Brenda Miner
Annotations for ['1ejj’, "1e587] (5.4.2.1)

October 4, 2005

1 Downloads
1.1 Structure-files
e lejj.pdb from http://projects.villa-bosch.de/dbase/pdba/mmol/1ejj.pdb.gz
e 1e58.pdb from http://projects.villa-bosch.de/dbase/pdba/mmol/1e58.pdb.gz
1.2 Engineering
. Name Organism Impact
A60S | Saccharomyces cerevisiae | ['activity’]
Commentary: 69
. Name Organism Impact
D12N | Bacillus stearothermophilus | [‘activity’]
Commentary: no activity
. Name Organism Impact
E86Q | Saccharomyces cerevisiae | ["activity’]
Commentary: 1
. Name Organism Impact
E93D | Schizosaccharomyces pombe | [activity’]
Commentary: less than 1
. Name Organism Impact
E93D | Schizosaccharomyces pombe | ['notclassified’]
Commentary: 3D structure in solution obtained with NMR
. Name Organism Impact
H123N | Bacillus stearothermophilus | ['activity’]
Commentary: 3
. Name Organism Impact
H125N | Bacillus stearothermophilus | ["activity’]

Commentary: 67




Name Organism Impact
H128N | Bacillus stearothermophilus | ["activity’]

Commentary: 20

Name Organism Impact
H181A | Saccharomyces cerevisiae | ["activity’]

Commentary: His181 is substituted by Ala in site-directed mutagene-
sis. The resulting enzyme has a reduced activity and still requires 2,3-
diphosphoglycerate. His181 seems to be important for cofactor-binding

Name Organism Impact
H407N | Bacillus stearothermophilus | ["activity’]

Commentary: no activity

Name Organism Impact
H42N | Bacillus stearothermophilus | ['activity’]

Commentary: 91

Name Organism Impact
H42N/H128N | Bacillus stearothermophilus | ['activity’]

Commentary: 8

Name Organism Impact
H445N | Bacillus stearothermophilus | ['activity’]

Commentary: 18

Name Organism Impact
H462N | Bacillus stearothermophilus | ['activity’]

Commentary: 0.3

Name Organism Impact
H66N | Bacillus stearothermophilus | ['activity’]

Commentary: 2

Name Organism Impact
K246G | Saccharomyces cerevisiae | ['mechanism’]

Commentary: mutant enzymes in which Serll is replaced by Gly, i.e.
S11G and Lys246 by Gly, i.e. K246G do not have significantly altered
kinetic values

Name Organism Impact
L245G | Saccharomyces cerevisiae | ["activity’]

Commentary: 39

Name Organism Impact
L245G/L246G | Saccharomyces cerevisiae | ["activity’]

Commentary: 105

Name Organism Impact
L246G | Saccharomyces cerevisiae | [activity’]

Commentary: 98



Name Organism Impact

R120Q | Schizosaccharomyces pombe | [activity’]
Commentary: 59

Name Organism Impact

R120Q/R121Q | Schizosaccharomyces pombe | ["activity’]
Commentary: 62

Name Organism Impact

R121Q | Schizosaccharomyces pombe | [activity’]
Commentary: 12

Name Organism Impact

R14Q | Schizosaccharomyces pombe | ["activity’]
Commentary: less than 1

Name Organism Impact

R261L | Bacillus stearothermophilus | ["activity’]
Commentary: no activity

Name Organism Impact

R94Q | Schizosaccharomyces pombe | ["activity’]
Commentary: 1

Name Organism Impact

S11A | Saccharomyces cerevisiae | ["activity’]
Commentary: 4

Name Organism Impact

S11G | Saccharomyces cerevisiae | ['mechanism’]

Commentary: mutant enzymes in which Serll is replaced by Gly, i.e.
S11G and Lys246 by Gly, i.e. K246G do not have significantly altered
kinetic values

Name Organism Impact

S62A | Schizosaccharomyces pombe | [activity’]
Commentary: loss of activity during purification

Name Organism Impact

S62A | Bacillus stearothermophilus | ['activity’]
Commentary: no activity

Name Organism Impact

S62A | Bacillus stearothermophilus | [activity’]

Commentary: no phosphoglycerate mutase activity
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2 Alignment of Bacillus stearothermophilus’s Mu-

tations

align to reference sequence:
Compare sequences of length 1 and 510

KVILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNTTHATQ

PKG

DPTLVEDANGHDATIIAIGGKALIADVVKGLCEDVAEVAKITPELKGSHGVMDPNA

YNLIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGPFKEERGGSM

FFTVHPYKETEAIRLQRLGHQSLVEGITNDLNTPKFAVYGKVTESFHTLCVFRFLHK

PHKPGRDFERFDENTFTNSIQIARDPRFNYFIIADNDQITAVPRGDERVIVSP

EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSL

L VF

TAIEGV

GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLLAYLHHIHSHVGG

DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGINL

HGv

ESNGMQGEPLGVAEGCAKLTTHPYENWYRDFNPKNAQAVANGYTEDRLAKFGDLIIL

[

(=,

AVPKKS

minimal editing distance: 30 Alignment: -2

2.1 Align To Sequence In 1lejj.pdb

Compare sequences of length 510 and 511

- VILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNTTHATQPKG
KVILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNTTHATQPKG
DPTLVEDANGHDATIIAIGGKALIADVVKGLCEDVAEVAKITPELKGSHGVMDPNA
DPTLVEDANGHDATIIAIGGKALIADVVKGLCEDVAEVAKITPELKGSHGVMDPNA

YNLIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGBEERGGS
YNLIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGREERGGS
FFTVHPYKETEAIRLQRLGHQSLVEGITNDLNTPKFARYEESFHTLCVFFLH
FFTVHPYKETEAIRLQRLGHQSLVEGITNDLNTPKFAXYEGESFHTLCVFFLH

PHKPGRDFERFDENTFTNSIQIARDPRFNYFIIADNDQITAVPRGDERVIVSPLVF
PHKPGRDFERFDENTFTNSIQIARDPRFNYFIIADNDQITAVPRGDERVIVSPLVF
EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSLTAIEGV
EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSL[TAIEGV
GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLLAYLHHIHSHVGG
GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLLAYLHHIHSHVGG
DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGINLHGV
DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGINLHGV

ESNGMQGEPLGVAEGCAKLTTHPYENWYRDFNPKNAQAVANGYTEDRLARFGDLIIL



465

523

59

175

291

349

407

465

523

59

117

175

ESNGMQGEPLGVAEGCAKLTTHPYENWYRDFNPKNAQAVANGYTEDRLARFGDLIIL

AVPKKXX-
AVPKKS--

Matches with 99 S62A : 60 S — 62 S

2.2 Align To Sequence In 1e58.pdb
Compare sequences of length 510 and 248

K----- G AN A VAA------- A--- KA
KVILSK GTMEKRPLGLLDLMTRLDGLIGGDRLKIGKKVIVPVPNTTHATQRKG
Al--- EDANGYYR------ K- LP---- KFN-EDF- EYVL--- PV-- GT---—- Pl

DPTLVEDANGIDATIIAIGG KALIADVVKGLCEDVAE- VAKIT PELKGSHGVMBN
-- NLELI ------ E- E------- E-- SMND-L- YK-VLARLSNGHAA -1 VR- EGS
AYNLI- | ADYKDAI EKLLADTVEYASMEPKLDYTPVKP-- SN---- | LI - RDEGP
- KM-RPLI--- TENWPIVRDI TLA-L--- S- E-- T-- L-- PLE---- K-- ES-

FKEERGGSMFFVHPYKETEA RLOQR.GHGLVEGI TNCLNTPKFAVY ®VTESFH

- LKAYR--- PDHGPYR-- ED-DK- TLEP P T- VAFGR
TLCVFFLHKP- HKPGRDFERFDENTFTNSIQIARDPRFNYFIIADNDQITAVPRGD
- RWQK--- VQED- GYK--- EA------- g O N N\ ISS—

ERVIVSPLVFEDY| GHKYSLCEICELPDRYTPCEGYVMRYAKEVRDWRKDRDMSYY

- GQL- A- G- YHRENLKW&EVPLW----- A- Q-- DLEDLVNWLHI A- RK---
RGSLTAIE GVGY-- E-- KI- KEQ-LEKIYQPATQPG\DRM@LFG--- HI YVRKVGE

S IP—— Y S — TY-meme A- F---- DFSYGEEKL-
KAALRLLAYLHHIHSH/GGBLLGFLHLSTGHQKVHNAMLFTENFDFE- GERIAI
e LKemee- GAAKA--- ESVCK-- ESLDVDYV®--- TF---rm- R- NEKN

NIRTLSQYVIRGAGINLHG\ESNGMQGPL GVAE- GCAKLTTHPYENWRDANPKN
WQSE-- GH--- RV--—- LV-LKTVA-
AQAVANGYTELRLAFGILII LA- VPKKS

Matches with 33 S62A : 60 S — 35S

3 Alignment of Schizosaccharomyces pombe’s Mu-

tations

align to reference sequence:
Compare sequences of length 108 and 211

NDILEKSVYKGDKDLHYVIPVGTALERKVIQDGTLGELDMILARLSNGHAAIL

GKLIHPVITSKYYPLVREATDKLSEGNPPAIDRRNVIQVQEAGWKKRADDKNL

KAEKIGTESLAPDKWGTFLNLKNWESRGIWLLNPAAETTM
Vbbb bbbyl iyl R ~ S

KE

GQ
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minimal editing distance: 30 Alignment: -1

