100nMBELLE TIIFENE LW (HX@ERE LT%LT) e
HERL .

7) BBEEHCRIT2EAFACOBER

10nM Tris-KCI (7. 5) DFFET T, WA D 2MBHFA4> (RIET nH) OFETT
BRERCRTTHEE LoNr. B MCLAFET 5L - L LR < FR
L, MoCla T3 2 L THEWRBE AL, oy F A 2 CaCle, CoCle, CuCle,
InClTHi4 < EHIZE & R h - 72 (F = 5 08).

8) AtIDEBEHDXAFNALD At BRI RIZTRE
COBEFIZL) ICREBLA LS, 6x174 DNA RFI 1 EHOAYN TS, 3
YA CDORXFNALOFEEICRITHEEZ ALY, x174 DNAD  Hae MOHIRRK
HUDONENCE Haell X F 5 —ETAFMALLA. InLSlXFMLR
¢ X174 DNAR AatITHE L ZOSBEE R LA, TOBRINL I FAL
ENDNARARITYI S L WS Lo e, (T = 5 H)

3~2 AatI DFRIELEE

1). A-DNADOArEtE

BELLBEEROB 4D % 10nM Tris-HC1 (pH7.5)~-7 oM MgCl. 85 FI#E ¥k
(21 wg?D A-DNAZ N Z 72 RIS (50 w1Z37°CT 1 6hrd ¥ o X — L7t

X7 o —- A BKREKE LA (Fig. 10). TORBERRE /NS — LD A-DNARTE

20



Fig.10. Effect of AatIl Concentration on A-DNA Digestions.

One microgram of A-DNA was incubated for 16 h at 37 °C in 10 mM
Tris-HC1(pH, 7.5)-7 mM MgCl2-50 mM NaCl-2 mM 2-mercaptoethanol in total
volume of 50 w1 with Aatll. (a)6 U;(b)12 U;(c)18 U;(d)24 U; (e)30 U.

Fig.11. Cleavage Patterns of A, PBR322, ¢ X174, pUC18, M13mp18, Ad2 and SV40
DNAs after Digestions with Aatll.

4 units of Aatll were incubated with 1 &g each DNA in 50 m1 of the re-
action buffer for 2 hr at 37 °C. The digests were electrophoresed on 1%
agarose gels at 150 V for 2 hr. a and b, A-DNA; ¢ and d;pBR322; e and
f, $x174; g and h, pUC18; i and j,M13mpl18; k and I, SV40; m and n, Ad2.
b,d, f,h,j,1 and n are digested with AatIl. a,c,e, g i,k and m are undi-
gested DNAs.
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FLLSBT LN, N BRROMFALILPHLLFT—EDERAE /N
P —VERLAMUBIVEREED I 7L T —EVFREINTVWE I LHH-

2 ). Phage, virus,plasnid DNAIZx 5 FF54%
& % Dphage, virus, plasmids DNA(lug) Z HNBER (2 BLGL) T2hr, 37°CTHBE
LESKRBILNS -2 LONXA(Fig. 10 ). Ad2 DNAIX2BEARLIETYI S 1L
7> (Table 5 ). pBR322 DNA, pUCI9 DNA, ¢ x174 RFI. DNAIZIEFR O AT & L7
LA LMI3mpl18, SV40 DNAIZYIRT S e 72,
Table 4 Aatll(Z X & & FDNADYIWIHG A&
DNA pBR322 pUC19 M13mpl8 ¢ x 174 SV40 Ad2
1) 17 11 I #% 1 1 0 1 0 3

3). BEBRORRELERT

AatTid pBR322% 1 PFHIMIS 5. AatD DRBEFI%E B 5 7o Aat T THEEH
i L7 pBR322D GINT M DSR2 F 2 4047 L 7e. SIS L72DNAZ Aat 1 D354 & [
BIN2FUTTIAAYV I A7 78 —ETHDAK, T4 KYX2LvFFKRx+
—EF AN (7 -22P)ATPTS ki % SN L. SAULL7DNAR  Haell Til4L
Ltk ALY T I57 A58 RKUTIZ7IATIRIVEREKSTHEEL
P BELATIIALMOS —RKEDEERF] % % Maxan-Gilber tEETHRE L
72, Fig. 12 (ZoR$ L5, 7S 77X b 6iGACvGTCTAAGAA. , GACGTCAGGTGGCA. .
DEBEERIIEH>TVDE L HEP L T o7, SRS -EEESHEEHD 6
EEN L BITAMBELRETLLE, TORINT 2HEBERS L L T6-A-C-G-T-CH
HESETE 2. ZAKBRIL2) ISR LARICCACGTCOEERS % 1 BFFATE b
2 ¢x174 RF-1 DNARZ 2 REZ L OEHINMIHBET LI L -, TBOEE
F & Ddouble digestionDDINADYIWTINY — > H> & Aat T IZGACGTCO LI E T & x174
RF-1 DNAZ I 9 5 & L AR S N/, BEFISSEICHERE L2P-5" — ki
G NRIVINADKIEE / X 2 L AF K248 Lok BFig 13ICRT L S ICpCTH B S
EH 7.
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'. 5 dCMP

sdAMP

sdTMP

Origin

Fig.12. Autoradiogram of 5’-%2P-labled subfragments of pBR322 DNA
produced by double digestion with AatIl and Haelll.

The fragment was sequenced on a gel from 5’ -Aatll cleavage site. When
the 5’-end is pyrimidine (T or C), the first and second bands are revers-
ed. In this case, the sequencing gel can be read as 5 CAGGTGGCAT.. (left
side) and CTAAGAAACCA.... (right side).

