gccgtcaggt tccggtacgt tattcggtac gtggcggcaa ggtgattgcc agcacacaac 2760 cggcacaaac caccgtatat
ctggagcagc cagaagccat cgattacaaa cgttgagtta 2820 acgccttcca ggatgtgttc gtcgaggcta tgaagtccgg
cgaaggcctg aagctcaccg 2880 gcctgttctc cgetgagcge gtcaagcgcec cggcetcgecac cggecgeaac ccgegceactg
2940 gcgagcagat tgacattccg gcttcctacg gegttcgtat ctcegetggc tcectgetga 3000 agaaggcecgt caccgagtga
ccttctgctc gtagcgatta cttcgagcat tactgacgac 3060 aaagaccccg accgagatgg tcggggtctt tttgttgtgg
tgctgtgacg tgttgtccaa 3120 ccgtattatt ccggactagt cggccgtacg ggcccgatag gcaggeccag ctcaaggecc 3180
gcgagaacga cctegtggeg cggcgcagog-arareiRfeg-faaggcccge accaagegee 3240 tgatcgaggt
cggcgcgatg gccgagtcgg ccgecgggctt cgagggaggce gacgagaggg 3300 ccaaggagca catcgeccgce
ctcgtgcagc tcggctecct ggtggagtcc ctgtgctcca 3360 ccgacgtgat ggccaactac acgagccgceg aggacctcag
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tcacacagga aacagctatg acc 23

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
55
DNA

Artificial Sequence

primer



tggaacacaa cgtcaggacc agcgatggca tgaactggaa cctccaggac ctcgtctacg 3480 aggcgctgag cgaggaatgg
cgcaaaaggg acggcgagat cagcgaccca tgggccaacg 3540 acgaggcgga cggataccag ccgccctcat
acgagccggt caaccccgaa cgcaggactc 3600 cccagacgcc ctccgatggc ctgatctgac gtccgaaaaa aggcgcetgtg
cgcccttltt 3660 aaatctttta taaatctitt tacattcttt tagcccctcc gcagcecttac tctcccaacg 3720 ggtttcagece
gaaacctaca ccaaaagggg agcgaaccta caccaaaagg ggagcgaacc 3780 tacaccaaaa ggggagcgaa
cctacaccaa aaggggagct atatacacct tttgttattt 3840 aaggtgcaag ttgtgctatg ctgaggccat gtccatgaga

tcgtgaagtt C@&Bﬂgg@gﬁ@&gg %8@39%&@&%@%@&%@%%309 ccgtggacct ggacgtgctc atggcgatcg
3960 cctcaagggt gagggagaag ggcacggcca cggtggagtt ctcgticgag gagctgcgeg 4020 gectcatgeg

attgaggaag aacctgacca acaagcagct ggccgacaag atcgtgcaga 4080

<210> 3

<211> 29

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 3

gaacacatcc tggaaggcgt taactcaac 29

<210> 4

<211> 43

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 4

tcgaataacg ctttacaaac aattattaac gcccggttac cag 43

<210> 5

<211> 58

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 5



cgaacgcgcg cctgctggceg ctgaactaca tgttcgagga ttcgggcaag atcatccagt 4140 tcgegctgtt cacgaagttc
gtcaccgacc cgcaggaggc gactctcgeg gttggggtca 4200 acgaggagtt cgcgttcctg ctcaacgacc tgaccagcca
gttcacgcgc ttcgagctgg 4260 ccgagttcge cgacctcaag agcaagtacg ccaaggagtt ctaccgcagg gccaagcagt
4320 accgcagctc cggaatctgg aagatcggcc gcgacgagtt ctgccgactg cttggegttc 4380 caccgtcggce
aataacccag acacgatatc tgaatcagaa ggttcttcag ccaattcagg 4440 aggagtgtgg gcctctcctt ggcctgaaga
tcgagcgcca gtacgtgaaa cgcaggctgt 4500 cgggcttcgt gttcacattc gcccgcgaga cccctccggt gatcgacgcec

aggcccgtgggéééigagjgg

g%g@pﬂ%@gg@gg@ggggeggg&g@étggac gagcgttgcc gggtacggeg 4620

aggtgttcac gaccacggcg ttgttcgacg tgacggccgc ccgggctcac ttcgacggca 4680 ccgtggaggc cggggaatgce
cgtttctgcg cgtttgacgc gcgcaaccgc gaacatcatg 4740

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6
54
DNA

Artificial Sequence

primer

6

ggcgttaata attgtttgta aagcgttatt cgagttgtat gccataaagc atcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7
47
DNA

Artificial Sequence

primer

7

caactcgaat aacgctttac aaacaattat taacgcccgg ttaccag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8
58
DNA

Artificial Sequence

primer

54

47



cgcggaacgc cggaaggctg ttctagcggce cgtgtccgeg cctetggggce gattgegect 4800 gecatgggtce gatctgecgce
tgttcggcct cacgcetggtce tgtgcgcetge ctgatctcee 4860 tgagcaggtc ggccttggtc ctgggggcegc ttecgcetecte
gaacgggccg ctctccecca 4920 ggtectcggg ctecgetcagg tccaacggcet cgtcaccgga cggetcgggce cggttetcte
4980 cctgtgccgg gttctccgcec tgtgegcegtt gttcggcecat gecgcagtgeg agggccttca 5040 cctgttcggg gcttagtact
tgcatgcctg caggtcgatt ttcgttcgtg aatacatgtt 5100 ataataacta taactaataa cgtaacgtga ctggcaagag
atattittaa aacaatgaat 5160 aggtttacac ttactttagt tttatggaaa tgaaagatca tatcatatat aatctagaat 5220

aaaattaacte %ﬁtgaq %@m@@@ Qtaa 528Q ataaactaaa ttaagtttat

ttaattaaca actatggata taaaataggt actaatcaaa 5340 atagtgagga ggatatattt gaatacatac gaacaaatta
ataaagtgaa aaaaatactt 5400 cggagacatt taaaaaataa ccttattggt acttacatgt ttggatcagg agttgagagt 5460

<210> 9

<211> 51

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 9

gctttatgtc gaataacgct ttacaaacaa ttattaacgc ccggttacca g 51

<210> 10

<211> 58

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 10
gggcgttaat aattgtttgt aaagcgttat tcgacacaaa gcatccttct tgggtcag 58

<210> 11

<211> 51

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 11



ggaccaaaac caaatagtga tcttgacttt ttagtcgtcg tatctgaacc attgacagat 5520 caaagtaaag aaatacttat
acaaaaaatt agacctattt caaaaaaaat aggagataaa 5580 agcaacttac gatatatcga attaacgatt attattcagc
aagaaatggt accgtggaat 5640 catcctccca aacaagaatt tatttatgga gaatggttac aagagcttta tgaacaagga
5700 tacattcctc agaaggaatt aaattcagat ttaaccataa tgctttacca agcaaaacga 5760 aaaaataaaa
gaatatacgg aaattatgac ttagaggaat tactacctga tattccattt 5820 tctgatgtga gaagagccat tatggattcg
tcagaggaat taatagataa ttatcaggat 5880 gatgaaacca actctatatt aactttatgc cgtatgattt taactatgga

cacgggtaa 5{%&9@%@88&& @&gg&@é@g&gg&@%&%tgaw cttctccaft agaacatagg 6000
gagagaattt tgttagcagt tcgtagttat cttggagaga atattgaatg gactaatgaa 6060 aatgtaaatt taactataaa

ctatttaaat aacagattaa aaaaattata aaaaaattga 6120

<210> 12

<211> 27

<212> DNA

<213> Atrtificial Sequence

<220>

<223> oligonucleotide

<400> 12

cgaagatcgc ccagaagtcc aacctgt 27

<210> 13

<211> 27

<212> DNA

<213> Atrtificial Sequence

<220>

<223> oligonucleotide

<400> 13
cgacaggttg gacttctggg cgatctt 27

<210> 14
<211> 7148
<212> DNA

<213> Bifidobacterium longum

<400> 14

agcgcccaat acgcaaaccg cctctccecg cgegttggec gattcattaa tgcagetgge 60

acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttage 120



aaaaatggtg gaaacacttt tttcaatttt tttgttttat tatttaatgg ggaccccgag6180 tcaggcaact atggatgaac
gaaatagaca gatcgctgag ataggtgcct cactgattaa 6240 gcattggtaa ctgtcagacc aagtttactc atatatactt
tagattgatt taaaacttca6300 tttttaattt aaaaggatct aggtgaagat ccifittgat aatctcatga ccaaaatccc 6360
ttaacgtgag ttttcgttcc actgagcgtc agaccccgta gaaaagatca aaggatcttc 6420 ttgagatcct tfitttctgc gecgtaatctg
ctgcttgcaa acaaaaaaac caccgctacc 6480 agcggtggtt tgtttgccgg atcaagagct accaactctt tttccgaagg
taactggctt 6540 cagcagagcg cagataccaa atactgtcct tctagtgtag ccgtagttag gccaccactt 6600 caagaactct
gtagcaccgc ctacatacct cgctctgcta atcctgttac cagtggctge 6660 tgccagtgge gataagtcgt gtcttaccgg

gttggactca agacgatagt taccggataa 6720 ggcgcagcgg tc 9 ctgaa ng%%ggttc gtgcacacag cccagcttgg
agcgaacga %ta ggcaccccag gcetttacact ttatgcttce ggctcgtatg tigigtggaa 1

ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttg 240
gggagacacg acgttgacca cgttggcccc gttcattcag aaagtcgegg tccccteecc 300
cacacgcgca ttgggcacgt gggacaagca gctgctcaag gaactgcgag accacatcaa 360
caccataatc gatgaggaga ccgccgaatc cgccgagcecg gtgacgetgg cccgcttcte 420
ttggcgttcg atgatcacca tgctgctggt catcgtggec gtggtegtgg tcttcaccca 480
actgaagccc gaggagatca tcaccgcgct gaccaacgcc aacccgttga tggecggtggt 540
gacgctcgcg ttcggtgtct gcggcetggat cggcetegteg atttcgeteg gttcectgat 600
ggcgcggcac aagcgtgaca atatgggcgt cttcatgage caggtggcag geggcttcge 660
caccgtatcc atgccagccg gecgtgggcecc ctegttcgtec aacctgcagt tecctgegcaa 720
atccggctat cgcaacaccc aggcgaccgc aattatgagc gecgegcteg tggtgtatta 780
cgccgtgtac ttctccatge tggtcatcat cggcectgttc accggecgcea acatgttctc 840
cggcgcaatc ccgacaaaca cgttggttat cgtgctgggce gttgtggtcg tggtgctgtc 900
cattgcgatg atgattccgc cgttgcgeca ctgggtgacc cgtcgtctta tgccgetgge 960
caagacgtat atcaaccagc tgctggacgt gctttcccag ccccgacagce tcacagtcag 1020
ctgcctaggce gegctgttce agaacgcgac cactgggcete getttctggg cggecctgca 1080
agcgttcggc tattcatcga atccgattga aacgacgttc gtcttcctge tggectatge 1140

attgggttcc gcagtgccca ctccaggegg tetgggeggt gtggaagegg cgetgacatt 1200



ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agcgccacgc ttcccgaagg 6840 gagaaaggcg gacaggtatc
cggtaagcgg cagggtcgga acaggagagc gcacgaggga 6900 gcttccaggg ggaaacgcct ggtatcttta tagtcctgtc
gggtttcgcec acctctgact 6960 tgagcgtcga tttttgtgat getcgtcagg ggggcggagc ctatggaaaa acgccagcaa 7020
cgcggccttt ttacggttcc tggcctlttg ctggcectttt gctcacatgt tetttcctge 7080 gttatccect gattctgtgg ataaccgtat
taccgccttt gagtgagctg ataccgctcg 7140 ccgcagccga acgaccgagce gcagcgagtc agtgagcgag
gaagcggaag7190 <210> 16 <211> 40 <212> DNA <213> Atrtificial Sequence <220> <223> primer

cgcgttcgtg geggtcggag tgccgecaggg cgtggegctt tececgecactt tgctgcaceg . 1260

cgtggtgttc tactggctgce geattcecget gggegeggeg gecatgaagt ggcttgacaa 1320

gcataatctt gtctgattcg tctattttca taccecccttc ggggaaatag atgtgaaaac 1380

ccttataaaa cgcgggtttt cgcagaaaca tgcgctagta tcattgatga caacatggac 1440

taagcaaaag tgcttgtcce ctgacccaag aaggatgctt tatggcatac aactcgaata 1500

acgctttaca aacaattatt aacgcccggt taccaggcga agaggggctg tggcagattc 1560

atctgcagga cggaaaaatc agcgccattg atgcgcaatc cggegtgatg cccataactg 1620

aaaacagcct ggatgccgaa caaggtttag ttataccgcc gtttgtggag ccacatattc 1680

acctggacac cacgcaaacc gccggacaac cgaactggaa tcagtccgge acgetgtttg 1740

aaggcattga acgctgggcc gagcgcaaag cgttattaac ccatgacgat gtgaaacaac 1800

gcgcatggca aacgctgaaa tggcagattg ccaacggcat tcagcatgtg cgtacccatg 1860

tcgatgtttc ggatgcaacg ctaactgcgc tgaaagcaat gctggaagtg aagcaggaag 1920

tcgcgecgtg gattgatctg caaatcgtcg ccttcecctca ggaagggatt ttgtcgtatc . 1980

ccaacggtga agcgttgctg gaagaggcegt tacgcttagg ggcagatgta gtgggggega 2040

ttccgcattt tgaatttacc cgtgaatacg gegtggagtc getgcataaa accttcgecece 2100

tggcgcaaaa atacgaccgt ctcatcgacg ttcactgtga tgagatcgat gacgagcagt 2160

cgcgctttgt cgaaaccgtt getgecctgg cgcaccatga aggcatggge gecgegagtca 2220

ccgcecagceca caccacggca atgcactcect ataacggggce gtatacctca cgectgttcc 2280



<400> 16 ccgggcgtta ataattgttt gtaagttatt cgaaacgagg40 <210> 17 <211> 40 <212> DNA <213>
Artificial Sequence <220> <223> primer <400> 17 cctcgtttcg aataacttac aaacaattat taacgcccgg40
<210> 18 <211> 46 <212> DNA

gcttgctgaa aatgtccggt attaactttg tcgccaacce getggtcaat attcatctge 2340

aaggacgttt cgatacgtat ccaaaacgtc gcggcatcac gcgegttaaa gagatgetgg 2400

agtccggcat taacgtctgc tttggtcacg atgatgtctt cgatccgtgg tatccgetgg 2460

gaacggcgaa tatgctgcaa gtgctgcata tggggctgcea tgtttgccag ttgatggget 2520

acgggcagat taacgatggc ctgaatttaa tcacccacca cagcgcaagg acgttgaatt 2580

tgcaggatta cggcattgcec gccggaaaca gegcecaacct gattatcctg ccggectgaaa 2640

atgggtttga tgcgctgege cgtcaggttc cggtacgtta ttcggtacgt ggcggcaagg 2700

tgattgccag cacacaaccg gcacaaacca ccgtatatct ggagcagcca gaagccatcg 2760

attacaaacg ttgagttaac gccttccagg atgtgttcgt cgaggctatg aagtccggeg 2820

aaggcctgaa gctcaccggc ctgttctceg ctgagegegt caagegeccg getcgcaccg 2880

gccgcaacce gegecactgge gagcagattg acattccggce ttcctacgge gttegtatct 2940

ccgctggcte cctgetgaag aaggcecgtca ccgagtgacc ttetgetegt agegattact 3000

tcgagcatta ctgacgacaa agaccccgac cgagatggtc ggggtctttt tgttgtggtg 3060

ctgtgacgtg ttgtccaacc gtattattcc ggactagtcg geccgtacggg cccgatagge 3120

aggcccagct caaggeccge gagaacgacc tcgtggegeg gcgcagggaa cgecgaacgca 3180

aggcccgcac caagcgcctg atcgaggtcg gegegatgge cgagtecggee gegggettcg 3240

agggaggcga cgagagggcc aaggagcaca tcgeccgcect cgtgcagcte ggectecectgg 3300

tggagtccct gtgctccace gacgtgatgg ccaactacac gagccgegag gacctcaggg 3360



<213> Artificial Sequence <220> <223> primer <400> 18 ctggtaaccg ggcaataatt gtttgtaaag cgttattcga
aacgag46 <210> 19 <211> 40 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 19
cgctttacaa acaattattg cccggttacc aggcgaagag40

ccaccgtcgce caaggctctg gaacacaacg tcaggaccag cgatggcatg aactggaacc 3420

tccaggacct cgtctacgag gcgctgageg aggaatggeg caaaagggac ggcgagatca 3480

gcgacccatg ggccaacgac gaggcggacg gataccagcec gecctcatac gagecggtca 3540

accccgaacg caggactcce cagacgcecct ccgatggcect gatctgacgt ccgaaaaaag 3600

gcgcetgtgeg ccctttttaa atcttttata aatcttttta cattctttta gccectccge 3660

agccttactc tcccaacggg tttcagccga aacctacacc aaaaggggag cgaacctaca 3720

ccaaaagggg agcgaaccta caccaaaagg ggagcgaacc tacaccaaaa ggggagcetat 3780

atacaccttt tgttatttaa ggtgcaagtt gtgctatgct gaggccatgt ccatgagatc 3840

gtgaagttca gcaccagttc aacaacgtcg cgctgaagaa gttcgacgcc gtgcacctgg 3900

acgtgctcat ggcgatcgec tcaagggtga gggagaaggg cacggccacg gtggagttct 3960

cgttcgagga gctgegeggce ctcatgegat tgaggaagaa cctgaccaac aagcagetgg 4020

ccgacaagat cgtgcagacg aacgcgcgcc tgctggegct gaactacatg ttcgaggatt 4080

cgggcaagat catccagttc gcgcetgttca cgaagttcgt caccgacccg caggaggcga 4140

ctctcgeggt tggggtcaac gaggagttcg cgttcctget caacgacctg accageccagt 4200

tcacgcgctt cgagcetggec gagttcgecg acctcaagag caagtacgec aaggagttct 4260

accgcagggc caagcagtac cgcagctccg gaatctggaa gatcggecge gacgagttct 4320

gccgactgct tggegttcca ccgtcggcaa taacccagac acgatatctg aatcagaagg 4380

ttcttcagcc aattcaggag gagtgtgggc ctetecttgg cctgaagatc gagcgeccagt 4440



<210> 20 <211> 36 <212> DNA <213> Atrtificial Sequence <220> <223> primer <400> 20
ccacggcgcg acttcatgct tcacttccag cattge36 <210> 21 <211> 40 <212> DNA <213> Artificial Sequence
<220>

