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Restriction enzymes and their isoschizomers

Richard J.Roberts

Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, NY 11724, USA

INTRODUCTION
Since the last compilation of restriction enzymes (1), 261 new 9. de Waard, A., Korsuize, J., van Beveren, C.P., Maat, J. (1978) FEBS
entries have been added including 16 new specificities. Withthe \Lﬁi} c;’g;dwg—R 1 1% N.L. (1985) Arch. Microbiol. 141: 70-74
. . . " . , P.R., Brown, N.L. . Microbiol. : 70—
growing size of this dgtabase apd ic recognition that the most [1. de Waard, A., Van Beveren, C.P.. Duyvesteyn, M., Van Ormongt, H.
widespread use of the information is as a database for computer (1979) FEBS Lett. 101: 71—76
programs predicting restriction enzyme cleavage patterns, the new 12. de Waard, A., Duyvesteyn, M. (1980) Arch. Microbiol. 128: 242—247
format has been continued. This format is intended to contain 13. Khosaka, T., Kiwaki, M. (1984) FEBS Lett. 177: 57-60
the minimal amount of information required by a computer 14. (‘;Vbt;Slg, U, Bolton, B., Frey, B., Jarsch, M., Kessler, C. unpublished
. rvations.
program. It should be noted that only enzymes for which the |5 groger, M., Hobom, G., Schutte, H., Mayer, H. (1984) Nucl. Acids Res.
recognition sequence is known are included. This new list is 12: 3127 -3141
shown in the first Table, while an alphabetical listing of all Type 16. Whitehead, P.R., Jacobs, D., Brown, N.L. (1986) Nucl. Acids Res. 14:
II enzymes, including those of unknown recognition sequence, 7 Zg;};@‘,“w L Laevs. V.. Manclicnc. Z. Poliachenko. V.- Bitinate
. . o e . viciute, L., ys, V., Maneliene, Z., 1achenko, V., Bi N
is presented in the second Table. A copy of the restriction enzyme 1., Butkus, V., Janulaitis, A.A. unpublished observations.
database in its previous format (2), including enzymes of 18 Lazareviciute, L., Bitinaste, J., Laucys, V., Poliachenko, V., Janulatis,
unknown recognition sequence, will be available upon request. A.A. unpublished observations.
It should also be noted that an alternative compilation of these ;g gﬁmp: R-MViSSzi“";b;aR ““P“;ggs“"d observations. 46 384
mes h . . Kumano, M., aki , M. (1988) Baiosaiensu to Indasutori 46: 38—41
enz,[?;l dataas recﬁnﬂy bef;l’ pr(;,d‘}’fd.e) silable. in a formthar 2\ Whitchead, P.R., Brown, N.L. (1985) J. Gen. Microbiol. 131:951-958
_ The database shown in these Tables is available, in a form that 22. Janulaitis, A.A., Steponaviciene, D., Butkus, V., Manelene, Z., Petrusyte,
is easily reformatted, online through the GENBANK computer M. unpublished observations.
resource. It is also possible to get regular monthly updates, or 23. Yamada, Y., Mizuno, H., Sato, H., Akagawa, M., Yamasato, K. (1989)
specialized versions of the database by electronic mail. For Agric. Biol. Chem. 53: 1747-1749 -
instance, a file containing the database in a format that can be 24. Whitchead, P.R., Brown, N.L. (1982) FEBS Lett. 143: 2_%—300
. A 25. Purvis, LJ., Moseley, B.E.B. (1983) Nucl. Acids Res. 11: 5467 —5474
used directly by the UWGCG computer software package is 6. Kramarov, V.M., Smolyaninov, V.V. (1981) Biokhimiya 46: 1526~ 1529
available. Files to support other packages are either available or 27. Roberts, R.J., Myers, P.A., Morrison, A., Murray, K. (1976) J. Mol.
¢ : pport o packag ¢ y
in preparation. Enquiries should be directed to Biol. 102: 157165
roberts@cshlab.bitnet 28. Yoon, H., Suh, H., Han, M.H., Yoo, O.J. (1985) Korean Biochem. J.
. o . 18: 8287
In forming this list, all endqnuc]eas% cleav'mg DNA at a 29. Yoon, H., Suh, H., Kim, K., Han, M.H., Yoo, O.J. (1985) Korean
specific sequence have been considered to be restriction enzymes, Biochem. J. 18; 88—93
although in most cases there is no direct genetic evidence for 30. Wickberg, L., Schildkraut, I. unpublished observations.
the presence of a restriction-modification system. The 3 g(‘)‘l"m C-(-: Wickberg, L, unpublished cbservations.
. . . isson, C. unpublished rvations.
endpnuc]eases are named in accordance with the proposal of 33, Hall, D. unpublished observations.
Smith and Nathans (4). 34. Stowz, A., Philippson, P. unpublished observations.
35. Morgan, R.D., Dalton, M., Stote, R. (1987) Nucl. Acids Res. 15: 7201
36. Seurinck, J., Van de Voorde, A., Van Mon , M. (1983) Nucl. Acids
ACKNOWLEDGEMENTS R 00 4415 e
. c g . 37. Trautner, T.A. unpublished observations.
Special thanks are due to the many individuals who have sokindly 33" jonulaitis, A.A., Gilvonsuskaite, R., Petrusyte, M. unpublished
communicated their unpublished results for inclusion in this observations.
compilation. Work from the author’s laboratory is supported by 39. Croft, R., Levin, B. unpublished observations.
the NIH (GM40537)‘ 40. Yamada, Y., Murakami, M. (1985) Agric. Biol. Chem. 49: 3627 —3629
41. Jagelavicius, M., Bitinaite, J., Maneliene, Z., Butkus, V., Janulaitis, A.A.
unpublished observations.
42. Eastlake, P. unpublished observations.
REFERENCES 43. Brown, N.L. unpublished observations.
44. Degtyarev, S.K., Rechkunova, N.I., Netesova, N.A., Tchigikov, V. E.,
1. Roberts, RJ. (1989) Nucl. Acids Res. 17: r347 —r387 Malygin, E.G., Kochkin, A.V., Mikhajlov, V.V., Rasskazov, V.A. (1987)
2. Roberts, R.J. (1985) Nucl. Acids Res. 13: r165-r200 Bioorg. Khim. 13: 422-423
3. Kessler, C. and Holtke, H-J. (1986) Gene 47: 1—153 45. Hughes, S.G., Bruce, T., Murray, K. (1980) Biochem. J. 185: 5963
4. Smith, H.O. and Nathans, D. (1973) J. Mol. Biol. 81: 419-423 46. Walker, J.N.B., Dean, P.G., Saunders, J.R. unpublished observations.
5. Sugisaki, H., Mackawa, Y., Kanazawa, S., Takanami, M. (1982) Nucl. 47. Sokolov, N.N., Fitsner, A.B., Anikeitcheva, N.V., Kalugin, A.A_,
Acids Res. 10: 57475752 Choroshoutina, E.B., Plutalov, O.V., Berlin, Y.A. unpublished
6. Zabeau, M., Roberts, R.J. unpublished observations. observations.
7. Evans, L.R., Brown, N.L., Laue, F., Schoeler, H., Jarsch, M., Kessler, 48. Moissidou, A., Rina, M., Bourictis, V. (1989) Nuc!. Acids Res. 17: 8884
C. unpublished observations. 49. Mullings, R., Evans, L.R., Brown, N.L. (1986) FEMS Microbiol. Lett.

8. Degtyarev, S.K. unpublished observations.

37: 237-240

Downl oaded from https://acadenic. oup.connar/article-abstract/ 18/ suppl/2331/ 1046019
by Cold Spring Harbor Laboratory user
on 08 Novenber 2017



2332 Nucleic Acids Research, Vol. 18, Supplement

50.

51.

52.

£3

95.

98.
. Fuchs, C., Rosenvold, E.C., Honigman, A., Szybalski, W. (1978) Gene

100.
101.
102.
103.
104.

105.

Downl oaded from https://acadenic. oup.connar/article-abstract/ 18/ suppl/2331/ 1046019

Be8 3 B % B BRIBRS

Janulaitis, A.A., Stakenas, P.S., Bitinaite, J.B., Jaskeleviciene, B.P. (1983)
Dokl. Akad. Nauk SSSR 271: 483485

Janulaitis, A.A., Stakenas, P.S., Petrusyte, M.P., Bitinaite, J.B.,
Klimasauskas, S.I., Butkus, V.V. (1983) Mol. Biol. (Moscow) 18: 115—129
Bitinaite, J.B., Klimasauskas, S.J., Butkus, V.V, Janulaitis, A.A. (1985)
FEBS Leu. 182: 509-513

. Janulaitis, A.A., Lazareviciute, L., Lebionka, A. unpublished observations.
. Janulaitis, A.A., Lazareviciute, L. unpublished observations.
. Steponaviciene, D., Petrusyte, M., Janulaitis, A.A. unpublished

observations.

. Jagelavicius, M., Bitinaite, J., Janulaitis, A.A. unpublished observations.
. Schneider, A. unpublished observations.

. Janulaitis, A.A., Adomaviciute, L. unpublished observations.

. Janulaitis, A.A., Petrusyte, M., Butkus, V. (1983) FEBS Lett. 161:

213-216

. Janulaitis, A.A., Steponaviciene, D. unpublished observations.
. Brand, P., de Waard, A. unpublished observations.
. Zerler, B., Myers, P.A., Escalante, H., Roberts, R.J. unpublished

observations.

. Thomm, M. unpublished observations.

. Stein, D.C. unpublished observations.

. Camp, R., Schildkraut, I. unpublished observations.

. Comb, D.G., Parker, P., Schildkraut, I. unpublished observations.

. Reaston, J., Duyvesteyn, M.G.C., de Waard, A. (1982) Gene 20: 103—110
. Karreman, C., de Waard, A. unpublished observations.

. Wolk, C.P., Kraus, J. (1982) Arch. Microbiol. 131: 302-307

. de Waard, A. unpublished observations.

. Mulligan, B.J., Szekeres, M. unpublished observations.

. Sussenbach, J.S., Steenbergh, P.H., Rost, J.A., van Leeuwen, W.J., van

Embden, J.D.A. (1978) Nucl. Acids Res. 5: 1153~1163

. Tsui, W-C. unpublished observations.

. Qiang, B-Q., Schildkraut, I. unpublished observations.

. Myers, P.A., Roberts, R.J. unpublished observations.

. Hughes, S.G., Bruce, T., Murray, K. unpublished observations.

. Calleja, F., de Waard, A. unpublished observations.

. Clark, D. unpublished observations.

. Janulaitis, A.A., Bitinaite, J., Gngaite, R., Jagelavicius, M. unpublished

observations.

. Chen, Z., Kong, H. unpublished observations.

. Chen, Z. unpublished observations.

. Schoenfeld, T., Mead, D.A., Fiandt, M. (1989) Nucl. Acids Res. 17: 4417
. Szekeres, M. unpublished observations.

Duyvesteyn, M.G.C., de Waard, A. (1980) FEBS Lett. 111: 423 -426
Duyvesteyn, M.G.C., Korsuize, J., de Waard, A. Vonshak, A., Wolk,
C.P. (1983) Arch. Microbiol. 134: 276—281

. Veitinger, S., Kaluza, K., Schmitz, G.G., Jarsch, M., Kessler, C.

unpublished observations.

Kaluza, K., Schmitz, G., Jarsch, M., Herz, G., Wagner, C., Vescley,
Z., Berger, G., Kessler, C. unpublished cbservations.

Petrusyte, M., Maneliene, Z., Butkus, V., Janulaitis, A.A. unpublished
observations.

. Murray, K., Hughes, S.G., Brown, J.S., Bruce, S.A. (1976) Biochem.

J. 159: 317-322

. Hughes, S.G., Murray, K. (1980) Biochem. J. 185: 65—-75
. Lau, R.H., Doolittle, W.F. (1980) FEBS Lett. 121: 200—202

Karreman, C., Tandeau de Marsac, N., de Waard, A. (1986) Nucl. Acids
Res. 14: 5199-5205

. Rosenvold, E.C., Szybalski, W. unpublished observations.
. Leung, S.M., Kam, K.M., Chan, K.Y., Shaw, P.C. (1990) FEMS

Microbiol. Lett. 66: 153—156
Janulaitis, A.A., Kazlauskiene, R., Bagdonaviciute, V. unpublished
observations.

. Flores, E., Wolk, P. unpublished observations.
. Dean, P.D.C., Walker, J.N.B. (1985) Biochem. Soc. Trans. 13:

1055—1058
Sutcliffe, J.G., Church, G.M. (1978) Nucl. Acids Res. 5: 2313-2319

4: 1-23

Kessler, C., Neumaier, P.S., Wolf, W. (1985) Gene 33: 1-102
Shibata, T., Ando, T. (1975) Mol. Gen. Genet. 138: 269279
Shibata, T., Ando, T. (1976) Biochim. Biophys. Acta 442: 184—196
Ikawa, S., Shibata, T., Ando, T. (1979) Agric. Biol. Chem. 43: 873875
Degtyarev, S.K., Rechkunova, N.I., Grinev, A.A., Dedkov, V.S.
unpublished observations.

Kramarov, V.M., Pachkunov, D.M., Matvienko, N.I. (1983) Nek. Aspekty
Fiziol. Mikroorg. Akad. Nauk. SSR. Nauchn. Tsentr Biol. Issled. 22 -26

by Cold Spring Harbor Laboratory user
on 08 Novenber 2017

106.

107.
108.

109.
110.
111.
112.

113.
114,

115.
116.
117.
118.

119.
120.

121.
122.
123.
124,
125.
126.
127.

128.

158.

159.

Matvienko, N.I., Kramarov, V.M., Pachkunov, D.M. (1987) Eur. J.
Biochem. 165: 565—570

van Etten, J.L., Shields, S., Burbank, D.E. unpublished observations.
Azizbekyan, R.R., Rebentish, B.A., Stepanova, T.V., Netyksa, E.M.,
Bychkova, M.A. (1984) Dokl. Akad. Nauk SSSR 274: 742744
Bingham, A.H.A., Darbyshire, J. (1982) Gene 18: 87-91

Molemans, F., van Emmelo, J., Fiers, W. (1982) Gene 18: 93-96
Smith, J., Comb, D. unpublished observations.

Sohail, A., Mushtag, R., Khan, E., Magbool, T., Riazuddin, S. (1987)
Pak. J. Zool. 19: 371391

Sohail, A. unpublished observations.

Butkus, V.V., Petrusyte, M.P., Janulaitis, A.A. (1985) Bioorg. Khim. 11:
987-988

van den Hondel, C.A.M.J.J., van Leen, R.W., van Arkel, G.A.,
Duyvesteyn, M., d¢ Waard, A. (1983) FEMS Microbiol. Lett. 16: 7—12
Streips, U., Golemboski, B. unpublished observations.

Morgan, R., Reeve, J., Krzycki, J. unpublished observations.

Frey, G., Thomm, M., Frey, B., Schmitz, G.G., Jarsch, M., Kessler,
C. unpublished observations.

Stote, R., Schildkraut, I. unpublished observations.

Lupker, H.S.C., Dekker, B.M.M. (1981) Biochim. Biophys. Acta 654:
297-299

Karreman, C., de Waard, A. (1988) J. Bacteriol. 170: 2533 -2536
Miyahara, M., Mise, K. unpublished observations.

Bernal, W M., Raven, N.D.H., Williams, R.A.D. (1986) Proceedings 14th
Int. Congress Microbiol. 204

Roizes, G., Nardeux, P.C., Monier, R. (1979) FEBS Lett. 104: 3944
Shimatake, H., Rosenberg, M. unpublished observations.

Mise, K., Nakajima, K., Terakado, N., Ishidate, M. (1986) Genc 44:
165—169

Comb, D.G., Parker, P., Grandoni, R., Schildkraut, I. unpublished
observations.

Janulaitis, A., Petrusyte, M., Maneliene, Z., Capskaya, L., Kiuduliene,
L., Butkus, V. unpublished observations.

. Rosenvold, E.C. unpublished observations.
. Gelinas, R.E., Myers, P.A., Weiss, G.H., Roberts, RJ., Murmay, K. (1977)

J. Mol. Biol. 114: 433—-440

. Polisson, C. (1989) Nucl. Acids Res. 17: 5858

. Wilson, G.A., Young, F.E. (1975) J. Mol. Biol. 97: 123—-125

. Roberts, R.J., Wilson, G.A., Young, F.E. (1977) Nature 265: 8284
. Hattman, §., Keisler, T., Gottehrer, A. (1978) J. Mol. Biol. 124: 701 —711
. Brooks, J. unpublished observations.

. Seurinck, J., van Montagu, M. unpublished observations.

. Walker, J.N.B., Vivian, A., Saunders, J.R. unpublished observations.
. Yamada, Y., Yoshioka, H., Sasaki, J., Tahara, Y. (1983) J. Gen. Appl.

Microbiol. 29: 157166

. Yamada, Y., Sasaki, J. (1984) J. Gen. Appl. Microbiol. 30: 309—312
. Shibata, T., Ikawa, S., Kim, C., Ando, T. (1976) J. Bacteriol. 128:

473476

. Kramarov, V.M., Skrypina, N.A., Smolyaninov, V.V_, Smimov, V.V_,

Resnik, S.R., Sorokulova, 1.B., Matvienko, N.I. (1989) Mol. Genet.
Mikrobiol. Virusol. 0: 42—-45

. Leung, S-M., Chan, K-Y., Suen, Y-K, Shaw, P-C. (1989) Nucl. Acids

Res. 17: 10133

. Kim, E.L., Maliuta, S.S. (1989) Gene 80: 363368

. Kim, E.L., Maliuta, S.S. (1989) FEBS Lett. 25: 361 —364

. Catterall, J.F., Welker, N.E. (1977) J. Bacteriol. 129: 1110—1120

. Clarke, C.M., Hartley, B.S. (1979) Biochem. J. 177: 49—62

. Makula, R.A. unpublished observations.

. Sugisaki, H., Matkawa, Y., Kanazawa, S., Takanami, M. (1982) Bull.

Inst. Chem. Res. Kyoto Univ. 60: 328335

. Hurlin, P., Schildkraut, I. unpublished observations.
. Janulaitis, A.A., Petrusyte, M. unpublished observations.
. Janulaitis, A., Dausaite, V., Maneliene, Z., Kiuduliene, L., Bitinaite, J.,

Butkus, V. unpublished observations.

. Gingeras, T.R., Roberts, R.J. unpublished observations.
. Gingeras, T.R., Milazzo, J.P., Roberts, R.J. (1978) Nucl. Acids Res. 5:

4105-4127

. Schildkraut, I. unpublished observations.

. Morgan, R., Ingalls, D. unpublished observations.

. Kaluza, K. unpublished observations.

. Janulaitis, A., Grigaite, R., Trinkunaite, L., Mancliene, Z., Bitnaite, J.,

Kiuduliene, L., Butkus, V. unpublished observations.

Matvienko, N.I., Pachkunov, D.M., Kramarov, V.M. (1984) FEBS Lett.
i77: 23-26

Morgan, R. unpublished observations.



160.
161.
162.

163.
164.

165.
. Fisherman, J., Gingeras, T.R., Roberts, R.J. unpublished observations.
167.
168.
. Kuebbing, D., Blakesley, R.J. (1979) Fed. Proc. 38: 780
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.

181.
182.

183.
. Janulaitis, A.A., Bitinaite, J. unpublished observations.
185.
186.

187.
188.

189.
190.

191.

193.
194.
195.
196.
197.
. Meagher, R.B. unpublished observations.
199.
200.
201.
. Hobom, G., Schwarz, E., Melzer, M., Mayer, H. (1981) Nucl. Acids Res.

203.
. Naureckiene, S., Kazlauskiene, R., Vaitkevicius, D., Butkus, V.,

Downl oaded from https://academni c. oup.coninar/article-abstract/ 18/ suppl/2331/ 1046019

Venetianer, P., Orosz, A. (1988) Nucl. Acids Res. 16: 3053 —3060
Kong, H. unpublished observations.

Bingham, A .H.A., Atkinson, T., Sciaky, D., Roberts, R.J. (1978) Nucl.
Acids Res. 5: 3457 -3467

Sciaky, D., Roberts, R.J. unpublished observations.

Zieger, M., Patillon, M., Roizes, G., Lerouge, T., Dupret, D., Jeltsch,
J.M. (1987) Nucl. Acids Res. 15: 3919

Langdale, J.A., Myers, P.A., Roberts, R.J. unpublished observations.

Choi, K.D., Kim, K., Yoo, O.J. (1987) Korean J. Appl. Microbiol. Bioeng.
15: 352-355
Farugi, A.F., Ahmed, N. (1987) Pak. J. Sci. Ind. Res. 30: 390—-392

Lautenberger, J.A., White, C.T., Haigwood, N.L., Edgell, M.H.,
Hutchison, C.A. (1980) Gene 9: 213-231

Duncan, C.H., Wilson, G.A., Young, F.E. (1978) J. Bacteriol. 134:
338-344

Wilson, G.A., Young, F.E (1976) Microbiology 1976 American Society
for Microbiology 350—357

Bickle, T.A., Ineichen, K. (1980) Gene 9: 205-212

Van Heuverswyn, H., Fiers, W. (1980) Gene 9: 195—203

Wood, P. unpublished observations.

