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I. A A

Yanopsky$} ZEA72H5(1981)'”2 1960 chSE] tryptophan operonoll Tth3fA
7z AFS 3 2o, Yanopsky(1981)'P= pVHI53%} pBR322E =AYtk A
HindI[11$} Sall© E digestiond}il ligationd}o] E. coli W3110 trpA 330l HAMH
3+o £ 3 Ampiciline-resistant, tryptophan-independent ZetAn]= DNAS 71Xl
2l colonyE screend}o] 5.8<be] 713 2h& EejAn|= pBN18S HEACH

Z pBN18& HindIII$¢} Sall© 2 double digestion¥} pBR3222] 3.7Kboll pVH1532]
trp operon T-E-2olA] Axctst 2. 1Kb(trpA region)S ligationd} vectorolt},

PBNI8AIE 2] ZetAn| =& FAEEH SR {--3le de d7HIAUE
REZH, Selker?} Yanopsky(1979)%oll 2]3)A) pBN2, pBN18, pBN247t ATE A,
Yamagish®} Kunisada(1982)'Voll 2ls§Al pBN37, pBN38 12|31 pBNG9, pBN70°] &
s dct.

o]l 5 tj&Eo] trp promoterd ©]-&3t gene fusion vector® o]LX 3 glch
(Silhavy et al.,1983)

B AZoMs  ATEAZ  o]L3ste]  pBNIS(Yanopsky, 1981)'22F  pBN18A,
pBN18B(Oxender’s Lab. per. com.,1985")ZetAn|=E o] A3tas A S HAFS
Z2H FAZTEY Hobo AYo] F8% vectorE | 8H £ AxF shdct

o As R ¥y

1. 4 %
1) AHgdF2t Eefan=
B AYoA A18Y 3 EelAn| == Table 1.9 AAFIgEcE BE #F+E
E.coli K-12 71522 X1411, DHI, RR1Z JeiAn= F4], &2 1 FAAHS ¢
5t ARRE . AM8-¥ ZelAn| == pBN18, pBN18A, pBN18B 1g]il pBR322¢|T}.
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pBNIBE etAnl= DNA2) AM¥F x| =& Fig 13} ZTHC. Yanopsky, 1981)'%.

Table 1. Bacterial strains and plasmids

Designation Genotype Reference
Escherichia coli
DH1 FrecAl end gyrA Low (1968)%
thi-1hsdsR17 relA
PR1 F leuBs proA2 arald Bolivar(1977)"
supE44 hsds20(rp ms)
X1411 F prototroph minAl Frazer and C
g1nU42* -minB2 CurtissII(1975)%
Plasmid
pBN18 Ap’ Yanofsky(1981)*%
pBN18A Ap' Oxender's Lab. (Per.Com)®
PBN18A Ap’ " N i
pBR322 bla’ Tc' Bolivar(197)"

EcoR1

Hindmn

Fig.1. The restriction map of pBN18(prepared by C.Yanofsky).

2) Alet W ufx|

B AYol AL FAAL AL Sigma AFE, AP AAE New England
Bio-LabZ} Kosco A& AMgstdth wizlE Difcodl &g, Culturef Hjxli
Luria-broth medium(LB)3} M9 ¥4 uix]|F AR&s}4ct

A= Ampiciline(35-50mg/ml), Tetracycline(13.5eg/ml)& AHgstdod, ¥
AANN 2] Yal2 LBulx|oll Bacto-agar 1.5%& H7}%F A 3t wjx] & o]-&-3td

c}.
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Table 2. Chemical composition of the media

LB medium pH 7.5
Bacto-tryptone 10g
Bacto-yeast extract S5g
NaCl 10g
Bacto-Agar 1.5%

Up to dH20 IL

MI medium pH7.4
NayHPO, 6g
KHzP04 38
NaCl 0.5g
NH,C1 1g
Bacto-Agar 1.5%

Up to dH0 IL
Autoclave and then add:
1M MgS0, 2m]
20% Glucose 10ml
1M CaCl, 0. 1ml
2. % ¥

1)&etanj=2 Lo

(1) o £el

pBN182] uigrEels Fdel wol o]-&¥ Y Maniatis et al.(1982)8] alkaline
lysis method& X7t M3 sl ARR-s}Ec)