acgtgaaacg caggctgtcg ggcttegtgt tcacattcge ccgecgagacce ccteceggtga 4500

tcgacgccag geecegtggag gecgaggaaga cggacggcega cggcaagggce cattggacga 4560

gcgttgeegg gtacggegag gtgttcacga ccacggegtt gttcgacgtg acggeccgece 4620

gggctcactt cgacggcacc gtggaggccg gggaatgecg tttctgegeg tttgacgege 4680

gcaaccgcga acatcatgcg cggaacgccg gaaggctgtt ctagcggecg tgtccgegee 4740

tctggggegg ttgegectge catgggtega tetgecgetg tteggectca cgetggtetg 4800

tgcgcetgect gatcteeectg agcaggtegg cettggtect gggggegctt cgetectcga 4860

acgggccgct ctccceccagg tectegggcet cgetcaggte caacggeteg tcaccggacg 4920

gctcgggecg gtteteteee tgtgeecgggt tetcecgectg tgegegttgt tcggecatge . 4980

gcagtgcgag ggccttcacc tgttcggggc ttagtacttg catgcctgca ggtcgatttt 5040

cgttcgtgaa tacatgttat aataactata actaataacg taacgtgact ggcaagagat 5100

atttttaaaa caatgaatag gtttacactt actttagttt tatggaaatg aaagatcata 5160

tcatatataa tctagaataa aattaactaa aataattatt atctagataa aaaatttaga 5220

agccaatgaa atctataaat aaactaaatt aagtttattt aattaacaac tatggatata 5280

aaataggtac taatcaaaat agtgaggagg atatatttga atacatacga acaaattaat 5340

aaagtgaaaa aaatacttcg gagacattta aaaaataacc ttattggtac ttacatgttt 5400

ggatcaggag ttgagagtgg accaaaacca aatagtgatc ttgacttttt agtcgtcgta 5460

tctgaaccat tgacagatca aagtaaagaa atacttatac aaaaaattag acctatttca 5520

10



<223> primer <400> 21 ctggaagtga agcatgaagt cgcgccgtgg attgatctgc40 <210> 22 <211> 36 <212>
DNA <213> Artificial Sequence <220> <223> primer <400> 22 cacggatcga agacagcatc gtgaccaaag
cagacg36 <210> 23 <211> 36 <212> DNA

aaaaaaatag gagataaaag caacttacga tatatcgaat taacgattat tattcagcaa 5580

gaaatggtac cgtggaatca tcctcccaaa caagaattta tttatggaga atggttacaa 5640

gagctttatg aacaaggata cattcctcag aaggaattaa attcagattt aaccataatg 5700

ctttaccaag caaaacgaaa aaataaaaga atatacggaa attatgactt agaggaatta 5760

ctacctgata ttccattttc tgatgtgaga agagccatta tggattcgtc agaggaatta 5820

atagataatt atcaggatga tgaaaccaac tctatattaa ctttatgccg tatgatttta 5880

actatggaca cgggtaaaat cataccaaaa gatattgcgg gaaatgcagt ggctgaatct 5940

tctccattag aacataggga gagaattttg ttagcagttc gtagttatct tggagagaat 6000

attgaatgga ctaatgaaaa tgtaaattta actataaact atttaaataa cagattaaaa 6060

aaattataaa aaaattgaaa aaatggtgga aacacttttt tcaatttttt tgttttatta 6120

tttaatgggg accccgagtc aggcaactat ggatgaacga aatagacaga tcgctgagat 6180

aggtgcctca ctgattaagc attggtaact gtcagaccaa gtttactcat atatacttta 6240

gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc tttttgataa 6300

tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagegtcag accccgtaga 6360

aaagatcaaa ggatcttctt gagatccttt ttttctgcge gtaatctget gettgcaaac 6420

aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac caactctttt 6480

tccgaaggta actggctica gcagagcgca gataccaaat actgtccttc tagtgtagcc 6540

gtagttaggc caccacttca agaactctgt agcaccgcct acatacctcg ctctgctaat 6600

11



<213> Artificial Sequence <220> <223> primer <400> 23 gctttggtca cgatgctgtc ttcgatccgt ggtatc36
<210> 24 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> primer <400> 24

cctgttacca gtggctgcetg ccagtggcga taagtegtgt cttaccgggt tggactcaag 6660
acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttcgt gcacacagce 6720
cagcttggag cgaacgacct acaccgaact gagataccta cagcgtgagc tatgagaaag 6780
cgccacgctt cccgaaggga gaaaggcgga caggtatceg gtaageggca gggtcggaac 6840
aggagagcgc acgagggagc ttccaggggg aaacgcectgg tatctttata gtcctgtcgg 6900
gtttcgccac ctctgacttg agegtcgatt tttgtgatge tcgtcagggg ggeggagect 6960
atggaaaaac gccagcaacg cggccttttt acggttcctg gecttttget ggecttttgc . 7020
tcacatgttc tttcctgegt tatccectga ttetgtggat aaccgtatta cegectttga 7080
gtgagctgat accgctcgee gcagccgaac gaccgagcge agcgagtcag tgagcgagga 7140
agcggaag 7148
<210> 15

<211> 7190

<212> DNA

<213> Bifidobacterium longum

<400> 15

agcgcccaat acgcaaaccg cctctccecg cgegttggec gattcattaa tgcagetgge 60

acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttage 120

tcactcatta ggcaccccag gctttacact ttatgcttcc ggctcgtatg ttgtgtggaa 180

ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttg 240
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gactagtccg gaataatacg gttggac27 <210> 25 <211> 29 <212> DNA <213> Artificial Sequence <220>

<223> primer <400> 25 ggcttctggce tgcceccagat atacggtgg29 <210> 26 <211> 29 <212> DNA <213>

Artificial Sequence <220>

gggagacacg acgttgacca cgttggcccc gttcattcag aaagtcgegg tccecteeece 300

cacacgcgca ttgggcacgt gggacaagca gctgctcaag gaactgcgag accacatcaa 360

caccataatc gatgaggaga ccgccgaatc cgccgagcecg gtgacgetgg cccgcttcte 420

ttggcgttcg atgatcacca tgctgctggt catcgtggec gtggtegtgg tcttcaccca 480

actgaagccc gaggagatca tcaccgcgct gaccaacgcc aacccgttga tggecggtggt 540

gacgctcgcg tteggtgtct gcggcetggat cggcetegteg atttcgeteg gttcectgat 600

ggcgcggcac aagcgtgaca atatgggcgt cttcatgage caggtggcag geggcttcge 660

caccgtatcc atgccagccg gecgtgggcecc ctegttcgtec aacctgcagt tcctgegcaa 720

atccggctat cgcaacaccc aggcgaccgc aattatgagc gecgegcteg tggtgtatta 780

cgccgtgtac ttctccatge tggtcatcat cggcectgttc accggecgcea acatgttctc 840

cggcgcaatc ccgacaaaca cgttggttat cgtgctgggce gttgtggtcg tggtgctgtc 900

cattgcgatg atgattccgc cgttgcgcca ctgggtgacc cgtcgtctta tgccgetggce 960

caagacgtat atcaaccagc tgctggacgt gctttcccag ccccgacagce tcacagtcag 1020

ctgcctagge gegctgttce agaacgecgac cactgggcete getttctggg cggecctgca 1080

agcgttcggc tattcatcga atccgattga aacgacgttc gtcttcctge tggectatge 1140

attgggttcc gcagtgccca ctccaggegg tetgggeggt gtggaagegg cgetgacatt 1200

cgcgttcgtg geggtcggag tgccgecaggg cgtggegctt tececgecactt tgctgcaceg . 1260

cgtggtgttc tactggctgce geattccget gggegeggeg gecatgaagt ggcttgacaa 1320
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<223> primer <400> 26 ccaccgtata tctggggcag ccagaagcc29 <210> 27 <211> 7163 <212> DNA
<213> Bifidobacterium longum <400> 27 agcgcccaat acgcaaaccg cctctcceeg cgegttggec gattcattaa
tgcagctggc60 acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttagc120 tcactcatta
ggcaccccag gctttacact ttatgcttcc ggctcgtatg ttgtgtggaal80