Pirrotta, V. (1976) Nucl. Acids Res. 3: 1747—1760

Lau, R.H., Visentin, L.P., Martin, $.M., Hofman, J.D., Doolittle, W.F.
(1985) FEBS Lett. 179: 129-132

Khosaka, T., Kiwaki, M. (1984) Gene 31: 251255

Khosaka, T. unpublished observations.

Degtyarev, S.K., Zilkin, P.A., Prihodko, G.G., Repin, V.E., Rechkunova,
N.I. (1989) Molek. Biol. 23: 10511056

Frey, B. unpublished observations.

Striebel, H.M., Schmitz, G.G., Kaluza, K., Jarsch, M., Kessler, C.
unpublished observations.

Schildkraut, 1., Greenough, L. unpublished observations.

Degtyarev, S.K., Kolyhalov, A.A., Rechkunova, N.I., Zilkin, P.A.,
Dedkov, V.S. unpublished observations.

Gilvonauskaite, R., Bitinaite, J., Petrusyte, M., Butkus, V., Maneliene,
Z., Janulaitis, A.A. unpublished observations.

Hall, D., Camp, R., Morgan, R., Hoffman, L. unpublished observations.
Tsui, W-C., Elgar, G., Merrill, C., Maunders, M. (1988) Nucl. Acids
Res. 16: 4178

Morgan, R., Hoffman, L. unpublished observations.

Kita, K., Hiraoka, N., Oshima, A., Kadonishi, S., Obayashi, A. (1985)
Nucl. Acids Res. 13: 8685—8694

Skrypina, N.A., Kramarov, V.M., Lyannaya, A.M., Smolyaninov, V.V,
Goncharova, G.I. (1988) Mol. Genet. Mikrobiol. Virusol. 0: 15—16

. Sokolov, N.N., Fitsner, A.B., Plutalov, O.V., Anikeitcheva, N.V_,

Choroshoutina, E.B., Kalugin, A.A., Samko, O.T., Berin, Y.A.
unpublished observations.

Thanos, D., Scarpelis, G., Papamatheakis, J., Bouriotis, V. (1989) Nucl.
Acids Res. 17: 8881

Kramarov, V.M., Fomenkov, A.l., Matvienko, N.I., Ubieta, R.H.,
Smolianinov, V.V., Gorlenko, V.M. (1987) Bioorg. Khim. 13: 773776
Gilvonauskaite, R., Petrusyte, M., Butkus, V., Kersulyte, D., Janulaitis,
A.A. unpublished observations.

Kato, F., Suetake, T., Murata, A., Mukai, T., Mackawa, N. unpublished
observations.

Polisson, C., Morgan, R.D. (1988) Nucl. Acids Res. 16: 5205

Lautenberger, J.A., Edgell, M.H., Hutchison, C.A. Il (1980) Gene 12:
171-174

Hendrix, J.D., Welker, N.E. (1985) J. Bacteriol. 162: 682—-692
Pugatsch, T., Weber, H. (1979) Nucl. Acids Res. 7: 14291444

9: 48234832
Janulaitis, A.A., Kazlauskiene, R., Petrusyte, M. unpublished observations.

Kiuduliene, L., Janulaitis, A.A. unpublished observations.

. Yoshida, Y., Mise, K. (1986) J. Bacteriol. 165: 357362
206.
. Schildkraut, 1., Wise, R. unpublished observations.
208.
. Polisson, C., Morgan, R.D. (1988) Nucl. Acids Res. 16: 10365
210.

Sohail, A., Khan, E., Mushtag, R., Riazuddin, S. unpublished observations.
Levi, C., Bickle, T. unpublished observations.
Janulaitis, A.A., Petrusyte, M.P., Jaskeleviciene, B.P., Krayev, A.S.,

Skryabin, K.G., Bayev, A.A. (1981) Dokl. Akad. Nauk SSSR 257:
7491750

by Cold Spring Harbor Laboratory user
on 08 November 2017

211.

212.
213.

214.
215.

216.
217.
218.

219.

220.
221.

223.
224.
. Janulaitis, A.A., Stakenas, P.S., Berlin, Y.A. (1983) FEBS Lett. 161:

226.

227.
. Sokolov, N.N., Butkus, V., Maneliene, Z., Fitsner, A.B., Anikeitcheva,

230.

231.

232.
233,
. Gordon, R. unpublished observations.
235.
236.

237.

238.

239.

240.
241.
242.
243,

244,
245.
. Lacks, S., Greenberg, B. (1977) J. Mol. Biol. 114: 153168
247.

248.
249.
. Duff, M.K., Davies, J.K. unpublished observations.
251.
252.

253.

260.

Nucleic Acids Research, Vol. 18, Supplement 2333

Janulaitis, A.A., Petrusyte, M.A., Jaskelavicene, B.P., Krayev, A.S.,
Skryabin, K.G., Bayev, A.A. (1982) FEBS Lett. 137: 178180
Petrusyte, M.P., Januhitis, A.A. (1982) Eur. J. Biochem. 121: 377-381
Janulaitis, A.A., Klimasauskas, S., Petrusyte, M., Butkus, V. (1983) FEBS
Lett. 161: 131134

Petrusyte, M.P., Janulaitis, A.A. (1981) Bioorg. Khim. 7: 1885—1887
Klimasauskas, S., Butkus, V., Jamulaitis, A.A. (1987) Mol. Biol. (Moscow)
21: 87-92

Janulaitis, A.A., Gilvonauskaite, R. unpublished observations.

Bolton, B.J., Comer, M.J., Kessler, C. unpublished observations.
Lazareviciute, L., Laucys, V., Poliachenko, V., Janulaitis, A.A. unpublished
observations.

Watson, R., Zuker, M., Martin, S.M., Visentin, L.P. (1980) FEBS Lett.
118: 47-50

Hu, A.W., Marschel, A.H. (1982) Fed. Proc. 41: 1119

Janulaitis, A.A., Stakenas, P., Jaskeleviciene, B., Lebedenko, E.N., Betlin,
Yu.A. (1980) Bioorg. Khim. 6: 1746—1748

. Janulaitis, A.A., Stakenas, P.S., Lebedenko, E.N., Berlin, Yu.A. (1982)

Nucl. Acids Res. 10: 6521-6530
Whitehead, P.R., Brown, N.L. (1983) FEBS Lett. 155: 97-101
Jacobs, D., Brown, N.L. (1986) Biochem. J. 238: 613-616

210-212

Mayer, H., Grosschedl, R., Schutte, H., Hobom, G. (1981) Nucl. Acids
Res. 9: 48334845

McClelland, M. (1981) Nucl. Acids Res. 9: 6795—6804

N.V., Choroshoutina, E.B., Kalugin, A.A., Fodor, LI., Janulaitis, A.A.
unpublished observations.

. Repin, V.E., Prichodko, E.A., Degtyarev, S.K. (1988) Izv Sib Otd Akad.

Nauk SSSR Ser Biol Nauk 14: 110—113

Sokolov, N.N., Anikeitcheva, N.V., Samko, O.T., Choroshoutina, E.B.,
Kalugin, A.A., Fitsner, A.B. unpublished observations.

Tsvetkova, N.V., Mileikovskaya, M.M., Gruber, I.M., Polyachenko,
V.M., Butkus, V.V_, Janulaitis, A.A., Sudzhyuvene, O.F., Tarasov, A.P.
(1987) Mol. Genet. Mikrobiol. Virusol. 0: 19-22

Kim, Y-S., Rho, H-M. (1986) Korean J. Microbiol. 24: 18-23
Mushtaqg, R., Riazuddin, S. unpublished observations.

Yan, P.F., Zhou, B. unpublished observations.

Prikhodko, G.G., Petrov, N.A., Repin, V.E., Degtyarev, S.K. (1988) Izv.
Sib. Otd. Akad. Nauk SSSR Ser Biol Nauk 14: 108—109

Azizbekyan, R.R., Rebentish, B.A., Netyksa, E.M. (1988) Biotekhnologiya
4: 197—-198

Sokolov, N.N., Butkus, V., Mandliene, Z., Anikeitcheva, N.V., Kovalenko,
N.A., Fodor, LI., Eldarov, M.A., Fitsner, A.B., Janulaitis, A.A.
unpublished observations.

Xia, Y., Burbank, D.E., Uher, L., Rabussay, D., Van Etten, J.L. (1987)
Nucl. Acids Res. 15: 6075—6090

Xia, Y., Burbank, D.E., van Etten, J.L. unpublished observations.
Makula, R.A., Meagher, R.B. (1980) Nucl. Acids Res. 8: 3125-3131
Gelinas, R.E., Roberts, R.J. unpublished observations.

Howard, K.A., Card, C., Benner, J.S., Callahan, H.L., Maunus, R., Silber,
K., Wilson, G., Brooks J.E. (1986) Nucl. Acids Res. 14: 7939-7951
Lacks, S., Greenberg, B. (1975) J. Biol. Chem. 250: 4060 —4066
Geier, G.E., Modrich, P. (1979) J. Biol. Chem. 254: 1408 -1413

Janulaitis, A.A., Marcinkeviciene, L.Y., Petrusyte, M.P. (1982) Dokl.
Akad. Nauk SSSR 262: 241—-244

Butkus, V., Padegimiene, A., Laucys, V., Janulaitis, A.A. unpublished
observations.

Dingman, C., Schildkraut, I. unpublished observations.

Hansen, R. unpublished observations.

Grosskopf, R., Wolf, W., Kessler, C. (1985) Nucl. Acids Res. 13:
15171528

de Wit, C.M., Dekker, B.M.M., Neele, A.C., de Waard, A. (1985) FEBS
Lett. 180: 219-223

. Mise, K., Nakajima, K. (1985) Gene 36: 363367
255.
. Polisson, C., Morgan, R.D. (1989) Nucl. Acids Res. 17: 3316
257.
258.
. Butkus, V., Bitinaite, J., Kersulyte, D., Janulaitis, A.A. (1985) Biochim.

Belle Isle, H. unpublished observations.

Polisson, C., Murray, R.G.E. unpublished observations.
Evans, L.R., Brown, N.L. unpublished observations.

Biophys. Acta 826: 208-212
Janulaitis, A.A., Kazlsuskiene, R., Gilvonauskaite, R. unpubiished



2334 Nucleic Acids Research, Vol. 18, Supplement

261.
262.
263.
264.
265.
266.
267.
268.
269.

270.
271.

272.
273.
274.
275.
276.
277.

278.
279.

288.
. Butkus, V., Klimasauskas, S., Kersulyte, D., Vaitkevicius, D., Lebionka,

290.
291.
. Solodukhina, L.I., Manuvakhova, M.S., Korotayev, A.I. (1989) Genetika
293.

294,
295.

296.
. Nwosu, V.U., Connolly, B.A., Halford, S.E., Gamett, J. (1988) Nucl.

298.

Downl oaded from https://acadenic. oup.connar/article-abstract/ 18/ suppl/2331/ 1046019

observations.

Janulaitis, A.A., Kazlauskiene, R. unpublished observations.

Polisson, C., McMahon, M. unpublished observations.

Petrusyte, M.P., Bitinaite, J.B., Kersulyte, D.R., Menkavicz, C.J., Butkus,
V.V., Janulaitis, A.A. (1987) Dokl. Akad. Nauk SSSR 295: 1250—1253
Morgan, R., Stote, R., Schildkraut, I. unpublished observations.

Hall, D., Morgan, R. unpublished observations.

Greene, P.J., Betlach, M.C., Boyer, H.W., Goodman, H.M. (1974)
Methods Mol. Biol. 7. 87—105

Hedgpeth, J., Goodman, H.M., Boyer, H.W. (1972) Proc. Natl. Acad.
Sci. USA 69: 34483452

Dugaiczyk, A., Hedgpeth, J., Boyer, H.W., Goodman, H.M. (1974)
Biochemistry 13: 503512

Gardner, J.F., Cohen, L.K., Lynn, S.P., Kaplan, S. unpublished
observations.

Aiken, C., Milarski-Brown, K., Gumport, R.I. (1986) Fed. Proc. 45: 1914
Greene, P.J., Ballard, B.T., Stephenson, F., Kohr, W.J., Rodriguez, H.,
Rosenberg, J.M., Boyer, H.W. (1988) Gene 68: 43—52

Uporova, T.M., Kartasheva, I.M., Skripkin, E.A., Lopareva, E.N.,
Nikolskaya, LI., Debov, S.S. (1985) Vopr. Med. Khim. 31: 131-136
Lopatina, N.G., Kirnos, M.D., Suchkov, S.V., Vanyushin, B.F.,
Nikol’skaya, 1.I., Debov, S.S. (1985) Biokhimiya 50: 495 ~502
Yoshimori, R.N. (1971) Ph.D. thesis. University of California, San
Francisco. 1-73

Bigger, C.H., Murray, K., Murray, N.E. (1973) Nature New Biol. 244:
7-10

Boyer, H.W., Chow, L.T., Dugaiczyk, A., Hedgpeth J., Goodman, H.M.
(1973) Nature New Biol. 244: 40—43

Polisson, C., Morgan, R. unpublished observations.

Dilauro, R. unpublished observations.

LeBon, J.M., Kado, C.I., Rosenthal, L.J., Chirikjian, J.G. (1978) Proc.
Natl. Acad. Sci. USA 75: 4097 -4101

. Roizes, G., Patillon, M., Kovoor, A. (1977) FEBS Lett. 82: 6970
. Scarpelis, G., Moissidou, A., Rina, M., Bouriotis, V. (1989) Nucl. Acids

Res. 17: 8883

. Schildkraut, 1., Comb, D. unpublished observations.

. Choi, K.D., Yoo, O.]. unpublished observations.

. Kauc, L., Leszczynska, K. (1986) Acta Microbiol. Pol. 35: 317-320
. Hartmann, H., Goebel, W. (1977) FEBS Lett. 80: 285—287

. Janulaitis, A.A., Kazlauskiene, R., Steponaviciene, D. unpublished

observations.

. Chiura, H., Noro, Y., Kanayama, S., Ueda, Y., Simidu, U., Takagi, J.

(1988) Agric. Biol. Chem. 52: 2107-2109
Jiang, B.D., Myers, P. unpublished observations.

A., Janulaitis, A.A. (1985) Nucl. Acids Res. 13: 5727-5746
Janulaitis, A.A., Vaitkevicius, D.P. (1985) Biotekhnologiya 1: 39—51
Orekhov, A.V., Strokina, 1.V., Foors, A.R. (1989) Genetika 25: 614 —625

25: 1571 -1577

Orekhov, A V., Rebentish, B.A., Debabov, V.G. (1982) Dokl. Akad. Nauk
SSSR 263: 217-220

Piechula, S. unpublished observations.

Grachev, S.A., Mamaev, S.V., Gurevich, A.L, Igoshin, A.V., Kolosov,
M.N., Slyusarenko, A.G. (1981) Bioorg. Khim. 7: 628630

Sun, D.K., Yoo, O.J. (1988) Korean Biochem. J. 21: 419—422

Acids Res. 16: 3705—-3720

Kholmina, G.V., Rebentish, B.A., Skoblov, Yu.S., Mironov, A.A.,
Yankovskii, N.K., Kozlov, Yu.l., Glatmann, L.I., Moroz, A.F., Debabov,
V.G. (1980) Dokl. Akad. Nauk SSSR 253: 495—497

. Schildkraut, I., Banner, C.D.B., Rhodes, C.S., Parekh, S. (1984) Gene

27: 327-329

. Duda, E.G., lIzsvak, Z., Orosz, A. (1987) Nucl. Acids Res. 15: 1334
301.

Maneliene, Z., Bitinaite, J., Butkus, V., Janulaitis, A.A. unpublished
observations.

. Danaher, R., Stein, D.C. (1988) ASM Abstracts 88: 213
303.
. Sullivan, K.M., Macdonald, H.J., Saunders, J.R. (1987) FEMS Microbiol.

Maratea, E., Camp, R.R. unpublished observations.

Lett. 44: 389—-393

. Calleja, F., Dekker, B.M.M., Coursin, T., de Waard, A. (1984) FEBS

Lett. 178: 69—-T72

. Janulaitis, A., Steponaviciene, D., Trinkunajte, L., Maneliene, Z.,

Kiuduliene, L., Petrusyte, M., Butkus, V. unpublished observations.

. Degtyarev, S.K., Kolykhalov, A.A., Rechkunova, N.1., Dedkov, V.S.

(1989) Bioorg. Khim. 15: 130—132

by Cold Spring Harbor Laboratory user
on 08 Novenber 2017

310.
311.

312.
313.
314.
315.

316.

317.
318.

319.
320.

321.
322.

323.
324.
325.
326.

327.

335.
336.
337.
338.
339.
. Middleton, J.H., Edgell, M.H., Hutchison, C.A., LIl (1972) J. Virol. 10:
341.

342.
343,

. Leung, D.W., Lui, A.C.P., Merilees, H., McBride, B.C., Smith, M. (1979)

Nucl. Acids Res. 6: 17—-25

. Gilvonauskaite, R., Kazlauskiene, R., Padegimiene, A., Petrusyte, M.,

Butkus, V., Janulaitis, A.A. unpublished observations.

Cocks, B.G., Finch, L.R. (1987) Int. J. Syst. Bacteriol. 37: 451 —453
Lui, A.C.P., McBride, B.C., Vovis, G.F., Smith, M. (1979) Nucl. Acids
Res. 6: 1-15

Kita, K., Hiraoka, N., Kimizuka, F., Obayashi, A. (1984) Agric. Biol.
Chem. 48: 531-532

Parker, P., Schildkraut, I. unpublished observations.

Venetianer, P., Orosz, A. (1988) Nucl. Acids Res. 16: 350

Kupper, D., Zhou, J-G., Venetianer, P_, Kiss, A. (1989) Nucl. Acids Res.
17: 1077-1088 ’
Kholmina, G.V., Rebentish, B.A., Kozlovskii, Yu-E., Sorokin, A.V.,
Gol'denberg, D.S., Prozorov, A.A. (1986) Mol. Genet. Mikrobiol. Virusol.
0:23-25

Ikawa, S., Shibata, T., Ando, T., Saito, H. (1980) Mol. Gen. Genet. 177:
359—-368

Gaido, M.L., Prostko, C.R., Strobl, J.S. (1988) J. Biol. Chem. 263:
4832 —4836

Jentsch, S. (1983) J. Bacteriol. 156: 800—808

Richards, D.F., Linnett, P.E., Qultram, J.D., Young, M. (1988) J. Gen.
Microbiol. 134: 3151-3157

Olson, J.A., Myers, P.A., Roberts, R.J. unpublished observations.
Thomm, M., Frey, G., Bolton, B.J., Laue, F., Kessler, C., Stetter, K.O.
(1988) FEMS Microbiol. Lett. 52: 229-234

McConnell, D.J., Searcy, D.G., Sutcliffe, J.G. (1978) Nucl. Acids Res.
5: 1729-1739

Sugisaki, H., Kanazawa, S. (1981) Gene 16: 73-78

Posfai, G., Szybalski, W. (1988) Gene 69: 147—151

Sugisaki, H., Kita, K., Takanami, M. (1989) J. Biol. Chem. 264:
5757-5761

Landry, D., Looney, M.C., Feehery, G.R., Slatko, B.E., Jack, W.E.,
Schildkraut, 1., Wilson, G.G. (1989) Gene 77: 1-10

. Smith, L., Blakesley, R., Chirikjian, J. unpublished observations.

. Nardone, G., Blakesley, R. (1981) Fed. Proc. 40: 1848

. Tolstoshev, C.M., Blakesley, R.W. (1982) Nucl. Acids Res. 10: 1-17
. Meyertons, J.L., Miceli, S., Lechevalier, M., Roberts, R.J. unpublished

observations.

. van Montagu, M. unpublished observations.
. Janulaitis, A.A., Bitinaite, J., Jaskeleviciene, B. (1983) FEBS Lett. 151:

243-247

. Murray, K., Morrison, A., Cooke, H.W., Roberts, R.J. unpublished

observations.

Roberts, R.J., Breitmeyer, J.B., Tabachnik, N.F., Myers, P.A. (1975)
J. Mol. Biol. 91: 121-123

Tu, C.-P.D., Roychoudhury, R., Wu, R. (1976) Biochem. Biophys. Res.
Commun. 72: 355-362

Fomenkov, A.l., Kramarov, V.M., Andreev, L.V., Mochalov, V.V.,
Smolyaninov, V.V., Matvienko, N.I. (1988) Nucl. Acids Res. 16: 10399
Takanami, M. (1974) Methods Mol. Biol. 7: 113-133

Wilson, G.A., Young, F.E. unpublished observations.

42-50

Bron, S., Murray, K. (1975) Mol. Gen. Genet. 143: 25-33

Mann, M.B., Smith, H.O. (1977) Nucl. Acids Res. 4: 42114221
Yan, P-F., Ye, S-Y., Wang, P-Z., Li, Q-L., Lu, Y-Y., Zhou, B. (1982)
Acta Biochim. Biophys. Sin. 14: 151 —158

. Manachini, P.L., Parinj, C., Fortina, M.G., Benazzi, L. (1987) FEBS Lett.

214: 305-307

. Shinomiya, T. unpublished observations.
. Vlamakis, G., Clark, D., Bouriotis, V. (1989) Nucl. Acids Res. 17: 8882
. Cruz, A.K., Pires, M.Q., Lima, V.G., Morel, C.M. (1989) Brazilian J.

