
APPENDIX 1. 

SEQUENCES AND PRIMERS.
pDS49

pDS49 is a 362 bp fragment of AR10 DNA inserted into the Hind III site of the pIJC18
multiple cloning site of pHS4

60
CTATTTATAA GAATAAGGGC AAAAAAA GTC , TTATAGCTCG C GC GATACAT ACAGAGCGGC

DS49top

120
GCAACGGAGC AATTAAAGGA GTGGGCTGAC AGAGCCGGAA CCTCCG ATCA TTTGCGGAAA

180
AGAAGGCGGA GATCCCGG AA GCGTCATT CA TGATGCAGCA TTCGCATTTA AGTCAAGGGA

240
CTGCGACATT CATAACAAGA AGAATCTTAT GGATGAGTTG TCCAAGATGA ACAGGATCCT

DSG	 300
AACAACGGGC CGATAAGGAA CTTGGTGATC TCTGCAGGAG AATTTTATTG TTCTTGACG

DSS

360
AGAACGCTAT AATGCAGGCA AGAGAATTCG  GTGAGGCCGC A GATCT'TACC GGTATTATAC

DS49PE	 DSS & DSG

362
TT

Primer sequences are underlined.

ITALICS show complementary sequence sections which form stem loops.

D G for stem loop = -15.8 Kcal/mole.
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(ii). pDSS. 

pDSS is a deletant of pDS49(aIove).. Nucleotides are numbered as for the parent

plasmid (pDS49) sequence as far as the deletion at the centre of the primer DSS,

60
0-, 'CC TTATAGCTCG CGCGATACAT ACAC-AGCGGC

DS49top

120
GCAACGGAGC AATTAAAGGA GTGGGCTGA(' AGAGCCGGAA CCTCCG ATCA TTTGCGGAAA

180
AGAAGGCGGA GATCCCGGAA G CGTCATTT! TGATGCAGCA TTCGCATTTA AGTCAAGGGA

240
CTGCGACATT CATAACAAGA AGAATCTTAT GGATGAGTTG TCCAAGATGA ACAGGATCCT

280
CGATAAGGAA CTTGGTGATC TCTGCAGGGA  TCT TACCGGT

DSS

Primer sequences are underlined.

ITALICS show complementary sequence sections which form stem loops.

D G for stem loop = -15.8 Kcal/mole.
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This shows part of the sequence, including target primer sites of the plasmid pJW4
whichencodes the celA gene of Prevotella ruminicola sequenced by Vercoe (Vercoe and
Gregg, 1994).

310
GGCTCGCATG GAATCTGGGT AACCAGCTTC ATGCCCATGT AAAGCAAATA GCCGAGCAAA

MTP1A

870
CCTCATGGGG CAACGGCAAA GTTACACAAC AAACACTCTT GAAAGTAAAA CAAGCCGGAT

930
TTACATCAGT CCGCATCCCC GTTACCTGGT EGGGAAAAGT AGGCGAGGCC CCACACTATC

990
ACATCGACAC GGACTGGATG AACCGCCTGG CAGAAGTAGT GGAATATGCT  GAAAAAGCCG

GA31

1050
GACTGAAAGC CATTATCAAC ATCCATCATG ACGGACACCG CCACATCCAC GAAGACGGT

1110
TTGACGAGCA TCGCTGGCTT GACATCGTAG GAGCAGCACA AAACAAGGAC ATGAATACCG

GA1B

1170
CTATCAAAGA GCAACTCAAA TCCATGTGGA CACAAATAGC CCAACGTTTC GAGAACAAAG
GA1B

1230
GCGAGTTCCT CATTTTTGAA GGCCTCAATG AAATCCATGA CGGAAGATCG GGCTCTGGCA

Stu 1

1290
CCAATACCAC CGACGGAGGC AAA CAATATG CCATACTCAA CGAATGGCAA CAAGTTTTTG

G2D2	 GA1B

1350
TAGATGCCGT CCGTGCCACC GGCGGCAACA ATGCAACCCG CTACTTGGGT ATAGCCGGCT

PVP2ex
1370

ATTGCACAAG CCCTAATCTT
PVP2ex

Primer sequences are underlined.

BOLD shows Stu I recognition sequence.

There are no stem loops in the sequence.

A. 1. 3



Imo. ^JD6

810
GGCTCGGATG GAATCTGGGT AACCAGCTTG ATCrCCCATGT .AAAGCAAATA GCCGAGCAAA

MTP1A

870
CCTCATGGGG CAACGGCAAA GTTACACAAG AAACACTCTT GAAAGTAAAA CAAGCCGGAT

930
TTACATCAGT CCGCATCCCC GTTACCTGGT TGGGAAAAGT AGGCGAGGCC CCACAC TATC

990
ACATCGACAC GGACTGGATG AACCGCCTGG  CAGAAGTAGT GGAATATGCT GAAAAAGCCG

GA 3I

1050
GACTGAAAGC CATTATCAAC ATCCATCATG AC GGA CACC G C CACATC CAC GAAGACGGTT

1110
TTGACGAGCA TCGCTGGCTT GACATCGTAG GAGCAGCACA AAACAAGGAC ATGAATACCG

GA1B

1.170
CTATCAATAT GCCATACTCA ACGAATGGCA , CAAGTTTTT GTAGATGCCG TCCGTGCCAC

GA1B

1230
CGGC GGCAAC AATGCAACCC GCTACTTGGG TATAGCCGGC TATTGCACAA GCCCTAATCT

PVP2ex

Primer sequences are underlined.

