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Studies on antibiotics resistance gene in  Staphylococcus aureus
Plasmid: Cloning of chloramphenicol resistance determinant

Kwon Dong Hyeon, Young-Sun Kim, Woo-Hyeon Byeon
Dept. of Biology. College of Natural Sciences, Kang Weon National University

Abstract: R-plasmid(pSBK203, 2,5Mdal) conferring chloramphenicol resistance was isolated
from multiple antibiotic resistant Staphylococcus aureus D-H-1.  Bacillus subtilis BD170 was
transformed by this plasmid and restriction enzyme clevage sites of this plasmid were mapped for
the cloning of chloramphenicol resistance gene.

Taq 1 partial digested fragment of pSBK203 (1. 3kb) inserted into Cla1 site of pBD9 appears
to have both regulatory region for induction and structural gene for chloramphenicol resistance
whereas Rsa 1 fragment(], 3 kb, both ends are staggered away 0, 1Kb from those of Tag I
fragment) inserted into Scz1 site of pBR322 showed constitutive expression in £, coli.

Hinf 1, Taql, and Bgl ]I restriction enzyme recognition sites are found in both, Rsa I frag-
ment and 7Taq 1 fragment. Among these, Bg! I] recognition site was associated with chloram-
phenicol resistance,
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Table 1, Bacterial strains and plasmids

Strain or Relevant genotvpe  Reference

rlasmid or phenotvpe or source

S. aureus D-H-1 Cm-r Em-r Km-r Bveon et al. 11985!

Te-r Ap-r
B.subtilis BD170 thr trp B. Weisblum
E. coli HB101 F-minus recAl3 G. Cooper

arald proA2 galK?

Plasmids
pBDY Km-r Em-r
pBR322 Te-r Ap-r
pSBK 203 Cm-r Bveon et al. (1985)
pTQ16 ‘ Em-r Cm-r Km-r present study
pHWI5 Km-r present study
pHW20 Te-r Cm-r present study

coli HB101ol| 4] Halslo] Al-2-38193

Histg 2
ANz plasmid o] =4 = AgtagL olAlRe
2 It sly] 9lsted Tagl, Mspl, Bglll, Hinf

I, Hind1ll, T-4 DNA ligase %9 #Hgqss
Abgslgle), o]52 w%  New England Bio,
Labs. (Bevery, MA USA)e 2 e £3léled 4}
48tz calf intestinal alkaline phosphatase
(CIP)= Pharmacia Molecular Biology Divi-
sionell 4] F-olstaict, olF Aldtaae] w7
ol Apguby o A 23] Ake] 7] Ao uhgich,

Aok S HHE|

wizjel] AR Difco Laboratories
(Detroit, Michigan USA)ol|#] -#<is}edi DNA
Falel Aol ARggh A]of, AR,
RNase 5& Sigma Chemical Co. (St. Lewis,
Mo USA)l 4] F-Qlsbod Al-gabolck, wix]i= b4
x| E. coli HB101% 913 LB six](Bacto
-tryptone 10g, yeast extract 5g, NaCl 10g,
pH 7.6, distilled water 1/)2} Staphyviococcus
Staph v} 7
(Bactotrypton 5g, veast extract 5g. 10% K.
HPO. 10m/ 50% glucose 4m/, distilled
water 17) &o) 77 ARgsicich #aviA g
M9 sf =) (Maniatis 5, 1982)% ~Hg-8+lal h4)

A]OLQ.
s I

lysozyme,

aureus, Bactllus subtilis & < &
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HstgAa olAlHe) Hxy
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e s 2 At

2 =

Cm M&M RHMALe| X 5ol
S. aurens D-H-1 #3We] Cm 234 -S4}
ol &AME AAs] led olm] wuE u} 9=
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a I
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b :
o .
A B
Fig.1. icentification of chloramphenicol resis-
tance.

