© 1991 Oxford University Press

Nucleic Acids Research, Vol. 19, Supplement 2077

Restriction enzymes and their isoschizomers
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INTRODUCTION

Since the last compilation of restriction enzymes, (1) 442 new
entries have been added including 13 new specificities. A
complete list of these new enzymes can be found in Table I. With
the growing size of the restriction enzyme database and the
recognition that the most widespread use of the information is
as a database for computer programs predicting restriction
enzyme cleavage patterns, Table II contains a listing of all
prototype restriction enzymes (Types I, II and III) together with
their commercially available isoschizomers. It should be noted
that an alternative compilation of these enzymes has recently been
produced (3).

During the previous year the names of several restriction
enzymes have been changed by the original authors.

Recognition
Old Name Prototype Sequence New Name
HalBé61 EcoRI GIAATTC Hall
HalBé1l Psil CTGCAIG Halll
NgoAlll Sacll CCGCIGG NgoFIIl
NgoAIV Nael GI1CCGGC NgoFIV
PgiBAl Clal ATICGAT Pgll
Spil CCGC Acil
SsrBél Hpal GTTI1AAC SsA
Ubal1021 Espl GCITNAGC Bpu11021
Ubal1031 Avalll ATGCAIT Mph11031
Ubal10311 Dpnl GATC Mph110311
Ubal1041 Ksp6321 CTCTTC (1/5) Eam11041
Ubal1051 GACNNNINNGTC Eam11051
Uba11061 PpuMI RGGWCCY Mlu11061
Ubal1081 TCGTAG Pf1108t
Uball PpuMl RGIGWCCY P271

The complete database is available in many formats including
the styles shown in Tables I and II, or as a flat file arranged in
fields that can easily be reformatted. It is possible to get regular
monthly updates or specialized versions of the database by
electronic mail. For instance, files containing the database in
formats that can be used directly by the UWGCG, IGSuite and
other computer software packages are available. Anyone who
wishes to be included on the electronic mailing list for these
regular monthly updates should send a request to
roberts@cshl.org by e-mail.

In forming Table I 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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TABLE 1

Number of Cleavage Sites®
Microorganism Source Enzymel Sequence? A Ad2 SV40 &X pBR References
Acetobacter pasteurianus IFO 13752 ApaORI (EcoRII) CCTWGG 71 136 17 2 6 26
Acetobacter pasteurianus B J. Grones ApaBI GCANNNNNTTGC 34 20 5 2 2 19
Acetobacter pasteurianus C J. Grones ApaCl (BamHI) GGATCC 5 3 1 0 1 18
Acetobacter pasteurianus D J. Grones ApaDI ? >20 ? ? ? ? 19
Acidiphilium species 15 K. Inagaki Asp151 (Xhol) CTCGAG 1 6 0 1 0 21
Acidiphilium species 17 K. Inagaki Asp171 (Xholl) RGATCY 21 22 3 0 8§ 21
Acidiphilium species 22 K. Inagaki Asp221 (Xholl) RGATCY 21 22 3 0 8§ 21
Acidiphilium species 1H K. Inagaki Asp1HI (Xhol) RGATCY 21 22 3 0 8§ 21
Acidiphilium species 2H K. Inagaki Asp2HI (EcoRID) CCWGG 71 136 17 2 6 21
Acidiphilium species SH K. Inagaki AspSHI (Sphl) GCATGC 6 8 2 0 1 21
Acidiphilium species 6H K. Inagaki Asp6HI (Xholl) RGATCY 21 22 3 0 8 21
Acidiphilium species 8H K. Inagaki Asp8HI (Xholl) RGATCY 21 22 3 0 8§ 21
Acidiphilium species 14H K. Inagaki Asp14HI (Xholl) RGATCY 21 22 3 0 8§ 21
Acidiphilium species 16H K. Inagaki Asp16HI (Rsal) GTAC 113 83 12 11 3 21
Acidiphilium species 17H K. Inagaki Asp17HI (Rsal) GTAC 113 83 12 11 3 21
Acidiphilium species 18H K. Inagaki Asp18HI (Rsal) GTAC 113 83 12 11 3 21
Acidiphilium species 21H K. Inagaki Asp21HI (Xholl) RGATCY 21 22 3 0 8 21
Acidiphilium species 26H K. Inagaki Asp26HI (Bsml) GAATGC (1/-1) 46 10 4 4 1 22
Acidiphilium species 27H K. Inagaki Asp2THI (BsmI) GAATGC (1/-1) 46 10 4 4 1 22
Acidiphilium species 29H K. Inagaki Asp29HI (Rsal) GTAC 113 83 12 11 3 21
Acidiphilium species 32H K. Inagaki Asp32HI (Sacll) CCGCGG 4 133 0 1 0 21
Acidiphilium species 35H K. Inagaki Asp35HI (Bsml) GAATGC (1/-1) 46 10 4 4 1 23
Acidiphilium species 36H K. Inagaki Asp36HI (Bsml) GAATGC (1/-1) 46 10 4 4 1 22
Acidiphilium species 40H K. Inagaki Asp40HI (BsmI) GAATGC (1/-1) 46 10 4 4 1 22
Acidiphilium species SOH K. Inagaki Asp50HI (Bsml) GAATGC (1/-1) 46 10 4 4 1 22
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Number of Cleavage Sites’

Microorganism Source Enzyme! Sequence?2 A Ad2SV40 X pBR References
Acidiphilium species 22M K. Inagaki Afa22MI (Pvul) CGATTCG 3 7 0 0 1 20
Acidiphilium species 16R K. Inagaki Afal6RI (Pyul) CGATTCG 3 7 0 0 1 20
Acidiphilium facilis 24R K. Inagaki Afa24RI (Nael) GCCGGC 1 13 1 0 4 21
Agrobacterium tumefaciens RFL1 A.A. Janulaitis Atulll (BamHI) GGATCC 5 3 1 0 1 28
Arthrobacter citreus NEB 577 Acil CCGC (-2/-2) 516 582 11 36 67 54
Arthrobacter species NEB #688 Ascl GGTCGCGCC 2 2 0O 0 0 45
Bacillus alvei B N.N. Sokolov BavBlI (Pvull) CAGTCTG 15 24 3 0 1 74

BavBII (Asul) GTGNCC 74 164 11 2 15 65
Bacillus alvei C N.N. Sokolov BavCI (Clal) ATCGAT 15 2 0 0 1 7
Bacillus brevis B N.N. Sokolov BbvBI (HgiCT) GTGYRCC 25 57 1 3 9 64
Bacillus circulans A N.N. Sokolov BciAl ? >18 ? ? ? ?7 69
Bacillus circulans B N.N. Sokolov BciBI (Clal) ATCGAT 15 2 0 0 1 73

BciBII ? >20 ? ? ?7 >5 70
Bacillus megaterium B78 Z. Chen BmeBI (Pstl) CTGCAG 28 30 2 1 1 7
Bacillus species V. Bouriotis BssAl (Cfr10D) RTCCGGY 61 40 1 0 7 59
Bacillus species D. Clark BsiWI (SpiT) CTGTACG 1 4 0 2 0 910
Bacillus species D. Clark BsiXI (Clal) ATTCGAT 15 2 0 0 1 9
Bacillus species D. Clark BsiZI (Asul) GTGNCC 74 164 11 2 15 9
Bacillus species NEB 606 Bsll (BsiY]) CCNNNNNTNNGG 176 216 10 19 20 11
Bacillus species N.N. Sokolov BspFI (Mbol) TGATC 116 87 8 0 22 66
Bacillus species N.N. Sokolov Bspll (Mbol) TGATC 116 87 8 0 22 72

Bsplll (Clarl) ATTCGAT 15 2 0 0 1 68
Bacillus species G. Elgar BssXI (Fnu4HI) GCNGC 380 411 24 31 42 14
Bacillus species 1720 S.K. Degtyarev Bsp17201 (Espl) GCTTNAGC 6 8 1 0 0 12
Bacillus species 2G D. Clark BscCl (Bsml) GAATGC 46 10 4 4 1 9
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Number of Cleavage Sites3

