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1 Downloads

1.1 Structure-�les

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

� 1ew2.pdb from http://projects.villa-bosch.de/dbase/pdba/mmol/1ew2.pdb.gz

1.2 Engineering

�
Name Organism Impact
D101S Escherichia coli ['activity']

Commentary: weaker phosphate binding can be attributed to the in-
creased 
exibility of the Arg166 side chain, faster phosphate release is
responsible for the 35fold higher activity

�
Name Organism Impact
D153G Escherichia coli ['kinetics', 'activity']

Commentary: the mutant has 5fold higher catalytic activity but no change
in Km at pH 8.0 in 50 mM Tris-HCl. The mutation also a�ects Mg2+
binding, resulting in an enzyme with lower metal a�nity. The mutation
also a�ects the position of the water ligands of Mg2+ and the loop Gln152-
Thr155 is shifted by 0.3 A away from the active site. The weaker Mg2+
binding of the mutant compared with the wild type is caused by an altered
coordination sphere in the proximity of the Mg2+ ion and also by the loss
of an electrostatic interaction, Mg2+/COO-Asp153, in the mutant

�
Name Organism Impact
D153G Escherichia coli ['activity']

Commentary: weaker phosphate binding can be attributed to the in-
creased 
exibility of the Arg166 side chain, faster phosphate release is
responsible for the 5fold higher activity, reduced magnesium a�nity, max-
imal activity is only achieved with the addition of exogenous magnesium

�
Name Organism Impact
D153H Escherichia coli ['activity']

Commentary: reduced magnesium a�nity, maximual activity is only achieved
with the addition of exogenous magnesium
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�
Name Organism Impact

D153H/K328A Escherichia coli ['activity']

Commentary: reduced magnesium a�nity, maximal activity is only achieved
with the addition of exogenous magnesium

�
Name Organism Impact
D369A Escherichia coli ['kinetics']

Commentary: mutant enzyme shows reduced turnover rates and increased
Km-value

�
Name Organism Impact
D369N Escherichia coli ['kinetics', 'mechanism']

Commentary: mutant enzyme shows reduced turnover rates and increased
Km-value. The reaction mechanism of the mutant enzyme involves only
1 metal with the possible assistance of a His side chain

�
Name Organism Impact
D369N Escherichia coli ['activity']

Commentary: site-directed mutagenesis, highly reduced activity

�
Name Organism Impact
D434E Escherichia coli ['kinetics', 'activity']

Commentary: site-directed mutagenesis, reduced activity, increased kcat
and Km compared to the wild-type enzyme

�
Name Organism Impact
E322K Escherichia coli ['activity']

Commentary: site-directed mutagenesis, highly reduced activity

�
Name Organism Impact
E341K Escherichia coli ['activity']

Commentary: site-directed mutagenesis, highly reduced activity

�
Name Organism Impact
H412Y Escherichia coli ['activity']

Commentary: site-directed mutagenesis, highly reduced activity

�
Name Organism Impact
K328A Escherichia coli ['notclassi�ed']

Commentary: lower phosphate a�nity, alteration in the rate-limiting step

�
Name Organism Impact
K328C Escherichia coli ['notclassi�ed']

Commentary: lower phosphate a�nity, alteration in the rate-limiting step

�
Name Organism Impact
K328H Escherichia coli ['notclassi�ed']

Commentary: lower phosphate a�nity, alteration in the rate-limiting step

2



�
Name Organism Impact
R166A Homo sapiens ['mechanism']

Commentary: mutation changes the inhibition mechanism of the mutant
enzyme to a more complex mixed-type inhibition with decreased a�nities
for L-Leu and L-Phe

�
Name Organism Impact
R166A Escherichia coli ['notclassi�ed']

Commentary: mutation has very little e�ect on turnover number, in pres-
ence of phosphate acceptor the substrate binding decreases over 50fold,
phosphate inhibition is reduced 50fold

�
Name Organism Impact
R166Q Escherichia coli ['notclassi�ed']

Commentary: mutation has very little e�ect on turnover number, in pres-
ence of phosphate acceptor the substrate binding decreases over 50fold

�
Name Organism Impact
R166S Escherichia coli ['notclassi�ed']

Commentary: mutation has very little e�ect on turnover number, in pres-
ence of phosphate acceptor the substrate binding decreases over 50fold,
phosphate inhibition is reduced 50fold

�
Name Organism Impact
S102A Escherichia coli ['activity']