3.1 Align To Sequence In 1lejj.pdb
Compare sequences of length 211 and 511

V- IL SKGTMEPQPLGLL DLMTPALDGLIGGDRLKIGKKTVI VPVPNTTHATQRKG
NOL EKSVY-K--- G- DK----- DI ¥ Z— VI - PVG-T-- ALERKV
- DPTLVE- D-- A-- NGHDATII Al GGKAIADWKGLEDVAEVAITPE LKG
|Q DGTLGELDMILARLSNGH A-- Al == L-== V- K- EG----- K- LI
SHGVMDPNAYNLADYKDAEIEKLLADTVEYASMERKLDYTPVKPSNILI RDEGP
- HPV- | T-- S KY- Y- P-eev LVR- EA-
FEEERGGSMANHPYKETEAIRLQRLGHOLVEGT NDLNTPKFAV- YGAVTESE
----------- TD-- Kew--=  Le==-- S EG- NP-- P- AIDY-—- SR
HTLCVFFLH- KPHKPGR- DFERFDENTFTNSI QAR DPRFNYFI | ADNDQ TAVPR
RWIQUQEAGW- K-- RAD--- DKNLG---- QL-- DGY- Y-zz-oooo--n-- R
GDERVIVSPLVFEDYIGHKYSDHE CELPDRY PGEGYVMARYAEVRDWRKDRDN
- - EN---- LK-ES---- K- | TELN---- P- EG VE----- [SE—
YYRGSTAI EGVGYEKKEQLEKIY QPATQPGVDRGLFGHIYVRKVGEKALRLL
----- L= | == |- QCTK- Q ARQ L ASTF--
AYLHH HSHVGGSLLGFLHLSTGH®VHNMARFTENRDFEGERIAINIRT LSQY
NS — DFKYGR--- S----  Keomen- L R~ EQG------- LK--
VIRGAG-I NLHGVESNGMQGERS\AEGCALT THPYENWY A NPKNAQAVAIG
- AEK - GTES------ L-- APD-- KWG-------- FLNLKNWESE--G
YTEDR- LAFGILII LAVPKKXX--

H - - RTLV--- L-- LN-PAAETTM

1S

Matches with 32 E93D : 92 E — 241 E
R120Q : 119 R — 297 H
R120Q/R121Q : 119 R — 297 H
R121Q : 120 R — 298 F
R14Q : 13 R — 17 R
R94Q : 93 R — 244 R
S62A :61 S+~ 136 A

3.2 Align To Sequence In 1e58.pdb
Compare sequences of length 211 and 248

KGNAVAAAKAA- EDANGIYYRKLPKFNEDFEYMLPVGTPIN LEL-- | EEESMNDO
--- ND------- | LEKSV-- Y-- KGIK--- DLHYM PVGTA-- LERKM QDGTLGE
LYKM_ARLSNGHAAI VREGSKMRRI TENWTI VROT LALSETLPLEKESLKAY
LDMILARLSNGHAALVKEG K--- LI H---- P-V-- IT --- S------ KY---- Y
RPDHGPRED-DKTL- E-- PPTVAFG-- RRW (KVQEDGYKE- ATEAKNLGQIBGY
- PLV--- REATDK- LSEGNPP-- AIDYSRRW Q VQEAGWKKRADD-KNLGQDGY
HRENLKWEK-- EVPLWAQDEDLVNWIHI ARKLVSTYAFDFSY CEEKLLKGAAKA
YRENLKESKIT E-- LNPEG¥ELIIQC TKQARQLASTFAI DRKY (RKLREGGLKA
ESVGEKESLDVDYWGTRNEKNW)SEGHRLVLKTVA-----

EKI GTESLAPDKWGTENLKNVESEGHRLVLLNPAAETTM
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Matches with 51 E93D : 92 E — 88 E
R120Q : 119 R — 115 R
R120Q/R121Q : 119 R — 115 R
R121Q : 120 R — 116 R
R14Q : 13 R— 9 R
R94Q : 93 R — 8 R
S62A :61 S+ 57S

4 Alignment of Schizosaccharomyces pombe’s Mu-

tations

align to reference sequence:
Compare sequences of length 1 and 211

NDILEKSVYKGDKDLHYVIPVGTALERKVIQDGTLGELDMILARLSNGHAAIL

GKLIHPVITSKYYPLVREATDKLSEGNPPAIDYSRRWIQVQEAGWKKRADDK

LDGYYENLKESKITELNPEGVEELIIQCTKQARQLASTFAIDFKYGRSKLREG
E:
KAEKIGTESLAPDKWGTFLNLKNWESEGHRTLVLLNPAAETTM

KE
NLGQ

GL

minimal editing distance: 30 Alignment: -1

4.1 Align To Sequence In lejj.pdb
Compare sequences of length 211 and 511

V- IL SKGTMEPQPLGLL DLMTPALDGLIGGDRLKIGKKTVI VPVPNTTHATQRKG
NOL EKSVY-K---- G- DK----- DI ) Z— VI - PVG-T-- ALERKV
- DPTLVE- D-- A-- NGHDATII Al GGKAIADWKGLGEDVAEVAITPE LKG
|Q DGTLGELDMILARLSNGH A-- Al === L-== V- K- EG----- K- LI
SHGVMDPNAYNLADYKDAEIEKLLADTVEYASMERKLDYTPVKPSNILI RDEGP
- HPV- | T-- S KY- Y- P-eev LVR- EA-
FEEERGGSMANHPYKETEAIRLQRLGHOLVEGQT NDLNTPKFAV- YGAVTEF
----------- TD-- K== Le-==-- S EG- NP-- P-- ADY-—- SR
HTLOVFFLH- KPHKPGR- DFERFDENTFTNSI QAR DPRFNYFIIADNDQITAVP R
RWIQ/QEAGW.- K-- RAD--- DKNLG--- QL-- DGY-- Y-rmmemeemes R
GDERVIVSPLVFEDYIGHKYSDHE CELPDRY PGEGYVMARYAEVRDWRKDRDN
- EN---- LK-ES---- K- | TELN---- P- EG VE----- [SE—
YYRGSTAl EGVGYEKKEQLEKIY QPATQPGVDRGLFGHIYVRKVGEKALRLL
----- L= | === |- QCTK- Q ARQ L ASTF--
AYLHH HSHVGGSLLGFLHLSTGH®VHNMARFTENRDFEGERIAINIRT LSQY
NS — DFKYGR--- S----  Keomee- L R~ EQG------ LK--
VIRGAG-I NLHGVESNGMQGERS\AEGCALT THPYENWY A NPKNAQAVAIG
- AEK - GTES------ L-- APD-- KWG-----r-m- FLNLKNWESE--G

