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Hitlist

Show 25  entries

Nr Hit Name Probability

1
PF03354.14
(http://pfam.xfam.org/family/PF03354.14#tabview=tab0)

; Terminase_1 ;
Phage Terminase

100

2
3EZK_B (http://pdb.rcsb.org/pdb/explore.do?
structureId=3EZK)

DNA packaging
protein Gp17;
pentameric motor,
DNA packaging,
Alternative; 34.0A
{Bacteriophage
T4}

99.95

3

TIGR01547
(http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?
uid=TIGR01547)

phage_term_2;
phage terminase,
large subunit,
PBSX family. This
model detects
members of a
highly divergent
family of the large
subunit of phage
terminase.

99.95

4
4IEE_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=4IEE)

Gene 2 protein;
DNA packaging,
terminase,
ATPase, nuclease;
HET: AGS; 1.89A
{Shigella phage
Sf6}

99.94
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Nr Hit Name Probability

5
4IDH_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=4IDH)

Gene 2 protein;
DNA packaging,
terminase,
ATPase, nuclease;
1.69A {Shigella
phage Sf6}

99.94

6
4BIL_C (http://pdb.rcsb.org/pdb/explore.do?
structureId=4BIL)

DNA MATURASE B;
HYDROLASE,
PACKAGING
MOTOR,
CONNECTOR,
DNA; 29.0A
{ENTEROBACTERIA
PHAGE T7}

99.91

7
4BIJ_C (http://pdb.rcsb.org/pdb/explore.do?
structureId=4BIJ)

DNA MATURASE B;
HYDROLASE,
ATPASE, DNA
TRANSLOCATION,
SINGLE-PARTICLE;
16.0A
{ENTEROBACTERIA
PHAGE T7}

99.91

8
4ZNK_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=4ZNK)

Phage terminase
large subunit;
DNA
Translocation,
VIRAL PROTEIN;
HET: SO4; 1.931A
{Thermus phage
P7426}

99.66

9
2O0J_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=2O0J)

DNA packaging
protein Gp17;
nucleotide-
binding fold,
HYDROLASE; HET:
ADP; 1.8A
{Enterobacteria
phage T4}

99.65

10
PF05876.11
(http://pfam.xfam.org/family/PF05876.11#tabview=tab0)

; Terminase_GpA ;
Phage terminase
large subunit
(GpA)

99.58

11
PF04466.12
(http://pfam.xfam.org/family/PF04466.12#tabview=tab0)

; Terminase_3 ;
Phage terminase
large subunit

99.5

12
3C6A_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=3C6A)

Terminase large
subunit;
terminase
nuclease, VIRAL
PROTEIN; 1.16A
{Enterobacteria
phage RB49}

99.21
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13
5M1P_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=5M1P)

Terminase large
subunit; large
terminase,
nuclease domain,
Hydrolase; 1.1A
{Thermus phage
G20c}

99.13

14
5M1N_B (http://pdb.rcsb.org/pdb/explore.do?
structureId=5M1N)

Large terminase
protein; large
terminase,
nuclease domain,
viral; HET: SO4,
BTB; 1.2A
{Thermus phage
G20c}

99.13

15
PF03237.14
(http://pfam.xfam.org/family/PF03237.14#tabview=tab0)

; Terminase_6 ;
Terminase-like
family

98.89

16
5HD9_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=5HD9)

Encapsidation
protein; ASCE fold,
VIRAL PROTEIN;
HET: MSE; 1.941A
{Bacillus phage
phi29}

98.86

17
5C10_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=5C10)

Gene 2 protein;
nuclease domain,
metal binding site;
1.55A
{Enterobacteria
phage Sf6}

98.84

18
5C12_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=5C12)

Gene 2 protein;
nuclease domain,
metal binding site;
1.517A
{Enterobacteria
phage Sf6}

98.81

19
2WBN_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=2WBN)

TERMINASE LARGE
SUBUNIT; LARGE
TERMINASE,
NUCLEASE, VIRAL
PROTEIN; 1.9A
{BACILLUS PHAGE
SPP1}

98.68

20
PF02500.14
(http://pfam.xfam.org/family/PF02500.14#tabview=tab0)

; DNA_pack_N ;
Probable DNA
packing protein,
N-terminus

98.53

21
PF17289.1
(http://pfam.xfam.org/family/PF17289.1#tabview=tab0)

; Terminase_6C ;
Terminase
RNaseH-like
domain

98.4
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Alignments

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam03354)
1. PF03354.14 (http://pfam.xfam.org/family/PF03354.14#tabview=tab0) ; Terminase_1 ; Phage Terminase

