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The archaebacterium Methanobacterium thernoautotrophicum
(Marburg) contains a circular multicopy plasmid, which has
previously been characterized with respect to its size and major
restriction sites (1). A short transcript has also been mapped (2).
It is hoped that this plasmid can be converted into a cloning vector
(3). We report the complete nucleotide sequence below.
The direction of its presentation is opposite to the one chosen

before, in order to show the identified open reading frames
(ORFs) in 5' to 3' orientation. We have found sequences
complementary to the 3' end of the 16S rRNA in front of three
of the four indicated ORFs. They are believed to be ribosome
binding sites. Note the excellent homology to the rRNA sequences
of the first of these sites.
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GATCACCTTGGAT^AAAAAGGCGATAACA TCGAGATAG TAT'CAGAGCAAXTACTTGAAACTC :AGGA^TTTA^AG(iGTTGAÂTCC('TCAAGACTGGTAGGTTTGTGTCTOTG

121 131 141 ISI 161 171 181 191 201 211 221
GTCGTGTCAT AGGGATGCCCT AAA ACTAz 'CT(; (' AGGA(;(;TTG(C TGAGAGAGAAATAX'CT('( AGCAGGCAGACGACAATAAGAAGGAGTTGATAAGATGAGTOOCAAC

232 242 2N2 262 272 282 292 302 312 322 332
7 NI S K KS Y K H F7

CACAACCACC ACCCCACAGAACCA'('( ('(TATAGAGC1'CATCTG('AATCCA( C('ACAAAGGAGGTG ACTACAATGAATAGTATCTCAAAGAAGGAATATAAACATTTTOA
343 353 363 373 383 393 403 413 423 433 443

R S IT LD KHP AD P E L A Q KD R G R D L Y E Y L F I K 2 0K I
GCGATCAATAACCCTACACATTAAACACGCTGATTTTGA TAGTAGGCCAGAAATACAGCGGCAGAGACCTCTACGAGTACTTGTTCATCAAOOOOAOTA AACCAATCCA

454 464 474 484 494 So4 514 524 534 544 S64
T A T G K T S N L Y E I S END LG P D N L I I G D TH T E D D IND

CACAGWCCACAGGTAAAACCAGCAACCTCTACOAGATCATATCAGAGGATAA;AGWCCCTGATGAAGCCCTCAAAATCATAG=GACACATTCACAGAGWATOIATATAAACAT
565 575 585 595 605 615 625 635 645 655 665

L L R G G F H D D N K T P NOVEL L Q1 I L L A G OV NOP G 1D I
CCTCCTCAGG2GAG1GTTCCATGATGATAACAAGACCCCTGAGGTGTCCTCGAGTTAATCCAGCACATCCTCCTCGGAOGTGCTCCACCAG1G00 0,AT

676 686 69 706 716 726 736 746 756 766 776
g PI S F K D YPA L K Q E Y A D Q L I N D D NI I T R V I G

TG.ACCCCAATCATTCAAOGACTACCCTGAGA AGATACAAWCCTACGCTGACCAGTTAATCA ATGATGACAGCATCGACATCCTCGAATCCATCACCAGAGCMATAGGGOA
787 797 807 817 127 837 147 1357 67 877 887

A H Y G D e K A VK L L L L EI G T L F R D T P V H Q A L G S T1 S
GGCCCATTATGGTGATGAGAAGGWCGTGAAA TCCTTATCCATCGGCACCCTAT.CCTCAOGGACACCCCACCAGTCCACCAOOCACTGAGGGWCTCCACAOOTTC

898 908 9la 928 938Y 948 958 968 978 gas 99S
G K T D L V L K T V L A V I V H I L R S A S P K T L F Y A 8 9 T G I

AGGTAAAACAGACCTTGTATTGAAGACAGTACTCGCAGTCCCAGsAGAGCTATGTGCACATCCTCAOATCAG3CATCACCTAAATACTTATTCTACGCATCAGAGACTGWCAT
1009 I019 1029 1037 1049 1059 102 1079 1042 IE09 1109