There are no stem loops in the sequence.
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v). pGAR11 

This represents part of the sequence of an approximately 500 bp fragment of AR29
genomic DNA cloned into the BamH I site of the pIJC18 multiple cloning site

60
GGATCCGGTA GGTCCTGTNC GTCATANAGC  CACAGATACT TGGTGGGGTG AGAAAAACGA

GARY'

120
AGAACCGGTT ATGTTCCTGA AAGCATTGCA GGATTTCATT GACAAACGTC ACGAAGAAAT

180
GCCCCAAGGT TCTTACACCA CCAGNCTGTT CGAATCCGGA ATCAACAAGA TCGCTCAGAA

240
ATGAGGTGAG GAAGCTGTCG AAACAGTGA1 CGAAGCTACG AATGGAACAA ACGAACGTCT

GARI2

300
G-ATCTATGAA, GGAGNCGACC NGATTTATCA  CATGATTGTA TTATTAACTT CAANAGGCTA

GARI
TCGGATCC

Primer sequences are underlined.

ITALICS show complementary sequence sections which form stem loops.

N shows unidentified nucleotides.

D G stem loop = -22.4 Kcal/mole.

1.5



(vi) pGOB5 

This represents part of the sequence of an approximately 750 bp fragment of OB 156
genomic DNA cloned into the BamH I $ite of the pUC18 multiple cloning site

(1)	 60
GGATCCATAT AGATTGTGAA TATTTAAGAT AAATriGGAC TCCACGGAAAA TCGTGGAGCC

GOBF2

120
CCGATTTFGN ACGACACCAT ATAAAGTAAA AACTTTNAAAT GATTTTCTGN CATGCTAGGC

GOBF4

180
TACAATGCCA AATTCCTATA CAAGGTTACT CGCCCATTGG GTAATCGCTT TCAGCGATGG

GOBF4

(2)	 (2)	 240
GGTCGGGCTC GTCATGTTCT CGATTTTCAA AGTCAAGCTT TGAAAATCAA GAAATTAATT

300
ATCCAAGAAT TGAAAGAAC G CCCTGAGNTA GACTGGTCAG CTTGAGC'TAG CATNGTCTGA

360
NCTGCCTGAG CAAGAATGTIT ATTCTNGCTG GNATGTAACC ACCTCATCAG CCATGTCTGT

GOBI

420
ATCGCGAATA CGAGATCCAG CAGGAATTGG TGTTTT CAA CNTACGTTAT CANCNCTTGG

474
GGATTGTGTG CTCTCGNCGA CTCNGACTNG GGGCCCANAN GANCCCANAN GANCCCCCCT GAGN

Primer sequences are underlined.

ITALICS show complementary sequence sections which form stem loops.

N shows unic entified nucleotides.

D G stem loop ( 1) = -17.2 Kcal/mole.

(2) = -15.2 Kcal/mole
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pDS63 is a 333 bp fragment of AR10 DNA inserted into the Hind III site of the pUC18
multiple cloning site of pHS4

60
AAGCTTACGT ATTTGCCGTA GCTAAGCTNT GTGGCTTATG GGATAATTTT CCTTGCGCAT

DS63top

120
ATTTCGATTT TCCAGACGGA AGATCAGTAC CTTGATGCTT ATCNGGATGT CACTTTCAAT

DS63top

180
CGCACGGTAC GNTNNNCGTT TATCGTTGCG GGGTGTATCT TTTGGCCGGG GTATTGTATA

240
ATGAGTCGGG TGTATTAAAA AATAGAAAGG CCGCCTTCGG CGCTTTTCTT GTATTTGTCT

300
TTTTGACTG-C GGATTATAAA GG111TTCTT ITTTTATATAAACGGATAGA GATGTTGCGG

333
AGAAAAACAG GGCTTACATA GAGGATATGA  TCG

DS63PE

Primer sites are underlined.

There are no stem loops in the sequence.
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Table A.1.1.

Primer Sequences and Annealing Temperatures. 

....._
Primer Sequence Target Annealing

Temp °C
A G 65°C

DS49top GTC CTTATAGCTC G-C GC G A.TACAT ARIO 73.48 -22.3

DS49PE TGC GGCC TC AC C GAATTC' CC TTGC AR10 76.34 -27.2

DSS AC CGGTAAGATCCCTGCA' }ACATC Control 74.91 -22.7

DS63top CTTGCGCATATTTCGM	 1 iTCCAG AR10 70.62 22.9

DS63PE C GATCATATC C TC TATGT,t AGCCC AR10 72.05 -19.5

MTP l A G-CTCG-GATGGAATCTGGGITAACC AR20 74.91 -24.2

GA3I TGGCAGAAGTAGTGGAAT/1TGCTG AR20 72.05 -23.2

GA1B TTGAGTATGGCATATTGAI AG-CTG Control 70.62 -20.6

G7 D2 TTGCCTCCGTCGGTGGTATT AR20 66.33 -20.6

PVP2ex CATAGTC GC CGATAAC GTC TTCGG AR20 74.91 -24.1

PRRA TCTTCAGCAGCAAA Gf 1.T AR67 63.47 -17.4

PRA6 AAATATCCCTGACTTC Gi :CG AR67 64.9 -19.1

CC5 TGCGAGGCTATGGCGATTC ∎3-GACA Dehal gene 76.34 N.D.