gcataatctt gtctgattcg tctattttca taccecccttc ggggaaatag atgtgaaaac 1380

ccttataaaa cgcgggtttt cgcagaaaca tgcgctagta tcattgatga caacatggac 1440

taagcaaaag tgcttgtcce ctgacccaag aaggatgctt tatggcatac aacaagtctg 1500

acctcgtttc gaagatcgcc cagaagtcca acctgtcgaa taacgcttta caaacaatta 1560

ttaacgcccg gttaccaggc gaagaggggc tgtggcagat tcatctgcag gacggaaaaa 1620

tcagcgccat tgatgcgcaa tccggegtga tgcccataac tgaaaacagce ctggatgeccg 1680

aacaaggttt agttataccg ccgtttgtgg agccacatat tcacctggac accacgcaaa 1740

ccgccggaca accgaactgg aatcagtccg gecacgcetgtt tgaaggceatt gaacgetggg 1800

ccgagcgcaa agcgttatta acccatgacg atgtgaaaca acgcgcatgg caaacgctga 1860

aatggcagat tgccaacggc attcagcatg tgcgtaccca tgtcgatgtt tcggatgcaa 1920

cgctaactgc gctgaaagca atgctggaag tgaagcagga agtcgegecg tggattgatc 1980

tgcaaatcgt cgcctteect caggaaggga ttttgtegta tcccaacggt gaagegttge 2040

tggaagaggc gttacgctta ggggcagatg tagtgggggce gattccgcat tttgaattta 2100

cccgtgaata cggcgtggag tcgcetgcata aaaccttcge cctggcgcaa aaatacgacc 2160

gtctcatcga cgttcactgt gatgagatcg atgacgagca gtcgegcttt gtcgaaaccg 2220

ttgctgecct ggecgecaccat gaaggcatgg gecgegegagt caccgecage cacaccacgg 2280

caatgcactc ctataacggg gcgtatacct cacgcctgtt ccgcettgetg aaaatgtccg 2340

gtattaactt tgtcgccaac ccgctggtca atattcatct gcaaggacgt ttcgatacgt 2400
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ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttg240 gggagacacg acgttgacca
cgttggcccc gttcattcag aaagtcgegg tccectcececc300 cacacgcgca ttgggcacgt gggacaagca getgctcaag
gaactgcgag accacatcaa360 caccataatc gatgaggaga ccgccgaatc cgccgagcecg gtgacgcetgg cccgcttctc420
ttggcgttcg atgatcacca tgctgctggt catcgtggec gtggtcgtgg tcttcaccca480 actgaagccc gaggagatca
tcaccgcgct gaccaacgcc aacccgttga tggeggtggt540 gacgcetcgceg ttcggtgtet geggcetggat cggcetegteg
atttcgctcg gttccctgat600 ggecgeggcac aagcgtgaca atatgggcgt cttcatgagc caggtggcag gcggcettcge660

caccgtatce gigceagers Seglgguses SIGas g@gg&g&g@% clacacaRl20akgrggctat cgcaacacce
a

aggcgaccgc aattatgagc gccgegcetcg tggtgtatt cgccgtgtac ttctccatge tggtcatcat cggectgttc

accggccgca acatgttctc840
gctttggtca cgatgatgtc ttcgatcegt ggtatccget gggaacggeg aatatgetge 2520

aagtgctgca tatggggctg catgtttgcc agttgatggg ctacgggcag attaacgatg 2580
gcctgaattt aatcacccac cacagcgcaa ggacgttgaa tttgcaggat tacggcattg 2640
ccgeccggaaa cagegcecaac ctgattatce tgccggcetga aaatgggttt gatgegetge 2700
gccgtcaggt tccggtacgt tattcggtac gtggcggcaa ggtgattgee agcacacaac 2760
cggcacaaac caccgtatat ctggagcagc cagaagccat cgattacaaa cgttgagtta 2820
acgccttcca ggatgtgttc gtcgaggcta tgaagtccgg cgaaggcectg aagctcaccg 2880
gcctgttcte cgetgagege gtcaagegec cggcetegecac cggecgecaac ccgegecactg 2940
gcgagcagat tgacattccg gettcctacg gegttegtat ctecegetggce tecctgetga 3000
agaaggccgt caccgagtga ccttctgctc gtagcgatta cttcgagceat tactgacgac 3060
aaagaccccg accgagatgg tcggggtctt tttgttgtgg tgctgtgacg tgttgtccaa 3120
ccgtattatt ccggactagt cggccgtacg ggcccgatag gcaggeccag ctcaaggecce 3180
gcgagaacga cctcgtggeg cggcgcaggg aacgcgaacg caaggeccge accaagegee 3240
tgatcgaggt cggcgcegatg gecgagtcgg ccgegggcett cgagggagge gacgagaggg 3300
ccaaggagca catcgcccgc ctegtgcage teggceteect ggtggagtece ctgtgetcca 3360
ccgacgtgat ggccaactac acgagccgeg aggacctcag ggccaccgtc gccaaggetc 3420

tggaacacaa cgtcaggacc agcgatggca tgaactggaa cctccaggac ctcgtctacg 3480
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cggcgcaatc ccgacaaaca cgttggttat cgtgctgggc gttgtggtcg tggtgetgtc900 cattgcgatg atgattccge
cgttgcgcca ctgggtgacc cgtcgtctta tgccgetgge960 caagacgtat atcaaccagc tgctggacgt gctttcccag
ccccgacagc tcacagtcag 1020 ctgectaggce gegctgttcc agaacgcgac cactgggctc getttctggg cggcecctgca
1080 agcgttcggc tattcatcga atccgattga aacgacgttc gtcttcctge tggcctatgc1140 attgggttcc gcagtgccca

ctccaggcgg tctgggeggt gtggaagegg cgetgacatt 1200 cgegttcgtg gecggtcggag tgccgcaggg cgtggegctt
tccgccactt tgctgcaccg 1260 cgtggtgttc tactggctgc gcattccgct gggcgeggeg gecatgaagt ggcttgacaa 1320

gcataatctt gf Bgag goteta sleislsleiily aiglgaaraslRiO.celiatagag cocgagtitt

cgcagaaaca gcgc agta tcattgatga caacatggac 14 0 taagcaaaag tgctlgtccc ctgacccaag aaggatgctt
tatggcatac aacaagtctg 1500 acctcgtttc gaataacgct ttacaaacaa ttattaacgc ccggttacca ggcgaagagg 1560
acgaggcgga cggataccag ccgecctcat acgagecggt caaccccgaa cgcaggactc 3600

cccagacgcc ctccgatggce ctgatctgac gtccgaaaaa aggegctgtg cgeccttttt 3660
aaatctttta taaatctttt tacattcttt tagcccctce gecagcecttac tctcccaacg 3720
ggtttcagcc gaaacctaca ccaaaagggg agcgaaccta caccaaaagg ggagcgaacc 3780
tacaccaaaa ggggagcgaa cctacaccaa aaggggagct atatacacct tttgttattt 3840
aaggtgcaag ttgtgctatg ctgaggccat gtccatgaga tcgtgaagtt cagcaccagt 3900
tcaacaacgt cgcgctgaag aagttcgacg ccgtgcacct ggacgtgctc atggcgatcg 3960
cctcaagggt gagggagaag ggcacggcca cggtggagtt ctegttcgag gagetgegeg 4020
gcctcatgeg attgaggaag aacctgacca acaagcagct ggccgacaag atcgtgcaga 4080
cgaacgcgcg cctgetggeg ctgaactaca tgttcgagga ttcgggcaag atcatccagt 4140
tcgcgcetgtt cacgaagttc gtcaccgacc cgcaggaggce gactctcgeg gttggggtca 4200
acgaggagtt cgcgttcctg ctcaacgacc tgaccagceca gttcacgege ttcgagetgg 4260
ccgagttcgc cgacctcaag agcaagtacg ccaaggagtt ctaccgcagg gccaagcagt 4320
accgcagctc cggaatctgg aagatcggcec gcgacgagtt ctgeccgactg cttggegttc - 4380
caccgtcggc aataacccag acacgatatc tgaatcagaa ggttcttcag ccaattcagg 4440
aggagtgtgg gcctctectt ggecctgaaga tcgagegeca gtacgtgaaa cgcaggetgt 4500

cgggcttegt gttcacattc gcccgegaga ceecteeggt gatcgacgec aggecegtgg 4560
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ggctgtggca gattcatctg caggacggaa aaatcagcgc cattgatgcg caatccggeg 1620 tgatgcccat aactgaaaac
agcctggatg ccgaacaagg tttagttata ccgccgtttg 1680 tggagccaca tattcacctg gacaccacgc aaaccgccgg
acaaccgaac tggaatcagt 1740 ccggcacgct gtttgaaggc attgaacgct gggccgagcg caaagcgtta ttaacccatg
1800 acgatgtgaa acaacgcgca tggcaaacgc tgaaatggca gattgccaac ggcattcagc 1860 atgtgcgtac
ccatgtcgat gtttcggatg caacgctaac tgcgctgaaa gcaatgctggl920 aagtgaagca ggaagtcgcg ccgtggattg
atctgcaaat cgtcgccttc cctcaggaag 1980 ggattttgtc gtatcccaac ggtgaagcgt tgctggaaga ggcgttacgce