Fig.13. Identification of 5'-terminal mononucleotides obtained from the
labeled smaller fragments(a) and the labeled longer fragments(b) of pla-
smid pBR322 DNA. The method was described 1in Fig. 4.
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4l280 4300

l
(5" Y TCCCCGAAAAGTGC CACCTGACGT(TAAGAAACC ATTATTATCA(3')
(37) AGGGGCTTTTCACG GTGGALTGCAGATTCTTTGG TAATAATAGT (5')

Aatll fragment pCTAAGAAACC ATTATTATCA(3)
(3" ) AGGGGCTTTTCACG GTGGACp

pBR322

Fig. 13 Alignment of the 5 -terminal sequence generated by AatIl on the
pBR322 sequence. The number above the sequence indicates the nucleotide
position from the EcoRI site of pBR322%3%-%4Y, The possible recognition

sequence was boxed.

Aat I3 K 0> 6 AT % Bk LREICHR LA (B % QIS 2 91 L RIS 50
BRTH SRR LI,

T X< 7\3—:‘/7".T N7 % - LTHHS R 5pBR322UE, ABEFEIC X 5 U1
WAL % bIBIEZF D LG (pBR322DEcoRIZ X & VIR & 1 4, 285-4, 29035 ZE 5t R
NALE SV L EFRFE>TWS. > T, FEERIIpBR322L 70—
HERTHS. Lhb G7)-N-A-C-G-T-N-(3") % B3 5 NI HHIRERIID 2 <H
1, Mae I (ACGT), Pmac I (CACGTG), SnaB I (TACGTA), Ecol05 1 (TACGTA) {23 & 7¢ W
DTEETHLLEbh 5.

4). BMEERCBIZIpHERENZE

HWMEL ®aOpH(6.5-9.0)DRIGHIZA-DNA 1ug ZMMZ37°C, lhrf %

2R = bhLARERRIZITVA-DNDRHEDORER AL, ZOERIIPHT. 5-

9. 0C XI5 &, BlipHiIpH7.5TH B Z & Wy p -7 (Fig. 15).  F7:30-50

°C DBET LhrfBHSEBERERZ L 57 T DORER, ABEFRIZ35-40°CH
BTk <EHLBEEREZ37°CLRE Lz (Fig. 16).
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5). MBEopHEEHL: BEXREHR ,
MRS S B 2 OpH (6. 5-9. 0) TIhr B LR EE L BALKER, BEERidH
T.5CAH LR, FRIZ15-60°CTpHT. 5,30 min7' L4 ¥ 2 X~ Ltk B
HAEME RS, TOBEBEHID 40°CE TREL TN, 50°CLLEDLET
12, ERIRED LN (F - S B).

6). BEERCBIZTHREORE

NaClH X UF KCIBEAEMICRITTHEE FAIC. 10aM Tris-HC1 (pH7.5) -7 mM-
MgClo DFETE T TO-100uMD TR E % 5 2 A -DNADAat I & B 3 MtEE L 5N
Z OREENCL, KCIWFR L 40-60mM BT & <HER T 5 A KCIHNaCLE D, AatT D
RSB LTE D, BBKCIREIZ60nMTH D L I kL R, F72100mMRELL
FTdENSE LW (ANEEE LT%LT) Z e HBLA. Fig 17idNaCl
BECRITHEOTREH /NG - 2R

7). MEERCRIT2MELFAVORE

pat T DEEFERICRITT 2184 F4 > OB % 1004 Tris-HC1 (pHT. S) DFET T,
BADUEHF4 > (BELM) 2RIGTICMITL LN (Fig. 18). @il
MeCle A ETET B L B L RTY, FRBEIIMCLPHFET 555, EhOTHRWE
# (MgClak DH10fE) HFALRNS < OBRERLIMHEF > TWVHILY
MbERTWA., %7, {bosF 5 CaCle, CoCle, CuCle, ZnCle TIZ & < EHEIIR
Lo,
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3037 40 50°%

R

KPO4(»H)  tris Hcl (pH)
6.5 70 7.5 7.5 8.0 8.5 9.0

Fig.15 and Fig.16. Effect of pH and temperature on Aatll Activity.

The enzyme activity of AatIl was measured at different pH levels ranging
pH 6.5 to 9.0 and at different temperatures from 30 to 50 °C

Fig. 17 Fig. 18

NaCl (mm)
0 20 40 60 80 100 Cu Co Ca Zn Mn Mg

Sy =

At

.
S

Fig.17. Effect of NaCl Concentration on AatIl Activity.

The effect of NaCl concentration on enzyme_activity was examined in the
presence of 10 mM Tris-HC1(pH 7.5),7 mM MgClz, 2 mM mercaptoethanol.

Fig.18. Effect of Divalent Cations on AatIl Activity

The effect of divalent cations on AatIl activity was examined in the pr

esence of 10 mM Tris-HC1(pH 7.5),2 mM 2-mercaptoethanol, 10 mM divalent
cations as indicated.
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4. Bacillus aneurinolyticus 1AM 1077X% D D RIFIMRBENOHEN

4~1 BanlOWHE |

B. aneurinolyticus 1AM 1077 Bif&1007 5 L % #EH ( 20 M Tris-HCl1, pH7.5,
10 wM MgClz, 7 mM 2-mercaptoethanol)300nl{ZfR{& L Sonifier M4507T3WT 10min
MBS L., BWHEE10,000rpn, 20minBO0K L ERAZHRELL. B
LALEACEBEELRE UL SRMIBE0 ISMCZ d Lo 2mit, $F
L7210 (W/V)RY L o4 3R BB 2027 5 X D IZHm L 30ninkd
LMITRELL. DS, 000rpnT20 mini® O LAk, WHRE /T LIEAICEBH
e BB LA 0. TRANC Y 3 2 THI LA, T OREMIEE 20538, 000rpu T3>
DELACtEBREAE T, WHREZEHEHC( 10 oM Tris-HCI, pH7.5-2 mM merca-
ptoethanol-5% glycerol)30mlT WML, BUREBRT—EBENLL. BENL
ZeEA % TOMERB (10 oM K-phosphate buffer, pH7.5-2 nM 2-mercaptoetha-
nol-5% glycerol) THEFHIL Lok AR /0 — 2 (Whatman p-11) A2 T L (4 cm x
40 co) (SRS Z Y, WEEEED 1 literTHW LA, BELLCEDZKCIDERBEK
BB (BEHWEB— KEEMB+IM KC1, 1 literd D) THH L 20 nlF' D&, 2u 1% k
hEHZRELL. A-DMEZESONERRIGEICIZ, 37°C, 15nin £ V¥ 2 X~
MLtk LELVERERBZT->%. ThERREZ - DEGBIREFZEDY 0,05
0.15M KCl® % (HE41),0.42-0.46M KCl, (®4r2), B XTF0.53M-0.57M KC1 (E
53) cHEEINnL. BHEEINIEE»S ES 1 OFRESEZBanl, B 206
FREEZEZ Ban I, @43 HIREEF 2 Banll & & 3T/, X E41(800ml) 23R A
B 10 litersTIBWEN L/HIEAE-+ 7 70— A4 F 4 (3.6 cn x 55 cm )T
FEEL. ASLERILTLNRy KEROBEBEHEBTHS Lok ERRENE (H
W HEC— EHHC0.5 W KCI, 1 1iter§™D) TWHT 5.  BanliEHEIZ0-0.05 M KCl
THH SN (B4,

