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INTRODUCTION
Since the last compilation of restriction enzymes (1), 300 new entries have been added
including 12 new specificities. With the growing size of this database and the recognition
that the most widespread use of the information is as a database for computer programs
predicting restriction enzyme cleavage patterns, the new format has been continued. This
format is intended to contain the minimal amount of information required by a computer
program. It should be noted that only enzymes for which the recognition sequence is known
are included. This new list is shown"in the first Table, while an alphabetical listing of
all Type II enzymes is presented in the second Table. A copy of the restriction enzyme
data base in its previous format (2), including enzymes of unknown recognition sequence,
will be available upon request. It should also be noted that an alternative compilation of
these enzymes has recently been produced (3).

The database shown in these Tables is available online through the BIONET computer
resource. A version corresponding to the printed text is located in the file
< ROBERTS > RESTRICT.NAR Several alternative versions are available and are
documented in < ROBERTS > RESTRICT.DOC. It is also possible to get regular monthly
updates by electronic mail. Enquiries should be directed to roberts@cshlab.bitnet.

In forming this list, all endonucleases cleaving DNA at a specific sequence have been
considered to be restriction enzymes, although in most cases there is no direct genetic
evidence for the presence of a restriction-modification system. The endonucleases are named
in accordance with the proposal of Smith and Nathans (4).
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Enzyme

EcoM
EcoBl
EcoDl
EcoDXXl
EcoEl
EcoKl
EcoRUWl
£<x>R124I
SrySBI
SrySJI
SrySPI
StySQl

Enzyme1

Aata
Acd
Acyl

AflU

Aflm
Aham

AM

Atwm
Apal

ApaU

Recognition
sequence

GAGNNNNNNNGTCA
TGANNNNNNNNTGCT
TTANNNNNNNGTCY
TCANNNNNNNATTC
GAGNNNNNNNATGC
AACNNNNNNGTGC
GAANNNNNNNRTCG
GAANNNNNNRTCG
GAGNNNNNNRTAYG
GAGNNNNNNGTRC
AACNNNNNNGTRC
AACNNNNNNRTAYG

Isoschizomers Recognition2

AhaO.
AosU
AstWl
AsuUl
BbiQ
HgiDl
HgiGl
HgiHU
HinU
HinSl
NlaSU

Eip4I

Dral

Mid
Oml
OfuNI
Oxa\

Bspl20
EaEl

Amel
Snol
Ubo44l
Vnel

Sequence

GACGTtC
GTtMKAC
GRtCGYC
GRtCGYC
GRtCGYC
GRtCGYC
GRtCGYC
GRtCGYC
GRtCGYC
GRICGYC
GRtCGYC
GRICGYC
GRCGYC
GRCGYC
CITTAAG
CITTAAG
AICRYGT
TTTtAAA
TTTtAAA
AGICT
AGICT
AGCT
AGCT
AGCT
CAGNNNtCTG
GGGCCIC

I GGGCCC
GGGCCC
GITGCAC
GTGCAC
GITGCAC
GITGCAC
GITGCAC

Type I enzymes

Me

Type II enzymes

Me3

site

3(5)

4(5)

site3

2(6) -3(6)
3(6) -4(6)

2(6) -3(6)
-3(6)

2(6) -4(6)

2(6) -3(6)

Commercial4

source

GMNPRU
ABGIMNPRU
MR
N

A

AGN

G

ABGIMNPRU
ABGIMNPRU

N
BGIMNPRU

AGN

Reference

545,546
547-551

552
553,554
555,556

557-560
561
561
562
563
562
564

Reference

5
6
7
8
9

10
10
11
12
12
13
14
15
16
17
18
17
19
20

21-24
25,26

27
28
29
30

31,32
33
34
35
27

36,37
38
39
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Enzyme1 Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Asul

AsuU

Aval

Apul
Bac36l
BspBU
CfiAl
CfrSl
QH 31
QT-231
Qr33I
C>451
CfiA6\
Cfr\l\
Cfr52\
Cfr54l
QrNI
£co39I
£co47n
Eco\96U
EcoTOU
Gse\
Hin5H
MjaU
NlaDU
NnwEll
NmuSl
NspW
NsplM
Psel
Pspl
Sau96l
Sdyl

Acal
Avil
fisp82I
fispll9I
firtBI
Csp45I
Fsph
Lspl
Mlal
NspV
NspBl
NspFl
Nspll
SspU

Acri
Aqul
AspBl
AspCl
AspDl
Avri

GtGNCC
GGNCC
GtGNCC
GIGNCC
GGNCC
GGNCC
GtGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GtGNCC
GGNCC
GGNCC
GGNCC
GIGNCC
GGNCC
TTtCGAA
TTCGAA
TTCGAA
TTCGAA
TTCGAA
TTtCGAA
TTICGAA
TTICGAA
TTICGAA
TTICGAA
TTCGAA
TTCGAA
TTCGAA
TTCGAA
TTICGAA
CtYCGRG
CYCGRG
CIYCGRG
CYCGRG
CYCGRG
CYCGRG
CYCGRG

4(5)

1(5)

R

AU

P

BGMNR

G

N
R

AP

ABGIMNPRU

40
41
41
42

43,44
43,44
43,45

46
47
47
47
47
48
49
50
52
53
51
51
54
15
55
56
57
58
59

60,61
62
63
64
65

10,66
67,68

62
69
48

70,71
72,73

74
36,37

75
59
76
54

60,68
77

78,79
68

80,81
76
76
76
82
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Enzyme1 Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

AvaU

flrtSI
EcoSSl
Ml
NmuM
NspUl
NspDl
NspEl
NspSM

Afll
Aspeni
AspBU
Aspca
AspDU
BamNjl
Bme216l
fisp 1001
flWI
Caul
CUT.
OmU
EagMl
EaAll
Erpl
Fdil
FspMSl
GspM
HgiBl
HgiCa
HgiEl
HgiHm
Hgiil
Hspl\
Mfol
MspM

ma
NmuAH
NspDH
NspGl
NspHE
NspKl
Sfrl
Sinl
SinM
SinBl
SinCl
SinDl
SinU
SinFl
SinGl
SinUl
SMI
Tnd

C1YCGRG
CYCGRG
CYCGRG
CYCGRG
CIYCGRG
CYCGRG
CYCGRG
CIYCGRG
GIGWCC
G1GWCC
GGWCC
GGWCC
GGWCC
GGWCC
GIGWCC
GIGWCC
GGWCC
GGWCC
GIGWCC
GGWCC
GGWCC
GtGWCC
GtGWCC
GIGWCC
GIGWCC
GIGWCC
GGWCC
GIGWCC
GtGWCC
GIGWCC
GtGWCC
GIGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GIGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC

ABGIMNPR

4(5)

70
83
76
76
59
76
84
85

78,79,86,87
17
88
76
76
76

89-91
92,93

33
94

95,96
61
97

98,99
53,100

41
101,102

41
103

12
12
12
13
13
48

104
104
76
76
76

60,68
76

60,61
105

62,107,108
106
106
106
106
106
106
106
106
106
109
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Enzyme1

,4 wam

AvrQ
Ball

BamHl

BM

Bfcvfl
Bcefl
Bell

Bgtl

Isoschizomers Recognition2

£coT22I
Nsil

Mscl

Aad
Aael
AcaU
AccEBl
AinU
AUT.
/U/12257I
/UH2258I
AipTII
BamFl
BamKI
BamNI
BsplOl
flsp46I
fljp98I
Bsll
BstQl
Cell
Ddsl
Gdol
Ginl
Goxl
Gsem
Mlel
NasBl
NspSMV
Pae\n\
RhA
RhA\

AlwSX

AtuCl
BspXH
fi«GI
BstKl
Cpel
Qhl
Fbal
Povi
Ssel
SstTV

Vanl

Sequence

ATGCAT
ATGCAIT
ATGCAtT
CtCTAGG
TGGICCA
TGGCCA
GIGATCC
GGATCC
GGATCC
GGATCC
GIGATCC
GGATCC
GtGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GIGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GtGATCC
GGATCC
GGATCC
GGATCC
GCAGC(8/12) 2(5),-2(5)
GCAGC(8/12)
GAAGAC(2/6)
ACGGC(12/13)
TIGATCA
TGATCA
TIGATCA
TGATCA
TGATCA
TGATCA
TGATCA
TGATCA
TIGATCA
TGATCA
TGATCA
GCCNNNNtNGGC
GCCNNNNNGGC

Me3

site

4{5)

5(4)