ttaggggcag %%Qaaﬁg g@tg&% &5@ t@é‘@gg&% gaggegctgc 2100 ataaaacctt

cgccectggceg caaaaatacg accg cat cgacgttcac tgtgatgaga 60 tcgatgacga gcagtcgcgc tttgtcgaaa
ccgttgetge cctggegceac catgaaggca 2220
aggtgttcac gaccacggcg ttgttcgacg tgacggccgce ccgggcetcac ttcgacggca 4680

ccgtggaggce cggggaatgce cgtttctgeg cgtttgacge gecgcaaccge gaacatcatg 4740
cgcggaacgc cggaaggctg ttctagegge cgtgtcegeg cetetgggge gattgegeet 4800
gccatgggtc gatctgecge tgttcggect cacgetggte tgtgegetge ctgatctcce 4860
tgagcaggtc ggccttggte ctgggggcegc ttegetectc gaacgggecg ctetccececca 4920
ggtcctcggg ctegetcagg tccaacggcet cgtcaccgga cggetcggge cggttetctc . 4980
cctgtgeegg gttctecgec tgtgegegtt gttcggecat gecgecagtgeg agggecttca 5040
cctgttcggg gettagtact tgcatgectg caggtcgatt ttegttcgtg aatacatgtt 5100
ataataacta taactaataa cgtaacgtga ctggcaagag atatttttaa aacaatgaat 5160
aggtttacac ttactttagt tttatggaaa tgaaagatca tatcatatat aatctagaat 5220
aaaattaact aaaataatta ttatctagat aaaaaattta gaagccaatg aaatctataa 5280
ataaactaaa ttaagtttat ttaattaaca actatggata taaaataggt actaatcaaa 5340
atagtgagga ggatatattt gaatacatac gaacaaatta ataaagtgaa aaaaatactt 5400
cggagacatt taaaaaataa ccttattggt acttacatgt ttggatcagg agttgagagt 5460
ggaccaaaac caaatagtga tcttgacttt ttagtcgtcg tatctgaacc attgacagat 5520
caaagtaaag aaatacttat acaaaaaatt agacctattt caaaaaaaat aggagataaa 5580

agcaacttac gatatatcga attaacgatt attattcagc aagaaatggt accgtggaat 5640
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tgggcgcegeg agtcaccgec agccacacca cggcaatgca ctectataac ggggcegtata 2280 cctcacgcct gttcegcttg
ctgaaaatgt ccggtattaa ctttgtcgcc aacccgcetgg 2340 tcaatattca tctgcaagga cgtttcgata cgtatccaaa
acgtcgcggc atcacgcgceg 2400 ttaaagagat gctggagtcc ggcattaacg tctgctttgg tcacgatgct gtcttcgatc 2460
cgtggtatcc gctgggaacg gcgaatatgc tgcaagtgct gcatatgggg ctgcatgttt 2520 gccagttgat gggctacggg
cagattaacg atggcctgaa tttaatcacc caccacagcg 2580 caaggacgtt gaatttgcag gattacggca ttgccgccgg
aaacagcgcc aacctgatta 2640 tcctgccggc tgaaaatggg tttgatgcgc tgcgecgtca ggttccggta cgttattcgg 2700

tacgtggcyg CARMHGALL ACLRARRAASIAACEIACAER SARRREIGRICINAIGZISO agecagaage catcgattac
aaacgttgag ttaacgcctt ccaggatgtg ttcgtcgagg 2820 ctatgaagtc cggcgaaggc ctgaagctca ccggectgtt

ctcegetgag cgegtcaage 2880 geccggcetcg caccggecge aacccgegea ctggcgagcea gattgacatt ccggcettect
2940 tacattcctc agaaggaatt aaattcagat ttaaccataa tgctttacca agcaaaacga 5760

aaaaataaaa gaatatacgg aaattatgac ttagaggaat tactacctga tattccattt 5820
tctgatgtga gaagagccat tatggattcg tcagaggaat taatagataa ttatcaggat 5880
gatgaaacca actctatatt aactttatgc cgtatgattt taactatgga cacgggtaaa 5940
atcataccaa aagatattgc gggaaatgca gtggctgaat cttctccatt agaacatagg 6000
gagagaattt tgttagcagt tcgtagttat cttggagaga atattgaatg gactaatgaa 6060
aatgtaaatt taactataaa ctatttaaat aacagattaa aaaaattata aaaaaattga 6120
aaaaatggtg gaaacacttt tttcaatttt tttgttttat tatttaatgg ggaccccgag 6180
tcaggcaact atggatgaac gaaatagaca gatcgctgag ataggtgcct cactgattaa 6240
gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt taaaacttca 6300
tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga ccaaaatccc 6360
ttaacgtgag ttttcgttcc actgagcgtc agacccecgta gaaaagatca aaggatcttc 6420
ttgagatcct ttttttctge gegtaatctg ctgcttgcaa acaaaaaaac caccgctacc 6480
agcggtgatt tgtttgccgg atcaagagct accaactctt tttccgaagg taactggett 6540
cagcagagcg cagataccaa atactgtcct tctagtgtag ccgtagttag gccaccactt 6600
caagaactct gtagcaccgc ctacatacct cgctctgcta atcctgttac cagtggctge 6660

tgccagtgge gataagtcegt gtcttaccgg gttggactca agacgatagt taccggataa 6720
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acggcgttcg tatctccgcet ggctcecctge tgaagaaggc cgtcaccgag tgaccttctg 3000 ctcgtagcga ttacttcgag
cattactgac gacaaagacc ccgaccgaga tggtcggggt 3060 ctttttgttg tggtgctgtg acgtgttgtc caaccgtatt
attccggact agtcggcecgt3120 acgggcccga taggcaggcc cagctcaagg cccgcgagaa cgacctcgtg gecgeggegcea
3180 gggaacgcga acgcaaggcc cgcaccaagc gcctgatcga ggtcggegceg atggccgagt 3240 cggccgeggg
cttcgaggga ggcgacgaga gggccaagga gcacatcgec cgcectegtge 3300 agctcggctce cctggtggag tceetgtgct
ccaccgacgt gatggccaac tacacgagcc 3360 gcgaggacct cagggccacc gtcgccaagg ctctggaaca caacgtcagg

accagCyatg 3420 GeAINARGIN HAARFIREAE HBESISHlbBCIRAGEUGt dARGERTYaAd00CyCaaaa 3480

gggacggcga gatcagcgac ccatgggcca acgacgaggce ggacggatac cagecgecct 3540 catacgagcc

ggtcaacccc gaacgcagga ctccccagac gecctccgat ggectgatct 3600
ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agcgccacgc ttcccgaagg 6840

gagaaaggcg gacaggtatc cggtaagcgg cagggtcgga acaggagagc gcacgaggga 6900
gcttccaggg ggaaacgcct ggtatcttta tagtcetgtc gggtttcgec acctctgact 6960
tgagcgtcga tttttgtgat gectcgtcagg ggggeggage ctatggaaaa acgccagcaa 7020
cgcggccttt ttacggttce tggcecttttg ctggectttt getcacatgt tetttcctge 7080

gttatcccct gattctgtgg ataaccgtat taccgcecttt gagtgagcetg ataccgetcg 7140
ccgcagcecga acgaccgagce gcagcegagtc agtgagcgag gaagcggaag 7190
<210> 16

<211> 40

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 16
ccgggcgtta ataattgttt gtaagttatt cgaaacgagg 40

<210> 17

<211> 40

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer
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gacgtccgaa aaaaggcgct gtgcgcecctt tttaaatctt ttataaatct tttlacattc 3660 ttttagcccc tccgcagcect tactctccca
acgggittca gccgaaacct acaccaaaag 3720 gggagcgaac ctacaccaaa aggggagcga acctacacca
aaaggggagc gaacctacac 3780 caaaagggga gctatataca cctlttgtta tttaaggtgc aagttgtgct atgctgaggce 3840
catgtccatg agatcgtgaa gttcagcacc agttcaacaa cgtcgcgctg aagaagttcg 3900 acgccgtgca cctggacgtg
ctcatggcga tcgcctcaag ggtgagggag aagggcacgg 3960 ccacggtgga gttctcgttc gaggagcetgc gecggcectcat
gcgattgagg aagaacctga 4020 ccaacaagca gctggccgac aagatcgtgc agacgaacgc gcgcectgetg gegetgaact
4080 acatgttcga ggattcgggc aagatcatcc agttcgcgct gttcacgaag ttcgtcaccg 4140 acccgcagga ggcgactctc
gcggttgggg tcaacgagga gttcgegtte ctgctcaacg 4200 acctgaccag ccagttcacg cgcttcgagce tggccgagtt

cgccgacctc?ﬂaﬁgé agt 4260

cctcgtttcg aataacttac aaacaattat taacgcccgg

<210> 18

<211> 46

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 18
ctggtaaccg ggcaataatt gtttgtaaag cgttattcga aacgag