Probability: 100.0     E-value: 1.1E-32     Score: 281.43     Aligned Cols: 411     Identities: 15%     Similarity: 0.101   
 

Q ss_pred HHHHHHHHHHhccChhHhhccCCcchh‐‐‐‐hhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 35 PWQELCLHEALKESDELVQLESGAWVK‐‐‐‐KWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  35 ~~Q~~~~~~~~~~~~~~~~~~~g~~~~‐‐‐‐~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~‐‐~~~~i  98 (510)

Showing 1 to 25 of 250 entries Previous 1 2 3 4 5 … 10

Next

Nr Hit Name Probability

22
1RIF_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=1RIF)

DNA helicase
uvsW;
Bacteriophage, T4,
Helicase, UvsW,
RecG; 2.0A
{Enterobacteria
phage T4} SCOP:
c.37.1.23

98.33

23

TIGR01630
(http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?
uid=TIGR01630)

psiM2_ORF9;
phage
uncharacterized
protein (putative
large terminase),
C-terminal
domain. This
model represents
the C-terminal
region of a set of
phage proteins
typically about
400-500 amino
acids in length,
although some
members are
considerably
shorter.

98.33

24
3MWJ_B (http://pdb.rcsb.org/pdb/explore.do?
structureId=3MWJ)

Heat resistant RNA
dependent
ATPase; RNA
HELICASE,
RIBOSOME
BIOGENESIS,
THERMOPHILIC;
HET: SO4; 1.4A
{Thermus
thermophilus}

98

25
PF04851.14
(http://pfam.xfam.org/family/PF04851.14#tabview=tab0)

; ResIII ; Type III
restriction
enzyme, res
subunit

97.98
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|||..++..+.            +|+.    ++..+.+++.+|||+|||++++..+++.+...  ++..+

T Consensus  1 ~~q~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~r~~GKT~~~~~~~~~~~~~~~~~~~~~  58 (467)

T PF03354.14 1 PWQVFRHGSVF‐‐‐‐‐‐‐‐‐‐‐‐GWKREGSGVRRFRSTYHQVGKKNGKTTDTAVPMLFTQ

T ss_pred CcceeEEEeeh‐‐‐‐‐‐‐‐‐‐‐‐eeEecCCCcEEEEEEEeeccCCCCCcHHHHHHHHHHHHh

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEecCCCCCcEEEEEECCCCCCcccc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTRTDR

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~~v  167 (510)

++++++.++++.++..+..+++.. .+...+.  .+...+.+.   .+|+.|.+.+++..+++|.+++++

T Consensus  59 ~~~~~t~~~~~~~~~~i~~~~~~~~~~~~~~~‐‐~~~~~i~~~‐‐‐~~g~~i~~~~~~~~~~~G~~~~~i  123 (467)

T PF03354.14 59 FCAATTRDQAGLLFKEVGRIVKRSPVLCRMMQ‐‐TMRHEIVTP‐‐‐RVDGVIKCLSRDGD

T ss_pred EEEeCCHHHHHHHHHHHHHHHHhCHHHHHHhH‐‐hcccEEEec‐‐‐CCCcEEEEeeCCCCCCCCccc

Q ss_pred EEecHHhcCH‐HHHHHHHhhhcCCCCCEEEEEecCCCCC‐CCcchhchHHHHHHHHHHHh

Q Klein_Draft 168 IFDEAMTITP‐GSLKALLPTVSSRPNPQIVYTGTAADQR‐TQPYCHTFGGVRYRALEQLR

Q Consensus  168 ~iDE~~~~~~‐~~~~~~~~~l~~~~~~~i~~~stp~~~~‐~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~  233 (510)

++||+..++. +.++.+.+++...+.++++++|||.+.. +  +..+++    .....+..+.  ++.+.

T Consensus  124 ~~DE~~~~~~~~~~~~~~~~~~~~~~~~~~~~stp~~~~~~‐‐~~~~~~‐‐‐‐~~~~~~~~g~~~~~~~~  187 (467)

T PF03354.14 124 ARDEMHRWTDRELAETIVESMIARAQPIDWVITTAGHDRHS‐‐LCGELR‐‐‐‐GYAEGVL

T ss_pred EEechHhCCCHHHHHHHHHhcccccCCeEEEEEcCCCCCCC‐‐hhHHHH‐‐‐‐HHHHHHH

Q ss_pred EEEEeCCCCCCccccCCHHHHHHHCcccccccCHHHHHHHH‐‐‐‐‐HHHHHcHHhhhHHHh

Q Klein_Draft 234 FLEWSAPDDLPEEKFGDPQYWAMANPGLGYRQTEEKILDEY‐‐‐‐‐EEMWANLRDFGVDR

Q Consensus  234 ~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~~e~l~~~~‐‐‐‐‐~~~~~~~~~f~~e~~g~~~~~~~~  298 (510)