Commentary: activity is signi�cantly less than that of the wild-type en-
zyme, but 100000-10000000fold greater than the non-enzymatic reaction,1000-
10000fold reduction in the turnover number

�
Name Organism Impact
S102C Escherichia coli ['activity']

Commentary: activity is signi�cantly less than that of the wild-type en-
zyme, but 100000-10000000fold greater than the non-enzymatic reaction,
100fold reduction in turnover number

�
Name Organism Impact
S102G Escherichia coli ['activity']

Commentary: activity is signi�cantly less than that of the wild-type en-
zyme, but 100000-10000000fold greater than the non-enzymatic reaction,
1000-10000fold reduction in the turnover number

�
Name Organism Impact
S102L Escherichia coli ['activity']

Commentary: activity is signi�cantly less than that of the wild-type en-
zyme, but 100000-10000000fold greater than the non-enzymatic reaction,
1000-10000fold reduction in the turnover number

�
Name Organism Impact
S105L Escherichia coli ['activity']

Commentary: site-directed mutagenesis, reduced activity
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�
Name Organism Impact
T155M Escherichia coli ['activity']

Commentary: site-directed mutagenesis, highly reduced activity

�
Name Organism Impact
T59A Escherichia coli ['activity']

Commentary: site-directed mutagenesis, exists as a dimer, shows catalytic
activity and metal content similar to the wild-type enzyme

�
Name Organism Impact
T59R Escherichia coli ['activity']

Commentary: site-directed mutagenesis, exists as a monomer, shows 10000fold
reduced activity compared to the wild-type, highly reduced metal content,
highly reduced thermal stability

2 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 1 and 471

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD
1 --------------------------------------------------------

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 --------------------------------------------------------

GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 --------------------------------------------------------

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
175 --------------------------------------------------------

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 --------------------------------------------------------

YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 --------------------------------------------------------

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 --------------------------------------------------------

ESDGMGDGILLIINKAPKDsLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 --------------------------- T----------------------------

TRAKTVPTFLLPLLALAITSQKM
465 -----------------------

minimal editing distance: 30 Alignment: -8

2.1 Align To Sequence In 1aja.pdb

Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
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GCPNAAXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 94 T59A : 51 T 7! 30 T
T59R : 51 T 7! 30 T
Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAXXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 93 T59A : 51 T 7! 30 T
T59R : 51 T 7! 30 T

2.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--
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I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 T59A : 51 T 7! 31 T
T59R : 51 T 7! 31 T
Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 T59A : 51 T 7! 31 T
T59R : 51 T 7! 31 T
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3 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 1 and 471

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD
1 --------------------------------------------------------

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 --------------------------------------------------------

GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 --------------------------------------------------------

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
175 --------------------------------------------------------

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 --------------------------------------------------------

YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELiTPHDKEHIDVGLAGNYTK
291 ----------------------------------------- D--------------

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 --------------------------------------------------------

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 --------------------------------------------------------

TRAKTVPTFLLPLLALAITSQKM
465 -----------------------

minimal editing distance: 30 Alignment: -4

3.1 Align To Sequence In 1aja.pdb

Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAAXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 94 D153G : 149 D 7! 128 D
Compare sequences of length 471 and 450
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KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAXXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 93 D153G : 149 D 7! 128 D

3.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

8



Matches with 42 D153G : 149 D 7! 121 C
Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D153G : 149 D 7! 121 C

4 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 228 and 471

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD
1 --------------------------------------------------------

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 --------------------------------------------------------

GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 --------- K??????????????????????????????????????????????

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
175 ????????????????????????????????????????????????????????

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 ????????????????????????????????????????????????????????

YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 ???R???????????? D???????????????????????????????????????

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTlPLADIGKFFGGAGEAYNRAATI
349 ??????????? SD-------------------------------------------

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
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407 --------------------------------------------------------
TRAKTVPTFLLPLLALAITSQKM

465 -----------------------

minimal editing distance: 300 Alignment: 21

4.1 Align To Sequence In 1aja.pdb

Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAAXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDI SAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 94 D101S : 122 D 7! 101 D
D153G : 174 D 7! 153 G
D153H : 174 D 7! 153 G
D153H/K328A : 174 D 7! 153 G
K328A : 349 K 7! 328 X
K328C : 349 K 7! 328 X
K328H : 349 K 7! 328 X
R166A : 187 R 7! 166 R
R166Q : 187 R 7! 166 R
R166S : 187 R 7! 166 R
S102A : 123 S 7! 102 S
S102C : 123 S 7! 102 S
S102G : 123 S 7! 102 S
S102L : 123 S 7! 102 S
Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAXXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