KICEBHHBTERHL LA L FOX S TNSA b A T4 (ELFETER, 8 cmx
22 e MICEA4GOn) FREF S, 17 TLNy REROBEHHTHESHE VU VK
AVERRERDE (BHEBEHEB + 0.25M) YEAL Y 200 nlgD) ) TEHH
L7, BanliEfEi2 0.15 M- 0.2 MTHHE LA (EH5) .
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KICES5(10001) %2 BEWB | literlC—BEEN LA, AN VLT 7r-n
~ 2455 (1.2 cn x 18 em)iCBBF I, EHERDAO0 oM U U EEAH Y, pHT. 5,

2 mM mercaptoethanol-5% glycerol-100 mM KCI) T 1 X K2 T LB THIP 14,
KCIHBREEDE T (MEWD—~ MHEHD+0.54 KC1 40ml1g*D) THH L.
BanliE4£120.2-0. 3 KClof@TH L 7%, EEETZ 7 =)L 50% glycerol
-10 oM Tris-HCl~pH7.5-10 mM 2-mercaptoethanol-100 mM KCHIZEHT L TWML,

—20°CTHRIEL .

4 -2 Banll DHY

BanIH|MREEFENDWKBETHLES 2L EEHBA0 oM VY EEAH Y, 2 nM 2-mer-
captoethanol, 5% glycerol) T—EHEN L TOREHBTFH L L/DEAE-L 7 7
Q=24 FA5 (4.5 cmx 16 cm)IZRIFS LA, REHBEFEEB 1 liter THH L,
A% B /0 B RO WEB— KRB HEB+0. 5 M KC1,500 nl9*0) THEM LA, Banlid
0.20-0.25 M KCIBETHLH L., ThEz7r—- L L7tH%k MEEBTEHRLEER
AHE O —AA T 5 @5 cn x 13 cn) iZRF S L. EEHRCS0WITAHAIT LS
Titgth, KCIERBEDE REHFEB+0. 20 M KCI—#EHALB+0.8 M XC1,500 m1g*D
YTHH L7, Ban 0 $IPREETRIZ0. AM-0.5M KCIDEITHH ENADT I N ED .
FKICHEBEHEDTFHALLAE FaxTINEA MATL (2.7 ecn X 9 cn)iCRF S
Y RREED 200 nlTHSH, ERBEDER GEEEDRETED0.3 M U B
U,200 lgD)THH L7z, Ban D HIPRBEFIE 0.16 -0.22 M VU UEAHY TH®
SN7DT, ZOESE T~ L10 oM Tris-HCL, pH7.5/10 oM 2-mercaptoetha-
nolZ&¢ 50% glycerol THEM LA, BHEZ-200CTHREFEL L.

4 —3 BanIOHHR

BanlfRBEFE OREBABRTHELEMPE RO TN A b A TL (2.7 cn

X 9 em)iCRF I LHEFHE, KCIEGBREDE ( ETHBEBMFHB+0.3M Y VB

AV, 1250190) OBRERAETHEL L. Ban I HBEEREEIL 01250, 15M (
EAODETHEL LA, S5ICHES(6)E BEHEB 5001T 1BEEN LK

B ESZDEAE-L 7 7 —0—-Z (2.2 cn x 13 cm)ICRESEL. HTL% EE



BT 2 <y KA 5 b EROBE T LKCIE SR (M B3 FB+
0.4 M KC1A250m1'¢")) THY L7, BanMiEtkid0.1-0. 134 KCITA 1% (WAR(:TE )
7). Wi OB LRERRICERL ANYYEYr-0-Z (L1 cmx

10 cm) (o R X7 Sib e, KCIEMIBIE DT (FEHHB— M HWB+1M KC1, 25 n]
FO)THEH L. 0.7-0. TSHORNCIER A A LR LTS £ HOH50%7 Y o —)b
CEB L-20°CTRIELL. BEOBEHEXNTable 5,67 7T

T LTHN SR BRERREET S L5 CEERENR 7 LT — i3
BRI, E T 5 I A bR VWRIIEES CRES ATV,

3 7 S b ORRD bbb & (IR BanIl AR b A% BB L <2V
L2 E R AR
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5. B.aneurinolyticus IAM 4077TL DML CHBEOFRELLEER