1S
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YTEDR- LAFGILII LAVPKKXX--
H--- RTLV--- L-- LN-PAAETTM

Matches with 32 E93D : 92 E — 241 E

4.2 Align To Sequence In 1e58.pdb
Compare sequences of length 211 and 248

KGNAVAAAKAA- EDANGILYYRKLPKFNEDFEYWMLPVGTPIN LEL-- | EEESMNDO

--- ND------- | LEKSV-- Y-- KGIK--- DLHYM PVGTA-- LERKM QDGTLGE
LYKM_ARLSNGHAAI VREGSKMRRI TENWI VROT LALSETLPLEKESLKAY
LDMILARLSNGHAALVKEG K--- LI H---- P-V-- IT --- S------ KY---- Y

RPDHGPRED-DKTL- E-- PPTVAFG-- RRWKVQBEDGYKE- ATEAKNLGQBGY
- PLV--- REATDK- LSEGNPP-- AIDYSRRWQ VQEAGVKKRADD-KNLGQDGY
HRENLKWEK-- EVPLWAQDEDLVNWIHI ARKLVSTYAFDFSY CEEKLLKGAAKA
YRENLKESKIT E-- LNPEG¥YELIIQC TKQARQLASTFAI DAKY QRKLREGGLKA
ESVGKESLDVDYWGTRNEKNW)SEGHRLVLKTVA-----

EKI GTESLAPDKWGTENLKNVESEGHRLVLLNPAAETTM

Matches with 51 E93D : 92 E — 88 E

5 Alignment of Saccharomyces cerevisiae’s Mu-
tations

align to reference sequence:
Compare sequences of length 2 and 246

KVLGRLSNGHAAIMVTKGEDKAIVDQWYPLLRDIVLALSETEPLVNPDVYKYRE
------------------- LL

VPIWLRDAKELAINATQIARSLKSTYLVDPYVKKEKLLEGARAAEQQGKASLH

WGTFLNKENWESQGHRVLVLKP

minimal editing distance: 15 Alignment: -76

5.1 Align To Sequence In 1lejj.pdb
Compare sequences of length 246 and 511

VILS KGTMEKPQPGLL---- DLMT-PA--- L-- DGLIGGDR.KIG KKTVI VPVIN
K--- KQQNAVAAAGAAAAEDLYYSPKSPKLNED- LEFV-- LPIG-- TPl ---- N

kKGQNAVAAAGAAAAEPDLYYSPKSPKLNEDLEFVLPIGTPINLKAIDADSIGELH

DGKQSFPSSADIPPPPVDFSRRYTNFKEEGFKKLTEAKDKGQLDGYHRENLRWSRN
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TTHATQPK®PTLVEDANGHDATI IAl GGKA.IAD WKG- LCED\AEVAKI -- TPE
LK- Al---=  Deemes A-- DS-1--- GE-- LHK-VL- GRLSNGH-- A- | MVT--
LKGSHBVVDPNAYNLIIA DYKDAEI EKLLADTVEYASMIPKLDYTPVKPSNLI RD
~KGSlz-------- L-— D-K-A-l V- DQWY-er  P- [oceceees L- RD
EGPFEEERGGSMFPFIPYKETRIR LQRLGHOLVEGI TNLL- NTPKFAVYGAVT
[ Y/ I— NS S~ E-- TEPLVN- PD-- VY-
ESFHTLCVFFLMPHKP&®DFERFDENTFTNSIQIARD PRFNYFII ADNDQ TAVP
------------ KY---- R- E-- DGKQ-- SF----- PSS--- AD-- | PP-P
RGDERVIVPLVFEDYIGHKYSDEICELPORYTPGEGYVMARKEVRDWRKDRD
--------- P- V- DF----  SRe---= RYMNFerrmos KEromeoeemes
SYYRGSLTAEGV/GYEKI KEQ.- EKIYQPATQPGDRGDL FGHI YVRKVGEKAALR
---------- EG-- K-K- LTE--- AK-- DKGQLDG- YHR-- EN-- LR
LLAYLHHIHSHVGGDSLLGFLHLSTGH@KNMARFTENRDCFEGERI AIN IR TLS
(Y AS— SI] N — VPIW-- L--—- RDAK-EL- AINA-T--
QYM - RGAGIN-LHG/ESNGMQEPL-- GV- A- E-- GCAKLTTHPYENWRLF- NP
Q- | ARSLKSTYL-- VDPYVKKEKLLEGARAEQ@KASLKVDV--- WGT-FLN-
KNAQAVAGYTEDRLAFGDLII LAVPKKXX-

KE----- NW-- ESQ--- GHRV-L- VLKP---

Matches with 32 L245G : 169 L — 397 L
L245G/L246G : 169 L — 397 L
L246G : 170 L — 407 H

