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dppA            301 mrislkksgmlklglslvamtvaasvqaktlvycsegspegfnpqlftsg 
M9-8 dppA l     186 mrislkksgmlklglslvamtvaasvqaktlvycsegspegfnpqlftsg 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev       -------------------------------------------------- 
 
dppA            451 ttydassvplynrlvefkigttevipglaekwevsedgktytfhlrkgvk 
M9-8 dppA l     336 ttydassvplynrlvefkigttevipglaekwevsedgktytfhlrkgvk 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev     3 ----gsavpr--------------*pg----------------------- 
 
dppA            601 whdnkefkptrelnaddvvfsfdrqknaq----npyhkvsggsyeyfegm 
M9-8 dppA l     486 whdnkefkptrelnaddvvfsfdrqknaq----npyhkvsggsyeyfegm 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev    30 -------------nglrllfc---qknmlmr**kpvhrknwts---tqse 
 
dppA            739 glpelisevkkvddntvqfvltrpeapfladlamdfasilskeyadammk 
M9-8 dppA l     624 glpelisevkkvddntvqfvltrpeapfladlamdfasilskeyadammk 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev   123 pvrssyssikkipvsatk----------------------------rlma 
 
dppA            889 agtpekldlnpigtgpfqlqqyqkdsrirykafdgywgtkpqidtlvfsi 
M9-8 dppA l     774 agtpekldlnpigtgpfqlqqyqkdsrirykafdgywgtkpqidtlvfsi 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev   189 tgapnrrsir------------w------------------------fsl 
 
dppA           1039 tp-dasvryaklqknecqvmpypnpadiarmkqdksinlmempglnvgyl 
M9-8 dppA l     924 tp-dasvryaklqknecqvmpypnpadiarmkqdksin------------ 
M9-8 dppA lm      2 --------------------pypnpadiarmkqdksinlmempglnvgyl 
M9-8 dppA rev   231 lppdasvryaklqknecqvmpypnpadiarmkqdksinlmempglnvgyl 
 
dppA           1186 synvqkkplddvkvrqaltyavnkdaiikavyqgagvsaknlipptmwgy 
M9-8 dppA l         -------------------------------------------------- 
M9-8 dppA lm     92 synvqkkplddvkvrqaltyavnkdaiikavyqgagvsaknlipptmwgy 
M9-8 dppA rev   381 synvqkkplddvkvrqaltyavnkdaiikavyqgagvsaknlipptmwgy 
 
dppA           1336 nddvqdytydpekakallkeaglekgfsidlwampvqrpynpnarrmaem 
M9-8 dppA l         -------------------------------------------------- 
M9-8 dppA lm    242 nddvqdytydpekakallkeaglekgfsidlwampvqrpcnpnarrmaem 
M9-8 dppA rev   531 nddvqdytydpekakallkeaglekgfsidlwampvqrpcnpnarrmaem 
 
 

pp gy

ynpnarrmaem



dppA           1486 iqadwakvgvqakivtyewgeylkrakdgehqtvmmgwtgdngdpdnffa 
M9-8 dppA l    1035 --------------------------------------------pd---- 
M9-8 dppA lm    392 iqadwakvgvqakivtyewgeylkrakdgehqtvmmgwtgdngdpdnffa 
M9-8 dppA re    681 iqadwakvgvqakivtyewgeylkrakdgehqtvmmgwtgdngdpdnffa 
 
dppA           1636 tlfscaaseqgsnyskwcykpfedliqparatddhnkrvelykqaqvvmh 
M9-8 dppA l         -------------------------------------------------- 
M9-8 dppA lm    542 tlfscaaseqgsnyskwcykpfedliqparatddhnkrvelykqaqvvmh 
M9-8 dppA re    831 tlfscaaseqgsnyskwcykpfedliqparatddhnkrvelykqaqvvmh 
 
dppA           1786 dqapaliiahstvfepvrkevkgyvvdplgkhhfenvsie*lkaiqd*wq 
M9-8 dppA l         -------------------------------------------------- 
M9-8 dppA lm    692 dqapaliiahstvfepvrkevkgyvvdplgkhhfenvsie*lkaiqd*w- 
M9-8 dppA rev   981 dqapaliiahstvfepvrkevkgyvvdplgkhhskt-------------- 
 