Commercial4

source

G
U
BMNR
N
ABGIN

ABGIMNPRU

GP

GIN

BGIMNPU

BGIMNPRU

Reference

110,111
112
113

82,114
32,115

27
116-118

119
119
68

120
68

121
122
122
68

123
123
90
33
69
33

124,125
70
68

126
119
127
119
54
25
25
85
51

128
129

116,130-132
133
134
135
136
137
138
139
70

140
141
105

98,142
54

143
144-148

149
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Enzyme1

Bgia

Binl

BsaM
flwBI
BsePl

Bsm\
BsmM

BspHl

flipMl
Bspim

Bsri
BstEa

BstXl

CauU

Isoschizomers Recognition2

NspMACl

Ahvi
BthU

fijoPI
Bsrm
BsiHU
£co1431
EspTI
EspSl
Kpn30l

Ubd26l

RspXl

Accm
fifc/74111
Bfo7920I
CauBil
Kpri2l
Mro\

Acril
AspAl
BsGU
BstDl
BslPl
CfiTi
Cfr\9l
Ecal
Eco9il
£coO65I
Koxl
NspSAH
SdM

flisGI
flflTI

Ahal
AseE
Aspll
Bcnl
Bspll
Bsp%l

Sequence

AIGATCT
AIGATCT
GGATC(4/5)
GGATC(4/5)
GGATC
YACGTR
GATNNNNATC
GCGCGC
GCGCGC
GCGCGC
GICGCGC
GCGCGC
GCGCGC
GCGCGC
GCGCGC
GAATGC(1/-1)
GTCTC
GTCTC(l/5)
TICATGA
TICATGA
ACCTGC(4/8)
TICCGGA
TtCCGGA
TCCGGA
TCCGGA
TICCGGA
TtCCGGA
TICCGGA
ACTGG(1/-1)
G1GTNACC
GIGTNACC
GIGTNACC
GGTNACC
GGTNACC
GIGTNACC
GGTNACC
GGTNACC
GIGTNACC
GIGTNACC
GIGTNACC
GGTNACC
GIGTNACC
GGTNACC
CCANNNNNINTGG
CCANNNNNNTGG
CCANNNNNNTGG
CCtSGG
CCISGG
CCISGG
CCSGG
CCISGG
CCSGG
CCSGG

Me3

site

2(4)

Commercial4

source

ABGIMNPRU

N

N

GNU

GN
N

N
G
N
N
AGR

U
N
BGMNPU

G

GNRU

A

Reference

144,148,150
151
152
153
154
71

155
139
139
139

139,156
129
69
69

157
66
71

158
159
160

153,161
153,161
66,162

163
163
164

33,165
166
167

168,169
68
36

170
70

171
43
47

172
173,174
175,176

177
85
68

139,178
139
139

95,96,179
8

180
129

181-186
33
33
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Enzyme1 Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Cfri

cynoi

Oa\

CvOl

DdA
Dprd*

DnOl

flsp55I
EciDl
EcoUll
Eco\T91
£col90I
HgiS2U
HMl
Neil
Pae\m
RshU
Ssp2l
Tmull

Qi-141
Cfr3Sl
QT-391
CfiAOl
Eael
EciBl
Eco901
Eco\64l
Ecom

Bsp21I

AsplVTl
BanUl
Bard
Bdil

mm
Bscl
Bsp2l
BsjAl
BspMl
fijplO6I
fispXI
Op4I

CviKl
CviU
CVJMI

CWNI
CvrOI

Cfid*
NanU*
NgoDm*
NmuDl*
NmuEl*
NsuDl*

CCSGG
CCSGG
CCSGG
CCSGG
CCSGG
CCSGG
CCSGG
CCtSGG
CCSGG
CCSGG
CCSGG
CCSGG
YIGGCCR

YGGCCR
YGGCCR
YGGCCR
YGGCCR
YtGGCCR
YGGCCR
YGGCCR
YGGCCR
YGGCCR
RICCGGY
RCCGGY
ATtCGAT
ATCGAT
ATCGAT
ATICGAT
ATICGAT
ATCGAT
ATtCGAT
ATCGAT
ATCGAT
ATCGAT
ATtCGAT
ATtCGAT
ATCGAT
RGICY
RGCY
RGCY
RGCY
RGCY
RGCY
CtTNAG
GAITC
GAITC
GATC
GATC
GATC
GATC
GATC
RGtGNCCY

BGMNU

4(5)

4(5)

2(5)

5(6)

GMN

AU

ABGMNPR

U

3(5)

1(5) BGIMNPRU
ABGIMNR

GM

69
34

187
51

187
188
189

190,191
51
93

129
173

44,186,192,1
93
43
46
47
47

194,195
34

173
129
28

43,44,186,1%
173

197,198
88
5

199
200
201

36,202
33
33
69

203
138
69

204,205
206
206
206
206
206

207-209
210-212

213,214
215
216
57

217
57

218-220
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Enzyme1

Dram
Drdl
Drda
Dial
Edl
Eco3U

EaATta

£co57I

£c»NI

EcoRI

Isoschizomers Recognition2

&wO109I
Pssl
VneM

Bsal
EceAll
Eco5U
Eco95l
Eaffn
&O101I
Ecol20l
Ecoxrn
Eco\291
Eco 1551
Ecol56l
Ecol5Tl
£col62I
£col851
&»191I
Eco2031
&O204I
£co205I
EcolXTl
Eco225l
Eco233l
£co239I
Eco240\
EcoUM
Eco246l
£co247I
Ppal
Sau\2l

AM

Bsp6U
Ecol25l
Fsfl

finWI

Eco82l
£col59I
Eco2281
Eco2371
£co252I
Rsti
Ssol

Sequence

RGtGNCCY
RGGNCtCY
RGGNCCY
CACNNNIGTG
GACNNNNINNGTC
GAACCA
CtCRYGG
TCCGCC
GGTCTC<l/5)
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
AGCIGCT
AGCtGCT
CTGAAG(16/14)
CTGAAG
CTGAAG
CTGAAG
CCTNNINNNAGG
CCTNNNNNAGG
GIAATTC
GAATTC
GAATTC
GAATTC
GAATTC
GAATTC
GIAATTC
GIAATTC

Me3

site

3(6)

2(6)

Commercial4

source

AGNU
I

MN
N

AU

N

ABGIMNPRU

Reference

221
126,222

149
218-220

223
223
224
34

225
71

187
129
226
227
187
187
51
51

187
187
187
51
51

187
187
187
187
48

129
33

129
48
48
33
33

153
173
53

228
229
173
51

230
231

71
232-234

226
51
48

129
129

235-237
238,239
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Enzyme' Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

fi»Rn5

Aeul
Aorl
Apy\
AluW
AxuSl
AtuO.
BinSl
ftp56I
ftp 1031
ftrGO
flrtNI
flHOI
ami
CfrSl
CfrUl

Cfiwn
CfiQ2\
Cfi2M
CfrVSl
CfiQJl
Cfr2»l
CfiQSX
cfryoi
Qr31I
Qr35I
QTS37I
CthU
EagKl
Ecaa
Ecta
Ecttel
£c/136I
&/137H
£WS39I
£co38I
EaAOl
EaAll
EcoGOl
Eco6U
Eco67l
EcolQl
EcolW
Eco\2%\
EcoMOl
Ecol93l
Eco2m
Eco2m
Espll
FspKMl
Jfatl65I
KpnlOl
KpnUl

1 CCWGG
CCIWGG
CCIWGG
CCIWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCIWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCIWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCIWGG
CCWGG
CCWGG
CCWGG

2(5) BG

M

240-242
243
119
244
173
245
246
154
69
33

139
247

70
157

43,44
43,44

47
47
47
47
47
47
47
47
47
47

188
248
249

66
250
227

51
187
188
52
52
52
44
44

226
226
251

51
129
187
33
33
33

252
129
51
51
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Enzyme1

+

EcoRV

Espl

£sp3I
Fin\
FniAm

Fold

GdtU
Gsui

Isoschizomers Recognition2

KpnUl
KpnlfA
Mphl
MvcA
SgrU
TaqXl
Zanl

Bspl6l
fli/RI
Ceql
Ecdill
£col78I
Hjal
Nanl
NflM
NsiCl

Ceia
Sari

Bsp6l
Fbri
Uui960I

AccU
BceFl
BceRl
Bepl
Bsp50l
BsplQl
BWUI
flsull92n
flsull93I
&u 15321
fis«6633I
BsuEn
QwAI
FspMl
HM0561
MvaM
Mvnl
PftAl
Seel
Thai

HinGUU

Bco35l

Sequence

CCWGG
CCWGG
CCWGG
CCIWGG
CCWGG
CCtWGG
CCIWGG
GATIATC
GATATC
GATATC
GATIATC
GATtATC
GATATC
GATtATC
GATATC
GATATC
GATtATC
GCITNAGC
GCTNAGC
GCTNAGC
GAGACG
GTCCC
GCtNGC
GCtNGC
GCtNGC
GCtNGC
CGtCG
CGtCG
CGCG
CGCG
CGICG
CGCG
CGCG
CGtCG
CGCG
CGCG
CGtCG
CGCG
CGCG
CGCG
CGCG
CGCG
CGCG
CGICG
CGCG
CGCG
CGICG
GGATG(9/13)
GGATG
YGGCCG(-5 / - l )
CTGGAG(16/14)
CTGGAG

Me3

site

2(4)

2(6)

1(5)

1(5)

3(6)

Commercial4

source

AU

ABGIMNPRU

G
M

N

AG

N

BI
AGIMN

Reference

187
187
253

254,255
256
257
258

259-261
33
70

262
44,263

51
264
215
265
266
267
68

268
69

153
269
270
105
271
272

6,273
274
123

275,276
69
69
70
65

65,123
277

123,278
65,279,280

281
153
282
104
283
27
68

284
285,286

287-289
290

229,291
48
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Enzyme' Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Hael
HatW

florin

Bspttl
&p28I

Bmel42I
HinlU
Ngol

AcalW
Aspl42l
AspTm
BcelM
Bco331
Bill
BluU
Bsel
BM
BshM
BshBl
BshCl
BshDl
BshEl
BshFl
BsplU
BspUll
Bsp226l
fispRI
fosCI
BstCl
BstJl
Bsu 10761
fisulll4I
BsuRl
Btel
Oml
Oil
CsplX
DsaU
FwSl
FnuDl
Hhg\
Mntl
MnnU
NgoU
NgoPU
NgoSl
Nlal
Pcdl
Pall
Ppul
Sfal