5—1. BanlDHBEM L HHE

1).A- DNA D%

HNERELE L A -DNAE RURIGHIC, MEEEZL2UN3TCTS VX 2
K= b LIcth, HBRMETHO - ATRERBESI LW, 85—V EBELL.
Fig. 19 (R d & 5 IOBMBRB A2 VEHIIIINAN S — V (CEALE R E 2V
FEERAFE< %S (2.5 BEx16 hr) £ N5 — V(2 BLA R b7 ( Fig. 20 ).
pBR322%E HEIC L72BE L A-DNADB AN L 3 (CHB TR WHBERSEIIC L B
(3.8 HAT x 16hr) & DNAMT A AS0RA0S 2 & & MR & e (Fig. 20). Ll
A BE R & Uind 1 TIAL L 7o 49 OB LA A ~DNAB R P H-DNA(E. coli) & RJG
N DL RS RBETHE ORI 2 ALEN0. 05%con/B AL hr, 0. 01%cpn
JEE b T TH DERREEX 7L T - CIRBREINT WA, ABRIIHRES
U5y 2 ALRT VR ER - TWA I EATFRIAL. TOBRBEIOVWTIES)
THRETD. |

2 ) . Phage, virus, plasmid DNA {ZX 9 545 R1%E
THDEIZFTE < Dphage, virus, plasmid DNA (1 ug) Z2REBER (284) T
379C, 2hrd V¥ 2 X— b, TRHEG LN -2 HFHNXA. A2, X174 RF]
DNA, pBR322, M13mpl8, Ad2 DNAIZ 2 EIFFLLEUIMI &S, - SVAO DNALX 1 fEPF DMG
&z Fig.21). |
Table 8 BanliC X % & FEDNAO I v &L

DNA pBR322  pUCI9 MI3mpl8  o&x 174 SV40  Ad2
477 B (2T P B 9 4 7 3 1 >10

3). BalDBBREERF |

R R BanlDEFI T 215 LB T DREHTIZ, T4 dC DNA BLU A-DNADEEFIZL B
BEHOS KEERVXIILAFEX T - ERIETERL, EXnH-FE7 0
ThRITT 4D IRTESEICE DT>, T4 dC DNA BL U A -DRAD
BERSBMENITITTNAY 72 A7 78 —XTHRY YL, T4 KX 7L A
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Fig. 19 Fig. 20

Fig.19. Effect of Banl Concentration on A-DNA Digestion.

One microgram of A-DNA was incubated for 16 h at 50 °C in 10 mM
Tris-HC1(pH, 8.0),7 mM MgClz, 2 mM 2-mercaptoethanol in total volume of 50
sl with Banl. (a) 1 U;(b) 2.5 U;(c) 3.1 U;(d) 3.8 U;(e) 4.4 U.

Fig.20. Effect of Banl Concentration on pBR322 DNA Digestion.

One microgram of pBR322 DNA was incubated for 16 h at 50 °C in 10 mM
Tris-HCI (pll, 8.0),7 mM MgCl2, 2 mM 2-mercaptoethanol in total volume of 50
a1 with Banl. (a) 1 U;(b)2.5 U;(c) 3.1 U;(d) 3.8 U;(e) 4.4 U.

Fig.21. Cleavage Patterns of A, PBR322, ¢ X174, pUC18, M13mp18, Ad2, and SV40
DNAs after Digestions with Banl.

2 units of Banl was incubated with 1 g each DNA in 50 m1 of the re-
action buffer for 2 hr at 37 °C. The digests were electrophoresed on 1 %
agarose gels at 150 V for 2 hr. a and b, A-DNA; ¢ and d;pBR322; e and f,
¢ x174;g and h, pUC18;1 and j, MI3mp18;k and 1, Ad2; m and n, SV40. b, d, f, h,
J, 1 and n were digested with Banl. a,c,e, g i,k and m are undigested DNAs
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FRE¥F—LItL2XF—ERIBTS KEgICPEEELL. INh ¥ pancreas
DNase ICiB{Ld 2. &KIC7T M REFEET, ph 3.5TENR-AT LT~ hSHEE
SOkE) (1007T) 247570, KEIwZR VIEHED wEZ2ORNIT T4
(QRTT) 2475, BOhR T4V H =TV DA - TV 7T L%EFig 22
R, ThEDBaloRHT AEEREUTORICRELR. 272, Y7 T
S A FINADKEEE / X 7 LA F K40 (Fig. 23) & D | (IO TAHBFRIZ T
TaIrrgELA. (LENE WS, PuTUYIXZLAFE, Py BY S
VYRILAFK).

A B3, Herpetosiphon giganteus Hpgd X D 48 & 7-HgiCl*® 44" Diso-
schizomerTH 2 Z L B » 7.

4). BanlBREDIE

I REIREER O 2 B FSRET TR T OHRBROAROBRIEERT
BEELEGETRRIGEY S v 2 ATORENRELNE. JOLIUBELLT
EcoR14S’, BamH147 48 Bsul*®’,Bst1® , Pvull S FHE A SN T WS, BanliTD
W bFig 24 IR T &S ICBF B OB E THER S L HARDINAG NS —
FRSFHONAT I 7/ AL FHIBREORMME £ICHM L 2 EESA LR, Ih
PEICRE DL, KREESERETA-DN, H5WIpBR322E ST HE, T
L kS BB HH/NS - LB L BN EDET I LHNBREHTAL
Nz, SOBSITEIC A -DNATESE A 50, pBRI2ZTIE £ U X< VARG
TR ) O — b 5 WL, 108 XF AL T7 + X4 F (DMS0) 2 N
ABECOBESIIMALL (Fig 24). TO2RMPHBEMITZ SHRETHICE
STWhEWY, THIIBRELSRETTRLNAHEREDOME ( relaxation of
specificity) r ¥ 2 &5 5. Bacillus BT 5 Banli47 48’ Bsul*s’, Bstl
O PERMEY Sy 72 TEIEBLLATWANTERENEETARREIID
EOUBEEEL->TWARENZVOLPL LTV
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Fig. 22. Analysis of the 5’-ends sequenced generated at the A -DNA.

5'-32p-labeled Banl fragments of A-DNA were partially digested by
DNasel and venom phosphodiesterases, and fractionated by electrophoresis
on cellulose-acetate film ( first dimension ), followed by homochoromato-
graphy on a DEAE-cellulose thin-layer plate with homomix VI( second di-
mension). The 5’-oligonucleotides were detected by autoradiography and
the sequences deduced from map position relative to authentic markers
indicated in the fingerprint.