L R AD Y NI F VL D D I E L N E I I A I K T I T D N I L P T T
CCTCCGTGAAGACTACAATATCTTCGTATTTGATGATATTGAGTTGAATGATGAGATCATAGCGATCTCCAAGACCATCACAGATAACATCCTCCCAGGA9A1AC,CCA

1120 1130 1140 1150 1160 1170 go 13 1190 1200 1510 1220
P151K D E L K L E PI 1 1624 H D1 L D R L L Y

ACCGTGAAGGATCAGGAGGCCCTGAAACTGGAGATCOCAC'TGAGGGCCTGGCOATA..tCACAAGOOCAGMIGACATCCATGATAATGAACTCAMTGACAGGCTACTCTAC
1231 1241 121 1261 1271 1281 1735 30113711 1321 1331

N N P I DS D H! R F V K L K I KI E A I S G S VN D D K R 1e A Y
AATAACCCAGTGOGGAWTGAGGATCACAGCAGATTTGTGAAWGAGAAGATCAAAGAGGAGWCATCTCAWGGTCAGTGATGGATGATAAGAGWATCATGGAGGCCTACGAG;

1342 1352 1362 1372 1382 1392 1402 1412 1422 1432 1442
V I R1 V Y1 R L I E G D R V Y N P L H L L D L P G Y SK R D I K EI

GTCATCAWWGTGTCTATGAGCGATTGOTAGAGGGTGATGTCAOGGTTTACAACCCCTACCTCCACCTACTCGACCTGAGAWGGTATAGTAACAOWGACATCAAGCACAS
1453 1463 1473 14S13 1493 1503 1513 1523 1533 1543 1553

V G L V K A V T W Y R Q H K R R e a S Y V R a a G H D I I G T It D D L
GTTWGACTTGTGAAGGCCGTGACATGGTACAGGCAACATAMAAAGAOGAW^^WAOTTSATGTCCGTGAAGGTWOCCSATACATTATCATCGGWACTGAGGATOACS

1564 1574 15S4 1594 1604 1614 1624 1634 1644 1654 1064
R D A L E L W F4 S I D T Q R Y K L D R X Q E K F L K S L P E S D L Y

AGGGATGCATTGGAGrTGTGGATGCTCATAGACACCCTCCAAAGGTATAAGIrTGOACAGOAAACAGGAGAAAIIT;CTCAAATCCCTACCAGA ATACTCTGATGAGTTATAT
1675 1635 1695 1705 1715 1725 1735 1746 1757 1765 1775

K DH T N S I F W D D P 2 L P T Y S G L 20R L G L SK T I Y R 2V N a
AAACANATACTAATTCAATCTTTTGGATGATCCTGAACTTCCAACTTATAT NNGTCTCLIEAGAGCTLTATATCIDAACOAATACIGTDTAATI GG

1786 1796 to6 1816 1826 1836 1846 IgS 1866 1876 186
R H E K D R D I E G L K D K G N K G L V I I K P L aP*5 3 N P6 K S P S L 1 Y

AGGCATGAGAAAGACAGAGACATCGAGGGCTTAAAGGATAAGOOGAATA AGGGTCTTGTCATTATCAAACCACTSWAACCTGAGAATCCTAAATCACCCTCATTGATATAC
log7 1907 1917 1927 1937 1947 1957 1967 1977 1907 1S§7

R K G G K H L Q L K N G G E A S R S G F T L F P S V D 24 D L G T A 2
CGCAAACCAGGTATTGTTGGGAKAAACC CAACTCAAAAsATWGCOGAGAAWCTCAGAATCTGGATTACCCTGTTCCCCAGTGSTACATOGACTTGGGAACAGCWAA
20208 2028 2038 2048 2058 2068 2078 2088 2098 20
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AATOCTCOCATTTGCAAAAAAACCATATTSCCATAOTATOCTTTTAOSTTTTSCCCAAATTCAAAGTAACATAdAOACAtAfl"AATACAAGA.ATOOCSTTA^TAATAAACT
2119 2129 2139 2149 2M59 2169 2179 2193 2199 2209 2219