Microorganism Source Enzyme! Sequence? A Ad2 SV40) X pBR References
Bacillus species Cl1 T.G. Simcox BspCI (Pvul) CGATTCG 3 7 0 0 1 63
Bacillus species E13 D. Clark BscDI (Pstl) CTGCAG 28 30 2 1 1 9
Bacillus species RFL71 A.A. Janulaitis Bsp711 (Avall) GGWCC 35 73 6 1 8 27
Bacillus species RFL125 A.A. Janulaitis Bsp1251 (Clal) ATCGAT 15 2 0 0 1 27
Bacillus species RFL126 A.A. Janulaitis Bsp1261 (Clal) ATCGAT 15 2 0 0 1 27
Bacillus species RFL127 A.A. Janulaitis Bsp1271 (Clal) ATCGAT 15 2 0 0 1 27
Bacillus species RFL128 A.A. Janulaitis Bsp128I (Avall) GGWCC 3 73 6 1 8 27
Bacillus species RFL129 A.A. Janulaitis Bsp1291 (Xhol) CTCGAG 1 6 0 1 0 27
Bacillus species RFL130 A.A. Janulaitis Bsp130I (BamHI) GGATCC 5 3 1 0 1 27
Bacillus species RFL131 A.A. Janulaitis Bsp1311 (BamHI) GGATCC 5 3 1 0 1 27
Bacillus species RFL132 A.A. Janulaitis Bsp132I (Avall) GGWCC 35 73 6 1 8 27
Bacillus species RFL133 A.A. Janulaitis Bsp1331 (Avall) GGWCC 35 73 6 1 8 27
Bacillus species RFL135 A.A. Janulaitis Bsp13SI (Mbol) GATC 116 87 8 0 22 27
Bacillus species RFL136 A.A. Janulaitis Bsp136I (MboI) GATC 116 87 8 0o 22 27
Bacillus species RFL137 A.A. Janulaitis Bsp1371 (Haelll) GGCC 149 216 18 1 22 27
Bacillus species RFL138 A.A. Janulaitis Bsp1381 (Mbol) GATC 116 87 8 0 22 27
Bacillus species RFL139 A.A. Janulaitis Bsp1391 (Xhol) CTCGAG 1 6 0 1 0 27
Bacillus species RFL140 A.A. Janulaitis Bsp1401 (Xhol) CTCGAG 1 6 0 1 0 27
Bacillus species RFL141 A A. Janulaitis Bsp1411 (Xhol) CTCGAG 1 6 0 1 0 27
Bacillus species RFL142 A.A. Janulaitis Bsp1421 (Xhol) CTCGAG 1 6 0 1 0 27
Bacillus species RFL143 A A, Janulaitis Bsp1431 (Mbol) GATC 116 87 8 0o 22 27
Bacillus species cyS3 Z. Chen BspF53I (Avall) GGWCC 3 73 6 1 8 7
Bacillus species cy105 Z. Chen BspF105I (Caull) CCSGG 114 97 0 1 10 7
Bacillus species cy145 Z. Chen Bsp145] (Clal) ATCGAT 5 2 0 0 1 7
Bacillus species cy268 Z. Chen Bsp268I (Psd) CTGCAG 28 30 2 1 11
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Number of Cleavage Sites>

Microorganism Source Enzyme! Sequence2 A Ad2 SV40 oX pBR References
Bacillus species cy317 Z. Chen Bsp3171 (EcoRII) CCWGG 71 136 17 2 6 7
Bacillus sphaericus NEB 659 Bael ACNNNNGTAYC 10 5 0 1 0 85
Bacillus sphaericus P.C. Shaw Bspl (Mbol) GATC 116 87 8 0 22 41
Bacillus sphaericus 1894 KCTC 1188 Bsp1894I (Asul) GTGNCC 74 164 11 2 15 61
Bacillus sphaericus DC1 D. Clark BshHI (Scal) AGTACT h) 5 0 0 1 9
Bacillus sphaericus DC2 D. Clark BshLI (EcoRY) GATATC 21 9 1 0 1 9
Bacillus sphaericus DC3 D. Clark BshMI (Hpall) CCGG 328 171 1 5 26 9
Bacillus stearothermophilus 1 V.E. Repin Bst11 (EcoRII) CCWGG 71 136 17 2 6 58
Bacillus stearothermophilus 1274 Z. Chen Bst12741 (Mbol) GATC 116 87 8 0 22 17
Bacillus stearothermophilus 28 S.K. Degtyarevy Bs1281 (Clal) ATCGAT 15 2 0 0 1 57,83
Bacillus stearothermophilus 29 V.E. Repin Bs1291 (Saul) CCTNAGG 2 7 0 0 0 62
Bacillus stearothermophilus 30 V.E. Repin Bs301 (Saul) CCTNAGG 2 7 0 0 0 62
Bacillus stearothermophilus 77 V.E. Repin Bst771 (Bcll) TGATCA 8 5 1 0 0 56
Bacillus stearothermophilus C1825  Z. Chen BsrCI (Clal) ATCGAT 15 2 0 0 1 7
Bacillus stearothermophilus C34 Z. Chen BsaCl (ScrFI) CCNGG 185 233 17 3 16 7
Bacillus stearothermophilus CPW1  Z. Chen BsaNI (EcoRII) CCWGG 71 136 17 2 6 6
Bacillus stearothermophilus CPW7  Z. Chen BsrAl (Avall) GGWCC 35 73 6 1 8§ 6
Bacillus stearothermophilus CPW8  Z. Chen BsaRl1 (Haelll) GGCC 149 216 18 1 22 6
BsaRll ? ? ? ? ? ?7 6
Bacillus stearothermophilus CPW9  Z. Chen BsrEI (Ksp632I) CTCTTC 34 29 1 2 2 6
Bacillus stearothermophilus CPW11 Z. Chen BsaHI (Acyl) GRCGYC 40 4 0 7 6 6
Bacillus stearothermophilus CPW13  Z. Chen BsrMI (Mbol) GATC 116 87 8 0 22 6
Bacillus stearothermophilus CPW16 Z. Chen BsrFI (Cfr10I) RCCGGY 61 40 1 0 7 6
Bacillus stearothermophilus CPW19  Z. Chen BsrSI (Bsrl) ACTGG 110 86 11 9 19 7
Bacillus stearothermophilus CPW59 Z. Chen BsaQl (Pstl) CTGCAG 28 30 2 1 1 6
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Number of Cleavage Sites>