Med. Biol. Res. 22: 1321-1328

. Kiss, A., Sain, B., Csordas-Toth, E., Venetianer, P. (1977) Gene 1:

323-329

. Venetianer, P. unpublished observations.

. Konez, C., Kiss, A., Venetianer, P. (1978) Eur. J. Biochem. 89: 523—529
. Gunthert, U., Storm, K., Bald, R. (1978) Eur. J. Biochem. 90: 581 —583
. Bron, S., Murray, K., Trautner, T.A. (1975) Mol. Gen. Genet. 143: 13—-23
. Mayer, H., Schutte, H. unpublished observations.

. Hanberg, F., Myers, P.A., Roberts, R.J. unpublished observations. -
. Clanton, D.J., Woodward, J.M., Miller, R.V. (1978) J. Bacteriol. 135:

270-273

. Stein, D.C., Gregoire, S., Piekarowicz, A. (1988) Infect. Immun. 56:

112—-116



357.
358.
359.
360.
361.

389.
390.

391.
392.

393.
. Mise, K., Nakajima, K. (1984) Gene 30: 7985
395.

409.

Downl oaded from https://acadenic. oup.conm nar/article-abstract/ 18/ suppl/2331/ 1046019

Qiang, B.-Q., Schildkraut, I. (1986) Nucl. Acids Res. 14: 1991—1999
Gelinas, R.E., Myers, P.A., Roberts, R.J. unpublished observations.
Rushizky, G. W (1981) Gcnc Amplification and Analysis Elsevier North
Holland 239-242

Wu, R., King, C.T., Jay, E. (1978) Gene 4: 329-336

Kawamura, M., Sakakibara, M., Watanabe, T., Kita, K., Hireoka, N.,
Obayashi, A., Takagi, M., Yano, K. (1986) Nucl. Acids Res. 14:
19851989

. Prangishvili, D.A., Vashakidze, R.P., Chelidze, M.G., Gabriadze, I. Yu.

(1985) FEBS Lett. 192: 57-60

. McWilliam, P. unpublished observations.

. Ghufoor, K., Raven, N.D.H., Williams, R.A.D. unpublished observations.
. Siegelman, B. unpublished observations.

. Brown, N.L., Smith, M. (1977) Proc. Natl. Acad. Sci. USA 74:

32133216

- Sugisaki, H. (1978) Gene 3: 1728
. Brown, N.L., McClelland, M., Whitehead, P.R. (1980) Gene 9: 4968
. Bolton, B.J., Holtke, H.-J., Schmitz, G.G., Jarsch, M., Kessler, C. (1989)

Nucl. Acids Res. 17: 9500

. Schildkraut, 1., Lynch, J., Morgan, R. (1987) Nucl. Acids Res. 15: 5492
. Naureckiene, S., Kazlauskiene, R., Maneliene, Z., Vaitkevicius, D., Butkus,

V., Janulaitis, A.A. unpublished observations.

. Ikawa, S., Shibata, T., Ando, T. (1976) J. Biochem. 80: 1457— 1460
. Beaty, J.S., Mclean-Bowen, C.A., Brown, L.R. (1982) Gene 18: 61 —67
. Naureckiene, S., Bitinaite, J., Vaitkevicius, D., Menkevicius, S., Butkus,

V., Janulaitis, A.A. unpublished observations.

. Mise, K. unpublished observations.
. Roberts, R.J., Myers, P.A., Morrison, A., Murray, K. (1976) J. Mol.

Biol. 103: 199208

. Mann, M.B., Smith H.O (1979) Proceedings of the Conference on

Transmethylation Elsevier North Holland 483 —492

. Lazareviciute, L., Bitinaite, J., Laucys, V., Poliachenko, V., Padegimicne,

A., Butkus, V., Janulaitis, A.A. unpublished observations.

. Chirikjian, J.G., George, A., Smith, L.A. (1978) Fed. Proc. 37: 1415
. Shen, S., Li, Q., Yan, P., Zhou, B, Ye, S. Lu, Y., Wang, D. (1980)

Sci. Sin. 23: 1435—1442

. Stephens, M.A. (1982) J. Bacteriol. 149: 508—-514

. Smith, H.O., Wilcox, K.W. (1970) J. Mol. Biol. 51: 379—-391
. Kelly, T.J. Jr.,
. Roy, P.H., Smith, H.O. (1973) J. Mol. Biol. 81: 427—444

. Roy, P.H., Smith, H.O. (1973) J. Mol. Biol. 81: 445—459

. Endow, S.A., Roberts, R.J. unpublished observations.

. Pickarowicz, A., Stasiak, A., Stanczak, J. (1980) Acta Microbiol. Pol.

Smith, H.O. (1970) J. Mol. Biol. 51: 393 -409

29: 151-156

. Landy, A., Ruedisueli, E., Robinson, L, Foeller, C., Ross, W. (1974)

Biochemistry 13: 2134-2142

Old, R., Murmay, K., Roizes, G. (1975) J. Mol. Biol. 92: 331-339
Bolton, B.J., Schmitz, G., Jarsch, M., Wagner, C., Veseley, Z., Berger,
G., Kessler, C. unpublished cbservations.

Greenaway, P.J. (1980) Biochem. Biophys. Res. Commun. 95:; 12821287
Kazennova, E.V., Tarasov, A.P., Mileikovskaya, M.M., Semina, LE.,
Tsvetkova, N.V. (1982) Zh. Mikrobiol. Epidemiol. Immunobiol. 0: 56— 57
Kong, H., Chen, Z. (1987) Nucl. Acids Res. 15: 7205

Middleton, J.H., Stankus, P.V., Edgell, M.H., Hutchison, C.A. 1II
unpublished observations.

. Mann, M.B., Smith, H.O. unpublished observations.

. Hutchison, C.A., Barrell, B.G. unpublished observations.

. Murray, K., Morrison, A. unpublished observations.

. Xia, Y., Burbank, D.E., Van Etten, J.L. (1986) Nucl. Acids Res. 14:

60176030

. Mann, M.B., Rao, R.N., Smith, H.O. (1978) Gene 3: 97—112
. Kelly, S., Kaddurah-Daouk, R., Smith. H.O. (1985) J. Biol. Chem. 260:

1533915344

. Smith, H.O. unpublished observations.
. Visentin, L.P., Watson, R.J.,

Martin, S., Zuker, M. unpublished

observations.

. Visentin, L.P. unpublished observations.
. Sharp, P.A., Sugden, B., Sambrook, J. (1973) Biochemistry 12: 3055 —3063
. Garfin, D.E., Goodman, H.M. (1974) Biochem. Biophys. Res. Commun.

59: 108—116

. Agarwal, K. unpublished observations.

Dedkov, V.S., Prikhodko, G.G., Puchkova, L.I., Serov, G.D.,
Rechkunova, N.I., Degtyarev, S.Kh. (1989) Molec. Genet. Mikrobiol.
Virusol. 11: 24-25

Sugisaki, H., Takanami, M. (1973) Nature New Biol. 246: 138—140

by Cold Spring Harbor Laboratory user
on 08 November 2017

410.

411.

412.

413.

414.

415.
416.
417.
418.

419.
420.

421.
422.
423.
424,
425.

426.
427.

428.
429.
430.
431.

432.
433,

434.
435.

436.
437.

438.

439.

443.

445.

447,
. McClelland, M., Nelson, M., Cantor, C.R. (1985) Nucl. Acids Res. 13:

449.
450.
451.
452.

453.
454,

Nucleic Acids Research, Vol. 18, Supplement 2335

Baumstark, B.R., Roberts, R.J., RajBhandary, U.L. (1979) J. Biol. Chem.
254: 8943 -8950

van Montagu, M., Sciaky, D., Myers, P.A., Roberts, R.J. unpubtished
observations.

Jentsch, S., Gunthert, U., Trautner, T.A. (1981) Nucl. Acids Res. 9:
27532759

Calleja, F., Tandeau de Marsac, N., Coursin, T., van Ormondt, H., de
Waard, A. (1985) Nucl. Acids Res. 13: 6745— 6751

Coll, E., Chirikjian, J. unpublished observations.

Kleid, D., Humayun, Z., Jeffrey, A., Ptashne, M. (1976) Proc. Natl. Acad.
Sci. USA 73: 293-297

Nelson, M. unpublished observations.

Pickarowicz, A., Yuan, R., Stein, D.C. (1988) Nucl. Acids Res. 16: 9868
Piekarowicz, A., Yuan, R., Stein, D.C. (1988) Nucl. Acids Res. 16:
5957-5972

Smith, D.L., Blattner, F.R., Davies, J. (1976) Nucl. Acids Res. 3: 343-353
Tomassini, J., Roychoudhury, R., Wu, R., Roberts, R.J. (1978) Nucl.
Acids Res. 5: 4055—4064

Bolton, B.J., Nesch, G., Comer, M J., Wolf, W_, Kessler, C. (1985) FEBS
Letr. 182: 130—134

Comb, D.G., Schildkraut, I. unpublished observations.

Miyahara, M., Mise, K. (1988) Anal. Chim. Acta 213: 273-277
Matsui, M., Mise, K., Yoshida, Y., Ishidate, M. (1986) Bull. Natl. Inst.
Hyg. Sci. (Tokyo) 104: 92-96

Bolton, B.J., Schmitz, G.G., Jarsch, M., Comer, M.J., Kessler, C. (1988)
Gene 66: 3143

Polisson, C., Morgan, R.D. (1988) Nucl. Acids Res. 16: 9872
Janulaitis, A., Kazlauskiene, R., Trinkunaite, L., Kiuduliene, L., Manchiene,
Z., Petrusyte, M., Butkus, V. unpublished observations.

Schmid, K., Thomm, M., Laminet, A., Lave, F.G., Kessler, C., Stetter,
K.O., Schmitt, R. (1984) Nucl. Acids Res. 12: 2619—-2628

Gelinas, R.E., Myers, P.A., Roberts, R.J. (1977) J. Mol. Biol. 114:
169—-179

Cruz, A K., Kidane, G., Pires, M.Q., Rabinovitch, L., Guaycurus, T.V.,
Morel, C.M. (1984) FEBS Lett. 173: 99102

Akulinin, G.E., Getko, G.A., Repin, V.E., Degtyarev, S.K. (1988) Izv
Sib Otd Akad. Nauk SSSR Ser Biol Nauk 14: 105—108

Grandoni, R.P., Comb, D. unpublished observations.

Kuzin, A.l., Bolesnin, M.I., Smolyaninov, V.V., Azizbekyan, R.R. (1989)
Mol. Genet. Mikrobiol. Virusol. 0: 36—39

Azeddoug, H., Hubert, J., Reysset, G. (1989) FEMS Microbiol. Lett. 65:
323-326

Wen, T.N., Tung, P.H., Chen, C.S. (1989) Bot. Bull. Acad. Sinica 30:
91-98

Xia, Y., Van Etten, J.L. (1986) Mol. Cell. Biol. 6: 1440—1445

Xia, Y., Burbank, D.E., Uher, L., Rabussay, D., Van Etten, J.L. (1986)
Mol. Cell. Biol. 6: 1430—1439

Hiraoka, N., Kita, K., Nakajima, H., Kimizuka, F., Obayashi, A. (1985)
J. Ferment. Technol. 63: 151-157

Boyd, A.C., Charles, I.G., Keyte, J.W., Brammar, W.J. (1986) Nucl.
Acids Res. 14: 5255-5274

. Grandoni, R. unpublished observations.
441,
. Sussenbach, J.S., Monfoort, C.H., Schiphof, R., Stobberingh, E.E. (1976)

Comb, D.G. unpublished observations.

Nucl. Acids Res. 3: 3193-3202
Klimasauskas, S., Lebionka, A., Butkus, V., Janulaitis, A.A. unpublished
observations.

. Arutyunyan, E.E., Gruber, I.M., Polyachenko, V.M., Kvachadze, L.J.,

Andriashvili, I.A., Chanishvili, T.G., Nikolskaya, LI. (1985) Vopr. Med.
Khim. 31: 127—-132

Stobberingh, E.E., Schiphof, R., Sussenbach, J.S. (1977) J. Bacteriol. 131:
645649

. Brown, N.L., Hutchison, C.A. Ill, Smith, M. (1980) J. Mol. Biol. 140:

143-148
Endow, S.A. (1977) J. Mol. Biol. 114: 441—449

7171-7182

Brensing-Kuppers, J., Katuza, K., Schmitz, G.G., Jarsch, M., Kessler,
C. unpublished observations.

Halden, N.F., Wolf, J.B., Cross, S.L., Leonard, W_J. (1988) Clin. Res.
36: A4A

Zabeau, M., Greene, R., Myers, P.A., Roberts, R.J. unpublished
observations.

Morgan, R.D. (1988) Nucl. Acids Res. 16: 3104

Comb, D.G., Schildkraut, 1., Roberts, R.J. unpublished observations.
Christ, C., Ingalls, D. unpublished observations.



2336 Nucleic Acids Research, Vol. 18, Supplement

455.

456.
457.

458.

459.

470.

471.
. Lin, P-M., Roberts, R.J. unpublished observations.
473.
474,

475.
476.

4717.
478.
479.

. Morgan, R., Stote, R., Soltis, A. unpublished observations.
481.

483.

Downl oaded from https://acadenic. oup.connar/article-abstract/ 18/ suppl/2331/ 1046019

. Comb, D.G., Schildkraut, I.,

. Vesely, Z., Schmitz, G.G.,

Lunnen, K.D., Morgan, R.D., Timan, C.J., Krzycki, J.A., Reeve, J.N.,
Wilson, G.G. (1989) Gene 77: 1119

Comb, D.G., Wilson, G. unpublished observations.

Petrusyte, M., Padegimiene, A., Butkus, V., Janulaitis, A.A. unpublished
observations.

Hammond, A.W., Gerard, G.F., Campbell, J.H., Chatterjee, D.K. (1989)
Nucl. Acids Res. 17: 3320

Chien, R.H., Stein, D.C., Seifert, H.S., Floyd, K., So, M. (1988) ASM
Abstracts 88: 213

. Leary, J.V. unpublished observations.
. Winkler, K. (1979) Ph. D. Thesis. Erlangen University.

Heumann, W. (1979) Curr. Top. Microbiol. Immunol. 88: 1-24

. Sievert, U., Rosch, A. unpublished observations.
. Stote, R., Morgan, R. unpublished observations.
. Timko, J., Tumna, J., Zelinka, J. (1987) Metabolism and Enzymology of

Nucleic Acids Publishing House of the Slovak Akademy of Science 107—118
Wilson, G., Greenough, L. unpublished
observations.

. Khosaka, T., Sakurai, T., Takahashi, H., Saito, H. (1982) Gene 17:

117-122

. Butkus, V., Kazlauskiene, R., Gilvonauskaite, R., Petrusyte, M., Janulaitis,

A.A. (1985) Bioorg. Khim. 11: 1572—1573

. Vaitkevicius, D., Kulba, A., Chernov, S., Butkus, V., Fomichiov, J.,

Janulaitis, A.A. unpublished observations.

Kulba, A.M., Abdel-Sabur, M.S., Butkus, V.V., Janulaitis, A.A.,
Fomichev, Y.K. (1987) Mol. Biol. (Moscow) 21: 250254
Hamablet, L., Meyertons, J.L., Roberts, R.J. unpublished observations.

Comb, D.G., Hess, E.J., Wilson, G. unpublished observations.
Watson, R.J., Schildkraut, I., Qiang, B.-Q., Martin, S.M., Visentin, L.P.
(1982) FEBS Lett. 150: 114—116

Silber, K.R., Polisson, C., Rees, P.A., Benner, J.S. (1988) Gene 74: 43 —44
Rees, P.A., Polisson, C., Silber, K.R., Moran, L.S., Slatko, B.E., Benner,
J.S. unpublished observations.

Lazareviciute, L., Laucys, V., Maneliene, Z., Poliaschenko, V., Butkus,
V., Janulaitis, A.A. unpublished observations.

Borsetti, R., Wise, D., Schildkraut, I. unpublished observations.
Qiang, B-Q., Schildkraut, I. (1987) Methods Enzymol. 155: 15—-21

Walker, J.N.B., Dean, P.D.G., Saunders, J.R. (1986) Nucl. Acids Res.
14: 12931301

Jarsch, M., Kessler, C. unpublished
observations.

Sokolov, N.N., Anikeitcheva, N.V., Kalugin, A.A., Samko, OT.,
Choroshoutina, E.B., Eldarov, M.A., Fitsner, A.B., Fodor, I.1. unpublished
observations.

. Kazlauskiene, R., Maneliene, Z., Butkus, V., Petrusyte, M., Janulaitis,

A.A. (1986) Bioorg. Khim. 12: 836—838

. Tenkanen, T. unpublished observations.

. Morgan, R., Hempstead, S.K. unpublished observations.

. Miyahara, M., Shimada, T., Mise, K. unpublished observations.

. Brown, N.L., Smith, M. (1976) FEBS Lett. 65: 284 -287

. Walder, R.Y., Walder, J.A., Donelson, J.E. (1984) J. Biol. Chem. 259:

8015-8026

. Sasaki, J., Yamada, Y. (1984) Agric. Biol. Chem. 48: 3027 -3034
. Hoshino, T., Uozumi, T., Horinouchi, S., Ozaki, A., Beppu, T., Arima,

K. (1977) Biochim. Biophys. Acta 479: 367—369

. Bennett, S.P., Halford, S.E. (1987) NATO ASI Ser. 137: 239-250
. Riazuddin, S., Sohail, A., Magbool, T., Khan, E., Mushtaq, R. (1987)

Pak. J. Sci. Ind. Res. 30: 819-824

. Lebenka, A.Yu., Chitavichyus, D.B. (1988) Biokhimiya 53: 1895—1899
. Jou, T-W., Chen, C-S. (1988) Bot. Bull. Acad. Sinica 29: 201 —208

. Sohail, A., Khan, E., Magbool, T., Riazuddin, S. unpublished observations.
. Weule, K., Roberts, R.J. unpublished observations.

. Chater, K.F. (1977) Nucl. Acids Res. 4: 1989 —1998

. Carter, J.A., Chater, K.F., Bruton, C.J., Brown, N.L. (1980) Nucl. Acids

Res. 8: 49434954

. Endow, S.A., Roberts, R.J. (1977) J. Mol. Biol. 112: 521-529
. Wang, R.Y.-H., Shedlarski, J.G., Farber, M.B., Kuebbing, D., Ehrich,

M. (1980) Biochim. Biophys. Acta 606: 371—385

. Bunina, Z.F., Kramarov, V.M., Smolyaninov, V.V, Tolstova, L.A. (1984)

Bioorg. Khim. 10: 13331335

. Miyahara, M., Maruyama, T., Wake, A., Mise, K. (1988) Appl. Environ.

Microbiol. 54: 577 —580

. Gingeras, T.R., Greenough, L., Schildkraut, 1., Roberts, R.J. (1981) Nuci.

Acids Res. 9: 4525-4536

by Cold Spring Harbor Laboratory user
on 08 Novenber 2017

510.
51t.

512.
513.

515.
516.

517.

530.
531.
532.
533.

534,
53s.

536.
5317.

538.
539.

542.
543,
. Goossens, M.D., Dumez, Y., Kaplan, L., Lupker M., Chabret, C.,

545.

547.
. Grandoni, R.P., Schildkraut, I. unpublished cbservations.
549.
550.

551.

552.

2 8 488

. Kwon, Y.T., Jun, H.S., Rho, H.M. (1988) Korean J. Microbiol. 26: 1-5
. Kwon, Y.T., Jun, H.S., Rho, H.M. (1988) Korean J. Microbiol. 26: 88—92

Magbool, T., Sohail, A., Chaudry, S., Riazuddin, S. unpublished
observations.

Lynn, S.P., Cohen, L.K., Gardner, J.F., Kaplan, S. (1979) J. Bacteriol.
138: 505—-509

Bingham, A.H.A., Atkinson, A., Darbyshire, J. unpublished observations.
Croft, R. unpublished observations.

Butkus, V., Klimasauskas, S., Petrauskiene, L., Maneliene, Z., Lebionka,
A., Janulaitis, A.A. (1987) Biochim. Biophys. Acta 909: 201 —207
McEvoy, S., Roberts, R.J. unpublished observations.

Sokolov, NN Fitsner, A.B., Samko, O.T., Kalugin, A.A, Fodor, L1,
Anikeijtcheva, N V., Eldarov, M A., Berlin, Y A. obscrvmons

. Meyertons, J.L., TillcyBC Lcchcvahcr M.P., Lechevalier, H.A. (1987)

J. Indust. Microbiol. 2: 293 -303

Muller, A., Vesely, Z., Kaluza, M., Schmitz, G.G., Jarsch, M., Kessler,
C. unpublished observations.

Lynn, S.P., Cohen, L.K., Kaplan, S., Gardner, J.F. (1980) J. Bacteriol.
142: 380383

Dou, D., Inagaki, K., Kita, K., Ohshima, A., Hiraoka, N., Kishimoto,
N., Sugio, T., Tano, T. (1989) Biochim. Biophys. Acta 1009: 83—86

. Xia, Y., Narva, K.E., VanEtten, J.L. (1987) Nucl. Acids Res. 15: 10063
. O'Connor, C.D., Metcalf, E., Wrighton, C.J., Harris, T.J.R., Saunders,

J.R. (1984) Nucl. Acids Res. 12: 6701 —6708

. Nelson, M., McClelland, M. unpublished observations.