10



117 GCPNAAHDQKDI SAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER

175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
T----------------------

465 TRAKTVPTFLLPLLALAITSQKM

Matches with 93 D101S : 122 D 7! 101 D
D153G : 174 D 7! 153 G
D153H : 174 D 7! 153 G
D153H/K328A : 174 D 7! 153 G
K328A : 349 K 7! 328 X
K328C : 349 K 7! 328 X
K328H : 349 K 7! 328 X
R166A : 187 R 7! 166 R
R166Q : 187 R 7! 166 R
R166S : 187 R 7! 166 R
S102A : 123 S 7! 102 S
S102C : 123 S 7! 102 S
S102G : 123 S 7! 102 S
S102L : 123 S 7! 102 S

4.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS
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DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D101S : 122 D 7! 91 D
D153G : 174 D 7! 153 H
D153H : 174 D 7! 153 H
D153H/K328A : 174 D 7! 153 H
K328A : 349 K 7! 317 H
K328C : 349 K 7! 317 H
K328H : 349 K 7! 317 H
R166A : 187 R 7! 166 R
R166Q : 187 R 7! 166 R
R166S : 187 R 7! 166 R
S102A : 123 S 7! 92 S
S102C : 123 S 7! 92 S
S102G : 123 S 7! 92 S
S102L : 123 S 7! 92 S
Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D101S : 122 D 7! 91 D
D153G : 174 D 7! 153 H
D153H : 174 D 7! 153 H
D153H/K328A : 174 D 7! 153 H
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K328A : 349 K 7! 317 H
K328C : 349 K 7! 317 H
K328H : 349 K 7! 317 H
R166A : 187 R 7! 166 R
R166Q : 187 R 7! 166 R
R166S : 187 R 7! 166 R
S102A : 123 S 7! 92 S
S102C : 123 S 7! 92 S
S102G : 123 S 7! 92 S
S102L : 123 S 7! 92 S

5 Alignment of Escherichia coli's Mutations

align to reference sequence:
Compare sequences of length 1 and 471

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD
1 --------------------------------------------------------

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVaEDLDVTEGIQ
59 ----------------------------------------------- D--------

GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 --------------------------------------------------------

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
175 --------------------------------------------------------

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 --------------------------------------------------------

YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 --------------------------------------------------------

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 --------------------------------------------------------

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 --------------------------------------------------------

TRAKTVPTFLLPLLALAITSQKM
465 -----------------------

minimal editing distance: 30 Alignment: -2

5.1 Align To Sequence In 1aja.pdb

Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAAXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
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LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 94 D369A : 367 D 7! 346 D
D369N : 367 D 7! 346 D
Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAXXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 93 D369A : 367 D 7! 346 D
D369N : 367 D 7! 346 D

5.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

14



----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D369A : 367 D 7! 336 D
D369N : 367 D 7! 336 D
Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D369A : 367 D 7! 336 D
D369N : 367 D 7! 336 D

6 Alignment of Escherichia coli's Mutations

align to reference sequence:
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Compare sequences of length 330 and 471

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD
1 --------------- D????????????????????? H??????????????????

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 ???????????????????????? D??????????????????????????? E???

GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 ??????????????? E????????????????????????????????????????

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER
175 ????????????????????????????????????????????????????????

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 ????????????????????????????????????????????????????????

YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 ?????????????? T?????????????????????????????????????????

VGTSWATASAASDTVYDPKGTKKNLAYHTyQGTLPLADIGKFFGGAGEAYNRAATI
349 ???????? S-----------------------------------------------

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 --------------------------------------------------------

TRAKTVPTFLLPLLALAITSQKM
465 -----------------------

minimal editing distance: 300 Alignment: 21

6.1 Align To Sequence In 1aja.pdb

Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAAXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 94 D369N : 390 D 7! 369 D
D434E : 455 D 7! 434 D
E322K : 343 E 7! 322 E
E341K : 362 E 7! 341 E
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H412Y : 433 H 7! 412 H
S105L : 126 S 7! 105 S
T155M : 176 T 7! 155 T
Compare sequences of length 471 and 450

KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEXXXXXXXXYSMVMVAGD
1 KLGLAAKMTYFLDTQDTLGVVNAAHPGYAAIRLQSGTHEQSDEESNGYSMVMVAGD

KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ
59 KTNLAQTLGPAKTDPAVIQSAHAHDATVIVLTNGEKKAFELARQVAEDLDVTEGIQ

GCPNAXXXXXXXSAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP
117 GCPNAAHDQKDISAGEVQLFFGKENKSLLEIAKDTMQALTPVSDNRQPNPTCTVAP

KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAEAQER
175 KDINGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSNLSAADSVLQYGRAQAQER

LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG
233 LTKGQWEGATATEAFTKAGGGLTVDARANLLQETISGKGGKELANGPCKESTASPG

YCKRSTVHAVLAAPTAGQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK
291 YCKRSTVHAVLAAPTADQLEATSVNGTALGAAKAMELITPHDKEHIDVGLAGNYTK

VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI
349 VGTSWATASAASDTVYDPKGTKKNLAYHTYQGTLPLADIGKFFGGAGEAYNRAATI

ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP
407 ESDGMGDGILLIINKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAARNELVPMEP

T----------------------
465 TRAKTVPTFLLPLLALAITSQKM

Matches with 93 D369N : 390 D 7! 369 D
D434E : 455 D 7! 434 D
E322K : 343 E 7! 322 E
E341K : 362 E 7! 341 E
H412Y : 433 H 7! 412 H
S105L : 126 S 7! 105 S
T155M : 176 T 7! 155 T

6.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
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349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV
VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS

407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS
DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD

465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD
G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----

523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT
VPI--------- I -----

581 VPTFLLPLLALAI TSQKM

Matches with 42 D369N : 390 D 7! 357 D
D434E : 455 D 7! 454 E
E322K : 343 E 7! 311 E
E341K : 362 E 7! 330 E
H412Y : 433 H 7! 432 H
S105L : 126 S 7! 95 T
T155M : 176 T 7! 155 S
Compare sequences of length 471 and 480

PPALDCATYPELCAAFAMVHAIF-- TQEQVGHVLHAQPGRAFVAVDE-- GAHTEED
1 K-- LG------ L- AAK- MTY-- FLDTQDTLGVVNAAHPGYA-- AIRLQSGTH- EQ-

LPVASQQRYEPS- GSESETVDPRAGDKLVYGPGNGYLLVTY-- AKRDRAKGPALGF
59 ---- SDE-- E- SNGY- SM-VMV-AGDKT----- N-- LAQTLGPAKTD---- PAV--

I SSGRLPYGGFSFVHSHDATVLSLTD- E---- ESTLQGAREI A- D- DFMITETLAR
117 I QSA---------- HAHDATVIV LTNGEKKAFE-- L-- ARQVAEDLDV-- TEGIQG

Y-- ARSEHHGHDI RGGEVFLFFGRPNRSLLRLAAETMEMLSPDLTSD- RH------
175 CPNAA-- HDQKDI SAGEVQLFFGKENKSLLEI AKDTMQALTPV-- SDNRQPNPTCT

----- I E-- Y-- K------- MDGPEFLGMLH------ TVSPDLSAQMLETRNWV--
233 VAPKDI NGHYTAKPGLWRVPMNGDAFLGLLPKQQNAETVSN- LSAADS----- VLQ

Y- RAGQRKALWEQVLNKGDLRTGGQSYDDPYEPDP-TGMRFMYKRGGGLI VDIDMN
291 YGRA- Q-- AQ-ER- LTKG------ QW----- EGATATEA-FT- KAGGGLTVDARAN

SI LQ- TAI DQCG-- EQRASAPVD--- ADS-- YWNRNVT- HAYTGAPSAHQVRTTTV
349 L- LQET- I SGKGGKEL- ANGPCKESTA- SPGYCKRS- TVHAVLAAPTADQLEATSV

VGVSKGAKKARNMVSI VENGRTTNCQNFRAAASL- GI- TQFNGKVGCLYATATAGS
407 NGTALGAAKA-- MELI ----- TPHDKEHIDVG-LAGNYT---- KVGTSWATASAAS

DPVHKDVNYTKS- LAVYPFRDMALP--- I EPGLKDKKQ-GKLI- RAATVTSVGMGD
465 DTVY- DPKGTKKNLA- YHTYQGTLPLADI -- G- KFFGGAGEAYNRAATIE SDGMGD

