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PCR

PCR (blue colony)
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9
EcIHKI* *
1, T-
la pGEM R-T 1b pGEM R -T (Easy cloning Vector)
2 T- PCR (ligation) 2 2
DNA
3 , Ec/HKI (restriction site)
, (1 ) Ec/HKI
4 | Ec/HKI .
5a , Ec/HKI 3 (dTMP) Ec/ HKI
5b , Ec/HKI (T) Ec/HKI .
6 , Ec/HKI 3 (dGMP) Ec/ HKI
7 , Ec/HKI 3 (dCMP) Ec/ HKI
8 , Ec/HKI 3 (dAMP) Ec/ HKI
9 , DNA 3 (dTMP), (dAMP), (dGMP), (d
CTP) . N (dTMP), (
dAMP), (dGMP), (dCTP)
10 , DNA 3 (dTMP), (dAMP), (dGMP),
(dCTP) 4 pSL-T, pSL-G, pSL-C, pSL-A
10a pSL-T 10b pSL-G , 10c pSL-C , 10d pSL-A
3 , Ec/ HKI E
c/ HKI
(primer; 'PCR ' )
(polymerase
chain reacrion; 'PCR' ) , .
PCR PCR DNA ( 'PCR ' )
, PCR (cloning vector)
. PCR DNA (Tag. DNA polymerase) , DNA
, PCR 3 (dAMP) , PCR
(dAMP) (dAMP)
(dTMP) 3 T- (1 2 ).
, PCR DNA PCR 3 (dAM

P)

(Hu, DNA Cell Biol. 12, 763 (199
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3); Magnuson et al., BioTechniques 21, 700, (1996)). PCR 3 (dAMP)
DNA (dAMP) ,
(dGMP), (dCMP), (dTMP) . , PCR
(primer) 5' (dAMP) ( , 5'-GTTC.))
( , 5'-TCAG..) : , (dAMP)
(blunt end) (primer)
(dCMP), (dGMP), (dTMP) 3 ., PCR
PCR 3 (dAMP) , (dCMP), (d
GMP), (dTMP) , 3 (dTMP)
T- , PCR (ligation)
, T- , PCR
, PCR PCR
3 T-
T- . 3 (dTMP)
, T- , DNA EcoRV
(blunt end) DNA , 3
(dTMP) (terminal deoxynucleotidyl transferase)
, T-
, , (dTMP)
, T- ,
(dTMP) , (self ligation) PCR
(translation reading frame shift) (white colon
y)
PCR
: 3 (dTMP)
, (dAMP), (dGMP), (dCTP)
PCR , ,
4 (nucleotide residue) , 4
, 3 (A, T,G, O PCR
(ligation) . , , 4
Ec/ HKI .
3 (unpaired single overhang)
DNA (linearized double strand vector)
, Ecl/HKI
) , DNA
, (restriction site) ,
: 3
Ec/ HKI . .
3 , Ecl HKI
Ec/ HKI ( 3):
5'GACNN N ¢ NNGTC 3
3'CTGNN! _N NNCAG 5’
N ACGT . N
, Ecl/ HKI Ec/ HKI , (1) 3 (
N) . , Ecl HKI
, Ec/HKI Ec/ HKI . Ec/ HKI
(dAMP), (dCMP), (dGMP), (dTMP) N
/ HKI Ec/ HKI 3

, EC



, Ec/ HKI 2
Ec/ HKI N
, Ec/ HKI
G C
, Ecl HKI 3

IA Tl

Ecl HKI ( 4 ).