Spun

CTGGAG
CTGGAG
WGGtCCW
RGCGCtY
RGCtGCY
RGCGCY
RGCGCY
GGICC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGtCC
GGCC
GGICC
GGCC
GGCC
GGCC
GGCC
GGCC
GGICC
GGCC
GGCC
GGtCC
GGCC
GGtCC
GGCC
GGtCC
GGCC
GGCC
GGCC
GGCC
GGICC
GGCC
GGCC
GGCC
GGtCC
GGCC
GGICC
GGCC

3(5)

ABGIMNP

ABGIMNPRU

3(5)

173
33

292
293,294

295
296
297

298-300
68

188
68

301
33
302
290
303
103
103
103
103
103
103
103
301
301
301

304-306
139
139
70
123
123

300,307,308
309
97

310
49

224
105
272
66

253
311
312
266
313
314
127

315,316
127
317
318

r357
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Enzyme1

Hgal
HgiM

HgiCl

HgiEH
HgiSU.

Isoschizomers Recognition2

Sual
Sul\
TspZNl
TteM
Ttnl
VhtA
Vnil

AspW
Ubdlll

Banl
EcoXl
Eco64I
£col68I
EcolG9l
EcollU
Eco\13l
Eco\9Sl
Espll
Esp6l
Esp91
EsplOI
£jplll
Esp\21
Espl3l
Ejpl4I
£^151
Esp22l
HgiHl

BanU
fljpU7I
fire 18541
Bvul
CfrWl
EcolAl
EcolSl
Eco26l
Ea>351
Eco68l

Eco\m
EcolSOl
EcolUl
Eco2\5\
£co216I
Ecoinx
£coT38I
EcoTm
£coT93I
£i»T95I

Sequence

GGICC
GGCC
GGCC
GCKX
GGCC
GGCC
GGCC
GACGC(5/10)
GWGCWtC
GWGCWIC
GWGCWIC
GIGYRCC
GtGYRCC
GGYRCC
GtGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GGYRCC
GIGYRCC
ACCNNNNNNGGT
GRGCYIC
GRGCYIC
GRGCYC
GRGCYtC
GRGCYIC
GRGCYC
GRGCYIC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC

Me3

site
Commercial4

source

N
N
M

GIMNPU

GIMNPRU

Reference

319
320
321
322
102
128
149

217,296,323
324
325

38
12,326
5,326

129
226,327

187
129
51
51

187
48
69
69
69
69
69
69
69

129
129
13
12
13
5

33
277
328
47

157,329
157
44

157
227
187
51
33

173
173
48

112
330
330
330

r358
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Nucleic Acids Research

Enzyme1 Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Hhai.

HindU

HimSE

Hinfl

Hpal

KoxU

Bcal
Cfo\
FnuDUl
Mn6I
HinTl
HinGUl
HinPU
HinSU
HinStt
Mn/iIV
SriNI

ChuU
Hinll60E
HinU6lU
HMCl
Hindi
Mnnl

Asp52l
Bbri
Bpel
flnFI
cfmi
Oml
Eco6Sl
EcoWl
Eco\m
Eco23H
EcoVTH
HinSm
Hin\TS\
HmlO76m
/finJCD
Hinbm
HinfU
Hsul
Mtil

CviBl
CviCl
CviDI
CviEl
CviFl
CvrGI
FnuM
HhaU
Nad
NenH
Nsim

GRGCYtC
GCGIC
GCX5C
GCGIC
GCGIC
GtCGC
GCGC
GCGC
GICCX:
GCGC
GCGC
GCGC
GICGC
GTYtRAC
GTYRAC
GTYRAC
GTYRAC
GTYtRAC
GTYtRAC
GTYRAC
AtAGCTT
AAGCTT
AAGCTT
AAGCTT
AtAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AtAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
AtAGCTT
AAGCTT
GtANTC
GtANTC
GANTC
GANTC
GANTC
GANTC
GANTC
GtANTC
GtANTC
GANTC
GANTC
GANTC
GTTIAAC

2(5)

5(6)

1(6)

2(6)

5(6)

ABGNPRU

BIMR

N

M

ABGINPRU

ABGIMNPRU

ABGIMNPRU

ABGIMNPRU

177
331,332

28
126
272
333

15
289,334

335
335
335
311
336

337-340
341
282
282
342
343
311

337,338,344
188
66

345,346
347
47

341
227
227
187
48

348
15

289
282
342

66,349
350

66
253

349,351,352
353
353
353
353
353
353
272

354-356
357
357
358

359-361

r359
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Nucleic Acids Research

Enzyme1 Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

HpaU

Hphl

Kpnl

Ksp632I

Mael

MaeU
Maelll
Mbot
+

BseU

Ajp748I
BspSl
&p47I
Bsp4Sl
fiipll6I
flre 11921
fliuFI
FmU
Hapn
HMX
Hin5\
MniQ
Mnol
Mspl
SecU
SfaGUl

NgoBl

Asp718I
£col49I
£spl9I
KpnKl41
Nmil
Sou 101
SM
StfiAI
SlhBl
SthCl
SthDl
SthEl
SthFl
SthGl
SthUl
SthJl
SlhKl
SthU
SthMl
SthSl

Eari

Mjal

Bct2Ai\
fisoPI
&p9I
flsp 181
fln>491

GTTAAC
CICGG
CCGG
CCGG
CCGG
CCGG
CCGG
CCGG
CCGG
CCGG
CICGG
CCGG
CCGG
CCGG
CICGG
CICGG
CCGG
CCGG
GGTGA(8/7)
GGTGA
GGTAC1C
GIGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GIGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
CTCTTC(l/4)
CTCTTC(l/4)
CITAG
CTAG
AICGT
IGTNAC
IGATC
IGATC
GATC
GATC
GATC
GATC

2(5)

1(5)

1(5)

-2(5)
-2(5)

BGMNPRU

AGI

ABGIMNPRU

N

ABGIMNPRU
M

M
N
M

M
M
BGINP

303
298,359,360

188
33
69
69
33

65,123
65,123,279

153
296,362

189
15

253
66,363

132,364,365
366
367

349,368,369
371,372
373,374

375
51
48

188
376
173

377,378
106
106
106
106
106
106
106
106
106
106
106
106

330,377
379
380
381
55

381
381
382
383
139
33
33
69

r36O
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Nucleic Acids Research

Enzyme' Isoschizomcrs Recognition2

Sequence
Me3

site
Commercial4

source
Reference

fisp51I
Bsp52l
fisp54I
Bsp571
fisp58I
Bsp591
&p60I
Bsp6U
Hsp64I
Bsp65l
Bsp661
Bsp6Tl
fljp72I
flsp74I
flsp76I
Bsp9U
Bsp\05l
Bspmi
fispAI
BsrPB
BssGU
BstESE
BstXIl
Cpai.
Cpfl
CspSl
Cxyl
CviAI
CviBD
CviHI
DpnU
FnuAH
FnuCl
FnuEl
Hac\
Mail
MkrM
MmeU
Mnom
Moil
MspGIU
MspBl
MM
MthM
NdeQ
NflW
NflBl
Nfll
NlaDl
NlaB
NmeCl
Nphl
AWAI

GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
IGATC
GATC
GATC
GATC
GATC
IGATC
GATC
IGATC
GATC
GATC
GATC
GATC
GATC
IGATC
GATC
GATC
tGATC
GATC
GATC
GATC
GATC
tGATC
tGATC
tGATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
IGATC
GATC
GATC
GATC
GATC
IGATC
IGATC
IGATC
GATC

2(6)

BG

69
69
69
69
69
69
69
69

301
69
69

301
69

301
301
69

301
69
42

139
139

66,169,384
139
306
220

69
281

385,386
387
206

210,212
66,272

111
272
388
25

389
390
66

382
41

104
139
104
357
265
391
357
56

314
266
266
392

r361
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Nucleic Acids Research

Enzyme1

+

+
+
+
+
+
+

MboQ

Mfel
MM

Aflyl
Mme\
AMI
Msel
MstI

Mwol
Noel

Isoschizomcrs Recognition2

NspAl
Nsul
Pfiil
Rlull
SalM
SalHI
SauSM
Sau6im
SauCI
SauDl
SauEl
SauFl
SauGl
SauMl
SinMI
TruU

Ncul
TcA

Apel
Uba6\

AcaUi
Aosl
Avia
Oca

am
Fdia
Fspl
GspAE
NspKUl
NspU
AfjpMI

AmeE
AniMl
ApeAl
Apri
EcoSdl
Esp5l
Afcsl
NasWl
Nbal
Nbri
NgoMl
NmiFl

Sequence

GATC
GATC
GATC
GATC
GATC
GATC
IGATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GATC
GAAGA(8/7)
GAAGA
GAAGA
CAATTG
AtCGCGT
ACGCGT
ACGCGT
GASTC
TCCRAC(2O/18)
CCTC(7/7)
TITAA
TGCIGCA
TGCGCA
TGCtGCA
TGCIGCA
TGCGCA
TGCGCA
TGCtGCA
TGCIGCA
TGCGCA
TGCGCA
TGCGCA
TGCGCA
GCNNNNNINNGC
GCCIGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GICCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC

Me3

site

4(5)

5(6)

Commercial4

source

ABGIMNPRU

BGINP

ABGIMNPRU

GN
N

G
M

GN

GMNU

Reference

25
57

365
173
231
231

393,394
395
396
396
396
396
396
397
57

109
382,398-400

401
320
402
285
231
48
37

390
132,403

404
130,405

68
9

62
68
61

101,102
74,406

103
62

60,61
60,68

407
408

27
153
27
25

44,409
173
169
25
65
65

410
57

r362

Downloaded from https://academic.oup.com/nar/article-abstract/17/suppl/r347/1218527
by Cold Spring Harbor Laboratory user
on 08 November 2017



Nucleic Acids Research

Enzyme1

Nari

Ncol

Ndel
Nhel
Mom

NlaW

Nod
Nrul

Nspl

NspBU
Pflm
Plel
PmaCl

PpuM

Pstl

Isoschizomers Recognition2

Nmul
NspW
NlaSU
PgR
Psp6U
Rlu\
SacM
SalCl
Saol
SauM
SauBMKI
Skal

BbeM
Bbel
BinSU
Ecom
Ehel
Naml
Ndal
NunU
Sfol

NspSAm

HinlU
HMO.

Bcri
Bsp29l
Bssl
Rluil

Amal
Bsp6Sl
SalDl
Sbol3\

NspW.

BspSTl
EcoTll
PmR

Uball

AM

Sequence

GCCGGC
GCCGGC
GCCGC3C
GCCGCX:
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCtGGC
GCCGGC
GGICGCC
GGCGCC
GGCGCtC
GGCGCC
GGCtGCC
GGCtGCC
GGCGCC
GGICGCC
GGICGCC
GGCGCC
CICATGG
CCATGG
CAITATG
GICTAGC
CATGI
CATGI
CATG
GGNtNCC
GGNNCC
GGNNCC
GGNNCC
GGNNCC
GCIGGCCGC
TCGICGA
TCGCGA
TCGCGA
TCGCGA
TCGtCGA
RCATGIY
RCATGIY
CMGICKG
CCANNNNINTGG
GAGTC(4/5)
CACIGTG
CACGTG
CACIGTG
CACGTG
RGIGWCCY
RGIGWCCY
CTGCAIG
CTGCAG

Me3

site

5(6)

Commercial4

source

BGNP

A

G

ABGIMNPR

BGNP
BGMNPR
N

N

AGIMNPRU
ABGIMNPU

A
G
G
N
N

N
N

ABGIMNPRU

Reference

357
25

105
411
41

412-414
50
27

415
391
416

57
417
154
418
154
419

420,421
422
423
139
153
139
85

424
376
314
425

15
314
228
33
71
48

426,427
376
128
69
27

112
59
76
76

153
428
429

69
430
431

153,432
18

374,401,433
68

r363
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Nucleic Acids Research

Enzyme' Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

AU2S821
/U/AJI
Asp36l
Ajp708I
AspTl
Bbil
Bee 1701
fljpl7I
flsp43I
fisp63I
fijp78I
flsp81I
Rsp93I
fisplO7I
&plO8I
BspBl
BsuBl
CaulR
Cfll
CfrAAl
CIA

on
EaePl
Earn
£W133I
£c/593I
£co48I
EaA9l
EcoSil
£col61I
£col67I
EspSU
Esp\A\\
GseQ
Kpn\2\
Maul
MM
Nas\
Ngbl
Nod
Pma\
PmaUl
Pmyi
SalPl
sjn
Stall
XmaU
Xoii
Xphl
Yenl
YenAl
YenBl
YenCl

CTGCAG
CTGCAIG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAtG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAIG
CTGCAG
CTGCAG
CTGCAIG
CTGCAIG
CTGCAG
CTGCAIG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAtG
CTGCAtG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAIG
CTGCAG
CTGCAG
CTGCAG

122
434
157
88
68
11

123
33
48

301
301
69
69
33
33
42

123,435
436
388
437

68
438
274
227

51
188
129
129
227

51
51

173
187
54
51

127
25

105
25

376
132
439
440

441,442
253

57
443
444
445
446
446
446
446

r364
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Nucleic Acids Research

Enzyme' Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Pvul

PvuB

Rsal

RsrH

Sacl

SacU

YenD\
YenEl

Bmal
BmaM
BmaBl
BmaCl
BmaDl
Qr51I
Drdm
EcUl
Nba
RM
Rspl
XmR
XmlM
Xiul
Xora

Bavl
Cfrtl
Gspl
Mai
NmeHl
Sbal
SdAII

Csp6l
CviQI

Cpol
Cspl

£c/136D
£yi37I
&0ICRI
NasSi
Scol
SsA

Aosm
Bad
Bsp\2l

cfryn
CftAU
Cft42l
Q/43I
Cfrtsa
Cscl
PrdM
DrdBl
DrdCl
DrdEl

CTGCAG
CTGCAG
CGATICG
CGATCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATtCG
CGATICG
CGATCG
CGATCG
CGATCG
CGATCG
CGATtCG
CAGtCTG
CAGtCTG
CAGICTG
CAGCTG
CAGCTG
CAGCTG
CAGCTG
CAGCTG
GTtAC
GTAC
GtTAC
CGIGWCCG
CGGWCCG
CGGWCCG
GAGCTIC
GAGICTC
GAGCTC
GAGCTC
GAGCTC
GAGCTC
GAGCTIC
CCGCIGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCtGG
CCGCGG
CCGCGG
CCGCIGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG

ABGMNPRU

4(4)

4(4)

B
ABGIMNPRU

ABGIMNPRU

BGN

AGIMNPRU

B
INPRU

446
446
447

27,448,449
28
27
27
27
33

223
450
132
451
452
453
453
311

444,447
447,454

455
43,44,454

68
456
457

330,377
68

458
129
459
460

27
461
462

18
187
127
105
415

463,464
462

62
66,310

33
46
46
14
47
47

465
223
223
223
466

r365
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Nucleic Acids Research

Enzyme' Isoschizomers Recognition2

Sequence
Me3

site
Commercial4

source
Reference

Sail

Said

DrdFl
DrdGl
DspH
Eccl
Ecasi
EcDTl
Eco55l
£co92I
Eco96l
Eco99l
EcolOOl
EcolOM
Eco\M\
&»135I
£col58I
£c»182I
Ecol961
£co208I
Gall
GceGU
Gcel
Ksp\
Mral
Ngom
NgoDl
NgoPUl
NlaDUl
NlaSl
PaeAl
Saal
Sab\
Said
Sbol
Sfii
Shyl
SseU
SstU
TgH

HgiCm
HgiDU
Koyl
Nopl
Rhel
Rhpl
RHd
Rrol
Xaml
Xdl

Aod
Axyl
Bsu36l

CCGCGG
CCGCGG
CXGCGG
CXX3CGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCtGG
CCGCtGG
CCGCIGG
CCGCIGG
CCGCGG
CCGCGG
CCGCGG
CCGCIGG
CCGCGG
CCGCGG
CCGCIGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCIGG
CCGCGG
GITCGAC
GITCGAC
GITCGAC
GTCGAC
GITCGAC
GTCGAC
GTCGAC
GTCGAC
GTCGAC
GTCGAC
GITCGAC
CCITNAGG
CCITNAGG
CCITNAGG
CCITNAGG

ABGIMNPRU

M

G
N

223
467

48
66,468

157
52

129
227
227
227
187
251
51
51

187
51
51
33

388
469
388
470
471
472
216
266

56
16

437,473
153
415

50
474,475
474,475

476
54

463
131
477

12
12

478
132
128
128
65
65

477
479
480

62
481
482

r366
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Nucleic Acids Research

Enzyme1

Seal

ScrFl

Sdul

Serf

SJaM
Sfel
Sfii
Smal

Snahl

Snal

Spel
Sphl

spa

Isoschizomers

Cvnl
EdCl
Ecol6l
EcoSU
£coU5I
Ecoll8I
Mstn
OxaNl
Seem

/4jp763I
finMI

flsp53I
fisp73I
£i»43I
EcoSm
EcoSO\
EcoiSl
Eco93l
£col53I
EcolOOl
Msp6Tl
SsoU

AocU
flipl2861
NspU

Bsail

Ahy\
Cfi9l
CfriAl
£WRI
Xcyl
Xmal

EdM
EcolOSl
Ecol5m

Xcal

Bbul
Bsp\2U
Pae\
SpaXl

Recognition2

Sequence

CCITNAGG
CCTNAGG
CCTNAGG
CCITNAGG
CCTNAGG
CCTNAGG
CCITNAGG
CCITNAGG
CCTNAGG
AGTIACT
AGTACT
AGTACT
CCtNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCINGG
tCCNGG
GDGCHIC
GDGCHIC
GDGCHtC
GDGCHtC
CtCNNGG
CCNNGG
GCATC(5/9)
CITRYAG
GGCCNNNNINGGCC
CCCIGGG
CICCGGG
CICCGGG
CCCIGGG
CCCGGG
CICCGGG
CICCGGG
TACIGTA
TACGTA
TACIGTA
TACGTA
GTATAC
GTAITAC
AICTAGT
GCATGIC
GCATGIC
GCATGC
GCATG1C
GCATGC
CIGTACG