G- LFII LNKA--------- A- TQAPQLKKAAGLAE---- AAERNWFDPNEEE----
523 GI LLII - NKAPKDSLSDRLAATQDGTLRRAGGPATIDGQAA- RNELVPMEPTRAKT

VPI--------- I -----
581 VPTFLLPLLALAI TSQKM

Matches with 42 D369N : 390 D 7! 357 D
D434E : 455 D 7! 454 E
E322K : 343 E 7! 311 E
E341K : 362 E 7! 330 E
H412Y : 433 H 7! 432 H
S105L : 126 S 7! 95 T
T155M : 176 T 7! 155 S
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7 Alignment of Homo sapiens's Mutations

align to reference sequence:
Compare sequences of length 1 and 535

PATATELLLLTGALLPLLAPVVSRGPHAADTTGAPPALDCATYPELCAAFAMVHAI
1 --------------------------------------------------------

FTQEQVGHVLHAQPGRAFVAVDEGAHTEEDLPVASQQRYEPSGSESETVDPRAGDK
59 --------------------------------------------------------

LVYGPGNGYLLVTYAKRDRAKGPALGFISSGRLPYGGFSFVHSHDATVLSLTDEES
117 --------------------------------------------------------

TLQGAREIADDFMITETLARYARSEHHGHDIRGGEVFLFFGRPNRSLLRLAAETME
175 --------------------------------------------------------

MLSPDLTSDRHIEYKMDGPEFLGMLHTVSPDLSAQMLETRNWVYRAGQRKALWEQV
233 --------------------------------------------------------

LNKGDLRTGGQSYDDPYEPDPTGMRFMYKRGGGLIVDIDMNSILQTAIDQCGEQRA
291 --------------------------------------------------------

SAPVDADSYWNRNVTHAYTGAPSAHQVRTTTVvGVSKGAKKARNMVSIVENGRTTN
349 ------------------------------------------ R-------------

CQNFRAAASLGITQFNGKVGCLYATATAGSDPVHKDVNYTKSLAVYPFRDMALPIE
407 --------------------------------------------------------

PGLKDKKQGKLIRAATVTSVGMGDGLFIILNKAATQAPQLKKAAGLAEAAERNWFD
465 --------------------------------------------------------

PNEEEVPIIGLSLQLRLGLLLLLLLMCPGLM
523 -------------------------------

minimal editing distance: 30 Alignment: -10

7.1 Align To Sequence In 1aja.pdb

Compare sequences of length 535 and 450

K----- L---- G- L---- A-------- AKMTYF---- LD-- TQDTLGVVNA--- A-
1 PATATELLLLTGALLPLLAPVVSRGPHAADTTGAPPALDCATYPELCAAFAMVHAI

------- H----- PGYA-- AIRLQSGTH- EXXXXXXXX--Y-- SMVM--- V--- AG
59 FTQEQVGHVLHAQPGRAFVAVDE-- GAHTEEDLPVASQQRYEPSGSESETVDPRAG

DKT----- N-- LAQTLGPAKTD---- PAV-- I QSA---------- HAHDATVIV LT
117 DKLVYGPGNGYLLVTY-- AKRDRAKGPALGFI SSGRLPYGGFSFVHSHDATVLSLT

NGEKKAFE-- L-- ARQVAEDLDV-- TEGIQGCPNAAXXXXXXSA-G- EVQLFFGKE
175 D- E---- ESTLQGAREI A- D- DFMITETLARY-- ARSEHHGHDIRGGEVFLFFGRP

NKSLLEI AKDTMQALTPV-- SDNRQPNPTCTVAPKDI NGHYTAKPGLWRVPMNGDA
233 NRSLLRLAAETMEMLSPDLTSD- RH----------- I E-- Y-- K------- MDGPE

FLGLLPKQQNAETVSN- LSAADS----- VLQY-- G- R- A-- EAQER---- L- TKGQ
291 FLGMLH------ TVSPDLSAQMLETRNWV-- YRAGQRKALWE- QVLNKGDLRTGGQ

W----- EGATATEA-FT- KAGGGLTVDARANL- LQET- I SGKGGKEL- ANGPCKES
349 SYDDPYEPDP-TGMRFMYKRGGGLI VDIDMNSI LQ- TAI DQCG-- EQRASAPVD--

TA- SPGYCKRSTV- HAVLAAPTAGQLEATSVNGTALGAAKA- - MELI ----- TPHD
407 - ADS-- YWNRN- VTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSI VENGRTTNC

