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Reviewer’s comment

Author’s comment (if agreed with
reviewer, correct the manuscript and
highlight that part in the manuscript. It
is mandatory that authors should write
his/her feedback here)

Compulsory REVISION
comments

- The manuscript describes the comparison of sequences among different
DNA polymerase families and interprets the sequences result mostly
based on DNA polymerase 1. The purpose of the manuscript is original and
it covers enough study for publication. But some changes must be done
before acceptance.

Minor REVISION comments

1- Sequence number in the middle block in Fig 2A is seen wrong. For
example, number in this block cover 125-178 for E. coli. This number
must be checked and it must be around 400 or 500. The all sequence
comparisons must be evaluated at that point in the manuscript.

2- Full name of the microorganisms must be written.

3- For each DNA polymerase family, different microorganisms were
selected for comparison in prokaryotes. The reason must be explained
well.

4- 5’-3’ nuclease activity is written like 5’'=3’ or 5’-3". One of them is
selected and used in all text.

5-Full name of some abbreviation must be given, such as SDM, IN, etc.
6- There are many comparison from different families and these
comparison may be interpreted more in detail.

1) In Fig. 2A, only the conserved
blocks are shown. The non conserved
blocks are not shown; (mentioned in
the legend at the bottom of the
figures). Therefore, the numbers are
correct and it is only 125-178. After
178 since there are no conserved
blocks, there is big jump in the
alignment  numbers. The  full
alignment is shown below without
any break in the numbers for the
Referee’s kind perusal.

2) The organism’s full name is
written when it appears for the first
time in the text (Escherichia coli in the
abstract and Thermus aquaticus and
Pyrococcus furiosus in the introduction

part).

3) For each DNA polymerase family,
different microorganisms are selected
for comparison in prokaryotes. This is
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to show  diverse group  of
microorganisms still have the same
conserved set of amino acids in the
active sites. Secondly insertion or
deletion of even one amino acid is
enough to miss the conserved blocks.
This is exemplified in my article that
appeared in Indian Journal of
Biotechnology using invertases and
polygalacturonases, as examples.

Ref: Palanivelu P. [2007] Multiple
sequence analysis of
polygalacturonases and invertases

and phase shift in conserved motifs.
Indian J. Biotechnol. 6: 24-30.

4) Page 33 line 1886 SDM is written
completely when it appears for the
first time in the text and the
abbreviation is given in brackets. The
IN should be in the lower case (typo
error with caps lock). Correction is
made.

5) 5—3’ and 3'—5’ exonuclease is
corrected in all the places with arrow
marks. (Page numbers 32/33/35/37).

6) The main focus of the article is to
show that the catalytic amino acid
(K/R) and steric gate amino acids
(YG/A) are highly conserved in almost
all the families of polymerases
irrespective of their sources. Their
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absence and deviations, if any, are
interpreted in the text.

Optional /General comments

The manuscript is acceptable.

Figure 2A in the text

CLUSTAL FORMAT for T-COFFEE Version 7.71 [http://www.tcoffee.org] [MODE: regular ],

Sp|P52026|DPOl_BACST
Sp|P00582|DPOl_ECOLI
sp|POA550 | DPO1 MYCTU
sp|034996|DPOL BACSU
sp|Q9F173|DPO1_SALTY
Sp|P59200|DPOl_STRR6
sp|032801 |DPO1_LACLM
SpIP43741|DP017HAEIN
sp|Q9ZJE9|DPOLl_HELPJ
sp|Q9CDS1|DPOL_LACLA
sp|P59199|DPOL1 STRPN
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sp|Q951G2|DPO1 RHILE
sp|Q92GB7|DPOLl RICCN
sp|POA551 |DPO1_MYCBO
sp|Q9HT80|DPO1l PSEAE
sp|Q04957 | DPO1 BACCA
sp|P46835|DPO1 MYCLE
sp|P52027|DPO1 DEIRA

sp|P52026|DPO1_BACST
sp|P00582|DPO1 ECOLI
sp|POA550 | DPO1_MYCTU
sp1034996|DPOL_BACSU
sp|Q9F173|DPOLl SALTY
sp|P59200|DPO1_ STRR6
sp|032801 |DPO1_ LACLM
sp|P43741|DPO1 HAEIN
sp|Q9ZJE9 | DPO1l HELPJ
sp|Q9CDS1|DPOL1 LACLA
sp|P59199|DPO1 STRPN
sp|Q951G2|DPO1l RHILE
sp|Q92GB7|DPO1 RICCN
sp|POA551 |DPO1_MYCBO
sp|Q9HT80|DPO1l PSEAE
sp|Q04957 | DPO1 BACCA
sp|P46835|DPO1 MYCLE
sp|P52027|DPO1 DEIRA