CC6.2I CTGACCGATCATGTGCTCGGGGAA Dehal gene 76.34 N.D.

GOBF4 ATG-CTAGGCTACAATGCCA \ATTC OB156 70.62 -21.1

GOBI AGACACGGCTGATGAGGT TTAC OB156 67.76 -20.7

GARF AGGCACAGATACTTGGTTTAC AR29 69.19 -18.0

GARI2 AGAG-CTTCG 1	 1 1 GTTCCATI CGTA AR29 70.62 -21.3

JUPF ATCTGCCTTACAGATAAGCC AACC Control 72.05 -20.5

JUPI CGAAGACGACGTCTACGTCGGTTC Control 76.34 -23.5

AG is taken from the JROligos Program (Rozas, 1991)
Annealing temperature is calculated from the formula of Wu et al, 1991:-T -22= 1.43Ln
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Table A1.2.

PCR Fragment Lengths.

Primer Pair Plasmid Use Length bp

MTPIA/PVP2ex pJW4 AR20 probe 591

GA3I/G2D2 pJW4 AR20 probe 295

GA3I/GA1B pJD6 AR20 control 174

I)S49top/DS49PE pDS49 AR 10 probe 314

DS49top/DSS pDSS AR10 control 254

DS63top/ DS63PE pDS63 AR10 probe 282

GARF/GARI2 pGAR AR29 probe 213

GOBF4/GOBI pGOB OB156 control 331
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APPENDIX 2. 

GENBANK SEQUENCES HOMOLOGOUS TO pGOB5
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(Nucleotide) FASTA of: pgob from: 1 to: 454 February 15, 1994 19:59

TO: genbank:* Sequences:	 1E2,946 Symbols: 173,261,500 Word Size: 6

12637:
50050:
84500:
74798:
42914:
25570:
16058:
8816:
4046:
1842:

	

895: 	

	

321: 	

	

139: 	 	 	 	 	

	

43.	 ---------

	

34: 	 ++4-+
	161:	 ++++++f-++++++++++++++++++++*++++++4-++++++

130:==+++++++++++++++++/-+++++++++++++++4-+++++++++++++
135:+++++++++++++++4-++++++++++++++++++++4-+++++++++++++
65:=++++++++++++++-+++++++++++++++++
25:+++++++++++++
30:+++++++++++++++
8:++++
6:+++
7:==++
8:++++
7:++++
7:++++
4:++
5:+++
1:+
0:
0:
1:+

	

156
	

0	 0:

	

160
	

0	 2:+

	

>160
	

7	 10:====+
mean initn score: 34.0 (5.91)

	

mean ini.tl score:	 34.0 (5.91)

<	 4 2003
8 10

12 18
16 60
20 526
24 12637
28 50050
32 84500
36 74798
4C 42914
44 25570
48 16058
52 8913
56 4254
60 1997
64 968
68 348
72 161
7 48
80 26
84 17
88 4
92 0
96 2

100 0
104 0
108 0
112 0
116 3
120 0
124 0
128 0
132 0
136 0
140 0
144 0
148 0
152 0

Score Initl Initn
2003:

10.
18:
60:

526.---

The best scores are:

genbank:rosflah /rev
genbank:s62780 /rev
genbank:s62773 /rev
genbank:s62775 /rev
genbank:s62783 /rev
genbank:s62779 /rev
genbank:s62776 /rev
genbank:bacflaga /rev
genbank:bachagfa /rev

R.cecicola flagellin gene, complete..
hag=flagellin {3' region, clone 5, p..
hag=flagellia {3' region, clone 1, p..
hag=flagelli: {3' region, clone 2, p..
hag=flagellii {3' region, clone 9, p..
hag=flagelli.1 {3' region, clone 4, p..
hag=flagelli:1 {3' region, clone 3, p..

B.subtilis flagellin gene, complet..
B.subtilis flagellin gene (hag), c..

initl initn opt..