KEHIDVG-LAGNYT---- KVGTSWATASAASDTVY- DPKGTKKNLA- YHTYQGTLP
465 QNFRAAASL- GI- TQFNGKVGCLYATATAGSDPVHKDVNYTKS- LAVYPFRDMALP
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LADI -- G- KFFGGAGEAYNRAATIE SDGMGDGI LLII - NKA---- PKDSLSDRLAA
523 --- I EPGLKDKKQ-GKLI- RAATVTSVGMGDG- LFII LNKAATQAPQ-- LKK-- AA

TQDGTLRRAGG----- PAT---- I DG--- QAARNELVP---- MEPT--
581 --- G- LAEAAERNWFDPNEEEVPI I GLSLQL- RLGLLLLLLL MCPGLM

Matches with 40 R166A : 156 R 7! 0 -
Compare sequences of length 535 and 450

K----- L---- G- L---- A-------- AKMTYF---- LD-- TQDTLGVVNA--- A-
1 PATATELLLLTGALLPLLAPVVSRGPHAADTTGAPPALDCATYPELCAAFAMVHAI

------- H----- PGYA-- AIRLQSGTH- EXXXXXXXX--Y-- SMVM--- V--- AG
59 FTQEQVGHVLHAQPGRAFVAVDE-- GAHTEEDLPVASQQRYEPSGSESETVDPRAG

DKT----- N-- LAQTLGPAKTD---- PAV-- I QSA---------- HAHDATVIV LT
117 DKLVYGPGNGYLLVTY-- AKRDRAKGPALGFI SSGRLPYGGFSFVHSHDATVLSLT

NGEKKAFE-- L-- ARQVAEDLDV-- TEGIQGCPNAXXXXXXXSA-G- EVQLFFGKE
175 D- E---- ESTLQGAREI A- D- DFMITETLARY-- ARSEHHGHDIRGGEVFLFFGRP

NKSLLEI AKDTMQALTPV-- SDNRQPNPTCTVAPKDI NGHYTAKPGLWRVPMNGDA
233 NRSLLRLAAETMEMLSPDLTSD- RH----------- I E-- Y-- K------- MDGPE

FLGLLPKQQNAETVSN- LSAADS----- VLQY-- G- R- A-- EAQER---- L- TKGQ
291 FLGMLH------ TVSPDLSAQMLETRNWV-- YRAGQRKALWE- QVLNKGDLRTGGQ

W----- EGATATEA-FT- KAGGGLTVDARANL- LQET- I SGKGGKEL- ANGPCKES
349 SYDDPYEPDP-TGMRFMYKRGGGLI VDIDMNSI LQ- TAI DQCG-- EQRASAPVD--

TA- SPGYCKRSTV- HAVLAAPTAGQLEATSVNGTALGAAKA- - MELI ----- TPHD
407 - ADS-- YWNRN- VTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSI VENGRTTNC

KEHIDVG-LAGNYT---- KVGTSWATASAASDTVY- DPKGTKKNLA- YHTYQGTLP
465 QNFRAAASL- GI- TQFNGKVGCLYATATAGSDPVHKDVNYTKS- LAVYPFRDMALP

LADI -- G- KFFGGAGEAYNRAATIE SDGMGDGI LLII - NKA---- PKDSLSDRLAA
523 --- I EPGLKDKKQ-GKLI- RAATVTSVGMGDG- LFII LNKAATQAPQ-- LKK-- AA