5.2 Align To Sequence In 1e58.pdb
Compare sequences of length 246 and 248

K- GONAVAARAAI- E- DANGYYR-KLPKFNEOFEYVLPVGTPINLELI EEESMN
KKGQNAVAABAAAAEPD--- LYYSPKSPKLNED-EFVLPI GTPINLKA DALSIG
DLYKVLARLSNGHAAI VREGSKHVRPU TENWYMPV RDITLALSETLPLEKESL-K
ELHKVLGRLSNGHAAMWTKGSLLDKA VDQVYRLRDIVLALSETEPLVNPDVX
AYRPDHG--- PYRBEDDKTLEPPTVAFCRRNQ--KVCEDGYKEATEAKNLGQIAGY
- YRED- CKQSHPSSADIPP-- PP- VDFSRRYTNRKE- E- GFKKLTEAKDKGQIDGY
HRENIKWXEVPLWAQDL- EDLV- NWITHIAR KLVSTYAFDFSYGE-EKLLKGA A
HRENIRWRN/P W.RDAKE- LAI NA- TQAR SLKSTYLVDP- YVKKEKLLEGARA
KAESVGKESLDVDYWGTRNEK- NVOSEGHRVLVLRVA-

- AEQGKASLKVDVYWGTEN- KENVESQGHRVLVLIR---

Matches with 59 L245G : 169 L — 172 M
L245G/L246G : 169 L — 172 M
L246G : 170 L — 173 K

6 Alignment of Saccharomyces cerevisiae’s Mu-
tations

align to reference sequence:
Compare sequences of length 236 and 246

M
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KKGQNAVAAAGAAAAEPDLYYSPKSPKLNEDLEFVLPIGTPINLKAIDADSIG

KVLGRLSNGHAAIMVTKGSLLDKAIVDQWYPLLRDIVLALSETEPLVNPDVYH
bbb e e e

DGKQSFPSSADIPPPPVDFSRRYTNFKEEGFKKLTEAKDKGQLDGYHRENL
Y b b e b e e e e e il i 1)

VPIWLRDAKELAINATQIARSLKSTYLVDPYVKKEKLLEGARAAEQQGKASLHK
DDV VVVVVVVVVVVIVVVIVDIVDY

minimal editing distance: 0 Alignment: -1

6.1 Align To Sequence In lejj.pdb
Compare sequences of length 246 and 511

VILS KGTMEKPQPGLL--- DLMT-PA-- L-- DGLIGGDRLKIG KKTVI VPVAN
K- KGQNAVAAAGAAAAEMLYYSPKSPKNED- LEFV-- LPIG-- TPl - N
TTHATQPK®PTLVEDANGHDATI IAl GGKA.IAD WKG- LCED\AEVAKI - TPE
LK- A== De--rev A~ DS-1--- GE-- LHK-VL- GRLSNGH- A- | MVT--
LKGSHGVMDPNAYNA DYKDAEI EKLLADTVEYASMIPKLDYTPVKPSNLI RD
N{c] Sm—— L-- D-K-A-l V- DQWY--- P- [-ceeeeme L-RD
EGPFEEERGGSMFFHPYKETRIR LQRLGHOLVEGI TNLL- NTPKFAVYGAVT
[— Y/ I— N T— S E- TEPLVN- PD-- VY----
ESFHTLCVFFLKPHKP@®DFERFDENTFTNSIQIARD PRFNYFII ADNDQ TAVP
------------ KY---- R~ E-- DGKQ--- SF----- PSS AD-- | PP-P
RGDERVIVPLVFEDYIGHKYSDEICELPORYTPGEGYVMARKEVRDWRKDRD
--------- Y N S =117 |V] S ( SH——
SYYRGSLTAEG/GYHKI KEQ - EKIYQPATQPGYDRGDLFGHI YVRKVGEKAALR
---------- EG-- K-K- LTE-—-- AK-- DKGQLDG- YHR-- EN-- LR
LLAYLHHIHSHVGGDSLLGFLHLSTGH@KNMARFTENRCFEGERI AIN IR TLS
(VY A— (S]] \ —— VPIW-- L--- RDAK-EL- AINA-T--
QYM - RGAGIN-LHG/ESNGMQ@EPL-- GV- A- E-- GCAKLTTHPYENWRLF- NP
Q- | ARSLKSTYL-- VDPYVKKEKLLEGARAEQ@KASLKVDV--- WGT-FLN-
KNAQAVAIGYTEDRLAFGDLII LAVPKKXX-

KE----- NW-- ESQ--- GHRV-L- VLKP---

Matches with 32 K246G : 245 K — 510 V
S11G :10S+— 18D

6.2 Align To Sequence In 1e58.pdb
Compare sequences of length 246 and 248

K- GONAVAAAA- E- DANGYYR- KLPKFNEDOFEYVLPVGTPINLELI EEESMN
KKGQNAVAABAAAAEPD--- LYYSPKSPKLNED-EFVLPI GTPINLKA DACSIG
DLYKVLARLSNGHAAI VREGKXMRPLTENWY®V RDITLALSETLPLEKESL-K