Microorganism Source Enzyme! Sequence? A Ad2SV4 oX pBR References
Bacillus stearothermophilus CPWI  Z. Chen BsaNII (Pst]) CTGCAG 28 30 2 1 1 6
Bacillus stearothermophilus D47 Z. Chen BsaSI (Asul) GGNCC 74 164 11 2 15 7
Bacillus stearothermophilus D144 Z. Chen BsaDI (BamHI) GGATCC 5 3 1 0 1 7
Bacillus stearothermophilus EJ04 Z. Chen BsaEI (NlalV) GGNNCC 82 178 16 6 24 1
Bacillus stearothermophilus F272 Z. Chen BsaFI (AfTI) CTTAAG 3 4 1 2 0 7
Bacillus stearothermophilus G426 Z. Chen BsaGl (HgiAl) GWGCWC 28 38 0 3 8 7
Bacillus stearothermophilus K524 Z. Chen BsaKIl (Hpal) GTTAAC 14 6 4 3 0 7
Bacillus stearothermophilus L170 Z. Chen BsaLl (Alul) AGCT 143 158 34 24 16 7
Bacillus stearothermophilus M293 Z. Chen BsaMI (Bsml) GAATGC 46 10 4 4 1 7
Bacillus stearothermophilus 022 Z. Chen BsaOl (Mcrl) CGRYCG 22 50 0 1 7 17
Bacillus stearothermophilus V018 Z. Chen BsaV1 (BbvII) GAAGAC 24 27 3 3 3 7
Bacteroides caccae NEB 669 Becl CCATC 145 62 10 12 9 46
Bacteroides fragilis NEB 668 Bfal (Mael) CTTAG 13 54 12 3 5 46
Bacteroides fragilis NCTC 11155 BfrAl (Clal) ATCGAT 15 2 0 0 1 9
Brevibacterium acetyliticum NEB 678 Bed WTCCGGW 81 28 0 3 5 85
Brevibacterium immotum G.G. Prikhodko Biml (Asull) TTTCGAA 7 1 0O 0 0 4555
Brevibacterium linens IAM 1902 Binl (Avrll) CTCTAGG 2 2 2 0O 0 8
Caulobacter species RFL2 A.A. Janulaitis Cas2I (Pvul) CGATCG 3 7 0 0 1 27
Chlorella strain NC64A (XZ6E) ~ JL.VanEtten  CwiRI TGTCA 273 206 36 18 21 7678
CviRI (Rsal) GTTAC 113 8 12 11 3 78
Citrobacter freundii RFLSS A.A. Janulaitis Cfr551 (Cfr]) YGGCCR 39 70 0 2 6 27
Citrobacter freundii RFL56 A.A. Janulaitis Cfr561 (Eco31I) GGTCTC 2 18 0 0 1 27
Citrobacter freundii RFLS7 A A, Janulaitis Cfr571 (BspMII) TCCGGA 24 8 0 0 1 27
Citrobacter freundii RFLS58 A A Janulaitis Cfr581 (EcoRIT) CCWGG 71 136 17 2 6 27
Citrobacter freundii RFL.92 A.A. Janulaitis Cfro21 (AflD) CTTAAG 3 4 1 2 0 32
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Comamonas testosteroni RFL1 A.A, Janulaitis Ctell (Sacll) CCGCGG 4 133 0 1 0 27
Enterobacter acrogenes RFL2 A.A. Janulaitis Eae2l (Xhol) CTCGAG 1 6 0 1 0 27
Enterobacter cloacae RFL1 A.A. Janulaitis EcllI (Sacll) CCGCGG 4 33 0 1 0 27
Enterobacter species RFL3 A.A. Janulaitis Ese3I (Sacll) CCGCGG 4 133 0 1 0 27
Erwinia species RFL16 A.A. Janulaitis Esp16l (Esp3l) CGTCTC 14 21 0 0 1 27
Erwinia species RFL21 A A, Janulaitis Esp211 (HgiCI) GGYRCC 25 57 1 3 9 27
Erwinia species RFL23 A.A. Janulaitis Esp23I (Esp3I) CGTCTC 14 21 0 0 1 27
Erwinia species RFL24 A.A. Janulaitis Esp241 (EcoRIN) CCWGG 71 136 17 2 6 27
Erwinia species RFL25 A.A. Janulaitis Esp251 (HgiCI) GGYRCC 2 57 1 3 9 27
Escherichia coli H1 L.I Glatman EcoHI (Caull) CCSGTG 114 97 0 1 10 17
Escherichia coli 0128 H. Matsumoto Eco0128I (BstEIT) GTGTNACC 13 10 0 0 0 43
Escherichia coli RFL112 A.A. Janulaitis Eco1121 (Eco5TI) CTGAAG 40 23 3 0 2 27
Escherichia coli RFL151 A.A. Janulaitis Ecol1511 (Sacll) CCGCGG 4 33 0 1 0 27
Escherichia coli RFL152 A A. Janulaitis Eco1521 (BsePI) GCGCGC 6 52 0 1 0 27
Escherichia coli RFL249 A A, Janulaitis Ec0249]1 (HgilII) GRGCYC 7 57 2 0 2 27
Escherichia coli RFL254 A.A. Janulaitis Ec0254] (EcoRII) CCWGG 71 136 17 2 6 27
Escherichia coli RFL255 A.A. Janulaitis Eco2551 (Scal) AGTTACT S 5 0 0 1 29
Escherichia coli RFL256 A.A. Janulaitis Eco02561 (EcoRI) CCWGG 71 136 17 2 6 27
Frankia species NEB 685 Fsil RTAATTY 58 29 7 7 2 45
Geodermatophilus obscurus Glaxo 2323C GobAl (Stul) AGGCCT 6 11 7 1 0 13
Klebsiella planticola RFL79 A.A. Janulaitis Kpl191 (Pvul) CGATCG 3 7 0 0 1 27
Klebsiella pneumoniae 378 Y.P. Zemov Kpn378I (Sacll) CCGCTGG 4 133 0 1 0 84
Klebsiella pneumoniae RFL19 A.A. Janulaitis Kpn191 (Sacll) CCGCGG 4 33 0 1 0 27
Kluyvera ascorbata NEB 593 Kasl (Narl) GTGCGCC 1 20 0 2 4 52
Lactobacillus casei N.N. Sokolov Lcal ? >12 ? ? ? 1 67
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Micromonospora aurantiaca NRRL B16091 MauAl (Nael) GCCGGC 1 13 1 0 4 39
Micromonospora carbonacea NRRL 2997 McaAl (Narl) GGCGCC 1 20 0 2 4 13
Micromonospora chalcea sp. izumensis ATCC 21561 Mizl(Psd) CTGCAG 28 30 2 1 139
Micromonospora halophytica NRRL 3097 Mhal (Xhol) CTCGAG 1 6 0 1 0 139
Micromonospora saitamica NRRL B16084 Msal (Narl) GGCGCC 1 20 0 2 4 39
Micromonospora scalabitana sp NRRL B16086 MscAl (Xhol) CTCGAG 1 6 0 1 0 39
sporogenes
Nocardia carnea C-212 Y.Li Ncrl (Bgll) ATGATCT 6 11 0O 0 o0 42
Nostoc species ATCC 29132 Nsp291321 (Asull) TTCGAA 7 1 0 0 0 47
Nsp2913211 (BamHI) GGATCC 5 3 1 0 1 47179
Phormidium lapideum H. Ochiai Plal (Haelll) GGTCC 149 216 18 11 22 50
Plall (Asull) TTTCGAA 7 1 0 0 0 50 2
Proteus vulgaris 84 SK.Degtyarev  Pvu84l (Pyul) CGATCG 3 7 0 0 1 12 2
Pvu841I (Pull) CAGTCTG 15 24 3 0 1 12 g
Pseudomonas aeruginosa NRC 5003 PaeCl (Sphl) GCATGC 6 8 2 0 1 13 WM
Pseudomonas aeruginosa RFL7 A.A, Janulaitis PaeTl (Sacll) CCGCGG 4 33 0 1 0 27 m
Pseudomonas aeruginosa RFL8 A.A. Janulaitis Pae8I (Pstl) CTGCAG 28 30 2 1 1 27 W.m
Pseudomonas aeruginosa RFL9 A.A.Janulaitis  PaedI (Pst) CTGCAG 26 30 2 1 1 27 W
R
Pseudomonas aeruginosa RFL14 A.A. Janulaitis Pael4l (Pst) CTGCAG 28 30 2 1 1 27 ]°
Pseudomonas aeruginosa RFL1S  A.A. Janulaiis  PaelSI (Pst) CTGCAG 28 3 2 1 1 27 &
Pseudomonas aeruginosa RFL17 A.A. Janulaitis Pael7l (Sacll) CCGCGG 4 33 0 1 0 27 ,o.mmm
Pseudomonas aeruginosa RFL22 A.A. Janulaitis Pae221 (Psil) CTGCAG 26 30 2 1 1 27 =39
Pseudomonas acruginosaRFL24  A.A.Janulaiis  Pac24l (Psrl) CTGCAG 28 30 2 1 1 27 s
Pseudomonas aeruginosa RFL2S  A.A. Janulaitis  Pae25I (Pstl) CTGCAG 28 30 2 1 1 27 Res
Pseudomonas aeruginosa RFL26  A.A. Janulaitis  Pae26I (Pst) CTGCAG 28 30 2 1 1 27 £
Pseudomonas acruginosa RFL36  A.A. Janulaitis  Pae36I (Sacl) CCGOGG 4 3 0 1 0 27 :
8
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Pseudomonas aeruginosa RFL39 A.A. Janulaitis Pae391 (Pstl) CTGCAG 28 30 2 1 1 27
Pseudomonas aeruginosa RFLA40 A.A. Janulaitis Paed0l (Pstl) CTGCAG 28 30 2 1 1 27
Pseudomonas aeruginosa RFLA1 A.A_ Janulaitis Paedll (Pstl) CTGCAG 28 30 2 1 1 27
Pseudomonas acruginosa RFLA2 A.A. Janulaitis Paed?2] (Sacll) CCGCGG 4 133 0 1 0 27
Pseudomonas aeruginosa RFLA43 A.A Janulaitis Pae43l (Sacll) CCGCGG 4 33 0 1 0 27
Pseudomonas aeruginosa RFL44 A.A. Janulaitis Paeddl (Sacll) CCGCGG 4 133 0 1 0 27
Pseudomonas alcaligenes NEB 585 Pacl TTAATTTAA 0 1 0O 0 0 51
Pseudomonas fluorescens CAMB 2619 PfIKI (Haelll) GGTCC 1499 216 18 11 22 48
Pseudomonas fluorescens RFL18 A.A. Janulaitis PfI181 (Sacl) GAGCTC 2 16 0 0 0 27
Pseudomonas fluorescens RFL19 A.A. Janulaitis Pf1191 (Avall) GGWCC 35 73 6 1 8 27
Pseudomonas fluorescens RFL23 A.A. Janulaitis Pf231 (ApaLl) GTGCAC 4 7 0 1 3 27
Pf12311 (SpiT) CGTACG 1 4 0 2 0 30
Pseudomonas fluorescens RFL37 A.A. Janulaitis Pf1371 (Pstl) CTGCAG 28 30 2 1 1 27
Pseudomonas fluorescens RFL67 A.A. Janulaits PAI671 (XhoI) CTCGAG 1 6 0 1 0 27
Pseudomonas fluoroviolaceus RFLL16 A.A. Janulaitis Pf1161 (EcoRV) GATATC 21 9 1 0 1 27
Pseudomonas fragi RFL12 A.A, Janulaitis Pfr121 (ApalLl) GTGCAC 4 7 0 1 3 27
Pseudomonas glathei RFL34 A.A. Janulaitis Pgl341 (PmaCI) CACGTG 3 10 0 0 0 27
Pseudomonas indigofera ATCC 14036 Pinl (Scal) AGTACT 5 5 0 0 1 39
Pseudomonas lindbergii ATCC 31099 PUl (ApalLl) GTGCAC 4 7 0 1 3 39
Pseudomonas medicaginis RFL35 A.A. Janulaitis Pme351 (Hpall) CCGG 328 171 1 S 26 27
Pseudomonas putida A1l P. Adams PpuAl (Spil) CTGTACG 1 4 0 2 0 49
Pseudomonas putida RFL6 A.A. Janulaitis Ppu6l (BsaAl) YACGTR 14 22 0 2 1 27
Pseudomonas putida RFL10 A.A. Janulaitis Ppu10I (Avalll) ATGCAT 14 9 3 0 0 27
Pseudomonas putida RFL11 A.A. Janulaitis Ppulll (BsaAl) YACGTR 14 22 0 2 1 27
Pseudomonas putida RFL13 A A. Janulaitis Ppul3I (Stul) AGGCCT 6 11 7 1 0 27
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Pseudomonas putida RFL20 A.A. Janulaitis Ppu201 (HgilII) GRGCYC 7 57 2 0 2 27
Pseudomonas putida RFL21 A A. Janulaitis Ppu21l (BsaAl) YACGTR 14 22 0 2 1 35
Pseudomonas species D. White PspAl (Smal) CTCCGGG 3 12 0 0 0 80
Pseudomonas species D. Clark PspBI (PmaCT) CACGTG 3 10 0 0 0 9
Pseudomonas species RFL3 A.A. Janulaitis Psp3I (Pyull) CAGCTG 15 24 3 0 1 27
Pseudomonas species RFL4 A A, Janulaitis Psp4l (Xhol) CTCGAG 1 6 0 1 0 27
Pseudomonas species RFLS A A. Janulaitis Psp51 (Pvull) CAGCTG 15 24 3 0 1 37
PspSII (PpuMI) RGGWCCY 3 23 1 0 2 37
Pseudomonas species RFL28 A.A. Janulaitis Psp28I (Pstl) CTGCAG 28 30 2 1 1 27
Pseudomonas species RFL29 A.A. Janulaitis Psp291 (Haelll) GGCC 149 216 18 11 22 27
Pseudomonas species RFL30 A.A. Janulaitis Psp30I (Apal) GGGCCC 1 12 1 0 0 27
Pseudomonas species RFL31 A A, Janulaitis Psp311 (HgiJII) GRGCYC 7 57 2 0 2 27
Pseudomonas species RFL32 A.A. Janulaitis Psp321 (Sall) GTCGAC 2 3 0 0 1 27
Pseudomonas species RFL33 A.A. Janulaitis Psp331 (Sall) GTCGAC 2 3 0 0 1 27
Pseudomonas species RFL38 A.A. Janulaitis Psp381 (PmaCl) CACGTG 3 10 0 0 0 27
Pseudomonas species RFLA46 A.A. Janulaitis Psp46l (Psd) CTGCAG 28 30 2 1 1 27
Pseudomonas species RFL56 A A. Janulaitis Psp561 (BamHI) GGATCC 5 3 1 0 1 34
Pseudomonas species RFL89 A A. Janulaitis Psp891 (Sall) GTCGAC 2 3 0 0 1 27
Rhodococcus capsulatum M.M. Wijdenbosch Rcal (BspHI) TTCATGA 8 3 2 3 4 81
Rhodococcus rhodochrous ATCC 4273 Rrh4273I (Sall) QHOO.MO 2 3 0 0 1 5
Rhodothermus marinus T. Tenkanen Rmal (Mael) CTTAG 13 54 12 3 5 60
Saccharopolyspora species NEB 597 Sapl GCTCTTC (14) 10 7 0 1 1 45
Staphylococcus aureus RFL2 A.A. Janulaitis Sau2l (Asul) GGNCC 74 164 11 2 15 27
Staphylococcus aureus RFLS A.A. Janulaitis SauSI (Asul) GGNCC 74 164 11 2 15 27
Staphylococcus aureus RFL13 A.A. Janulaitis Saul31 (Asul) GGNCC 74 164 11 2 15 36
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Staphylococcus aureus RFL 14 A.A. Janulaitis Saul4l (Asul) GGNCC 74 164 11 2 15 36
Staphylococcus aureus RFL15 A.A. Janulaitis Saul51 (Mbol) GATC 116 87 8 0 22 27
Staphylococcus aureus RFL16 A.A. Janulaitis Sau16l (EcoRIT) CCWGG 71 136 17 2 6 27
Staphylococcus aureus RFL17 A.A. Janulaitis SaulTl (Asul) GGNCC 74 164 11 2 15 27
Staphylococcus wameri B. Frey Swal ATTTTAAAT 0 1 1 0 0 16
Streptococcus faecium NEB 674 Sfcl CTYRAG 17 29 4 5 6 53
Streptococcus thermophilus strain 134 D.K.Y. Solaiman  Sth1341 (Hpall) CTCGG 328 171 1 5 26 75
Streptomyces bikiniensis JAM68 S.K. Degtyarev Sbi68I (Xhol) CTTCGAG 1 6 0 1 0 12
Streptomyces corchorusii ATCC 25444 ScoAl (Pst) CTGCAG 28 30 2 1 1 13
Streptomyces moderatus DSM 40529 Smo40529I (Nael) GCCGGC 1 13 1 0 4 12
Streptomyces olivochromogenes S.K. Degtyarev So0l101791 (Xhol) CTTCGAG 1 6 O 1 0 12
Streptomyces species 8387 Takara #8387 Sse83871 CCTGCATGG 5 3 0 0 0 40
Streptomyces takatoensis ATCC 27649 Stal (Sacll) CCGCGG 4 133 0 1 0 39
Streptomyces tanashiensis ATCC 33159 StaAl (Xhol) CTCGAG 1 6 0 1 0 13
Synechococcus uniformis MM. Wijdenbosch Sunl (Spil) CTGTACG 1 4 0 2 0 81
Synechocystis species PCC 6308 Synl (Avall) GGWCC 35 13 6 1 8§ 15