TQDGTLRRAGG----- PAT---- I DG--- QAARNELVP---- MEPT--
581 --- G- LAEAAERNWFDPNEEEVPI I GLSLQL- RLGLLLLLLL MCPGLM

Matches with 40 R166A : 156 R 7! 0 -

7.2 Align To Sequence In 1ew2.pdb

Compare sequences of length 535 and 480

P-------------- P-- A------------------ LDCATYPELCAAFAMVHAI
1 PATATELLLLTGALLPLLAPVVSRGPHAADTTGAPPALDCATYPELCAAFAMVHAI

FTQEQVGHVLHAQPGRAFVAVDEGAHTEEDLPVASQQRYEPSGSESETVDPRAGDK
59 FTQEQVGHVLHAQPGRAFVAVDEGAHTEEDLPVASQQRYEPSGSESETVDPRAGDK

LVYGPGNGYLLVTYAKRDRAKGPALGFISSGRLPYGGFSFVHSHDATVLSLTDEES
117 LVYGPGNGYLLVTYAKRDRAKGPALGFISSGRLPYGGFSFVHSHDATVLSLTDEES

TLQGAREIADDFMITETLARYARSEHHGHDIRGGEVFLFFGRPNRSLLRLAAETME
175 TLQGAREIADDFMITETLARYARSEHHGHDIRGGEVFLFFGRPNRSLLRLAAETME

MLSPDLTSDRHIEYKMDGPEFLGMLHTVSPDLSAQMLETRNWVYRAGQRKALWEQV
233 MLSPDLTSDRHIEYKMDGPEFLGMLHTVSPDLSAQMLETRNWVYRAGQRKALWEQV

LNKGDLRTGGQSYDDPYEPDPTGMRFMYKRGGGLIVDIDMNSILQTAIDQCGEQRA
291 LNKGDLRTGGQSYDDPYEPDPTGMRFMYKRGGGLIVDIDMNSILQTAIDQCGEQRA
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SAPVDADSYWNRNVTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSIVENGRTTN
349 SAPVDADSYWNRNVTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSIVENGRTTN

CQNFRAAASLGITQFNGKVGCLYATATAGSDPVHKDVNYTKSLAVYPFRDMALPIE
407 CQNFRAAASLGITQFNGKVGCLYATATAGSDPVHKDVNYTKSLAVYPFRDMALPIE

PGLKDKKQGKLIRAATVTSVGMGDGLFIILNKAATQAPQLKKAAGLAEAAERNWFD
465 PGLKDKKQGKLIRAATVTSVGMGDGLFIILNKAATQAPQLKKAAGLAEAAERNWFD

PNEEEVPII ----------------------
523 PNEEEVPIIGLSLQLRLGLLLLLLLMCPGLM

Matches with 94 R166A : 156 R 7! 135 R
Compare sequences of length 535 and 480

P-------------- P-- A------------------ LDCATYPELCAAFAMVHAI
1 PATATELLLLTGALLPLLAPVVSRGPHAADTTGAPPALDCATYPELCAAFAMVHAI

FTQEQVGHVLHAQPGRAFVAVDEGAHTEEDLPVASQQRYEPSGSESETVDPRAGDK
59 FTQEQVGHVLHAQPGRAFVAVDEGAHTEEDLPVASQQRYEPSGSESETVDPRAGDK

LVYGPGNGYLLVTYAKRDRAKGPALGFISSGRLPYGGFSFVHSHDATVLSLTDEES
117 LVYGPGNGYLLVTYAKRDRAKGPALGFISSGRLPYGGFSFVHSHDATVLSLTDEES

TLQGAREIADDFMITETLARYARSEHHGHDIRGGEVFLFFGRPNRSLLRLAAETME
175 TLQGAREIADDFMITETLARYARSEHHGHDIRGGEVFLFFGRPNRSLLRLAAETME

MLSPDLTSDRHIEYKMDGPEFLGMLHTVSPDLSAQMLETRNWVYRAGQRKALWEQV
233 MLSPDLTSDRHIEYKMDGPEFLGMLHTVSPDLSAQMLETRNWVYRAGQRKALWEQV

LNKGDLRTGGQSYDDPYEPDPTGMRFMYKRGGGLIVDIDMNSILQTAIDQCGEQRA
291 LNKGDLRTGGQSYDDPYEPDPTGMRFMYKRGGGLIVDIDMNSILQTAIDQCGEQRA

SAPVDADSYWNRNVTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSIVENGRTTN
349 SAPVDADSYWNRNVTHAYTGAPSAHQVRTTTVVGVSKGAKKARNMVSIVENGRTTN

CQNFRAAASLGITQFNGKVGCLYATATAGSDPVHKDVNYTKSLAVYPFRDMALPIE
407 CQNFRAAASLGITQFNGKVGCLYATATAGSDPVHKDVNYTKSLAVYPFRDMALPIE

PGLKDKKQGKLIRAATVTSVGMGDGLFIILNKAATQAPQLKKAAGLAEAAERNWFD
465 PGLKDKKQGKLIRAATVTSVGMGDGLFIILNKAATQAPQLKKAAGLAEAAERNWFD

PNEEEVPII ----------------------
523 PNEEEVPIIGLSLQLRLGLLLLLLLMCPGLM

Matches with 94 R166A : 156 R 7! 135 R
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