Me3

site

2(5)

3(5)

2(4)

Commercial4

source

B

AU

ABGIMNPRU

GMN

GNU
P

N

G1NPRU
ABGIMNPRU

INR
GMN

BMNR
ABGIMNPRU

A

Reference

483,484
34

227
485
187
187
132
133
366

486,487
188
70

488
69
69

489
129
227
489
227
187
51
41

238,490
491,492

62
66,123,493

59
366
494
137
495
496

443,497,498
431

43,44,497
499
500
501
443
502

34
18

187
503
504
376
505
506

33
507
127
318

r367
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Enzyme1

Sspl
Sail

Styl

Taql

TaqW

7ip45I
TspEl
71/illH

7Willin
Vspl

Xbal
Xcml
Xhol

koschizomers

Pfiil

Aatl
AspUl
Oiyl
EcoWl
Gdil
NlaSl

£»130I
£x>2O8II
£coT14I
£coT104I
SblM
SblBl
ffl/CI

CViBffl
ijn
77AHB8I

Aspl
Fsul
Ntal
Spin
Tspl
T)el
Ttti

Asel
Asnl

Abri
AsjAll
AspKBl
Badl
Bbfl
Bbim
Blul
Bsjffll
fluHI
flnHI
BstU
BstVl
BsuMl

Recognition2

Seq^nce

CXJTACG
AATtATT
AGGICCT
AGGICCT
AGGCCT
AGGCCT
AGGICCT
AGGtCCT
AGGCCT
CICWWGG
CICWWGG
CCWWGG
CICWWGG
CCWWGG
CCWWGG
CCWWGG
CCWWGG
TICGA
TCGA
TCGA
TICGA
GACCGA(ll/9)
CACCCA(ll/9)
GTSAC
AATT
GACNINNGTC
GACNINNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
CAARCA(ll/9)
ATITAAT
ATITAAT
ATITAAT
TICTAGA
CCANNNNNNNNNTGG
CITCGAG
CITCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CITCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG

Me3

site

4(6)
4(6)

4(6)

5(6)
3(5)

Commercial4

source

BMNR
ABGIMNPR
U

BGMNR

A

BGIMNPRU

A

AGINP

N

ABGIMNPRU
27
ABGIMNPRU

Reference

27
487
508

5
188
28

33,509
290
105
510

33,511
33

512
512
330
330
330

513,514
387
513

513,515-517
66,518

519
520
521
470
415
105
318
71

521
521
522
523
180
524
525

526
527
188
88

163
163
11

526
69

139
139
70

528,529
123,279

r368
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Enzyme1 Isoschizomers

Bthl
Cert
DdeYS.
DrtlDl
Meal
Med
Mpul
Msil
PaeRTl
Panl
pjm
Pflm
&U3239I
Sal
Sail
Serf
Sgal
Sgol
Slal
Slul
Spdl
Ssp4l
Xpa\

XhoU
AUM
Aim
BstYl
Mfll

XmaUi
Anal
Aaa\
fijrZI
Eagl
EcVa
Eco52l

Xmnl
AsplOOl

Recognition2

Sequence

CTCGAG
CITCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CITCGAG
CITCGAG
CTCGAG
CTCGAG
CITCGAG
CTCIGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CITCGAG
CTCGAG
CTCGAG
CTCGAG
CITCGAG
RIGATCY
RGATCY
RGATCY
RIGATCY
RIGATCY
CIGGCCG
CIGGCCG
CIGGCCG
CGGCCG
CIGGCCG
CIGGCCG
CIGGCCG
GAANNINNTTC
GAANNINNTTC

Me3

site

5(6)

4(5)

Commercial4

source

N

GM

N
A
B

N

AU
GN
M

Reference

154
530
66

466
88

456
456

66,349
531,532

127
28

533
534,535

41
474
474
474
474
536
475
474

48
526

131,282,537
27

228
538
539

32,540
541
541
70

542
543

44,100
65,544

88

Type i n enzymes

Enzyme Isoschizomers Recognition
Sequence

Me3

site
Reference

EcoPlSl
EcoPl

Hinel

CAGCAG
AGACC
CGAAT
CGAAT

3(6)
565,566

567-571
572,573

574
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FOOTNOTES

1. • signifies that Dpni and its isoschizomers require the presence of 6-methyladenosine within the recognition
sequence GATC.
2. Recognition sequences are given using the standard abbreviations (575) to represent ambiguity:

R = G or A
Y = C or T
M = A or C
K = G or T
S •= G or C
W = A o r T
H = A or C or T
B = G or T or C
V = G or C or A
D = G or A or T
N = A o r C o r G o r T

3. The she of methylation by the cognate methylase when known is indicated as follows. The first number shows
the base within the recognition sequence that is modified. A negative number indicates the complementary strand,
numbered from the 5' base of that strand. The number in parentheses indicates the specific methylation involved.
(6) = N6-methyladenosine (5) = 5-methylcytosine (4) = N4-methylcytosine.
4. Commercial sources of restriction enzymes are abbreviated as follows:

A Amersham (8/88)
B Bethesda Research Laboratories (1/89)
G Anglian Biotechnology Ltd. (9/88)
I International Biotechnologies Inc 9/88)
M Boehringer-Mannheim (1/89)
N New England Biolabs (2/89)
P Pharmacia P-L Biochemkals (2/89)
R Promega Biotec (10/88)
U United States Biochemical Corporation (2/89)

5. EcoRB isoschizomers fall into two classes based upon their sensitivity to methylation. EcoRll will not cleave
when the second cytosine in the recognition sequence is methylated to 5-methylcytosine whereas Mval will cleave
such a sequence. Isoschizomers of EcoRII that are like Mval are indicated by +.
6. Mbol isoschizomers fall into two classes based upon their sensitivity to methylation. Mbol will not cleave
when the recognition sequence contains 6-methyladenosine whereas SOH3AI will not cleave when its recognition
sequence contains 5-methylcytosine. Isoschizomers of Mbol that are like Sau3AI are indicated by +.
7. TaqU differs from other restriction enzymes in recognizing two distinct sequences: GACCGA(11/9) and
CACCCA(ll/9).

Alphabetical listing of Type II restriction enzymes

Aaal (XmaDI) AacI (BamHI) Aael (BamHI) AamI
AatI (StuI) Aatll AbrI (Xhol) Acal (AsuII)
AcaU (BamHI) Acam (MstI) AcalV (HaelH) AccEBI (BamHI)
AccI AccH (FnuDD) Accm (BspMH) Acrl (Aval)
Acrll (BstEII) Acyl AcyH Aeul (EcoRII)
Afll (Avail) AflU AfUU Ahal (CauH)
AhaD (Acyl) Ahaffl Ahyl (Smal) Aim!
AinI (PstI) AinD (BamHI) AitAI (XhoU) AitI (Eco47m)
AMI (XhoII) Alil22571 (BamHI) Alil2258I (BamHI) Ali2882I (PstI)
AliAJI (PstI) Alii (BamHI) Alul Alwl (Bin!)
AhvNI AlwXI (Bbvl) Amal (Nrul) Amel (ApaLI)
Amen (Nael) Anil AniMI (Nael) AocI (Saul)
AocD (Sdul) Aorl (EcoRII) AosI (MstI) AosII (Acyl)
Aosin (SacII) Apal ApaU ApeAI (Nael)
Apel (MhJ) AprI (Nael) Apul (Asul) Apyl (EcoRII)
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AquI (Aval)
AsplI (CauII)
Asp697I (Avail)
Asp708I (PstI)
Asp763I (Seal)
AspBH (AvaQ
AspDH (Avail)
AspTTI (BamHI)
AsuD
AtuBI (EcoRII)
AtuD (EcoRII)
Avil (AsuII)
Axyl (Saul)
BaJI
BamNl (BamHI)
BanlLI (Clal)
Bbel (Narl)
Bbfl (Xhol)
BbiTV
Bcal (Hhal)
Bce243I (Mbol)
Been
Bco33I (HacHI)
BepI (FnuDII)
BinSI (EcoRII)
Blol
BmaBI (Pvul)
Bmel42I (Haell)
Bmel
BsaAI
BsaPI (Mbol)
BsePI
BshDI (Haem)
BsmAI
BsplO3I (EcoRII)
BsplOSI (PstI)
Bspl20I (Apal)
Bspl2I (SacII)
Bspl8I (Mbol)
Bsp22I (Gsul)
Bsp3OI (BamHI)
Bsp48I (HpaO)
Bsp51I (Mbol)
Bsp55I (CauII)
Bsp59I (Mbol)
Bsp63I (PstI)
Bsp67I (Mbol)
Bsp7OI (FnuDII)
Bsp74I (Mbol)
Bsp81I (PstI)
Bsp8I (CauII)
Bsp98I (BamHI)
BspBD (Asul)
BspRI (Haem)
BsrI
BssGI (BstXI)
BssI (NlaTV)
BstBI (AsuII)