+TF 50m12] L-Brothol F3t] I7°CollA] it shulioddt F AlZujorel
S 4°CollA] 5,000rpm(Beckman J.A 20 rotor)2Z 5EE¢ JAEgpto2 N, FNE
+Y35tgct $8¥H FAE 10ml Solution I[50mM glucose, 25aM Tris.Cl(pHS.0),
10oM EDTA] S Yol VEIXFNF lysozyme-2Y(5mg/ml in 0.25M Tris, pH 8.0) ¥
2E3] Mol 0°CollA 5837 WA FE Solution I(0.2N NaOH, 1% SDS)& o] A&
A & HolFz, dSslold 1087 YAIZFE Beckman JA 20 rotor& o]&3to]
4°C, 20,000rppo 2 203 Q4lEel shelch

NG A} tube® 713 0.6v] isopropanol& Yol A A% -20°CollA 1587
x| %t

the Ad2ollA Beckman rotor 12,000g2 30837 YAEsln A5AS UF 4
2o 70% ethanol® INA pellet& HolFu wUgl¥F 100ul TE buffer[10mM
Tris-Cl(pH 7.6), 1uM EDTA (pH 8.0)]oll it}

- 319 -



4 XHAFZREFTAE RCE (H1sw)

(2) &3 &l

Alkaline SDS-LiCl procedure®] &¥ %3 (Oxender’s Lab. Per.Com.,1985)"& At
231 FAARAL] ZelAn|=F screeningdtd I, Maniatis et al. (1982)%2] &
BY PAx AMEsiAr;

Alkaline SDS-LiCl procedureS @¥Zt W3 sl T} o] 435l

5w12] LBoll #& FFIF s U Attt 1wl g 6,000rpnlE 4°C
oA 57 dAEeIs F& YAt

100ul Sol.1& B71314] celld HEMFIZ AFLolM 583 FX% F AN5MA 2
= 200ul Sol.I& 7Iste] F=HA HoAE thg 0°CollM 1023t $AIstAct.

150ul 5M Potassium acetate(pH 4.8)8 Y3 A9t T3 7 HolFE F t}r] 0C
olX 1023F WAIBEL 12,000rpe e 2 47CollA 3022 FAEestd 459E 2ct
7|0 2vfe] ethanol & H7Ist AF2olA 283 WA 3yt 10270 A E=|¥

F oo w2l pelletS 50ul TE buffer® Helch

T2 50ul 5M LiCl& Y3l 0°CollA] 1027t A3t ¥ 587 microcentrifugeofAl
LaEE et

BEAE ML tube® ZVF Fule cold ethanol & H7FSIL dry icedlA 10E
2 ), 557 ANt 45Ag WAH pelletd 250 TE buffer® ¥

32
5ul 3M Na-acetate (pH 6.0)2} 60ul EtOHS H7I5}3L -20°CollA 1023t Wx]gr F
AL FNE Hela FF/FFU TE buffero] FAES HAct

D

(3) ANA%

59 DNAE HQIsl7] $i5to Michael and Mcdonell®] %3(1977)"'& ©] &3t ¢}
=3 ol A% stdch

DNAR-Noll tracking dye(0.25% bromophenol blue, 0.25% Xylene cyanol, 30% glyc--
erol )& M7}stel 0.7% agarose horizontal slab geloll 50ve} 100v & A2 R531a
20, running buffer:= TBE buffer(0.089M Tris-borate, 0.089M Boric acid, 0.002M
EDTA, pH 8.0)& AH&steict

2) AYH L Ao
pBNI82] A3tE A AelE Maniatis$(1982)%2] WPzt FIA ANE R ¥
B3tdct
pBN18-& EcoRI(5'G AATTC3’ )3} HindII(5'A AGCTT3' )22 double digestion st}
Core buffer[50mM Tris-HC1(pH 8.0), 10mM MgCle, 50mM NaCl]& reaction buffer®

~ 320 -



DNA2] 2] g =3 Fdof AW A7 5

AHg-sh _
F A2 ok DNAS] Sxol uel HWEH0.5u, ul)Me] stadsL, 37°CollA 2417 wt

A7+ 4ot

3) Low Melting Agarose®-5E] DNA ¥+

pBNI8, pBN18A, PBNISB FetAm =] 3 electroelution$P-& WAt THS
2} o] =¥sigct

TBE bufferell 0.7 - 1.2% agarose gel S o] &3l INA 294 150 VoA 2 - 44]
L AVE% slgoeny, ojw] TBE buffer(50mM Tris-HClI, 50mM Boric Acid, 2.5mM
EDTA)& AH&shadch