dppA           1936 rqkclmrsayqayensamy*ictil*ag*gvnra--sginkahfvnnlyt 
M9-8 dppA l    1041 -----------------------------gngrg*tsvis---------- 
M9-8 dppA lm        -------------------------------------------------- 
M9-8 dppA rev       -------------------------------------------------- 
 
dppA           2080 rwrcasacsairqqyfipcpiragidl*aiqtrssrlrvtien 
M9-8 dppA l    1074 -------------------------------------rit--- 
M9-8 dppA lm        ------------------------------------------- 
M9-8 dppA rev       ------------------------------------------- 
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######################################## 
# Program: needle 
# Rundate: Wed 31 Jul 2013 11:40:46 
# Commandline: needle 
#    -auto 
#    -stdout 
#    -asequence emboss_needle-I20130731-114045-0502-10550216-pg.asequence 
#    -bsequence emboss_needle-I20130731-114045-0502-10550216-pg.bsequence 
#    -datafile EBLOSUM62 
#    -gapopen 10.0 
#    -gapextend 0.5 
#    -endopen 10.0 
#    -endextend 0.5 
#    -aformat3 pair 
#    -sprotein1 
#    -sprotein2 
# Align_format: pair 
# Report_file: stdout 
######################################## 
 
#======================================= 
# 
# Aligned_sequences: 2 
# 1: oppA 
# 2: dppA 
# Matrix: EBLOSUM62 
# Gap_penalty: 10.0 
# Extend_penalty: 0.5 
# 
# Length: 522 
# Identity:     130/522 (24.9%) 
# Similarity:   212/522 (40.6%) 
# Gaps:          86/522 (16.5%) 
# Score: 352.5 
#  
# 
#======================================= 
 
oppA               1 PESNISRDLFEGLLVSDLDG--HPAPGVAESWD-NKDAKVWTFHLRKDAK     47 
                               ...||....|  ...||:||.|: ::|.|.:||||||..| 
dppA               1 ----------YNRLVEFKIGTTEVIPGLAEKWEVSEDGKTYTFHLRKGVK     40 
 
oppA              48 WSDG------TPVTAQDFVYSWQRSVDPNTASPY-----ASYLQYGHIAG     86 
                     |.|.      ..:.|.|.|:|:.|  ..|..:||     .|| :|....| 
dppA              41 WHDNKEFKPTRELNADDVVFSFDR--QKNAQNPYHKVSGGSY-EYFEGMG     87 
 
oppA              87 IDEILEGKKPITDLGVKAIDDHTLEVTLSEPVPYFYKLLVHPSTSPVPKA    136 
                     :.|::.        .||.:||:|::..|:.|...|...|.....|.:.|. 
dppA              88 LPELIS--------EVKKVDDNTVQFVLTRPEAPFLADLAMDFASILSKE    129 
 
oppA             137 ---AIEKFGEKWTQPGNIVTNGAYTLKDWVVNERIVLERSPTYWN---NA    180 
                        |:.|.|.......|.:..|.:.|:.:..:.||..:....||.   .. 
dppA             130 YADAMMKAGTPEKLDLNPIGTGPFQLQQYQKDSRIRYKAFDGYWGTKPQI    179 



 
oppA             181 KTVINQVTYLPIASEVTDVNRY---RSGEIDMTNNSMPIELFQKLKKEIP    227 
                     .|::..:|  |.||.     ||   :..|..:.....|.:: .::|::.. 
dppA             180 DTLVFSIT--PDASV-----RYAKLQKNECQVMPYPNPADI-ARMKQDKS    221 
 
oppA             228 DEVHVDPYLCTYYYEINNQKPPFNDVRVRTALKLGMDRDIIVNKVKAQGN    277 
                     ..:...|.|...|...|.||.|.:||:||.||...:::|.|:..|..... 
dppA             222 INLMEMPGLNVGYLSYNVQKKPLDDVKVRQALTYAVNKDAIIKAVYQGAG    271 
 
oppA             278 MPAYGYTPPYTDGAKLTQPEWFGWSQEKRN-----EEAKKLLAEAGYTAD    322 
                     :.|....|          |..:|::.:.::     |:||.||.|||  .: 
dppA             272 VSAKNLIP----------PTMWGYNDDVQDYTYDPEKAKALLKEAG--LE    309 
 
oppA             323 KPLTINLL-------YNTSDLHKKLAIAASSLWKKNIGVNVKLVNQEWKT    365 
                     |..:|:|.       ||.:  .:::|....:.|.| :||..|:|..||.. 
dppA             310 KGFSIDLWAMPVQRPYNPN--ARRMAEMIQADWAK-VGVQAKIVTYEWGE    356 
 