(A) Agarose gel electrophoresis profiles of
plasmid pSBK203 from original S. aureus
D-H-1 strain (lane 1) and from B,
subtifis BD170 strain transformed with
pSBK203 (lane 2). (B) Antibiotic resis-
tance of B. subtilis BD170 (a), B. subtilis
BD170 (pSBK203) (b), and S. aureus D-H
-1 (c).
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ethidium bromide % acridine orange £ A}-£-3}
curing 43¢ sHByeon &, 1985)% sz S
aureus D-H-1 75256 plasmid & -F-¢|8}od
B. subtilis BD170-5 &ddst Azic} Fig.lo
el wlel 7ol S, aurews D-H-1 1+772) 4 7
plasmid 55 2.5%x10%°dal.¢] plasmid (pSBK
203)7F B. subtilis BD170-% &AAIA7 Cm
o] vfehtAl sholon] afely o]5e] pSBK
2032 ofsted #HAAMZE B subkilis BD1702.E
-8 pSBK2032 2, AHAlste AHE5

pSBK2032| MEtgA X|T =y

pSBK2034kell Efzle AgEE A Q1489 E
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AAsly] fleled pSBK203S thaldwom wpi
- Bglllel Msple A star
2~4 el "oz v Hinfl, Hindll,
Mbol, Rsal, Tag12] 7t A58 t}4] Bglll
sh Msplo2 ol ke § 7t "t se) ahv)
el5- HAsldci(Table 2), & Hinf1A d7e
Bglllell ¢fzted 3.5kb Aalo] 712] zbolgle] &
2 ovbre] Heovi(Fig.6A, lane 4) Msplo oJ&k
M+ 2,2kbst 1,3kbE el FHcKFig2A,
lane 5), Hind1ll A A3-2 Belll % Msplof
elgof 77t 1,52kb e 1,2kb 9w 2, 7kb e} 0,
02kb 272} Hulo g 5o zar(Fig.2A, lane

WA A

Table 2, Restriction endonuciease fragment patterns generated by single and double digest of the
plasmid pSBK203 (2, 5Mdal) from Staphylococcus aureus.

Enzymes for

Enzvmes for double digest

single digest Bel 11 Msp] Mbo | Hind1)
Hinf |
A 3.5(3.4+0. 1) 3.5(2.2+1.3)
B 0.2 0.2
Hind[]]
A 2.72(1.52+1.2) 2.722.7+>0.02) 2.72
B 0.63 0.63 0.6300.2+0.43)
C 0. 35 0.35 0.3510. 28+ >0.07)
Mbo
A 1. 85 1.85(1. 6+0.25)
B 1.6 1.6
C 0.25 0.25
Rsal
A 1.45 1.45
B 1.25(0.8+0. 45) 1.25
C 0.6 0.6
D 0. 38 0. 38 (0. 35+ >0. 03)
Dde |
A 2.22(1.44+0.8) 2.22
B 0.8 0.800.74+0. 1)
C 0. 53 0.53
D 0.15 0.15
Taq 1
A 1.0 1.0 1.0(0.63+0.25+0.1)
B 0.67(0.47+0.2) 0. 67 0.67
C 0. 62 0. 62 0.62
D 0.62 0.6210.42+0.2) 0. 62
E 0.31 0.31 0.31
F 0.24 0.24 0.24
G 0.14 0.14 0.14
H 0.1 0.1 0.1
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Fig.2, Agarose gel electrophoresis profile of restriction enzyme digesis of the chioramphenicol

resistance harbouring plasmid pSBK203.

(A) Lane 1, Size marker (lambda+ Hind 1) ;

Lane 2, pSBK203; Lane 3, pSBK203+ Msp

[+Bg/ Il ; Lane 4, pBSK203+ Hinf I; Lane 5, pSBK203+ Msp 1+ Hinf I; Lane 6, pSBK203+

Bgl 1+ Nci'I; Lane 7, pSBK203+ Bgl 11 +
9, pSBK203+ Hind lll+Bg! 11 ; Lane 10, pSBK203+ Hind I+ Mbo 1 ;. Lane

Necil+Msp 1, Lane 8, pSBK203+ Hind Il | Lane

11, Size

marker (pBR322+ Hinf 1). (B) Lane 1, Size marker (pBR322+ Hinf I); Lane 2, pSBK203+ Hind
Il Lane 3, pSBK203+ Hind lll+ Msp 1. (C) Lane 1, Size marker (lambda+ Hind 1Il) | Lane
2, pSBK203+Mbo 1; Lane 3, pSBK203+ Mbo I+ Msp1; Lane 4, pSBK203+ Rsal: Lane 5,
pSBK203+ Rsa 1+ Msp I, Lane &, pSBK203+ Rsa I+ Bg/ 11 ; Lane 7, pSBK203+ Rsa [+ Hind

Il ; Lane 8, Size marker (pBR322+ Hinf I). (D) Lane

1, pSBK203+Dde I; Lane 2,

pSBK203+Dde I+ Bgl Il ; Lane 3, pSBK203+ Dde I +Mspl; Lane 4, Size marker (pBR322+
Hinf 1). (E) Lane 1, pSBK203+ TaqI; Lane 2, pSBD203+ Tag 1+ Msp I; Lane 3, pSBK203+
Taq 1+ Bgl 11 ; Lane 4, pSBK203+ Taq 1+ Hind 1l ; Lane 5, Size maker (pBR322+ Hinf 1).