Synll (Xmnl) GAANNNNTTC 24 5 0 3 2 15
Thermococcus litoralis NEB 521 Tl (Xhol) CTCGAG 1 6 0 1 0 45
Thermophilic species Z. Chen TspAl (EcoRII) CCWGG 71 136 17 2 6 8
Thermus species strain 1 V.E. Repin Tspll (Bsrl) ACTGG (1/-1) 110 86 11 9 19 38
Thiobacillus ferrooxidans AP19-3 K. Inagaki Tfel ? 2 ? ? 0 0 25
Thiobacillus novellus IFO 12443 Tnol ? 2 ? ? 0 0 25
Thiobacillus thiooxidans ON106 K. Inagaki Ttol (Sacll) CCGCGG 4 33 0 1 0 24
Thiobacillus versutus IFO 14567 Tvel ? 1 ? ? 0 0 25
Unidentified bacterium RFLA4 A.A. Janulaitis Uba4l (Mbol) GATC 116 87 8 0 22 27
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Unidentified bacterium RFL9 A.A. Janulaitis Uba9l (Haelll) GGCC 149 216 18 11 22 36
Unidentified bacterium RFL.11 A.A. Janulaitis Uballl (EcoRII) CCWGG 71 136 17 2 6 36
Unidentified bacterium RFL13 A.A. Janulaitis Ubal3l (EcoRII) CCWGG 71 136 17 2 6 31
Unidentified bacterium RFL17 A A, Janulaitis Ubal Tl (ScrFI) CCONGG 185 233 17 3 16 31
Unidentified bacterium RFL19 A A, Janulaitis Ubal9l (BamHI) GGATCC 5 3 1 0 1 3
Unidentified bacterium RFL20 A.A. Janulaitis Uba20l (EcoRII) CCWGG 71 136 17 2 6 31
Unidentified bacterium RFL22 A.A. Janulaitis Uba221 (Clal) ATCGAT 15 2 0 0 1 31
Unidentified bacterium RFL.24 A.A. Janulaits Uba24l (Clal) ATCGAT 15 2 0 0 1 31
Unidentified bacterium RFL30 A.A. Janulaitis Uba30I1 (Clal) ATCGAT 15 2 0 0 1 36
Unidentified bacterium RFL31 A.A. Janulaitis Uba311 (BamHI) GGATCC 5 3 1 0 1 7
Unidentified bacterium RFL34 A A. Janulaitis Uba341 (Clal) ATCGAT 15 2 0 0 1 77
Unidentified bacterium RFL36 A.A. Janulaitis Uba36l (CfrD) YGGCCR 39 70 0 2 6 77
Unidentified bacterium RFL38 A.A. Janulaitis Uba381 (BamHI) GGATCC 5 3 1 0 1 36
Unidentified bacterium RFL.39 A.A. Janulaitis Uba391 (Hgilll) GRGCYC 7 57 2 0 2 7
Unidentified bacterium RFL40 A.A. Janulaitis Uba40l (Stul) AGGCCT 6 11 7 1 0 34
Unidentified bacterium RFLA1 A.A. Janulaitis Uba4ll (Caull) CCSGG 114 97 0 1 10 34
Unidentified bacterium RFL42 A.A. Janulaitis Uba42l (Caull) CCSGG 114 97 0 1 10 34
Unidentified bacterium RFL43 A A, Janulaitis Uba43l (Clal) ATCGAT 15 2 0 0 1 34
Unidentified bacterium RFLA6 A A, Janulaitis Ubad6l (Pstl) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFLA48 A.A. Janulaitis Uba48I (Avall) GGWCC 35 73 6 1 8 27
Unidentified bacterium RFLS51 A A, Janulaitis UbaS11 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL54 A A, Janulaitis Uba54l (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFLS7 A.A. Janulaitis Uba571 (Hgilll) GRGCYC 7 57 2 0 2 27
Unidentified bacterium RFLS58 A_A. Janulaitis Uba58l1 (EcoRlI) GAATTC 5 5 1 0 1 27
Unidentified bacterium RFL59 A.A. Janulaitis UbaS91 (Mbol) GATC 116 87 8 0o 22 27
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Unidentified bacterium RFL61 A.A. Janulaitis Uba611 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL62 A.A, Janulaitis Uba621 (Avall) GGWCC 3 73 6 1 8 27
Unidentified bacterium RFL65 A.A. Janulaitis Ubab6SI (Eco31I) GGTCTC 2 18 0 0 1 27
Unidentified bacterium RFL66 A.A. Janulaitis Uba66l1 (Sacll) CCGCGG 4 133 0 1 0 27
Unidentified bacterium RFL69 A.A. Janulaitis Uba69]1 (BsePI) GCGCGC 6 52 0 1 0 27
Unidentified bacterium RFL71 A.A. Janulaitis UbaTl1l (Pst) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL72 A A. Janulaitis UbaT2l (Pst]) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL76 A.A. Janulaitis Uba76l (KpnI) GGTACC 2 8 1 0 0 27
Unidentified bacterium RFL77 A A. Janulaitis UbaT71 (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL81 A.A. Janulaitis Uba811 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL§2 A.A. Janulaitis Uba821 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL83 A.A, Janulaitis Uba831 (HindIII) AAGCIT 6 12 6 0 1 27
Unidentified bacterium RF1.84 A.A, Janulaitis Uba84l (Eco31]) GGTCTC 2 18 0 0 1 27
Unidentified bacterium RFL85 A.A. Janulaitis Uba851 (Kpnl) GGTACC 2 8 1 0 0 27
Unidentified bacterium RFL86 A.A. Janulaitis Uba861 (Kpnl) GGTACC 2 8 1 0 0 27
Unidentified bacterium RFL87 A.A. Janulaitis Uba871 (Kpnl) GGTACC 2 8 1 0 0 27
Unidentified bacterium RFL88 A.A, Janulaitis Uba881 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL89 A.A. Janulaitis Uba89I1 (Sall) GTCGAC 2 3 0 0 1 27
Unidentified bacterium RFL90 A.A. Janulaitis Uba90l (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1093 A A. Janulaitis Ubal093I (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1094 A.A. Janulaitis Ubal094I (Scal) AGTACT 5 5 0 0 1 27
Unidentified bacterium RFL1095 A.A. Janulaitis Ubal095I (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1096 A.A. Janulaitis Ubal096I (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1097 A.A. Janulaitis Ubal0971 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1098 A A, Janulaitis Ubal10981 (BamHI) GGATCC 5 3 1 0 1 27
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Unidentified bacterium RFL1099 A.A. Janulaits Ubal0991 (Asul) GGNCC 74 164 11 2 15 27
Unidentified bacterium RFL.1100 A.A. Janulaitis Ubal1001 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL.1101 A.A. Janulaitis Ubal1011 (Mbol) GATC 116 87 8 0 22 27
Unidentified bacterium RFL1108 A.A. Janulaitis Ubal108II (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFLL1109 A A, Janulaitis Ubal10911 (Mbol) GATC 116 87 8 0 22 33
Unidentified bacterium RFL1110 A A, Janulaitis Ubal110II (EcoRY) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1111 A.A. Janulaitis Ubal111l (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1112 A A, Janulaitis Ubal1121 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1113 A.A, Janulaitis Ubal113I (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1114 A A Janulaitis Ubal1141 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1115 A A, Janulaits Uball151 (Psil) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1116 A.A. Janulaitis Ubal 116l (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFLL1117 A A, Janulaitis Ubal1171 (Nrul) TCGCGA 5 5 0 2 1 27
Unidentified bacterium RFL1118 A.A. Janulaitis Ubal118I (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1119 A.A. Janulaitis Ubal1191 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFI1.1120 A A, Janulaitis Ubal1201 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1121 A.A. Janulaitis Ubal1211 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1122 A A, Janulaitis Ubal1221 (Nael) GCCGGC 1 13 1 0 4 27
Unidentified bacterium RFL1123 A.A. Janulaitis Ubal1231 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1124 A.A. Janulaitis Ubal1241 (Hgilll) GRGCYC 7 57 2 0 2 27
Unidentified bacterium RFL1125 A.A. Janulaitis Ubal1251 (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1126 A A. Janulaitis Ubal126I (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1127 A.A. Janulaitis Ubal1271 (HgiCI) GGYRCC 25 57 1 3 9 27
Unidentified bacterium RFL1128 A.A. Janulaitis Uba11281 (Hpall) CCGG 328 1M 1 5 26 27
Unidentified bacterium RFL1129 A A. Janulaitis Uba11291 (Pvul) CGATCG 3 7 0 0 1 27
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Unidentified bacterium RFL1130 A.A_ Janulaitis Ubal130I (Xhol) CTCGAG 1 6 0 1 0 27
Unidentified bacterium RFL1131 A.A. Janulaitis Ubal1311 (Avall) GGWCC 35 713 6 1 8 27
Unidentified bacterium RFL1133 A.A. Janulaitis Ubal1331 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1134 A.A. Janulaitis Ubal1341 (Asul) GGNCC 74 164 11 2 15 27
Unidentified bacterium RFL1136 A.A. Janulaitis Ubal1361 (BspMII) TCCGGA 24 8 0 0 1 27
Unidentified bacterium RFL1137 A.A, Janulaitis Ubal1371 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1138 A.A. Janulaitis Ubal138I (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL.1139 A.A. Janulaitis Uba11391 (Pvul) CGATCG 3 7 0 0 1 27
Unidentified bacterium RFL1140 A.A. Janulaitis Ubal140I (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1141 A.A. Janulaitis Ubal1411 (Hpall) CCGG 328 171 1 5 26 27
Unidentified bacterium RFL1142 A.A. Janulaitis Ubal1421 (Hgilll) GRGCYC 7 57 2 0 2 27
Unidentified bacterium RFL1144 A.A. Janulaitis Ubal1441 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1145 A.A. Janulaitis Ubal1451 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL.1146 A.A. Janulaitis Ubal 1461 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL.1147 A.A. Janulaitis Ubal1471 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1148 A.A. Janulaitis Ubal1481 (Xhol) CTCGAG 1 6 0 1 0 27
Unidentified bacterium RFL1149 A.A. Janulaitis Ubal1491 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL.1150 A.A. Janulaitis Ubal1501 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1152 A.A. Janulaitis Ubal1521 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1153 A A, Janulaitis Ubal1531 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1154 A.A. Janulaitis Ubal1541 (Xhol) CTCGAG 1 6 0 1 0 27
Unidentified bacterium RFL1155 A.A. Janulaitis Ubal1551 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL.1156 A.A. Janulaitis Ubal1561 (Apal) GGGCCC 1 12 1 0 0o 27
Unidentified bacterium RFL1157 A.A. Janulaitis Ubal1571 (Apal) GGGCCC 1 12 1 0 0 27
Unidentified bacterium RFL1158 A_A. Janulaitis Ubal158I (Scal) AGTACT 5 5 0 0 1 27
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Number of Cleavage Sites>

