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Annotations for ['1f4l', '1mkh'] (6.1.1.10)

October 4, 2005

1 Downloads

1.1 Structure-�les

� 1f4l.pdb from http://projects.villa-bosch.de/dbase/pdba/mmol/1f4l.pdb.gz

� 1mkh.pdb from http://projects.villa-bosch.de/dbase/pdba/mmol/1mkh.pdb.gz

1.2 Engineering

�
Name Organism Impact
A355C Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 115

�
Name Organism Impact

C337A/C340A Saccharomyces cerevisiae ['notclassi�ed']

Commentary: site-directed mutagenesis, inactive

�
Name Organism Impact
C350A Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 1.5

�
Name Organism Impact

C350A/C353A Saccharomyces cerevisiae ['notclassi�ed']

Commentary: site-directed mutagenesis, inactive

�
Name Organism Impact
C353A Saccharomyces cerevisiae ['notclassi�ed']

Commentary: site-directed mutagenesis, catalytically inactive, no in vivo
complementation of a de�cient yeast strain

�
Name Organism Impact
C367A Saccharomyces cerevisiae ['notclassi�ed']

Commentary: site-directed mutagenesis, catalytically inactive, no in vivo
complementation of a de�cient yeast strain, mutant shows a second zinc-
binding knuckle structure
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�
Name Organism Impact
D348G Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 4.7

�
Name Organism Impact
D370A Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 8.7

�
Name Organism Impact
D666A Escherichia coli ['activity']

Commentary: activity is similar to the wild-type enzyme

�
Name Organism Impact
G23A Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
G23P Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
G347R Saccharomyces cerevisiae ['notclassi�ed']

Commentary: site-directed mutagenesis, catalytically inactive, no in vivo
complementation of a de�cient yeast strain

�
Name Organism Impact
H21N Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
H21Q Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
H24N Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
H24Q Escherichia coli ['notclassi�ed']
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Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
I363N Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 84

�
Name Organism Impact
K335Q Escherichia coli ['activity']

Commentary: mutants produced by site-directed mutagenesis, Lys335-
Gln substitution results in a complete loss of activity, similar loss of ac-
tivity is observed when Lys335 is changed into alanine, glutamic acid, or
arginine

�
Name Organism Impact
K860A Homo sapiens ['activity']

Commentary: site-directed mutagenesis, reduced activity

�
Name Organism Impact
K863A Homo sapiens ['activity']

Commentary: site-directed mutagenesis, reduced activity

�
Name Organism Impact
K866A Homo sapiens ['activity']

Commentary: site-directed mutagenesis, reduced activity

�
Name Organism Impact
K880A Homo sapiens ['mechanism']

Commentary: site-directed mutagenesis, altered kinetics

�
Name Organism Impact
L22A Escherichia coli ['notclassi�ed']

Commentary: mutant enzymes: L22A variant, G23A variant, G23P vari-
ant, H21N variant, H21Q variant, H24N variant, and H24Q variant, with
reduced catalytic e�cience and lowered maximal rate

�
Name Organism Impact
more Saccharomyces cerevisiae ['notclassi�ed']

Commentary: a strain carrying the MES1 structure gene on a high copy
number plasmid, pFL1

�
Name Organism Impact
more Escherichia coli ['kinetics']

Commentary: mutant strains with an increased Km for methionine

�
Name Organism Impact
more Bacillus stearothermophilus ['activity']

Commentary: construction of a truncated enzyme form with 25
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�
Name Organism Impact
more Saccharomyces cerevisiae ['notclassi�ed']

Commentary: construction of an inactive strain by gene disruption

�
Name Organism Impact
more Escherichia coli ['notclassi�ed']

Commentary: construction of C-terminal truncated mutant, removal of
beta10 strand and insertion of a stop codon at position 666, M665

�
Name Organism Impact
P338I Saccharomyces cerevisiae ['activity']

Commentary: site-directed mutagenesis, 74

�
Name Organism Impact
R857A Homo sapiens ['activity']

Commentary: site-directed mutagenesis, reduced activity

�
Name Organism Impact
T10M Escherichia coli ['activity']

Commentary: natural mutant, 5

�
Name Organism Impact
Y15A Escherichia coli ['activity']

Commentary: natural mutant, very low residual activity, complementa-
tion of an enzyme-de�cient Escherichia coli strain

�
Name Organism Impact
Y94H Escherichia coli ['notclassi�ed']

Commentary: natural mutant, unstable, no complementation of an enzyme-
de�cient Escherichia coli strain

2 Alignment of Saccharomyces cerevisiae's Mu-

tations

align to reference sequence:
Compare sequences of length 349 and 750

VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG
1 --------------------------------------------------------

IEPMYPTIISSVAYIINLGVAVVADSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE
59 --------------------------------------------------------

LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKILRNVFN
117 --------------------------------------------------------

GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK
175 --------------------------------------------------------

SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW
233 --------------------------------------------------------

WQKWEKTYNSTISVYGITADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS
291 --------------------------------------------------------
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QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNI LEF
349 --------------------------------------------- D??C??? I ???

PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK
407 ???? A?C??C?DG???????? PC?????????????????????????????????

TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT
465 ????????????????????????????????????????????????????????

GYEDTGCIFLANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK
523 ????????????????????????????????????????????????????????

PLIESDKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS
581 ????????????????????????????????????????????????????????

NLAYVNAFLILDTTTLPEKLEVLYNEIAKNTLVEVHQQPLEKHYLLNQLSALAFQY
639 ????????????????????????????????????????????????????????

KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIk
697 ????????????????????????????????????????????????????????

L-NNALQLHAPHKKSKDFSILFS
755 ?L---------------------

minimal editing distance: 4045 Alignment: -22

2.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 750 and 549

E----- KSA-- EVLA- EVQRMDIRNYL-- AKFPNVKHGLLPQQI GDWTLETNLFAE
1 VQQGGYK- ARWEDIKKE---- DIRQFLYEAKNI N-- HGEL--- I A--- LH--- F--

ARETLKPLVPK- LYTMLVRFLNI -- G--- MSC-I AQLDADR--- GEQKAVVW----
59 - RDDIK- LAPANL-- MK---- NI KEGIEP MYPTI ISSVAYIINL GV-- AVVADSKE

PAQE---- DVYRNA- LD---- A- LAM- IE -- RVAKGFERSEWAEG--I VEAADTFT
117 PSQSFLTNDLK- NEQLFQNGRASLSMAIE LGRREHGLEM-EKVYNSLI - ENI D---

KYLQPDALESALVG-- DFRKNIF GANRSALNVVK--- NVID--- A---- NVRQVFD
175 KVLG-DYN-S-- VKKPDF- KPVVG- NYKA- NVFKILR NVFNGLNALLESNNRAVFD

ELNLDIDDI-- RSSLKATYYYRL- SDADFHNLWTS-- AKI- FTG-- RSKSMKAGNV
233 DWSFHSDSSEPRVS-- ALYY- RWVSPSIG----- SDQANNGFVGVGRSKSFK- GNE

TV- YGHVFLNSPKRFNSGE-- LMA-PWFLS- HFYVI DKGI FHYL--- EATSDK-KW
291 YQLYETTNLHHLMTWNE- ETGLQSGP- FVVTHFPVNDKGMFQYLSVHEPNNWWQKW