Ecl HKI Ec/ HKI

, Ec/ HKI

, pPUC , pBluescript
, Ec/ HKI

, Ecl/ HKI , Sac |l

, pPGEM

Pst |
el
, Ec/ HKI
(spacer)

Ec/ HKI
. Ecl HKI

, (spacer) ,

PCR
. , Ec/ HKI ,
(open reading frame)
(Lacz)

, Ec/ HKI

(plate) .
(Lac 2)

(IPTG)

(LB)

(X-gal)
, Ec/HKI PCR
, PCR

PCR

PCR
Ec/ HKI , (Lacz)
porter gene) , GFP(green fluorescence protein)
a lethal gene)
Ecl HKI (spacer)
(Lacz)
Ec/ HKI

ST-7 ST-8

Sac | Pst |
1 ST-2,ST-3 ST-4,ST-5 ST-6,
, Ecl HKI

1 2 ST-1 ST-2
(Hybridization reaction)
L 1; ST-1]
5'-GGACCGTGAGTCTTTGACAGAGAGTCTGCA-3'
[ 2; ST-2]
5'-GACTCTCTGTCAAAGACTCACGGTCCGC-3'
[ Ec/HKI (M]( 5a)

Ec/ HKI
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Ec/ HKI

Iz

, GC

, Ec/ HKI

Ec/ HKI

Ec/ HKI
Sac | Pst |

Hind I, Sphl, Apal, Nd

2 Ec/ HKI

, Ec/ HKI
PCR
(Lacz)
, (Lacz)
(IPTG) (X-gal)
. , Ecl HKI
(Lac 2) ,
(LB)

(colony) PCR

, Ec/HK

(re
, luc(luciferase) , (Lambd
, Ec/ HKI 3

ST-

100
Ec/ HKI

5'-GGACCG T GAGTCTTTGACAGAGAGTCTGCA-3' (ST-1 )

3'-CGCCTGGCACTCAGAAACTGTC T CTCAG-5"' (ST-2
Sac Il Ec/ HKIl(spacer) Ec/ HKI Pst |
ST-1 ST-2

Ec/ HKI 3

3'-CGCCTGGC ACTCAGAAACTGTC (3") _T CTCAG-5'
, Ec/ HKI
, 3 (M
Ecl HKI
SG-2

(dGMP)

Ec/ HKI (T)

Ec/ HKI
(dTMP) (
5'-GGACCG _T (3') GAGTCTTTGACAGA GAGTCTGCA-3'

Ecl HKI ,
50 ).

(MC 5a)