Gel & ethidium bromide(5ug/ml )2 @4, W stol Yshe DVA bandS BT
¥ DNA band®] §F ¥ #joll ¥& WE] 1%2] low melting agarose(IMA)E FoiA
cold roomell A gel3} AI1¥F, cli] H71F5-S slod WdH= DNA band’} IMA F912
SAZM7A] A7195E& HAISle] IMAE #5}] eppendorf tubeo] Wi I 274
@olZ gel volumed JFEle] 1/10 IM NaClZ A7}et ¥, 65TolA gelo] w7}
2] 7tddto 37CE A THolul 1% Agarose/0. 1M NaCl2] u]-&o] Eojof ).

of7lof} 0.1M NaCle} 3% STE &2 TBE buffer® F#hA]Z] phenol 374 volume
HItA|A(olnf phenoledo] F2¥Y) ZtA FHbAIZF, eppendorf centrifugedls
5-1023 f4ie)§ ¥ the, Qe ¥ 3% Aol 45 =Y Ad 43Ry A
ZF9utE 2}819d n-Butanol 2 volumed A7Isl: A 2% 187 QAREE sl
BEAE 2A2PA AASIL £895% st (8N EtBr Y Organic Phased
AAAY), o] $8do] 3M NaoAc(pH4.8)E 1710 volume P31 2.5 volumed]
ethanol(95%)& Yol -20CollA 302 YRt F i Eelol oslol DA RAES
2 stdct.

ol #¥g thA WHESt] 0.3 NaOAcoll 5 2.5 volume?] ethanol 2 M AAIA 70%
ethanol & £} BSF, o] INA pellet& IF AZRAIA dH00l ol FelAni= DA
£ 3338 g HRAANO o) &5t

4) ¥4 A%
¥ YANL Lederberg and Cohen(1974)2} Hanahan(1983)Y9] W& WH sl o
&34l DNA®) recipient® AMEH E coli FFF 5n12] LBuj=|ol]l 0.Dsy = 0.2 -
0.4 H =& gt o o] vitde] 101 LB 20mlo] HZElo] 2A170lA 2412
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02 S A=huie Fch

Cell ujored 5m1S QAEe|ste] <= the 1nl] cold 0.1M MgCl,E B & t}
£. 1/4 original volume T-Salts (0.075M CaCl; 0.006M MgCl;)S Y3 BVEA|NF
0°Coll A 2023t x| gict.

LA B3l Adzole wela 2.5ml cold T-Salts® VEMA|Z THS, 0.1ml DNAS
Aol 0.2ml competent cellS E3}ste) 3027t 0°CollA ZhA] ajsigdctrzl, 37°Ce] LB
Wiz 2 @ul 3] M3t 37°ColA 1417 wjF3ict,

i H FARRAEES AYuix|olM Addstdct

W @3} g

pBN18, pBN18A, pBN18B vector? AIFtE AR

Gene fusion vectorQ! pBN182] AFrF A S| X F RIS} $3te] HindlI&} EcoRIS

2 double digestiond}gt} (Fig. 2).
O Az} ok 1.2kb8} 4.6kbe] fragment 2747t THEOAAl Huo, Fig. 20M=
partial digested pBNI8 ZefAn|= INAE RoF3 Qlch
o] H g VAT DNAol whido] AYSIGYAL, DNASEIL AL T2YE 2}
wfEoletz Bzt utebM pBN1§ol HindII&} EcoRI siter} glthe RS HA¥Y <+
gt

E3 APEA A2 AcHH pBN182] 4.6Kb fragmentE ligationdte] EOIR
pBN18AS THA] AI§tE A HindI} EcoRIL 2 double digestion¥t Z3}, Hind , EcoRI
site7} Q&S HAY + AUNATHFig.3). -

23 pBN18A ZetAn|=E AjtE A Clal® digestion¥ 2 ZH Clal siteZ} Q)
oS ey = A om(Fig.4), olul DNAZo| F4AZel vy o &7 wiEol
pBN18A7} partial digestion® 2 o2 2%, agarose gelioll LIElt o2 band
£ ocDNAEE AL

pBN18, pBNI1SA 12|5L pBN18BL] 844 213zt 7 AtF 4 AEE Fig. 6o vEhde
o, pBN18Ao) Bgl II linkerZ AlMQl3t pBN18Bol Bgl 11 site7} A=x& Halslr] ¢
3iA Bgl 11§ o]83le AHAIE ZHz} 5 HU¥ + ot
(Fig.5).