oppA             366 FLDTRHQGTFDVARAGWCADYNEPTSFLNTML----SNSSMNTAHYKSPA    411 
                     :|.....|.......||..|..:|.:|..|:.    |....|.:.:.... 
dppA             357 YLKRAKDGEHQTVMMGWTGDNGDPDNFFATLFSCAASEQGSNYSKWCYKP    406 
 
oppA             412 FDSIMAETLKVTDEAQRTALYTKAEQQLDKDSAIVPVYYYVNARLVKPWV    461 
                     |:.::.......|..:|..||.:|:..:...:..:.:.:......|:..| 
dppA             407 FEDLIQPARATDDHNKRVELYKQAQVVMHDQAPALIIAHSTVFEPVRKEV    456 
 
oppA             462 GGYTGKDPLDNTYTRNMYIVKH    483 
                     .||. .|||...:..|:.|.   
dppA             457 KGYV-VDPLGKHHFENVSIE--    475 
 
 
#--------------------------------------- 
#--------------------------------------- 
 

######################################## 
# Program: needle 
# Rundate: Mon 22 Jul 2013 22:24:41 
# Commandline: needle 
#    -auto 
#    -stdout 
#    -asequence emboss_needle-I20130722-222440-0427-61188370-pg.asequence 
#    -bsequence emboss_needle-I20130722-222440-0427-61188370-pg.bsequence 
#    -datafile EBLOSUM62 
#    -gapopen 10.0 
#    -gapextend 0.5 
#    -endopen 10.0 
#    -endextend 0.5 
#    -aformat3 pair 
#    -sprotein1 
#    -sprotein2 
# Align_format: pair 
# Report_file: stdout 
######################################## 
 
#======================================= 
# 
# Aligned_sequences: 2 
# 1: SapA 
# 2: DppA 
# Matrix: EBLOSUM62 
# Gap_penalty: 10.0 
# Extend_penalty: 0.5 
# 
# Length: 550 
# Identity:     189/550 (34.4%) 
# Similarity:   301/550 (54.7%) 



# Gaps:          18/550 (3.3%) 
# Score: 939.5 
#  
# 
#======================================= 
 
SapA               1 MRQVL--SSLLVIAGLVSGQAIAAPESPPHADIRDSGFVYCVSGQVNTFN     48 
                     ||..|  |.:|.:...:....:|       |.::....|||..|....|| 
DppA               1 MRISLKKSGMLKLGLSLVAMTVA-------ASVQAKTLVYCSEGSPEGFN     43 
 
SapA              49 PSKASSGLIVDTLAAQFYDRLLDVDPYTYRLMPELAESWEVLDNGATYRF     98 
                     |...:||...|..:...|:||::....|..::|.|||.|||.::|.||.| 
DppA              44 PQLFTSGTTYDASSVPLYNRLVEFKIGTTEVIPGLAEKWEVSEDGKTYTF     93 
 
SapA              99 HLRRDVPFQKTDWFTPTRKMNADDVVFTFQRIFDRNNPWHNVNGSNFPYF    148 
                     |||:.|.:.....|.|||::|||||||:|.|..:..||:|.|:|.::.|| 
DppA              94 HLRKGVKWHDNKEFKPTRELNADDVVFSFDRQKNAQNPYHKVSGGSYEYF    143 
 
SapA             149 DSLQFADNVKSVRKLDNHTVEFRLAQPDASFLWHLATHYASVMSAEYARK    198 
                     :.:...:.:..|:|:|::||:|.|.:|:|.||..||..:||::|.|||.. 
DppA             144 EGMGLPELISEVKKVDDNTVQFVLTRPEAPFLADLAMDFASILSKEYADA    193 
 
SapA             199 LEKEDRQEQLDRQPVGTGPYQLSEYRAGQFIRLQRHDDFWRGKPLMPQVV    248 
                     :.|....|:||..|:||||:||.:|:....||.:..|.:|..||.:..:| 
DppA             194 MMKAGTPEKLDLNPIGTGPFQLQQYQKDSRIRYKAFDGYWGTKPQIDTLV    243 
 
SapA             249 VDLGSGGTGRLSKLLTGECDVLAWPAASQLSILRDDPRLRLTLRPGMNVA    298 
                     ..:....:.|.:||...||.|:.:|..:.::.::.|..:.|...||:||. 
DppA             244 FSITPDASVRYAKLQKNECQVMPYPNPADIARMKQDKSINLMEMPGLNVG    293 
 