.+.+..++.   ....+...|...||.++...+.+.+++.+     ...  ++..|.++|+|.  |...+

T Consensus  188 ~~~~~~~~~‐‐‐~~~~~~~~~~~~np~~~~~~~~e~l~~~~~~~~~~~~‐‐~~~~~~~~~~~~‐‐~~~~~  250 (467)

T PF03354.14 188 GFVAEPPAD‐‐‐CDPLDPAFWPMGNPNLGVSKPIGKMHEAASKAAAIAA‐‐SMPNFKRFH

T ss_pred hheecCCCC‐‐‐CCCCChhhhccCCCCCCCCCCHHHHHHHHHHHHHchh‐‐hccchhhhh

Q ss_pred CCCCCCCHHHHHhcCCCCCcc‐‐‐‐‐CCCeEEEEEEcCCCCcEEEEEEEEeCCCCEEEEE

Q Klein_Draft 299 AGISEIPLDKWRRLDNPEPDL‐‐‐‐‐AGARALILYRTPEGGPWAIVGSQRCTDGRIHVEV

Q Consensus  299 ~~~~~f~~~~~~~~~~~~p~~‐‐‐‐‐~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~~~~~~‐‐‐‐‐  358 (510)

  +.+|+.+.+..+......+     ...+++|+|+|.++|.++++++.. .++.+++......+     

T Consensus  251 ‐‐~~~f~~~~~~~~~~~~~~~~~~~~~~~~~~g~D~a~~~D~~~i~~~~~‐~~~~~~v~~~~~~~~~~~~  317 (467)

T PF03354.14 251 ‐‐QMWIARESWDQGAADAPFDPRMLYGRDAWVGVDLSNKIDTTAIVVAVP‐LDGLIYLIA

T ss_pred ‐‐CceecHHHHHhcccCCCCCHHHHcCCEEEEEEeCCCCCcceEEEEEEe‐cCCeEEEEEEee

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCHHHHHHHHHHHHHHHCCCEEEEeCccHHHHHHHHHH

Q Klein_Draft 359 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐DPVDRVVDKFIQAITAWGPEEILVGRGGAAEVI

Q Consensus  359 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g~~~~~l~~~g~~  400 (510)

                            .++++++..|.++.+.+++..|++|.++.+.+.+.|++.|++

T Consensus  318 ~~~~~~~~~~~y~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~~D~~~~~~~~~~l~~~g~~  387 (467)

T PF03354.14 318 FIVRAQKEKREYVAWRDQGWLEVHTGGAIDEAQIEARIGWIAKTFAVQEIAYDPWGMKYM

T ss_pred hHhhhhhhhHhHHHHHHCCCEEEcCCCccCHHHHHHHHHHHHHhCCeeEEEeccccHHHHHHHHHH

Q ss_pred EeCCCHHHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHccEEEECCCCCeeeecC‐CCcc

Q Klein_Draft 401 VYSPNQSEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRAVKRDLPSGGFVWDCI‐

Q Consensus  401 ~~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~‐~~~~~D~~dA  469 (510)

+.++.....++..  .+..+...+++|++.++.++.|..||.++.++...++..++.++ ...|+|.+||

T Consensus  388 ~~~~~~~~~~~~~‐‐~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~g~~~~~~~~~~~~~D~~da  455 (467)

T PF03354.14 388 MVEHRQGFASMSN‐‐PMKRVEELVAQNRLRHGGNPVLAWQVGNVHRDEDAAENIKPNKKR

T ss_pred eEEecCCchhcCh‐‐HHHHHHHHHHCCCCccCCChhHHHHhcceEEecCCCCCCcCCCccCCCCCc

Q ss_pred HHHHHHHHHHc

Q Klein_Draft 470 VTLGRWALLKH  480 (510)

Q Consensus  470 ~~~a~~~~~~~  480 (510)

+++|++.+...