Fig. 23. Identification of the 5 -mononucleotide present after cleavage
with Banl.

5'-labeled Banl fragments of A -DNA were completely digested with P1 nu-
clease, and the resulting mononucleotide 5 '-phosphates analyzed by chro-
matography on a PElI-cellulose thin-layer plates with 0.5 M Li-formate (pH
3.0), respectively. The 5 -mononucleotide was detected by autoradiography
and deduced from mobility relative to authentic markers

A;5 ' -Terminal monoucleotide of Banl fragments.
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Fig. 24. Effect of Glycerol and DMSO on pBR322 Digestion with Banl.

One microgram of pBR322 DNA was incubated for 16 h at 50 °C in 10 mM
Tris-HC1, pH 8.0, 7 mM MgCl2,2 mM 2-mercaptoethanol in total volume of 50
a1 with Banl. (a) 14 U;(b) 28 U; (c) 42 U; (d) 14 U plus 25 % glycerol;
(e) 28 U plus 25 % glycerol; (f) 42 U plus 25 % glycerol; (g) 14 U plus
10 % DMSO; (h) 28 U plus 10 % DMSO; (i) 42 U plus 10 % DMSO; (s) Standard
pattern of Banl-digested pBR322 DNA

Fig D prisHel IPH] Fig. 0 [°c]
758 85 90 20 30 37 50 60

IR R i
m g
gt
g g

Fig. 25,, Fig.26. Effect of pH and Temperature on Enzyme Activity of
Ban I

The activity of purified Banl was measured at different pH levels rang-
ing pH 7.0 to 9.0 ( Fig. 24 )and measured at different temperatures from
15 to 60 °C( Fig.26 ), pH:10 mM Tris-HCl; (1)pH 7.5; (b) pH8.0; (3) pll
9.0. Temperature; (1)20 °C;(2)30 °C; (3)37 °C; (4)50 °C; (5)60 °C.



5). BEEMHCBIITPHIBEOBELIUREE

WIRBEEDan] %, B2 Dpll (6.5-9. 0) DT RIGHIC A -DNA 1 gk 02 500C, 1
hrd v% 2 — kL7t RIEME 1 %7 A0 - 2BEEBE B2V A-DND
SROBEL DHMERE L6XA.  ZOME S 0TRLEVWERERLA
(Fig. 26). BanlBIMBEOHEMEIES LSRS08, A-DNA 1 ugk M2 LRIG
T (plH7.5)T20 °CH* 460 °CL TOMT 1 hriIGE €, A-DNAD HBIEE L &KX 1
i, 50 °CTRAMMMEZR LI ( Fig.25 ), ( Fig. 26 ).

HFREOMREREE LS . RUGHpHE pls. 0I2EZ L, 20 °C-70 °C1 hrE#RIC
FUA vk ank— b LETFRRBEELRE LR, 50 CLLEOEERE TILE
IIELICKE LT W ( Fig.27 ). TNHDERD 6B REEFEBanl D ZE#pHE
EHEEIE Z N ENHS. 0L 50 °CTH B I D -7, | |

6). BEEERCBIITEREORE

NaCl& e 25 Ban I RBESVE IS T T RB T WXz, 10nM Tris-HCI (pHS. 0)-7

oM MgCleDIFELET T, 0-160 mMOOFE TNaClIE B 2 22 2 T A -DNAIC 39" % Banl D #f
MIEEEFTNRL. FORERAGEHEIR, 0-30 sMORETRLU120 sMEL L DB RE T
BWIFNoELESICEVWEEZRT I L A -7 (Fig. 28). KOLERLERZ

RLRELD-T.

7). BEEHCBLIITMHELFF L ORE

10mM Tris-HCL (pH8. O)FEHET T, B D 2EN T4 (BET o) TERBERIZE
FEFTHES L LA, BanlHIREEFIL, RICTICHgCl A HFEET 2 BRLEWE
BERUMCLTRES DTrOEETFRTICTEL 2. DA FF Calle,
CoClz, CuClz, ZnClald £ < EMIZ R 6 R % - 72 (Fig. 29). RIGHED 1 B D
MeCleBEF 2 2 ERICRITTHEL AN E T A4-10 oM MeCleDEHT L <{E
B35 L7 (Fig 30).
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Fig. 27 [(~c] Fig. 28
20 30 37 50 60 70

NaCl (mM)
0 20 40 60 80 100 120 140 160

Fig. 27. Thermal Stability of Banl

The thermal stability of the purified enzyme was examined by heating

15 to 60 °C for 30 min at pH 7.5. After incubation, the residual
activity was measured by adding 1 mg of A-DNA to the reaction mixture
Temperature: (1)20 °C; (2)30 °C; (3)37 °C; (4) 50 °C; (5)60 °C; (6)70 °C.

Fig.28. Effect of NaCl Concentration on Enzyme Activity of Banl.

The effect of NaCl concentration on enzyme activity was examined in the
presence of 10 mM Tris-HCI, pH 7.5-7 mM MgCl2-2 mM mercaptoethanol.

Banl activity was measured at various concentrations of NaCl, ranging 0
to 160 mM for 1 h at 50 °C.

Fig. 29 Fig.30

Fig. 29., Fig. 30. Effect of Divalent Cations and Mg®*ion Concentration
on Enzyme Activity of Banl.