<210> 19

<211> 40

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 19

cgctttacaa acaattattg cccggttacc aggcgaagag

<210> 20

<211> 36

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

20

40

46

40



acgccaagga gttctaccgc agggccaagc agtaccgcag ctccggaatc tggaagatcg 4320 gccgcgacga gttctgeccga
ctgcttggceg ttccaccgtc ggcaataacc cagacacgat 4380 atctgaatca gaaggttctt cagccaattc aggaggagtg
tgggcctctc cttggcctga 4440 agatcgagcg ccagtacgtg aaacgcaggc tgtcgggctt cgtgttcaca ttcgeccgeg 4500
agacccctcc ggtgatcgac gccaggceccg tggaggcgag gaagacggac ggcgacggca 4560 agggccattg gacgagcgtt
gccgggtacg gcgaggtgtt cacgaccacg gegttgttcg 4620 acgtgacggc cgccecgggct cacttcgacg gcaccgtgga
ggccggggaa tgccgtttct 4680 gecgcegtttga cgecgcgcaac cgcgaacatc atgcgcggaa cgccggaagg ctgttctage
4740 ggccgtgtce gecgcectetgg ggeggttgeg cetgecatgg gtcgatcetge cgctgttcgg 4800 cctcacgcetg gtetgtgegce
tgcctgatct cc%[t&agcag gtcggccttg gtcectggggg 4860 cgcttcgcete ctcgaacggg ccgctcetecee ccaggtcecte

gggctcgctc 3 Ec&gcg 4920 gctcgtcacc ggacggctcg ggccggttct ctcectgtge cgggttetce gectgtgege 4980
ccacggcgcg acttcatgct tcacttccag cattge 36
<210> 21
<211> 40
<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 21
ctggaagtga agcatgaagt cgcgcegtgg attgatctge 40

<210> 22

<211> 36

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

<400> 22

cacggatcga agacagcatc gtgaccaaag cagacg 36

<210> 23

<211> 36

<212> DNA

<213> Atrtificial Sequence

<220>

<223> primer

21



gttgttcggc catgcgcagt gcgagggcct tcacctgttc ggggcttagt acttgcatgc 5040 ctgcaggtcg attttcgttc
gtgaatacat gttataataa ctataactaa taacgtaacg5100 aaatgaaaga tcatatcata tataatctag aataaaatta
actaaaataa ttattatcta 5220 gataaaaaat ttagaagcca atgaaatcta taaataaact aaattaagtt tatttaatta 5280
acaactatgg atataaaata ggtactaatc aaaatagtga ggaggatata tttgaataca 5340 tacgaacaaa ttaataaagt
gaaaaaaata cttcggagac atttaaaaaa taaccttatt 5400 ggtacttaca tgtttggatc aggagttgag agtggaccaa
aaccaaatag tgatcttgac 5460 tfittagtcg tcgtatctga accattgaca gatcaaagta aagaaatact tatacaaaaa 5520
attagaccta tttcaaaaaa aataggagat aaaagcaact tacgatatat cgaattaacg 5580 attattattc agcaagaaat
ggtaccgtgg aatcatcctc ccaaacaaga atttatttat 5640 ggagaatggt tacaagagct ttatgaacaa ggatacattc
ctcagaagga%?t%faaﬁ%a 5700

gctttggtca cgatgctgte ttcgatcegt ggtate

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24
27
DNA

Artificial Sequence

primer

24

gactagtccg gaataatacg gttggac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ggcttctggce tgccccagat atacggtgg

<210>
<211>
<212>
<213>

<220>
<223>

25
29
DNA

Artificial Sequence

primer

25

26
29
DNA

Artificial Sequence

primer

22

27

29



gatttaacca taatgcttta ccaagcaaaa cgaaaaaata aaagaatata cggaaattat 5760 gacttagagg aattactacc
tgatattcca ttttctgatg tgagaagagc cattatggat 5820 tcgtcagagg aattaataga taattatcag gatgatgaaa
ccaactctat attaacttta 5880 tgccgtatga ttttaactat ggacacgggt aaaatcatac caaaagatat tgcgggaaat 5940
gcagtggctg aatcttctcc attagaacat agggagagaa ttttgttagc agttcgtagt 6000 tatcttggag agaatattga
atggactaat gaaaatgtaa atttaactat aaactattta6060 aataacagat taaaaaaatt ataaaaaaat tgaaaaaatg
gtggaaacac ttttttcaat 6120 ttttttgttt tattatttaa tggggacccc gagtcaggca actatggatg aacgaaatag6180
acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag accaagttta 6240 ctcatatata ctttagattg
atttaaaact tcattlttaa tttaaaagga tctaggtgaa6300 gatccttttt gataatctca tgaccaaaat cccttaacgt gagttttcgt

tccactgagc
ccaccgtata tctggggcag ccagaagcc 29

<210> 27
<211> 7163
<212> DNA

<213> Bifidobacterium longum

<400> 27

agcgcccaat acgcaaaccg cctctccecg cgegttggec gattcattaa tgcagetgge 60

acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttage 120

tcactcatta ggcaccccag gctttacact ttatgcttcc ggctcgtatg ttgtgtggaa 180

ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttg 240

gggagacacg acgttgacca cgttggcccc gttcattcag aaagtcgegg tccecteecce 300

cacacgcgca ttgggcacgt gggacaagca gctgctcaag gaactgcgag accacatcaa 360

caccataatc gatgaggaga ccgccgaatc cgccgagcecg gtgacgetgg cccgcttcte 420

ttggcgttcg atgatcacca tgctgctggt catcgtggec gtggtegtgg tcttcaccca 480

actgaagccc gaggagatca tcaccgcegct gaccaacgcc aacccgttga tggeggtggt 540

gacgctcgcg ttcggtgtct gcggcetggat cggcetegteg atttcgeteg gttcectgat 600

ggcgcggcac aagcgtgaca atatgggcgt cttcatgage caggtggcag geggcttcge 660

caccgtatcc atgccagccg gecgtgggcecc ctegttcgtec aacctgcagt tcctgegcaa 720

atccggctat cgcaacaccc aggcgaccgc aattatgagc gecgegcteg tggtgtatta 780

23



gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat cctttttttc tgcgcgtaat 6420 ctgctgcttg caaacaaaaa
aaccaccgct accagcggtg gtttgtttgc cggatcaaga 6480 gctaccaact ctlitttccga aggtaactgg cttcagcaga
gcgcagatac caaatactgt 6540 ccttctagtg tagccgtagt taggccacca cttcaagaac tctgtagcac cgcctacata 6600
cctcgcetctg ctaatcctgt taccagtggc tgctgccagt ggcgataagt cgtgtcttac 6660 cgggttggac tcaagacgat
agttaccgga taaggcgcag cggtcgggct gaacgggggg 6720 ttcgtgcaca cagcccagct tggagcgaac gacctacacc
gaactgagat acctacagcg 6780 tgagctatga gaaagcgcca cgcttcccga agggagaaag gcggacaggt atccggtaag
6840 cggcagggtc ggaacaggag agcgcacgag ggagcttcca gggggaaacg cctggtatct 6900 ttatagtcct

gtcgggtttc gccacctctg acttgagegt cgattlttgt gatgctcgtc 6960 a ggcgg agcctatgga aaaacgccag
caacgcggcCHitHeEGL 8&99%925"&8%‘@ e ftgetcats ¢ tg&gftatce cctgattetg
tggataaccg7080

cggcgcaatc ccgacaaaca cgttggttat cgtgctgggce gttgtggtcg tggtgctgtc 900
cattgcgatg atgattccgc cgttgcgcca ctgggtgacc cgtcgtctta tgccgetggce 960
caagacgtat atcaaccagc tgctggacgt gctttcccag ccccgacagce tcacagtcag 1020
ctgcctaggce gegetgttce agaacgcgac cactgggcete getttctggg cggecctgca 1080
agcgttcggc tattcatcga atccgattga aacgacgttc gtcttcctge tggectatge 1140
attgggttcc gcagtgccca ctccaggegg tetgggeggt gtggaagegg cgetgacatt 1200
cgcgttcgtg geggtcggag tgccgecaggg cgtggegctt tecegecactt tgctgcaceg . 1260
cgtggtgttc tactggctgce geattcecget gggegeggeg gecatgaagt ggcttgacaa 1320
gcataatctt gtctgattcg tctattttca tacccccttc ggggaaatag atgtgaaaac 1380
ccttataaaa cgcgggtttt cgcagaaaca tgcgctagta tcattgatga caacatggac 1440
taagcaaaag tgcttgtcce ctgacccaag aaggatgctt tatggcatac aacaagtctg 1500
acctcgtttc gaataacgct ttacaaacaa ttattaacgc ccggttacca ggcgaagagg 1560
ggctgtggca gattcatctg caggacggaa aaatcagcgc cattgatgeg caatccggeg 1620
tgatgcccat aactgaaaac agcctggatg ccgaacaagg tttagttata ccgeegttty 1680
tggagccaca tattcacctg gacaccacgc aaaccgccgg acaaccgaac tggaatcagt 1740
ccggcacgct gtttgaaggc attgaacgct gggccgageg caaagcgtta ttaacccatg 1800

