
Table 6. ρ-independent terminators in Escherichia coli

Sequence Name Address ± Reference

CGTTAATCCGCAAATAACGTAAAAACCCGCTTCGGCGGGTTTTTTTATGGGGGGA rpoC t 4187152 + RNA polymerase operon (4)
CAGTTTCACCTGATTTACGTAAAAACCCGCTTCGGCGGGTTTTTGCTTTTGGAGG M1-RNA 3267812 - RNA of RNase P (5)
CGTACCCCAGCCACATTAAAAAAGCTCGCTTCGGCGAGCTTTTTGCTTTTCTGCG sup 0695610 - supBE tRNA operon (6)
ACACTAATCGAACCCGGCTCAAAGACCCGCTGCGGCGGGTTTTTTTGTCTGTAAT 1260102 - Nucleotide synthesis (7)
AGTAATCTGAAGCAACGTAAAAAAACCCGCCCCGGCGGGTTTTTTTATACCCGTA L17 3437202 - Ribosomal RNA operon (8)
TCTCGCTTTGATGTAACAAAAAACCCCGCCCCGGCGGGGTTTTTTGTTATCTGCT rpm 3808820 - Ribosome rpm operon (9)
GAGTAAGGTTGCCATTTGCCCTCCGCTGCGGCGGGGGGCTTTTAACCGGGCAGGA t2 3306624 - Polynucleotide phosphorylase (10)
CGATTGCCTTGTGAAGCCGGAGCGGGAGACTGCTCCGGCTTTTTAGTATCTATTC deo t 4619189 + deo operon (11)
CGTAAAGAAATCAGATACCCGCCCGCCTAATGAGCGGGCTTTTTTTTGAACAAAA trp a 1321015 - tryptophan synthesis (12)
GCGCAGTTAATCCCACAGCCGCCAGTTCCGCTGGCGGCATTTTAACTTTCTTTAA trp t 1314395 - tryptophan synthesis (13)
AAATCAGGCTGATGGCTGGTGACTTTTTAGTCACCAGCCTTTTTGCGCTGTAAGG rplL t 4178530 + Ribosomal proteins L7/L12 (14)
AGGAAACACAGAAAAAAGCCCGCACCTGACAGTGCGGGCTTTTTTTTTCGACCAA thr a 0000263 + threonine operon (15)
AGCACGCAGTCAAACAAAAAACCCGCGCCATTGCGCGGGTTTTTTTATGCCCGAA leu a 0083564 - leucine synthesis (16)
CCCGTTGATCACCCATTCCCAGCCCCTCAATCGAGGGGCTTTTTTTTGCCCAGGC pyrBI a 4469985 - pyrimidine synthesis (17)
ACACGATTCCAAAACCCCGCCGGCGCAAACCGGGCGGGGTTTTTCGTTTAAGCAC ilvB a 3850449 - ilvB operon (18)
GAAACGGAAAACAGCGCCTGAAAGCCTCCCAGTGGAGGCTTTTTTTGTATGCGCG pheS a 1797160 - Phenylalanyl-tRNA synthetase (19)
CTTAACGAACTAAGACCCCCGCACCGAAAGGTCCGGGGGTTTTTTTTGACCTTAA ilvGEDA a 3948053 + ilvGEDA operon (20)
CCGCCCCTGCCAGAAATCATCCTTAGCGAAACGTAAGGATTTTTTTTATCTGAAA rrnC t 3944645 + Ribosomal RNA operon (21)
CATCAAATAAAACAAAAGGCTCAGTCGGAAGACTGGGCCTTTTGTTTTATCTGTT rrnD t 3421006 + Ribosomal RNA operon (22)
TCCGCCACTTATTAAGAAGCCTCGAGTTAACGCTCGAGGTTTTTTTTCGTCTGTA rrnF (G) t 0228998 + Ribosomal RNA operon (23)
GCATCGCCAATGTAAATCCGGCCCGCCTATGGCGGGCCGTTTTGTATGGAAACCA frdB t 4376529 - Fumarate reductase (24)
TGAATATTTTAGCCGCCCCAGTCAGTAATGACTGGGGCGTTTTTTATTGGGCGAA spot42-RNA 4047542 + spot42 RNA (25)
ATTCAGTAAGCAGAAAGTCAAAAGCCTCCGACCGGAGGCTTTTGACTATTACTCA tonB t 1309824 + Membrane protein (26)
AGAAACAGCAAACAATCCAAAACGCCGCGTTCAGCGGCGTTTTTTCTGCTTTTCT glnS T 0707159 + Glutaminyl-tRNA synthetase (27)
CTGGCATAAGCCAGTTGAAAGAGGGAGCTAGTCTCCCTCTTTTCGTTTCAACGCC rplT t 1797371 - Ribosome protein L20 (19)
GCATCGCCAATGTAAATCCGGCCCGCCTATGGCGGGCCGTTTTGTATGGAAACCA ampC a 4376529 - β-lactamase (28)
TGCGAAGACGAACAATAAGGCCTCCCAAATCGGGGGGCCTTTTTTATTGATAACA phe a 2735697 + Phenylalanine operon (29)
ACGCATGAGAAAGCCCCCGGAAGATCACCTTCCGGGGGCTTTTTTATTGCGCGGT hisG a 2088121 + ATP synthesis (30)
CATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTT rrnB t1 4169333 + Ribosomal RNA operon (31, 32)
GGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGTTTCTACA rrnB t2 4169493 + Ribosomal RNA operon (31, 32)
AATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTT lacI tII 0365588 - Lactose synthesis (33)
CTTTTTGGCGGAGGGCGTTGCGCTTCTCCGCCCAACCTATTTTTACGCGGCGGTG uvrD a 3995538 + DNA helicase II (34)