. Amand, J.R., Myers, P.A., Roberts, R.J. unpublished observations.

. Goff, S.P., Rambach, A. (1978) Gene 13: 347-352

. Muller, F., Stoffel, S., Clarkson, S.G. unpublished observations.

. Duyvesteyn, M.G.C., Korsuize, J., de Waard, A. (1981) Plant Mol. Biol.

1: 75-79

. Croft, R., Murray, R.G.E. unpublished observations.

. Mayer, H., Klaar, J. unpublished observations.

. Miceli, S., Meyertons, J.L., Roberts, R.J. unpublished observations.

. Sasaki, }., Murakami, M., Yamada, Y. (1985) Agric. Biol. Chem. 49:

3017-3022

. Bolton, B.J., Schmitz, G.G., Jarsch, M., Kessler, C. (1989) Nucl. Acids

Res. 17: 9476

Wani, A.A., Stephens, R.E., D'Ambrosio, S.M., Hart, R.W. (1982)
Biochim. Biophys. Acta 697: 178—184

Norlander, L., Davies, J.K., Hagblom, P., Normark, S. (1981) J. Bacteriol.
145: 788795

Hammond, A.W., Gerard, G.F., Chatterjee, D.K. (1989) Nucl. Acids Res.
17: 6750

Shimotsu, H., Takahashi, H., Saito, H. (1980) Agric. Biol. Chem. 44:
1665 — 1666

Takahashi, H. unpublished observations.

Walter, F., Hartmann, M., Roth, M. (1978) Abstracts of 12th FEBS
Symposium, Dresden. 648

Amand, J.R., Myers, P.A., Roberts, R.J. (1978) J. Mol. Biol. 118:
127—-135

Morrison, M., White, B.A. unpublished observations.

Whang, Y., Yoo, O.J. unpublished observations.

Timko, J., Horwitz, A.H., Zclinka, J., Wilcox, G. (1981) J. Bacteriol.
145: 873—-877

. Yoshioka, H., Nakamura, H., Sasaki, J., Tahara, Y., Yamada, Y. (1983)

Agric. Biol. Chem. 47: 2871-2879

. Repin, V.E., Polshina, S.V., Bozhko, N.A., Degtyarev, S.Kh. (1989) Izv.

Sib. Otd. Akad. Nauk SSSR 15: 108—111
Zhou, B., Li, Q. (1987) Acta Biochim. Biophys. Sin. 19: 537—-540
Grosveld, G.C. unpublished observations.

Henrion, R., Rosa J. (1983) New EnglandJ Med. 309: 831—833
Janulaitis, A.A., Kazlauskiene, R., Butkus, V., Petrauskiene, L., Petrusyte,
M. unpubllshcd observations.

. Miyahara, M., Nakajima, K., Kawanishi, T., Mise, K. (1990) FEMS

Microbiol. Lett. 66: 245--248
Takahashi, H., Kojima, H., Saito, H. (1985) Biochem. J. 231: 229-232

Fizgerald, G.F., Daly, C., Brown, L.R., Gingeras, T.R. (1982) Nucl.
Acids Res. 10: 8171—-8179

Janulaitis, A.A., Bagdonaviciute, V., Petrusyte, M.
observations.

Nikolskaya, 1., Karpetz, L.Z., Kartashova, M., Lopatina, N.G., Skripkin,
E.A., Suchkov, S.V., Uporova, T.M., Gruber, [.M., Debov, S.S. (1983)
Mol. Genet. Mikrobiol. Virusol. 0: 5—10

Janulaitis, A.A., Marcinkeviciene, L., Petrusyte, M., Mironov, A. (1981)

unpublished



553.

554.
555.
. Chaudry, S., Sohail, A., Riazuddin, S. unpublished obscrvations.
557.
558.

559.
. Tautz, N., Kaluza, K., Frey, B., Schmitz, G.G., Jarsch, M., Kessler, C.

561.
. Butkus, V., Petrauskiene, L., Mancliene, Z., Klimasauskas, S., Laucys,

563.

565.
. Morgan, R., Ellard, J. unpublished observations.
567.
. Fuchs, L.Y., Covarrubias, L., Escalante, L., Sanchez, S., Bolivar, F. (1980)

571.
572.

573.
574.
575.

576.
577.

578.

. Sato, S., Shinomiya, T. (1978) J. Biochem. 84: 1319~-1321
. Venegas, A., Vicuna, R., Alonso, A., Valdes, F., Yudelevich, A. (1980)

589.
590.

591.

592.

Downl oaded from https://academni c. oup.confnar/article-abstract/ 18/ suppl/2331/ 1046019

FEBS Lett. 134: 172-174

Kreev, A.S., Zimin, A.A., Mironova, M.V., Janulaitis, A.A., Tanyashin,
V.1, Skryabin, K.G., Bayev, A.A. (1983) Dokl. Akad. Nauk SSSR 270:
1495—1500

Wagner, E., Schmitz, G.G., Jarsch, M., Kessler, C. unpublished
observations.

Schildkraut, 1., Christ, C. unpublished observations.

Degtyarev, S.Kh., Prikhod’ko, G.G., Rechkunova, N.I. (1988) Bioorg.
Khim. 14: 848849

Murakami, M., Ozawa, O., Kancmatsu, T., Yamada, Y. (1990) Agric.
Biol. Chem. 54: 275-277

Qiang, B.-Q., Schildkraut, I. (1984) Nucl. Acids Res. 12: 4507—4515

unpublished observations.
Greene, R., Mulder, C. unpublished observations.

V., Janulaitis, A.A. (1987) Nucl. Acids Res. 15: 7091-7102
Sokolov, N.N., Kolosha, V.O., Fitsner, A.B., Anikeitcheva, N.V_,
Choroshoutina, E.B., Samko, O.T., Fodor, L.I., Votrin, L.I. unpublished
observations.

. Froman, B.E., Tait, R.C., Kado, C.I., Rodriguez, R.L. (1984) Gene 28:

331-335
Pope, A., Lynn, S.P., Gardner, J.F. unpublished observations.

Borsetti, R., Grandoni, R., Schildkraut, I. unpublished observations.

Gene 10: 39—46

. Aubert, E., Davies, J., Williams, R. unpublished observations.
570.

Sokolov, N.N., Fitsner, A.B., Anikeitcheva, N.V., Choroshoutina, Yu.B.,
Samko, O.T., Kolosha, V.0., Fodor, I., Votrin, L.I. (1985) Mol. Biol.
Rep. 10: 159—161

Shimotsu, H., Takahashi, H., Saito, H. (1980) Gene 11: 219-225
Gilvonauskaite, R., Maneliene, Z., Padegimicne, A., Petrusyte, M.,
Janulaitis, A.A. unpublished observations.

Mushtaq, R., Roberts, R.J unpublished observations.

Mise, K., Nakajima, K. (1985) Gene 33: 357-361

Gilvonausknite, R., Padegimiene, A., Petrusyte, M., Butkus, V., Janulaitis,
A. unpublished observations.

Yoshida, Y., Mise, K. unpublished observations.

Sato, S., Hutchison, C.A. III, Harris, J.I. (1977) Proc. Natl. Acad. Sci.
USA 74: 542-546

Sato, S., Nakazawa, K., Shinomiya, T. (1980) J. Biochem. 88: 737747

FEBS Lett. 109: 156—158

. Uchida, Y. unpublished observations.
. Barker, D., Hoff, M., Oliphant, A., White, R. (1984) Nucl. Acids Res.

12: 5567—5581

. Cowan, D., Ward, J. and Morgan, R. unpublished observations.

. Raven, N.D.H., Sharp, R.J., Williams, R.A.D. unpublished observations.
. Raven, N.D.H., Ghufoor, K., Williams, R.A.D. unpublished observations.
. Shinomiya, T., Sato, S. (1980) Nucl. Acids Res. 8: 43—-56

. Bolton, B.J., Schmitz, G.G., Jarsch, M., Kessler, C. unpublished

observations.

. Shinomiya, T., Kobayashi, M., Sato, S. (1980) Nucl. Acids Res. 8:

3275-3285

Janulaitis, A., Krikstulyte, V., Trinkunaite, L., Maneliene, Z., Kiuduliene,
L., Petrusyte, M., Butkus, V. unpublished observations.

Janulaitis, A., Dauksaite, V., Lazareviciute, L., Capskaya, L., Maneliene,
Z., Kiuduliene, L., Bitinaite, J., Butkus, V. unpublished observations.
Degtyarev, S.Kh., Repin, V.E., Rechkunova, N.I., Tchigikov, V.E.,
Malygin, E.G., Mikhajlov, V.V., Rasskazov, V.A. (1987) Bioorg. Khim.
13: 420-421

Rexer, B.U., Jarsch, M., Sagmeister, C., Gluck, B., Berger, G., Kessler,
C. (1988) FEBS Lett. 235: 241246

. Zain, B.S., Roberts, R.J. (1977) J. Mol. Biol. 115: 249~255
. Gingeras, T.R., Myers, P.A., Olson, J.A., Hanberg, F.A., Roberts, R.J.

(1978) J. Mol. Biol. 118: 113—122

. Schwabe, G., Posseckert, G., Klingmuller, W. (1985) Gene 39: 113—116
. Barra, R., Chiong, M., Gonzalez, E., Vasquez, C. (1988) Biochem. J.

255: 699—-703

. Vasquez, C. (1985) Biochem. Int. 10: 655—662

. Vasquez, C. (1988) Arch. Biol. Med. Exp. 21: R338

. Syddall, R., Stachow, C. (1985) Biochim. Biophys. Acta 825: 236—243
. McDermott, P.F., Crawford, J.T. (1989) ASM Abstracts 89: 167

by Cold Spring Harbor Laboratory user
on 08 November 2017

611.
612.
613.
614.
615.
616.
617.
618.
619.

. Eskin, B., Linn, S. (1972) J. Biol. Chem. 247: 61836191
621.

623.
624.

625.
626.

627.
628.

629.
. Meselson, M., Yuan, R. (1968) Natre 217: 1110—1114
631.
632.

633.

634,
635.

636.

637.
. Haberman, A. (1974) J. Mol. Biol. 89: 545-563
639.
. Brockes, J.P. (1973) Biochem. J. 133: 629—-633

. Brockes, J.P., Brown, P.R., Murray, K. (1972) Biochem. J. 127: 1—-10
642.

643.
. Hadi, S.M., Bachi, B., Shepherd, J.C.W., Yuan, R., Incichen, K., Bickle,

645.
. Piekarowicz, A., Bickle, T.A., Shepherd, J.C.W., Ineichen, K. (1981)

647.
. De Backer, O., Colson, C. (1989) J. Cell Biochem. Suppl. 0: 212

Nucleic Acids Research, Vol. 18, Supplement 2337

. Hinkle, N.F., Miller, R.V. (1979) Plasmid 2: 387393
. Gingeras, T.R., Brooks, J.E. (1983) Proc. Natl. Acad. Sci. USA 80:

402 —406

. Wang, T.-S. (1981) K’o Hsueh T’ung Pao 26: 815817
. Gasperik, J., Godany, A., Hostinova, E., Zelinka, J. (1983) Biologia

(Bratislava) 38: 315-319

. Simbochova, G., Timko, J., Zelinkova, E., Zelinka, J. (1986) Biologia

(Bratislava) 41: 357 —365

. Takahashi, H., Shimizu, M., Saito, H., Ikeda, Y., Sugisaki, H. (1979)

Gene 5: 9—18
Kramarov, V.M., Mazanov, A.L., Smolyaninov, V.V. (1982) Bioorg.
Khim. 8: 220—-223

. Chen, Z., Kong, H. (1988) FEBS Lett. 234: 169—171
. Hiracka, N., Kita, K., Nakajima, H., Obayashi, A. (1984) J. Ferment.

Technol. 62: 583 —588

. Kunkel, L.M., Silberklang, M., McCarthy, B.J. (1979) J. Mol. Biol. 132:

133-139

Tagami, H., Tayama, K., Tohyama, T., Fukaya, M., Okumura, H.,
Kawamura, Y., Horinouchi, S., Beppu, T. (1988) FEMS Microbiol. Lett.
56: 161—166

Morgan, R., Camp, R., Soltis, A. unpublished observations.

Bolton, B.J., Reischl, U., Holtke, H.-J., Schmitz, G.G., Jarsch, M.,
Kessler, C. (1990) Nucl. Acids Res. 18: 381

Lin, B.-C., Chien, M.-C., Lou, S.-Y. (1980) Nucl. Acids Res. 8:
6189—-6198

Sokolov, N.N., Butkus, V., Vaitkevicius, D., Anikeitcheva, N.V., Fitsner,
A.B., Kalugin, A A., Janulaitis, A.A. unpublished cbservations.
Daniel, A.S., Fuller-Pace, F.V., Legge, D.M., Murray, N.E. (1988) J.
Bacteriol. 170: 17751782

Kannan, P., Cowan, G.M., Dani¢l, A.S., Gann, A.A.F., Murray, N.E.
(1989) J. Mol. Biol. 209: 335-344

Suri, B., Shepherd, J.C.W., Bickle, T.A. (1984) EMBO J. 3: 575-579
Kroger, M., Hobom, G. (1984) Nucl. Acids Res. 12: 887—899

Lautenberger, J.A., Kan, N.C., Lackey, D., Linn, S., Edgell, M.H.,
Hutchison, C.A. OI (1978) Proc. Natl. Acad. Sci. USA 75: 2271-2275

. Ravetch, J.V., Horiuchi, K., Zinder, N.D. (1978) Proc. Natl. Acad. Sci.

USA 75: 2266—2270

Lautenberger, J.A., Linn, S. (1972) J. Biol. Chem. 247: 6176 —6182
van Ormondt, H., Lautenberger, J.A., Linn, S., de Waard, A. (1973) FEBS
Lett. 33: 177180

Nagaraja, V., Sticger, M., Nager, C., Hadi, S.M., Bickle, T.A. (1985)
Nucl. Acids Res. 13: 389-399

Piekarowicz, A., Goguen, J.D., Skrzypek, E. (1985) Eur. J. Biochem.
152: 387-393

Piekarowicz, A., Goguen, J.D. (1986) Eur. J. Biochem. 154: 295-298
Fuller-Pace, F.V., Cowan, G.M., Murray, N.E. (1985) J. Mol. Biol. 186:
65-75

Cowan, G.M., Gann, A.A.F., Murray, N.E. (1989) Cell 56: 103—109

Bickle, T., Yuan, R., Pirrotta, V., Incichen, K. i observations.
Kan, N.C., Lautenberger, J.A., Edgell, M.H., Hutchison, C.A., LI (1979)
J. Mol. Biol. 130: 191-209

Haberman, A., Heywood, J., Meselson, M. (1972) Proc. Natl. Acad. Sci.
USA 69: 3138-3141

Price, C., Shepherd, J.C.W., Bickle, T.A. (1987) EMBO J. 6: 1493 —1497
Nagaraja, V., Shepherd, J.C.W., Pripfl, T., Bickle, T.A. (1985) J. Mol.
Biol. 182: 579587

Gamn, A.A.F., Campbell, AJ.B., Collins, J.F., Coulson, A.F.W., Murray,
N.E. (1987) Mol. Microbiol. 1: 13—-22

Nagaraja, V., Shepherd, J.C.W_, Bickle, T.A. (1985) Nature 316: 371-372

Bachi, B., Reiser, J., Pirrotta, V. (1979) J. Mol. Biol. 128: 143-163
Hattman, S., Brooks, J.E., Masurckar, M. (1978) J. Mol. Biol. 126:
367—-380

Reiser, J., Yuan, R. (1977) J. Biol. Chem. 252: 451 —456

T.A. (1979) J. Mol. Biol. 134: 655—-666
Kauc, L., Piekarowicz, A. (1978) Eur. J. Biochem. 92: 417-426

J. Mol. Biol. 146: 167172
Pickarowicz, A. (1982) J. Mol. Biol. 157: 373381



2338 Nucleic Acids Research, Vol. 18, Supplement

Type 1 enzymes
Enzyme Recognition Me site? Reference
sequence
CfrAl GCANNNNNNNNGTGG 616,617
EcoAl GAGNNNNNNNGTCA 2(6) —3(6) 618,619
EcoBI TGANNNNNNNNTGCT 3(6) —4(6) 620—-624
EcoDI TTANNNNNNNGTCY 625
EcoDXXI TCANNNNNNNATTC 626,627
EcoEl GAGNNNNNNNATGC 628,629
EcoK1 AACNNNNNNGTGC 2(6) —3(6) 630—-633
EcoR1241 GAANNNNNNRTCG 634
EcoR124/31 GAANNNNNNNRTCG —3(6) 634
StySBI GAGNNNNNNRTAYG 2(6) —4(6) 635
StySJ1 GAGNNNNNNGTRC 636
StySP1 AACNNNNNNGTRC 2(6) —3(6) 635
StySQI AACNNNNNNRTAYG 637
Type II enzymes
Enzyme'  Isoschizomers Recognition? Me? Commercial* Reference
Sequence site source
Aadl GACGT!IC EGMNOPRSUVX 5
Accl GTIMKAC ABEGIKMNOPRSUVX 6
DsaV1 GTMKAC 7
Fbll GTIMKAC 8
Acyl GRICGYC EMRV 9
Ahall GRICGYC GN 10
Aosll GRICGYC 11
AstW1 GRICGYC 12
Asulll GRICGYC 12
Bbhill GRICGYC AK 13
Hgil GRICGYC 14
HgiDI GRICGYC 15
HgiGI GRICGYC 15
HgiHII GRICGYC 16
Hinll GRICGYC ou 17
Hin81 GRCGYC 18
NMaSTl GRCGYC 19
SspJII GRCGYC 20
SspM 111 GRCGYC 20
SspM21I GRCGYC 20
Afll CITTAAG AGKNU 21
Esp4l CITTAAG 22
Vhad641 CITTAAG 8
Aflll AICRYGT GMU 21
Agel AICCGGT 23
Ahalll TTTTAAA E 24
Dral TTTIAAA ABEGIKMNOPRSUVX 25
Alul AGICT 3(5) ABEGIKMNOPRSUVX 26-29
Mii AGICT 30,31
Ol AGCT 32
OtuNI AGCT 33
Oxal AGCT 4
AlwNI CAGNNNICTG N 35
Apal GGGCCtC 4(5) BEGIKMNOPRUVX 36,37
Bsp1201 GIGGCCC 38
EciEl GGGCCC 39
Apal ll GITGCAC AEGKNX 40
Add] GITGCAC 0] 41
Amel GTGCAC 32
Snol GITGCAC MV 42,43
Vnel GITGCAC 44
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Enzyme Isoschizomers  Recognition? Me3 Commercial* Reference
Sequence site source
Asul GIGNCC R 45
AhaB11 GIGNCC 8
Apul GGNCC 46
Bac361 GIGNCC 46
Bal2281 GIGNCC 14
BavAll GIGNCC 47
Bce221 GIGNCC 8
BshK1 GIGNCC 48
BspBII GIGNCC 49
Cfrdl GGNCC 50,51
Cfr81 GGNCC 50,51
Cfr131 GIGNCC 4(5) AKOU 50,52
Cfr231 GGNCC 53
Cfr331 GGNCC 54
Cfras1 GGNCC 54
Cfrd6] GGNCC 54
CfrTl GGNCC 54
Cfr521 GGNCC 55
Cfr541 GGNCC 56
CANI GGNCC 57
Eco391 GGNCC 58
EcodTll GGNCC 59
Ecol9611 GGNCC 60
Eco2011 GGNCC 60
Gsel GGNCC 61
Hin51 GGNCC 18
Mjall GGNCC 62
Msp241 GGNCC 8
MthTI GGNCC 63
NiaDIl GGNCC 64
NmuEll GGNCC 65
NmuSI GGNCC 66
NspIV GIGNCC 67
NspLll GGNCC 68,69
Pdel21 GIGNCC 8
Psel GGNCC 70
Pspl GGNCC 71
Sau961 GIGNCC BEGMNRVX 72
SauBI GGNCC 73
Sdyl GGNCC 74
Asull TTICGAA G 12,75
Acal TTCGAA 76,77
Avil TTCGAA 70
Bim191 TTICGAA 8
Bpul4l TTICGAA 8
BsiCl TTCGAA 78
Bsp821 TTCGAA 79
Bsp1191 TTCGAA 55
BstBI TTICGAA N 80,81
Csp45sl TTICGAA R 82
Fspll TTICGAA 83
Lspl TTICGAA v 42,43
Mial TTICGAA 84
NspV TTCGAA AKOPU 67
NspBI TTCGAA 85
NspFl TTCGAA 61
Nspll TTCGAA 69,77
Sful TTICGAA M 86
Sgr18391 TTCGAA 87
Sspll TTICGAA 88
Ssp1521 TTCGAA 87
Aval CIYCGRG ABEGIKMNOPRSUVX 89,90
AcA CYCGRG 77
Ama871 CIYCGRG 8
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Enzyme'  Isoschizomers Recognition? Me® Commercial* Reference
Sequence site source
Agqul CIYCGRG 1(5) 91,92
AspBI CYCGRG 85
AspCl CYCGRG 85
AspDI CYCGRG 85
Avrl CYCGRG 93
Bcol CtYCGRG 94
BstS1 CtYCGRG 80
Eco88l1 CYCGRG 95
Nlil CYCGRG 85
NmuAl CYCGRG 85
Nsplll C1YCGRG PV 67
NspDI CYCGRG 85
NspEIL CYCGRG 96
NspSAI CIYCGRG 97
Avall GIGWCC ABEGIKMNPRSVX 89,90,98,99
Afll GIGWCC 21
Asp6971 GGWCC 100
Asp7451 GIGWCC 14
AspBII GGWCC 85
AspCll GGWCC 85
AspDII GGWCC 85
BamNxI GIGWCC 101 —-103
Bme181 GtIGWCC 104
Bme2161 GiIGWCC 105,106
Bsp1001 GGWCC 38
BspJ1051 GGWCC 107
Bl GGWCC 108
Caul GIGWCC 109,110
Ciil GGWCC 68
Cimll GGWCC 111
DsalV GIGWCC 7
EagMI1 GIGWCC 112,113
EcodaTl GIGWCC Oou 59,114
Empl GIGWCC 46
Fdil GIGWCC 115,116
FspMSI GIGWCC 46
GspAl GGWCC 78
HgiBI GIGWCC 15
HgiCll GIGWCC 15
HgiEl GIGWCC 15
HgiHIIl GIGWCC 16
Hgill GIGWCC 16
Hsp2I GGWCC 55
Kz0491 GIGWCC 8
Mfol GGWCC 117
Ml GGWCC 118
MspAl GGWCC 117
NIl GGWCC 85
NmuAll GGWCC 85
NspDII GGWCC 85
NspGl GGWCC 69,77
NspHII GGWCC 85
NspKl GGWCC 68,69
Sfnl GGWCC 119
Sgh18351 GGWCC 87
Sinl GtGWCC 4(5) RSV 70,120,121
SinAl GGWCC 122
SinBI GGWCC 122
SinCl GGWCC 122
SinDI GGWCC 122
SinEl GGWCC 122
SinFI GGWCC 122
SinGI GGWCC 122
SinHI GGWCC 122