Asel (Vspl)
Asp36I (PstI)
Asp700I (XmnI)
Asp718I (Kpnl)
Asp78I (StuI)
AspCI (Aval)
AspHI (HgiAI)
AspTm (Haem)
Asum (Acyl)
AtuBVI
Aval
Avill (MstI)
Bac36I (Asul)
BamFI (BamHI)
BamNxI (Avail)
Bavl (PvuII)
Bbell
Bbil (PstI)
BbrI (HindDI)
Bee12291
Bce71I (Haem)
BcU
Bco35I (Gsul)
Bgll
BinSII (Narl)
Blul (Xhol)
BmaCI (Pvul)
Bme205I
Bpcl (Hindm)
BsaBI
BscI (Clal)
BshAI (Haem)
BshEI (Haem)
BsmI
BsplO5I (Mbol)
Bspll6I (Hpall)
Bspl21I (SphI)
Bspl2II
Bsp211I (HaeOI)
Bsp28I (Gsul)
Bsp43I (PstI)
Bsp49I (Mbol)
Bsp52I (Mbol)
Bsp56I (EcoRII)
Bsp5I (Hpall)
Bsp64I (Mbol)
Bsp68I (Nrul)
Bsp71I (Haelll)
Bsp76I (Mbol)
Bsp82I (AsuII)
Bsp91I (Mbol)
Bsp9I (Mbol)
BspHI
BspXI (Clal)
BsrPI
BssGD (Mbol)
BssPI
BstCl (Haem)

AseU (CauII)
Asp47I (Xhol)
Asp703I (Xhol)
Asp742I (Haem)
AspAI (BstEII)
AspCU (Avail)
Aspl (Tthllll)
AstWI (Acyl)
Atull (EcoRII)
AtuCI (Bell)
Avail
Avrl (Aval)
BacI (SacII)
BamHI
BanI (HgiCI)
BbeAI (Narl)
BbeSI
BbiD (Acyl)
Bbvl
Bcel4579I
BceR (FnuDII)
Bcml (Clal)
Bcrl (NlalV)
Bglll
Bla7920I (BspMII)
BluII (Haelll)
BmaDI (Pvul)
Bme2l6I (AvaU)
BprI
Bsal (Eco31I)
Bsel (Haem)
BshBI (Haem)
BshFI (Haelll)
BsoPI (BsePI)
BsplO6I (Clal)
Bspll7I (Hgilll)
Bspl22I (Mbol)
Bspl6I (EcoRV)
Bsp21I (CfrlOI)
Bsp29I (NlalV)
Bsp46I (BamHI)
Bsp4I (Clal)
Bsp53I (ScrFI)
Bsp57I (Mbol)
Bsp60I (Mbol)
Bsp65I (Mbol)
Bsp6I (Fnu4HI)
Bsp72I (Mbol)
Bsp78I (PstI)
Bsp84I (Clal)
Bsp92I (Xhol)
BspAI (Mbol)
BspMI

BspXn (Bell)
BsrPH (Mbol)
BssHI (Xhol)
BsOlI (BstEII)
BstDI (BstEII)

Asnl (Vspl)
Asp52I (HindlU)
Asp707I (Clal)
Asp748I (Hpah)
AspBI (Aval)
AspDI (Aval)
AspTI (PstI)
Asul
AtuAI
AtuIAMI
Avalll
Avrll
BadI (Xhol)
BamKl (BamHI)
Banfl (HgJII)
BbeAn
Bbf7411I (BspMII)
Bbim (Xhol)
BbvII
Bee 1701 (PstI)
BceRI (FnuDII)
Bcnl (CauII)
Bdil (Clal)
Bin!
Blil (Haelll)
BmaAI (Pvul)
Bmal (Pvul)
Bme899I
Bpul
BsaJI (Seel)
Bsell (Hpal)
BshCI (Haelll)
BshI (Haelll)
BsplOOI (Avail)
BsplO7I (PstI)
Bspl 191 (AsuII)
Bspl286I (Sdul)
Bspl7I (PstI)
Bsp226I (HacDI)
Bsp2I (Clal)
Bsp47I (Hpall)
Bsp50I (FnuDII)
Bsp54I (Mbol)
Bsp58I (Mbol)
Bsp61I (Mbol)
Bsp66I (Mbol)
Bsp6U (Eco57D
Bsp73I (ScrFI)
Bsp71 (CauII)
Bsp87I (PmaCI)
Bsp93I (PstI)
BspBI (PstI)
BspMII
BsrHI (BsePI)
BssCI (HaeUI)
BssHn (BsePI)
BstAI
BstH
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BstEU
BstGH (EcoRH)
BstKI (Bell)
BstOI (EcoRH)
BstSI (Aval)
BstWI (EcoNI)
BstZI (Xmam)
Bsu 11921 (Hpell)
Bsu 15321 (FnuDII)
BsuBI (PsU)
BsuRI (Haem)
Bvul (HgUII)
CauII
CeU (BamHI)
Cfol (Hhal)
Cfrl4I (CM)
Cfr23I (Asul)
Cfr28I (EcoRII)
Cfr32I (Hindffl)
Cfr38I (Cfrl)
Cfr42I (SacII)
Cfr46I (Asul)
Cfi-511 (Pvul)
Cfr6I (PvuII)
CfrA4I (PstI)
Cful (Dpnl)
Chyl (StuI)
Oil (Avail)
ClmD (Avail)
Cpal (Mbol)
CscI (SacII)
Csp5I (Mbol)
Csul
Cvel
CviDI (Hinfl)
CviHI (Mbol)
CviLI (CvUI)
CviPI
Ddel
Dpnl
Drain
DrdDI (Xhol)
DrdI
Dsall (Haem)
Eagl (XmalE)
Ecal (BstEII)
EciBI (Cfrl)
EcU
Eel 1371 (SacI)
Ecl593I(PstI)
Ecin (EcoRII)
EcolOOI (SacII)
Ecoll3I (HgUII)
Ecol21I (CauII)
Ecol29I (Eco310
Ecol43I (BsePI)
Ecol55I (Eco31I)
EcolS8D (SnaBI)

BstEm (Mbol)
BstHI (Xhol)
BstU (Xhol)
BstPI (BstEII)
BstTI (BstXI)
BslXI
Bsu 10761 (Haelll)
Bsull92H (FnuDII)
Bsu 18541 (HgUII)
BsuED (FnuDII)
BthI (Xhol)
Call
Caum (PstI)
Cein (Espl)
CfrlOI
Cfrl9I (BstEII)
Cfr24I (EcoRII)
Cfr29I (EcoRII)
Cfr33I (Asul)
Cfr39I (Cfrl)
Cfr43I (SacII)
Cfr47I (Asul)
Cfr52I (Asul)
Cfr7I (BstEII)
Cfrl
CM
Clal
CliD (MstI)
CW (Haem)
Cpel (Bell)
Csp2I (Haem)
Csp6I (Rsal)
CthI (Bell)
CviAI (Mbol)
CviEI (Hinfl)
CvU
CviMI (CvUI)
CviQI (Rsal)
Ddell (Xhol)
DpnII (Mbol)
DrdAI (SacD)
DrdH (SacII)
DrdD
DsplI (SacII)
EagKI (EcoRII)
EcaD (EcoRII)
EciCI (Saul)
Eel 1331 (PstI)
Eel 137H (EcoRII)
Ecl66I (EcoRD)
EcUI (Pvul)
Ecol01I(Eco31I)
Ecol 151 (Saul)
Ecol25I (Eco57I)
Ecol30I (Styl)
Ecol47I (StuI)
Ecol56I (Eco31I)
Ecol59I (EcoRI)

BstFI (Hindlll)
BstI (BamHI)
BstMI (Seal)
BstQI (BamHI)
BstUI (FnuDII)
BstXIl (Mbol)
Bsulll4I (Haem)
Bsu 11931 (FnuDII)
Bsu36I (Saul)
BsuFI (Hpall)
BthH (BinI)
CauB3I (BspMII)
Ccrl (Xhol)
Ceql (EcoRV)
Cfrl II (EcoRII)
Cfr20I (EcoRII)
Cfr25I (EcoRII)
Cfr30I (EcoRII)
Cfr35I (EcoRII)
Cfr40I (Cfrl)
Cfr45I (Asul)
Cfr48I (HgUII)
Cfr54I (Asul)
CfrSI (Asul)
CfrNI (Asul)
Chul (Hindm)
Clcl (PstI)

aim
Clul
Cpfl (Mbol)
Csp45I (AsuII)
Cspl (RsrII)
Cthll (EcoRII)
CviBI (Hinfl)
CviFI (Hinfl)
CvUI
CviNI (CvUI)
CviQn
Ddsl (BamHI)
Dral (AhallT)
DrdBI (SacII)
DrdFI (SacII)
Drdm (Pvul)
Eael (Cfrl)
EagMI (Avail)
EccI (SacII)
EciDI (CauII)
Eel 1361 (EcoRII)
Ecl28I (SacII)
Ecl77I (PstI)
EclS39I (EcoRII)
Ecol04I (SacII)
Ecol 181 (Saul)
Ecol27I (Eco3H)
Ecol34I (SacII)
Ecol49I (Kpnl)
Ecol57I (Eco31I)
Ecol61I (PsU)