9, Fig.2B, lane 3) Mbolel| 2]sled F7bav)
w7k 2k o] zhzk 0, 43kb 9} 0, 26kb L
71 % 0,28kb e} 0,07kb 279 Agew -
of FcHFig.2A, lane 10), Mbol A5< Bglll
2 Arkelols 7% 7H Al ool oA uizt
7b A3 glola Mspl oz ArnhelolS ufoli= 7}
A 7 Aol 0,6kbeo} 0,25kb :27]9) Axos
etz oh(Fig.2C, lane 3), w3& Msplog AHr)
T HHEE P4 Nedloz Huhdl Foss %

b #7194 545 vERNQIcH(Fig.2A, lane 7),
TH Rsalo] 470 gl 5 wsf v Hu 2
AHo| Z+z+ Bglll, Msplol] 93led 1 4kb ot
0 Azl % 0,7kb 2} 0, 1kb 27]9] Asjeg

F =9l (Fgi.2C, lane 1, 2, 3)

8 Mol Taql A& 0,67kb H3io] Bgllle
o)sled 0,47kb 2} 0,2kb =79 Ao, 0,62
kb Agle] Msplel olsted 0,42kbe} 0,2kb 2
71el Asio g el Fow] Hind Il o shod
7 2 A#ql 1,0kb 279l Ase] 0,63kb,
0.34kb = 0,1kb zZ7|e] Asioz o]FAr} x|
A cHFig.2E, lane 1, 2,3,4).

Cm XM g SMXI2| cloning I} Mt A ofAl
2o &84

PSBK20349] Cm sk S5 Sba
plasmid 9l pBD9el| £717] 2jstey Taglo
pSBK203%- DNA pg=t 0.5 unit o x 2 30
Ak S-ErbEelEl & pBD9e] Alwelake] Km,
EmE 534 77 oE Clal glelzgo)
T4-DNA ligase & % 3 4| 7] 3. B. subtilis
BD170 \i2 gAdgk «1zich olu] odofxl
AHA F Cm A4 5l S4b4 plasmid 2]
o=kl Km, Emeol disle 5.5 xjghge -

ot

2]

v
H

=

—
-

A
TFE Felstgden, ofv)4 slelwl 2z
plasmid & pTQ16 olely. =inisled

. ARl
DNA Hsi-2 oF 1,3kbo|ion] Araldale)
dhas AMRSIE Tagl, Belll, Hinfl o]
FAlstoirh, & Taglol ofsle] Sy ria)s] s
ol 0.63kbsl 0,67kb Azio] g
pBD%I cloning 5]} 9)J9)on)(Fig.5) 0.67kb
Taql Aalvlel Belll <lA%317h Zajajglct
(Figd, Fig.6). 4Fsigad ol Hinflel 24l
ok 0.2kbof A ului= QlAIRLlsL Bl ] o

Pl

A ghetod
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Mspl{Ncil)

PSBR203

3.7 kb

Bgl1I(Mbol)

Fig.3, Restiiction endonuclease cleavage map

of pSBK203 (2. 5Mdal) plasmid from  Sta-

phviococcus anreus.

SRSl o sl

©.={(Fig.6) -£4k4] plasmid gl pBD9Aol| Zx) ¢l
w 0.7kb 2719] Hinf1 Agioo|x 7+ :17)0]
Fohe] Ao Huiaglo g o] ubSoe] zi- 70

£ rlojxlcl(Fig.5, Fig6).

\O

1234

a 0O oo

B
A

Fig.4, 4 Ayaiose gel electrophoresis profile of vector (pBDY) and recombinant (pTQ16) plasmid

Lane 1, Size marker (lambda-+ Hind 11]) ;

TAohe oz ey
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123456

PSBR2 Fag!