SapA             299 YLAFNTAKPPLNNPAVRHALALAINNQRLMQSIYYGTAETAASILPRASW    348 
                     ||::|..|.||::..||.||..|:|...:::::|.|...:|.:::|...| 
DppA             294 YLSYNVQKKPLDDVKVRQALTYAVNKDAIIKAVYQGAGVSAKNLIPPTMW    343 
 
SapA             349 AYDNEAKITEYNPAKSREQLKSLGLE-NLTLKLWVPTRSQAWNPSPLKTA    397 
                     .|:::.:...|:|.|::..||..||| ..::.||.....:.:||:..:.| 
DppA             344 GYNDDVQDYTYDPEKAKALLKEAGLEKGFSIDLWAMPVQRPYNPNARRMA    393 
 
SapA             398 ELIQADMAQVGVKVVIVPVEGRFQEARLMDMSHDLTLSGWATDSNDPDSF    447 
                     |:||||.|:|||:..||..|......|..|..|...:.||..|:.|||:| 
DppA             394 EMIQADWAKVGVQAKIVTYEWGEYLKRAKDGEHQTVMMGWTGDNGDPDNF    443 
 
SapA             448 FRPLLSCAAIHSQTNLAHWCDPKFDSVLRKALSSQQLAARIEAYDEAQSI    497 
                     |..|.||||....:|.:.||...|:.:::.|.::.....|:|.|.:||.: 
DppA             444 FATLFSCAASEQGSNYSKWCYKPFEDLIQPARATDDHNKRVELYKQAQVV    493 
 
SapA             498 LAQELPILPLASSLRLQAYRYDIKGLVLSPFGNASFAGVYREKQDEVKKP    547 
                     :..:.|.|.:|.|...:..|.::||.|:.|.|...|..|..|         
DppA             494 MHDQAPALIIAHSTVFEPVRKEVKGYVVDPLGKHHFENVSIE--------    535 
 

######################################## 
# Program: needle 
# Rundate: Wed 31 Jul 2013 11:44:25 
# Commandline: needle 
#    -auto 
#    -stdout 
#    -asequence emboss_needle-I20130731-114424-0707-55783646-oy.asequence 
#    -bsequence emboss_needle-I20130731-114424-0707-55783646-oy.bsequence 
#    -datafile EBLOSUM62 
#    -gapopen 10.0 
#    -gapextend 0.5 
#    -endopen 10.0 
#    -endextend 0.5 



#    -aformat3 pair 
#    -sprotein1 
#    -sprotein2 
# Align_format: pair 
# Report_file: stdout 
######################################## 
 
#======================================= 
# 
# Aligned_sequences: 2 
# 1: oppA 
# 2: sapA 
# Matrix: EBLOSUM62 
# Gap_penalty: 10.0 
# Extend_penalty: 0.5 
# 
# Length: 533 
# Identity:     128/533 (24.0%) 
# Similarity:   219/533 (41.1%) 
# Gaps:          96/533 (18.0%) 
# Score: 315.5 
#  
# 
#======================================= 
 
oppA               1 PESNISRDLFEGLLVSDLDGHP---APGVAESWDNKD-AKVWTFHLRKD-     45 
                         ::...::.||  |:|.:.   .|.:||||:..| ...:.||||:|  
sapA               1 ----LAAQFYDRLL--DVDPYTYRLMPELAESWEVLDNGATYRFHLRRDV     44 
 
oppA              46 ----AKWSDGT-PVTAQDFVYSWQRSVDPN--------TASPYASYLQYG     82 
                         ..|...| .:.|.|.|:::||..|.|        :..||...||:. 
sapA              45 PFQKTDWFTPTRKMNADDVVFTFQRIFDRNNPWHNVNGSNFPYFDSLQFA     94 
 
oppA              83 HIAGIDEILEGKKPITDLGVKAIDDHTLEVTLSEP-VPYFYKLLVHPSTS    131 
                          |.:         ..|:.:|:||:|..|::| ..:.:.|..|.::. 
sapA              95 -----DNV---------KSVRKLDNHTVEFRLAQPDASFLWHLATHYASV    130 
 