2 dFojAL pBN18, pBNIBA 12| pBNISBY] AtEA AHzl2 FHR ATEL
HXE Ysigcl. 2 FH o= pBNIS, pBN18BS| A71E wlZ3ty] $I3liA ALIHL A
2iE=] o2 2zt DNAE YUY Geldollq 27|45 3tAATHFig. 7).

3 Azt AL EetAn=e] F7)& ¥lay + Adch
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Fig.2. Agarose gel electrophoresis of pBN18
digested
with EcoRI and HindIl restriction enzyme.

23.13

4,42

6.56 Lane 1: ADNA / HindI

1.36 Lane 2: pBNI8

2.32 : ~Hj

0 63/ Lane 3: pBN18 / EcoRl-HindII

.56 Arrow indicates pBN18 which digested with
0,13 HindIll and EcoRl restriction enzyme.
{size:Kb)

Fig.3. Agarose gel electrophoresis of pBNI8A with

EcoRl and HindIll restriction enzyme.

Lane 1: ADNA / HindIl
Lane 2: pBN18A
Lane 3: pBN18A / EcoRl - HindII

Fig.4. Agarose gel electrophoresis of pBN18A with

Clal restriction enzyme.

Lane 1: ADNA / HindII
Lane 2: pBN18A
Lane 3: pBNIBA / Clal(partial digestion)

Arrow indicates pBN18A which digested with
Clal restriction enzyme.
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Fig. 5. Agarose gel electrophoresis of pBN18B with
EcoRl and HindIl restriction enzyme.

Lane 1: ADNA / HindI
Lane 2: pBN18A
Lane 3: pBNI8A / EcoRl - HindII

Arrow indicates pBN18B with digested with
Bgl I restriction enzywe.
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fook?
EcoRl
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ONA T, Ligave
4dNTP

\ Clar
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Klenow Fragment
44NTP

Sall

Bg)? Linker
T4 DNA Ligase

heit

Sall

Fig. 6. The restriction map and the construction of pBN18,
pBN18A and pBN18B(prepared by Oxender’s Lab, ).
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Fig.7. Agarose gel electrophoresis of pBN18, pBN18A
and pBN18B.

1234

Lane 1: pBN18
Lane 2: ADNA / HindII
Lane 3: pBN18A
Lane 4: pBN18B

v. 32 &

Gene fusion vectorql pBN182] A|¥t& A X|F HAG7] 18t HindlI12} EcoRI
2 2 double digestion Lo T H v} P2 AMNE dadrcth

o} 1.2Kbs} 4.6kb&] fragmwent 2747} THEOIA| A XA uletA pBN18ell HindIII
2} EcoRI siter} Qth= AL YAy 2= glalct. 2] pBNISA SetAD| =8 =A3E
4 Clal® 2 digestion¥ 224 Clal site7} 925 & <= oldr}t.

AE3og £ dAFojr= pBNI8, pBNIBA 12|l pBN18BS) A%tH 4 A3 YUY
AYgH 4L A F HAstgct. £{F pBNIS, pBNISBL] 371 F nlasty) 1A AVE
2 MEEA 42 Z INAE FUY gel oA A7) Q58] ALHU Felan =g
3Ng w2t
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A Study on the isolation and restriction

enzyme of DNA
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> Abstract <

The pBN18 of the gene fusion vector was double digestion with HindIII
and EcoRI for the analysis of the restriction enzyme sites.

As a results, the fragments of 1.2Kb and 4.6Kb were made. Therefore it was
conformed that pBN18 includes the sites of HindIII and EcoRI. The pBN18
contained the Clal site to digestion with Clal restriction enzyme.

A study was conformed the restriction enzyme sites of pBNI8, pBNI8A and
pBN18B and the DNA sizes of pBN18 and pBN18B were compared with the agarose
gel of the electrophoresis.
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