YEDFSVSDGRKDCLNKF- SGMYGIPADLWVYF---- YKG-PANPIEF GFYPADRSI
349 - E-------- KTY- NSTI SV- YGITADFWVYLVKDKYKELPV- PT-- GWVL-DRTI

DWQQLGSEFWEQM-- K- NAVQ-- EQLAGSRTWAQLMESF- SPL- DFF- F- HESDRM
407 CRPKLGDKLWSQTIT KSNKSWNGEESAKEV-W---- ESIQ SELKDLSLFI HDSYKP

VPTAGSVVSK-- PEILE TPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEP
465 EPSADDL-- KCRPNILE FPDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVP

DYLQ- - SITR--- N--- KI FGN--- E-- KL--- RS- Y--- I LE----- S-------
523 CYLQKMSQEELYGNSNLKTFIHQAI ETQKDTTTRGFYDFGI QFWKYVDSHIKHYKD

- LQRN--- EESH-TSH--- YNDYS- I --- NF-- G---- AF- DTQHEQSMEGI MQE-
581 CLQRPTVGEELAKTETATGYEDTGCI FLANYNRGKCYRAFI DASLV-S-- GI INGL

- P--------- TI GLQQA--- K- LMI ---- P-- TGHADD-- ACI -- F---------
639 HPVNNVYPLASTI - LINRENPKPL- I ESDKPKVTLDAQIKVAGI NKFSSSDRPVHK

------ N- V---- E---- HGRMRQ--YRVWVDAQ- I H------ E- LM---------
697 KALAVANHVKSPLEPFKSHVLSSNLAY- VN-- AFLI LDTTTLPEKLEVLYNEIAKN

----- HG-- L-- HI----- S----------- G----------- NAY---- P-----
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755 TLVEVHQQPLEKHYLLNQLSALAFQYKDSTQGEFDDMVYRLIANADFLLFPEKTNR
L-- ACT--- V--- LI K--------- K--- AXXX-------------- -

813 LEMAANDNDVEPKLNKSAYELALAIKLNNALQLHAPHKKSKDFSILFS

Matches with 36 A355C : 333 G 7! 143 G
C337A/C340A : 315 K 7! 0 -
C350A : 328 D 7! 138 D
C350A/C353A : 328 D 7! 138 D
C353A : 331 V 7! 141 V
C367A : 345 G 7! 155 G
D348G : 326 L 7! 136 L
D370A : 348 C 7! 158 C
G347R : 325 Y 7! 135 F
I363N : 341 D 7! 151 P
L22A : 0 S 7! 0 -
P338I : 316 Q 7! 126 Q

2.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 750 and 108

-------- RV--- K---------- A----- G- L--------- KVE----- K-----
1 VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG

------------------------ D--- P----------------------- M---
59 IEPMYPTIISSVAYIINLGVAVVA DSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE

L------ L------------------------------------ A- V---- RE---
117 LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKIL RNVFN

G------------- DD------------- A-------------- A-----------
175 GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK

-------- L----- L--- M------ G- QSGI----------- GX--- LKK-- P---
233 SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW

---- EL-- N--------- A--- V-- V-------- V---- VY- R-------------
291 WQKWEKTYNSTISVYGIT ADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS

------ N------------------- L-- L---------- E------------- E-
349 QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNILEF

P------ KY- -- - --- - Y-- K--- - - - -- - - - - -------- - K----- L- G-----
407 PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK

----- A---------------------- V---------- LTR-- V- E---------
465 TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT

--- D- G--- L------------- D--- VK-------- V-- VY- L----------- K
523 GYEDTGCIF LANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK

----- D------- A------- N------- P- HDK--- V-------- E---------
581 PLIES DKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS

--------- I ---------------- I - K---------------------------
639 NLAYVNAFLI LDTTTLPEKLEVLYNEI AKNTLVEVHQQPLEKHYLLNQLSALAFQY

----- G----- V- RL---- D- L---- K------ AF- D- DF-- KV---- YM------
697 KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIK

--------------------- -
755 LNNALQLHAPHKKSKDFSILFS
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Matches with 20 A355C : 333 G 7! 0 -
C337A/C340A : 315 K 7! 49 K
C350A : 328 D 7! 0 -
C350A/C353A : 328 D 7! 0 -
C353A : 331 V 7! 0 -
C367A : 345 G 7! 0 -
D348G : 326 L 7! 0 -
D370A : 348 C 7! 0 -
G347R : 325 Y 7! 0 -
I363N : 341 D 7! 0 -
L22A : 0 S 7! 0 -
P338I : 316 Q 7! 0 -
Compare sequences of length 750 and 108

-------- RV--- K---------- A----- G- L--------- KVE----- K-----
1 VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG

------------------------ D--- P----------------------- M---
59 IEPMYPTIISSVAYIINLGVAVVA DSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE

L------ L------------------------------------ A- V---- RE---
117 LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKIL RNVFN

G------------- DD------------- A-------------- A-----------
175 GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK

-------- L----- L--- M------ G- QSGI----------- GX--- LKK-- P---
233 SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW

---- EL-- N--------- A--- V-- V-------- V---- VY- R-------------
291 WQKWEKTYNSTISVYGIT ADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS

------ N------------------- L-- L---------- E------------- E-
349 QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNILEF

P------ KY- -- - --- - Y-- K--- - - - -- - - - - -------- - K----- L- G-----
407 PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK

----- A---------------------- V---------- LTR-- V- E---------
465 TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT

--- D- G--- L------------- D--- VK-------- V-- VY- L----------- K
523 GYEDTGCIF LANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK

----- D------- A------- N------- P- HDK--- V-------- E---------
581 PLIES DKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS

--------- I ---------------- I - K---------------------------
639 NLAYVNAFLI LDTTTLPEKLEVLYNEI AKNTLVEVHQQPLEKHYLLNQLSALAFQY

----- G----- V- RL---- D- L---- K------ AF- D- DF-- KV---- YM------
697 KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIK

--------------------- -
755 LNNALQLHAPHKKSKDFSILFS

Matches with 20 A355C : 333 G 7! 0 -
C337A/C340A : 315 K 7! 49 K
C350A : 328 D 7! 0 -
C350A/C353A : 328 D 7! 0 -
C353A : 331 V 7! 0 -
C367A : 345 G 7! 0 -
D348G : 326 L 7! 0 -
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D370A : 348 C 7! 0 -
G347R : 325 Y 7! 0 -
I363N : 341 D 7! 0 -
L22A : 0 S 7! 0 -
P338I : 316 Q 7! 0 -

3 Alignment of Saccharomyces cerevisiae's Mu-

tations

align to reference sequence:
Compare sequences of length 1 and 750

VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG
1 --------------------------------------------------------

IEPMYPTIISSVAYIINLGVAVVADSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE
59 --------------------------------------------------------

LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKILRNVFN
117 --------------------------------------------------------

GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK
175 --------------------------------------------------------

SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW
233 --------------------------------------------------------

WQKWEKTYNSTISVYGITADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS
291 --------------------------------------------------------

QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNILEF
349 --------------------------------------------------------

PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK
407 --------------------------------------------------------

TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT
465 --------------------------------------------------------

GYEDTGCIFLANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK
523 --------------------------------------------------------

PLIESDKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS
581 --------------------------------------------------------

NLAYVNAFLILDTTTLPEKLEVLYNEIAKNTLVEVHQQPLEKHYLLNQLSALAFQY
639 --------------------------------------------------------

KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIk
697 ---------------------------------------------------- L---

LNNALQLHAPHKKSKDFSILFS
755 ----------------------

minimal editing distance: 30 Alignment: 3

3.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 750 and 549

E----- KSA-- EVLA- EVQRMDIRNYL-- AKFPNVKHGLLPQQI GDWTLETNLFAE
1 VQQGGYK- ARWEDIKKE---- DIRQFLYEAKNI N-- HGEL--- I A--- LH--- F--
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ARETLKPLVPK- LYTMLVRFLNI -- G--- MSC-I AQLDADR--- GEQKAVVW----
59 - RDDIK- LAPANL-- MK---- NI KEGIEP MYPTI ISSVAYIINL GV-- AVVADSKE

PAQE---- DVYRNA- LD---- A- LAM- IE -- RVAKGFERSEWAEG--I VEAADTFT
117 PSQSFLTNDLK- NEQLFQNGRASLSMAIE LGRREHGLEM-EKVYNSLI - ENI D---

KYLQPDALESALVG-- DFRKNIF GANRSALNVVK--- NVID--- A---- NVRQVFD
175 KVLG-DYN-S-- VKKPDF- KPVVG- NYKA- NVFKILR NVFNGLNALLESNNRAVFD

ELNLDIDDI-- RSSLKATYYYRL- SDADFHNLWTS-- AKI- FTG-- RSKSMKAGNV
233 DWSFHSDSSEPRVS-- ALYY- RWVSPSIG----- SDQANNGFVGVGRSKSFK- GNE

TV- YGHVFLNSPKRFNSGE-- LMA-PWFLS- HFYVI DKGI FHYL--- EATSDK-KW
291 YQLYETTNLHHLMTWNE- ETGLQSGP- FVVTHFPVNDKGMFQYLSVHEPNNWWQKW

YEDFSVSDGRKDCLNKF- SGMYGIPADLWVYF---- YKG-PANPIEF GFYPADRSI
349 - E-------- KTY- NSTI SV- YGITADFWVYLVKDKYKELPV- PT-- GWVL-DRTI

DWQQLGSEFWEQM-- K- NAVQ-- EQLAGSRTWAQLMESF- SPL- DFF- F- HESDRM
407 CRPKLGDKLWSQTIT KSNKSWNGEESAKEV-W---- ESIQ SELKDLSLFI HDSYKP

VPTAGSVVSK-- PEILE TPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEP
465 EPSADDL-- KCRPNILE FPDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVP

DYLQ-- SITR--- N--- KI FGN--- E-- KL--- RS- Y--- I LE----- S-------
523 CYLQKMSQEELYGNSNLKTFIHQAI ETQKDTTTRGFYDFGI QFWKYVDSHIKHYKD

- LQRN--- EESH-TSH--- YNDYS- I --- NF-- G---- AF- DTQHEQSMEGI MQE-
581 CLQRPTVGEELAKTETATGYEDTGCI FLANYNRGKCYRAFI DASLV-S-- GI INGL

- P--------- TI GLQQA--- K- LMI ---- P-- TGHADD-- ACI -- F---------
639 HPVNNVYPLASTI - LINRENPKPL- I ESDKPKVTLDAQIKVAGI NKFSSSDRPVHK

------ N- V---- E---- HGRMRQ--YRVWVDAQ- I H------ E- LM---------
697 KALAVANHVKSPLEPFKSHVLSSNLAY- VN-- AFLI LDTTTLPEKLEVLYNEIAKN

----- HG-- L-- HI----- S----------- G----------- NAY---- P-----
755 TLVEVHQQPLEKHYLLNQLSALAFQYKDSTQGEFDDMVYRLIANADFLLFPEKTNR

L-- ACT--- V--- LI K------ - -- K--- AXXX---------------
813 LEMAANDNDVEPKLNKSAYELALAI KLNNALQLHAPHKKSKDFSILFS

Matches with 36 L22A : 25 L 7! 0 -

3.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 750 and 108

-------- RV--- K---------- A----- G- L--------- KVE----- K-----
1 VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG

------------------------ D--- P----------------------- M---
59 IEPMYPTIISSVAYIINLGVAVVA DSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE

L------ L------------------------------------ A- V---- RE---
117 LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKIL RNVFN

G------------- DD------------- A-------------- A-----------
175 GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK

-------- L----- L--- M------ G- QSGI----------- GX--- LKK-- P---
233 SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW

---- EL-- N--------- A--- V-- V-------- V---- VY- R-------------
291 WQKWEKTYNSTISVYGIT ADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS

------ N------------------- L-- L---------- E------------- E-
349 QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNILEF
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P------ KY-------- Y-- K--------------------- K----- L- G-----
407 PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK

----- A---------------------- V---------- LTR-- V- E---------
465 TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT

--- D- G--- L------------- D--- VK-------- V-- VY- L----------- K
523 GYEDTGCIF LANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK

----- D------- A------- N------- P- HDK--- V-------- E---------
581 PLIES DKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS

--------- I ---------------- I - K---------------------------
639 NLAYVNAFLI LDTTTLPEKLEVLYNEI AKNTLVEVHQQPLEKHYLLNQLSALAFQY

----- G----- V- RL---- D- L---- K------ AF- D- DF-- KV---- YM-- - ---
697 KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIK

----------------------
755 LNNALQLHAPHKKSKDFSILFS

Matches with 20 L22A : 25 L 7! 0 -
Compare sequences of length 750 and 108

-------- RV--- K---------- A----- G- L--------- KVE----- K-----
1 VQQGGYKARWEDIKKEDIRQFLYEAKNINHGELIALHFRDDIKLAPANLMKNIKEG

------------------------ D--- P----------------------- M---
59 IEPMYPTIISSVAYIINLGVAVVA DSKEPSQSFLTNDLKNEQLFQNGRASLSMAIE

L------ L------------------------------------ A- V---- RE---
117 LGRREHGLEMEKVYNSLIENIDKVLGDYNSVKKPDFKPVVGNYKANVFKIL RNVFN

G------------- DD------------- A-------------- A-----------
175 GLNALLESNNRAVFDDWSFHSDSSEPRVSALYYRWVSPSIGSDQANNGFVGVGRSK

-------- L----- L--- M------ G- QSGI----------- GX--- LKK-- P---
233 SFKGNEYQLYETTNLHHLMTWNEETGLQSGPFVVTHFPVNDKGMFQYLSVHEPNNW

---- EL-- N--------- A--- V-- V-------- V---- VY- R-------------
291 WQKWEKTYNSTISVYGIT ADFWVYLVKDKYKELPVPTGWVLDRTICRPKLGDKLWS

------ N------------------- L-- L---------- E------------- E-
349 QTITKSNKSWNGEESAKEVWESIQSELKDLSLFIHDSYKPEPSADDLKCRPNILEF

P------ KY-------- Y-- K--------------------- K----- L- G-----
407 PDLLAGCKDCQDGRADDYHCKPCEGEVYRDALYSNHVPCYLQKMSQEELYGNSNLK