182 257 383
225 225 260
225 225 260
225 225 260
225 225 260
225 225 260
225 225 260
114 178 280
114 178 280
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genbank:i01816 /rev Sequence 1 from patent US 4801536 	 114	 178	 274
genbank:yscmtcg S.cerevisiae mitochondrion DNA, complete... 58 	 160	 60
genbank:chmpxx /rev Liverwort. Marchantia polymorpha chlo... 78	 157	 94
genbank:chmpxx Liverwort Marchantia polymorpha chloropla... 7 7	149	 80
genbank:hehcmvcg /rev Human Cytomegalovirus Strain AD169... 70 	 139	 70
genbank:mpomtcg /rev Marchantia polymorpha mitochondrion... 67 	 134	 68
genbank:clegcga E.gracilis chloroplast complete genome 	 65	 134	 65
genbank:asfv55kb African swine fever virus 55kb from the... 63 	 133	 63
genbank:chntxx Tobacco chloroplast genome DNA 	 62	 133	 68
genbank:pgncp37 /rev Columba livia annexin. I (cp37) gene... 71	 133	 76
genbank:hsfgfrbe /rev Human bek mRNA for fibroblast grow... 61 	 132	 65
genbank:humksami /rev Human fibroblast growth factor rec... 61 	 132	 65
genbank:celzc2l /rev C. elegans cosmid ZC21 	 68	 131	 68
genbank:ecouw89 E. coli chromosomal region from 89.2 to ... 60 	 130	 64
genbank:humneurof Human oligodendrocyte myelin glycoprot... 59 	 128	 59
genbank:cec07a9 Caenorhabditis elegans cosmids C07A9 and... 61 	 128	 67
genbank:cer107 Caenorhabditis elegans cosmid R107 	 60	 127	 60
genbank:crplast C.reflexa plastid psbA, trnH, trnL genes... 62 	 126	 76
genbank:hivoyi /rev Human immunodeficiency virus type 1 ... 56 	 126	 58
genbank:humhprtb Human hypoxarczhine phosphoribosyltransf... 58	 125	 61
genbank:clegcga /rev E.gracilis chloroplast complete genome 62 	 125	 65
genbank:cet05g5 /rev Caenorhablitis elegans cosmid T05G5 	 60	 124	 62
genbank:musfosb /rev Mus muscuLus FosB protein (fosB) ge... 59 	 123	 59
genbank:cer107 /rev Caenorhabditis elegans cosmid R107 	 57	 123	 57
genbank:celb0303 C.elegans cosmid B0303 	 73	 122	 78
genbank:yepsercaro Y.enterocolitica 5-enolpyruvyishikima... 56 	 122	 58
genbank:cec38c10 /rev Caenorhabditis elegans cosmid C38C10 	 62	 122	 73
genbank:celrO5d3 C. elegans cosmid R05D3 	 58	 122	 58
genbank:celzk370 /rev C. elega:Is cosmid ZK370	 54	 120	 57
genbank:rabaslcg /rev Oryctolajus cuniculus asl-casein g... 58 	 120	 58
genbank:miscl3 oxi3 locus in yeast mitochondrion (strain... 56 	 120	 59

pgob /rev
genbank:rosflah

LOCUS	 ROSFLAH	 1031 bp ds-DNA	 BCT
DEFINITION R.cecicola flagellin gene, complete cds.
ACCESSION M20983
KEYWORDS	 flagellin.
SOURCE	 R.cecicola DNA.
ORGANISM Roseburia cecicola

SCORES	 Initi: 182 Initn: 25- Opt: 383
72.3% identity in 195 bp overlap

15-MAR-1989

10	 20	 30	 40
pgob	 TGGGCCCCNAGTCNGAGTCGNCGAGAGCACACAATCCCCAA

11:11	 11:	 111111111	 111	 1	 1'
rosfla ATCTGAGCAGAGATCAGCACTTGGTGCAGTTCAGAACCGTTTA.GAGCACACTATCGCTAA

	

740	 750	 760	 770	 780	 790

50	 60	 70	 80	 90	 100
pgob GNGNTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAG

11	 111	 1	 :	 I	 Ill	 11	 11	 1	 1111	 1	 11111111	 11	 1111111
rosfla -CTTAGACAACATTTCTGAGAATAC-TCAGT--CTGCAGAGTCTCGTATCCGTGATACAG

800	 810	 820	 830	 840

110	 120	 130	 140	 150	 160
pgob ACATGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAG

1	 11111111	 III	 11111	 1	 :	 1111 : 1111 	 11	 11	 1111111111111:	 111
rosfla ATATGGCTGAAGAGATGGTT-GAGTACAGCAAGAACAATATCCTTGCTCAGGCAGGACAG

850	 860	 870	 880	 890	 900

170	 180	 190	 200	 210	 220
pgob ACNATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTTGGATAATT

A 7



I:11111	 11111	 111	 IIIII	 111	 1111111	 11111
rosfla TCTATGCTTGCTCAGGCTAACCAG"CTA-CTCAGGGTGTACTTTCTCTCTTACAGTAATI

	

910	 920	 93()	 940	 950	 960

230	 240	 250	 260	 270	 280
pgob AATTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCAT

rosfla TAAGATTACAGTAGAAGATATACTACCAATAAAAACAGAGCCGAAATATTTCGGCTCTGT
970	 980	 990	 1000	 1010	 1020

pgob /rev
genbank:s62780

LOCUS	 562780	 191 br	 mRNA	 BCT	 11-AUG-1993
DEFINITION hag=flagellin {3' region, clone 5, polyadenylylation

[Bacillus subtilis, mRNA Partial, 191 nt]
ACCESSION	 S62780
KEYWORDS
SOURCE	 Bacillus subtilis

SCORES	 Initl: 225 Initn: 225 Opt: 260
68.9% identity in 148 bp overlap

50	 60	 70	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

	

111111	 11111111	 11	 11	 1111
362780	 GAAAACTTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

10	 20	 30	 40

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

	

11111	 1	 III	 11	 11:111	 :1111	 111111111	 1111111	 :111	 1:
s62780 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

50	 60	 70	 80	 90	 100

	

170	 180	 19)	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

	

11111	 11111111	 1111	 I	 :1	 11	 III	 11111111	 11	 1	 11111
s62780 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

110	 120	 130	 140	 150	 160

230	 240	 2.50	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62780 A 	 CCCGG;GATC
170
	

180	 190

pgob /rev
genbank:s62773

S62773	 200 bp	 mRNA	 BCT	 11-AUG-1993
hag=flagellin {3' region, clone 1, polyadenylylation site}
[Bacillus subtilis, mRNA Partial, 200 nt]
562773

Bacillus subtilis .