The effect of divalent cations on enzyme activity was examined in the
presence of 10 mM Tris-HCI,pH 7.5, 2 mM 2-mercaptoethanol,7 mM divalent
cations as indicated(Fig. 29). The enzyme activity was measured with
different concentration of MgClz. (1)2 mM ;(2)4 mM; (3)6 mM ; (4)7 mM; (5)8
mM; (6)10 mM; (7)12 mM; (8)14 mM; (9)16 mM . (Fig. 30)
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5—-2. BanIDORRABLHUE

1). A-DNADSTREHE

REMAERLZ L ugD A-DNAZ A URIGHICE A DBMFEZ ML 37 °CT 1hrA
YE¥aNX-bL7H SEBMELTAO-AERRBETITWNY - E2HELL.
Fig. 3UTRT L DICA-DNAZ TR LC. ZAMERZEAXKITAFET
24hr, 37 °CTA ¥ 2 X~ b LSRR, 4804%:8% (30 BAL x 16 hr) THLNY —
TR ARIFERRIENR 7L T — KR ESRTWe (Fig.32). 24
Hind I T4t L 7o #32PT I RV L7z A ~DNAR UF*H-DNA(E. coli) E RIS &4 5 & it
BMENIEBTHEADHEMEEIZ TN R0, 03%con/BAL i DITTH D LEEDIELS
REDIIVT —CORMHFENT L ERWELL, .

2 ). Phage,virus,plasmid DNA{ZH ¢ B 4552 1%

TEENFRITR T % Dphage, virus, plasmid DNA(lug) & RPN EER QB GL) T3T7
oCT2hrd ¥ aNX— M BREBHLINS — T4 (Fig. 31).  Ad2 DNALZ
106877 L)k, pBR322, SV40 DNA, MI3mpl8I3 2877, pUCIOZ 1 EIFFYIET S R, &x174
RFIDNALZEIM S e o 72,

Table 9  Banl (T X % & FEDNAD LTI A &
DNA pBR322 pUC19  M13mp18 ¢ x174RF1 SV40  Ad2
mErK 2 1 7 0 2 > 10

3). BanIDBHEEERF

$39Ban I 13 pBR322% 3R (0 YE WV LB T 20 AT, pAOA3 % 1 IFTTLINIT 5. L7
YRGS T 05 ~HKWEEEF] & 5357 L, pBR32272-34) pAO43S! -2 IR
FlEBRE L. pBR322, BLU pAM3IZHERBan I TYIML/SZ2FVUT7IAY
T7HAT7 78 —XTRY U (r-2PATPE T4 RKUXZ7LAFREXF -
LBXT—EYRIOTHNS ' KREL2PTEELA.  Banll THMHE L pBR322OD
SEPEEDNAY 5/ XV MTiZAvall T, BT Ban I THLH L 72 pA0430) 2 PER R DNA
757 A MIPwWI THBBHERKB LT TAIEICID YT IS5 77X
MELZ:. & D4EDNAT 5 7 X > b % Maxan-Gi lber tiT5 -k B DS HEF %
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Fig.31. Analysis of Cleavage Products of A -DNA Incubated with Increas-—
ing Amounts of Banll.

Different amounts of BanIl was incubated for 1 h at 37 °C in 5H50ul re-
action mixtures containing 1 wmg A-DNA, 7 mM 2-mercaptoethanol, 7 mM
MgClo %ngi 10 mM Tris-HC1 (pH7.5). (1)0.5 U;(2)0.6 U;(3)0.6 U;(3)0.8 U; (4)
0.9 U;(5)1.0 U.

Fig.32. Effect of Banll Concentration on A-DNA Digestions.

One microgram of A-DNA was incubated for 16 h at 37 °C in 10 mM
Tris—-HC1(pH, 7.5),7 mM MgCl2,50 mM NaCl, 2 mM 2-mercaptoethanol in total
volume of 50 1 with BanIl. (a) 6 U;(b)12 U;(c) 18 U;(d) 24 U;(e) 30 U.

abcde f9hil k |Imn

Fig.33. Cleavage Patterns of A, PBR322, ¢ X174, pUC18, M13mp18, Ad2 and SV40
DNAs after Digestions with Banll.

2 units of BanIl was incubated with 1 mg each DNA in 50 mx1 of reaction
buffer for 2 hr at 37 °C. The digests were electrophoresed on !% agarose
gels at 150 V for 2 hr. a and b, A-DNA; ¢ and d;pBR322; e and f, ¢ x174;g
and h, pUC18;1 and j, M13mp18:k and 1, Ad2; m and n, SV40. b, d, f,h, j,1 and n
are digested with BanIl. a,c,e,g. 1,k and m are undigested DNAs.

,_3()..,



SEL7 (Fig.34) (Fig.35). LECsSZEBIFNICMHER L 725 -KE 7 X/ADNAM A D& ¥
T /372LAFKERE LA (Fig. 36).

460 480 300
! i

!
(5')ATCACCGAT GGGGAAGATOGGGCTQGCC ACTTCGGGCTCATGAGCGCT TGTTTCGGC
(3') TAGTGGCTA CCCCTTCTAQCCCGAQCGG TGAAGICCCGAGTACTGTCGA ACAAAGCCG

Ban Il pCATGAGCGCT TGTTTCGGC
{fragment (3 ) TAGTGGCTA CCCCTTCTAGCp

1241 11261

l
(5") GATTTATATGGGTATA AAﬂGGGCT CGATAATGTC GGGCAATC
(3") CTAAATATACCCATAT TTACCCCAGLGCTATTACAG CCCGTTAG

pBR322

T%gg]me nt (3" CTAAATATACCCATATTTAC PCGCGATAATGTC GGGCAATC

Fig.37.. Alignment of the 5 -terminal sequences generated by BanIl on the
sequences of pBR32233%-34) and pA043%':52) DNAs. The number above the
pBR322 sequence indicates the positions from the EcoRl site3?-34' and
those above the pA043 sequence indicates the positions from the left end
of Tn 903 on pA043 3'-52’ respectively. The possible recognition
sequence was boxed.