----- A---------------------- V---------- LTR-- V- E---------
465 TFIHQAIETQKDTTTRGFYDFGIQFWKYVDSHIKHYKDCLQRPTVGEELAKTETAT

--- D- G--- L------------- D--- VK-------- V-- VY- L----------- K
523 GYEDTGCIF LANYNRGKCYRAFIDASLVSGIINGLHPVNNVYPLASTILINRENPK

----- D------- A------- N------- P- HDK--- V-------- E---------
581 PLIES DKPKVTLDAQIKVAGINKFSSSDRPVHKKALAVANHVKSPLEPFKSHVLSS

--------- I ---------------- I - K---------------------------
639 NLAYVNAFLI LDTTTLPEKLEVLYNEI AKNTLVEVHQQPLEKHYLLNQLSALAFQY

----- G----- V- RL---- D- L---- K------ AF- D- DF-- KV---- YM-- - ---
697 KDSTQGEFDDMVYRLIANADFLLFPEKTNRLEMAANDNDVEPKLNKSAYELALAIK

----------------------
755 LNNALQLHAPHKKSKDFSILFS

Matches with 20 L22A : 25 L 7! 0 -

10



4 Alignment of Bacillus stearothermophilus's Mu-

tations

align to reference sequence:
Compare sequences of length 1 and 649

KIKTGNPVHQDVTALSFGGGSGGALIMGESWEGRLKAPKLNAVCIVKKGILEEPKY
1 --------------------------------------------------------

FEAIGSIVQRKEGGLDLQLKLLKDANKMREPQVVEAVRLDVKAFDDISIEEARAAQ
59 --------------------------------------------------------

KEEKAAEAPKGGQMHAKIYEVEVGIDLRPFLPEGKQVNTGEPILGFDYLSDWEKLS
117 --------------------------------------------------------

RDSIGLQTFIREPTRTLFPQLLVATYRLSEALHAMVSALEERKSEEKALVWPQTED
175 --------------------------------------------------------

IYKNTRGILQWVASLAVSFEMREMAEEYQRVVERATESLDRDFPTKPGRYPPIAGG
233 --------------------------------------------------------

FYKEIMAVTRHLLNGLDNALDYNIREIFGEPTFVGDSGFPVERLLYYRLADLGYRD
291 --------------------------------------------------------

IIMVPDVVNGKSKSMKGDKMLLWGHGFVKKPLPLGLAMLMIPWYITHFRVIEKGVL
349 --------------------------------------------------------

HVDAPWYKRFKEDNDTGYGLATIYNALADIWVYIVHKPDGPVKIGWDFTTRSVALD
407 --------------------------------------------------------

ELGPKIFNNIMENKRSEPQIFDPNEEYYQLLRDVYKSMRFFYSEEKVKEVPRGCDP
465 --------------------------------------------------------

CNGDVLQRETYFSECPTCYWGEYEGLYIDGQEVLRAFIKEVIKKHREQTTRIFDDY
523 --------------------------------------------------------

SIDLKRWLEQIGAVIDDVYQQPTVGKEQAKRQIKQGHEDTGTLYMVDYGRLRKYRA
581 --------------------------------------------------------

MADGAVTTYAhGIHLKDSPYYIPTTLYFTKKEM
639 -------------- L------------------

minimal editing distance: 30 Alignment: -4

4.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 649 and 549

E- K------------ S------- A---- EV---- L- A-------------- E----
1 KI KTGNPVHQDVTALSFGGGSGGALIMGESWEGRLKAPKLNAVCIVKKGILEEPKY

------- VQRM---- DIRNYL--- A- KF-- PNV-------- K--------------
59 FEAIGSI VQRKEGGLDLQLKLLKDANKMREPQVVEAVRLDVKAFDDISIEEARAAQ

-------------- H-------- G-- L--- LPQ-- Q------ I - G- D---- WT- LE
117 KEEKAAEAPKGGQMHAKIYEVEVGID LRPFLPEGKQVNTGEPI LGFDYLSDWEKLS

TN--- L-- FA- EA- RETLKP- L- VPKLYTMLVRFLNIGM- SCI AQLDADRG-EQKA
175 RDSIGLQTFIR EPTR- TLFPQLLVAT- YR- LSEALHA-MVS-- A- LEE-RKSEEKA

VVWPAQ- EDVYRNA--- LD-- A- LAMIERVAKGFE- RSEWAEGI-- V- EAA---- D
233 LVWP- QTEDI YKNTRGILQWVASLA---- VS-- FEMR- EMAEEYQRVVERATESLD

T- F- TK--- YLQPDALESALVGDFRKNI FGAN- RSALNVVKNVI DANVRQVFDELN
291 RDFPTKPGRYP- PI AG----- G- FYKEI M-AVTRHLLNGLDNALDYNI REI FGEPT

LDI DDI---- RSSLKATYYYRLSDADFHNLWTSAKI FT----- GRSKSMKAGNVTV
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349 FVGDSGFPVERL- L--- YY- RL-- AD--- LGYRDII MVPDVVNGKSKSMK- GDKML
Y- GHVFLNSPKRFNSGE-- LMAPWFLSHFYVI DKGIF HYLEATSDKKWYEDFSVSD

407 LWGHGFVKKPLPL-- GLAMLMI PWYIT HFRVI EKGVLHVD-AP---- WYKRF----
GRK- DCLNKFSGMYG--- I P- A-- DLWVYFY- KGPANP-- I EFG-- FYPADRSI--

465 -- KED-- NDT-G- YGLATI YNALADI WVYIVHK- PDGPVKI -- GWDFTT-- RSVAL
DWQQLGSE-FWEQMKNAVQE- QLAGSRTWA-QLMESFSPL- DFFFHESDRMVPTAG

523 DE-- LGPKI FNNIMENKRSEPQIFDPNEEYYQL------ LRDVYK-- SMRFFY---
SV-- VSKPEILET PSYTAGCVECN- DGYQDP--- SKCKPCTGKVFRDPLFMGKEPD

581 SEEKV- K- EV--- PR--- GCDPCNGDVLQRETYFSEC- P- TCYW------- G- E--
Y-- LQSI TRNKIFGNEKLRSYI LESLQ-- RNEESHTSHYNDYSINFGAFDTQH-- E

639 YEGLY- I D----- GQEVLRAFI KEVIKKHR- EQT-TRIFDDYSI----- DLKRWLE
QSMEG-- I M--- QEPTI GLQQAKLMI PTGHADDACIFNVEHGRMRQYRVWVD- AQI

697 QI-- GAVI DDVYQQPTVGKEQAKRQI KQGHEDTGTLYMVDYGRLRKYRAMADGAVT
HELMHGLHI -- SGNAY- PLACTVLI-- KKAXXX-

755 TYA-HGI HLKDSPY-YI PT-- T- LYFTKKEM---

Matches with 38 L22A : 18 L 7! 20 I

4.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 649 and 108

RVK---------- A--- G------ LKV-E------ KDPML---------- L-----
1 KI KTGNPVHQDVTALSFGGGSGGALIMGESWEGRLKAPKLNAVCIVKKGILEEPKY

-- A---- V- R- EG-- D------- DA---------- AL- L-----------------
59 FEAIGSI VQRKEGGLDLQLKLLKDANKMREPQVVEAVRLDVKAFDDISIEEARAAQ