Initl: 225 Initn: 225 Opt: 260
68.9% identity in 146 bp overlap

LOCUS
DEFINITION

ACCESSION
KEYWORDS
SOURCE

SCORES

50	 60	 7C	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

	

111111	 11111111	 11	 11	 1111
s62773	 GAAAACTTCACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

:A: 2.4



10	 20	 :30	 40

	

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

11111	 1	 111	 11	 11:1L	 ;1111	 111111111	 1111111	 :HI	 1:
s62773 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

50	 60	 70	 80	 90	 100

	

170	 180	 190	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

11111	 11111111	 1111	 1	 :1	 11	 III	 1	 1111111	 11	 1	 11111
s62773 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

110	 120	 130	 140	 150	 160

230	 240	 250	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGAC=TGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62773 	  AAAACCCGGGGATC
170
	

180
	

190	 200

pgob /rev
genbank:s62775

LOCUS	 S62775	 192 bp	 mRNA	 BCT	 11-AUG-1993
DEFINITION hag=flagellin {3' region, clone 2, polyadenylylation site}

[Bacillus subtilis, mRNA Partial, 192 nt]
ACCESSION	 S62775
KEYWORDS
SOURCE	 Bacillus subtilis

SCORES	 Initl: 225 Initn: 225 Opt: 260
68.9% identity in 148 bp overlap

	

50	 60	 70	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

111111	 11111111	 11	 11	 1111
s62775	 GAAAACTTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

10	 20	 30	 40

	

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

11111	 1	 111	 11	 11:111	 :1111	 111111111	 1111111	 :111	 1:
s62775 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

	

50	 60	 70	 80	 90	 100

	

170	 180	 19)	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

11111	 11111111	 1111	 I	 :1	 II	 111	 1	 1111111	 11	 1	 11111
362775 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

	

110	 120	 130	 140	 150	 160

	

230	 240	 2':30	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62775 A 	 CCCGGGGATC
170
	

180	 190

pgob /rev
genbank:s62783

LOCUS	 S62783	 193 bp	 mRNA	 BCT	 11-AUG-1993
DEFINITION hag=flagellin {3' recrion, clone 9, polyadenylylation site}

[Bacillus subtilis, mRNA Partial, 193 nt]
ACCESSION	 S62783



KEYWORDS
SOURCE	 Bacillus subtilis .

SCORES	 Initl: 225 Initn: 225 Opt: 260
68.9% identity in 118 bp overlap

50	 60	 '70	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

	

111111	 11111111	 11	 11	 1111
s62783	 GAAAACTTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

	

10	 20	 30	 40

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

11111	 1	 111	 11	 11:11	 :1111	 111111111	 1111111	 :111	 I:
s62783 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

50	 60	 70	 80	 90	 100

170	 180	 190	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

11111	 11111111	 1111	 1	 : 1	 11	 111	 1	 1111111	 11	 1	 11111
s62783 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

110	 120	 130	 140	 150	 160

230	 240	 X50	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62783 	 CCCGGGGATC
170
	

180	 190

pgob /rev
genbank:s62779

S62779	 191 be	 mRNA	 BCT	 11-AUG-1993
hag=flagellin {3' region, clone 4, polyadenylylation site}
[Bacillus subtilis, mRNA Partial, 191 nt]
S62779

Bacillus subtilis .

LOCUS
DEFINITION

ACCESSION
KEYWORDS
SOURCE

SCORES	 Initl: 225 Initn: 225 Opt: 260
68.9% identity in 148 bp overlap

	

50	 60	 70	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

	

111111	 11111111	 11	 11	 1111
s62779	 GAAAACTTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

10	 20	 30	 40

	

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

11111	 1	 111	 11	 11:111	 :1111	 111111111	 1111111	 :111	 I:
s62779 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

50	 60	 70	 80	 90	 100

	

170	 180	 19)	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTACTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

11111	 11111111	 1111	 I	 :1	 11	 111	 1	 1111111	 11	 1	 11111
362779 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

	

110	 120	 L30	 140	 150	 160

	

230	 240	 2.50	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62779 A 	 CCCGGGGATC



170
	

180	 190

pgob /rev
genbank:s62776

LOCUS	 S62776	 191 bp	 mRNA	 BCT	 11-AUG-1993
DEFINITION hag=flagellin {3' region, clone 3, polyadenylylation site}

[Bacillus subtilis, mRNA Partial, 191 nt]
ACCESSION	 S62776
KEYWORDS
SOURCE	 Bacillus subtilis .