N PL E T H MD V ME F IVLD A D N L Q T D V T N Y
AATCCCA OAGACACATGAGGASTSGTT CAATTCASTOGTATOTCAGOC ASSATCAOACAA CTSGCAGACAOCTCCTGATGTOACCTCCAACCCACTATATACC

2230 2715 225 MIN 22120 22M0 2290M 2500 2310 2320 2330
I L N G KM P L E TI P S a NHE a N L IH D TV A C I V GNT V

ATACTOGG AcsAAACACCCCCTOGAAACAGOTOGAGAATCCoCCAATCACOGAGATAAGCATOA soTaT AGOOCCOOGTCsAATAGTOOGGAATAoocTA
2341 2351 2361 23M1 2381 23M1240M2951 EMM 2421 2431 2441

N A LN K LS IP S D E N T C F P Q K N y Y a G D L Q A E Y T DL N

AACACMGAAAATAAOGCTCTcOAGCOCTCCGATGAAATACoAcTGT7CCOCCAAAAAAATATssACCTnGTOTCSGT ^OTGACTOCAGCTSGACACTGATOCAATG
2452 2462 2472 2482 2492 2502 2512 2522 2532 2542 2552

A G D D S 1 I G E L E A R I P P D T PR N LLE R R V T L K K K L K D K
OCACCOGOSTGATOACTCCATGATAGOTGAACTTGACOCOAOOATCCCACCAOACACACCTOAGAACCTTGAGaGAOOAOGGOTCACCCTCAAAAAGAAACTCMAAGGTAG

2563 2573 2583 2593 2602 2613 2:23K 2533 2643 2653 2663
D I G E K LL L G V L S TP1 P N e NR VP E Y DK

AGTATCAOTCGCCGOQATGAACTCTCAGOAACCTCMGGOOTMTCClWAACTCTAA TGAAACATOATAATAAOTTGTCGAG TATOCGAAOAA
2674 2684 2694 2704 2714 2724 2734 2744 2754 2764 2774

L 32 V R R3 I3 D3 4 Q 3 329 327 S L A T 3 R P EA W R D L 3 I
TTGooTGAGaTTCOOCOGaAGATAGAoXATAToCA002Sg_ TCcCATTATGOCCCTCTCCTTAOCAACTTCAAACCaTGTCCCTGAo CTTGGAoGaATCTGATCATA

2785 2795 2805 2815 2925 2835 2845 2S55 2865 2875 2885
8 A D N L A P L G R D P N T K E F T D 9L H H I N NE D 1G T V N E I L

TCOGCTATUACTAACCTCOCACCCCTCOGGAGGOATCCOAATACAAAOAATTCACAGATOAACTCCACCACCTCTOGOGMAGATATOGOOACTGTGATOGAAMTCCTG
2#96 2906 2916 2926 2936 2946 a956 2966 2976 2986 299:

G EA V A 0 F L 3 *D D N Y R L I L 3P A G EDNY V R L S R V K V EE
OSaATTOCAGTGacTGAGOGTTCTCCATGACMTOACATCATTACAGCTATCTCAOOCCTCAOMAGGATATGS TTaCTaCTCATCACGGGTTAAGGTTGAAGG

3007 3017 3027 3037 3047 391 067 3077 3087 3097 3107
T R R L T L R R A L R F it D K R R A C R H L S L G D I A Y D Y Y H G

ACAAOaAGASTTACACTTCGAAGOOCCCTCAGGAGATTCAGOGATAAAAOGAGOOCCTOCAGOCACCTSGTCCCTTaOSOATAAGOCCCTTTATGATTACTATTACCATGST
3117 3128 893 3148a 3158 3168 373 3178 3198 3208 3213