T Consensus  456 ~~~a~~~~~~~  466 (467)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs



T PF03354.14 456 MIMAVGRAAAG  466 (467)

T ss_pred HHHHHHHHHhC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ezk)
2. 3EZK_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3EZK) DNA packaging protein Gp17; pentameric motor, DNA packaging,

Alternative; 34.0A {Bacteriophage T4}
Probability: 99.95     E-value: 7.0E-29     Score: 259.6     Aligned Cols: 404     Identities: 14%     Similarity: 0.053   

 
Q ss_pred hHHHHHHHH‐HHcC‐‐‐‐‐‐‐‐‐‐CCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 18 AGQEAIDLA‐AACG‐‐‐‐‐‐‐‐‐‐LILDPWQELCLHEALKESDELVQLESGAWVKKWAASS

Q Consensus  18 ~~~~~~~~~‐~~~~‐‐‐‐‐‐‐‐‐‐~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~  76 (510)

+...+..|+ ..++          +.|.++|.++++.+..                  .+.+++.+|||+

T Consensus  113 ~~~d~~~f~~~~~~i~~~~g~~~~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~Rg~  164 (577)

T 3EZK_B 113 CRDDIVYFAETYCAITHIDYGVIKVQLRDYQRDMLKIMSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐KR

T ss_pred HHhCHHHHHHHccEEEeCCCCeeecCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCc

Q ss_pred CHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCc

Q Klein_Draft 77 GKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAE

Q Consensus  77 GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~  145 (510)

|||++++..++|.+...|+..+++++++.++++.++..+..++... .+........+...+.+.    +

T Consensus  165 GKT~~~~~~~l~~~~~~p~~~i~i~a~t~~~a~~~~~~i~~~i~~~p~~~~~~~~~~~~~~i~~~‐‐‐‐n  230 (577)

T 3EZK_B 165 GKTTVVAIFLAHFVCFNKDKAVGILAHKGSMSAEVLDRTKQAIELLPDFLQPGIVEWNKG

T ss_pred CHHHHHHHHHHHHHHhCCCceEEEEeCCchhHHHHHHHHHHHHHhCcHHhCCCceeccCC

Q ss_pred CcEEEEEECCCCCCcccceeEEEEecHHhcCH‐‐HHHHHHHhhhcCCCCCEEEEEecCCCCCCCcc

Q Klein_Draft 146 GARVIFQTRTDRSGLGLTADRVIFDEAMTITP‐‐GSLKALLPTVSSRPNPQIVYTGTAAD

Q Consensus  146 g~~i~~~~~~~~~~~G~~~~~v~iDE~~~~~~‐‐~~~~~~~~~l~~~~~~~i~~~stp~~~~~~~~~~~~  213 (510)

|+.|.+.+.+..+++|.+++++++||+..++.  +.|+.+.+++...+.++++++|||.+. +  +   +

T Consensus  231 Gs~i~~~~~~~~~~rG~~~~~iiiDE~~~~~~~~~~~~~l~~~l~~~~~~~ii~~sTp~~~‐~‐‐~‐‐‐~  294 (577)

T 3EZK_B 231 GSSIGAYASSPDAVRGNSFAMIYIDECAFIPNFHDSWLAIQPVISSGRRSKIIITTTPNG

T ss_pred CCEEEEEeCCCCcccCcceeEEEEccHHhCCChHHHHHHHHHhhhcCCCcEEEEEeCCccc‐c‐‐

Q ss_pred HHHHHHHHHHHhcCCCCCEEEEEEeCCCCCCccccCCHHHHHHHCcccccccCHHHHH‐‐‐

Q Klein_Draft 214 GGVRYRALEQLRTGERKRLCFLEWSAPDDLPEEKFGDPQYWAMANPGLGYRQTEEKIL‐‐‐

Q Consensus  214 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~~e~l~‐‐‐~~~~~~~~~  280 (510)

+    +.+.....+. ..|..+.+.....             ..+|..+..++.+.+.   ..+..+  +

T Consensus  295 ~‐‐‐‐~~~~~~~~~~‐~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~e~~~~~~~~~~~~‐‐~  344 (577)

T 3EZK_B 295 Y‐‐‐‐DIWTAAVEGK‐SGFEPYTAIWNSV‐‐‐‐‐‐‐‐‐‐‐‐‐KERLYNDEDIFDDGWQWS

T ss_pred H‐‐‐‐HHHHHHHcCC‐CCcEEEeeecccc‐‐‐‐‐‐‐‐‐‐‐‐‐CcccCCCcccCcccHHHHHHHHh

Q ss_pred HHhhhHHHhCCCCCCCCCCCCCCCCHHHHHhcC‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCccCCCeEEEEEE

Q Klein_Draft 281 LRDFGVDRLGIGDWPQFGAGISEIPLDKWRRLD‐‐‐‐‐‐‐‐‐‐‐‐‐NPEPDLAGARALIL

Q Consensus  281 ~~~f~~e~~g~~~~~~~~~~~~~f~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~p~~~~~~~~g~D~a~~‐‐~d~  335 (510)

+..|.++|+|.  |...+  +.+|+..++..+.             ...|.+..++++|+|+|.+  +|.