SCORES

	

	 Initl: 225 Initn: 225 Opt: 260
68.9% identity in 148 bp overlap

	

50	 60	 70	 80	 90	 100
pgob NTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGACA

111111	 11111111	 11	 11	 1111
s62776	 GAAAACTTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGACA

10	 20	 30	 40

	

110	 120	 130	 140	 150	 160
pgob TGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGACN

11111	 1	 III	 11	 11:111	 :1111	 111111111	 1111111	 :111	 I:
s62776 TGGCTAAAGAGATGAGCGAATTCCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAGCT

50	 60	 70	 80	 90	 100

	

170	 180	 190	 200	 210	 220
pgob ATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATTAA

11111	 11111111	 1111	 1	 :I	 II	 III	 11111111	 11	 1	 11111
s62776 ATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATTTT

	

110	 120	 130	 140	 150	 160

	

230	 240	 250	 260	 270	 280
pgob TTTCTTGATTTTCAAAGCTTGACTTPGAAAATCGAGAACATGACGAGCCCGACCCCATCG

s62776 A 	 CCCGG3GATC
170
	

180	 190

pgob /rev
genbank:bacflaga

BACFLAGA	 1474 bp ds-DNA	 BCT
	

15-SEP-1989
B.subtilis flagellin gene, complete cds.
M26947
H-antigen; flagellar organelle; flagellin; motility.
B.subtilis (strain 1168) DNA.
Bacillus subtilis .

Initl: 114 Initn: 178 Opt: 280
64.3% identity in 210 bp overlap

LOCUS
DEFINITION
ACCESSION
KEYWORDS
SOURCE
ORGANISM

SCORES

10	 20	 30	 40
pgob	 TGGGCCCCNAGTCNGAGTCGNCGAGAGCACACAATCCCCAAG

1:	 I	 111:1	 111111111111	 HI
bacfla TCTTCTCAACGTGCTAAGCTTGGTG0GGTACAAAATCGTCTAGAGCACACAATTAACAA-

870	 880	 890	 900	 910	 920

50	 60	 70	 80	 90	 100
pgob NGNTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGA

:1	 1	 1	 1	 :1	 1	 111111	 I	 1111111	 11111111	 11	 II	 II
bacfla -CTTAAGCGCTTCTGGT-GAAAAC-TTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGA

	

930	 940	 950	 960	 970

A2.7



	

110	 120	 130	 140	 150	 160
pgob CATGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGA

1111111	 1	 HI	 1	 1	 1	 1	 :	 11	 :1111	 111111111	 1111111	 :111
bacfla CATGGCTAAAGAGAT-GAGCGAATYCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAG

980	 990	 1000	 1010	 1020	 1030

	

170	 180	 190	 200	 210	 220
pgob CNATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATT

1:11111	 11111111	 1111	 1	 :1	 11	 III	 l	 1111111	 11	 1	 11111
bacfla CTATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATT

:L040	 1050	 1060	 1070	 1080	 1090

230	 240	 250	 260	 270	 280
pgob AATTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCAT

bacfla TTAAAAAAGACCTTGGCGTTGCCACGGTCTTTTAATTTAAATTTCTATCTCCTAATCATT
1100	 1110	 1120	 1130	 1140	 1150

pgob /rev
genbank:bachagfa

LOCUS
DEFINITION
ACCESSION
KEYWORDS
SOURCE
ORGANISM

BACHAGFA	 2360 bp ds-DNA	 BCT
	

15•SEP-1989
B.subtilis flagellin gene (hag), complete cds.
M26948
H-antigen; flagellar filament; flagellin; motility protein.
B.subtilis (strain 1168) DNA, clone pDM67.
Bacillus subtilis

SCORES	 Initl: 114 Initn: 178 Opt: 280
64.3% identity in 21) bp overlap

	

10	 20	 30	 40
pgob	 TGGGCCCCNAGTONGAGTCGNCGAGAGCACACAATCCCCAAG

	

1:	 1	 111:1	 111111111111	 III
bachag TCTTCTCAACGTGCTAAGCTTGGTGCGGTACAAAATCGTCTAGAGCACACAATTAACAA-

1230	 1240	 1250	 1260	 1270	 1280

50	 60	 70	 80	 90	 100
pgob NGNTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGA

1	 1	 1	 1	 :1	 1	 111111	 I	 111111	 11111111	 11	 11
bachag -CTTAAGCGCTTCTGGT-GAAAAC-TTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGA

1290	 1300	 1310	 1320	 1330	 1340

110	 120	 140	 150	 160
pgob CATGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGA

	

1111111	 I	 III	 1	 1	 1	 1	 :	 II	 :1111	 111111111	 1111111	 :111
bachag CATGGCTAAAGAGAT-GAGCGAATTCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAG

	

1350	 1360	 1370	 1380	 1390	 1400

170	 180	 190	 200	 210	 220
pgob CNATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTT-GGATAATT

	

1:11111	 11111111	 1111	 I	 :1	 11	 III	 1	 1111111	 11	 1	 11111
bachag CTATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTAATT

1410	 1420	 1430	 1440	 1450	 1460

230	 240	 250	 260	 270	 280
pgob AATTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCAT

bachag TTAAAAAAGACCTTGGCGTTGCCAGGGTCTTTTAATTTAAATTTCTATCTCCTAATCATT
1470	 1480	 1490	 1500	 1510	 1520

pgob /rev
genbank:i01816



LOCUS	 101816	 1473 b) ss-DNA
DEFINITION Sequence 1 from patent US 4801536
ACCESSION	 101816
KEYWORDS
SOURCE
ORGANISM Unclassified. .