sp|P52026|DPO1_BACST
sp|P00582|DPO1_ECOLI
sp|POA550 | DPO1_MYCTU
sp|034996|DPO1_BACSU
sp|Q9F173|DPOLl_SALTY
sp|P59200|DPO1_ STRR6
sp|032801|DPO1_LACLM
sp|P43741|DPO1_HAEIN
sp|Q9ZJE9|DPOLl_HELPJ
sp|Q9CDS1|DPOL_LACLA
sp|P59199|DPO1_STRPN
splQ9S1G2|DPO1_RHILE
sp|Q92GB7|DPOLl_RICCN
sp|POA551 |DPO1_MYCBO
sp|Q9HT80 | DPO1_PSEAE
sp|Q04957|DPO1_BACCA
sp|P46835|DPO1_MYCLE
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SVAYRAFFALP----LLHNDKGIHTNAVYGFTMMLNKILAEE-————--~- QPTHILVAFDA
SYLYRAYHAFPPL--T--NSAGEPTGAMYGVLNMLRSLIMQY------- KPTHAAVVEDA
SLAFRAFYALPAE--NFKTRGGLTTNAVYGFTAMLINLLRDE------- APTHIAAAFDV
SLAYRAFFALP----LLSNDKGVHTNAVYGFAMILMKMLEDE-————-~- KPTHMLVAFDA
SYLYRAYHAFPPL--T--NSAGEPTGAMYGVLNMLRSLIMQY-————-- QPTHAAVVFDA
SVAFRAFFALYQQLDRFKNAAGLHTNATYGFQLMLSHLLERV-————-- EPSHILVAFDA
SVAFRAFFALYNQLDRFKAPNGLHTNAIFAFHTMLSSLMERI-——---- QPTHVLIAFDA
SYLYRAFHAFPSL--T--NAAGEPTSAMYGVLNMLKSLISQV--——--- QPTHIAVVFDA
AYLFRSYYMSAK-NKPLTNDKGFPTGLLTGLVGMVKKF YKDRK-~--——~ NMPFIVFALES
SVAFRAFFALYNQIDRFKAPNGLHTNAIFAFHTMLSSLMERI-————-- EPTHVLIAFDA
SVAFRAFFALYQQLDRFKNVAGLHTNAIYGFQLMLSHLLERV------- EPSHILVAFDA
GFIFRAFHALPPL--T-RKTDGLPIGAVSGFCNMLWKLLRDARNTDVGVTPTHLAVIFDY
GFVFRAYYAQQP----LTSPKGEPVGALYGFTSMLLKLLSDF------— KPKHVAVVEDS
SLAFRAFYALPAE--NFKTRGGLTTNAVYGFTAMLINLLRDE------- APTHIAAAFDV
SYLYRAFHALPPL--T--TSTGKPTGAVKGVLNMLLSLRKQY------~- PDSPFAVVEFDA
SVAYRAFFALP----LLHNDKGIHTNAVYGFTMMLNKILAEE-————--- EPTHMLVAFDA
SLAFRAFYALPTE--NFKTRGGLTTNAVYGFTAMLINLLREE-———--- APTHIAAAFDV
ALAFRSYFALPPL--N--NSKGEMTHATVGFMKLLLRLARQ------—- KSNQVIVVEDP

ek e * .

GKTTFRHETFQDYKGGRQQTPPELSEQFPLLRELLKAYRIPAYELDHYEADDIIGTMAAR
KGKTFRDELFEHYKSHRPPMPDDLRAQIEPLHAMVKAMGLPLLAVSGVEADDVIGTLARE
SROTFRLORYPEYKANRSSTPDEFAGQIDITKEVLGALGITVLSEPGFEADDLIATLATQ
GKTTFRHGTFKEYKGGRQKTPPELSEQMPFIRELLDAYQISRYELEQYEADDIIGTLAKS
KGKTFRDELFEHYKSHRPPMPDDLRAQIEPLHAMVKAMGLPLLAVSGVEADDVIGTLARE
GKTTFRTEMYADYKGGRAKTPDEFREQFPFIRELLDHMGIRHYELAQYEADDIIGTLDKL
GKTTFRTEMFADYKGGRSKTPDEFREQLPFIKEMIEKLGIRHYELANYEADDIIGTLDKM
KGKTFRDEMFEQYKSHRPPMPDDLRKQIQPLHDMIRALGIPLLVVEGIEADDVIGTLALQ
OTKTKRAEKLGEYKQNRKDAPKEMLLQIPIALEWLOKMGFTCVEVGGFEADDVIASLATL
GKTTFRTEMFADYKGGRSKTPDEFREQLPFIKEMIEKLGIRHYELANYEADDIIGTLDKM
GKTTFRTEMYADYKGGRAKTPDEFREQFPFIRELLDHMGIRHYDLAQYEADDIIGTLDKL
SAKTFRKDLYDAYKANRSAPPEELIPQFGLIREATRAFNLPCIETEGFEADDITIATYARQ
GGKNFRHQIYPDYKANRPPPPEDLIIQLPLVRDVASNLNFPILEKNGYEADDIIATFATK
SROQTFRLORYPEYKANRSSTPDEFAGQIDITKEVLGALGITVLSEPGFEADDLIATLATQ
KGPTFRDELFAEYKANRPSMPDDLRVQVEPLHASVRALGLPLLCVEGVEADDVIGTLARS
GKTTFRHEAFQEYKGGRQQTPPELSEQFPLLRELLRAYRIPAYELENYEADDIIGTLAAR
SRKTFRSECYAGYKANRSSIPAEFHGQIDITKEVLGALGITVFAEAGFEADDLIATLATQ
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sp|P52027|DPO1_DEIRA