T Consensus  345 ~~~f~~ey~~~‐‐~~~~~‐‐g~vf~~~~i~~~~~~~~~~~~~~~~~~~~p~~~~~~vigvD~A~g~~~D~  410 (577)

T 3EZK_B 345 LAQFRQEHTAA‐‐FEGTS‐‐GTLISGMKLAVMDFIEVTPDDHGFHQFKKPEPDRKYIATL

T ss_pred HHHHHHHHHhc‐‐cccCC‐‐CCcccHHHHhhceeeeecCCCCCeeEeeCCCCCCcEEEEEE

Q ss_pred EEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHH

Q Klein_Draft 336 WAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQI

Q Consensus  336 tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐‐‐‐g~‐  399 (510)

++++++....+....+........++.++...+.+++..|++..|++|.++.| .+++.|++.    ++ 

T Consensus  411 tai~v~~~~~~~~~~v~~~~~~~~~~~~~~~~i~~l~~~~~~~~i~iE~~g~G~~~~~~L~~~~~~~~~~  480 (577)

T 3EZK_B 411 HALHIIDVTDDVWEQVGVLHSNTISHLILPDIVMRYLVEYNECPVYIELNSTGVSVAKSL

T ss_pred ceEEEEEcCCCCcEEEEEEEcCCCCcccHHHHHHHHHHHcCCCCEEEEcCcchHHHHHHHHHh

Q ss_pred ‐‐‐‐eEeCCCHHHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHccEEEECCCCCeeee

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3ezk
http://pdb.rcsb.org/pdb/explore.do?structureId=3EZK


Q Klein_Draft 400 ‐‐‐‐TVYSPNQSEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRAVKRDLPSGGFV

Q Consensus  400 ‐‐‐‐~~~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D  465 (510)

    ++..+.....++..  ++..+...+++|++.++. +.|.+||.++.+..     .++.++.+.|+|

T Consensus  481 ~~~~~~~~~~~~~~~k~~‐‐~i~~l~~~i~~g~i~i~~‐~~l~~el~~~~~~~‐‐‐‐‐~k~~~~~~~~dD  542 (577)

T 3EZK_B 481 CDSYTDLGMKQTKRTKAV‐‐GCSTLKDLIEKDKLIIHH‐RATIQEFRTFSEKG‐‐‐‐‐VS

T ss_pred ecccccccccCCcCCHHh‐‐HHHHHHHHHHcCCeeeCC‐HHHHHHHHhHHhcC‐‐‐‐‐CCcc

Q ss_pred HHHHHHHHHHHHHHcc

Q Klein_Draft 466 QLMGVTLGRWALLKHA  481 (510)

Q Consensus  466 ~~dA~~~a~~~~~~~~  481 (510)

.+||+++|++.+....

T Consensus  543 ~~DAla~a~~~~~~~~  558 (577)

T 3EZK_B 543 LVMSLVIFGWLSTQSK  558 (577)

T ss_pred HHHHHHHHHHHHhhcc

Template alignment
3. TIGR01547 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR01547) phage_term_2; phage terminase, large subunit,

PBSX family. This model detects members of a highly divergent family of the large subunit of phage terminase.
Probability: 99.95     E-value: 1.4E-27     Score: 238.46     Aligned Cols: 368     Identities: 14%     Similarity: 0.074   

 
Q ss_pred eeEeeEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHH‐HHHHHHHHHHHHcccc

Q Klein_Draft 65 ASSFGLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTA‐VNGMERLESLIAKSG

Q Consensus  65 ~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a‐~~~~~~~~~~~~~~~l~~~~~~~~~  133 (510)

++++++.+|||+|||++++..+++.+...++.++++++++.+++ +.++..++.+++..++...+....+

T Consensus  1 ~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  70 (394)

T TIGR01547 1 HEEIIAKGGRGSGKTFAIALKLVEKAARNKPQNILCARKVQNSIRDSVFKDIEDLLSIEG

T ss_pred CceEEEEeCCCCCHHHHHHHHHHHHHHhCCCCeEEEEECCHHHHHHHHHHHHHHHHHhcCCccc

Q ss_pred CceEEEecCCCC‐CcEEEEEEC‐‐CCCCCcccce‐eEEEEecHHhcCHHHHHHHHhhhcCCCCC‐

Q Klein_Draft 134 AESIEILDGPNP‐GARVIFQTR‐‐TDRSGLGLTA‐DRVIFDEAMTITPGSLKALLPTVSS

Q Consensus  134 ~~~i~~~~~~~~‐g~~i~~~~~‐‐~~~~~~G~~~‐~~v~iDE~~~~~~~~~~~~~~~l~~~~~~‐~i~~~  198 (510)