G L * N S L L S G N V K S T P S R S SP S S NP L S SS
G 3CCTGT3ATTATATTCAATGTCCTTOTTG43T2G4TGTGG4TcA3CAACCTCNAGATcCAAATCAcc2GCCTTCAAGTACMCCTTAA33TCTTCA2MTT

3229 3239 3249 3259 3269 3279 32S9 3299 3309 3319 3329
L NS G S S R L N S K 40L R S G H S R S S ET DR S S R Q K S I S 4

414CTCT147NTGTCATCDI95M747CTCTANGA?TTCCTTAATC97CATTCA2G7TCATCAAATACTOOGA42CTTC17GCAAMCTCTATTAGTGaTTCAT
3340 3350 3360 3370 3380 3390 3400 3410 34210 3430 344

L G S N P I S6S R L N S R T L S S I F t4 C K Y L P P v I F G N F
TAaaOTCAAMTCCTATTAG7rTTcTCCAoaTTGAACTCTAAACCCTaTTATCATCAATCTTCATaTGTAAATATCTATATCCTCCATOGATTAATAATTTTGGGAATTTTG

3451 3461 3471 3429 3421 41 3511 3521353N1 35441 35351
4R V 9 P P P L I 43N L K 4S K K I DEE K I H P W T G F P Y N V L S E

oGAGaOATGcACCACCACCCTcATAGAAAAA..AAAAAAATCTMAAAAAMTcAATAMAAMMATTCAccIcTGoACTsOGOTTCCCCTATAATcAMcGTccTGTcTcGA(
3562 3572 3582 3592 3602 3612 3622 3632 3642 3652 362

K A K K Y K X I R C 0
AASCMAAAAAATACAAC AAATCCGTSGATGACTCCATTATGAATCTATTTTGAATCCCTCTGAGAAOICAAMAAATACAAGAAAMA^TGCAAAAAAATSCAAAXTAAAATTT

3673 3603 3693 3703 3713 3723 3733 3743 3753 3763 3773
OGaGGTaCAGOGaTosAATMMCTGTAGTGTGATGATAGTGGATTCCATCTACCTCGGGOTGTCATCCCCcACTATGOGGTTG TGGTTTTC;TGTGcTTTTGTTTTCT

3784 3794 3S04 3814 3824 3834 3844 3854 3864 3874 3884
GTaGTTaTATGTACACTTTACTTC('GTATATCATTATATTACGAAGTCAAATCATGaTACTaUTGCCGATGTTATSGaGTTAATTGTTTATACTGTGACACACCATAGTTAT

3895 3905 3915 3925 3936 3945 3955 3965 3975 3985 3995
ATIGATATGATCATAOaAGTOGATTCTATGGCGATGaOAGATGTTSGCCTGCCATTCAGTAACAGCTTAACCAGGCAGGOGAACATTAAGGTGCCTGCTGACTTGAGGCATG

4006 4016 4026 403 4046 4056 4066 4076 4086 4096 4106
MCTTTGAGTTcAAccTc TACTCCTGGTAc TGGAGATCAAATAcAGTGACAOTATAGTGACAcCTCcTCCCATTsccAGAGGATTTTAACTCTTTTTATGCcTTTT

4117 4127 4137 4147 4157 4167 4177 4187 4197 4207 4217
cGGTTSTTcAaAAAATCOCATTCCCTGTAAGATAATATAAGAAAAMTAATATAGTATATTAACTGTTTTCATGaCCCCGGGC,TAAGTTTTAATAOCAAGMAACAACAAG

422S 4238 4248 4258 42Z68 4278 4288 4298 4308 4318 4328
TAGTTATsTTAAAA GGTTGTATOOTGAAATACCGCACACCAAAACCCCACCACACACATCACCCTC .AGAAAATGTAGGGGTACACACCTTGCAGAATGGTACC

4339 4349 4359 4369 4379 4389 4399 4409 4419 4429 4439

Figure 1. Nucleotide sequence of pME2001. Putative ORFs are indicated by way of their derived amino acid sequences. Underlined bases are complementary to
the 3' end of 16S rRNA.