sp|P52026|DPO1_BACST
sp|P00582|DPO1_ECOLI

Created by: EA

PVKTFRHEQYEGYKSGRAQTPEDLPGQINRIRALVDALGFPRLEEPGYEADDVIASLTRM

* * * * K .. * . KKK K o ko

AER--EGFAVKVISGDRDLTQLASPQVTVEITKKGITDIESYTPETVVEKYGLTPEQIVD
AEK--AGRPVLISTGDKDMAQLVTPNITLINTMTN----TILGPEEVVNKYGVPPELIID
AEN--EGYRVLVVTGDRDALQLVSDDVTVLYPRKGVSELTRFTPEAVVEKYGLTPRQYPD
AEK--DGFEVKVEFSGDKDLTQLATDKTTVAITRKGITDVEFYTPEHVKEKYGLTPEQIID
AEK--VGRPVLISTGDKDMAQLVTPNITLINTMTN----TILGPDEVVNKYGVPPELIID
AEQ--DGFDITIVSGDKDLIQLTDEHTVVEISKKGVAEFEAFTPDYLMEEMGLTPAQFID
AEAPDVNEDVTIVTGDKDMIQLVDGNTRVEISKKGVAEFEEFTPDYLLEKMGLTPSQFID
ASS--LGKKVLISTGDKDMAQLVDDNIMLINTMNN----SLLDRKGVIEKYGIPPELIID
SP--——- YKTRIYSKDKDFNQLLSDKIALEFDGK-———--- TEFLAKDCVEKYGILPSQFTD
AEAPNVNEFDVTIVTGDKDMIQLVDGNTRVEISKKGVAEFEEFTPDYLLEKMGLTPAQFID
AEQ--DGFDITIVSGDKDLIQLTDEHTVVEISKKGVAEFEAFTPDYLMEEMGLTPAQFID
AEA--TGADVTIVSSDKDLMQLVSPNVHMYDSMKD----KQIGIPDVIEKWGVPPEKMID
TAA--LGAHVVIISSDKDLLQLMTENIKIYDPLKG----KYITEDDVVKKFGTTSDKLRE
AEN--EGYRVLVVTGDRDALQLVSDDVTVLYPRKGVSELTRFTPEAVVEKYGLTPRQYPD
SAA--ADRPVVISTGDKDMAQLVDGHITLVNTMTG----SRLDVDGVKEKFGVGPELIID
AEQ--EGFEVKVISGDRDLTQLASPHVTVDITKKGITDIEPYTPEAVREKYGLTPEQIVD
AEN--EGYRVLVVTGDRDALQLVSNDVTVLYPRKGVSELTRFTPEAVIEKYGVTPAQYPD
AEG--KGYEVRIVTSDRDAYQLLDEHVKVIAN-—-—--- DFSLIGPAQVEEKYGVTVRQWVD
. . .. * .

* .k * x .

LKGLMGDKSDNIPGVPGIGEKTAVKLLKQFG-TVENVLASIDEIKG---——-— EKLKENLR
FLALMGDSSDNIPGVPGVGEKTAQALLQGLG-GLDTLYAEPEKIAGLSFRGAKTMAAKLE
FAALRGDPSDNLPGIPGVGEKTAAKWIAEYG-SLRSLVDNVDAVRG-——---=— KVGDALR
MKGLMGDSSDNIPGVPGVGEKTAIKLLKQFD-SVEKLLESIDEVSG——=-——— KKLKEKLE
FLALMGDSSDNIPGVPGVGEKTAQALLQGLG-GLDTLYAEPEKIAGLTFRGAKTMAGKLA
LKALMGDKSDNIPGVTKVGEKTGIKLLLEHG-SLEGIYENIDGMKT---—-—~— SKMKENLI
LKALMGDSSDNYPGVTKVGEKTGLKLLQEFG-SLENLYENVETLKA---——~— SKMKDNLI

YLALMGDSADNIPGVAGVGEKTALGLLQGIG-SMAEIYANLEKVAELPTRGAKKLGEKLL

YQOGIVGDSSDNYKGVKGIGSKNAKELLQRLG-SLEKIYENLDLAKNL--L-SPKMYQALT
LKALMGDSSDNYPGVTKVGEKTGLKLLQEFG-SLENLYENVDSLKA---——~— SKMKENLI
LKALMGDKSDNIPGVTKVGEKTGIKLLLEHG-SLEGIYENIDGMKT---——-~— SKMKENLI
LOAMTGDSVDNVPGIPGIGPKTAAQLLEEYG-DLDTLLERATEIKQ-—-——---— VKRRETIL
VMALIGDRSDNIPGVPSIGPKTASSLITQFG-SVENIFNSLDQVSS——-—-— VKQRETLQ
FAALRGDPSDNLPGIPGVGEKTAAKWIAEYG-SLRSLVDNVDAVRG-——----— KVGDALR
FLALMGDKVDNIPGVPGVGEKTALGLLTGVGGGLEVLYASLDKVPELPIRGAKGLPAKLE
LKGLMGDKSDNIPGVPGIGEKTAVKLLRQFG-TVENVLASIDEIKG-—-——---— EKLKETLR
LAALRGDPSDNLPGIPGVGEKTAAKWIVDYG-SLQGLVDNVESVRG-—-————-— KVGEALR
YRALTGDASDNIPGAKGIGPKTAAKLLQEYG-TLEKVYEAAHAG-TL--K-PDGTRKKLL

* * * * * ek Kk .

QYRDLALLSKQLAAICRDAPVELTLDDIVYKGEDR-EKVVALFQELGFQSFLDKMAVQT -
ONKEVAYLSYQLATIKTDVELELTCEQLEVQQPAA-EELLGLFKKYEFKRWTADVEAGKW
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sp|POA550|DPO1 MYCTU
sp|034996|DPO1_BACSU
sp|Q9F173|DPO1_SALTY
sp|P59200|DPO1_STRR6
sp|032801|DPO1_LACLM
sp|P43741|DPO1l_HAEIN
sp|Q9ZJE9|DPO1_HELPJ
sp|Q9CDS1|DPO1_LACLA
sp|P59199|DPO1_STRPN
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ANLASVVRNRELTDLVRDVPLAQTPDTLRLOPWDR-DHIHRLEFDDLEFRVLRDRLFDTLA 303
EFKDQALMSKELATIMTDAPIEVSVSGLEYQGFNR-EQVIAIFKDLGFNTLLERLGEDS- 291
ONKDVAYLSYKLATIKTDVELELTCEQLEVQQPIA-DELLGLFKKYEFKRWTADVESGKW 296
NDKEQAFLSKTLATIDTKAPIAIGLEDLVYSGPDV-ENLGKFYDEMGFKQLKQALNMSS- 294
ADKEMAFLSQQLATINTKAPLEIGLEDTLLKEKNV-AELGQFYDEMGEFSQFKSKLLADGG 298
AEKNNADLSYTLATIKTDVELNVTTDQOLLLGESQK-DQLIEYFARYEFKRWLNEVMNGAD 296
QODKGSAFLSKELATLERGCIKEFDFLSCAFPSENPLLKIKDELKEYGFISTLRDLENSPF 295
ADKEMAFLSQQLATINTKAPIEIGLDDTLLKGKKV-DELSQFYDEMGFAQFKSKLLAEAG 298
NDKEQAFLSKTLATIDTKAPIAIGLEDLVYSGPDV-ENLGKFYDEMGFKQLKQALNVSS- 294
ANIDMARLSRDLVRLRTDVPLDLDLDALVLEPONG-PKLIGFLKTMEFTTLTRRVAEACD 313
NSREAALISWQLIGLNSNVDLDFQLNNLEWSPPNS-DKLTGFLQEYGFRSLYKRVENLLD 288
ANLASVVRNRELTDLVRDVPLAQTPDTLRLQPWDR-DHIHRLFDDLEFRVLRDRLFDTLA 303
ENREQAFLSYQLATIKTDVELDVEIDKLYPGEPQR-EALIALYRELEFKNWLDDLLREAK 294
QOHREMALLSKKLAAIRRDAPVELSLDDIAYQGEDR-EKVVALFKELGFQSFLEKMESPS- 289
THLASVVRNRELTELVKDVPLVQTSDTLRLOQPWDR-DRIHRLFDNLEFRVLRDRLFEALA 304
DSEENVKFSHDLSCMVTDLPLDIEFGVRRLP-DNP-LVTEDLLTELELHSLRPMILGLNG 329