acgatgtgaa acaacgcgca tggcaaacgc tgaaatggca gattgccaac ggcattcage 1860

24



tattaccgcc tttgagtgag ctgataccgc tcgccgcagce cgaacgaccg agcgcagcga 7140 gtcagtgagc gaggaagcgg
aag7163 <210> 28 <211> 427 <212> PRT <213> Escherichia coli <400> 28 Met Ser Asn Asn Ala
Leu Gin Thr lle lle Asn Ala Arg Leu Pro Gly 151015 Glu Glu Gly Leu Trp Gin lle His Leu Gin Asp Gly
Lys lle Ser Ala 202530

atgtgcgtac ccatgtcgat gtttcggatg caacgctaac tgcgctgaaa gcaatgetgg 1920

aagtgaagca ggaagtcgcg ccgtggattg atctgcaaat cgtcgecttc cctcaggaag 1980

ggattttgtc gtatcccaac ggtgaagcegt tgctggaaga ggcgttacgce ttaggggcag 2040

atgtagtggg ggcgattceg cattttgaat ttacccgtga atacggegtg gagtcgetgc 2100

ataaaacctt cgccctggeg caaaaatacg accgtctcat cgacgttcac tgtgatgaga 2160

tcgatgacga gcagtcgegc tttgtcgaaa cegttgetge cctggegeac catgaaggca 2220

tgggcgegeg agtcaccgec agccacacca cggcaatgca ctectataac ggggegtata 2280

cctcacgcct gttcegcettg ctgaaaatgt ccggtattaa ctttgtcgec aaccegetgg 2340

tcaatattca tctgcaagga cgtttcgata cgtatccaaa acgtcgcggce atcacgegeg 2400

ttaaagagat gctggagtcc ggcattaacg tctgetttgg tcacgatgcet gtcttcgatc 2460

cgtggtatcc gctgggaacg gcgaatatgc tgcaagtgct gcatatgggg ctgcatgttt 2520

gccagttgat gggctacggg cagattaacg atggcctgaa tttaatcacc caccacagcg 2580

caaggacgtt gaatttgcag gattacggca ttgccgccgg aaacagcgec aacctgatta 2640

tcectgecgge tgaaaatggg tttgatgege tgcgecgtca ggttccggta cgttattcgg 2700

tacgtggcgg caaggtgatt gccagcacac aaccggcaca aaccaccgta tatctggage 2760

agccagaagc catcgattac aaacgttgag ttaacgcctt ccaggatgtg ttcgtcgagg 2820

ctatgaagtc cggcgaaggc ctgaagctca ccggectgtt ctccgetgag cgegtcaage 2880

gcccggcteg caccggecgce aaccecgegcea ctggcgagcea gattgacatt ccggettcct 2940

25



lle Asp Ala Gin Ser Gly Val Met Pro lle Thr Glu Asn Ser Leu Asp 354045 Ala Glu Gin Gly Leu Val lle
Pro Pro Phe Val Glu Pro His lle His 505560 Leu Asp Thr Thr Gin Thr Ala Gly Gin Pro Asn Trp Asn Gin
Ser Gly 65707580 Thr Leu Phe Glu Gly lle Glu Arg Trp Ala Glu Arg Lys Ala Leu Leu 859095 Thr His
Asp Asp Val Lys Gin Arg Ala Trp Gin Thr Leu Lys Trp Gin 100105110 lle Ala Asn Gly lle Gin His Val
Arg Thr His Val Asp Val Ser Asp 115120125

acggcgttcg tatctcegcet ggcteecctge tgaagaaggce cgtcaccgag tgaccttctg 3000

ctcgtagcga ttacttcgag cattactgac gacaaagacc ccgaccgaga tggtcggggt 3060

ctttttgttg tggtgctgtg acgtgttgtc caaccgtatt attccggact agtcggecgt 3120

acgggcccga taggcaggcc cagctcaagg cccgcgagaa cgacctegtg gegeggegeca 3180

gggaacgcga acgcaaggcc cgcaccaagce gectgatcga ggtcggegeg atggecgagt 3240

cggccgeggg cttcgaggga ggcgacgaga gggccaagga gcacatcgec cgectegtge 3300

agctcggctc cctggtggag teecetgtgcet ccaccgacgt gatggccaac tacacgagece 3360

gcgaggacct cagggccacc gtcgccaagg ctctggaaca caacgtcagg accagecgatg 3420

gcatgaactg gaacctccag gacctcgtct acgaggcgcet gagcgaggaa tggcgcaaaa 3480

gggacggcga gatcagcgac ccatgggcca acgacgaggc ggacggatac cagccgecct 3540

catacgagcc ggtcaacccc gaacgcagga ctccccagac gecctecgat ggectgatct 3600

gacgtccgaa aaaaggcgct gtgegecctt tttaaatctt ttataaatct ttttacattc 3660

ttttagcccece tccgeagect tactctccca acgggtttca gccgaaacct acaccaaaag 3720

gggagcgaac ctacaccaaa aggggagcga acctacacca aaaggggagc gaacctacac 3780

caaaagggga gctatataca ccttttgtta tttaaggtgc aagttgtgct atgctgagge 3840

catgtccatg agatcgtgaa gttcagcacc agttcaacaa cgtcgcgcetg aagaagttcg 3900

acgccgtgca cctggacgtg ctcatggcga tcgectcaag ggtgagggag aagggcacgg 3960

ccacggtgga gttctegttc gaggagctge geggcectecat gcgattgagg aagaacctga 4020
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Ala Thr Leu Thr Ala Leu Lys Ala Met Leu Glu Val Lys Gin Glu Val 130135140 Ala Pro Trp lle Asp Leu
Gin lle Val Ala Phe Pro Gin Glu Gly lle 145150155160 Leu Ser Tyr Pro Asn Gly Glu Ala Leu Leu Glu
Glu Ala Leu Arg Leu 165170175 Gly Ala Asp Val Val Gly Ala lle Pro His Phe Glu Phe Thr Arg Glu
180185190 Tyr Gly Val Glu Ser Leu His Lys Thr Phe Ala Leu Ala Gin Lys Tyr 195200205 Asp Arg Leu
lle Asp Val His Cys Asp Glu lle Asp Asp Glu Gin Ser

ccaacaagca gctggccgac aagatcgtge agacgaacgc gegectgcetg gecgetgaact 4080

acatgttcga ggattcgggc aagatcatcc agttcgcgct gttcacgaag ttcgtcaccg 4140

acccgcagga ggcgactctc geggttgggg tcaacgagga gttecgegtte ctgctcaacg 4200

acctgaccag ccagttcacg cgcttcgagce tggccgagtt cgccgacctc aagagcaagt 4260

acgccaagga gttctaccge agggccaagc agtaccgcag ctccggaate tggaagatcg 4320

gccgcegacga gttctgecga ctgettggeg ttccaccgtc ggcaataace cagacacgat 4380

atctgaatca gaaggttctt cagccaattc aggaggagtg tgggcctctce cttggcctga 4440

agatcgagcg ccagtacgtg aaacgcaggc tgtcgggctt cgtgttcaca ttcgcccgeg 4500

agacccctcc ggtgatcgac gccaggecceg tggaggcgag gaagacggac ggcgacggca 4560

agggccattg gacgagcgtt gccgggtacg gcgaggtgtt cacgaccacg gegttgttcg 4620

acgtgacggc cgcccgggct cacttcgacg gcaccgtgga ggccggggaa tgeegtttct 4680

gcgcegtttga cgegegecaac cgegaacate atgcgcggaa cgccggaagg ctgttctage . 4740

ggccgtgtce gegectetgg ggeggttgeg cetgecatgg gtegatetge cgetgttcgg 4800

cctcacgcetg gtetgtgege tgectgatet cectgageag gtcggecttg gtectggggg 4860

cgcttcgete ctcgaacggg cegcetetcee ccaggtecte gggetegete aggtccaacg 4920

gctegtcace ggacggceteg ggecggttet cteectgtge cgggttetee geetgtgege . 4980

gttgttcggce catgcgcagt gcgagggcect tcacctgttc ggggcttagt acttgcatge 5040

ctgcaggtcg attttcgttc gtgaatacat gttataataa ctataactaa taacgtaacg 5100
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210215220 Arg Phe Val Glu Thr Val Ala Ala Leu Ala His His Glu Gly Met Gly 225230235240 Ala Arg
Val Thr Ala Ser His Thr Thr Ala Met His Ser Tyr Asn Gly 245250255 Ala Tyr Thr Ser Arg Leu Phe Arg
Leu Leu Lys Met Ser Gly lle Asn 260265270 Phe Val Ala Asn Pro Leu Val Asn lle His Leu Gin Gly Arg
Phe Asp 275280285 Thr Tyr Pro Lys Arg Arg Gly lle Thr Arg Val Lys Glu Met Leu Glu 290295300