PAT	 05-MAR-1993

SCORES

	

	 Initl: 114 Initn: 173 Opt: 274
64.2% identity in 201 bp overlap

	

10	 20	 30	 40
pgob	 TGGGCCCCNAGTCNGAGTCGNCGAGAGCACACAATCCCCAAG

1:	 1	 111:1	 111111111111	 111
101816 TOTTCTCAACGTGCTAAGCTTGGTGCGGTACAAAATCGTCTAGAGCACACAATTAACAA-

	

870	 880	 890	 900	 910

	

50	 60	 70	 80	 90	 100
pgob NGNTGATAACGTANGTTGGAAAACACCAATTCCTGCTGGATCTCGTATTCGCGATACAGA

: 1	 1	 1	 1	 :1	 1	 111111	 I	 111111	 11111111	 11	 11	 11
101816 -CTTAAGCGCTTCTGGT-GAAAAC-TTGACAGCTGCTGAGTCTCGTATCCGTGACGTTGA

920	 930	 940	 950	 960	 970

	

110	 120	 130	 140	 150	 160
pgob CATGGCTGATGAGGTGGTTCCATNCCAGCNAGAATAACATTCTTGCTCAGGCAGNTCAGA

1111111	 1	 111	 1	 1	 1	 1	 :	 1 1	 :1111	 111111111	 1111111	 :111
101816 CATGGCTAAAGAGAT-GAGCGAATTCACAAAGAACAACATTCTTTCTCAGGCTTCTCAAG

980	 990	 100C	 1010	 1020	 1030

	170	 180	 190	 200	 210	 220
pgob CNATGCTAGCTCAAGCTGACCAGTCTAYCTCAGGGCGTTCTTTCAATTCTTGGATAATTA

1:11111	 11111111	 1111	 I	 :1	 11	 111	 1	 1111111	 11
101816 CTATGCTTGCTCAAGCAAACCA-ACAGCCGCAAAACGTAC-TTCAATTATTACGTTTATT

1040	 1050	 1060	 1070	 1080	 1090

	

230	 240	 250	 260	 270	 280
pgob ATTTCTTGATTTTCAAAGCTTGACTTTGAAAATCGAGAACATGACGAGCCCGACCCCATC

101816 TTAAAAAAGACCTTGGCGTTGCCAGGGTCTTTTAATTTAAATTTCTATCTCCTAATCATT
1100	 1110	 1120	 1130	 1140	 1150

pgob
genbank:yscmtcg

YSCMTCG	 78520 bp ds-DNA	 Circular PLN	 08-FEB-1993
S.cerevisiae mitochoadrion DNA, complete genome, compiled from man
strains and entries, with a few gaps.
M62622
15S ribosomal RNA; 2LS ribosomal RNA; 9S ribosomal RNA;
complete genome; cytochrome oxidase; origin of replication;

LOCUS
DEFINITION

ACCESSION
KEYWORDS

SCORES	 Initl: 58 Initn: 160 Opt: 60
81.8% identity in 22 bp overlap

10	 20	 30	 40
pgob	 TCGATATAGATTGTGAATATTTAAGATAAATTAGGACTCCA

1	 1	 1111111	 1	 11111111
ys cm t c ATAAAT TAT T TT GT TAT TAT TAT TAAT T TATAT TAATAT T T TATATAAAT TAT T TAT T TA

5670	 5680	 5690	 5700	 5710	 5720

50	 60	 70	 80	 90	 100
pgob CGGAAATCGTGGAGCCCCGATTTTGNACGACACCATATAAAGTAAAAACTTNAAATGATT

yscmtc ATCTTTCATTATATATTTAATATATTATTAATATTAATTAATATTTTATAATAAATAAAT
5730	 5740	 5750	 5760	 5770	 5780
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DENSITOMETER SCANS AND CALCULATIONS. 



Table A3.1.

Scan Readings for PDS49/ DSS Linearity.
Template Ratio

pDS49/pDSS
pDS49 Scan

Au x mm
pDss Scan
Au x mm Scan Ratio

Mean
Scan Ratio

2/4 0.138 0.436 0.317
2/4 0.164 0.399 0.411
2/4 0.148 0.352 0.420 0.383

3/4 0.189 0.402 0.470
3/4 0.189 0.392 0.482 0.476

4/4 0.234 0.363 0.645
4/4 0.228 0.361 0.6321 0.638

5/4 0.316 0.394 0.802
5/4 0.303 0.389 0.779
5/4 0.270 0 339 0.796 0.792

6/4 0.328 0.358 0.916
6/4 0.296 0.329 0.900
6/4 0.309 0.349 0.885 0.900

7/4 0.352 0.356 0.989
7/4 0.324 0.328 0.988
7/4 0.310 0.348 0.891 0.956

8/4 0.390 0.390 1.000
8/4 0.329 0.329 1.000
8/4 0.373 0.298 1.252 1.084

9/4 0.397 0.367
1.082

9/4 0.361 0.293 1.2321
9/4 0.322 0.294 1.095 1.136

10/4 0.354 0.293 1.208
10/4 0.373 0.327 1.141
10/4 0.389 0.323 1.204 1.184

11/4 0.389 0.304 1.280
11/4 0.432 0.346 1.249
11/4 0.420 0.341 1.232 1.253

12/4 0.273 0.198 1.379
12/4 0.262 0.194 1.351 1.365
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Table A3.2.
Scan Readings for AR10 Genorne Standards.