*oo :

DE-G--EKP--———=————————— - LA—————mm oo 297
LQ-AKGAKPAA-KP-———-————————- QETSVADEAPEVTA-———-——==-———————- 322
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LQ-AKGAKPAA-KP-———-————————- QETVVIDESPSEPA-———————=-———————- 322
AD-V—mmmmm oo AE-———————————mmm—mm oo 299
GE-VTDETV-——===—===————————————e SE————m——mmmmmm e 308
SITQTTEQPVK-MNQYKATS————--——- QDQSAVENTPKI-=-——===—===———————- 327
~I-VE-NVPIL-N----—=---————-——- STPILDNTPALD-—--—==-=—===——=——— 316
GE-VTDEKV-——==———=————————— = VD= ——mm—mmm oo 308
AD-V—m o mm oo SE——=—————m——mm oo 299
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PE-QDGHAPDD-LL---—=-=-——---——- EREHA-QTPEED--————-———-———————- 352

——————————————————— GM-D-F-ATA-D-SVTD---EMLADKA----ALVVEVVGDN 326
———————————————— TVISY-DNYVTILDE-ETLKAWIAKLEKAPV-F-AFDTETDSLD 362
—————————————————— EGF-DVRGGALAP-GTVRQWLAEHAGDGRRA-GLTVVGTHL- 349

——————————————————— DI-N-V-KTV-T-DVTS---DILVSPS----AFVVEQIGDN 330
———————————————— AALSY-ENYVTILDD-VTLESWIEKLKKAPV-F-AFDTETDSLD 362
——————————————————— GL-D-F-TIV-D-QISQ---DMLSEES----IFHFELFGEN 328

——————————————————— EI-K-F-EIVTD-KSSV---ASVNADD----FFYLETLGEN 338
————————————————— QIDR-TKYETLLTQ-ADLTRWIEKLNAAKL-I-AVDTETDSLD 366
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—————————————————— NAPKKSRMIVLESAEPLSMFLEKLENPNAR--VFM-RL-VL-
——————————————————— EI-D-F-EIVTD-GSIS---EKVNADD----FFYLETLGEN
——————————————————— SL-D-F-TIV-D-QISQ---DMLSEES----IFHFELFGEN
FSPADLAKARAEAFATLPFDH-SAYVTIRDL-VTLDRWIADARATGL-V-AFDTETTSLD
———————————————————————————— IKE-LNNANELADFAKEATKIGIFGIY--LL-
—————————————————— EGF-DVRGGALAP-GTVRQWLAEHAGDGRRA-GLTVVGTHL-
—————————————————————— VDYDVVLDQ-AGFDAWLKKLEEAEL-I-AFDTETTSID
——————————————————— KM-A-F-TLA-D-RVTE---EMLADKA----ALVVEVVEEN
—————————————————— EGF-DVRGGLLES-GTVGRWLAKHADDGRRS - GLATVGTHL-

—————————————————— EAA-A--LPAFSA-PELAEWQTPAEG----A-VWGYVLSRED
YHHAPIVGIALAN--ER----——--- GRFFLRPE----- T-A--L---A--——--- D---
NISANLVGLSFAIEPGV----——--- AAYIPVAH-----D-Y--L---DAPDQISRERAL
PHGGDATAMAVAAADGE---——---- GAYLDTAT----- T TP---DDD---
YHEEPILGFSIVN--ET---——--—- GAYFIPKD----- I-A--V---E---——--- S---
NIAANLVGLSFAIEPGV----——--- AAYVPVAH-—----D-Y--L---DAPDQISRQRAL
YHTDNLVGFAWSC—-GD----——--- QLYATDKL----- E-L--L---Q----—-- D---
YHREQIVAFAWGN--SE---————--- KIYVSKNL----- D-L--L——-T----——- E-—-
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PKFLAWLGDE--T------ KKKTMFD————— === ————————————— SKR
ELLKPLLEDE--K-—---- ALKVGQN- === === === ————mmm oo LKY
AALAAWLADP--A-—---- KPKALHE--——==————=———————mm oo AKA
EVFKEWVEND—--E--—--- QKKWVED===—— === —— == —m———m oo SKR
ELLKPLLEDE--K--—--- VRKVGQON-— === == === ——m—— oo LKY
PIFKDFLEKT-——---—=--~ SLRVYD=—== === === - m—mm oo FKK
MKFP——-=—===———————— ENTYD——==——==————— - m——mm oo FKK
AATKPILENP--N------ THKIGON-——=——— === ——————mm oo IKF
PFSLEFLONA--FSQMLOHACI IGHD—==——===————————————— LKP
MKFP—=-=—===———————— ENTYD——==——= === ——— - m oo FKK
PIFKDFLEKT-——---—=--~ SLRVYD=—== === === - m oo FKK
PRLKALLEDE--S------ VLKVAQN- === === === —mm oo LKY
DIIFNLLTDK--S------ TKKITYS-——=————————————mm oo LKP
AALAAWLADP--A-—---- KPKALHE--——==—————————— o m oo AKA
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DALAAWLADP--D------ NPKALHE-——————————— oo AKL
PSDKPLTKKEQKA-—-—-—--~- LEKAQKDAEKARAKLREQFPATVDEAEFVGQRTVTAAAAKA
*
AAVALKW--KGIELRGVV-FDLLLAAYLLDPAQAAGDVAAVAKMHQYEAVRSDEAVYGKG