10

ELH

YRE

RWSRN

VDV

M
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ELHKVLGRLSNGHAAMWTKGS.LDKA VDQVYRLRDIVLALSETEPLVNPDVX
AYRPDHG--- PYRHEDDKTLEPPTVAFCRRNQ--KVCQEDGYKEATEAKNLGQIAGY
- YRED- CKQSHPSSADIPP-- PP- VDFSRRYTNRKE- E- GFKKLTEAKDKGQIDGY
HRENKWXEVPLWAQDL- EDLV- NWITHAR KLVSTYAFDFSYGE-EKLLKGA A
HRENIRWRN/P W.RDAKE- LAI NA- TQAR SLKSTYLVDP- YVKKEKLLEGARA
KAESVGKESLDVDYWGTRNEK- NVOSEGHRVLVLRVA-

- AEQ@GKASLKVDYWGTEN- KENVESQGHRVLVLIR---

Matches with 59 K246G : 245 K — 247 K
S11G :10S—~ 13 S

7 Alignment of Saccharomyces cerevisiae’s Mu-
tations

align to reference sequence:
Compare sequences of length 76 and 246

KKGQNAVAAAGAAAAEPDLYYSPKSPKLNEDLEFVLPIGTPINLKAIDADSIG

KVLGRLSNGHAAIMVTKGSLLDKAIVDQWYPLLRDIVLALSETEPLVNPDVYK

DGKQSFPSSADIPPPPVDFSRRYTNFKEEGFKKLTEAKDKGQLESYRWRSRN

ELH

YRE

\

VPIWLRDAKELAINATQARSLKSTYLVDPYVKKEKLLEGARAAEQQGKASLKVDV

minimal editing distance: 30 Alignment: -1

7.1 Align To Sequence In 1lejj.pdb
Compare sequences of length 246 and 511

VILS KGTMEKPQPGLL--- DLMT-PA-- L-- DGLIGGDRLKIG KKTVI VPV
K--- KGQNAVAAAGAAAAEMLYYSPKSPKNED- LEFV-- LPIG-- TPl ---- N
TTHATQPK®PTLVEDANGHDATI IAl GGKA.IAD WKG- LCEDVAEVAKI -- TPE
LK- Al-===  De--e- A-- DS-1-- GE-- LHK-VL- GRLSNGH- A- | MVT--
LKGSHGVMDPNAYNA DYKDAEI EKLLADTVEYASMIPKLDYTPVKPSNLI RD
B{c]: Sm— L= D K- Al Vers DQWY--re  P- Lomeeomems L- RD
EGPFEEERGGSMFFIPYKETRIR LQRLGHGLVEGI TNLL- NTPKFAVYGAVT
[F—— Y/ — NS f— S E-- TEPLVN- PD-- VY----
ESFHTLCVFFLKPHKP&DFERFDENTFTNSIQIARD PRFNYFII ADNDQ TAVP
------------ KY---- Re E-- DGKQ--- SF----- PSS-—--- AD-- | PP-P
RGDERVIV®LVFEDYIGHKYSDEICELPDRYTPGEGYVMARK&EVRDWRKDRD
--------- P-V-r DF---=  SRes-s--  RYTNFreroee KEomemeees
SYYRGSLTAEG/GYHKI KEQL- EKIYQPATQPGWRGDLFGHI YVRKVGEKAALR
---------- EG-- K-K- LTE-—-- AK-- DKGQLDG- YHR---EN-- LR
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407

465

59

233

59

117

LLAYLHHIHSHVGGDSLLGFLHLSTGHZHNMAAFTENRDFEGERI AINIR TLS
VY A— (51=] N VPIW-- L RDAK-EL- AINA-T--

QYM-_RGAGIN-LHG/ESNGMQ@EPL-- GV- A- E-- GCAKLTTHPYENWRLF- NP
Q- IARSLKSTYL-- VDPYVKKEKLLEGARAEQ@KASLKVDV--- WGT-FLN-
KNAQAVAGYTEDRLAFGDLII LAVPKKXX-

KE----- NW-- ESQ--- GHRV-L- VLKP---

Matches with 32 A60S : 59 A — 0 -
E86Q : 85 E — 139 E
S11A :10S— 18D

7.2 Align To Sequence In 1e58.pdb
Compare sequences of length 246 and 248

K- GONAVAARAA- E- DANGQYYR-KLPKFNEDFEYVLPVGTPINLELI EEESMN
KKGQNAVAABAAAAEPD--- LYYSPKSPKLNEDLEFVLPI GTPINLKA DALSIG

DLYKVLARLSNGHAAI VREGKMRPLTENVYPV RDITLALSETLPLEKESL-K
ELHKVLGRLSNGHAAWTKGS.LDKA VDQVYRLRDIVLALSETEPLVNPDVX
AYRPDHG--- PYRBEDDKTLEPPTVAFGRRNQ--KVCEDGYKEATEAKNLGQIAGY
- YRED- CKQSHPSSADIPP-- PP- VDFSRRYTNRKE- E- GFKKLTEAKDKGQIDGY
HRENLKWXEVPLWADL- EDLV- NWITHIA RKLVSTYAFDFSYGE-EKLLKGA A
HRENLRWRN/P W.RDAKE- LAI NA- TQA RSLKSTYLVDP- YVKKEKLLEGARA
KAESVGKESLDVDYWGTRNEK- NVOSEGHRVLVLRVA-

- AEQGKASLKVDYWGTEN- KENVESQGHRVLVLIR---

Matches with 59 A60S : 59 A — 62 A
E86Q : 85 E — 83 E
S11A :10S+— 13S

8 Alignment of Bacillus stearothermophilus’s Mu-

tations

align to reference sequence:
Compare sequences of length 451 and 510

KVILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNATQPKG

YNLIIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGPFKEERGG
bbb e e e e

PP 7?7?7?7??7?7???7?7??7?7?7?7?7??27?7?7??7?7?7

12

FFTVHPYKETEAIRLQRLGHQSLVEGITNDLNTPKFAVYGKVTESFHTLCVFkF

SM

LHK

EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSL[TAIEGV



349

407

465

523

59

117

175

233

291

349

407

465

QP07 7??7?7?7??7??7??7??7??7?7?77

GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLHMYHSHVGG
Vbbb bbb b b bbb b bl bl kol H?2? H?H??7?

DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGIBN
DPPVVPVVVIVIVVVVVVVVVVVVVVVVVVVVVIVVIVVIVVNITD H??

ESNGMQGEPLGVAEGCAKHPYENWYRDFNPKNAQAVANGY TEDRDIAHG
DGRV HRRRDDVDDV0PP0???77?7?277?7?7?  D---

minimal editing distance: 45 Alignment: -2

8.1 Align To Sequence In 1lejj.pdb
Compare sequences of length 510 and 511

- VILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNATRPKG
KVILSKGTMEKPQPLGLLDLMTPALDGLIGGDRLKIGKKTVIVPVPNATRPKG
DPTLVEDANGBATIAIGGKALIADVVKGLCEDVAEVAKITPELKGSBVMDPNA

YNLIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGEBEERGGSN
YNLIIADYKDAEIEKLLADTVEYASMEPKLDYTPVKPSNILIRDEGREERGGSN
FFTVHPYKETEAIRLQRLGHQSLVEGITNDLNTPKFARYEESFHTLCVFFLHK
FFTVHPYKETEAIRLOQRLGHQSLVEGITNDLNTPKFAXYEGESFHTLCVFFLHK
PHKPGRDFERFDENTFTNSIQIARDPRYFIIADNDQITAVPRGDERVIVSPLVH
PHKPGRDFERFDENTFTNSIQIARDPRYFIIADNDQITAVPRGDERVIVSPLVH
EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSL
EDYIGHKYSDEICELPDRYTPGEGYVMARYAKEVRDWRKDRDMSYYRGSL
GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLLAWBERVGG
GYEKIKEQLEKIYQPATQPGVDRGDLFGHIYVRKVGEKAALRLLAWBERVGG
DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGBN
DSLLGFLHLSTGHQKVHNMAALFTENRDFEGERIAINIRTLSQYVIRGAGBN
ESNGMQGEPLGVAEGCAKLPTENWYRDFNPKNAQAVANGYTEDRLAWHARGD
ESNGMQGEPLGVAEGCAKLPTENWYRDFNPKNAQAVANGYTEDRLAHARGD
AVPKRX-

AVPKKS--

\
DPTLVEDANGBATIAIGGKALIADVVKGLCEDVAEVAKITPELKGSEVMDPNA
f
/

TAIEGV
TAIEGV

L L

Matches with 99 D12N : 10D — 12 D
H123N : 121 H+— 123 H
H125N : 123 H+— 125 H
H128N : 126 H — 128 H
H407N : 405 H — 407 H
H42N : 40 H — 42 H
H42N/H128N : 40 H — 42 H
H445N : 443 H — 445 H
H462N : 460 H — 462 H
H66N : 64 H — 66 H
R261L : 259 R — 261 R
S62A :60S — 62 S
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59

117

175

291

349

407

465

523

59

8.2 Align To Sequence In 1e58.pdb
Compare sequences of length 510 and 248

K----- G AN A VAA------ -A-- KA
KVILSK GTMEKRPLGLLDLMTRLDGLIGGDRLKIGKKVIVPVPNTTHATQRKG
Al--- EDANGKYR------ K- LP---- KFN-EDF- EYVL--- PV-- GI----- PI

DPTLVEDANGBATIIAIGG KALIADVVKGLEDVAE- VAKIT PELKGSHGVMBN
-- NLELI ------ E- E------- E-- SMND-L- YK-VLARLSNGHAA - | VR- EGS
AYNLI- | ADYKDAI EKLLADTVEYASMEPKLDYTPVKP-- SN---- | LI - RDEGP
- KM-RPLI--- TENWPIVRDI TLA-L--- S- E-- T-- L-- PLE---- K-- ES-

FKEERGGSMFFVHPYKETEA RLQR-GH@LVEGI TNCLNTPKFAVY&®VTESFH

- LKAYR--- PDHGPYR-- ED-DK- TLEP P-. T- VAFGR
TLCVFFLHKP- HKPGRDFERFDENTFTNSIQIARDPRENYFIIADNDQI TAVPRGD
- RWQK--- VQED- GYK-- EA---- ) ) S N V] S —

ERVIVSPLVFEDY| GHKYSLCEICELPDRYTPGEGYVMRYAEVRDWRKDRDMSYY
- G- A- G- YHRENLKWXEVPLW----- A- Q-- DLEDLVNWLHIA- RK---
RGSLTAIE GVGY-- E-- KlI- KEQ-LEKIYQPATQPG\DRMLFG--- HI YVRKVGE

Lowoeee 2om =e- (VA S ) A-- F---- DFSYGEEKL-
KAALRLLAYLHHI HSHVGGISLLGFLHLSTGHQKVHNMLFTENFOFE- GERIAI
e LKeoeee GAAKA-- - ESVGK-- ESLDVDYV®---  TF- - R- NEKN