BstGI (Bell)
BsUI (Haelll)
BstNI (EcoRII)
BstRI (EcoRV)
BstVI (Xhol)
BstYI (XhoII)
Bsu 11451
Bsu12591
Bsu6633I (FnuDII)
BsuMI (Xhol)
BtU (Avail)
Caul (Avail)
Cdi27I (EcoRII)
Cfll (PstI)
Cfrl 31 (Asul)
Cfr22I (EcoRII)
Cfr27I (EcoRII)
Cfr31I (EcoRII)
Cfr37I (SacII)
Cfr41I (SacII)
Cfr45II (SacII)
Cfr4I (Asul)
Cfr5I (EcoRII)
Cfr9I (Smal)
CfrS37I (EcoRII)
ChuII (Hindll)
ClcII (MstI)
Clml (Haelll)
CpaAI (FnuDII)
Cpol (RsrII)
Csp4I (Clal)
CstI (PstI)
Ctyl (Mbol)
CviCI (Hinfl)
CviGI (Hinfl)
CviKI (CvUI)
CviOI (CvUI)
Cvnl (Saul)
Dmol
Drall

DrdCI (SacII)
DrtlGI (SacII)
Dsal
EaePI (PstI)
Earl (Ksp632I)
EciAI (SnaBI)
EciEI (Apal)
Ecll36II (SacI)
Ecl37I (SacII)
EcU
EclXI (Xmam)
EcolOSI (SnaBI)
Ecol20I (Eco31I)
Ecol28I (EcoRII)
Ecol35I (SacD)
Ecol53I (ScrFI)
Ecol58I (SacII)
Ecol62I (Eco31I)
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Ecol64I (Cfrl)
Ecol70I (EcoRII)
Ecol79I (CauII)
Ecol88I (Hindm)
Ecol95I (HgiCI)
Eco201I (Asul)
Eco206I (EcoRII)
Eco211I (HgOII)
Eco225I (Eco31I)
Eco233I (Eco31I)
Eco241I (Eco31I)
Eco252I (EcoRI)
Eco32I (EcoRV)
Eco40I (EcoRII)
Eco47I (Avail)
Eco49I (PstI)
Eco52I (Xmam)
EcooOl (EcoRII)
Eco67I (EcoRII)
Eco72I (PmaCI)
Eco8II (Saul)
Eco88I (Aval)
Eco93I (ScrFI)
Eco98I (Hindni)
EcoICRI (SacI)
EcoO44I
EcoRV

EcoT38I (HgUII)
EcoVm (Hindm)
Espl II (HgiCI)
Espl4I (HgiCI)
Esp22I (HgiCI)
Esp5I (Nael)
Esp8I (BsePI)
Fbal (Bell)
Rnl
Fnu4HI
FnuDI (HaelO)
Fold
Fspl (MstI)
Fsul (Tthllll)
GdU (StuI)
GinI (BamHI)
Gsem (BamHI)
Gspl (PvuII)
HaeH
HapH (Hpall)
HgiBI (Avail)
HgiDI (Acyl)
HgiFI
HgiHID (Avail)
HgiS21I (CauII)
Hhll
Hinll60n (Hindll)
Hinin (NlaDI)
Hin5D (Asul)
Hin8I (Acyl)
HinHl (Haell)

Ecol67I (PstI)
Ecol71I (HgiCI)
Ecol80I (HgUII)
Ecol90I (CauII)
Ecol96I (SacII)
Eco203I (Eco31I)
Eco207I (EcoRII)
Eco215I (HgUH)
Eco228I (EcoRI)
Eco237I (EcoRI)
Eco246I (Eco31I)
Eco25I (HgLFII)
Eco35I (HgUII)
Eco411 (EcoRII)
Eco47H (Asul)
Eco50I (HgiCI)
Eco55I (SacII)
Ecooll (EcoRII)
Eco68I (HgUII)
Eco76I (Saul)
Eco82I (EcoRI)
Eco90I (Cfrl)
Eco95I (Eco31I)
Eco99I (SacII)
EcoNI

EcoO65I (BstEII)
EcoT104I (Styl)
EcoT88I (HgOII)
Ehel (Narl)
Espl2I (HgiCI)
Espl 51 (HgiCI)
Esp2I (EcoRII)
Esp5D (PstI)
Esp9I (HgiCI)
FbrI (Fnu4HI)
FinD (Hpall)
FnuAI (Hinfl)
FnuDII
Fsal
FspU (AsuII)
GaU (SacII)
Odin
Goxl (BamHI)
GspAI (A vaH)
Gsul
Haelll
Hcul
HgiCI
HgiDU (Sail)
HgiGI (Acyl)
HgUI (Avail)
Hhal
Hin 10561 (FnuDII)
Hinll6in (HindH)
Hin2I (Hpall)
Hin5m (Hindm)
Hin8D (NlalD)
HinJCI (Hindll)

Ecol68I (HgiCI)
Ecol73I (HgiCI)
Ecol82I (SacII)
Ecol91I (Eco31I)
Ecol96U (Asul)
Eco204I (Eco31I)
Eco208I (SacII)
Eco216I (HgUII)
Eco231I (Hindm)
Eco239I (Eco31I)
Eco247I (Eco31I)
Eco26I (HgUH)
Eco38I (EcoRII)
Eco42I (Eco31I)
Eco47m
Eco51I(Eco31I)
Eco56I (Nael)
Eco64I (HgiCI)
Eco70I (EcoRII)
Eco78I (Narl)
Eco83I (PstI)
Eco91I (BstEII)
Eco96I (SacII)
EcoCKI
EcoO109I (Drall)
EcoRI
EcoT14I (Styl)
EcoT93I (HgUII)
ErpI (Avail)
Espl3I (HgiCI)
Espl9I (Kpnl)
Esp3I
Esp6I (HgiCI)
Espl
Fdil (Avail)
FinSI (Haelll)
FnuAH (Mbol)
FnuDffl (Hhal)
Fsfl (Eco57I)
FspMI (FnuDII)
GceGU(SacII)
Gdol (BamHI)
Gsel (Asul)
GspAII (MstI)
HacI (Mbol)
HagI
Hgal
HgiCU (Avail)
HgiEI (Avail)
HgiHI (HgiCI)
HgUII
Hhan (Hinfl)
Hinl056n
Hinl73I (HindDI)
Hin3I (CauII)
Hin6I (Hhal)
HinGUI (Hhal)
HinJCD (Hindm)

Ecol69I (HgiCI)
Ecol78I (EcoRV)
Ecol85I (Eco31I)
Ecol93I (EcoRII)
Eco200I (ScrFI)
Eco205I (Eco31I)
Eco208D (Styl)
Eco217I (Eco31I)
Eco232I (HgUII)
Eco240I (Eco31I)
Eco24I (HgUII)
Eco31I
Eco39I (Asul)
Eco43I (ScrFI)
Eco48I (PstI)
EcoSin (ScrFI)
Eco57I
Eco65I (Hindm)
Eco71I (EcoRII)
Eco80I (ScrFI)
Eco85I (ScrFI)
Eco92I (SacII)
Eco97I (Eco310
EcoHI (Cfrl)
EcoO34I
EcoRII
EcoT22I (Avain)
EcoT95I (HgUII)
EsplOI (HgiCI)
Espl41I (PstI)
Espl I (HgiCI)
Esp4I (Aflll)
Esp7I (BsePI)
EspH
FdiH (MstI)
Fnu48I
FnuCI (Mbol)
FnuEI (Mbol)
Fspl604I (EcoRII)
FspMSl (Avail)
Gcel (SacII)
Ggll
Gsell (PstI)
GspAm
Had
Hapl
HgiAI
HgiCm (Sail)
HgiEH
HgiHD (Acyl)
HgiKI
Hhgl (HacIII)
HinlO76m (Hindni)
Hinll (Acyl)
Hin5I (Hpall)
Hin7I (Hhal)
HinGUU (Fokl)
HinPlI(HhaD
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HinSlI (Hhal)
HindU
Hjal (EcoRV)
Hsal
Koxl (BstEII)
Kpnl2I (Pstl)
Kpn2I (BspMII)
Ksp632I
Lspl (AsuII)
Maul (Pstl)
Meal (Xhol)
MfU (XhoII)
MisI (Nael)
MkrI (Pstl)
Mlul
Mnil (Haem)
MnnD (Haem)
MnoO (Mnnm)
Mpul (Xhol)
Msel
Msp67D (Mbol)
MstI
MvaAI (FnuDII)
Mvnl (FnuDII)
Naml (Narl)
NasBI (BamHI)
Nbal (Nael)
Neil (CauH)
Ndel
NflBI (Mbol)
NgbI(PstI)
NgoDm (Dpnl)
NgoMI (Nael)
Nhel
Nlal (HaelU)
NlaSI (SacII)
NmeCI (Mbol)
NmelV
NmuDI (Dpnl)
Nmul (Nael)
NopD
NphI (Mbol)
NsiHJ (Hinfl)
NspBD
NspEO
NspHU (Avail)
Nspffl (Aval)
NspU (MstI)
NspMACI (Bglll)
NspSAffi (Ncol)
NsuDI (Dpnl)
NtaSH (NaeO
OtuNI (Alul)
Pael77I (BamHI)
PaeR7I(XhoI)
PftI (Mbol)
PflNI (Xhol)
Pgin