Downl oaded from https://acadenic. oup.conm nar/article-abstract/ 18/ suppl/2331/1046019

by Cold Spring Harbor Laboratory user

on 08 November 2017



Nucleic Acids Research, Vol. 18, Supplement 2341

Enzyme'  Isoschizomers Recognition? Me? Commercial* Reference
Sequence site source
SinJ1 GGWCC 122
Trul GGWCC 123
Avalll ATGCAT G 124,125
EcoT221 ATGCAIT KOU 126
Nsil ATGCAIT BEMNRVX 127
Uba11031 ATGCAIT 128
Zsp21 ATGCAIT 8
Avrl CICTAGG N 93,129
Ball TGGtCCA 4(5) ABEGIKNRSVX 37,130
Mscl TGGI1CCA N 32,131
Msp201 TGG1CCA 8
BamHI GIGATCC 54) ABEGIKMNOPRSUVX 132-135
Aacl GGATCC 136
Aael GGATCC 136
Acall GGATCC 77
AccEBI G1GATCC 137
Ainll GGATCC 71
Alil G1GATCC 138
Ali122571 GGATCC 139
Ali122581 GGATCC 139
AspTIl GGATCC 77
BamFl1 GGATCC 140
BamKI GGATCC 140
BamNI1 GGATCC 102
Bcal2591 GGATCC 87
Bce7511 GIGATCC 141
Bco102781 GGATCC 142
Bnal G1GATCC 5(5) 143,144
Bsp301 GGATCC 38
Bspa6l GGATCC 79
Bsp981 GGATCC 38
Bstl G1GATCC GPV 145,146
Bst11261 GGATCC 87
Bsr24641 GGATCC 87
Bsr29021 GGATCC 87
BsrQI GGATCC 80
Bsu901 GGIATCC 141
Bsu85651 GGATCC 142
Bsu86461 GGATCC 142
Cell GGATCC 77
Ddsl GGATCC 147
Gdol GGATCC 136
Ginl GGATCC 148
Goxl GGATCC 136
Gselll GGATCC 61
Miel GGATCC 30
Mu231 GIGATCC 8
NasBI GGATCC 30
NspSAIV GtGATCC 97
Pael771 GGATCC 60
Rhsl GGATCC 149
Rludl GGATCC 150
Sur2l GIGATCC 8
Ubal1101 GGATCC 151
Bl GCAGC(8/12) 2(5),—-2(5) EGINX 134,152-154
AlwX1 GCAGC(8/12) 155
Bsp4231 GCAGC 156
Uba11091 GCAGC 157
Bbvll GAAGAC(2/6) 158
Bbsl GAAGAC 159
Bbv161 GAAGAC(2/6) 8
BspV1 GAAGAC 156
Bcefl ACGGC(12/13) 160
BcgP GCANNNNNNTCG 161
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Enzyme'  Isoschizomers Recognition? Me? Commercial* Reference
Sequence site source
Bcll TIGATCA BEGIMNOPRSUVX 162
AruCl TGATCA 163
BsiQI TGATCA 78
BspXll TIGATCA 164
BstGI TGATCA 165
BsiKI TGATCA 80
Cpel TGATCA 166
Cthl TGATCA 167
Fbal TGATCA 119
Ksp221 TIGATCA 8
Povl TGATCA 112,168
Ssel TGATCA 61
SstIV TGATCA 169
Bgll GCCNNNNINGGC BEGIMNOPRSUVX 170—174
Vanl GCCNNNNNGGC 175
Belll AIGATCT ABEGIKMNOPRSUVX 171,172,176
NspMACI AIGATCT 177
Binl GGATC4/5) 178
Alwl GGATC(4/5) N 159
Brhll GGATC 179
Bpu101 CCTNAGC(-5/-2) 180
BsaAl YACIGTR N 81
MspY1 YACIGTR 181
BsaBl GATNNINNATC N 80
Maml GATNNINNATC M 182
BsePl GCGCGC 165
BsoPl GCGCGC 165
BsrHI GCGCGC 165
BssHII GI1CGCGC EGMNOUVX 165,183
Ecol431 GCGCGC 150
EspTl GCGCGC 79
Esp8I GCGCGC 79
Kpn301 GCGCGC 184
Bsil CTCGTG(-5/-1) 185
Bsml GAATGC(1/-1) EGNOUVX 75
BsmAl GTCTC((1/5) N
Alw261 GTCTC(1/5) 186
BspCl GCNNINNGC 156
BspGl CTGGAC 156
BspHI TICATGA N 187
RspX1 TICATGA G 188
BspMI1 ACCTGC4/8) N 159,189
BspMII T1CCGGA N 159,189
AccHl TICCGGA AEGKR 75,190
Bbf14111 TCCGGA 191
BbvAIIl T1CCGGA 192
Bla79201 TCCGGA 191
BseAl TICCGGA 193
BsiMI TCCGGA 78
BsiOl TCCGGA 78
Bspl31 TICCGGA 8
BspEl TICCGGA 161
Bsu221 TCCGGA 141
CauB3I TICCGGA 194
Kpn2l T1CCGGA 38,195
Mrol T1CCGGA MOU 196
Bsrl ACTGG(1/-1) N 197
BstEll G1GTNACC BEGMNOPRSUVX 198,199
Acrll GIGTNACC m
AspAl GIGTNACC 43
BsiKI GGTNACC 78
Bsi311 GGTNACC 200
BstDI GGTNACC 80

BstP1 GIGTNACC K 201
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Enzyme'  Isoschizomers Recognition? Me? Commercial® Reference
. Sequence site source
i GGTNACC 50
Cfr191 GGTNACC 54
Ecal GIGTNACC 5(6) 202
EcoS11 GtGTNACC 203,204
Eco0O651 G1GTNACC G 73,205
Koxl GGTNACC 206
NspSAIl G1GTNACC 97
SciAl GGTNACC 71
BstX1 CCANNNNNINTGG EGMNORUVX 165,207
BssGI CCANNNNNNTGG 165
BstT1 CCANNNNNNTGG 165
Caull CC1SGG 109,110,208
Ahal CCI1SGG 10
Asell CC1SGG 209
Aspil CCSGG 150
Benl CCI1SGG 2(4) AK 210-215
BspTl CCSGG 38
Bsp8I CCSGG 38
BspS51 CCSGG 79
BspJ6T1 CCSGG 107
EciDI CCSGG 39
Eco1211 CCSGG 216
Ecol791 CCSGG 60
Eco1901 CCSGG 216
HgiS211 CCSGG 217
HgiS221 CC1SGG 14
Hin31 CCSGG 218
Ncil CCtSGG BEGMNOUVX 219,220
Pael811 CCSGG 60
Rshll CCSGG 105
Ssp21 CCSGG 150
Tmull CCSGG 203
cM Y{GGCCR 45) 51,215,221,222
a4l YGGCCR 50
Cfr3s8l YGGCCR 53
Cf391 YGGCCR 54
Cfra01 YGGCCR 54
Eael YIGGCCR 4(5) EGKMNVX 223,224
EciBI YGGCCR 39
Eco901 YGGCCR 203
Ecol641 YGGCCR 150
EcoHI YGGCCR 33
Cfri0l RICCGGY 2(5) AKMOU 50,51,215,225
Bsp211 RCCGGY 203
Clal ATICGAT 5(6) ABEGKMNPRSVX 226,227
Aagl ATICGAT 228
Apul6l ATCGAT 229
Asp7071 ATCGAT 100
Banlll ATCGAT ou 5
BbvAll ATICGAT 230
Bcml ATICGAT 231
Bdil ATICGAT 232
Bliall ATICGAT 8
Blig61 ATICGAT 141
BIRI ATCGAT 233
Bscl ATICGAT 43,234
Bsp21 ATCGAT 38
Bspdl ATCGAT 38
Bsp84al ATCGAT 79
Bsp106l ATICGAT 235
BspDI AT1CGAT 161
BspX1 ATICGAT 164
BsulSl ATICGAT 229,236
Brul ATCGAT 237
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Enzyme'  Isoschizomers Recognition’ Me? Commercial® Reference
Sequence site source
Cspal ATCGAT 79
Lpn ATICGAT 238
PgiB4I ATICGAT 8
Cvill RGICY 35 107,239
CviKI RGCY 240
CviLl RGCY 240
CviMI RGCY 240
CviNI RGCY 240
CviOl RGCY 240
Ddel CITNAG 1(5) BEGIMNOPRUVX 241-243
Dpnl* GAITC ABEGIMNRSVX 244-246
Cful* GAITC 247,248
Nanll* GATC 249
NgoDIII* GATC 250
NmuDI* GATC 65
NmuEI* GATC 65
NsuDI* GATC 65
Ubal 10311* GATC 128
Drall RGIGNCCY EGM 251-253
EcoO1091 RGIGNCCY AGKNOUVX 254
Pssl RGGNCICY 1 147,255
VneAl RGGNCCY 175
Dralll CACNNNIGTG EMNX 251-253
Drdl GACNNNNINNGTC N 256
Drdll GAACCA 257
Dsal Ci1CRYGG M 258
Ecil TCCGCC 39
Eco31l GGTCTC(1/5) 259
Blid491 GGTCTC 141
Bsal GGTCTC(1/5) N 81
Ecod2] GGTCTC 216
EcoS511 GGTCTC 150
Eco951 GGTCTC 260
Eco971 GGTCTC 261
Eco1011 GGTCTC 216
Ec01201 GGTCTC 216
Eco1271 GGTCTC 60
Eco1291 GGTCTC 60
Eco1551 GGTCTC 216
Eco1561 GGTCTC 216
Ecol5T1 GGTCTC 216
Eco1621 GGTCTC 60
Eco1851 GGTCTC 60
Ecol911 GGTCTC 216
Eco2031 GGTCTC 216
Eco2041 GGTCTC 216
Ec02051 GGTCTC 216
Eco2171 GGTCTC 55
Eco2251 GGTCTC 150
Eco2331 GGTCTC 38
Ec02391 GGTCTC 150
Ec02401 GGTCTC 55
Eco2411 GGTCTC 55
FEco2461 GGTCTC 38
FEco2471 GGTCTC 38
EcoAdl GGTCTC(1/5) 8
Ppal GGTCTC 159
Saul2l GGTCTC 203
Ecod4TIl AGCIGCT AKMOU 59
Aitl AGCIGCT 262
Eco5T1 CTGAAG(16/14) 263
Bsp6ll CTGAAG 203
Ecol251 CTGAAG 60

Fsfl CTGAAG 264
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Enzyme Isoschizomers  Recognition? Me’ Commercial Reference
Sequence site source
EcoNI CCTNNINNNAGG N 265
Bstwl CCTNNNNNAGG 81
EcoRI GIAATTC 3(6) ABEGIKMNOPRSUVX 266—-268
Eco821 GAATTC 260
Eco1591 GAATTC 60
Eco2281 GAATTC 55
Eco2371 GAATTC 150
Eco2521 GAATTC . 150
HalB61 GIAATTC 8
Rsrl GIAATTC 269-271
Ssol GtAATTC 2(6) 272,273
EcoRII® ICCWGG 2(5) BEGOV 274-276
Acc38l CCWGG 8
Aeul CCIWGG 277
+ Aorl CCIWGG 136
+ Apyl CCIWGG M 278
Andl CCWGG 279
Atull CCWGG 203
AmBI CCWGG 280
BinS1 CCWGG 179
+ BshGI CCIWGG 281
+ Bsill CCWGG 78
+ BspS61 CCWGG 79
Bsp1031 CCWGG 38
BsiGI CCWGG 165
+ BsiNT CCIWGG ENX 282
BstOl CCWGG 80
Cdi271 CCWGG 184
CFsl CCWGG 50,51
Cfriil CCWGG 50,51
Cfr201 CCWGG 54
2 CCWGG 54
Cfr241 CCWGG 54
251 CCWGG 54
C2T1 CCWGG 54
Cfr28l1 CCWGG 54
Cfr291 CCWGG 54
(872701 CCWGG 54
Cfr3il CCWGG 54
Cfrist CCWGG 54
8371 CCWGG 217
Cthll CCIWGG 283
EagKl CCWGG 284
Ecall CCWGG 75
Ecmi CCWGG 285
Ecl661 CCWGG 261
Ecl1361 CCWGG 60
Ecl13711 CCWGG 216
EclS391 CCWGG 217
Eco381 CCWGG 58
Ecod01 CCWGG 58
Ecodll CCWGG 58
Eco601 CCWGG 51
Eco611 CCWGG 51
Eco671 CCWGG 260
Eco701 CCWGG 260
Eco711 CCWGG 286
Eco1281 CCWGG 60
Eco1701 CCWGG 150
Ec01931 CCWGG 216
Eco2061 CCWGG 38
Eco2071 CCWGG 38
Esp21 CCWGG 38

Fsp16041 CCIWGG 287

Downl oaded from https://academ c.oup.confnar/article-abstract/ 18/ suppl/2331/1046019
by Cold Spring Harbor Laboratory user

on 08 November 2017

2345



2346 Nucleic Acids Research, Vol. 18, Supplement

Enzyme'  Isoschizomers Recognition? Me? Commercial* Reference
Sequence site source
Kax1651 CCWGG 150
Kpn10I CCWGG 60
Kpn131 CCWGG 60
Kpn14l CCWGG 216
Kpnl6l CCWGG 216
Mlu23001 CCWGG 8
Mphl CCWGG 288
+ Mwal CCIWGG 2(4) AKOU 289,290
Scg2l CCWGG 291
Sff2al CCWGG 292
Sf2bl CCWGG 292
Sgr201 CCWGG 293
Slel CCWGG 294
SspAl CCWGG 294
TagX1 CCIWGG 295
Zanl CCIWGG 296
EcoRV GATIATC 2(6) ABEGIKMNOPRSUVX 297-299
Bspl6l GATATC 38
BstRI GATATC 80
Ceql GATtATC 300
Eco321 GATtATC 51,301
Eco1781 GATATC 60
Hjal GAT!ATC 302
Nanl GATATC 249
NfIAI GATATC 303
NsiCl GAT!ATC 304
Espl GCITNAGC EGU 305
Celll GCTNAGC M 77
Ubal1021 GCITNAGC 306
Esp31 GAGACG(1/5) 79
Faul CCCGC(4/6) 307
Finl GTCCC 159
FnudHI GCINGC N 308
Bsp6I GCINGC 309
Fbrl GCINGC 119
Ispl GCINGC 181
Uur9601 GCINGC 310
FnuDII CGICG 31
Accll CGICG AEGKVX 6,312
BceFl1 CGCG 313
BceRI CGCG 140
Bepl CGICG 1(5) 314,315
Bpu951 CGICG 8
Bsp5S01 CGICG 79
Bsp701 CGCG 79
Bspd761 CGCG 107
BstUl CGICG N 80
Bsu119211 CGCG 74
Bsul1931 CGCG 74,140
Bsu15321 CGICG 316
Bsut6331 CGCG 140,317
BsuEll CGCG 1(5) 74,318,319
Cpal 1501 CGCG 87
CpaAl CGCG 320
FspMI CGCG 159
Hin10561 CGCG 321
MwaAl CGCG 117
Mvnl CGICG M 322
PAAI CGCG R
Scel CGCG 77
Thal CGICG BI 323
Tmal CGCG 63
Fod GGATG(9/13) 3(6),—2(6) AEGIKMNUVX 324-327

HinGUII GGATG 328-330
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Enzyme'  Isoschizomers Recognition? Mc? Commercial® Reference
Sequence site source
Fsel GGCCGGICC 331
Gdill YGGCCG(—-5/-1) 332
Gsul CTGGAG(16/14) 263,333
Bco351 CTGGAG 55
Bsp221 CTGGAG 203
Bsp281 CTGGAG 38
Bspl741 CTGGAG 107
Hael WGGICCW 334
Haell RGCGClY ABEGIKMNOPRSUX 335,336
Bmel42] RGCIGCY 337
HinHI RGCGCY 338
Ngol RGCGCY 339
Haelll GGtCC 3(5) ABEGIKMNOPRSUVX 340-342
AcalV GGCC 77
Asp7421 GGCC 217
AspTHI GGCC 77
Bala751 GGCC 87
Bal3006 GGCC 87
BceeT11 GGCC 343
Bco331 GGCC 38
Bfi4581 GGCC 87
Bim1911 GGtCC 8
Biil GGCC 344
Blull GGCC 332
Bsel GGCC 345
Bshl GGCC 78
BshAl GGCC 78
BshBI GGCC 78
BshCl GGCC 78
BshDI GGCC 78
BshEl GGCC 78
BshF1 GGICC 346
BsiAl GGCC 78
BsiDI GGCC 78
BsiHI GGCC 78
Bsp71l GGCC 343
Bsp2111 GGICC 343
Bsp2261 GGCC 343
BspBRI GGICC 347
BspRI GGtiCC 348-350
BssCl GGCC 165
BsrCl GGCC G 165
BstJ1 GGCC 80
Bsu10761 GGCC 140
Bsul1141 GGCC 140
BsuRI GGICC 3(5) G 341,351,352
Btel GGCC 233
Ciml GGCC 111
cll GGIcC 353
Csp2l GGCC 56
Dsall GGICC 258
FinS1 GGCC 119
FnuDI GGICC 311
Hhgl GGCC 75
Mnil GGCC 288
Mnnll GGCC 354
Ngoll GGCC 355
NgoPll GGICC 304
NgoSl GGCC 356
Nlal GGCC 357
Pail GGCC 148
Pall GGICC EPV 358,359
Pde1331 GGICC 8
Ppul GGCC 148
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Sfal GGICC 360
Spim GGCC 361
Sual GGICC 362
Sull GGCC 363
TspZNI GGCC 364
TreAl GGCC 365
Trnl GGCC 116
Vhal GGCC 149
Vnil GGCC 175
Hgal GACGC(5/10) NX 338,366,367
HgiAl GWGCWIC NX 368
Alw21l GWGCWIC 41
AspHI GWGCWIC M 369
Bbv121 GWGCWIC 8
Pph32151 GWGCWC 87
HgiCl GIGYRCC 15,370
AccB11 GIGYRCC 8
Banl GIGYRCC EGIMNOPUVX 5,370
Eco501 GGYRCC 150
Eco64] GIGYRCC 260,371
Eco1681 GGYRCC 216
Eco1691 GGYRCC 150
Ecol711 GGYRCC 60
Eco1731 GGYRCC 60
Eco1951 GGYRCC 216
Espil GGYRCC 55
Esp6l GGYRCC 79
Esp9l GGYRCC 79
Esp101 GGYRCC 79
Esplll GGYRCC 79
Esp121 GGYRCC 79
Esp131 GGYRCC 79
Esp14l GGYRCC 79
Esp151 GGYRCC 150
Esp221 GGYRCC 150
HgiHI GIGYRCC 16
MspB4l GIGYRCC 8
SspMI1II GGYRCC 20
HgiEIl ACCNNNNNNGGT 15
Hgill GRGCY!IC 16
Banll GRGCYIC EGIKMNOPRSUVX 5
Bpul GRGCYC 161,372
Bspl 17l GRGCYC 38
Bsp5191 GRGCYIC 8
Bsu18541 GRGCY!C 316
Bvul GRGCY!{C 373
Cfrd8I GRGCYC 54
Eco241 GRGCYI1C 184,374
Eco251 GRGCYC 184
Eco261 GRGCYC 51
Eco351 GRGCYC 184
Eco68I1 GRGCYC 261
Ecol131 GRGCYC 216
Eco1801 GRGCYC 60
Eco2111 GRGCYC 38
Eco2151 GRGCYC 203
Eco2161 GRGCYC 203
Ec02321 GRGCYC 55
EcoT381 GRGCYC 126
EcoT88I GRGCYC 375
EcoT931 GRGCYC 375
EcoT951 GRGCYC 375
Koxll GRGCY!IC 206
Hhal GCGIC 2(5) ABEGKNOPRSUX 376,377