NIRTLSQYVIRGAGINLHGVESNGMQGPL GVAE- GCAKLTTHPY ENWRDANPKN
WOSE-- GH--- RV--- - LV- LKTVA--
AQAVANGYTELRLAFGDLII LA- VPKKS

Matches with 33 D12N : 10D — 0 -
H123N : 121 H+— 0 -
H125N : 123 H+— 0 -
H128N : 126 H — 0 -
H407N : 405 H — O -
H42N : 40 H — 0 -
H42N/H128N : 40 H — 0 -
H445N : 443 H — 229 L
H462N : 460 H — 0 -
H66N : 64 H — 0 -

R261L : 259 R — O -
S62A :60S +— 35S

9 Alignment of Saccharomyces cerevisiae’s Mu-
tations

align to reference sequence:
Compare sequences of length 1 and 246

KKGQNAVAAAGAAAAEPDLYYSPKSPKLNEDLEFVLPIGTPINLKAIDADSIGELH

KVLGRLSNHAAIMVTKGSLLDKAIVDQWYPLLRDIVLALSETEPLVNPDVYKYRE
H

14



117

59

117

291

349

407

523

59

DGKQSFPSSADIPPPPVDFSRRYTNFKEEGFKKLTEAKDKGQLDGYHRENL

VPIWLRDAKELAINATQIARSLKSTYLVDPYVKKEKLLEGARAAEQQGKASLH

WGTFLNKENWESQGHRVLVLKP

minimal editing distance: 30 Alignment: -1

9.1 Align To Sequence In 1lejj.pdb
Compare sequences of length 246 and 511

VILS KGTMEKPQPGLL--- DLMT-PA-- L-- DGLIGGDRLKIG KKTVI VPV
K--- KGQNAVAAAGAAAAEMLYYSPKSPKLNED- LEFV-- LPIG-- TPl - N
TTHATQPK®PTLVEDANGHDATI IAl GGKA.IAD WKG- LCEDVAEVAKI -- TPE
LK- Al-===  De--e- A--- DS-1--- GE-- LHK-VL- GRLSNGHA- A- | MVT--
LKGSHGVMDPNAYNA DYKDAEI EKLLADTVEYASMEIPKLDYTPVKPSNLI RD
B{c]: Sm— L= D K-A- | Vers DQWY-rre  P- Lomeeomenee L- RD
EGPFEEERGGSMFFIPYKETRIR LQRLGHSGLVEGI TNLL- NTPKFAVYGAVT
[ (V/— N f— S E-- TEPLVN- PD-- VY----
ESFHTLCVFFLMPHKP&DFERFDENTFTNSIQIARD PRFNYFII ADNDQ TAVP
------------ KY---- R- E-- DGKQ--- SF----- PSS-—--- AD-- | PP-P
RGDERVIV®LVFEDYIGHKYSDEICELPDRYTPGEGYVMARKEVRDWRKDRD
--------- R S = A1 V] S (( S—
SYYRGSLTAEG/GYHKI KEQL- EKIYQPATQPGWRGDLFGHI YVRKVGEKAAR
---------- EG-- K-K- LTE-—-- AK--—- DKGQLDG- YHR-- EN-- LR
LLAYLHHIHSHVGGDSLLGFLHLSTGH@NMARAFTENROFEGERI AIN IR TLS
Y A— (S]] E——— VPIW-- L---- RDAK-EL- AINA-T--
QYM - RGAGIN-LHG/ESNGMQ@PL-- GV- A- E-- GCAKLTTHPYENWRLF- NP
Q- | ARSLKSTYL-- VDPYVKK-EKLLEGARAAEQGQBKASLKVDV--- WGT-FLN-
KNAQAVAIGYTEDRLAFEDLII LAVPKKXX-

KE----- NW-- ESQ--- GHRV-L- VLKP---

Matches with 32 H181A : 180 H — 421 V

9.2 Align To Sequence In 1e58.pdb
Compare sequences of length 246 and 248

K- GONAVAARAAI- E- DANGYYR- KLPKFNEOFEYVLPVGTPINLELI EEESMN
KKGQNAVAABAAAAEPD--- LYYSPKSPKLNEDLEFVLPI GTPINLKA DALSIG

DLYKVLARLSNGHAAI | VREGKMRPLTENVYPV RDITLALSETLPLEKESL-K
ELHKVLGRLSNGHAAI WTKGS.LDKA VDQVYRLRDIVLALSETEPLVNPDVX
AYRPDHG--- PYREDDKTLEPPTVAFGRRNQ--KVEDGYKEATEAKNLGQIAGY
- YRED- CKQSHPSSADIPP-- PP- VDFSRRYTNRKE- E- GFKKLTEAKDKGQIDGY
HRENKWXEVPLWAQDL- EDLV- NWITHAR KLVSTYAFDFSYGE-EKLLKGA A

HRENIRWRN/P W.RDAKE- LAI NA- TQAR SLKSTYLVDP- YVKKEKLLEGARA
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KAESVGKESLDVDYWGTRNEK- NVOSEGHRVLVLRVA-
233 | - AEQGKASLKVDVWGTEN- KENVESQGHRVLVLIR---

Matches with 59 H181A : 180 H — 183 H
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