DRGILAN--YGIELRGIA-FDTMLESYILNSVAGRHDMDSLAERWLKHKTITFEEIAGKG
AVHDLAG--RGWTLEGVT-SDTALAAYLVRPGQRSFTLDDLSLRYLRRELRAE-TPQQQ-
AVVALRW--QGIELKGAE-FDTLLAAYIINPGNSYDDVASVAKDYGLHIVSSDESVYGKG
DRGVLON--YGIELRGIA-FDTMLESYILNSVAGRHDMDSLSDRWLKHKTITFEDIAGKG
VKVLLQR--FGVDLQAPA-FDIRLAKYLLSTVE-DNEIATIASLYGQTYLVDDETFYGKG
NRVLLSH--LNIELPLVK-FDAMLAKYLISTTE-DNKISTIARLFDVGHLATDEEIFGKG
DESIFAR--HGIELQGVE-FDTMLLSYTLNSTG-RHNMDDLAKRYLGHETIAFESLAGKG
LLSFLKA-KYQVPLENIRIQDTQILAFLKNPEKV--GFDEVLKEYLKEDLIPHEKIKDEFK
NRVLLSH--LDIELPLVK-FDAMLAKYLISTTE-DNKISTIARLEFNSGHLATDEEIFGKG
VKVLLQR--FGVDLQAPA-FDIRLAKYLLSTVE-DNEIATIASLYGQTYLVDDETFYGKG
DYLLLKR--YGIETRSF--DDTMLISYVLDAGTGAHGMDPLSEKFLGHTPIPYKDVAGSG
LLKFYAN--QSHDITAI--EDLELMQYALSAGLSQKNL---—-—————-——————-——— F---
AVHDLAG--RGWTLEGVT-SDTALAAYLVRPGQRSFTLDDLSLRYLRRELRAE-TPQQQ-
DINVLANASTPIALRGVA-YDTMLESYVLDSTATRHDMDSLALKYLGHSTIRFEDIAGKG
AAVALKW--KGIELCGVS-FDLLLAAYLLDPAQGVDDVAAAAKMKQYEAVRPDEAVYGKG
AMHDLAG--RGWTLGGIT-SDTALAAYLVRPGQRSFTLDDLSLRYLRRELRAE-TPEQE-
LAAHLSVR--GTVVE-PG-DDPLLYAYLLDPANT--NMPVVAKRYLDREWPAD-AP—-—--—

* oo :

AKRTVPD-EPT----LAEHLVRKAAAIWALEEPLMDELRRN-EQDRLLTELEQPLAGILA
KNQLTFN-QIALEE-AGRYAAEDADVTLQLHLKMWPDLOKHKGPLNVFENIEMPLVPVLS
QLSLLDD-DDTDAE-TIQTTILRARAVIDLADALDAELARI-DSTALLGEMELPVQRVLA
AKRAVPS-EDV----LSEHLGRKALAIQSLREKLVQELENN-DQLELFEELEMPLALILG
KNQLTFN-QIALEE-AGRYAAEDADVTLQLHLKMWPELQQHKGPLNVFENIEMPLVPVLS
VKKAIPE-REK----FLEHLACKLAVLVETEPILLEKLSEN-GQLELLYDMEQPLAFVLA
TKLALPD-DEI----LFDHLARKIRVLARAKEKMMAELIEN-EQEHLLSDMELPLAEVLA
KSQLTFN-QIPLEQ-ATEYAAEDADVTMKLOQALWLKLQEEPTLVELYKTMELPLLHVLS
TKS--=-———--— KAE-KSELLSMELNALKRLCEYFEKGGLEE-DLLTLARDIETPFVKVLM
TKIALPD-DAV----LFEHLARKIKVLALAKEKMMAELLEN-EQEHLLSDMELPLAEVLA
VKKAIPE-REK----FLEHLACKLAVLVETEPILLEKLSEN-GQLELLYDMEQPLAFVLA
KANVTFD-LVDIDR-ATHYAAEDADVTLRLWLVLKPRLAAA-GLTSVYERLERPLLPVLA
--KEVLK-ETWIENIIIESAKIVIN-FIALYKQTIWELKDN-KTFRLYSNIDLPICFILD
QLSLLDD-DDTDAE-TIQTTILRARAVIDLADALDAELARI-DSTALLGEMELPVQRVLA
AKQLTFD-QIATEQ-AGPYAAEDADVTLRLHQALWQKLEATIPSLARVLTDIEMPLVPVLA
AKRAVPD-EPV----LAEHLVRKAAAIWALERPFLDELRRN-EQDRLLVELEQPLSSILA
QFSLLDNVDEVDKQ-AIQTLILRARAVVDLAAALDAELDLI-DSTSLLGEMELPVQQVLA
————————————————————— TRAAITGHLLREL-PPLLDD-ARRKMYDEMEKPLSGVLG