Bcal GCGC 33
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Cfol GCGIC BIMRV 147
Csp14701 GCGC 87
FnuDIIl GCGIC 311
Hin6l G1CGC 378
HinTl GCGC 18
HinGUI GCGC 328,379
HinP11 GI1CGC NX 380
HinS11 GCGC 380
HinS21 GCGC 380
Mnnlv GCGC 354
SciNI G1CGC 381
Hindll GTYtRAC 5(6) M 382385
Chull GTYRAC 386
Hinl116011 GTYRAC 321
Hinl1611T GTYRAC 321
HinJC1 GTY!RAC 387
Hincll GTY!RAC ABEGIKNOPRSUVX 388
Mnnl GTYRAC 354
HindIll ATAGCTT 1(6) ABEGIKMNOPRSUVX 384,385,389
AspS21 AAGCTT 217
Asp30651 AAGCTT 390
BbrA AAGCTT 75
Bpel AAGCTT 391,392
BstF1 AtAGCTT 393
Cfr32l AAGCTT 54
Chul AAGCTT 386
EcovVll AV1AGCTT 394
Eco6S1 AAGCTT 261
Eco981 AAGCTT 261
Ecol1881 AAGCTT 216
Eco2311 AAGCTT 55
HinSIII AAGCTT 18
Hin1731 AAGCTT 328
Hin1076111 AAGCTT 321
HinJCl1 AAGCTT 387
HinbIll AAGCTT 75,395
Hinfll AAGCTT 396
Hsul AVTAGCTT 75
Mkil AAGCTT 288
Hinfl G!ANTC ABEGIKMNOPRSUVX 395,397,398
CviBI GIANTC 399
CviCl GANTC 399
CviDI GANTC 399
CviEl GANTC 399
CviFl GANTC 399
OviGI GANTC 399
FnuAl GI1ANTC 311
Hhall GIANTC 2(6) 400—-402
Ncal GANTC 403
Novil GANTC 403
NsiHI GANTC 404
Hpal GTTIAAC 5(6) ABEGIKMNOPRSUVX 405407
Bsell GTTAAC 345
Ssrl GTTIAAC 408
SsrB6I GTTIAAC 8
Hpall CICGG 2(5) BEGMNOPRSUVX 342,405,406
Asp748] CCGG 217
BsiSl CCGG 78
BspSl CCGG 38
BspaTl CCGG 79
Bsp48l CCGG 79
Bsp1161 CCGG 38
Bst401 CICGG 8
Bsul1921 CCGG 74,140

BsuF1 CCGG 1(5) 74,140,319
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Finll CCGG 159
Hapll CICGG AGIK 338,409
Hin21 CCGG 218
Hin51 CCGG 18
Mnill CCGG 288
Mnol CICGG 75,410
Mspl CICGG 1(5) ABEGIKMNOPRSUVX 154,411,412
Pdel371 CICGG 8
Secll CCGG 413
SfaGUI CCGG 414
Hphl GGTGA(8/7) -2(5) NVX 395,415,416
NgoBI GGTGA —-2(5) 417,418
Kpnl GGTACIC ABEGIKMNOPRSUVX 419,420
Acc65] GIGTACC 8
AhaB8I GIGTACC 8
AspT18I GIGTACC M 421
BspI1061 GGTACC 107
Eco1491 GGTACC 60
Esp191 GGTACC 55
KpnK141 GGTACC 217
Nmil GGTACC 422
Saul0l GGTACC 203
Sthl Gt!GTACC 423,424
SthAl GGTACC 122
SthBI GGTACC 122
SthCI GGTACC 122
SthDI GGTACC 122
SthEI GGTACC 122
SthFI GGTACC 122
SthGI GGTACC 122
SthHI GGTACC 122
Sthil GGTACC 122
SthK1 GGTACC 122
SthLl1 GGTACC 122
SthMI GGTACC 122
SthNI GGTACC 375,424
Ksp6321 CTCTTC(1/4) M 425
Earl CTCTTC(1/4) N 426
Ubal1041 CTCTTC(1/5) 427
Mael CITAG M 428
Mijal CTAG 62
Maell AICGT M 428
Maelll 1GTNAC M 428
Mbol’ 1GATC BEGIKNOPRSVX 429
+ Bce2431 1GATC 430
+ Bmel21 GATC 431
BsaP1 GATC 165
Bspdl GATC 38
Bsp181 GATC 38
+ Bsp491 GATC 79
+ Bsp511 GATC 79
+ Bsp521 GATC 79
+ Bsp541 GATC 79
+ BspST1 GATC 79
+ Bsps8l GATC 79
+ BspS91 GATC 79
+ Bsp601 GATC 79
+ Bsp6iI GATC 79
+ Bsp641 GATC 343
+ Bsp651 GATC 79
+ Bsp661 GATC 79
+ Bsp6T1 1GATC 343
+ Bsp721 GATC 79
Bsp741 GATC 343
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Sequence site source
Bsp76l GATC 343
+ Bsp911 GATC 79
Bsp1051 1GATC 343
+ Bsp1221 GATC 79
+ Bsp20951 1GATC 8
+ BspAl 1GATC 49
+ BspJ64l GATC 79
BsrPIl GATC 165
BssGIl GATC 165
BstEII GATC 75,198,432
BstX11 GATC 165
+ Bicl GATC 433
Cacl 1GATC 434
+ Coyl 1GATC 435
Cin14671 GATC 87
Cpal GATC 349
+ ofi 1GATC 251
+ Csp51 GATC 79
Crel1791 GATC 87
Ctel180 GATC 87
Cnl GATC 320
CviAl tGATC 2(6) 436,437
CviHI GATC 240
Dpnll GATC 244,246
FnuAll GATC 75,311
FrnuCl tGATC 311
+ FnuEI 1GATC 31
Hacl 1GATC 438
+ Kz091 1GATC 104
Meul GATC 30
MkrAl GATC 233
Mmell GATC 439
Mnolll GATC 75
Mosl GATC 429
Msp6711 GATC 46
+ MspBI GATC 117
Mthl GATC 165
Mth10471 GATC 87
MthAl GATC 117
Ndell 1GATC BGM 403
Nfl GATC 403
NAAI GATC 303
NfBI GATC 440
Nlall tGATC 357
NlaDI1 GATC 64
NmeCl 1GATC 304
Nphl 1GATC 304
NsiAl GATC 441
NspAl GATC 30
Nsul GATC 65
+ Pei94031 GATC 142
Pfal GATC 411
Riuil GATC 203
SalAl GATC 265
SalHl1 GATC 265
+ Sau3Al 1GATC 4(5) ABEGIKMNOPRSUVX 442 443
Sau67821 GATC 444
+ SauCl GATC 445
+ SauDI1 GATC 445
+ SauEIl GATC 445
+ SauFl GATC 45
+ SauGl GATC 445
+ SauMI GATC 233

SinMI GATC 65
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Trull GATC 123
Mboll GAAGA(8/T) 5(6) BGIKNPRSUVX 429,446 —448
Ncul GAAGA 65
Tcel GAAGA 363
Mcrl CIGRYCG 449
Mfel CAATTG 450
Milul AtCGCGT ABEGIKMNOPRUVX 324
Apel ACGCGT 265
Uba6l ACGCGT 55
Ml GASTC 42
Mmel TCCRAC(20/18) 439
Mnll CCTC(/T) EGNX 154,451
Msel TITAA N 452
Trol TITAA 8
Ms1l TGCIGCA X 153,453
Acalll TGCGCA 77
Aosl TGCIGCA G 11
Avill TGCIGCA M 70
Clcll TGCGCA 77
aun TGCGCA 68
Fdm TGCIGCA U 115,116
Fspl TGCIGCA EGNS 83,454
GspAll TGCGCA 78
NspHIII TGCGCA 70
NspLI TGCGCA 68,69
NspMI TGCGCA 69,77
Mwol GCNNNNNINNGC 455
Nael GCC1GGC EGKMNOUVX 456
Amell GCCGGC 32
AniMI GCCGGC 159
ApeAl GCCGGC 32
Aprd GCCGGC 30
Eco561 GICCGGC 51,457
EspSl GCCGGC 203
Misl GCCGGC 198
NasW1 GCCGGC 30
Nbal GCCGGC 74
Nbrl GCCGGC 74
NgoAlV GI1CCGGC 458
NgoMI GCCGGC 459
Nmul GCCGGC 403
NmuF1 GCCGGC 65
NspW1 GCCGGC 30
NtaS1l GCCGGC 119
Pgll GCCGGC 460
Psp6il GCCGGC 46
Riul GCCGGC 461 —463
SacAl GCCGGC 57
SalCl GCCGGC 32
Saol GCCGGC 464
SauAl GCCGGC 440
SauBMKI GCCIGGC 465
Skal GCCGGC 65
Shul7771 GCCIGGC 87
Narl GGICGCC BEGMNOPVX 466
Bbel GGCGCIC AK 467
BbeAl GGCGCC 179
BinSII GGCGCC 179
Eco781 GGC1GCC 468
Ehel GGCI1GCC ou 469,470
Mchl GGICGCC 471
Miy1131 GG1CGCC 8
Naml GGCGCC 472
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Nunll GG1CGCC G 165
Sfol GGCGCC 159
Ncol CICATGG ABEGIKMNOPRUVX 165
Bsp191 CICATGG 8
NspSAHI CCATGG 97
Ndel CAITATG 46) BEGMNPSVX 474-476
Nhel GtCTAGC BEGMNOPRUVX 422
Nlalll CATG! N 357
Hinlll CATG! 477
Hin8H CATG 18
MNalv GGNINCC N 357
AspNI GGNINCC 181
Berl GGNNCC 262
Bsp291 GGNNCC 38
Bssl GGNNCC 81
Riu31 GGNNCC 55
Notl GCI1GGCCGC ABEGIKMNOPRSUVX 478,479
Nrul TCGICGA ABEGIKMNOPUV 422
Amal TCGCGA 149
Bsp68I TCGCGA 79
MluB21 TCGICGA 8
SalDI TCGCGA 32
Sho131 TCGICGA 126
Sna32861 TCGCGA 87
Spol TCGICGA R 416
Nspl RCATGtY AKMU 67
NspHI RCATG!Y G 85
NspBII CMGICKG G 85
MspAll CMGICKG 8
PAMI CCANNNNINTGG N 159
AccBT1 CCANNNNINTGG 8
Van911 CCANNNNINTGG 128
Plel GAGTC(@4/5) N 480
PmaCl CACIGTG K 481
BbrPl CACIGTG M 482
BeoAl CACIGTG 483
Bsp871 CACGTG 79
Eco721 CACIGTG 484
Pmil CACIGTG N 485
PpuM1 RGIGWCCY N 159,486
Uball RGIGWCCY 22
Ubal1061 RGGWCCY 128
PshAl GACNNINNGTC 487
Ps11 CTGCAIG 5(6) ABEGIKMNOPRSUVX 419,488,489
Ainl CTGCAG 7
Ali28821 CTGCAG 139
AlATJL CTGCAIG 490
Asp361 CTGCAG 184
Asp7081 CTGCAG 100
AspT13] CTGCAIG 14
AspTl CTGCAG i
Bbil CTGCAG 13
Bcel701 CTGCAG 140
BsplTl CTGCAG 38
Bsp431 CTGCAG 55
Bsp631 CTGCAIG 343
BspT8I CTGCAG 343
Bsp811 CTGCAG 79
Bsp931 CTGCAG 79
Bspl071 CTGCAG 38
Bsp1081 CTGCAG 38
BspBI CTGCA!G 49
BsuBI CTGCAG 140,491
Caulll CTGCAG 492
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a1 CTGCA!G 438
CfrAdl CTGCAtG 493
Cfull CTGCAtG 494
Clcl CTGCAG 77
Csil CTGCAIG 495
EaeP] CTGCAG 313
EcllT1 CTGCAG 261
Ecl1331 CTGCAG 60
Ecl5931 CTGCAG 217
Eco481 CTGCAG 150
Eco491 CTGCAG 150
Eco831 CTGCAG 261
Ecol611 CTGCAG 60
Ecol671 CTGCAG 60
EspSIl CTGCAG 203
Espl411 CTGCAG 216
Gsell CTGCAG 61
HalB6ll CTGCAIG 8
Kpn121 CTGCAG 60
Maul CTGCAG 148
Mkrl CTGCAG 30
Nasl CTGCAG 119
Ngbl CTGCAG 30
Nocl CTGCAG 422
Pmal CTGCAG 154
Pmad4l CTGCAG 496
Pyl CTGCAG 497
SalP1 CTGCAIG 498,499
Sl CTGCAtG 288
Skall CTGCAG 65
Xmall CTGCAG 500
Xorl CTGCAG 501
Xphl CTGCAG 502
Yenl CTGCAIG 503
YenAl CTGCAG 503
YenBI CTGCAG 503
YenCl CTGCAG 503
YenD1 CTGCAG 503
YenEl CTGCAG 503
Pvul CGATICG ABEGKMNOPRSUVX 504
Bmal CGATCG 32,505,506
BrmaAl CGATCG 33
BmaBI CGATCG 32
BmaCl CGATCG 32
BmaDI CGATCG 32
cpsll CGATCG 38
Drdlll CGATCG 257
EcOl CGATCG 507
ErhB9I CGATICG 8
Nbll CGATICG 154
Ple191 CGATICG 8
Psul611 CGATICG 8
Rshl CGATICG 508
Rspl CGATCG 509
SmaAlll CGATCG 20
SplAIll CGATCG 20
Xgl32161 CGATCG 87
XgI32171 CGATCG 87
Xgl3218I CGATCG 87
Xg32191 CGATCG 87
Xgi32201 CGATCG 87
Xmill CGATCG 510
XmlAl CGATCG 510
Xnil CGATCG 354
Xorll CGATICG B 501,504
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Sequence site source
Pvull CAGICTG 44) ABEGIKMNOPRSUVX 504,511
Bavl CAGICTG 512
BavAl CAGICTG 513
Cfr6l CAGICTG 4(4) 50,51,511
Ecll CAGICTG 8,285
Gspl CAGCTG 71
Mzl CAGCTG 514
NmeRI CAGCTG 233
PvyHKUI CAGCTG 142
Shal CAGCTG 375,424
SciAll CAGCTG 77
SmaAlV CAGCTG 20
Sol33351 CAGCTG 142
SpIAIV CAGCTG 20
RieAl CCCACA(12/9) 515
Rsal GT1AC ABEGIMNOPRSUVX 516
Afal GTIAC 517
Csp6l GITAC 150
CviQl GITAC 518
Rsrl CGIGWCCG BEGNX 519
Cpol CGGWCCG 2
Cspl CGGWCCG R 520
Sacl GAGCTIC AEGIKMNOPRSUVX 521
Ecl1361 GAGICTC 22
Ecl1371 GAGCTC 216
EcoICRI GAGCTC 148
NasSI GAGCTC 119
Scol GAGCTC 464
Sstl GAGCT!IC B 522,523
Sacll CCGC1GG EINOPRUVX 521
Aoslll CCGCGG 70
Bacl CCGCGG 75,353
Bac4651 CCGCGG 87
Bsp12] CCGCGG 38
Cfr3T1 CCGCGG 53
Cfrall CCGCGG 53
21 CCGCIGG 17
Cfr31 CCGCGG 54
Cfrasll CCGCGG 54
Cscl CCGCIGG 524
DrdAl CCGCGG 257
DrdBI CCGCGG 257
DrdC1 CCGCGG 257
DrdEl CCGCGG 525
DrdF1 CCGCGG 257
Dspl1 CCGCGG 55
Eaed46l CCGCIGG 8
Eccl CCGCGG 75,526
Ech8l] CCGCGG 184
EcB371 CCGCGG 58
Eco551 CCGCGG 150
Eco921 CCGCGG 261
Eco961 CCGCGG 261
Eco991 CCGCGG 261
Eco1001 CCGCGG 216
Eco1041 CCGCGG 286
Ecol341 CCGCGG 60
Ecol351 CCGCGG 60
Ecol581 CCGCGG 216
Eco1821 CCGCGG 60
Eco1961 CCGCGG 60
Eco2081 CCGCGG 38
Fscl CCGCGG 527
Gall CCGCIGG 438

Geel CCGCIGG 438
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GeeGLI CCGCtGG 528
Kspl CCGCIGG EM 529
Mral CCGCGG G 530
Ngolll CCGCGG 531
NgoAIll CCGCIGG 532
NgoDI CCGCGG 250
NgoPIIl CCGC1GG 304
NlaDII CCGCGG 64
NlaSI CCGCGG 19
PaeAl CCGC!IGG 113,493
Saal CCGCGG 159
Sabl CCGCGG 464
Sakl CCGCGG 57
Shol CCGCGG 533,534
S CCGCGG 533,534
§r3031 CCGCIGG 8
Sf38 CCGCGG 87
Shyl CCGCGG 535
Ssell CCGCGG 61
Ssp17251 CCGCGG 87
Sstl CCGCtGG B 522
Tgll CCGCGG 152
Sall GITCGAC ABEGIKMNOPRSUVX 536
HgiClll GITCGAC 15
HgiDII GITCGAC 15
Koyl GTCGAC 32
Nopl GITCGAC 154
RfIF1 GTCGAC 537
Rhel GTCGAC 149
Rhpl GTCGAC 149
Rrhl GTCGAC 74
Rrol GTCGAC 74
Xaml GTCGAC 536
Xcil GITCGAC 538
Saul CCITNAGG M 539
‘Aocl CCITNAGG E 70
Axyl CC!TNAGG GV 540
Bse211 CCITNAGG 541
Bsu361 CC!TNAGG N 542
Cvnl CCITNAGG B 543,544
EciCl CCTNAGG 39
Eco76l1 CCTNAGG 261
Eco811 CCITNAGG AKOU 545
Ecol151 CCTNAGG 216
Eco1181 CCTNAGG 216
Lmu601 CCITNAGG 8
Ml CCITNAGG EX 154
OxaNI CCtTNAGG 155
Seclll CCTNAGG 413
SshAl CCtTNAGG 546
Scal AGT!ACT ABEGIKMNOPRSUVX 547,548
AspT631 AGTACT 217
BstM1 AGTACT 80
ScrFl CCINGG EGMNOSVX 549
BspS3l CCNGG 79
Bsp731 CCNGG 79
DsaV 1CCNGG M 7
Eco431 CCNGG 550
Eco5111 CCNGG 150
Eco801 CCNGG 261
Eco85I CCNGG 550
Eco931 CCNGG 261
Eco1531 CCNGG 216