tgactggcaa gagatatttt taaaacaatg aataggttta cacttacttt agttttatgg 5160

aaatgaaaga tcatatcata tataatctag aataaaatta actaaaataa ttattatcta 5220

gataaaaaat ttagaagcca atgaaatcta taaataaact aaattaagtt tatttaatta 5280

acaactatgg atataaaata ggtactaatc aaaatagtga ggaggatata tttgaataca 5340

tacgaacaaa ttaataaagt gaaaaaaata cttcggagac atttaaaaaa taaccttatt 5400

ggtacttaca tgtttggatc aggagttgag agtggaccaa aaccaaatag tgatcttgac 5460

tttttagtcg tcgtatctga accattgaca gatcaaagta aagaaatact tatacaaaaa 5520

attagaccta tttcaaaaaa aataggagat aaaagcaact tacgatatat cgaattaacg 5580

attattattc agcaagaaat ggtaccgtgg aatcatcctc ccaaacaaga atttatttat 5640

ggagaatggt tacaagagct ttatgaacaa ggatacattc ctcagaagga attaaattca 5700

gatttaacca taatgcttta ccaagcaaaa cgaaaaaata aaagaatata cggaaattat 5760

gacttagagg aattactacc tgatattcca ttttctgatg tgagaagagc cattatggat 5820

tcgtcagagg aattaataga taattatcag gatgatgaaa ccaactctat attaacttta 5880

tgccgtatga ttttaactat ggacacgggt aaaatcatac caaaagatat tgcgggaaat 5940

gcagtggctg aatcttctce attagaacat agggagagaa ttttgttage agttcgtagt 6000

tatcttggag agaatattga atggactaat gaaaatgtaa atttaactat aaactattta 6060

aataacagat taaaaaaatt ataaaaaaat tgaaaaaatg gtggaaacac ttttttcaat 6120

ttttttgttt tattatttaa tggggacccc gagtcaggca actatggatg aacgaaatag 6180
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Ser Gly lle Asn Val Cys Phe Gly His Asp Asp Val Phe Asp Pro Trp 305310315320 Tyr Pro Leu Gly Thr
Ala Asn Met Leu Gin Val Leu His Met Gly Leu 325330335 His Val Cys Gin Leu Met Gly Tyr Gly Gin lle
Asn Asp Gly Leu Asn 340345350 Leu lle Thr His His Ser Ala Arg Thr Leu Asn Leu Gin Asp Tyr Gly
355360365 Ile Ala Ala Gly Asn Ser Ala Asn Leu lle lle Leu Pro Ala Glu Asn 370375380 Gly Phe Asp
Ala Leu Arg Arg Gin Val Pro Val Arg Tyr Ser Val Arg 385390395400

acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag accaagttta 6240

ctcatatata ctttagattg atttaaaact tcatttttaa tttaaaagga tctaggtgaa 6300

gatccttttt gataatctca tgaccaaaat cccttaacgt gagttticgt tccactgage 6360

gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat cctttttttc tgcgegtaat 6420

ctgctgcttg caaacaaaaa aaccaccgct accageggtg gtttgtttgc cggatcaaga 6480

gctaccaact ctttttccga aggtaactgg cttcagcaga gcgcagatac caaatactgt 6540

ccttctagtg tagccgtagt taggccacca cttcaagaac tctgtagcac cgcctacata 6600

cctegetetg ctaatectgt taccagtgge tgctgecagt ggcgataagt cgtgtcttac 6660

cgggttggac tcaagacgat agttaccgga taaggcgcag cggtcgggcet gaacgggggg 6720

ttcgtgcaca cagcccagct tggagcgaac gacctacacc gaactgagat acctacageg 6780

tgagctatga gaaagcgcca cgcttcccga agggagaaag gcggacaggt atccggtaag 6840

cggcagggtc ggaacaggag agcgcacgag ggagcttcca gggggaaacg cctggtatct 6900

ttatagtcct gtcgggtttc gccacctetg acttgagegt cgatttttgt gatgetegtc 6960

aggggggcegg agcectatgga aaaacgccag caacgcggcec tttttacggt tectggecett 7020

ttgctggcect titgetcaca tgttctttce tgcgttatce cetgattctg tggataaccg 7080

tattaccgcc tttgagtgag ctgataccgce tcgccgcage cgaacgaccg agecgcagecga 7140

gtcagtgagc gaggaagcgg aag 7163

<210> 28
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Gly Gly Lys Val lle Ala Ser Thr Gin Pro Ala Gin Thr Thr Val Tyr 405410415 Leu Glu Gin Pro Glu Ala
lle Asp Tyr Lys Arg 420425 <210> 29 <211> 18 <212> PRT <213> Bifidobacterium longum <400> 29
Met Ala Tyr Asn Lys Ser Asp Leu Val Ser Lys lle Ala Gin Lys Ser 151015

<211> 427

<212> PRT

<213> Escherichia coli

<400> 28

Met Ser Asn Asn Ala Leu GIn Thr lle lle Asn Ala Arg Leu Pro Gly

1 5 10 15

Glu Glu Gly Leu Trp GIn lle His Leu GIn Asp Gly Lys lle Ser Ala
20 25 30

lle Asp Ala GIn Ser Gly Val Met Pro lle Thr Glu Asn Ser Leu Asp
35 40 45

Ala Glu GIn Gly Leu Val lle Pro Pro Phe Val Glu Pro His lle His
50 55 60

Leu Asp Thr Thr GIn Thr Ala Gly GIn Pro Asn Trp Asn GIn Ser Gly
65 70 75 80

Thr Leu Phe Glu Gly lle Glu Arg Trp Ala Glu Arg Lys Ala Leu Leu
85 90 95

Thr His Asp Asp Val Lys GIn Arg Ala Trp GIn Thr Leu Lys Trp Gin
100 105 110

lle Ala Asn Gly lle GIn His Val Arg Thr His Val Asp Val Ser Asp
115 120 125

30



Asn Leu

Ala Thr Leu Thr Ala Leu Lys Ala Met Leu Glu Val Lys GIn Glu Val
130 135 140

Ala Pro Trp lle Asp Leu Gin lle Val Ala Phe Pro Gin Glu Gly lle
145 150 155 160

Leu Ser Tyr Pro Asn Gly Glu Ala Leu Leu Glu Glu Ala Leu Arg Leu
165 170 175

Gly Ala Asp Val Val Gly Ala lle Pro His Phe Glu Phe Thr Arg Glu
180 185 190

Tyr Gly Val Glu Ser Leu His Lys Thr Phe Ala Leu Ala GIn Lys Tyr
195 200 205

Asp Arg Leu lle Asp Val His Cys Asp Glu lle Asp Asp Glu GIn Ser
210 215 220

Arg Phe Val Glu Thr Val Ala Ala Leu Ala His His Glu Gly Met Gly
225 230 235 240

Ala Arg Val Thr Ala Ser His Thr Thr Ala Met His Ser Tyr Asn Gly
245 250 255

Ala Tyr Thr Ser Arg Leu Phe Arg Leu Leu Lys Met Ser Gly lle Asn
260 265 270
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Phe Val Ala Asn Pro Leu Val Asn lle His Leu GIn Gly Arg Phe Asp
275 280 285

Thr Tyr Pro Lys Arg Arg Gly lle Thr Arg Val Lys Glu Met Leu Glu
290 295 300

Ser Gly lle Asn Val Cys Phe Gly His Asp Asp Val Phe Asp Pro Trp
305 310 315 320

Tyr Pro Leu Gly Thr Ala Asn Met Leu GIn Val Leu His Met Gly Leu
325 330 335

His Val Cys GIn Leu Met Gly Tyr Gly GIn lle Asn Asp Gly Leu Asn
340 345 350

Leu lle Thr His His Ser Ala Arg Thr Leu Asn Leu GIn Asp Tyr Gly
355 360 365

lle Ala Ala Gly Asn Ser Ala Asn Leu lle lle Leu Pro Ala Glu Asn
370 375 380

Gly Phe Asp Ala Leu Arg Arg GIn Val Pro Val Arg Tyr Ser Val Arg
385 390 395 400

Gly Gly Lys Val lle Ala Ser Thr GIn Pro Ala GIn Thr Thr Val Tyr
405 410 415
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Leu Glu GIn Pro Glu Ala lle Asp Tyr Lys Arg
420 425

<210> 29

<211> 18

<212> PRT

<213> Bifidobacterium longum

<400> 29

Met Ala Tyr Asn Lys Ser Asp Leu Val Ser Lys lle Ala GIn Lys Ser
1 5 10 15

Asn Leu
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