Microorganism Source Enzyme! Sequence? A Ad2SV40) X pBR References
Unidentified bacterium RFL1159 A.A. Janulaitis Ubal1591 (Hgilll) GRGCYC 7 57 2 0 2 27
Unidentified bacterium RFL1160 A.A, Janulaitis Ubal1601 (Asul) GGNCC 74 164 11 2 15 27
Unidentified bacterium RFL1161 A.A. Janulaitis Ubal1611 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1162 A.A. Janulaitis Ubal162I (Sphl) GCATGC 6 8 2 0 1 27
Unidentified bacterium RFL1163 A A Janulaitis Ubal1631 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1164 A.A. Janulaitis Ubal164I (Asul) GGNCC 74 164 11 2 15 27
Ubal16411 (HindIII) AAGCTT 6 12 6 0 1 27
Unidentified bacterium RFL1165 A.A. Janulaitis Ubal165I (Apal) GGGCCC 1 12 1 0 0 27
Unidentified bacterium RFL1166 A.A. Janulaitis Ubal166I (Xhol) CTCGAG 1 6 0 1 0 27
Unidentified bacterium RFL1167 A.A. Janulaitis Ubal1671 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1168 A A, Janulaitis Ubal168I (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1169 A.A. Janulaitis Ubal169I1 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1170 A.A. Janulaitis Ubal 1701 (Stul) AGGCCT 6 11 7 1 0 27
Unidentified bacterium RFL1171 A A, Janulaitis Ubal1711 (EcoRlIl) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1172 A.A. Janulaitis Uba11721 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1173 A.A, Janulaitis Ubal1731 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1174 A.A. Janulaitis Ubal174I1 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1175 A.A. Janulaitis Ubal175I (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1176 A A, Janulaitis Ubal1761 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1177 A A, Janulaitis Ubal1771 (Mbol) GATC 116 87 8 0 22 27
Unidentified bacterium RFL1178 A.A. Janulaitis Ubal1781 (Haelll) GGCC 1499 216 18 11 22 27
Unidentified bacterium RFL1179 A.A. Janulaitis Ubal1791 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1180 A A, Janulaitis Uba11801 (Swl) AGGCCT 6 11 7 1 0 27
Unidentified bacterium RFL1181 A.A. Janulaitis Ubal181I (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1182 A.A. Janulaitis Ubal1821 (Mbol) GATC 116 87 8 0o 22 27
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Number of Cleavage Sites3