Ec/ HKI ,

3 4
Ec/ HKI

SG-1
(©) (
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6 ).
[ 3; SG-1]
5'-GGACCGGGAGTCTTTGACAGCGAGTCTGCA-3'
L 4; SG-2]
5'-GACTCGCTGTCAAAGACTCCCGGTCCGC-3'
, Ec/HKI (dCMP) 5 6 SC-1
SC-2 Ec/ HKI m Ec/ HKI ©
(7 ).
[ 5; SC-1]
5'-GGACCGCGAGTCTTTGACAGGGAGTCTGCA-3'
L 6; SC-2]
5'-GACTCCCTGTCAAAGACTCGCGGTCCGC-3'
, Ecl/ HKI (dAMP) 7 8 SA-1
SA-2 EcIHKI (m) Ec/ HKI(A)
( 8 ).
[ 7; SA-1]
5'-GGACCGAGAGTCTTTGACAGTGAGTCTGCA-3'
L 8; SA-2]
5'-GACTCACTGTCAAAGACTCTCGGTCCGC-3'
1 8 4 Ec/ HKI Sac
I Pst | Sac Il Pst |
, Ecl/ HKI pGEM (Promega ), pPUC (New England Biolabs
), pBluescript (New England Biolabs ) . , Ori
( (aphicilin), (tetracycline) ), (
multi cloning site ; , Apal, Hindl I, Nco |, EcoRIl, Sacl, BamH |, Pstl, Ndel; 1 : pGEM-T
) . , Ec/ HKI
, DNA , . PCR
, tac (promoter) T7 (promoter)
(promoter) .
Ec/ HKI .Sacll Pstl pGEM-5zf(P
romega ) Sacll Pstl 4 Ec/HK ,
(Sambrook et al., Cold Spring Harbor Lab. Press, New York, 1989)
pSL-Te, pSL-Ae, pSL-Ce, pSL-Ge .
pSL-Te, pSL-Ae, pSL-Ce, pSL-Ge Ec/ HKI(Promega )
, (gel elution) ( 9. , (gel
elution) , Ec/HKI 1% (agarose gel) (electophoresis)
(Promega ,cat.# A7170)
, (purity)
(high activity) .
3 3'-T, 3'-A, 3'-G, 3'-C
pSL-T, pSL-A, pSL-G, pSL-C ( 10).
pSL-T, pSL-A, pSL-G, pSL-C ,
PCR ,
, DNA
, Ec/HKI Ec/ HKI N
, Ec/ HKI 3 ,
[ 1; Ec/HKI ]
100 pmol ST-1 ST-2( 1 2) 4 , 10X (oligonucl
eotide buffer; 0.1M NaH , PO ,) 10 ,3 82 100 90 10 .
, . 10mM 100%
MgCl , 140009 20 .
3 10 . , ST-1 ST-2 Ec/ HKI
m .
ST-1 ST-2 , SG-1 SG-2( 3 4),sC-1 SsC-2( 5 6), SA-1
SA-2( 7 8) Ec/ HKI (M Ec/ HKI (G),
Ec/ HKI (©), Ec/ HKI A) .
[ 2; pSL-Te, pSL-Ae, pSL-Ce, pSL-Ge 1
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1 Ec/ HKI Sacll  Pstl . , pGEM
-5zf (Promega ) Sacll  Pstl . 1 (50ng) |, 1
' (cohesive end)’ Ec/ HKI 1 10X (liga
se buffer) 1 , T4 DNA 0.5 3 6.5 4 8 .
, Ec/ HKI (ligation reaction) , p
SL-Te, pSL-Ae, pSL-Ce, pSL-Ge .
[ 3; pSL-Te, pSL-Ae, pSL-Ce, pSL-Ge ]
CaCl , (Sambrook et al., Cold Spring Harbor Lab. Press, New York, 1989, p.1.82-1.84) ,
JM109 (competent cell) 2 ,
200 10 30 , 42 90 .
, 1 2 SOC 800 37 45 . 20
(IPTG) (X-Gal) (LB) 37 12
. Ec/ HKI (Lacz) (Lacz)
) (IPTG) (X-Gal) (LB)
(blue colony) . , (Blue colony)
Iml (LB) 37 10 , Promega Wiz
ard plus mini-prep. kit pSL-Ae, pSL-Te, pSL-Ce, pSL-Ge .
Ec/ HKI , Ec/ HKI
[ 4; pSL-T, pSL-G, pSL-C, pSL-A 1
pSL-Ae, pSL-Te, pSL-Ce, pSL-Ge 20 , Ec/HKI (Promega )1 |, E (buffer E)
3, 3 6 37 4 . , Ec/ HKI Ec/ HKI
2 Ec/ HKI , Ecl HKI .
, 1% DNA , pPSL-T, pSL-G,
pSL-C, pSL-A . , Promega Clean-up
., DNA 15
1 37 5 .
, 80% (isopropanol) 2
3 50 5
pSL-T, pSL-G, pSL-C, pSL-A (WPA )
< 1>
Ec/ HKI pSL-T, pSL-G, pSL-C, pSL-A Pr
omega pGEM-T (cat # A3600; 3' T , 1 ) ,
(Spectrometer, WPA ) 50 ng , 300 bp
PCR (Ligation reaction) . , (Sam
brook et al., Cold Spring Harbor Lab. Press, New York, 1989) , (IPTG)
(X-Gal) (LB) 37 12 . (LB)
1 .
[ 1]
13l 23l 33l 43|
HE | yhite | Blue /CW';"; white | Blue /Cw':i”tee white | Blue /Cv:;i"tee white | Blue /cw:i”tee
colony|colony colony colony|colony colony colony|colony colony colony|colony colony
POENT! 2o | a2 |1or10| 67 | 85 |9/10| 83 | 41 10710 75 | 34 | 10/10
vector
PSUT) s | 7 lemo| 75 | 5 [10/10] 79 | 11 |10/10] 69 | o | 10/10
vector
LG 43 | s [1oim0| 39 | 7 |90 3 | 6 |90 | 41| 8 | 10/10
vector
PSUC 4 | s |oo| 43 | 10 [10/10] 41 | 5 [1o/10| s | 7 | 10110
vector
PSUAY o5 | 2 loimo| 31 | 3 [10/10) 20 | 4 [0 | 24 | 6 | 10/10
vector
PCR (white colony) . ,
Sac ll Pst | . .
300bp DNA , PCR
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, 1 , pSL-T, pSL-G, pSL-C, pSL- A pGEM-T
PCR (Blue colony) , Ecl HKI
(PCR ) PGEM-T pSL-T
, pSL . 1:4:4:3(pSL-T;-G;-C;-A) PCR
. , 1 PCR PCR , pPSL-T : pSL-
G:pSL-C:pSL-A=7:4:4:3 4 PCR
, pSL-T, pSL-G, pSL-C, pSL-A , T-
PCR 3 3'-C, 3'-G, 3'-A PCR
) PCR (primer) 3
. , PCR (sampling) , pSL-T, pSL-G, pSL-C,
pSL-A , pSL-T, pSL-G, pSL-C, pSL-A
PCR , .
, , Ecl/ HKI 4- (four-base vector)
4 Ec/ HKI , T-
, (Gel Elution) pSL-T, pSL-G, pSL-C, pSL-A
. , T-
PCR ,
, PCR
(57)
1.
DNA PCR ,
DNA , 3" (end) (dAMP), (dGMP), (dCMP)
(dTMP) ;
, DNA (linearized double strand vector) 3
(unpaired single overhang) )
DNA 3
4 , 4 PCR
2.
3.
4,
5.
6.
Ec/ HKI Ec/ HKI , Ecl HKI
Ec/ HKI ,
Ec/ HKI
5' GACNNN | NNGTC 3'
3' CTGNN | NNNCAG 5'
, Ec/ HKI N Ec/ HKI N
Ec/ HKI