...+.+.    + |+.|.+.+.  +.++++|.+. +++++||+..++.+.+..+.+++...... +++++

T Consensus  71 ~~~i~~~‐‐‐‐~~g~~i~~~~~~~~~~~~~G~~~~~~i~~DE~~~~~~~~~~~l~~~~~~~~~~~~~~~~  136 (394)

T TIGR01547 71 SMEIKIL‐‐‐‐NTGKKFIFKGLNDKPNKLKSGAGIAIIWFEEASQLTKEDIKELIPRLRE

T ss_pred cceEEEc‐‐‐‐CCCCEEEEEecCCCccccccCCcceEEEEechhhCCHHHHHHHHHHhcCCCCc

Q ss_pred ecCCCCCCCcchhchHHHHHHHHHHHhcC‐‐CCCCEEEEEEeCCCCCCccccCCHHHHHHH

Q Klein_Draft 199 GTAADQRTQPYCHTFGGVRYRALEQLRTG‐‐ERKRLCFLEWSAPDDLPEEKFGDPQYWAM

Q Consensus  199 stp~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~  266 (510)

+||.+..+  +   ++    +.+..   .  ..+++.++.++.                .+||.+    +

T Consensus  137 ~tp~~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~‐‐‐~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~  174 (394)

T TIGR01547 137 SNPESPLH‐‐W‐‐‐VY‐‐‐‐KRFIE‐‐‐NMEDEFRICIIHSTY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐R

T ss_pred eCCCCCCc‐‐H‐‐‐HH‐‐‐‐HHHHH‐‐‐ccccccCEEEEEEec‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐C

Q ss_pred HHHHHHHHHHHHHcHHhhhHHHhCCCCCCCC‐CCCCCCCCHHHHHhcCCCCCccCCCeEEEEEE

Q Klein_Draft 267 EEKILDEYEEMWANLRDFGVDRLGIGDWPQF‐GAGISEIPLDKWRRLDNPEPDLAGARALIL

Q Consensus  267 ~e~l~~~~~~~~~~~~~f~~e~~g~~~~~~~‐~~~~~~f~~~~~~~~~~~~p~~~~~~~~g~D~a~~~d~  335 (510)

.++++++++.+..++..|.++|+|.  |... +  +.+|+...+..+... +.+...+++|+|+|.++|.

T Consensus  175 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~~‐‐~~~f~~~~~~~~~~~‐~~~~~~~~~g~D~~~~~D~  239 (394)

T TIGR01547 175 EVTIQEIEELKRRDPALYRRIWLGE‐‐WVSALG‐‐GILYKKLDVKAAYIK‐ESPNHPIDF

T ss_pred HHHHHHHHHHhcCCHHHHHHHhcCc‐‐cchhhc‐‐cceecHHHHhhhccC‐CCCCCCEEEEEE

Q ss_pred EEEEEEEEeCCCC‐EEEEEcccCCC‐‐‐‐‐‐CHHHHHHHHHHHHHHHCCCEEEEeCccHH

Q Klein_Draft 336 WAIVGSQRCTDGR‐IHVEVGYAGMD‐‐‐‐‐‐PVDRVVDKFIQAITAWGPEEILVGRGGAA

Q Consensus  336 tai~~~~~~~~g~‐~~v~~~~~~~~‐‐‐‐‐‐~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~‐  396 (510)

++++++.+.+++. +++.+.++...      .+.+++..+.++..    ..+.++..+.+ .....+++ 

T Consensus  240 ~a~~~~~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~~~i~~~~~‐‐‐‐~~~~ie~~~~~~~~~~~~~~~  305 (394)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR01547


T TIGR01547 240 SASVVLGIEHGKKYIYVAEYYYSNAIEQVKDAVLEYAIEIKQFLN‐‐‐‐VKQLIYADSGD

T ss_pred eEEEEEEEecCCeEEEEEEEEecccchhccchHHHHHHHHHHHhc‐‐‐‐CcEEEEecCCc

Q ss_pred ‐‐‐‐‐CCCeEeCCCHHHHHHHhhHHHHHhhcCCCCCceeeCC‐‐cHHHHHHHHc‐cEEEE

Q Klein_Draft 397 ‐‐‐‐‐AGFTVYSPNQSEEAQACGGFLNDALVDPENPLLSHGN‐‐QHSLNAAISR‐AVKRD

Q Consensus  397 ‐‐‐‐‐~g~~~~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~‐‐~~~l~~~l~~‐~~~~~~~~~~~~~~~  458 (510)

     .++.+.....+..++..  +++.+...+++|++.++.  |+.|++||.+ +.+.....  .....