oppA             132 PVPKAA--IEKFGEKWTQPGNIVTNGAYTLKDWVVNERIVLERSPTYWNN    179 
                     ...:.|  :||...:.......|..|.|.|.::...:.|.|:|...:| . 
sapA             131 MSAEYARKLEKEDRQEQLDRQPVGTGPYQLSEYRAGQFIRLQRHDDFW-R    179 
 
oppA             180 AKTVINQVTYLPIASEVTD-VNRYRSGEIDMTNNSMPIELFQKLKKEIPD    228 
                     .|.::.||. :.:.|..|. :::..:||.|:.  :.|......:.::.|. 
sapA             180 GKPLMPQVV-VDLGSGGTGRLSKLLTGECDVL--AWPAASQLSILRDDPR    226 
 
oppA             229 -EVHVDPYLCTYYYEINNQKPPFNDVRVRTALKLGMDRDIIVNKV-----    272 
                      .:.:.|.:...|...|..|||.|:..||.||.|.::...::..:      
sapA             227 LRLTLRPGMNVAYLAFNTAKPPLNNPAVRHALALAINNQRLMQSIYYGTA    276 
 
oppA             273 -KAQGNMPAYGYTPPYTDGAKLTQPEWFGWSQEKRNEEAKKLLAEAGYTA    321 
                      .|...:|...:.  |.:.||:|:     ::..|..|:.|.|..|      
sapA             277 ETAASILPRASWA--YDNEAKITE-----YNPAKSREQLKSLGLE-----    314 
 
oppA             322 DKPLTINL-------LYNTSDLHKKLAIAASSLWKKNIGVNVKLVNQEWK    364 
                       .||:.|       .:|.|.|.....|.|.   ...:||.|.:|..|.: 
sapA             315 --NLTLKLWVPTRSQAWNPSPLKTAELIQAD---MAQVGVKVVIVPVEGR    359 
 
oppA             365 ----TFLDTRHQGTFDVARAGWCADYNEPTSFLNTMLS----NSSMNTAH    406 
                         ..:|..|    |:..:||..|.|:|.||...:||    :|..|.|| 
sapA             360 FQEARLMDMSH----DLTLSGWATDSNDPDSFFRPLLSCAAIHSQTNLAH    405 
 
oppA             407 YKSPAFDSIMAETLKVTDEAQRTALYTKAEQQLDKDSAIVPVYYYVNARL    456 
                     :..|.|||::.:.|.....|.|...|.:|:..|.::..|:|:...:..:. 
sapA             406 WCDPKFDSVLRKALSSQQLAARIEAYDEAQSILAQELPILPLASSLRLQA    455 
 
oppA             457 VKPWVGGYTGKDPLDNTYTRNMYIVKH------    483 
                     .:..:.|.. ..|..|.....:|..|.       
sapA             456 YRYDIKGLV-LSPFGNASFAGVYREKQDEVKKP    487 
 



pKD3
2804 bps

500

1000

1500

2000

2500

AflIII 14
BmgBI 15

BstBI 48
SwaI 99

AccIII 558
BsmI 567

PvuII 656

Bpu10I 781

MmeI 851

NdeI 1039

PsiI 1204

NotI 1446
EagI 1447

BanI 1537
AhdI 1584

Cfr10I 1669
BglI 1703

FspI 1809
SfcI 1830

PvuI 1956

XmnI 2184

BssSI 2253
Alw44I 2256

Bme1580I 2256
Eco57I 2271

EarI 2378
BspHI 2424
BciVI 2432

AarI 2502
BspMI 2503

ClaI 2509

NspI 2799
SphI 2799

PS1

cat

PS2

bla



pKD46
6329 bps

1000

2000

3000

4000

5000

6000

EcoRV 299
BssHII 585

Van91I 829
DrdI 943
SapI 971
BstEII 992
MluI 1050

BamHI 1154
BanII 1221
Ecl136II 1221
SacI 1221

BfrBI 1504
NsiI 1504

SexAI 1632
SalI 1726
BclI 1742

XcmI 1932
BsrGI 1975

DraIII 2559
AleI 2645
SgrAI 2645

SmaI 2854
XmaI 2854

BstXI 3389
NcoI 3389
StyI 3389

BsaAI 3675
SnaBI 3675

PciI 4046

SpeI 4513

NotI 4832
EagI 4833

MmeI 4872
BbeI 4967
KasI 4967
NarI 4967
SfoI 4967

AhdI 5406
BsaI 5478

BpmI 5496

PvuI 5778
XmnI 6006

BssSI 6075
Alw44I 6078

gam

bet

exo
repA101

bla




