Eco2001 CCNGG 60
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Msp6T1 CCINGG 46
Ssoll ICCNGG 2(5) 272,551
Sdul GDGCHIC 552,553
Aocll GDGCHIC 70
Bka11251 GDGCHC 87
Brmyl GDGCHIC M 554
Bsp12861 GDGCHIC EGKNRUX 75,140,555
Nspll GDGCHIC 67
Secl CICNNGG 413
Bsall CtCNNGG N 80
SfaN1 GCATC(5/9) NX 163
BscAl GCATC 556
Sfel CITRYAG 557
BdiS1 CITRYAG 558
Sfil GGCCNNNNINGGCC BEGINOPRSUVX 559
SgrAl CRICCGGYG 560
Smal CCCIGGG 3(5) ABEGIKMNOPRSUVX 500,561,562
Ayl C1CCGGG 485
Cfrol CICCGGG 2(4) (0} 50,51,562
Cfri4l CCCIGGG 233
EclR1 CCCGGG 233
PaeBI CCCIGGG 563
Xoyl C1CCGGG 564
Xmal CICCGGG EINRVX 500
Snal GTATAC 565
Ubal1071 GTAITAC 427
Xcal GTAITAC 566
SnaBI TACIGTA EGMNVX 567
EciAl TACGTA 39
Eco1051 TACIGTA (0)8] 22
Ecol5811 TACGTA 216
Sspll TACGTA 20
SspMII TACGTA 20
SspM2I TACGTA 20
Spel A1CTAGT BEGKMNORSUX 422
Sphl GCATGIC ABEGIKMNOPRSUVX 568
Bbul GCATGIC R 569
Bsp1211 GCATGC 38
Pael GCATGIC 570
SpaX1 GCATGC 148
Spil CCGC k7
Spil CIGTACG AK 361
Pful CGTACG 32
SmaAl CGTACG 20
SplAl CGTACG 20
SspK1 CGTACG 20
Sspl AATIATT BEGMNORVX 548
Stul AGGICCT ABEGIKMNPRVX 571
Aatl AGGICCT ou 5
AspT8l1 AGGCCT 217
Chyl AGGCCT 33
Eco1471 AGGICCT 38,572
Gdil AGGICCT 332
NiaSI AGGCCT 119
PmeSSI AGGICCT 8
Sarl AGGCCT 556
Ssvl AGGCCT 573
Stel AGGCCT 573
Styl CICWWGG BEGMNRVX 574
BssT1I CICWWGG 8
Eco1301 CICWWGG U 38,575
Eco20811 CCWWGG 38
EcoT141 CICWWGG AK 576
EcoT1041 CCWWGG 576
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ErhBIlI CICWWGG 8
ShiAl CCWWGG 375
ShiBI CCWWGG 375
ShiICI CCWWGG 375
Taql TICGA 4(6) BEGIMNOPRSUVX 577,578
T TCGA 578
TthHBSI TICGA 4(6) AK 578 —581
Taqll® GACCGA(11/9) 75,582
CACCCA(11/9)
11l GAWTC 583
Tsp451 GTSAC 584
TspEl AATT 585
Tth1l1l GACNINNGTC AEGIKNPVX 586
Aspl GACNINNGTC M 587
Fsul GACNNNGTC 464
Ntal GACNNNGTC 119
SmaAll GACNNNGTC 20
Spil GACNNNGTC 361
SplAll GACNNNGTC 20
Tspl GACNNNGTC 81
Ttel GACNNNGTC 586
Tird GACNNNGTC 586
Tth1 1110 CAARCA(11/9) 588
Uba11051 GACNNNINNGTC 589
Uba11081 TCGTAG 590
Vspl ATITAAT 591
Asel ATITAAT N 209
Asnl ATITAAT M 592
Xbal TICTAGA ABEGIKMNOPRSUVX 593
Xcml CCANNNNN INNNNTGG N 32
Xhol CITCGAG ABEGIKMNOPRSUVX 594
Abrl CITCGAG 595
AspaTl CTCGAG . 217
Asp7031 CTCGAG 100
Badl CTCGAG 191
Bhfi CTCGAG 191
Bbilll CTCGAG 13
Blul CITCGAG 594
Bsp921 CTCGAG 79
BssHI CTCGAG 165
BstH1 CTCGAG 165
BsiL1 CTCGAG 80
BstV1 CITCGAG 5(6) G 596 —598
BsuMI CTCGAG 3(5) 140,319
Brhl CTCGAG 179
Cerd CITCGAG X 599
Cjal CTCGAG 471
Ddell CTCGAG 75
DrdDI CTCGAG 525
Mavl CITCGAG 600
Mcal CTCGAG 100
Mecl CTCGAG 514
MilaAl CTi1CGAG 471
Mpul CTCGAG 514
Mrhl CTCGAG 471
Msil CTCGAG 75,395
Ocol CTCGAG 32
PaeRT1 CITCGAG 5(6) NX 601,602
Panl CITCGAG 148
PAINI CTCGAG 33
PAWI CTCGAG 603
Sal19741 CTCGAG 87
Sau32391 CITCGAG 604,605

Scal8271 CTCGAG 87
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Scil CTCIGAG 46
Sci18311 CTCGAG 87
Scul CTCGAG 533
Sex] CTCGAG 533
Sfr2741 CITCGAG 8
Sful7621 CTCGAG 87
Sgal CTCGAG 533
Sgol CTCGAG 533
Sgr1841l CTCGAG 87
Shyl17661 CTCGAG 87
Slal CITCGAG 606
Slul CTCGAG 534
Spal CTCGAG 533
Sph17191 CTCGAG 87
Sspal CTCGAG 55
Svel941 CTCGAG 87
Xpal CITCGAG 564
Xholl RIGATCY EGMVX 152,321,607
Aitll RGATCY 262
AitAl RGATCY 32
BstY1 RIGATCY N 608
Dsalll RIGATCY 7
Mfl RIGATCY AK 609
Tri2011 RIGATCY 8
Xmalll CtGGCCG 4(5) B 37,610
Aaal C1GGCCG 611
BstZ1 CGGCCG 80
Eagl C1GGCCG N 612
EclX1 C1GGCCG M 613
Eco521 C1GGCCG AEKOU 51,114
Xmnl GAANNINNTTC EGNX 74,614
Asp7001 GAANNINNTTC M 100
BbvAl GAANNINNTTC 615
Type HI enzymes
Enzyme Isoschizomers Recognition Me? Reference
Sequence site
EcoPl AGACC 3(6) 638 —642
EcoP151 CAGCAG 643,644
Hinflll CGAAT 645,646
Hinel CGAAT 647
StyLTI CAGAG 4(6) 648

FOOTNOTES

1. * signifies 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=AorCor T
B=GorTorC
V=GorCor A
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.
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4. Commercial sources of restriction enzymes are abbreviated as follows:

X<CLmOvOZIR-QOmw >

Amersham (2/90)
BRL (7/89)
Stratagene (2/90)

Anglian Biotechnology (10/89)

IBI (2/90)

Takara (1/88)

Boehringer Mannheim (2/90)
New England Biolabs (3/90)
Toyobo (3/90)
PL-Pharmacia-LKB (4/89)
Promega Biotec (2/90)
Sigma (8/89)

USB (3/90)

Serva (2/90)

New York Biolabs (2/90)

5. Bcgl 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. EcoRlIl 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 S-methylcytosine whereas Mval will cleave such a sequence. Isoschizomers of EcoRIl that are like Mwal 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. Tagqll differs from other restriction enzymes in recognizing two distinct sequences: GACCGA(11/9) and CACCCA(11/9).

Alphabetical listing of Type II restriction engymes

Aaal (Xmalll)
Aatl (Stul)
Acall (BamHI)
Accll (FnuDII)
AccB1I (HgiCI)
Acrll (BstEIT)
Afll (Avall)
Ahal (Caull)
AhaB8I (Kpnl)
Aitl (EcodTIII
Ali28821 (Pstl)
Alul

Alwd4l (Apall)
Ama871 (Aval)
Aocl (Saul)
Aosll (Acyl)
Apel (Mlul)
Apui6l (Clal)
Asell (Caull)
Asp36I (Pstl)
Asp6971 (Avall)
Asp708I (Pstl)
Asp7451 (Avall)
AspAl (BstEIl)
AspCH (Avall)
AspNI (NlalV)
AstWI (Acy])
Atull (EcoRIT)
Aval

Avill (MstI)
Bacl (Sacll)
Ball

BamF1 (BamHI)
BamNxI (Avall)
Bavl (Pvull)
BbeAl (Narl)
Bbill (AcyD)
Bbsl (BbvID)
Bbv121 (HgiAD)
BbvAIll (BspMII)
BceTll (Haelll)

Aacl (BamHI)
Aall

Acalll (Mst)
AccIll (BspMII)
AccBT1 (PIMD)
Acyl

AflL

Ahall (Acyl)
Ahyl (Smal)
Aifll (Xholl)
Ali122571 (BamHI)
Alwl (Binl)
AlwNI

Amel (ApaLl)
Aocll (Sdul)
AosTl (Sacll)
ApeAl (Nael)
Apyl (EcoR1T)
Asnl (VspD)
Asp471 (Xhol)
Asp7001 (Xmnl)
Asp7131 (Pstl)
Asp7481 (Hpall)
AspBI (Aval)
AspDI (Aval)
AspTI (Pstl)
Asul

Atull (EcoRID)
Avall

Avrl (Aval)
Bac361 (Asul)
Bal2281 (Asul)
BamHI1

Banl (HgiCT)
BavAl (Pvull)
Bbfl (Xhol)
Bbilll (Xhol)
Bbul (Sphl)
Bbv16l (BbvIl)
Bcal (Hhal)
Bcel701 (Pst)

known recognition sequences

Aael (BamHI)
AbrA (Xhol)
AcalV (Haelll)
Acc381 (EcoRID)
AccEBI (BamHI)
Aeul (EcoRID)
Afilll

Ahalll

Ainl (Pst)
AitAl (Xholl)
Ali12258] (BamHI)
A211 (HgiAl)
AlwX1 (BbvI)
Amell (Nael)
Aorl (EcoRID)
Apal

Aprl (Nael)
Aqul (Aval)
Aspl (Tih1111)
AspS21 (HindlIIT)
AspT031 (Xhol)
Asp718I (Kpnl)
AspT7631 (Scal)
AspBII (Avall)
AspDIl (Avall)
AspTII (BamHI)
Asull

AruBI (EcoRII)
Awvalll

Avrll

Bacd651 (Sacll)
BalA751 (Haelll)
BamKI1 (BamHI)
Banll (HgilTl)
BavAll (Asul)
Bbf14111 (BspMI)
Bbrl (HindII)
Bbvl

BbvAl (Xmnl)
Bcal2591 (BamHI)
Bce2431 (Mbol)
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Aagl (Clal)
Acal (Asull)
Accl

Acc651 (Kpnl)
Acrl (Aval)

Afal (Rsal)
Agel

AhaB11 (Asul)
Ainll (BamHI)
Alil (BamHI)
ALAJL (Pstl)
Alw26l (BsmAI)
Amal (Nrul)
AniMI (Nael)
Aosl (Mstl)
Apal l

Apul (Asul)
Asel (Vspl)
Aspll (Caull)
Asp78l (Stul)
Asp7071 (Clal)
Asp7421 (Haelll)
Asp30651 (HindI)
AspCl (Aval)
AspHI (HgiAT)
AspTIIl (Haelll)
Asulll (Acyl)
AreCl (Bcll)
Avil (Asull)
Axyl (Saul)
Badl (Xhol)
Bal3006 (Haelll)
BamNI (BamHI)
BanIll (Clal)
Bbel (Narl)
Bbil (Pstl)
BbrP1 (PmaClI)
Bbhvil

BbvAll (Clal)
Bce22l (Asul)
Bce7511 (BamHI)



BceFl (FnuDH)
Bcll

Bco331 (Haelll)
Berl (NlalV)
Bfia581 (Haelll)
Bim191 (Asull)
BinSII (Narl)
Blia11 (Clal)
Blul (Xhol)
BmaBI (Pvul)
Bme181 (Avall)
Bnal (BamHI)
Bpul4l (Asull)
BsaBI

BscAl (SfaNI)
BseAl (BspMII)
BshBI (Haelll)
BshFl (Haelll)
BsiAl (Haelll)
BsiKI (BstEIT)
BsiQI (Bcll)
BsoPl (BsePI)
Bsp6l (FnudHI)
BspOl (Mbol)
Bsp171 (PstI)
Bsp221 (Gsul)
Bsp431 (Pstl)
Bsp491 (Mbol)
Bsp531 (ScrFI)
Bsp571 (Mbol)
Bsp611 (Mbol)
Bsp661 (Mbol)
Bsp711 (Haelll)
Bsp761 (Mbol)
Bsp841 (Clal)
Bsp93l (PstT)
Bsp1051 (Mbol)
Bsp116I (Hpall)
Bsp1211 (Sphl)
Bspa231 (BbvI)
BspAl (Mbol)
BspCl

BspHI

BspJ761 (FnuDII)
BspMII

BspX1I (Bcll)
Bssl (NlalV)
BssHI (Xhol)
Bst311 (BstEI)
Bsr29021 (BamHI)
BstEll

BstGIl (EcoRII)
BstLI (Xhol)
BstP] (BstEIl)
BstT1 (BstXT)
BstX1

Bsul51 (Clal)
Bsu10761 (Haelll)

Bsu11931 (FnuDII)
Bsu85651 (BamHI)

BsuFI (Hpall)
Brel (Haelll)
Brul (Clal)
Caull

Cyl (Mbol)
Cegl (EcoRV)
Cfral (Asul)
GBI (Asul)
Cfr131 (Asul)

BceRI (FnuDII)
Bceml (Clal)
Bco351 (Gsul)
Rdi1 (Clal)

B (Afh
Bim191 (Haelll)
Bkal1251 (Sdul)
Bli491 (Eco311)
Blull (HaeIll)
BmaCl (Pvul)
Bmel421 (Haell)
Bpel (HindIII)
Bpu951 (FnuDII)
Bsall (Secl)
Bsel (Haelll)
BsePl

BshCl (Haelll)
BshGI (EcoRII)
BsiCl (Asull)
BsiL.1 (EcoRID)
BsiSI (Hpall)
Bsp21 (Clal)
Bsp6Il (Eco5TI)
Bsp121 (Sacll)
Bsp181 (Mbol)
Bsp28I (Gsul)
Bsp461 (BamHI)
Bsp501 (FnuDII)
Bsp541 (Mbol)
Bsp581 (Mbol)
Bsp631 (Pstl)
Bsp6T1 (Mbol)
BspT721 (Mbol)
BspT81 (Pstl)
Bsp871 (PmaCl)
Bsp98I (BamHI)
Bsp1061 (Clal)
Bspl 171 (HgiJI)
Bsp1221 (Mbol)
Bsp5191 (HgiJIl)
BspBI (Pstl)
BspDI (Clal)
Bspl641 (Mbol)
BspJ1051 (Avall)
BspRI (Haelll)
Bsrl

BssCl (Haelll)
BssHII (BsePT)
Bst401 (Hpall)
BstBI (Asull)
BstEIl (Mbol)
BstHI (Xhol)
BstMI (Scal)
BsrQI (BamHI)
BstUl (FnuDIT)
BstX1 (Mbol)
Bsu221 (BspMII)
Bsu11141 (Haelll)

Bsu15321 (FnuDII)
Bsu86461 (BamHI)

BsuMI (Xhol)
Brhl (Xhol)
Bvul (Hgdl)
Caulll (Pstl)
Cdi271 (EcoRII)
il (Pstl)
CfrS1 (EcoRIT)
Cfr91 (Smal)
Cfri4l (Cf)
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Bcefl
Benl (Caull)

Bcol02781 (BamHI)

BdiSI (Sfel)
Bgll
Binl

Bia79201 (BspMIT)

BIi861 (Clal)
Bmal (Pvul)
BmaDI (Pvul)
Bme2161 (Avall)
Bpul (Hgilll)
Bsal (Eco310)
BsaPl (Mbol)
Bsell (Hpal)
Bshl (Haelll)
BshDI (Haelll)
BshKI (Asul)
BsiDI (Haelll)
BsiMI (BspMII)
Bsml

BspAl (Clal)
BspTl (Caull)
Bsp131 (BspMID)
Bsp191 (Ncol)
Bsp291 (NlalV)
Bsp4T1 (Hpall)
Bsp511 (Mbol)
Bsp551 (Caull)
Bsp591 (Mbol)
Bsp64l (Mbol)
Bsp681 (Nrul)
Bsp731 (ScrFI)
Bsp811 (Pst)
Bsp911 (Mbol)
Bsp1001 (Avall)
Bsp1071 (Pst)
Bsp1191 (Asull)
Bsp2111 (Haelll)
Bsp12861 (Sdul)
BspBII (Asul)
BspEI (BspMID
BsplJ671 (Caull)
BspJ106I (Kpnl)
BspV1 (BbvID)
BsrHI (BsePI)
BssGl (BstXI)
BssTII (Styl)
Bst11261 (BamHI)
BstCI (Haelll)
BstF1 (HindIIl)
BstJ1 (Haelll)
BsiNI (EcoRII)
BstRI (EcoRV)
BstV1 (Xhol)
BstY1 (Xholl)
Bsu361 (Saul)
Bsu11921 (Hpall)
Bsu18541 (HgiJl)
BsuBI (Pstl)
BsuR1 (Haelll)
Bthll (Binl)
Cacl (Mbol)
CauB31 (BspMII)
Cell (BamHI)
Cfol (Hhal)
6l (Pvull)
Cfr101

Cfr191 (BstEIl)
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Bcegl

Bcol (Aval)
BcoAl (PmaCl)
Bepl (FnuDII)
Bgimt

BinSI (EcoRID)
Blil (Haelll)
BIliRI (Clal)
BmaAl (Pvul)
Bmel21 (Mbol)
Bmyl (Sdul)
Bpul101

BsaAl

Bscl (Clal)
Bse211 (Saul)
BshAl (Haelll)
BshEl (Haelll)
Bsil

BsiHI (Haelll)
BsiOl (BspMII)
BsmAl

BspSI (Hpall)
Bsp8I (Caull)
Bsp16l (EcoRV)
Bsp211 (Cfr10D)
Bsp301 (BamHI)
Bsp48I (Hpall)
BspS21 (Mbol)
BspS6l (EcoRII)
Bsp601 (Mbol)
Bsp651 (Mbol)
Bsp701 (FnuDII)
Bsp741 (Mbol)
Bsp821 (Asull)
Bsp921 (Xhol)
Bspl1031 (EcoRID)
Bsp108I (Pstl)
Bsp1201 (Apal)
Bsp2261 (Haelll)
Bsp20951 (Mbol)
BspBRI (Haelll)
BspGI

Bspl741 (Gsul)
BspMI

BspX1 (Clal)
BsrPI1 (Mbol)
BssGII (Mbol)
Bstl (BamHI)
Bst24641 (BarmHI)
BstDI (BstEII)
BstGI (Bcll)
BsiKI (Bcll)
BstOl (EcoRII)
BstSI (Aval)
BstWI1 (EcoNI)
BsrZ1 (Xmalll)
Bsu901 (BamHI)
Bsu119211 (FnuDII)
Bsu66331 (FnuDII)
BsuEll (FnuDII)
Btcl (Mbol)

Bl (Avall)

Caul (Avall)
Ccrd (Xhol)

Celll (Espl)

o

Cfr71 (BstED)
Cfr111 (EcoRII)
Cfr201 (EcoRID)
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Cfr221 (EcoRll)
Cfr271 (EcoRID)
Cfr311 (EcoRI)
Cfr371 (Sacll)
Cfrd11 (Sacll)
CfraSIl (Sacll)
Cfr511 (Pvul)
CfrIAL (Smal)
Cfull (Pstl)
Cinl14671 (Mbol)
Clcll (MstT)
Clmil (Avall)
CpaAl (FnuDII)
Cscl (SacIl)
Csp51 (Mbol)
Cstl (Pstl)

Cthll (EcoRID)
CviCl (HinfT)
CviGI (HinfT)
CviLl (Cvill)
CviQI (Rsal)
Ddsl (BamHI)
Drall

Drdlll (Pvul)
DrdDI (Xhol)
Dsall (Haelll)
DsaV1 (Accl)
EaePl (Pstl)
Earl (Ksp6321)
Ecil

EciDI (Caull)
Ec28] (Sacll)
Ecl133] (Pstl)
Ecl13711 (EcoRID)
EcIS391 (EcoRID)
Eco251 (HgiJI)
Eco351 (HgilIl)
Ecod11 (EcoRID)
EcodTIl (Asul)
Eco501 (HgiCl)
Eco551 (Sacll)
Eco611 (EcoRII)
Eco681 (HgiJII)
Eco761 (Saul)
Eco821 (EcoRI)
Eco%01 (Cfr)
Eco951 (Eco3 1)
Eco991 (Sacll)
Ec01051 (SnaBI)
Eco1201 (Eco31T)
Eco1281 (EcoRIT)
Eco1351 (Sacll)
Eco1531 (ScrFI)
Eco1581 (Sacll)
Eco1621 (Eco310)
Ecol691 (HgiCI)
Ecol781 (EcoRV)
Ecol1851 (Eco311)
Eco1931 (EcoRID)
Eco2001 (ScrFD)
Eco2051 (Eco31I)
Eco2081 (Syh)
Eco2171 (Eco31])
Ec02321 (HgilII)
Ec02401 (Eco31D)
Eco2521 (EcoRI)
EcoN1

EcoR1I

EcoT381 (Hgilll)

Cfr231 (Asul)
Cfr281 (EcoRH)
Cfr321 (HindIIl)
Cfr381 (Cfrl)
Cr421 (Sacll)
Cfrd6l1 (Asul)
CfrS21 (Asul)
CfrNI (Asul)
Chul (HindHI)
Gjal (Xhol)

Clil (Avall)

Cltl (Haelll)
Cpel (Bcll)

Cspl (Rsrll)
Csp6l (Rsal)
Crel11791 (Mbol)
Cryl (Mbol)
CviDI (Hinfl)
CviHI (Mbol)
CviMI (Cvill)
Cvnl (Saul)

Dpnl

Dralll

DrdAl (Sacll)
DrdEI (Sacll)
Dsalll (Xholl)
Dsp1l (Sacll)
Eagl (Xmalll)
Ecal (BstEID)
EciAl (SnaBI)
ECiEl (Apal)
Ecl371 (Sacll)
Ecl1361 (EcoRID)
EclI5931 (Pstl)
EcIX1 (Xmalll)
Eco261 (Hgilll)
Eco381 (EcoRID)
Ecod21 (Eco31])
Eco47

Eco511 (Eco31D)
Eco561 (Nael)
Eco641 (HgiCl)
EcoT70l (EcoRID)
Eco781 (Narl)
Eco831 (Pstl)
Eco911 (BstEID)
Eco961 (Sacll)
Ecol1001 (Sacll)
Ecol131 (Hgill)
Eco1211 (Caull)
Eco1291 (Eco31T)
Eco1431 (BsePl)
Eco1551 (Eco31])
Ecol15811 (SnaBI)
Ecol641 (Cfr])
Eco1701 (EcoRI)
Eco1791 (Caull)
Eco1881 (HindIII)
Eco1951 (HgiCI)
Eco2011 (Asul)
Eco2061 (EcoRII)
Eco2111 (HgilIl)
Ec02251 (Eco311)
Ec02331 (Eco31])
Eco2411 (Eco31])
EcoAdl (Eco31l)
Eco0651 (BstEID)
EcoRV

EcoT88I (HgiII)

Cfr241 (EcoRI)
Cfr291 (EcoRID)
Cfr331 (Asul)
Cfr391 (Cfr)
Cfr31 (Sacll)
Cfrd71 (Asul)
Cfr541 (Asul)
CfrS371 (EcoRID)
Chull (HindIT)
Clal