T Consensus  306 ~~~~~~~~~~~~~~~~~~~k~~‐‐~i~~~~~~~~~~~i~~~~~~~~~l~~~~~~~y~~~~~~~‐‐~~~~~  371 (394)

T TIGR01547 306 EHQFYQDVAAIKAQGAKLAVRD‐‐RIEVFRDLLASRKLKFLKEPCNTYKKDIYNEYVWDD

T ss_pred HHHhhhcccccccCCCCCCHHH‐‐HHHHHHHHHHcCCEEEcCChhhHHHHHHHhcccccCCCC‐‐CCCCC

Q ss_pred CCCccHHHHHHHHHHHHHHHHcc

Q Klein_Draft 459 IEQSTYAQLMGVTLGRWALLKHA  481 (510)

Q Consensus  459 ~~~~~~D~~dA~~~a~~~~~~~~  481 (510)

+...|+|.+||+++++..+..+.

T Consensus  372 ~~~~~dd~~Dal~y~~~~~~~~~  394 (394)

T TIGR01547 372 PVDLHDHAFDALRYAVLAFLRKM  394 (394)

T ss_pred CCCCCCHHHHHHHHHHHHHHhcC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4iee)
4. 4IEE_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4IEE) Gene 2 protein; DNA packaging, terminase, ATPase, nuclease; HET:

AGS; 1.89A {Shigella phage Sf6}
Probability: 99.94     E-value: 2.8E-27     Score: 242.96     Aligned Cols: 369     Identities: 14%     Similarity: 0.016   

 
Q ss_pred heeEeeEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHH‐HHHHHHHHHHHHcccc

Q Klein_Draft 64 AASSFGLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTA‐VNGMERLESLIAKS

Q Consensus  64 ~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a‐~~~~~~~~~~~~~~~l~~~~~~~~  132 (510)

..+.+++.++||+|||++++..+++.+...| .++++++++.+++ +.++..+..+++...+...+.  .

T Consensus  34 ~~r~~~~~~~rg~GKT~~~~~~~~~~~~~~p‐~~i~~~a~t~~~a~~~~~~~i~~~i~~~~l~~~~~‐‐~  100 (490)

T 4IEE_A 34 AHRYKVAKGGRGSGKSWAIARLLVEAARRQP‐VRILCARELQNSISDSVIRLLEDTIERE

T ss_dssp CCSEEEEEECTTSSHHHHHHHHHHHHHTTSC‐CEEEEEESCCSSGGGSTHHHHHHHHHHH

T ss_pred cCCEEEEEeCCCCCHHHHHHHHHHHHHHhCC‐ceEEEEECcHHHHHHHHHHHHHHHHHHcCCcccc

Q ss_pred CCceEE‐EecCCCCCcEEEEEECC‐‐CCCCcccc‐eeEEEEecHHhcCHHHHHHHHhhhcCCCCC

Q Klein_Draft 133 GAESIE‐ILDGPNPGARVIFQTRT‐‐DRSGLGLT‐ADRVIFDEAMTITPGSLKALLPTVSS

Q Consensus  133 ~~~~i~‐~~~~~~~g~~i~~~~~~‐‐~~~~~G~~‐~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~  198 (510)

+...+. +.    +|+.|.+.+.+  ..+++|.+ ++++++||+..++++.|..+.+++... .++++++

T Consensus  101 ~~~~i~~~~‐‐‐‐ngs~i~~~~~~~~~~~~~G~~g~~~ii~DE~~~~~~~~~~~i~~~l~~~‐~~~ii~~  165 (490)

T 4IEE_A 101 QRSMIRHLG‐‐‐‐TNAEFMFYGIKNNPTKIKSLEGIDICWVEEAEAVTKESWDILIPTIRK

T ss_dssp ETTEEEETT‐‐‐‐TCCEEEEEETTTCHHHHHHCCCCCEEEECSGGGCCHHHHHHHGGGCCST‐TC

T ss_pred ccceEEEcC‐‐‐‐CCCEEEEEEccCChhhhcccCCCCEEEEechhhCCHHHHHHHHHHhcCC‐CC

Q ss_pred ecCCCCCCCcchhchHHHHHHHHHHHhcCCCCCEEEEEEeCCCCCCccccCCHHHHHHHCcccccccC

Q Klein_Draft 199 GTAADQRTQPYCHTFGGVRYRALEQLRTGERKRLCFLEWSAPDDLPEEKFGDPQYWAMAN

Q Consensus  199 stp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~~e  268 (510)

|||.+.++  +   ++    +.+..   ...+.|.++.+..                .+||.+    +.+

T Consensus  166 sTP~~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~‐‐‐~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~~~  203 (490)