Microorganism Source Enzyme! Sequence? A Ad2SV40 oX pBR References
Unidentified bacterium RFL1183 A.A. Janulaitis Ubal1831 (Mbol) GATC 116 87 8 0 22 27
Unidentified bacterium RFL.1184 A.A, Janulaitis Ubal184l (PsA) CTGCAG 28 30 2 1 1 27
Ubal18411 (Saul) CCTNAGG 2 7 0 0 0 27
Unidentified bacterium RFL1185 A.A, Janulaitis Ubal185I (EcoRIID) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL.1186 A.A, Janulaitis Ubal186I1 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1187 A.A. Janulaitis Ubal187I (Sacll) CCGCGG 4 33 0 1 0 27
Unidentified bacterium RFL1188 A.A. Janulaitis Ubal188I (Cfrl) YGGCCR 39 170 0 2 6 27
Unidentified bacterium RFL1189 A_A. Janulaitis Ubal 1891 (EcoRID) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1190 A.A. Janulaitis Ubal11901 (Eam1105]) GACNNNNNGTC 9 9 0 1 1 27
Unidentified bacterium RFL1191 A.A. Janulaitis Ubal1911 (Eam1105]) GACNNNNNGTC 9 9 0 1 1 27
Unidentified bacterium RFL1192 A.A. Janulaitis Ubal1921.(Ksp632]) CTCTTC 34 29 1 2 2 27
Unidentified bacterium RFL1193 A.A. Janulaitis Ubal193I (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1195 A.A. Janulaitis Ubal1951 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1196 A.A. Janulaitis Ubal196l (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1197 A A, Janulaitis Ubal1971 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1198 A.A, Janulaitis Ubal198I (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1199 A.A. Janulaitis Ubal1991 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1200 A.A. Janulaitis Uba12001 (Clal) ATCGAT 15 2 0 0 1 27
Unidentified bacterium RFL1201 A.A. Janulaitis Uba12011 (Kpnl) GGTACC 2 8 1 0 0 27
Unidentified bacterium RFI1.1202 A.A. Janulaitis Ubal1202I (Apal) GGGCCC 1 12 1 0 0 27
Unidentified bacterium RFL1203 A.A, Janulaitis Uba1203I (Apal.l) GTGCAC 4 7 0 1 3 27
Unidentified bacterium RFL.1204 A.A. Janulaitis Ubal12041 (Mbol) GATC 116 87 8 0o 22 27
Unidentified bacterium RFL1205 A A, Janulaitis Uba12051 (BamHI) GGATCC 5 3 1 0 1 27
Ubal205I11 (Aval) CYCGRG 8 40 0 1 1 27
Unidentified bacterium RFL1206 A.A. Janulaitis Ubal206I (HgilII) GRGCYC 7 57 2 0 2 27
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Number of Cleavage Sites

Microorganism Source Enzyme! Sequence? A Ad2SV40 oX pBR References
Unidentified bacterium RFL1207 A A, Janulaitis Ubal2071 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1208 A.A. Janulaitis Ubal208I (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1209 A.A. Janulaitis Ubal2091 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1210 A A, Janulaitis Ubal2101 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1211 A.A. Janulaitis Ubal2111 (Pst) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1212 A.A. Janulaitis Ubal2121 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL.1213 A A, Janulaitis Ubal213I1 (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1214 A.A. Janulaitis Ubal2141 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1215 A A, Janulaitis Ubal215] (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1216 A A. Janulaitis Ubal216I (Pstd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL.1217 A.A. Janulaitis Ubal2171 (Saul) AGGCCT 6 11 7 1 0 27
Unidentified bacterium RFL1218 A.A, Janulaitis Ubal218I (EcoRII) CCWGG 71 136 17 2 6 27
Unidentified bacterium RFL1219 A.A. Janulaitis Ubal2191 (HindIII) AAGCTT 6 12 6 0 1 27
Unidentified bacterium RFL1220 A.A. Janulaitis Ubal2201 (Smal) CCCGGG 3 12 0 0 0 27
Unidentified bacterium RFL1221 A.A, Janulaitis Ubal12211 (Espl) GCTNAGC 6 8 1 0 0 27
Unidentified bacterium RFL1222 A.A. Janulaitis Uba1222I (Espl) GCTNAGC 6 8 1 0 0 27
Unidentified bacterium RFL1223 A.A. Janulaitis Ubal2231 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1224 A.A. Janulaitis Ubal12241 (BamHI) GGATCC 5 3 1 0 1 27
Unidentified bacterium RFL1225 A.A, Janulaitis Uba1225I (Psd) CTGCAG 28 30 2 1 1 27
Unidentified bacterium RFL1226 A.A. Janulaitis Uba12261 (Sphl) GCATGC 6 8 2 0 1 27
Unidentified bacterium RFL1227 A.A. Janulaitis Uba12271 (Pvull) CAGCTG 15 24 3 0 1 27
Unidentified bacterium RFL 1228 A.A. Janulaitis Ubal2281 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL1229 A A Janulaitis Uba1229I (Sacll) COGCGG 4 13 0 1 0 27
Unidentified bacterium RFL1230 A.A. Janulaitis Ubal2301 (Haelll) GGCC 149 216 18 11 22 27
Unidentified bacterium RFL 1231 A.A. Janulaitis Ubal2311 (Haelll) GGCC 149 216 18 11 22 27
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FOOTNOTES

1. When two enzymes recognize the same sequence, i.e., are isoschizomers, the prototype (i.e., the first example isolated) is indicated in
parentheses.

2. Recognition sequences are written from 5/ -> 3/, only one strand being given, and the point of cleavage is indicated by an arrow (T). When no
arrow appears, the precise cleavage site has not been determined. For example, C1GATCG is an abbreviation for
5 CTGATCG 3’
3 GCTAGTCS’

For enzymes such as Sapl and Acil, which cleave away from their recognition sequences, the sites of cleavage are indicated in parentheses.
For example Sapl GCTCTTC(1/4) indicates cleavage as shown below

5/ GCTCTTCNT' 3/
3’ CGAGAAGNNNNT' 5/

Acil CCGC(-2/-2) indicates cleavage as shown below

5:CCTGC ' 3’
3'GGTCG ' 5’

In all cases the recognition sequences are oriented so that the cleavage sites lie on their 3/ side.

*

A is N6-methyladenosine.