* . %
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NMEFTGVKVDTKRLEQMGAELTEQLQAVERRIYELAGQEFNINSPKQLGTVLEDKLQLPV
RIERNGVKIDPKVLHNHSEELTLRLAELEKKAHEIAGEEFNLSSTKQLQTILFEKQGIKP
KMESAGIAVDLPMLTELQSQFGDQIRDAAEAAYGVIGKQINLGSPKQLQVVLEFDELGMPK
EMESTGVKVDVDRLKRMGEELGAKLKEYEEKIHEIAGEPFNINSPKQLGVILFEKIGLPV
RVERNGVKIDPAVLHKHSEEITLRLAELEKKAHDIAGEAFNLSSTKQLOQTILFEKQGIKP
KMEIAGIVVKKETLLEMQAENELVIEKLTQEIYELAGEEFNVNSPKQLGVLLFEKLGLPL
KMEITGISVSONTLEEIGAENEEKLASLTREIYDLAGEEFNINSPKQLGVILFEKLQLPV
RMERTGVLIDSDALFMQSNEIASRLTALEKQAYALAGQPFNLASTKQLOEILFDKLELPV
GMEFQGFKIDAPYFKRLEQEFKNELNVLERQILDLIGVDFNLNSPKQLGEVLYDKLGLPK
KMEITGIAVSONTLEEIGAENEEKLASLTREIYDLAGEEFNINSPKQLGVILFEKLQLPV
KMETAGIMVKKETLLEMQAENELVIEKLTQEIYELAGEEFNVNSPKQLGVLLFEKLGLPL
RMEARGITVDRQILSRLSGELAQGAARLEDEIYVLAGERFNIGSPKQLGDILEFGKMGLSG
KMEKVGITVDANYLKQLSAEFGTEILKLEEEIFALSGTKFNIGSPKQLGEILFEKMQLPF
KMESAGIAVDLPMLTELQSQFGDQIRDAAEAAYGVIGKQINLGSPKQLQVVLEFDELGMPK
RIERNGALVDANLLGIQSRELGEKMVALERQAYDLAGQEFNLGSPKQLGAILYDKLGLPV
EMEFAGVKVDTKRLEQMGEELAEQLRTVEQRIYELAGQEFNINSPKQLGVILFEKLQLPV
DMEKAGIAADLRLLTELQSQFGDQIRDAAEAAYAVIGKQINLSSPKQLQVVLFEELGMPK
RMEVRGVQVDSDFLQTLSIQAGVRLADLESQIHEYAGEEFHIRSPKQLETVLYDKLELAS

.k * . * ce ek kkKk ek e . .

—--LKKTK--TG-YSTSADVLEKLAPH--HEIVEHIL-HYRQLGKLQSTYIEGLLKVVHPV
--LKKTP--GGAPSTSEEVLEELALD--YPLPKVIL-EYRGLAKLKSTYTDKLPLMINPK
—--TKRTK--TG-YTTDADALQSLFDKTGHPFLQHLL-AHRDVTRLKVT-VDGLLQAVA-A
—--VKKTK--TG-YSTSADVLEKLADK--HDIVDYIL-QYRQIGKLQSTYIEGLLKVTRPD
--LKKTP--GGAPSTSEEVLEELALD--YPLPKVIL-EYRGLAKLKSTYTDKLPLMINPK
EYTKKTK--TG-YSTAVDVLERLAPI--APIVKKIL-DYRQIAKIQSTYVIGLQDWILA-
--GKKTK--TG-YSTAVDVLEDLAAL--SPVVAKIL-EYRQINKVQSTYVKGLIPQIAD-
—--LOKTP--KGAPSTNEEVLEELSYS--HELPKILV-KHRGLSKLKSTYTDKLPQMVNSQ
--NKS-—-—----- HSTDEKNLLKILDK--HPSIPLIL-EYRELNKLENTYTTPLLRLKD-K
--GKKTK--TG-YSTAVDVLEDLAAL--SPVVAKIL-EYRQINKVQSTYVKGLIPQIAD-
EYTKKTK--TG-YSTAVDVLERLAPI--APIVKKIL-DYRQIAKIQSTYVIGLQDWILA-
—--GSKTK--TGQWSTSAQVLEDLAAA-GFELPRKIV-DWRQVTKLKSTYTDALPGYVHPE
—--GKASAKASS-YSTGAEILEKLSEH-GYNIADLLL-RWRQLTKLKNTYTDSLPKQIDNI
—--TKRTK--TG-YTTDADALQSLFDKTGHPFLQOHLL-AHRDVTRLKVT-VDGLLQAVA-A
--LSKTA--TGQPSTAEAVLAELAEQ-DFELPKVIM-QYRSMSKLKSTYTDRLPEQINPR
—--LKKSK--TG-YSTSADVLEKLAPY--HEIVENILOHYRQLGKLQSTYIEGLLKVVRPD
—-TKRTK--TG-YTTDADALQSLFCKTEHPFLQHLL-THRDVTRLKVT-VDGLLNAVA-A
--SKKTKL-TGQRSTAVSALEPLRDA--HPIIPLVL-EFRELDKLRGTYLDPIPNLVNPH