HinS2I (Hhal)
Hindm
Hpal
Hsp2I (Avail)
KoxII (HgUII)
Kpnl3I (EcoRII)
Kpn30I (BsePI)
Kspl (SacII)
Mael
Mbol
Mecl (Xhol)
Mfol (Avail)
Mjal (Mael)
Mlal (AsuII)
Mlyl
Mnill (Hpall)
Mnnm
Mnom (Mbol)
Mral (SacII)
Msil (Xhol)
MspAI (Avail)
MstD (Saul)
Mval (EcoRII)
Mwol
NanI (EcoRV)
NasI (Pstl)
NbU (Pvul)
Ncol
NdeD (Mbol)
NfU (Mbol)
NgoBI (HphI)
Ngol (Haell)
NgoPO (Haem)
NlaDI (Mbol)
NlaD (Mbol)
NlaSD (Acyl)
Nmel
Nmil (Kpnl)
NmuEI (Dpnl)
NmuSI (Asul)
NotI
Nrul
Nsil (Avaffl)
NspDI (Aval)
NspFI (AsuII)
NspHffl (MstI)
NspIV (Asul)
NspLH (Asul)
NspMI (MstI)
NspSAIV (BamHI)
Nsul (Mbol)
NunI
Oxal (Alul)
Pael81I (CauII)
Pail (Haem)
POAI (FnuDII)
PflWI (Xhol)
Plel

HinbHI (HindHI)
Hinn
HpaD
Hsul (Hindlll)
KoyI (Sail)
Kpnl4I (EcoRII)
Kpnl
Lpnl
Maell
MboII
Meul (Mbol)
Mgll
MjaH (Asul)
Mlel (BamHI)
Mmel
Mnll
MnnTV (Hhal)
MosI (Mbol)
Mrol (BspMII)
MsUI
MspBI (Mbol)
MthAI (Mbol)
Mvil
Mzil (PvuII)
NanU (Dpnl)
NasSI (SacI)
NbrI (Nael)
Ncul (MboII)
NflAl (EcoRV)
NflH
NgoDI (SacII)
NgoII (Haelll)
NgoPm (SacII)
NlaDn (Asul)
Nlaffl
Nlil (Aval)
NmeH
NmuAI (Aval)
NmuEU (Asul)
Noel (Pstl)
Novl
NsiAI (Mbol)
NspAl (Mbol)
NspDD (Avail)
NspGI (Avail)
Nspl
NspJI (AsuH)
NspLIII
NspSAI (Aval)
NspV (AsuII)
Ntal (Tthllll)
NunH (Narl)
Oxall
PaeAI (SacII)
Pall (Haem)
PfU
Pful (SplI)
Pma44I (Pstl)

HincH (Hindm
Hinfll (Hindlll)
HphI
Koxl65I (EcoRII)
KpnlOI (EcoRIR
Kpnl 61 (EcoRII)
KpnK14I (Kpnl)
Lpnll
Maem
Mbvl
Mfel
Mglfl
Mkil (Hindlll)
MW (Alul)
Mmefl (Mbol)
MnnI (Hindll)
Mnol (Hpall)
MphI (EcoRII)
MscI (Ball)
Msp67I (ScrFI)
Mspl (HpaH)
MthI (Mbol)
Mvill
Nael
Narl
NasWI (Nael)
Ncal (Hinfl)
Ndal (Narl)
NflAH (Mbol)
Nfim
NgoDH
NgoIII (SacII)
NgoSI (HaeHI)
NlaDffl (SacII)
NlaTV
Nlill (Avail)
Nmem
NmuAH (Avail)
NmuFI (Nael)
NopI (Sail)
NovO (Hinfl)
NsiCI (EcoRV)
NspBI (AsuII)
NspEI (Aval)
NspHI (Nspl)
NspD (Sdul)
NspKI (Avail)
NspLJV
NspSAH (BstEII)
NspWI (Nael)
NtaSI (StuI)
OtuI (AluO
OxaNI (Saul)
Pael (SphI)
PanI (Xhol)
PflMI
PgU (NaeD
PmaCI
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Pmal (PstI)
Povl (Bell)
Psel (Asul)
PssH
Rhel (Sail)
Rlel
Rlul (Nael)
RrtiD
Rshn (CauII)
RsrD
SacI
SalAI (Mbol)
Sail
Saol (Nael)
Sau3AI (Mbol)
SauBMM (Nael)
SblBI (Styl)
SbrI
SciAH (PvuII)
ScrFI
Seel
SexD
Sfel
Sfol (Narl)
SgrI
SinAI (Avail)
SinEI (Avail)
Sinl (Avail)
SLsI
Slul (Xhol)
Snol (ApaLI)
SpaXI (SphI)
Spin (Tthllll)
Ssel (Bell)
SsplI (AsuD)
SspXI
SstIV (Bell)
SthDI (Kpnl)
SthHI (Kpnl)
SthLI (Kpnl)
StuI
TaqI
TfU (TaqI)
Tmull (CauII)
Tsp45I
TteAI (Haeffl)
TthHB8I (TaqI)
Uba21I (HgiAI)
Uur960I (Fnu4HI)
Vnel (ApaLI)
Xbal
Xcyl (Smal)
XmaD (PstI)
XmnI
Xpal (Xhol)
YenCI (PstI)
ZanI (EcoRU)

Pmil
Ppal (Eco31I)
Psp61I (Nael)
Psd
Rhpl (Sail)
Rlull (Mbol)
Rmel
Rrol (Sail)
Rspl (Pvul)
Saal (SacII)
SacH
SalCI (Nael)
Sain
SaulOI (Kpnl)
Sau6782I (Mbol)
Saul
SblCI (Styl)
Seal
Scil (Xhol)
Scul (Xhol)
SecH (Hpall)
SfaGUI (Hpall)
Sfil
Sfrl (SacU)
SgrH (EcoRD)
SinBI (Avaff)
SinFI (AvaH)
SinJI (AvaH)
Skal (Nael)
Smal
SodI
Spel
Spim (Haem)
SseH (SacII)
Ssp2I (CauH)
Ssa (SacI)
SthAI (Kpnl)
SthEI (Kpnl)
SthI (Kpnl)
SthMI (Kpnl)
Styl
TaqH
Tgll (SacII)
Tnil (AvaTI)
TspEI
Ttel (Tthllll)
Ttnl (HaeHI)
Uba26I (BsmAI)
VanI (Bgll)
Vnil (Haem)
Xcal (Snal)
Xhol
Xmam
Xnil (Pvul)
XphI (PstI)
YenDI (PstI)

PmU (PmaCI)
Ppul (HaeUI)
Pspl (Asul)
Pvul
RhpH
Rlu3I (NlaTV)
Ribl
Rsal
RspXl (BspHI)
SabI (SacU)
Sacm
SalDI (Nrul)
SalPI (PstI)
Saul2I (Eco31I)
Sau96I (Asul)
Sbal (PvuH)
SboBI (Nrul)
Seel (FnuDU)
SciNI (Hhal)
Sdul
Seem (Saul)
Sfal (HaeUI)
Sfll (PstI)
Sgal (Xhol)
Shyl (SacU)
SinCI (Avail)
SinGI (Avail)
SinMI (Mbol)
SkaU (PstI)
SnaBI
Socin
SphI
Ssal
Ssol (EcoRI)
Ssp4I (Xhol)
Sstn (SacU)
SthBI (Kpnl)
SthFI (Kpnl)
SthJI (Kpnl)
SthNI (Kpnl)
Sual (HaeUI)
TaqXI (EcoRII)
Thai (FnuDU)
TruU (Mbol)
Tspl (Tthllll)
Tthllll
Ttrl (Tthllll)
Uba441 (ApaLI)
Vhal (Haem)
Vspl
Xcil (Sail)
XhoH
XmlAl (Pvul)
Xorl (PstI)
YenAl (PstI)
YenEI (PstI)

Pmyl (PstI)
PpuMI
PssI (DraU)
PvuU
Rhsl (BamHI)
Rlu4I (BamHI)
Rrhl (Sail)
RshI (Pvul)
RsrI (EcoRI)
SacAI (Nael)
SakI (SacU)
SalHl (Mbol)
SanI
Sau3239I (Xhol)
SauAI (Nael)
SblAI (Styl)
Sbol (SacH)
SciAl (BstEE)
Scol (SacI)
Sdyl (AsuD
Sexl (Xhol)
SfaNI
Sfhl (AvaU)
Sgol (Xhol)
ShyTI
SinDI (AvaU)
SinHI (Avail)
SinMII
Slal (Xhol)
Snal
Spal (Xhol)
SplI
SscI
SsoU (ScrFI)
Sspl
Sstm (Sacffl)
SthCI (Kpnl)
SthGI (Kpnl)
SthKI (Kpnl)
Stml
Sull (HaeUI)
Tcel (MboH)
Tmil
TruIIl
TspZNI (HaelU)
Tthllll l
Uball (PpuMI)
Uba6I (Mlul)
VneAI (DraU)
Xaml (Sail)
Xcml
Xmal (Smal)
Xmll (Pvul)
XorU (Pvul)
YenBI (PstI)
YenI (PstI)
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