3. These columns indicate the frequency of cleavage by the various specific endonucleases on bacteriophage lambda DNA (A), adenovirus-2 DNA

(Ad2), simian virus 40 DNA (SV40), pX174 Rf DNA and pBR322 DNA (pBR). In all cases the sites were derived by computer search of
the complete sequences obtained from GENBANK.
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TABLE 2
Type I enzymes
Enzyme Recognition sequence? Me site3
CfrAl GCANNNNNNNNGTGG
EcoAl GAGNNNNNNNGTCA 2(6),-3(6)
EcoBI TGANNNNNNNNTGCT 3(6),-4(6)
EcoDI TTANNNNNNNGTCY
EcoDXXI TCANNNNNNNATTC
EcoE] GAGNNNNNNNATGC
EcoKIl AACNNNNNNGTGC 2(6),-3(6)
EcoR1241 GAANNNNNNRTCG
EcoR124/31 GAANNNNNNNRTCG -3(6)
StySBI GAGNNNNNNRTAYG 2(6),-4(6)
StySJI GAGNNNNNNGTRC
StySPI AACNNNNNNGTRC 2(6),-3(6)
StySQI AACNNNNNNRTAYG
Type 111 enzymes
Enzyme Recognition sequence? Me site3
EcoPl AGACC 3(6)
EcoP151 CAGCAG
Hinflll CGAAT
StyLTI CAGAG 4(6)
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Type 1l enzymes
Enzymel Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Aatll GACGTTC EGJLMNOPRSUVX
Accl GTTMKAC ABDEGIJKLMNOPQRSUVX
Acil CCGC(-2/-2) N
Acyl GRTCGYC EMRV
Ahall GRTCGYC GN
Bbill GRTCGYC AK
BsaHI GRCGYC N
Hinll GRTCGYC FOU
AflI1 CTTTAAG ABGJKNU
Bfrl CTTTAAG M
AflIII ATCRYGT BGJMNU
Agel ATCCGGT N
Ahalll TTTTAAA
Dral TTTTAAA ABDEFGLIKLMNOPQRSUVX
Alul AGTCT 3(5) ABDEFGHIJKLMNOPQRSUVX
AlwNI CAGNNNTCTG N
Apal GGGCCTC 4(5) BDEGIJKLMNOPRUVX
Bsp1201 GTGGCCC F
ApaBI GCANNNNNTTGC
Apall GTTGCAC EGJKNX
Alw44l GTTGCAC FRU
Snol GTTGCAC JLMV
Vnel GTTGCAC D
Ascl GGTCGCGCC N
Asul GTGNCC R
Cfri3l GTGNCC 4(5) FKOU
NspIV GTGNCC JP
Sau96l GTGNCC BEGJLMNRVX
Asull TTTCGAA J
Bpu14l TTTCGAA D
Bsp1191 TTTCGAA F
BstBI TTTCGAA N
Csp451 TTTCGAA RV
Lspl TTTCGAA JL
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Enzyme!l Isoschizomers Recognition2 Me3 Commercial4
Sequence site source
Sful TTTCGAA M
Auval CTYCGRG ABEGIJKLMNOPRSUVX
Eco88I CTYCGRG F
Nsplll CTYCGRG JP
Avall GTGWCC ABEGIJKMNPRSX
Bmel8I GTGWCC D
Eco471 GTGWCC FOU
NspHII GGWCC dJ
Sinl GTGWCC 4(5) JLRSV
Avalll ATGCAT GJ
EcoT221 ATGCAITT KOU
Nsil ATGCATT BELMNRVX
Avrll CTCTAGG N
Binl CTCTAGG K
Bael ACNNNNGTAYC
Ball TGGTCCA 4(5) ABEGIJKRSVX
Mscl TGGTCCA N
BamHI GTGATCC 5(4) ABDEFGHIJKLMNOPQRSUVX
Bstl GTGATCC GJP
Bbul GCAGC(8/12) 2(5),-2(5) EGIJNX
Bbull GAAGAC(2/6)
Bbsl GAAGAC N
Beel CCATC
Beefl ACGGC(12/13)
Beglh GCANNNNNNTCG(12/10) N
Bcell TTGATCA BEGIJLMNOPRSUVX
Fbal TGATCA K
Betl WTCCGGW
Bgll GCCNNNNTNGGC ABDEFGHIJLMNOPQRSUVX
Bglll ATGATCT ABDEFGHIJKLMNOPQRSUVX
Binl GGATC(4/5)
Alwl GGATC(4/5) N
Bpu101 CCTNAGC(-5/-2)
BsaAl YACTGTR N
BsaBI GATNNTNNATC N
Maml GATNNTNNATC M
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Enzyme! Isoschizomers Recognition? Me3 Commercial4
Sequence site source
BsePI GCGCGC
BssHII GTCGCGC DEGJLMNQRUVX
Bsgl GTGCAG(16/14)
Bsil CTCGTG(-5/-1)
BsiYI CCNNNNNTNNGG
Bsll CCNNNNNTNNGG N
Bsml GAATGC(1/-1) EGJLNUVX
BsmAl GTCTC(1/5) N
Alw261 GTCTC(1/5) F
BspGI CTGGAC
BspHI TTCATGA N
RspX1 TTCATGA G
BspMI ACCTGC(4/8) N
BspMII TTCCGGA
Acclll TTCCGGA DEGJKQRV
BspEI TTCCGGA N
Kpn2l TTCCGGA F
Mrol TTCCGGA MOU
Bsrl ACTGGK(V/-1) N
BstEIl GTGTNACC BEGJLMNOPRSUVX
BstPI GTGTNACC K
Eco911 GTGTNACC F
Eco0651 GTGTNACC GK
BstX1 CCANNNNNTNTGG EGJKLMNOQRUVX
Caull CCTSGG
Bcenl CCTSGG 2(4) FK
Necil CCTSGG BEGJLMNOUVX
Cfrl YTGGCCR 4(5) F
Eael YTGGCCR 4(5) EGJKLMNVX
Cfr10I RTCCGGY 2(5) AFKMNOU
Clal ATTCGAT 5(6) ABDJKMNPQRSVX
BanIll ATCGAT ou
Bscl ATTCGAT JL
Bsp1061 ATTCGAT E
BspDI ATTCGAT
Bsul151 ATTCGAT DF
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Enzyme!l Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Cuid] RGTCY 3(5)
CuiRI TGTCA 4(6)
Ddel CTTNAG 1(5) BEGIJLMNOPRUVX
Dpnl* GATTC ABEGIJLMNRSVX
Drall RGTGNCCY EGJM
Eco01091 RGTGNCCY FGJKLNOUVX
Pssl RGGNCTCY I
Dralll CACNNNTGTG EMNX
Drdl GACNNNNTNNGTC N
Drdll GAACCA
Dsal CTCRYGG M
Eam11051 GACNNNTNNGTC FN
Ecil TCCGCC
Eco311 GGTCTC(1/5) F
Bsal GGTCTC(1/5) N
Eco4T7111 AGCTGCT FKMNORU
Eco571 CTGAAG(16/14) 5(6),-5(6) N
EcoNI CCTNNTNNNAGG N
EcoRI GTAATTC 3(6) ABDEFGHIJKLMNOPQRSUVX
EcoRII6 TCCWGG 2(5) BDEGJUV
+ Apyl CCTWGG M
+ BstNI CCTWGG 2(4) EJNX
+ Mual CCTWGG 2(4) AFKMOU
TspAl CCWGG L
EcoRV GATTATC 2(6) ABDEGIJKLMNOPQRSUVX
Eco321 GATTATC F
Espl GCTTNAGC EGJU
Bpu11021 GCTMNAGC FN
Celll GCTTNAGC M
Esp3l CGTCTC(1/5) FN
Faul CCCGC(4/6)
Finl GTCCC
Fnud4HI GCTNGC N
FnuDII CGTCG
Accll CGTCG DEGJKQVX
Bsp501 CGTCG F
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Enzymel Isoschizomers Recognition? Me3 Commercial4
Sequence site source
BstUI CGTCG N
Munl CGTCG M
Thal CGTCG BI
Fokl GGATG(9/13) 3(6),-2(6) DEGIKMNRUVX
Fsel GGCCGGTCC
Fsil RTAATTY
Gdill YGGCCG(-5/-1)
Gsul CTGGAG(16/14) FN
Hael WGGTCCW
Haell RGCGCTY BDEGIJKLMNOPRSUVX
Haelll GGTCC 3(5) ABDGHIJKLMNOPQRSUVX
BssCI GGCC G
BsuRI GGTCC 3(5) DFGJ
Pall GGTCC EJPV
Hgal GACGC(5/10) DNX
HgiAl GWGCW1C NX
Alw21l GWGCWTC F
AspHI GWGCWTC M
HgiCl GTGYRCC
Banl GTGYRCC EGIJMNOPUVX
Eco641 GTGYRCC F
HgiEIl ACCNNNNNNGGT
HgiJll GRGCY'C
BanlIl GRGCYTC EGIJKLMNOPRSUVX
Eco241 GRGCYTC F
Hhal GCGTC 2(5) BDEGJKNOPRSUX
Cfol GCGTC BIJLMRV
Hin6l GTCGC F
HinP1l GTCGC NX
HindIl GTYTRAC 5(6) M
Hincll GTYTRAC ABEFGIJKLNOPQRSUVX
HindIIl ATAGCTT 1(6) ABDEFGIJKLMNOPQRSUVX
Hinfl GTANTC ABDEGIJKLMNOPQRSUVX
Hpal GTTTAAC 5(6) ABDEGIJKLMNOPQRSUVX
Hpall CTCGG 2(5) ABDEFGJLMNOPQRSUVX
Hapll CTCGG GIK
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Enzymel Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Mspl C1CGG 1(5) ABDEFGLJKLMNOPQRSUVX
Hphl GGTGA(8/7) -2(5) NVX
Kpnl GGTACTC ABDEFGIJKLMNOPQRSUVX
Asp7181 GTGTACC M
Ksp6321 CTCTTC(1/4) M
Eam11041 CTCTTC(1/4) F
Earl CTCTTC(1/4) N
Mael CTTAG M
Rmal CTTAG N
Maell ATCGT M
Maelll TGTNAC M
Mbol 1GATC BEGIJKNPQRSVX
+ BspAl TGATC JL
Dpnll GATC 2(6) N
+ Kz091 TGATC D
Ndell TGATC BGM
Sau3Al TGATC 4(5) ABDEGILJKLMNOPQRSUVX
Mboll GAAGA(8/7) 5(6) BGIJKNOPQRSUVX
Mecrl CGRYTCG
Mfel CTAATTG
Mlul ATCGCGT ABDEFGIJKLMNOPQRSUVX
Mlyl GACTC(5/5) L
Mmel TCCRAC(20/18)
Mnll CCTC(77) EGJNX
Msel TTTAA N
Mstl TGCTGCA X
Aosl TGCTGCA GJ
Auvill TGCTGCA M
Fdill TGCTGCA U
Fspl TGCTGCA NS
Muwol GCNNNNNTNNGC
Nael GCCTGGC EGKLMNOUVX
Narl GGTCGCC BEGJMNPUVX
Bbel GGCGCTC K
Ehel GGCTGCC FOU
Kasl GTGCGCC N
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on 08 Novenber 2017