. % * . .. * e .. *

TGKVHTMENQALTQTGRLSSVEPNLONIPIRLEEGRKIRQAFVPSEP--DW-LIFAADYS
TGRVHTSYHQAVTATGRLSSTDPNLONIPVRNEEGRRIRQAFIAPE---DY-VIVSADYS
DGRIHTTEFNQTIAATGRLSSTEPNLONIPIRTDAGRRIRDAFVVGD---GYAELMTADYS
SHKVHTRENQALTQTGRLSSTDPNLONIPIRLEEGRKIRQAFVPSEK--DW-LIFAADYS
TGRVHTSYHQAVTATGRLSSTDPNLONIPVRNEEGRRIRQAFIAPE---DY-LIVSADYS
DGKIHTRYVQDLTQTGRLSSVDPNLONIPARLEQGRLIRKAFVPEWE--DS-VLLSSDYS
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DGKIHTRYVQDLTQTGRLSSVDPNLONIPVRLEEGRKIRKAFVPS-Q--DS-LLLSSDYS
TGRVHTSYHQAVTATGRLSSSDPNLONIPIRNEEGRHIRQAFIARE---GY-SIVAADYS
DDKIHTTFIQTGTATGRLSSHSPNLONIPVRSPKGLLIRKGFIASSK--EY-CLLGVDYS
DGKIHTRYVQODLTQTGRLSSVDPNLONIPVRLEEGRKIRKAFVPS-K--DS-LLLSSDYS
DGKIHTRYVQDLTQTGRLSSVDPNLONIPARLEQGRLIRKAFVPEWE--DS-VLLSSDYS
TKRVHTSYSLASTTTGRLSSSEPNLONIPVRTAEGRKIRTAFISTP---GH-KLISADYS
THRVHTTFLQTSTTTGRLSSQEPNLONVPIRSSEGNQIRKAFIAEE---GY-KLISADYS
DGRIHTTEFNQTIAATGRLSSTEPNLONIPIRTDAGRRIRDAFVVGD---GYAELMTADYS
TGRIHTSYHQAVAATGRLSSSDPNLONIPIRTAEGRRIRQAFVAPQ---GY-KLLAADYS
TKKVHTIFNQALTQTGRLSSTEPNLONIPIRLEEGRKIRQAFVPSES--DW-LIFAADYS
DGRIHTTEFNQTIATTGRLSSTEPNLONIPIRTNAGRQIRDAFVVGSENNGYTELMTADYS
TGRLHTTFAQTAVATGRLSSLNPNLONIPIRSELGREIRKGFIAED---GF-TLIAADYS

e e kK. KKk KKK K KKK KK ok Kk * * x * . . * * *

QIELRVLAHIAEDDNLIEAFRRGLDIHTKTAMDIFHVSE-EDVTANMRRQAKAVNEGIVY
QIELRIMAHLSRDKGLLTAFAEGKDIHRATAAEVEGLPL-ETVTSEQRRSAKAINFGLIY
QIEMRIMAHLSGDEGLIEAFNTGEDLHSFVASRAFGVPI-DEVTGELRRRVKAMSYGLAY
QIELRVLAHISKDENLIEAFTNDMDIHTKTAMDVFHVAK-DEVTSAMRRQAKAVNEFGIVY
QIELRIMAHLSRDKGLLTAFAEGKDIHRATAAEVEFGLPL-DSVTGEQRRSAKAINFGLIY
QIELRVLAHISKDEHLIKAFQEGADIHTSTAMRVEGIERPDNVTANDRRNAKAVNEGVVY
QIELRVLAHISADEHLIDAFKHGADIHTSTAMRVFGIEKAEDVTANDRRNAKAVNEGVVY
QIELRIMAHLSGDQGLINAFSQGKDIHRSTAAEIFGVSL-DEVTSEQRRNAKAINFGLIY
QIELRLLAHFSQDKDLMEAFLKGRDIHLETSKALFG----EDLAKEKRSIAKSINEFGLVY
QIELRVLAHISGDEHLIDAFKHGADIHTSTAMRVEGIEKAEDVTANDRRNAKAVNEGVVY
QIELRVLAHISKDEHLIKAFQEGADIHTSTAMRVEFGIERPDDVTANDRRNAKAVNEGVVY
QIELRVLAHVAEIPQLTKAFEDGVDIHAMTASEMFGVPV-EGMPGEVRRRAKAINFGIIY
QIELRILSHIANIDALKQAFINKDDIHTQTACQIFNLQK-HELTSEHRRKAKAINFGIIY
QIEMRIMAHLSGDEGLIEAFNTGEDLHSFVASRAFGVPI-DEVTGELRRRVKAMSYGLAY
QIELRIMAHLAKDDGLLDAFRHDLDVHRATAAEVEFGVPL-EDVSGDQRRSAKAINFGLIY
QIELRVLAHIAEDDNLMEAFRRDLDIHTKTAMDIFQVSE-DEVTPNMRRQAKAVNFGIVY
QIEMRIMAHLSRDEGLIEAFHTGEDLHSFVASRAFGIPI-EDITPELRRRVKAMSYGLAY
QIELRLLAHTADDPLMQQAFVEGADIHRRTAAQVLGLDE-ATVDANQRRAAKTVNEFGVLY

Kohkk ok oo ok o . * % * ok . . . * Koo eke K

GISDYGLAQNLNITRKEAAEFIERYFASFPGVKQYMDNIVQEAKQKGYVTTLLHRRRYLP
GMSAFGLARQLNIPRKEAQKYMDLYFERYPGVLEYMERTRAQAKEQGYVETLDGRRLYLP
GLSAYGLSQQLKISTEEANEQMDAYFARFGGVRDYLRAVVERARKDGYTSTVLGRRRYLP
GISDYGLSQONLGITRKEAGAFIDRYLESFQGVKAYMEDSVQEAKQKGYVTTLMHRRRYIP
GMSAFGLSRQLNIPRKEAQKYMDLYFERYPGVLEYMERTRAQAKEQGYVETLEGRRLYLP
GISDFGLSNNLGISRKEAKAYIDTYFERFPGIKNYMDEVVREARDKGYVETLEFKRRRELP
GISDFGLARNLGITRKDAKNYIETYFERYPGIKTYMENIVREARDKGFVETMSHRRRKIP
GMSAFGLSRQLGISRADAQKYMDLYFQRYPSVQQFMTDIREKAKAQGYVETLFGRRLYLP
GMGSKKLSETLSIPLSEAKSYIEAYFKRFPSIKDYLNGMREEILKTSKAFTLLGRYRV-F
GISDFGLARNLGITRKDAKNYIETYFERYPGIKTYMENIVREARDKGFVETMSHRRRKIP
GISDFGLSNNLGISRKEAKAYIDTYFERFPGIKNYMDEVVREARDKGYVETLEFKRRRELP
GISAFGLANQLSIERSEAGDYIKKYFERFPGIRDYMESRKAMARDKGYVETIFGRRINYP
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GISAFGLAKQLNVTNGEASEYIKKYFAEYKGVQEYMEQTKAFASSNGYVTNCEFGRKCEVP
GLSAYGLSQQLKISTEEANEQMDAYFARFGGVRDYLRAVVERARKDGYTSTVLGRRRYLP
GMSAFGLAKQIGVERKEAQAYIDRYFARYPGVLAYMERTRAQAAEQGFVETLEFGRRLYLP
GISDYGLAQNLNISRKEAAEFIERYFESFPGVKRYMENIVQEAKQKGYVTTLLHRRRYLP
GLSAYGLATQLKISTEEAKLOMEQYFARFGGVRDYLMDVVEQARKDGYTSTVLGRRRYLP
GMSAHRLSNDLGIPYAEAATFIEIYFATYPGIRRYINHTLDFGRTHGYVETLYGRRRYVP