,pDS49 ng Scan Readings
Au mm x 1000

Scan Ratio Mean Duplicate
Mean

0.04 240/443 0.54 .
0.04 208/401 0.52
0.04 193/351 0.55 054

0.04 315/363 0.59
0.04 285/498 0.57 0.58 0.56

0.06 242/266 0.92
0.06 257/294 1.05
0.06 242/256 1.05 1.01

0.06 242/266 0.91
0.06 257/294 0.87
0.06 242/256 0.85 0.88 0.94

0.08 310/262 1.18
0.08 307/256 1.20
0.08 243/206 1.18 1.19

0.08 385/344 1.12
0.08 350/347 1.01 1.06 1.13

0.10 415/342 1.21
0.10 385/269 1.43 1.37
0.10 302/245 1.23

0.1C) 351/261 1.34
0.10 280/234 1.20 1.27 1. 32

pDss concentration was 0.05ng/tube throughout

A3-3



Table A3.3.

AR10 Genome Size:  Scan Readings and Calculations. 

AR10 DNA ng
Scan Readings
Au mm x 1000 Scan Ratio

Mean
Scan Ratio

Equiv ng
pDS49

Genome
Size Mb

10.00 235/420 0.56

10.00 232/487 0.48 0.52 0.031 1.54

15.00 286/407 0.70

15.00 298/426 0.70
15.00 269/411 0.72 0.71 0.047 1.53

20.00 254/283 0.87
20.00 289/305 0.95
20.00 291/321 0.91 0.91 0.064 1.50

20.00 247/284
.0.87

20.00 300/326 0.92
20.00 295/324 0.91 0.90 0.063 1.52

Mean Genome Size 1.52 Mb

Standard Deviation  0.017

Standard Error 0.009g



Table A3.4.

Scan Readings for AR20 Genome Standards. 

pt1W 4 n Scan Ratio Mean Scan Ratio Duplicate Mean

0.025 0.473
0.025 0.557
0.025 0.474 0.501

0.025 0.441
0.025 0.459 0.450 0.476

0.05 0.768
0.05 0.857
0.05 0.894 0.840

0.05 1.038
0.05 1.053
0.05 1.168 1.086 0.963

0.075 1.402
0.075 1.411
0.075 1.458 1.424

0.075 1.604
0.075 1.621
0.075 1.749 1.658 1.541

0.1 2.599
0.1 2.929
0.1 2.950 2.826

0.1 2.52
0.1 2.367
0.1 2 0382 2.423 2.624
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Table A3.5

AR20 Genome Scan Readings and Calculations. 

AR20 DNA
ng Scan Ratio Mean

Equiv ng
pJW4

Genome
Size Mb

36.0 1.048
:36.0 0.964
36.0 0.946

36.0 1.237
Mean Genome
Size = 3.47 Mb

36.0 1.221 1.098 0.052 3.30

48.0 1.567
St'd Devciation

=0.15
48.0 1.490

48.0 1.342 1.466 0.065 3.51

60.0 1.855
Std Error

=0.086
60.0 1.645

60.0 1.541

60.0 12.265

60.0 2.074
60.0 1.831 1.868 0.079 3.59



Table A3.6.

Bacterial  Cell Number Estimates

(i). Standard Curve. 

PJW4 ng Scan Ratio

0.02 .407

0.04 1.004

0.06 1.133
0.08 1.547

1.0 2.309

(ii). AR20 Copy Numbers. 

Template
Scan Ratio Egiv.pg

PSW4
Copy No

x 10-6

Copies/ml

x 10-8 Mean Std Error

1 x DNA 0.163 8.36 1.6 8.0
2 x DNA 0.352 17.24 3.30 8.25
4 x DNA 0.939 44.82 8.57 11.45 9.23 1.1

1 x cells 0.194 9.82 1.88 18.8 24.83 3.7
2 x cells 0.689 33.07 6.32 31.

4 x cells 1.057 50.36 9.63 24.1



Table A3.8.

Scan Ratios for p.TW4/pJD6 Amplification Efficiency. 

pJW4 ng Scan Ratio Mean Scan Ratio

0.025 0.473

0.025 0.557

0.025 0.474

0.025 0.441

0.025 0.459
0.025 0.763 0.526

0.05 0.768

0.05 0.857

0.05 0.894

0.05 1.038

0.05 1.053

0.05 1.168 0.963

0.075 1.402

0.075 1.411

0.075 1.458

0.075 1.604

0.075 1.621

0.075 1.749 1.607

0.10 2.599

0.10 2.929

0.10 2.950

0.10 2.520

0.10 2.367

0.10 2.382 2.426



Table A3.9.

Scan Ratios for pDS40/pDSS Amplification Efficiency. 

pDS49 ng Scan Ratio Mean Scan Ratio

0.04 0.542

0.04 0.519

0.04 0.550

0.04 ).588

0.04 0.605 0.558

0.06 0.917

0.06 1.052

0.06 0.846

0.06 0.808

0.06 0.891 0.941

0.08 .183

0.08 : .199

0.08 1.1.180

0.08 1.119

0.08 0.951

0.08 0.933 1.126

0.10 1.213

0.10 1.431

0.10 1.233

0.10 1.345

0.10 1.197 1.318
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