. sartial fragm
Faql ' et

Tagl

Bulll Hinfi
1.63kb Hint!
052, ¢
051 1
040\\\ Tagl
BB
82~
008 21

pTO16
1,5 kby

A B

Fig.5. A1 Agarcse gel electrophoresis profite of
caihichor enzyme digests of plasmids
Lane 1, Size marker (pBR322+ Hinr 1):
Lane 2, pSBK203- Tag I; Lane 3,
pTQ16+ Tuq I; Lane 4, pBD9+ Tuy
Lane 5, pBD9+Hinf 1; Lane s,
PTQ16+ Hinf 1. (B) Schematic diagram
and restriction enzyme recognition sites of

pTQ16,

PSBK2034te| Cm Moty RMA} Hx|1LEY
pSBK203.0 2. 4-¢ pBD9°H Ak &.1 DNA 4.
Hell Cm 4] a4 ~%—élr4’/l Sallals = A 'l

Slete] pSBK203 4ol e~
-oAlgtelel 4l I)NA— ks

QR A7)

JI/II gl A2
a2l pBD9el Km
Bgl 11 <1445l vie)
pBD3S- 10 L2

G- ukts salsle] ol &)l

Biln Taql

PSBK203 Tagl

partial fragment
IBal 1l
Taql

pTO16
DU

C

Lane 2, Vector plasmid (pBD9, 8.2 kb); Lane 3,

recombinant plasmid (pTQ16, 10,5kb); Lane 4, pTQ16+Bg/Il. (B} Antibiotic resistance of B.

subtilis BD170 (a), B. subtilis BD170(pSBK203)
recombinant plamid harbouring B. subtilis BD170 (pTQ16) (d

construction.

(b), B. subtilis BD170(pBD9) (c), and the
). (C} Schematic diagram of pTQ16
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I S 1 ol el dstat «ldek, olul Teis50 pg/ml)oF Cm
pSBR203 Taql
Tagl partial frlagmonl (20 p g/ml)o] Kl 4y Staph ul 2] o] 41 4 | R

Tagl WAE Amp G0 pg/mijo] A sbE) wlof 4] =jel

Bglll Hinfl
15k et A Fehr qtA dhelelan(Fig.8B) o] Sy
§§§ faal plasmid & #F-%dlof #2lgt 2l BglIl 914
g 03 - R
88 S1E LY 1.3kb Rsal #gio] Abelz|o] 2881
o0 e cHFgi.8A).
(10, 5kb)
A B
i) &

Fig.6, ~uarose gel efectrophoresis profile of

“,ram enzyme digests of plasmids.
Lane 1, Size marker (lambda+ Hind S. aurews D-H-1¢9) Cm g4 o o] F27)
pSBK203+ Bgl/ 11 + Hinf 1, Lane 5, fﬂ. plasmld DSBK2034tell ZAal= sloz i}

pBD9+ Tuq I; Lane 6, pTQl16+ Tag I; ek, o] Aubs olv] waiz) s} glt Byeon -
Lane 7, pTQ16+ Tag1+Bg/ 11 . Lane . N - | . .
8, Size marker (pBR322+ Hinf I). o1 AgAsHByeon %, 1985)8F %9lélv! Shaw,

Lacey(Shaw and Brodsky, 1968 : Lacey,
¥ B subtilisBD170% 34 =3t 2|7k, Km, 1975) Foll olctod H %l 7ixjed 642977}214 z

Cmell tizle] 7km4dolnis] Emol chalAut =5t = S awreus ol 4 215 Cm g4 plasmid

48 e s F3% pSKB2037} pBDY Aol Exighoh- A kel Adx]sia 9)

o Az plasmid & 2l Aoz HI o S. aureus D-H-10l 4 +2]5]o] Cm ol e ]

plasmid &+ pHW15% =439 c} (Fig.7B). 27b EAsls Ao slalsl 2,5x10° dalel
& E coli $ka] plasmid ¢l pBR3222] pSBKZOS*LOl Cm 434 4= 91212 AHs}

4
ampicillinfAmp) Aghiisls L3k 273 Seal 7] 2l8te] w1 o] plasmid & clelAsjo 2 ulr
nhel ol pSBK2032) 4 7] Rsal 7ptisi A v Msplzh Bglll ol4l4-9e] Aele mlaha
A5-(Fig.8) £ilstol ol 4l7]l & E. coliHB101 Mspl& 71502 sto] 7} dlekd o) A)Av] 2

1234506

23, 13kb
9,42
6. 56
4,37
2.32
2.02
0.56

pSBK203
(3. 7kb)
Bglll

pHW15
(11, 9kb)