Enzymel Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Ncol CTCATGG ABDEFGIJKLMNOPQRSUVX
Ndel CATTATG 4(6) BEFGKLMNPSVX
Nhel GTCTAGC BEGJKLMNOPRUVX
Nlalll CATG?T N
NlalV GGNTNCC N
Notl GCTGGCCGC ABDEFGIJKLMNOPQRSUVX
Nrul TCGTCGA BDEGIJKLMNOPQUVX
Bsp68I TCGTCGA F
Spol TCGTCGA R
Nspl RCATGTY AKMU
NspHI RCATG'Y GJ
NspBII CMGTCKG J
Pacl TTAATTTAA N
Pf111081 TCGTAG
PIMI CCANNNNTNTGG N
Van911 CCANNNNTNTGG F
Plel GAGTC(4/5) N
PmaCl CACTGTG AK
BbrP1 CACTGTG M
Eco721 CACTGTG F
Pmlil CACTGTG N
PpuMI RGTGWCCY N
PshAl GACNNTNNGTC
Pstl CTGCATG 5(6) ABDEFGHIJKLMNOPQRSUVX
Pyul CGATTCG ABDEFGJKLMNOPQRSUVX
BspCI CGATTCG E
Xorll CGATTCG B
Pyull CAGTCTG 4(4) ABDEFGIJKLMNOPQRSUVX
RleAl CCCACA(12/9)
Rsal GTTAC ABDEGIJLMNOPQRSUVX
Afal GTTAC K
Csp6l GTTAC F
CGTGWCCG BEGJNX
Cpol CGGWCCG K
Cspl CGTGWCCG RV
oM Bt pe { Lacadert c. oup, con nar/ art | GHAGHETP@wp!/ 2077/ 105816 ADEGIJKLMNOPQRSUVX
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Enzyme!l Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Ecl13611 GAGTCTC F
Sstl GAGCTTC B
Sacll CCGC1GG EIJLNOPRUVX
Cfr42l CCGCTGG F
Kpn378I CCGCTGG D
Kspl CCGCTGG M
Mral CCGCGG GJ
Sfr303I CCGCTGG D
Sstll CCGCTGG B
Sall GTTCGAC ABDEFGHIJKLMNOPQRSUVX
Sapl GCTCTTC(1/4)
Saul CCTTNAGG M
Aocl CCTTNAGG E
Axyl CCTTNAGG GJV
Bse211 CCTTNAGG D
Bsu361 CCTMNAGG NR
Cunl CCTMINAGG B
Eco811 CCTTNAGG AFKOU
Mstll CCTTNAGG EX
Scal AGTTACT ABEFGIJKLMNOPRSUVX
ScrFI CCTNGG EGMNSUVX
DsaV TCCNGG M
Sdul GDGCHTC FJ
Bmyl GDGCHTC M
Bsp12861 GDGCH1C EGKNRUX
Nspll GDGCHTC J
Secl CTCNNGG
BsalJl CTCNNGG N
SfaNI GCATC(5/9) DNX
Sfel CTYRAG
Sfel CTTRYAG
Sfil GGCCNNNNTNGGCC ABDEGIJLMNOPQRSUVX
SgrAl CRTCCGGYG M
Smal CCCTGGG 2(4) ABDEFGIJKLMNOPQRSUVX
Cfrol CTCCGGG 2(4) FU
Xmal CTCCGGG EINRVX
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Enzyme!l Isoschizomers Recognition2 Me3 Commercial4
Sequence site source
Snal GTATAC
SnaBI TACTGTA EGJKMNVX
Eco01051 TACTGTA FOU
Spel ATCTAGT BEGKLMNORSUVX
Sphl GCATGTC ABDEGIJKLMNOPQRSUX
Bbul GCATGTC RV
Pael GCATGTC F
Spll CTGTACG AK
BsiWI CTGTACG N
Sse83871 CCTGCATGG AK
Sspl AATTATT BEGKLMNRUVX
Stul AGGTCCT ABEGIJKLMNPRVX
Aatl AGGTCCT ou
Eco1471 AGGTCCT F
Pme551 AGGTCCT D
Styl CTCWWGG BEGJMNRVX
BssT1I CTCWWGG D
Ec01301 CTCWWGG FU
EcoT141 CTCWWGG AK
Swal ATTTTAAAT
Taql TTCGA 4(6) ABDEFGIJLMNOPQRSUVX
TthHBSI TTCGA 4(6) K
TaqlI8 GACCGA(11/9)
CACCCA(11/9)
Tfil GAWTC N
Tsp451 GTSAC
TspEl AATT
Tth1111 GACNTNNGTC EGIJKNPVX
Aspl GACNTNNGTC M
Tth111l1 CAARCA(11/9)
Vspl ATTTAAT DFK
Asel ATTTAAT N
Asnl ATTTAAT M
Xbal TTCTAGA 6(6) ABDEFGHIJKLMNOPQRSUVX
Xcml CCANNNNNTNNNNTGG N
Xhol CTTCGAG ABDEFGHIJKLMNOPQRSUVX
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Enzyme!l Isoschizomers Recognition? Me3 Commercial4
Sequence site source
Cerl CTTCGAG X
PaeR71 CTTCGAG 5(6) NX
Slal CTTCGAG D
Xholl RTGATCY EGMVX
BstY] RTGATCY N
Mfll RTGATCY AK
Xmalll CTGGCCG 4(5) B
Eagl CTGGCCG N
EclX1 CTGGCCG M
Eco521 CTGGCCG EFKOU
Xmnl GAANNTNNTTC DEGJNX
Asp700I GAANNTNNTTC M
FOOTNOTES
1. * gignifies that Dpnl and its isoschizomers require the presence of 6-methyladenosine
within the recognition sequence GATC.
2. Recognition sequences are given using the standard abbreviations (Eur. J. Biochem. 150:
1-5, 1985) to represent ambiguity:
R = GorA
Y = CorT
M = AorC
K = GorT
S = GorC
W = AorT
H = AorCorT
B = GorTorC
V = GorCorA
D = GorAorT
N = AorCorGorT
3. The site 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:

Amersham (2/91)

BRL (2/91)

Palliard Chemical (11/90)

Stratagene (2/91)

ESP Fermentas (9/90)

BioExcellence (formerly Anglian) (11/90)

American Allied (12/90)

IBI (2/91)

Janssen Biochimica (2/91)
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Takara (1/91)

Northumbria Biologicals Ltd. (9/90)

Boehringer Mannheim (2/91)

New England Biolabs (2/91)

Toyobo (2/91)

PL-Pharmacia-LKB (2/91)

Molecular Biology Resources (1/91)

Promega Biotec (12/90)

Sigma (2/91)

USB (9/90)

Serva (2/91)

New York Biolabs (2/91)

5. BcglS cleaves on both sides of the recognition sequence: 10 bases 5 to the recognition
sequence and 12 bases 3’ to it on both strands. Thus the recognition site is excised in a
fragment, 34 base pairs long, with 2-base 3’-extensions at each end.

6. EcoRII isoschizomers fall into two classes based upon their sensitivity to methylation.
EcoRII 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 +.

7. Mbol isoschizomers fall into two classes based upon their sensitivity to methylation.
Mbol will not cleave when the recognition sequence contains 6-methyladenosine whereas
Sau3Al will not cleave when its recognition sequence contains 5-methylcytosine. Isoschizomers
of Mbol that are like Sau3Al are indicated by +.

8. TaqlIl differs from other restriction enzymes in recognizing two distinct sequences:
GACCG and CACCCA.
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