6 , Ec/ HKI Ec/ HKI
(reporter gene) (open reading frame)
8.
7 , (reporter gene) (Lacz)
0.
6 , Ec/HKI , 1
, 3
5 6
7 8
Ec/ HKI
10.
2
Ec/ HKI
11.
6 9 Ec/ HKI Ec/ HKI
Ec/ HKI Ec/ HKI
12.
11 , (Lacz) , Ec/HK
(reporter gene) (open reading frame)
13.
14.
15.
3" (3'-end)
6 9 Ec/ HKI , Ecl/ HKI
Ec/ HKI (ligation reaction)
Ec/ HKI Ec/ HKI 2 ;
Ec/ HKI
16.
15 , Ec/ HKI
Ec/ HKI
ing frame) 1
Ec/ HKI )
1
17.

10-0453279

Ec/ HKI

Ec/ HKI

Ec/ HKI

DNA

Ec/ HKI

(reporter gene)
(open read



Xmnt 1894

Xmn 12909

| JAMP(3")

5'

5

(3')dAMP

pGEM®-T Easy
Vector

pGEM®-T
Vector

PCRZLE

3

dAMP(3') 5'|

5'

5' GACNNN | NNGTC 3'

3' CTGNN | NNNCAG 5'

(3')dAMP

1 start
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o J
IR R
Y, o Y

£o/ HKI £e/ HK1

[o]
zoey  BoRS

Fo/ HKI M CHE Mt 24 Fo/ HKI W CHE HIs 89
( Sacll ) ( Pst1 )

5a
5'-GGACCGTGAGTCTTTGACAGAGAGTCTGCA-3"  (ST-1 primer)
3'-CGCCTGGCACTCAGAAACTGTCTCTCAG-5" (ST-2 primer)

Sacll EcIHKI(spacer)Ec/HKI Pstl

5b

5'-GGACCGT(3")  GAGTCTTTGACAGA GAGTCTGCA-3'