B C

A
Fig.7. Insertional inactivation o the chioramphenicol resistance gene at the Bgl 11 site with pBD9,

(A) Agarose gel electrophoresis profile of restriction enzyme digests of plasmids. Lane 1, Size
marker (lambda+ Hind [lI) ; Lane 2, pBD9; Lane 3, pSBK203: Lane 4, pHW15: Lane
5, pHW15+ B¢/ I1 . Lane 6, Size marker (lambda+ Hind 11}, (B) Antibiotic resistance of B.
sublilis. BD170(a), B. subtilis BD170(pBD9) (b) , B. subtilis BDI170(pSBK203) (c), and B
subtilis BD170(pHW 15) (d). (¢) Schematic diagram of pHW15 construction.
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Rsal

pSBR203
Real fragment
pBR322 ”'““’_\,

Bglll

Rsal

pHW20
i5, 8kh)

215.2§kb—-
1
457

428 -~ ¢

150

1.58 —

1.33——

098 —_

0.83 ——

0.56 ——

A

Fig.8, /Joiucaten of the chiciampicalosi wsistance gene.

(A) Agarose gel electrophoresis profile of restriction enzyme digests of plasmids. Lane 1, Size
marker (lambda+ Hind 1l + EcoRI); Lane 2, pHW20 . Lane 3, pBR322+ Rsal; Line 4,
pHW20+Rsa I; Lane 5, pSBK203+ Rsal; Lane 6, pHW20+Bg/ Il + EcoRI; Lane 7, Size
marker (pBR322+ Hinf 1). (B) Antibiotic resistance of E. co/i HB 101 (a), E. coli HB 101
(pBR322) (M), and E. coli HB 101(pHW20) (c). (C) Schematic diagram of pHW20 construction.

12 3 456 78

Rsal TQL6

P a0
100/0 BN
gt
-1.63kb pSBK203 Rsal
75y 7kb) 25 {19% )

Bgt 11 Hinfl
Cm

[sal (559,
Taglis1%)

A B

Fig.9, Position and restucticn enzyme map of
the CAM resistance gene on pSBK203,

(A) Agarose gel electrophoresis profile of
restriction enzyme digests of pSBK203,
Lane 1, Size marker (lambda+ Hind
II) ; Lane 2, pSBK203; Lane 3,
pSPBK203+ Hinf 1; Lane 4, pSBK203+
Bgl [1+Mspl; Lane 5, pSBK203+ Rsal;
Lane 6, pSBK203+ Rsa I+ Msp 1; Lane

7, PSBK203+ Rsa 1= Bgl 11 . Lane 8,
Size marker (pBR322+ Hinf 1). (B) The
unique  Msp 1 site on pSBK203  was cho-
sen as the point of reference(1%)  on the
map. Map wnits is percentage of the total
plasmid length (3, 7 Kb). The unique Bg/
II site{429%) is present within the CMA
rssistance gene because CAM-resistance
is insertionally inactivated at this position.

7AAstodct, & pSBK203S Bgl 119} Msploz
SAloll Arkalelg 74 vpelst 1,55kb 9} 2,15
kb AH a8 3% 4a & vpeiz] qlAl B9 %
¢ 9|x% #HA3lick(Fig.3, Table 2), Mbol
of olle] uheoix]sz Al HAe spak & A Ha
i Msple] 1.6kb s17]et 0.25kb 27]2] Hd
o zpuv] Bl 1o ol 4= Mbol Hulo] ti
ol A Ae|xl ol AoR Hol Bglll ql44-9
s} Mbole|, AB Aziog vppi glal3s)s}
A Heg 2R, md Neilo 2sie A
che Aaiel Avjedsaks Mspl W Neiloz
A Aokd Adel driedgatel Fd Aoz
Holx](Fig.2A, lane 6,7) pSBK2034e] Neil
AAMG-E Mspl A7 -9E Eshe Aoz 4
7Helet,

8 el Tagl 214132+ 0,.62kb Aol Msp
Lol 2jsfe] ezl Sollx A% wololis 7o
MoH(Fig2E, lane 2) Falgh =z1v]e] Audol v
A E Hom Molwi Bgl el 2labo] 414 0,
67 kb Asio] (. 47kb 119} 0, 2kb /2] A
o o] b, ulgla 0,67kb 2 0,62 kb W
of Bgl1l v Mspl qlAlF-917} 2t Ao o
qleh, w3k pSBK203¢] Tagl A9z 744 & 1,
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0kb Hsinte] Hindlllo) olsled 3 7o) Hajo g
HhroizlE o2 ol Hind Il QAR-9)7} 9
A3k 2,5kb HAoll4] 3, 5kb $1x] Alolel 1.0
kb 7Tagl Azlo] X% Aoz »qlrh(Fig2E,
lane 4),