------------- M--------- G----------- QS-- G-- I - GX-- LK--- K--
117 KEEKAAEAPKGGQMHAKIYEVEVGIDLRPFLPEGKQVNTGEPI LGFDYLSDWEKLS

------------ P---------------- E- LNA- V------------- V------
175 RDSIGLQTFIREPTRTLFPQLLVATYRLSEALHAMVSALEERKSEEKALVWPQTED

----------- V---- V---------- Y- R--------------------------
233 IYKNTRGILQWVASLAVSFEMREMAEEYQRVVERATESLDRDFPTKPGRYPPIAGG

------------- N- L--- L----- E--- EPK------------- YY---------
291 FYKEIMAVTRHLLNGLDNALDYNIREIFGEPTFVGDSGFPVERLLYYRLADLGYRD

---------- K- K------- L-- GA-- V--- L------------- T-- RV- E----
349 IIMVPDVVNGKSKSMKGDKMLLWGHGFVKKPLPLGLAMLMIPWYITHFRVI EKGVL

-- D------------- G-- L-------- D-- V---- K---- V---------- V---
407 HVDAPWYKRFKEDNDTGYGLATIYNALADIWVYIVHKPDGPVKIGWDFTTRSVALD

-------------------------- Y-- L----- K------------------ DA
465 ELGPKIFNNIMENKRSEPQIFDPNEEYYQLLRDVYKSMRFFYSEEKVKEVPRGCDP

- N------------- PH----------- D--------- K- V----- E---- I ----
523 CNGDVLQRETYFSECPTCYWGEYEGLYIDGQEVLRAFIKEVIKKHREQTTRI FDDY

- I -- K------ G- V---------------- R----------- L--- D--- L- K-- A
581 SI DLKRWLEQIGAVIDDVYQQPTVGKEQAKRQIKQGHEDTGTLYMVDYGRLRKYRA

F- D----------- - - D---------- F- KVYM-
639 MADGAVTTYAHGIHLKDSPYYIPTTLYFTKKEM-

Matches with 23 L22A : 18 L 7! 0 -
Compare sequences of length 649 and 108
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RVK---------- A--- G------ LKV-E------ KDPML---------- L-----
1 KI KTGNPVHQDVTALSFGGGSGGALIMGESWEGRLKAPKLNAVCIVKKGILEEPKY

-- A---- V- R- EG-- D------- DA---------- AL- L-----------------
59 FEAIGSI VQRKEGGLDLQLKLLKDANKMREPQVVEAVRLDVKAFDDISIEEARAAQ

------------- M--------- G----------- QS-- G-- I - GX-- LK--- K--
117 KEEKAAEAPKGGQMHAKIYEVEVGIDLRPFLPEGKQVNTGEPI LGFDYLSDWEKLS

------------ P---------------- E- LNA- V------------- V------
175 RDSIGLQTFIREPTRTLFPQLLVATYRLSEALHAMVSALEERKSEEKALVWPQTED

----------- V---- V---------- Y- R--------------------------
233 IYKNTRGILQWVASLAVSFEMREMAEEYQRVVERATESLDRDFPTKPGRYPPIAGG

------------- N- L--- L----- E--- EPK------------- YY---------
291 FYKEIMAVTRHLLNGLDNALDYNIREIFGEPTFVGDSGFPVERLLYYRLADLGYRD

---------- K- K------- L-- GA-- V--- L------------- T-- RV- E----
349 IIMVPDVVNGKSKSMKGDKMLLWGHGFVKKPLPLGLAMLMIPWYITHFRVI EKGVL

-- D------------- G-- L-------- D-- V---- K---- V---------- V---
407 HVDAPWYKRFKEDNDTGYGLATIYNALADIWVYIVHKPDGPVKIGWDFTTRSVALD

-------------------------- Y-- L----- K------------------ DA
465 ELGPKIFNNIMENKRSEPQIFDPNEEYYQLLRDVYKSMRFFYSEEKVKEVPRGCDP

- N------------- PH----------- D--------- K- V----- E---- I ----
523 CNGDVLQRETYFSECPTCYWGEYEGLYIDGQEVLRAFIKEVIKKHREQTTRI FDDY

- I -- K------ G- V---------------- R----------- L--- D--- L- K-- A
581 SI DLKRWLEQIGAVIDDVYQQPTVGKEQAKRQIKQGHEDTGTLYMVDYGRLRKYRA

F- D----------- - - D---------- F- KVYM-
639 MADGAVTTYAHGIHLKDSPYYIPTTLYFTKKEM-

Matches with 23 L22A : 18 L 7! 0 -

5 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 85 and 676

KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
1 --------------------------------------------------------

PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILAVRLDVKAFDDFTITEQIP
59 --------------------------------------------------------

DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 --------------------------------------------------------

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 --------------------------------------------------------

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 --------------------------------------------------------

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 --------------------------------------------------------

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 --------------------------------------------------------

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
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407 --------------------------------------------------------
QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

465 --------------------------------------------------------
EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

523 --------------------------------------------------------
NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

581 ---------------------- Y?????????????????????????????????
LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLAcTVLIKK

639 ????????????????????????????????????????????? Y???? T-----
AVQT

697 ----

minimal editing distance: 30 Alignment: -1

5.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 676 and 549

----------------------------- E------ K-------------------
1 KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--- S---------------------------- A- E--- V- L--- A------- E---
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILA VRLDVKAFDDFTITEQIP

------- V------------------ QRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

AXXX-
697 AVQT-

Matches with 88 T10M : 9 T 7! 10 T
Y15A : 14 Y 7! 15 Y
Y94H : 93 Y 7! 94 Y
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5.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

---------------------- - -------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M--------- - ---- - -----
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 T10M : 9 T 7! 0 -
Y15A : 14 Y 7! 0 -
Y94H : 93 Y 7! 0 -
Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
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407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
-- L-------- KDAN------------------ P----- H-- DK- V----------

465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
EI I-------------------- K----- G- V- R-- L------ D- L------ K---

523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
---------------------- - -------- AFD----------------------

581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
-------- D---- FKV------- Y----------- M--------- - ---- - -----

639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
----

697 AVQT

Matches with 22 T10M : 9 T 7! 0 -
Y15A : 14 Y 7! 0 -
Y94H : 93 Y 7! 0 -

6 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 645 and 676

KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
1 ---------- D?????????????????????????????????????????????

PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILAVRLDVKAFDDFTITEQIP
59 ????????????????????????????????????????????????????????

DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 ????????????????????????????????????????????????????????

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 ????????????????????????????????????????????????????????

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 ????????????????????????????????????????????????????????

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 ????????????????????????????????????????????????????????

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 ????????????????????????????????????????????????????????

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 ????????????????????????????????????????????????????????

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 ????????????????????????????????????????????????????????

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 ????????????????????????????????????????????????????????

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 ????????????????????????????????????????????????????????