CliTl (Mst])

Cpal (Mbol)
Cpfl (Mbol)
Csp2l (Haelll)
Csp451 (Asull)
Cte1180 (Mbol)
CviAl (Mbol)
CviEl (HinfT)
Cvill

CviNI (CvilD)
Ddel

Dpnll (Mbol)
Drdl

DrdBI (SacIl)
DrdF1 (Sacll)
DsalV (Avall)
Eael (CfrT)
EagKIl (EcoRID)
Ecall (EcoRII)
EaBI (Cfrl)

Ecll (Pvull)
Ecl66] (EcoRID)
Ecl136lI (Sacl)
EclJ1 (Pvul)
EcoV1I (HindHI)
Eco311

Eco391 (Asul)
Eco431 (ScrFl)
Eco48l (Pstl)
Eco5111 (ScrF)
Eco5T1

Eco651 (HindIII)
Eco711 (EcoRID)
Eco801 (ScrFI)
Eco851 (ScrFI)
Eco921 (Sacll)
Eco971 (Eco31])
Ecol011 (Eco31])
Ecol1151 (Saul)
Eco1251 (Eco57T)
Eco1301 (SoyD)
Ecol471 (Stul)
Ecol56l (Eco31I)
Eco1591 (EcoRI)
Ecol671 (Pst)
Ecol711 (HgiCD)
Ecol801 (Hgi3H)
Eco1901 (Caull)
Eco1961 (Sacll)
Eco2031 (Eco311)
Eco2071 (EcoRID)
Eco2151 (HgilIl)
Eco2281 (EcoRI)
Eco2371 (EcoRlI)
Ec0246l1 (Eco3ll)
EcoHI (CfrD)
EcoO1091 (Drall)
EcoT141 (SnT)
EcoT931 (Hgilll)
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Cfr251 (EcoRID)
Cfr301 (EcoRID)
Cfr351 (EcoRID)
Cfra01 (CfrD)
Cfra51 (Asul)
Cfrd8l1 (HgilIl)
CfrA4l (Pstl)
Cful (Dpnl)

Chyl (Stul)

Clcl (Pstl)

Ciml (Haelll)
Cpal1501 (FnuDII)
Cpol (Rsril)
Csp4l (Clal)
Cspl4701 (Hhal)
Cthl (Bcll)

CviBI (HinfT)
CviFl1 (Hinfl)
CviKI (Cvill)
CviOl (CvdT)
Ddell (Xhol)
Dral (Ahalll)
Drdll

DrdCl (Sacll)
Dsal

DsaV (ScrFI)
Eaed6l (Sacll)
EagMI (Avall)
Eccl (Sacll)
EciCl (Saul)
Eclll (EcoRID)
Ecl1T1 (Pst])
Ecl1371 (SacD)
EcIRI (Smal)
Eco241 (HgiIl)
Eco321 (EcoRV)
Eco401 (EcoRII)
EcodTl (Avall)
Eco491 (Pst)
Eco521 (Xmalll)
Eco60l (EcoRID)
Eco6T1 (EcoRID)
Eco721 (PmaCl)
Eco811 (Saul)
Eco881 (Aval)
Eco931 (ScrFI)
Eco98l (HindIII)
Ecol041 (Sacll)
Ecol18I (Saul)
Ecol271 (Eco31l)
Ecol1341 (Sacll)
Eco1491 (Kpnl)
Ecol1571 (Eco31I)
Ecol611 (Pstl)
Ecol68I (HgiCI)
Ecol731 (HgiCI)
Ecol1821 (Sacll)
Ecol911 (Eco31I)
Ecol19611 (Asul)
Eco2041 (Eco31I)
Eco208I (Sacll)
Eco216l1 (HgilIl)
Eco2311 (HindIIl)
Eco2391 (Eco31D)
Eco2471 (Eco31])
EcoICRI (Sacl)
EcoR1

EcoT221 (Avalll)
EcoT951 (HgilII)
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EcoT1041 (Sryl) Ehel (Narl) ErhBOI (Pvul) ErhB9II (StyD)
Erpl (Avall) Espl Espll (HgiCl) Esp21 (EcoRH)
Esp3l Espdl (AflI) EspS1 (Nael) EspSIT (Pstl)
Esp6l (HgiCI) EspT1 (BsePI) Esp8l (BsePl) Esp91 (HgiCI)
Esp101 (HgiCD) Espl11 (HgiCD) Esp121 (HgiCI) Esp131 (HgiCT)
Espl41 (HgiCI) Esp151 (HgiCT) Esp191 (Kpnl) Esp221 (HgiCI)
Espl411 (Psi) Faul Fbal (Bcll) Fbll (Accl)

Fbrl (FnudHI) Fdil (Avall) Fdill (Mstl) Finl

Finll (Hpall) FinSI (Haelll) FnudH1 FnuAl (HinfT)
FnuAll (Mbol) FnuCl (Mbol) FnuDI (Haelll) FnuDII

FnuDII (Hhal) FnuEI (Mbol) Fokl Fscl (Sacll)
Fsel Fsfl (Eco5TI) Fspl (Mstl) FspIl (Asull)
Fsp16041 (EcoRI) FspMI (FrnuDII) FspMSI (Avall) Fsul (Tth1111)
Gall (Sacll) Geel (Sacll) GeeGLI (Sacll) Gdil (Stul)
Gdill Gdol (BamHI) Ginl (BamHI) Gox] (BamHI)
Gsel (Asul) Gsell (Pst) Gselll (BamHI) Gspl (Pvull)
GspAl (Avall) GspAll (MstI) Gsul Hacl (Mbol)
Hael Haell Haelll HalB61 (EcoRI)
HalB6I1 (Pstl) Hapll (Hpall) Hgal Hgil (Acyl)
HgiAl HgiBI (Avall) HgiCl HgiCIl (Avall)
HgiCIIl (Sall) HgiDI (Acyl) HgiDII (Sall) HgiEl (Avall)
HgiEll HgiGI (Acyl) Hg/HI (HgiCL) HgiHII (AcyD)
HgiHII (Avall) Hgi]l (Avall) Hgill HgiS211 (Caull)
HgiS221 (Caull) Hhal Hhall (HinfT) Hhgl (Haelll)
Hinll (Acyl) Hinlll (Nlalll) Hin2l (Hpall) Hin31 (Caull)
Hin51 (Hpall) HinS1 (Asul) HinSTII (HindIII) Hin6l (Hhal)
HinTl (Hhal) Hin8l (Acyl) Hin8l1l (Nlalll) Hin1731 (HindIII)
Hin10561 (FnuDII) Hin1076111 (HindIII) Hin116011 (HindII) Hin116111 (HindII)
HinGUI1 (Hhal) HinGUII (FokI) HinH1 (Haell) HinICI (HindIl)
HinJCII (HindlIIT) HinP11 (Hhal) HinS11 (Hhal) HinS21 (Hhal)
HinbIll (HindIID) Hincll (HindlII) HindIl HindIIl

Hinfl Hinfll (HindIIT) Hjal (EcoRV) Hpal

Hpall Hphl Hsp21 (Avall) Hsul (HindIII)
Ispl (FnudHI) Koxl (BstEID) KoxIl (Hgilll) Kox1651 (EcoRII)
Koyl (Sall) Kpnl Kpn2l (BspMII) Kpn10I (EcoRII)
Kpn121 (Pstl) Kpn131 (EcoRI) Kpn141 (EcoRID) Kpn16l (EcoRII)
Kpn301 (BsePl) KpnK141 (Kpnl) Kspl (Sacll) Ksp221 (Bcll)
Ksp6321 Kz2091 (Mbol) Kz0491 (Avall) Lmu601 (Saul)
Lpll (Clal) Lspl (Asull) Mael Maell

Maelll Maml (BsaBI) Maul (Pstl) Mavl (Xhol)
Mbol Mboll Mcal (Xhol) Mchl (Narl)
Mcrl Mecl (Xhol) Meul (Mbol) Mfel

MfIl (Xholl) Mfol (Avall) Misl (Nael) Mjal (Mael)
Mjall (Asul) Mkil (HindIll) Mkrl (Pstl) MkrAl (Mbol)
Mlal (Asull) MilaAl (Xhol) Milel (BamHI) MIil (Avall)
M (Alul) Mlul Mlu231 (BamHI) Miu23001 (EcoRII)
MluB21 (Nrul) Miyl Miy1131 (Narl) Mmel

Mmell (Mbol) Mnil (Haelll) Mnill (Hpall) Mnll

Mnnl (HindH) Mnnll (Haelll) MnnlV (Hhal) Mnol (Hpall)
Mnolll (Mbol) Mosl (MboI) Mphl (EcoRII) Mpul (Xhol)
Mral (Sacll) Mrhl (Xhol) Mrol (BspMII) Mscl (Ball)
Msel Msil (Xhol) Mspl (Hpall) Msp201 (Ball)
Msp241 (Asul) Msp671 (ScrFl) Msp6TH (Mbol) MspAl (Avall)
MspAll (NspBII) MspBI (Mbol) MspB4l (HgiCI) MspYT (BsaAl)
Mstl Msil (Saul) Mihl (Mbol) Mth10471 (Mbol)
MthAl (Mbol) MthTI (Asul) Mval (EcoRID) MvaAl (FnuDII)
Mvnl (FnuDII) Mwol Mzl (Pvull) Nael

Naml (Narl) Nanl (EcoRV) Nanll (Dpnl) Narl

Nasl (Pstl) NasBI (BamHI) NasSI (Sacl) NasW1 (Nael)
Nbal (Nael) Nbil (Pvul) Nbrl (Nael) Ncal (HinfT)
Ncil (Caull) Ncol Ncul (Mboll) Ndal (Narl)
Ndel Ndell (Mbol) NAll (Mbol) NfIAT (EcoRV)
NAAIl (Mbol) NfIBI (Mbol) Ngbl (PstI) Ngol (Haell)
Ngoll (Haelll) Ngolll (Sacll) NgoAlll (Sacll) NgoAlV (Nael)
NgoBI (Hphl) NgoDl (Sacll) NgoDIII (Dpnl) NgoMI (Nael)
NgoPI1l (Haelll) NgoPIll (Sacll) NgoSl1 (Haelll) Nhel

Nlal (Haelll) Nlall (Mbol) Nlalll NlalV

NlaDI (Mbol) NlaDll (Asul) NlaDIII (Sacll) NlaSI (Sacll)
NlaSH (Acyl) NIl (Aval) NIl (Avall) NmeCl (Mbol)
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NmeRI (Pvull)
NmuAll (Avall)
NmuFI (Nael)
Notl

Nsil (Avalll)
Nspl

NspV (Asull)
NspDI (Aval)
NspGl (Awvall)
NspJ1 (Asull)
NspMI (Mstl)
NspSAI (Ncol)
NsuDI (Dpnl)
Nunll (Narl)
Oxal (Alul)
Pael811 (Caull)
Pail (Haelll)
Pde1331 (Haelll)
PAIAI (FnuDH)
Ppul (Spil)
Ple191 (Pvul)
Pme551 (Stul)
Ppal (Eco31])
Psel (Asul)
Pssl (Drall)
Pvull

Rhpl (Sall)
Riull (Mbol)
Rrol (Sall)
Rspl (Pvul)
Saal (Sacll)
SacAl (Nael)
SalAl (Mbol)
SalP1 (Pst)
Sau10l (Kpnl)
Sau67821 (Mbol)
SauBMKI (Nael)
SauF1 (Mbol)
SbIAI (Styl)
Sbo131 (Nrul)
Scg21 (EcoRID)
SciAll (Pvull)
Scul (Xhol)
Secll (Hpall)
SfaGUI (Hpall)
SAL (Pstl)

Sfol (Narl)
Sfr3821 (Sacll)
Sgh18351 (Avall)
Sgri8411 (Xhol)
Sinl (Avall)
SinDI (Awall)
SinHI (Avall)
Skall (Pstl)
Slul7771 (Nael)
SmaAlll (Pvul)
SnaBI

SpaX1 (Sphl)
Spil

SpIAl (Spil)
Spol (Nrul)
Ssol (EcoRI)
Ssp21 (Caull)
SspAl (EcoRI)
SspM1I (SnaBI)
SspM2I1 (Acyl)
Sstl (Sacll)
Sthl (Kpnl)
SthDI (Kpnl)

Nmil (Kpnl)
NmuDI (Dpnl)
NmuSI (Asul)
Novll (HinfT)
NsiAl (Mbol)
Nspll (Sdul)
NspAl (Mbol)
NspDII (Avall)
NspHI (NspI)
NspKl (Avall)
NspMACI (Bglll)
NspSAIV (BamHI)
Nl (Tth1111)
Ocol (Xhol)
OxaNI (Saul)
PaeAl (Sacll)
Pall (Haelll)
Pdel371 (Hpall)
PiM1

Pgll (Nael)
Pmal (Pst)
Pmil (PmaCl)
Pph32151 (HgiAl)
PshAl

Pstl

PvuHKUI (PvulIl)
Rhsl (BamHI)
Rlu31 (NlalV)
Rsal

RspXI (BspHI)
Sabl (Sacll)
Sakl (Sacll)
SalCl (Nael)
Saol (Nael)
Saul2l (Eco31)
SauAl (Nael)
SauCl (Mbol)
SauGl (Mbol)
SbiBI (Styl)
Scal

Scil (Xhol)
SciNI (Hhal)
Sdul

Seclll (Saul)
SfaNI

Sff2al (EcoRII)
Sfrl (Sacll)

Sful (Asull)
Sgol (Xhol)
SgrAl

SinAl (Avall)
SinEl (Avall)
SinJ1 (Avall)
Slal (Xhol)
Smal

SmaAlV (Pvull)
Snol (ApaL)
Spel

Spll

SplALl (Tth111l)
Ssel (Bcll)
Ssoll (ScrFI)
Sspdl (Xhol)
SspJ1 (SnaBI)
SspMIII (Acyl)
Ssrl (Hpal)
SstIV (Bch)
SthAl (KpnI)
SthE1 (Kpnl)
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Nmul (Nael)
NmuEl (Dpnl)
Nocl (Pstl)
Nphl (Mbol)
NsiCl (EcoRV)
Nsplll (Aval)
NspBI (Asull)
NspEIl (Aval)
NspHII (Avall)
NspLI (Mstl)
NspSAI (Aval)
NspWI (Nael)
NtaSI (Stul)
Ol (Alul)
Pael (Sphl)
PaeBI (Smal)
Panl (Xhol)
Pei94031 (Mbol)
PAINI (Xhol)
PgiBA4I (Clal)
Pmad4l (Pstl)
Pmyl (Pst])
Ppul (Haelll)
Pspl (Asul)
Psu1611 (Pvul)
RAFI (Sall)
RleAl

RiuAl (BamHI)
Rshl (Pvul)
Rsrl (EcoRI)
Sacl

Sall

SalDI (Nrul)
Sarl (Stul)
Sau961 (Asul)
Sau3Al (Mbol)
SauDI (Mbol)
SauMl (Mbol)
SbICI (StyD)
Scal8271 (Xhol)
Sci18311 (Xhol)
Scol (Sacl)
Sdyl (Asul)
Sex1 (Xhol)
Sfel

Sf12bl (EcoRII)
Sfr2741 (Xhol)
Sful7621 (Xhol)
Sgr201 (EcoRII)
Shyl (SacIl)
SinBI (Avall)
SinF1 (Avall)
SinMI (Mbol)
Slel (EcoRII)
SmaAl (Spi)
Snal

Sol33351 (Pvull)
Sphl

Splll (Tth111D)
SplAlll (Pvul)
Ssell (Sacll)
Sspl

Ssp1521 (Asull)
SspJII (AcyD)
SspMIII (HgiCT)
SsrB6l (Hpal)
SsvI (Seul)

SthBI (Kpnl)
SthF1 (Kpnl)

NmuAl (Aval)
NmuEIl (Asul)
Nopl (Sall)
Nrul

NsiHI (HinfT)
NspIV (Asul)
NspBIl

NspF1 (Asull)
NspHIII (Ms:)
NspLII (Asul)
NspSAIl (BstEID)
Nsul (Mbol)
NtaSIl (Nael)
OwNI (Alul)
Pael771 (BamHI)
PaeRT1 (Xhol)
Pde12] (Asul)
Pfal (Mbol)
PAIWI1 (Xhol)
Plel

PmaCl

Povl (Bcll)
PpuMI

Psp611 (Nael)
Pwul

Rhel (Sall)

Riul (Nael)
Rrhl (Sall)
Rshll (Caull)
Rsrll

Sacll

Sal19741 (Xhol)
SalH1 (Mbol)
Saul

Sau32391 (Xhol)
SauBI (Asul)
SauEl (Mbol)
Shal (Pvull)
Sbol (SacIl)
Scel (FnuDII)
SciAl (BstEIl)
ScrFl

Secl

Sfal (Haelll)
Sfil

Sfnl (Avall)
Sfr3031 (Sacll)
Sgal (Xhol)
Sgr18391 (Asull)
Shy17661 (Xhol)
SinCI (Awvall)
SinGI (Avall)
Skal (Nael)
Stul (Xhol)
SmaAll (Tth1111)
Sna32861 (Nrul)
Spal (Xhol)
Sph17191 (Xhol)
SplIl (Haelll)
SpIAIV (Pyull)
SshAl (Saul)
Sspll (Asull)
Ssp17251 (Sacll)
SspKl (Spi)
SspM21 (SnaBI)
Sst1 (Sacl)

Stel (Stul)
SthCl (Kpnl)
SthGl (Kpnl)
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SthHI (KpnI) SthJT (Kpnl) SthK1 (KpnT) SthLI (Kpnl)
SthMI (Kpnl) SthNI (Kpnl) Stul Syl
Sual (Haelll) Sull (HaelIl) Sur2l (BamHI) Svel94] (Xhol)
Taql Tagll TagX1 (EcoRIl) Tcel (Mboll)
Tfl Tf1 (Tag) Tgll (Sacll) Thal (FruDI)
Tmal (FnuDII) Tmull (Caull) Trul (Avall) Trull (Mbol)
Tru9l (Msel) Tru2011 (Xholl) Tspl (Tth111D) Tspa5I
TspEl TspZNI (Haelll) Ttel (Tth111D) TreAl (Haelll)
Trhl111 Trh1lll TthHBSI (Tagql) Tinl (Haelll)
Tirl (Tth111D) Uball (PpuMI) Ubabl (Mlul) Ubal1021 (Espl)
Uba11031 (Awalll) Ubal10310 (Dpnl) Ubal10311 (Dpnl) Ubal1041 (Ksp6321)
Uba11051 Ubal1061 (PpuMI) Ubal 1071 (Snal) Uba1108I
Ubal1091 (Bbvl) Ubal1101 (BamHI) Uur9601 (FnudHI) Vanl (Bgil)
Van911 (PAMI) Vhal (Haelll) Vhad64l (AfiIT) Vnel (Apall)
VneAl (Drall) Vnil (Haelll) Vspl Xaml (Sall)
Xbal Xcal (Snal) Xcil (Sall) Xcml
Xeyl (Smal) Xgl32161 (Pvul) Xg32171 (Pvul) Xgl32181 (Pvul)
Xgl32191 (Pvul) Xgl32201 (Pvul) Xhol Xholl
Xmal (Smal) Xmall (Pstl) Xmalll Xmil (Pvul)
XmlAT (Pvul) Xmnl Xnil (Pvul) Xorl (Pstl)
Xorll (Pvul) Xpal (Xhol) Xphl (Pst) Yenl (Pstl)
YenAl (Pstl) YenBI (Pstl) YenCI (Pstl) YenDI (Pstl)
YenEl (Pstl) Zanl (EcoRID) Zsp2l (Avalll)

unknown recognition sequences
Aaml Acyll Aiml Anil
AtuAl AruBVI AmlAMI Bbell
BbeAll BbeSI BbilV Bcel2291
Bcel45791 Blol Bmel Bme2051
Bme8991 BprA BsiBI BsiEl
BsiF1 BsiGI Bsill BsiNI
BsiPl BsiRI BsiTlI BsiUL
BsiV1 BsiY1 Bsp1211 BsrPl
BssPI BstAl BstEI Bsu11451
Bsu12591 Call Chil clt
Clul Csul Cvel Cvil
CviPI CviQll Dmol EcoCKlI
Eco0341 Eco0441 Espll Fru48l
Fsal Ggll GspAlll Hagl
Hapl Heul HgiF1 HgiK1l
Hhll Hin105611 Hsal Lpnl
Lpnll Mbvl Mgl Mglll
Mnnlll Mnoll (MnnlIl) Msill Mvil
Mvill N NA NgoDII
Nmel Nmell Nmelll NmelV
Nopll Novl NspEIl NspLII
NspLIV Nunl Oxall Pl
Pgil Pmil PssIl Rhpll
Riel Rmel Rrbl Rrill
ft2RruAl Saclll Salll Sanl
Sbrl SexIl Sgri ShyTI
SinMII SisI Sodl Sodll
Ssal Sscl SspX1 SstIl (SaclIl)
Strml StyD41 Tmil Trulll

Downl oaded from https://academni c. oup.confnar/article-abstract/ 18/ suppl/2331/ 1046019
by Cold Spring Harbor Laboratory user
on 08 November 2017