These terminators are taken primarily from Brendel et al. (1),  are oriented in the reading direction, and aligned at
the poly(T) stretch. The palindrome is underlined. The beginning and end of the selected sequences have no absolute
meaning but simply follow the convention of d'Aubenton et al. (2). The address identifies the location in the standard
E. coli genome (3) of the leftmost nucleotide in the table.

1. Brendel, V., Hamm, G. H. & Trifonov, E. N. (1986)
J. Biomol. Struct. Dyn. 3, 705-723.
2. d’Aubenton, Y., Brody, J. & Thermes, C. (1990) J.
Mol. Biol. 216, 835-858.
3. E. coli K-12 MG 1655, ftp://ncbi.nlm.nih.gov/genbank
/genomes/bacteria/Ecoli/ecoli.ptt (1999); ftp://ncbi.nlm
.nih.gov/genbank/genomes/bacteria/Ecoli/ecoli.fna
(1999); http://www.ncbi.nlm.nih.gov/BLAST (1999).
4. Squires, C., Krainer, A., Barry, G., Shen, W.-F. &
Squires, C. L. (1981) Nucleic. Acids Res. 9, 6827-6840.
5. Sakamoto, H., Kimura, N. & Shimura, Y. (1983) Proc.
Natl. Acad. Sci. USA 80, 6187-6191.
6. Nakajima, N., Ozeki, H. & Shimura, Y., (1982) J.
Biol. Chem. 257, 11113-11120.

7. Hove-Jensen B., Harlow, K. W., King, C. J. & Switzer,
R. L. (1986) J. Biol. Chem. 261, 6765-6771.
8. Bedwell, D., Davis, G., Gosink, M., Post, L., Nomura,
M., Kestler, H., Zengel, J. M. & Lindahl, L. (1985) Nu-
cleic. Acids Res. 13, 3891-3903.
9. Lee, J. S., An, G., Friesen, J. D. & Isono, K., (1981)
Mol. Gen. Genet. 184, 218-223.
10. Regnier, P., Grunberg-Manago, M. & Portier, C.
(1982) J. Biol. Chem. 262, 63-68.
11. Larsen, J. E., Albrechtsen, B. & Valentin-Hansen, P.
(1987) Nucleic. Acids Res. 15, 5125-5140.
12. Lee, F., Bertrand, K., Bennett, G. & Yanofsky, C.
(1978) J. Mol. Biol. 121, 193-217.
13. Wu, A. M., Christie, G. E. & Platt, T. (1981) Proc.
Natl. Acad. Sci. USA 78, 2913-2917.
14. Ralling, G. & Linn, T. (1984) J. Bacteriol. 158,

1



279-285.
15. Gardner, J. F. (1979) Proc. Natl. Acad. Sci. USA
76, 1706-1710.
16. Wessler, S. R. & Calvo, J. M. (1981) J. Mol. Biol.
149, 579-597.
17. Turnbough, C. L., Hicks, K. L. & Donahue, J. P.
(1983) Proc. Natl. Acad. Sci. USA 80, 368-372.
18. Frieden, D., Newman, T. & Freundlich, M. (1982)
Proc. Natl. Acad. Sci. USA 79, 6156-60.
19. Fayat, G., Mayaux, J. F., Sacerdot, C., Fromant,
M., Springer, M., Grunber-Manago, M. & Blanquet, S.
(1983) J. Mol. Biol. 171, 239-261.
20. Lawther, R. P. & Hatfield, G. W. (1980) Proc. Natl.
Acad. Sci. USA 77, 1862-1866.
21. Young, R. A. (1979) J. Biol. Chem. 254, 12725-
12731.
22. Duester, G. L. & Holmes, W. M. (1980) Nucleic.
Acids Res. 8, 3793-3807.
23. Sekiya, T., Mori, M., Takahashi, N. & Nishimura, S.
(1980) Nucleic. Acids Res. 8, 3809-3827.
24. Grundstroem, T. & Jaurin, B. (1981) Proc. Natl.
Acad. Sci. USA 79, 1111-1115.
25. Joyce, C. M. & Grindley, N. D. F. (1982) J. Bacteriol.
152, 1211-1219.
26. Postle, K. & Goode, R. F. (1983) Proc. Natl. Acad.
Sci. USA 80, 5235-5239.
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