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHgLHISGNAYPLACTVLIKK
639 ?????????????????????????????????????? L-----------------

AVQT
697 ----

minimal editing distance: 30 Alignment: -1
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6.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 676 and 549

---------- - ------------------ E------ K-------------------
1 KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--- S---------------------------- A- E--- V- L--- A------- E---
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILA VRLDVKAFDDFTITEQIP

------- V------------------ QRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

AXXX-
697 AVQT-

Matches with 88 D666A : 665 D 7! 0 -
L22A : 21 L 7! 22 L

6.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 676 and 108

RV---- KAG- - -- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
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----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M-- - -----------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 D666A : 665 D 7! 0 -
L22A : 21 L 7! 0 -
Compare sequences of length 676 and 108

RV---- KAG- - -- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M-- - -----------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 D666A : 665 D 7! 0 -
L22A : 21 L 7! 0 -
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7 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 1 and 676

KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
1 --------------------------------------------------------

PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILAVRLDVKAFDDFTITEQIP
59 --------------------------------------------------------

DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 --------------------------------------------------------

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 --------------------------------------------------------

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 --------------------------------------------------------

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 --------------------------------------------------------

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 --------------------------------------------------------

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 --------------------------------------------------------

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 --------------------------------------------------------

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 --------------------------------------------------------

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 --------------------------------------------------------

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHgLHISGNAYPLACTVLIKK
639 ---------------------------------- L---------------------

AVQT
697 ----

minimal editing distance: 30 Alignment: 3

7.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 676 and 549

----------------------------- E------ K-------------------
1 KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--- S---------------------------- A- E--- V- L--- A------- E---
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILA VRLDVKAFDDFTITEQIP

------- V------------------ QRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
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FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

AXXX-
697 AVQT-

Matches with 88 L22A : 25 L 7! 26 L

7.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y---------- - M--------------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT
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Matches with 22 L22A : 25 L 7! 0 -
Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y---------- - M--------------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 L22A : 25 L 7! 0 -

8 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 4 and 676

KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
1 --------------------------------------------------------

PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILAVRLDVKAFDDFTITEQIP
59 --------------------------------------------------------

DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 --------------------------------------------------------

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 --------------------------------------------------------

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 --------------------------------------------------------

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
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291 --------------------------------------------------------
FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

349 --------------------------------------------------------
DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

407 --------------------------------------------------------
QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

465 --------------------------------------------------------
EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

523 --------------------------------------------------------
NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

581 --------------------------------------------------------
LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGlHISGNAYPLACTVLIKK

639 ------------------------------------ HGLH----------------
AVQT

697 ----

minimal editing distance: 30 Alignment: -1

8.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 676 and 549

----------------------------- E------ K-------------------
1 KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--- S---------------------------- A- E--- V- L--- A------- E---
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILA VRLDVKAFDDFTITEQIP

------- V------------------ QRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

AXXX-
697 AVQT-
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Matches with 88 G23A : 22 G 7! 23 G
G23P : 22 G 7! 23 G
H21N : 20 H 7! 21 H
H21Q : 20 H 7! 21 H
H24N : 23 H 7! 24 H
H24Q : 23 H 7! 24 H
L22A : 21 L 7! 22 L

8.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M-- - - ----------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 G23A : 22 G 7! 0 -
G23P : 22 G 7! 0 -
H21N : 20 H 7! 0 -
H21Q : 20 H 7! 0 -
H24N : 23 H 7! 0 -
H24Q : 23 H 7! 0 -
L22A : 21 L 7! 0 -
Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
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--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M-- - - ----------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 G23A : 22 G 7! 0 -
G23P : 22 G 7! 0 -
H21N : 20 H 7! 0 -
H21Q : 20 H 7! 0 -
H24N : 23 H 7! 0 -
H24Q : 23 H 7! 0 -
L22A : 21 L 7! 0 -

9 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 1 and 676

KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD
1 --------------------------------------------------------

PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILAVRLDVKAFDDFTITEQIP
59 --------------------------------------------------------

DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 --------------------------------------------------------

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 --------------------------------------------------------

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 --------------------------------------------------------
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NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 --------------------------------------------------------

FTGRsKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 ----- K--------------------------------------------------

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 --------------------------------------------------------

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 --------------------------------------------------------

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 --------------------------------------------------------

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 --------------------------------------------------------

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 --------------------------------------------------------

AVQT
697 ----

minimal editing distance: 30 Alignment: -1

9.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 676 and 549

----------------------------- E------ K-------------------
1 KVQHGPKAGADPSLLFIDKGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--- S---------------------------- A- E--- V- L--- A------- E---
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEILA VRLDVKAFDDFTITEQIP

------- V------------------ QRMDIRNYLAKFPNVKHGLLPQQIGDWTLE
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDIRNYLAKFPNVKHGLLPQQIGDWTLE

TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
523 EILETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

AXXX-
697 AVQT-
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Matches with 88 K335Q : 334 K 7! 335 K

9.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS

V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------
407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW

-- L-------- KDAN------------------ P----- H-- DK- V----------
465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP

EI I-------------------- K----- G- V- R-- L------ D- L------ K---
523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG

------------------------------- AFD----------------------
581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK

-------- D---- FKV------- Y----------- M--------------------
639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK

----
697 AVQT

Matches with 22 K335Q : 334 K 7! 49 K
Compare sequences of length 676 and 108

RV---- KAG---- L---- K------- V-- E------ KDPML---------- LA---
1 KVQHGPKAGADPSLLFID KGGPGAAMVMGESIGFRMKRPALNAVMITHRGILAQPD

--------- V- R- EG-- D------- D------ A---- A-- L---------------
59 PYASRIGSFVNRKEGGLDLTLRLLKDSGEVFEANEIL AVRLDVKAFDDFTITEQIP

--- LMGQ----------- SG---------- I GX-L- K---- K---- PE------ L-
117 DDALPGTVPAAAAKVEEKSAEVLAEVQRMDI RNYLAKFPNVKHGLLPQQIGDWTLE

- N-- A--------- V------- V---------------------- VV------- YR
175 TNLFAEARETLKPLVPKLYTMLVRFLNIGMSCIAQLDADRGEQKAVVWPAQEDVYR

N- L-- L--- E------ E-------------------- P------------ K-----
233 NALDALAMIERVAKGFERSEWAEGIVEAADTFTKYLQPDALESALVGDFRKNIFGA

------------------------------------- YY--------------- K-
291 NRSALNVVKNVIDANVRQVFDELNLDIDDIRSSLKATYYYRLSDADFHNLWTSAKI

----- K-------------- L-------- G--- A-------- V-------- L-- TR
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349 FTGRSKSMKAGNVTVYGHVFLNSPKRFNSGELMAPWFLSHFYVIDKGIFHYLEATS
V---- ED----- G---- L----------- D-- V--- KVV-------- Y--------

407 DKKWYEDFSVSDGRKDCLNKFSGMYGIPADLWVYFYKGPANPIEFGFYPADRSIDW
-- L-------- KDAN------------------ P----- H-- DK- V----------

465 QQLGSEFWEQMKNAVQEQLAGSRTWAQLMESFSPLDFFFHESDRMVPTAGSVVSKP
EI I-------------------- K----- G- V- R-- L------ D- L------ K---

523 EI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFRDPLFMGKEPDYLQSITRNKIFG
------------------------------- AFD----------------------

581 NEKLRSYILESLQRNEESHTSHYNDYSINFGAFDTQHEQSMEGIMQEPTIGLQQAK
-------- D---- FKV------- Y----------- M--------------------