* . * . P . x . * . . . *

DITSRNENVRSFAERTAMNTPIQGSAADIIKKAMIDLSVRLREERL--QARLLLQVHDEL
DIKSSNGARRAAAERAAINAPMQGTAADI IKRAMIAVDAWLQAEQP--RVRMIMQVHDEL
ELDSSNRQVREAAERAALNAPIQGSAADIIKVAMIQVDKALNEAQL--ASRMLLQVHDEL
ELTSRNEFNIRSFAERTAMNTPIQGSAADIIKKAMIDMAAKLKEKQL--KARLLLQVHDEL
DIKSSNAARRAGAERAAINAPMQGTAADI IKRAMIAVDAWLQAEQP--RVRMIMQVHDEL
DINSRNENIRGFAERTAINSPIQGSAADILKIAMIQLDKALVAGGY--QTKMLLQVHDET
DINARNENVRGFAERTAINSPIQGSAADILKIAMINLDKALTERQS--KSKLLLQVHDETI
DINSSNAMRRKGAERVAINAPMQGTAADIIKRAMIKLDEVIRH-DP--DIEMIMQVHDEL
DFTGVNDYVKGNYLREGVNAIFQGSASDLLKLGMLKVSERFKN-NP--SVRLLLQVHDEL
DINARNENVRGFAERTAINSPIQGSAADILKIAMINLDKALSARDF--KSKLLLQVHDET
DINSRNENIRGFAERTAINSPIQGSAADILKIAMIQLDKALVAGGY--QTKMLLQVHDET
EIRSSNPSVRAFNERAAINAPIQGSAADVIRRAMIKIEPALVEVGLADRVRMLLQVHDEL
LIHDK--KLKQFAERAAINAPIQGTNTDIIKIAMINLDQEIEKRKL--KTRLVLQIHDEL
ELDSSNRQVREAAERAALNAPIQGSAADIIKVAMIQVDKALNEAQL--ASRMLLQVHDEL
ETIHSKNGAMRKAAERTAINAPMQGTAADIMKRAMVAVDNWLQESGL--DARVILQVHDEL
DITSRNENVRSFAERMAMNTPIQGSAADIIKKAMIDLNARLKEERL--QARLLLQVHDEL
ELDSSNRQIREAAERAALNAPIQGSAADIIKVAMIAVDKSLKQAKL--ASRMLLQVHDEL
GLSSRNRVQREAEERLAYNMPIQGTAADIMKLAMVQLDPQLDA--I--GARMLLQVHDEL

ook okRxy koo R : HER R
ILEAPKEEIERLCRLVPEVME-QA~-—---VTLRVPLKVDYHYGPTWYD-AK 876
VFEVHKDDVDAVAKQIHQLME-NC----TRLDVPLLVEVGSGENWDQ-AH 928
LFEIAPGERERVEALVRDKMG-GA----YPLDVPLEVSVGYGRSWDAAAH 904
IFEAPKEEIEILEKLVPEVME-HA----LALDVPLKVDFASGPSWYD-AK 880
VFEVHKDDLDAVAKRIHQLME-NC----TRIDVPLLVEVGSGENWDQ-AH 928
VLEVPKSELVEMKKLVKQTME-EA----IQLSVPLIADENEGATWYE-AK 877
ILDVPLEELEDIKALVKQTME-EA----IELAVPLKVDDNTGKTWYE-AK 877
VFEVRSEKVAFFREQIKQHME-AA----AELVVPLIVEVGVGONWDE-AH 930
IFEIEEKNAPELQQEIQRILNDEV----YPLRVPLETSAFIAKRWNELKG 897
ILDVPLEELDEIKVLVKQTME-EA----IELAVPLKVDENTGKTWYE-AK 877
VLEVPKSELVEMKKLVKQTME-EA----IQLSVPLIADENEGATWYE-AK 877
IFEVEDQDVEKAMPVIVSVME-NATMPALEMRVPLRVDARAATNWDE-AH 1016
LFEAPIDEVEIITPIIKKIME-NS----TNMAVPIITEIRAGNNWME-IH 875
LFEIAPGERERVEALVRDKMG-GA----YPLDVPLEVSVGYGRSWDAAAH 904

VLEVREDLVEQVCEGIRPLMS-GA----ATLDVPLVVEAGVGSNWDE-AH 913
ILEAPKEEMERLCRLVPEVME-QA--—--VTLRVPLKVDYHYGSTWYD-AK 877
LFEVAIGEREQIEAMVREQMG-SA----YPLDVPLEVSVGFGRSWGAAAH 911
LIEAPLDKAEQVAALTKKVME-NV----VQLKVPLAVEVGTGPNWED-TK 956
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