Msplol olslod Arlsle 0,62kb Tugl A
< AL = shie] 0,62kb dd K& 8 A
Taql #HE F3Pslsto] Cm APA SAAE
cloning 31518 @} Bgl1l QlAH-9& zatsel: ,
67kb Az 34 ZAske Aoz Yehdome
(Fig.5, Fig.6) 0,67kb Ao 13} A A&
Aeg F&c}, 22|y Tagl A5l 3 0,31k,
0.24kb, 0,14kb, 0.1kb HH9 Yz =g
7432 Zaigdet,

pTQ16W] AFUsle] Qe Tagl HEdwiz
0.1kb ol#z3e] & 1,3kb Rsel tlddzie
PBR3229| Scal <lA|f-9lo] AMQJAI7l =)=zt
plasmid(pHW20) = Cmoi thdle] =3de 5}
A S ¥ ohdzt pTQI64e] Tagl 332
Holl Aot vlatrizl 2 Rsal ©tdAsiols Bgl 11
A4 RS 2AsigiEd pSBK2039 Bl I1o
°jgt 414 plasmid & pBD9¢] Km =3kAl=le-
284 A7l BglIlel 23 A4 plasmid ol 7
A7 s pHWI157} Km Cm 250l 7k4=4o]
HA Emoilgl A48 sl n 9lieziez Ho}
(Fig.7) Cm Ag}4d 72 A= Belll olA2
% 2Pshe L2kb ool ZAY oz 22

(e

F.S
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HehFig.9),

ol Ax= S. aureus A4 E4s Hej% Cm
A fAxel pCl94(Horinouchi and Weisb-
lum, 1982)2} pC221(Wilson %, 1981) ]
1.1kb oJWell4] cloning 5l = 2te} w3
pSBK2034<] 1,2kbuoll 9%)dl= Cm =g+
TAAE Cm Hg4e Jebied 198 2ac
Aol sbg Zrlebar Agzbsic, =& 1 2kb o]
el SAshe AgEL QA9 E olo] nyg
Cm A4 FARALe] At o8} vim
sto] Bokgwl, pC194yt pC2214ke] Cm A1 3}4g
TRzl EA5A] 9 Belll Tag 1 59 A
EL A7 HAshdon, cat-86 Ao &
Aehe Xba, 1, Bell, Hind 19 A3ti4s qlals
A7b EASA] @ Aoz Mol 712 Cm A
F4 FAzebs o714l 9leiA) Alo|dt 91
AFE Hojxr},

£ d7e Yoz Cm Ao Fodsls 5
Ap Aol 7]Eo2 o2z chloramphenicol
acetyltransferase(CAT)oll 2}gF 719lx]e] ofx
W Cm A4 fzte] Wk 59 pad) »
oled okge] Cm A Faxle] 7|4 727

L=die}

N
B
N
Eh

|9

ol
2
rix

[e)

o
i
[+~ oi

&
Eez G CAT $aAe] st vl me 73
o4 ZEH Cm A4 Fu7159) who] 7]
4% 4 91g Zoz grw

2

A Heted oHF AdAE 2% Staphylococcus aureus D-H-122.28  chloramphenicol(Cm) A4 4142 7}
A7 ez #ql® R-plasmid(pSBK203, 2,5Mdal)e 2e|sled Bacillus subtilis BD170 Woil 4 w4 om] o] Cm %8
A FHA%E cloning 317] #sed pSBK2034e) Ajhi A lAl R E A soch,

PSBK203 4e] Taql ¥4 (1, 3kb}e pBD9e] Clal Q4 ¥-Sluhell Ahdsled 32 2% plasmid(pTQ16)SH Tagl 3
FA™A 0.1kb ool gt Rsal dd= (1,3kb)e pBR3229 Scal A4 %8o] Alelsie] e Aza

plasmid(pHW20)oll4] Cm #3}4o] #E=gc),

pBD9 3 pBR322 4ol ARIE el Hinf1, Tagl 9 Bgllle] Aa4 AR5} EAstgion] o5 2 Belll

A4 ¥-3Aol gt} Cm =840} 84 =igic,
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