639 LMIPTGHADDACIFNVEHGRMRQYRVWVDAQIHELMHGLHISGNAYPLACTVLIKK
----

697 AVQT

Matches with 22 K335Q : 334 K 7! 49 K

10 Alignment of Homo sapiens's Mutations

align to reference sequence:
Compare sequences of length 24 and 900

KKKKGKPAEPPKGEAVALQKKLDLLKAVEAAVENKDAKQAKLeRVINGQKTVEDML
1 -------------------- K????????????? K??K??K??R------------

AQIQQPKATTVTEVVAPKPSTKAQGGGFRQRLSEIQDNELKQFLPSVTGIQHGAPL
59 --------------------------------------------------------

TCLFNTLLISCAPPPLQLQAQITASVTPMYPQLMVSLLAAINVALGTVTGARQRDA
117 --------------------------------------------------------

ESGKIRKWPENVQIYQNGHRSITLISRLADRIRVKELLQHYHQLELTVHALLRQDD
175 --------------------------------------------------------

PTLVMEPVYGGFFKSVFMGARNIFNGLNNLLESNNKLLLDTWSFASDQGEPRIYLL
233 --------------------------------------------------------

YFRWIDAPIGTDQAMDGFVGVGRSKSFKGDEYNLYETAILHSVLTYNDEAGLASCP
291 --------------------------------------------------------

FVLSHFPVNDKAMFQYLDVQEPNKWWREWQDTYNATISLYGITADFWVYFVKDEFG
349 --------------------------------------------------------

ELPVPTGWKLDRTICRPKLGDRLWSRTIFQANPTWDSGPLTRGLWEELRKELKPLD
407 --------------------------------------------------------

LFLHQSSQVVPCSRCVKCQPKKLEVANILKGCKDCQDGRAEEYGCFPCVGEVFRDA
465 --------------------------------------------------------

LFRACHECRLQEVTDQLVFGRKLLQQFIDQTIKTQQPTTTRGFIDFSINFWRYIDA
523 --------------------------------------------------------

HIIHYKDCIEQPTLGEELAKTETATGYEDTGCLYLTNWQRLRSYRAFVDASLVCGI
581 --------------------------------------------------------

INGLHPVNNVYPLASTILVNREGAVPLVPNQQPRLPPLSELGKEWATVAMAIEEES
639 --------------------------------------------------------

LTALEEEEPENTVARGEAPSPQPQKQLYPRLALVGQQKLVTEAARQCPEQTSLTQF
697 --------------------------------------------------------

WSHLASLEEPLYAPDQLLPYLAGWLVIDALSETEGALFPCNQRSLSHDIHTLARRV
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755 --------------------------------------------------------
SGLVDEGKKGQVVLYYLAASLAPQLETAEWELWQNTLDDQEWGSLLFFYRCIASTS

813 --------------------------------------------------------
FLYNGSDLQLVPVKPRTLFPVVCDEPGVTSILVEARGRARGAAALVPLCGPVGDSV

871 --------------------------------------------------------
FLRM

929 ----

minimal editing distance: 30 Alignment: -1

10.1 Align To Sequence In 1f4l.pdb

Compare sequences of length 900 and 549

EKS---- AE------ V- L-- - ----- A- E-- VQRMDI RNYLAKFPNVKHGL-----
1 KKKKGKPAEPPKGEAVALQKKLDLLKAVEAAVENKDAKQ-- AKLERVIN GQKTVED

- LPQ- QIGDWTLETNLFAE----- A----- R---- ET---- LKP- L-- V-------
59 MLAQI QQPKATTVTEVVAPKPSTKAQGGGFRQRLSEIQDNELKQFLPSVTGIQHGA

PKLYTMLVRF-- LNI GMSCI A---- QLDADRGEQK- AVVWPA-- QEDVYRNALD--
117 P- L- TCL-- FNTLLI -- SC- APPPLQLQA---- QIT ASVTPMYPQLMVSLLAAINV

AL----- AMIERVAK- GFERSEWAE------- G--- I VEA--- ADTFT- KYL- QPD
175 ALGTVTGARQ-RDAESGKI RK- WPENVQIYQNGHRSI TLISRL ADRIRVKELLQHY

A- LES--- AL-------- V----- GDFRKNI F- GANRSALNVVKNVIDANVRQVFD
233 HQLELTVHALLRQDDPTLVMEPVYGGFFKSVFMGA- RNIF NGL-N---- NLL----

ELN-- LDI DDIRS-- SLKATY-- Y-- Y- RLSDADFHNLWTS- AKI- FTG-- RSKSM
291 ESNNKLLLDTW-SFASDQGEPRIYLLYFRWIDAPIG--- TDQAMDGFVGVGRSKSF

KAG--- NVTVYGHVFLNSPKRFNSGE-- LMA-- PWF- LSHFYVI DKGI FHYL--- E
349 K- GDEYNL-- YETAI LHSVLTYND- EAGL- ASCP- FVLSHFPVNDKAMFQYLDVQE

ATSDKKWYEDFSVSDGRKDCLNKF- SGMYGIPADLWVYFYK--- G-- PANPIEF GF
407 PN-- KWWREWQ--- DTY---- NATI SL- YGITADFWVYFVKDEFGELPV- PT-- GW

YPADRSI DWQQLG---- SE-- FWEQMKNAVQEQLAGSRT--- WAQLM-ESFSPLDF
465 KL- DRTI CRPKLGDRLWSRTI F-- QA- NPTWDS--GPLTRGLWEELRKELK- PLDL

FFHESDRMVPTAGSV- VSK-- PEI LETPSYTAGCVECNDGYQDPSKCKPCTGKVFR
523 FLHQSSQVVPC-- SRCV- KCQPKKLEVANILKGCKDCQDGRAEEYGCFPCVGEVFR

DPLFMGK-EP------ DYL------- QS- I -- T--------- RNKI - FG-NEKLRS
581 DALFRACHECRLQEVTDQLVFGRKLLQQFI DQTIKTQQPTTTRGFI DFSI NFW-RY

------- Y--- I ---- L- ESLQRNE----- ESH----- T------ S----------
639 IDAHIIH YKDCI EQPTLGEELAKTETATGYEDTGCLYLTNWQRLRSYRAFVDASLV

------- HY- ND- Y--- S- I -- NF- GAFDT--- QHEQ------ SME- GI------ M
697 CGIINGLHPVNNVYPLASTI LVNREGAVPLVPNQ-- QPRLPPLS- ELGKEWATVAM

Q-E----------- P-- TI-- GL---- Q- Q------- A----- KLMI------ P--
755 AI EEESLTALEEEEPENTVARGEAPSPQPQKQLYPRLALVGQQKLVTEAARQCPEQ

TG------ H- AD-------- D------ AC--- I FNV-EH- G------- RM------
813 TSLTQFWSHLASLEEPLYAPDQLLPYLAGWLVI DALSETEGALFPCNQRSLSHDIH

--- RQYRVW-- VD------------ A----- QIH-- E-- LMH-------- G- LH--
871 TLAR-- RVSGLVDEGKKGQVVLYYLAASLAPQLETAEWELWQNTLDDQEWGSLLFF