Fig.37 (ZR$ & D CUIMEALIC61E2EELF GAGCCCAS HBIC A S 7z, Ban T A8
SEy7% ZEEEA RS E BOoRERS BT LHMEBRTH L LRETLHL,
Ban 1 RIS 2 EAEB TS G-Pu-G-C-Py-Cr HSE S h 5. 2BEEFIHFHES
NTVETANADNART I AI R LD 2 B [EHEXFHRREZ HEE L 72Fucks®®’
LltkaRICE DY, ZREFEFNCHE S 5 ECFNIZSV40DNA L (TIZ 268 7R (G-A-G
C-C-CRUF G-G-G-C-C-C) D, $x174 RFI DNAL(ZId%c\r. ARBEFSVAODNAR:
DEPTTYIML, #x174 RF-1 DRAIZEIMN L Ze A - 72 (Table 9). L A4, SV-40DNA
LU ERTIZ6-A-G-C-C-CR U G-G-G-C-C-COREEIIHHE T LMNETH-
7o, LEORESES S, Banl OBIT 2 EERIUILI T ORIZRE L7,
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Fig. 34, Autoradiogram of 5’-32P-labled subfragments of pBR322 DNA produ-
ced by double digestion with BanIl and Avall.

The fragment was sequenced on a gel from 5 -Banll cleavage site. When

the 5 -end is pyrimidine (T or C), the first and second bands are revers-
ed. In this case, the sequencing gel can be read as 5 CATGAGCGC. ..

Fig.35. Autoradiogram of 5’-%2P-labled subfragments of pA043 DNA produc-
ed by double digestion with Banll and Pvull.

The fragment was sequenced on a gel frqm 5'-Banll cleavage site. When
the 5 -end is pyrimidine(T or C), the first and second bands are revers-
ed. In this case, the sequencing gel can be read as 5 CATTTATATCCCA....

Fig.36. Identification of 5’-terminal mononucleotides obtained from the

labeled smaller fragments(a) and the labeled longer fragments(b) of pla
-smid pA043 DNA and the labeled smaller fragments(c) and the labeled lon
ger fragments of pBR322 DNA.

,/11,
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!
(5°)~~-N-G-Pu-G-C-Py~C-N--(3")
(3')~~-N-C-Py-C-G-Pu-G-N--(5")

FBBIHLOEREZ L OBRTH L.

4). BEEHLCRITrpHEIREORE

Ban Il $UMREESE (0.5 B41) # 2 OpHO LI T3T °CTA yFaX— kL7,

RiEME 7 A0 - 2AEREBEBI LV A-DNADSROBES D HENEER L

HERF. FORERMLSYRMTH > ( Fig. 38 ). KiZBan I HIMREE R OIEH R

ExLANRBIWH, A-DNA lugk i RIGH (pH7.5) T30 °CAr 650 °C2TD
B 1hridRIG S A-DNAD S WL L 5XL., RIGIREIZS-40°CTHR L X<k

L7, BOBERE#®37 oCk L7z ( Fig.39).

5). BEBHICRITIEREIEE

NaCl# L UFKC1# & A%Ban I S REE SIS IS RIT TR 2 7. 10 M Tris-HC

(pH7.5)-7 mM MgCl:DFELE T T, 0-100 nM D TNaCIRUKCIBE % %8 2 TRIG
4 A -DNAICH S 5 Ban T AR EM £ TN ( Fig. 40 ). FORERKEMLL,

NaCl, KCIWg R L30-50mMBEETH N BRENVEBRE TIIS LAESA LN, &
MEREZS0 M BtE L 72,

6). “{EHAFAYDEEICRITHE

10 mM Tris-HCI(pH8.0)-7 mM 2-mercaptoethanol® &L RIGHICHE # D i & F
A (RET oM) 22 Ban O HIMBEBZOMNEHEE L 5 (Fig. 41). Mg'? 4
AYEMEBELHENEES R LN, MCle DEITIIMN 24 F > LI1ZIFRE

LEENEELHEESABan ] , Banll E R > HEEER > TWH I LB

CoClz, CuClz, ZnClz, CaClle DM TIZL K BHEAED Shd - 7.



Fig.38 Fig. 39

o)
3037 4050 C

KPOg4 Tris HCl (pH)
65 70 75 75 80 85 90

Fig.38., Fig.39. Effect of pH and Temperature on Enzyme Activity of
Ban II

The activity of purified BanIl was measured at different pH levels rang-
ing pH 7.0 to 9.0 (Fig. 38)and measured at different temperatures from
15 to 60 °C. (Fig.39). pH:10 mM KPO4; (1) pH6.5; (2)pH 7.0; (3)pH7.5, 10 mM
Tris-HC1: (1)pH 7.5:; (b) pH8.0: (3) pHl 9.0. Temperature; (1)30 °C;(2)37
°C; (3)40 °C; (4)50 °C.

Fig. 40 Fig.41

KCL (mM)
10 20 30 40 50 75 100

Fig.40. Effect of KC1 Concentration on Enzyme Activity of Banll.

The effect of KCl concentration on enzyme activity was examined in the
presence of 10 mM Tris-HCI, pH 7.5-7 mM MgCl2-2 mM mercaptoethanol.
Banll activity was measured at various concentrations of NaCl ranging 0
to 100 mM for 1 h at 37 °C.

Fig.41. Effect of Divalent Cations on Enzyme Activity of BanIl.

The effect of divalent cations on enzyme activity was examined in the
presence of 10 mM Tris-HC1,pH 7.5, 2 mM 2-mercaptoethanol, 10 nM divalent
cations as indicated.



5—3. BanIDHRUELEH

1). A-DNAMIAEAE

REBEELE 1 ugDA-INMREURICHICE 2 DBMFEREZINZ3T °CT lhrd

vE IR — kL SEMEPLNT O -RBRAREEITVWNS - EBBELL.
Fig. 42 (2R3 L DI A-DNAR 10fFR L EYIBR L /2. IRAMBEREBALILT
24hr 37 °CTA ¥ aX— b LTAFHBEIT >R, N7 - ICZLIER S
NPFEREDX 7L 7~ FldbpE ST Wi ( Fig. 43 ). Z 72 2PELEHInd Y
b A -DNAK UFPH-DNA(E. coli) E RIS ¥ 2 L B SN A BB A DB ERI L

R ZH0. 03%con/BAL hr I T THBRIEX 7L 7 - EFRESNTVWE I L 2H
AR

2 ). Phage, virus,plasmid DNAICH $ 5 2%
FE £ 7 ¢ < ODphage, virus, plasnid DNA(lug) ¥ KBS (2HLY) T 37
oCTord UF¥ 2 X — FMEBRFE LNY — 2PN (Fig. 44 ). pBR322I1E
B M13mpl18I3 268 FF TLIMT X 4, SV40 DNA, pUC19, ¢ x174 RF1 DNAIZYINT & e
-7z ( Table 10 ).