3'-CGCCTGGC ACTCAGAAACTGTC ~ (3')TCTCAG-5'

6

5" ~GGACCGGGAGTCTTTGACAGCGAGTCTGCA-3"

3" -CGCCTGGCCCTCAGAAACTGTCGCTCAG-5"

7

5" -GGACCGCGAGTCTTTGACAGGGAGTCTGCA-3'

3'-CGCCTGGCGCTCAGAAACTGTCCCTCAG-5"

8
5'-GGACCGAGAGTCTTTGACAGTGAGTCTGCA-3'

3'-CGCCTGGCTCTCAGAAACTGTCACTCAG-5"

- 10 -
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2H #H dZE |SAEX

(Lac 2)
£fo/ HKI FtHIE & SacTl
lf | || \}\ Pst 1
I [r‘j Wlw]% Spacer V%% l{Jl | +
£fc/ HKI £c/ HKI \
SacIl Pst T

Sacll, PstT HIBt&A Hel
I &tetS(ligation reaction)

{ | | {
V1 27 s ) 10| )

I Sac1l ¢ * £stT
£/ HKI £fc/ HKI

Lo/HKI MBtEA Hel
m & %2&(Gel elution)

T AT

" SacT PstT

10a

T7 4
Ava 1
Aat T

Sof 1
T Neo 1

f1 ori Sac L

LacZ

' T Pst 1
Amp &/ HKI sa/ 1
Cassette Noe 1

Sac 1
Bst X1
Vo

SP6 t

ori

10b

T7 4

Apa T
Aat T

Soh 1
I Neo T
1 ori Seac 1L

LacZ

. ) Pst T
Amp o/ HKT Sa/ 1
Cassstte Noe T
Sac 1
Bst X1

Ns/ T
SP6

ori

- 11 -
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10c

T7 4
Apa 1
Aat L

Soi 1
RN WNeo T

1 ori Sac I

LacZ

r C Pst 1
Amp Fo/ HKT Sa/ 1
Cassette Noe T

Sac 1
Bst X1
Ns/ T

SP6 ¢

ori

10d

T7 4
Apa I
Aat T
Sph I
] Nco I

1 ori Sac IL

LacZ

A A Pst 1
Amp £o/ HK1 sal I

Cassette Nde T
Sac I
Bst XI
Ns! T

SP6 ¢t

ori

<110> Seoulin Scientific Co., Ltd <120> a vector wherein each of 3" end has a projected base same
or nonc omplementary to each other, EcIHKI cassette, and methods for usin g them <130
> pa00048 <160> 8 <170> KOPATIN 1.5 <210> 1 <211> 30 <212> DNA <213> Artificial Seq
uence <220> <223> a primer for EcIHKI cassette <400> 1 ggaccgtgag tctttgacag agagtctgca
30 <210> 2 <211> 28 <212> DNA <213> Artificial Sequence <220> <
223> a primer for EcIHKI cassette <400> 2 gactctctgt caaagactca cggtccgc
28 <210> 3 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> a pri
mer for EclIHKI cassette <400> 3 ggaccgggag tctttgacag cgagtctgca
30 <210> 4 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> a primer for EcIHK

I cassette <400> 4 gactcgctgt caaagactcc cggtccgc 28 <210>

5 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> a primer for EcIHKI cassette <4
00> 5 ggaccgcgag tctttgacag ggagtctgca 30 <210> 6 <211>
28 <212> DNA <213> Artificial Sequence <220> <223> a primer for EcIHKI cassette <400> 6 gact
ccctgt caaagactcg cggtccgce 28 <210> 7 <211> 30 <212> D
NA <213> Artificial Sequence <220> <223> a primer for EcIHKI cassette <400> 7 ggaccgagag tctttg
acag tgagtctgca 30 <210> 8 <211> 28 <212> DNA <213> A
rtificial Sequence <220> <223> a primer for EcIHKI cassette <400> 8 gactcactgt caaagactct cggtccgc

28

- 12 -
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