--- I - SGNA-Y-------- P----- LA--- CT--- VL- I KK-AXXX----------
929 YRCI ASTSFLYNGSDLQLVPVKPRTLFPVVCDEPGVTSI LVEARGRARGAAALVPL

------------
987 CGPVGDSVFLRM
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Matches with 35 K860A : 859 K 7! 528 K
K863A : 862 K 7! 533 R
K866A : 865 K 7! 536 M
K880A : 879 K 7! 0 -
R857A : 856 R 7! 525 N

10.2 Align To Sequence In 1mkh.pdb

Compare sequences of length 900 and 108

R-------------- V--- K- ----- A------- - -- - -- - -- - --- G------- L
1 KKKKGKPAEPPKGEAVALQKKLDLLKAVEAAVENKDAKQAKLERVINGQKTVEDML

------ K--- V- E---- K------------------ D------- P-----------
59 AQIQQPKATTVTEVVAPKPSTKAQGGGFRQRLSEIQDNELKQFLPSVTGIQHGAPL

---------------------------- M--- L--- L- A--- V-------- R----
117 TCLFNTLLISCAPPPLQLQAQITASVTPMYPQLMVSLLAAINVALGTVTGARQRDA

E- GDD----------------------- A-------------------- ALL----
175 ESGKIRKWPENVQIYQNGHRSITLISRLADRIRVKELLQHYHQLELTVHALLRQDD

---- M---- GQ--- S--- G--- I -- GX-- LK---- K-------------- P-----
233 PTLVMEPVYGGFFKSVFMGARNI FNGLNNLLESNNKLLLDTWSFASDQGEPRIYLL

------------------------------ E-- L------------ N-- A------
291 YFRWIDAPIGTDQAMDGFVGVGRSKSFKGDEYNLYETAILHSVLTYNDEAGLASCP

- V----- V---------- V---------------------------- VY-------
349 FVLSHFPVNDKAMFQYLDVQEPNKWWREWQDTYNATISLYGITADFWVYFVKDEFG

----------- R------------------- N------- L--- L- EE------ P--
407 ELPVPTGWKLDRTICRPKLGDRLWSRTIFQANPTWDSGPLTRGLWEELRKELKPLD

---------------- KYY-KKL------- G-------- A-------- V-------
465 LFLHQSSQVVPCSRCVKCQPKKLEVANILKGCKDCQDGRAEEYGCFPCVGEVFRDA

LTR--------- V-------------------------------------------
523 LFRACHECRLQEVTDQLVFGRKLLQQFIDQTIKTQQPTTTRGFIDFSINFWRYIDA

--------- E------------------ D- G- L--------------- D--- VK--
581 HIIHYKDCI EQPTLGEELAKTETATGYEDTGCLYLTNWQRLRSYRAFVDASLVCGI

------ V-- VY- L----------------------------- KD- A----------
639 INGLHPVNNVYPLASTILVNREGAVPLVPNQQPRLPPLSELGKEWATVAMAIEEES

---------- N------- PHD--- K-------- V------- E--------------
697 LTALEEEEPENTVARGEAPSPQPQKQLYPRLALVGQQKLVTEAARQCPEQTSLTQF

-------------------------- I --------------------- I -------
755 WSHLASLEEPLYAPDQLLPYLAGWLVI DALSETEGALFPCNQRSLSHDI HTLARRV

------- K- G- V------------------------------------- R------
813 SGLVDEGKKGQVVLYYLAASLAPQLETAEWELWQNTLDDQEWGSLLFFYRCIASTS

- L---- DL----- KA--- F---- D----------------------------- DFK
871 FLYNGSDLQLVPVKPRTLFPVVCDEPGVTSILVEARGRARGAAALVPLCGPVGDS-

VY-- M-
929 VFLRM-

Matches with 17 K860A : 859 K 7! 0 -
K863A : 862 K 7! 0 -
K866A : 865 K 7! 0 -
K880A : 879 K 7! 0 -
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R857A : 856 R 7! 0 -
Compare sequences of length 900 and 108

R-------------- V--- K- ----- A------- - -- - -- - -- - --- G------- L
1 KKKKGKPAEPPKGEAVALQKKLDLLKAVEAAVENKDAKQAKLERVINGQKTVEDML

------ K--- V- E---- K------------------ D------- P-----------
59 AQIQQPKATTVTEVVAPKPSTKAQGGGFRQRLSEIQDNELKQFLPSVTGIQHGAPL

---------------------------- M--- L--- L- A--- V-------- R----
117 TCLFNTLLISCAPPPLQLQAQITASVTPMYPQLMVSLLAAINVALGTVTGARQRDA

E- GDD----------------------- A-------------------- ALL----
175 ESGKIRKWPENVQIYQNGHRSITLISRLADRIRVKELLQHYHQLELTVHALLRQDD

---- M---- GQ--- S--- G--- I -- GX-- LK---- K-------------- P-----
233 PTLVMEPVYGGFFKSVFMGARNI FNGLNNLLESNNKLLLDTWSFASDQGEPRIYLL

------------------------------ E-- L------------ N-- A------
291 YFRWIDAPIGTDQAMDGFVGVGRSKSFKGDEYNLYETAILHSVLTYNDEAGLASCP

- V----- V---------- V---------------------------- VY-------
349 FVLSHFPVNDKAMFQYLDVQEPNKWWREWQDTYNATISLYGITADFWVYFVKDEFG

----------- R------------------- N------- L--- L- EE------ P--
407 ELPVPTGWKLDRTICRPKLGDRLWSRTIFQANPTWDSGPLTRGLWEELRKELKPLD

---------------- KYY-KKL------- G-------- A-------- V-------
465 LFLHQSSQVVPCSRCVKCQPKKLEVANILKGCKDCQDGRAEEYGCFPCVGEVFRDA

LTR--------- V-------------------------------------------
523 LFRACHECRLQEVTDQLVFGRKLLQQFIDQTIKTQQPTTTRGFIDFSINFWRYIDA

--------- E------------------ D- G- L--------------- D--- VK--
581 HIIHYKDCI EQPTLGEELAKTETATGYEDTGCLYLTNWQRLRSYRAFVDASLVCGI

------ V-- VY- L----------------------------- KD- A----------
639 INGLHPVNNVYPLASTILVNREGAVPLVPNQQPRLPPLSELGKEWATVAMAIEEES

---------- N------- PHD--- K-------- V------- E--------------
697 LTALEEEEPENTVARGEAPSPQPQKQLYPRLALVGQQKLVTEAARQCPEQTSLTQF

-------------------------- I --------------------- I -------
755 WSHLASLEEPLYAPDQLLPYLAGWLVI DALSETEGALFPCNQRSLSHDI HTLARRV

------- K- G- V------------------------------------- R------
813 SGLVDEGKKGQVVLYYLAASLAPQLETAEWELWQNTLDDQEWGSLLFFYRCIASTS

- L---- DL----- KA--- F---- D----------------------------- DFK
871 FLYNGSDLQLVPVKPRTLFPVVCDEPGVTSILVEARGRARGAAALVPLCGPVGDS-

VY-- M-
929 VFLRM-

Matches with 17 K860A : 859 K 7! 0 -
K863A : 862 K 7! 0 -
K866A : 865 K 7! 0 -
K880A : 879 K 7! 0 -
R857A : 856 R 7! 0 -

30