Table 10 BanIl(c X % & FEDNAD UMK 5 2K

DNA pBR322 pUC19  M13mpl8 ¢ x174RF-1 SV40  Ad2  pA043
) B 5 P B 1 0 2 0 0 2 0

3). BanWDRBEEET

& BEEI2pBR322% 1 W CUINT 5. Z UM S 0EILE S % fEHT L7, pBR322
TBanWYJMTL, EEEINAZTAAY 72+ A7 75— THY AMLLetk, T4 KV
X7 VLAFEXF - ¥ TS -RKEFIPTINNT L. BERLALINAZ I /A E
Hae W TYIMFL, ERMAZ SNV ESKKBTHHELL. I DDNADS HK¥E % Maxan-
Gilbert ETHERFFRE L (Fig. 45). W 2 TRELTELHMMERLE
BICBanM YW ORBE / X 7L A F KREGH LAERpdCTHH L HHSL
»AZ 7 - 72 (Fig. 46).



Fig. 42 Fig. 43

Fig.42. Analysis of Cleavage Products of A -DNA Incubated with Increas-—
ing Amounts of Banll.

Different amounts of Banll was incubated for 1 h at 37 °C in 50ul re-
action mixtures containing 1 ug A-DNA, 7 mM 2-mercaptoethanol, 7 mM
MgClz and 10 mM Tris-HC1 (pH7.5). (1)0.5 U;(2)0.75 U;(3)0.9 U; (4)1.0 U; (5)
1.5 U; (6)2.0 U;(7)3.0 U.

Fig.43. Effect of BanIl Concentration on A-DNA Digestions.

One microgram of A-DNA was incubated for 16 h at 37 °C in 10 mM Tris-
HCL(pH, 7.5),7 mM MgCl2,50 mM NaCl,2 mM 2-mercaptoethanol in total volu-
me of 50 w1 with Banll. (1) 6 U;(2) 12 U;(3) 18 U;(4) 24 U; (5) 30 U.

abcdef9 h i | kI mnp

Fig.44. Cleavage Patterns of A ,PBR322, ¢ X174, pUC18, M13mp18, Ad2 and SV40
DNAs after Digestions with Banlll.

2 units of BanIl was incubated with 1 wg each DNA in 50 m1 of reaction
buffer for 2 hr at 37 °C. The digests were electrophoresed on !% agarose
gels at 150 V for 2 hr. a and b, A-DNA; ¢ and d;pBR322; e and f, $x174;¢
and h, pUC18:1 and j,M13mp18;k and 1, Ad2; m and n, SV40. b, d, f, h,j,1 and n
are digested with Banlll. a,c,e,g. i,k and m are undigested DNAs.
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Fig. 45. Autoradiogram of 5’-32P-labled subfragment of pBR322 DNA produ-
ced by double digestion with Banll and Haelll.

The fragment was sequenced on a gel from 5 -Banlll cleavage site. When
the 5’ -end is pyrimidine(T or C), the first and second bands are revers-
ed. In this case, the sequencing gel can be read as 5 CGATAAGCTT....

Fig.46. Identification of 5'-terminal mononucleotides obtained from the
labeled smaller fragments(A) of plasmid of pBR322 DNA.
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1l1 le 311 4l1
pBR322 (5)-TT TGACAGCTTA TCATCGATRA GCTTTAATGC GGTAGTTTAT(3')
(3')-AA ACTGTCGAAT AGTAGCTATT CGAAATTACG CCATCAAATA(5’)

fragment pCGATAA GCTTTAATGC GGTAGTTTAT(3')
(3')-AA ACTGTCGAAT AGTAGCp

Fig.47. Alignment of the 5’-terminal sequences generated by Banlll on the
pBR322 sequence. The number above the sequence indicates that
the nucleotide position from EcoRl site of pBR322%3:%%’. The possition
recognition sequences was boxed.

R F e LR HFig ATICBanll i & D YW & 7z pBR3I22D Y ER AL 17

MERT. CNENFEEIZ O¥02EEENFMEY L HEERFEEHL

FEOEHOAL T TS Z &AM 7.

5 '—A—T—iC—G-A—T-S '

3'-T-A-G-C-T-A-5"
 DEERFORIERE A DAL TIC FOPYIS —> & D, KB Carvor
phanon latum L D4FRE & N7:Clals® O isoschizomerTH 5 Z & HFIBRL 7.

4). BEBECLREITrPHIEBROBE

A -DNA%37 °CTHEE < DpH (pH6. 5-9. 0) THHF LA EME 2 FALCHRER, BREHE
12 pH8. 0-8.5T & » 7= (Fig. 48). = 72pH7.5T30 °C-50 °CTHEAEZ ANXLERHEK
@I 37 40 °CThHH (Fig.49). IO LHDEERD»LBBHRUVRESRA
pH8.0, 37 °CxHEL L.

5). BREEHICBIITEBRENEE

NaCl$ L UFKCIBE A Banll IR B BEFICRIITHE L FANXA. 10 oM Tris-HCl
(pH7.5)-7 mM MgCl:DFTEET T, 0-110 oM ORI TNaCIRUKCIBREZ R LT A~
DNAIC S 2 Banll A EE 2 AR, FORERKERIL, NaClLKCIWFNRL
60-S0mMBE TH DB ERE (100 sM) DEBETIIAFELNA LN, TEEREZ
60 mME& BRE L7 ( Fig.50 ).

4

































































































