T 4IEE_A 166 FNPKNILD‐‐D‐‐‐TY‐‐‐‐QRFVV‐‐‐NPPDDICLLTVNY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TDN

T ss_dssp ECCCBTTS‐‐H‐‐‐HH‐‐‐‐CCCCC‐‐‐SCCSSEEEEEECG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GGCTTC‐‐‐‐C

T ss_pred eCCCCCCC‐‐h‐‐‐HH‐‐‐‐Hheee‐‐‐CCCCCeEEEEeec‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐C

Q ss_pred HHHHHHHHHHHcHHhhhHHHhCCCCCCCCCCCCCCCCHHHHHhcCCC‐‐‐‐CCccCCCeEEEEEE

Q Klein_Draft 269 KILDEYEEMWANLRDFGVDRLGIGDWPQFGAGISEIPLDKWRRLDNP‐‐‐‐EPDLAGARA

Q Consensus  269 ~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~~~~~~f~~~~~~~~~~~‐‐‐‐~p~~~~~~~~g~D~a~~‐~  333 (510)

+++++.+....++..|.++++|.  |...+ ++.+|+.+++..+...    .+.....+++|+|+|.+ +

T Consensus  204 ~~~~~~~~~~~~~~~f~~e~~g~‐‐~~~~~‐~~~~f~~~~i~~~~~~~~~~~~~~~~~~~~GvD~a~~g~  270 (490)

T 4IEE_A 204 LRLEMEECKRRNPTLYRHIWLGE‐‐PVSAS‐DMAIIKREWLEAATDAHKKLGWKAKGAVV

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4iee
http://pdb.rcsb.org/pdb/explore.do?structureId=4IEE


T ss_dssp HHHHHHHHHHHCHHHHHHHTSCC‐‐CBCCC‐TTBSSCHHHHHHHBTHHHHHTCCCCSCEEEEEE

T ss_pred HHHHHHHHHhhCHHHHHHHHhCc‐‐ccccC‐CcceecHHHHHHHHHhchhcCCCCCCcEEEEE

Q ss_pred CcEEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHH

Q Klein_Draft 334 GPWAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIP

Q Consensus  334 d~tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐‐‐‐g  398 (510)

|.+++++..   .+.++....+. ..++.+++..|.++++.|++..|.+|.+|.| .+++.|++.    +

T Consensus  271 D~tvi~v~~‐‐‐~~~v~~~~~~~‐~~~~~e~~~~i~~~~~~~~~~~i~iD~~G~G~~v~~~L~~~~~~~~  336 (490)

T 4IEE_A 271 DAKGYASRH‐‐‐GSVVKRIAEGL‐LMDINEGADWATSLAIEDGADHYLWDGDGVGAGLRR

T ss_dssp CCEEEEEEE‐‐‐TTEEEEEEEEC‐SCCHHHHHHHHHHHHHHTTCSEEEEECSSTTTTCHHHHHHH

T ss_pred CCceEEEEe‐‐‐CceEEEeeecC‐CCCHHHHHHHHHHHHHHhCCCEEEEcCCCCChhHHHHHHHHh

Q ss_pred CeEeCCCHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHhhHHHHHhhcCCCCCc‐‐‐‐‐‐‐‐

Q Klein_Draft 399 FTVYSPNQSEEA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐QACGGFLNDALVDPEN

Q Consensus  399 ~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~l~~~~~~g~‐‐‐‐‐‐‐‐  428 (510)

+.+..+..+...                                ++.  ++..+..++++|.        

T Consensus  337 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n~r~e‐‐~~~~~~~~l~~~~~~~~~~~~  404 (490)

T 4IEE_A 337 ITATMFKGSESPFDEDAPYQAGAWADEVVQGDNVRTIGDVFRNKRAQ‐‐FYYALADRLYL

T ss_dssp CEEEEECTTSCCTTTTSBCCC‐‐‐‐‐‐‐‐‐‐‐CCCBHHHHBSSHHHH‐‐HHHHHHHHHHHHHHHHHH

T ss_pred cEEEEecCCCCCCCCCCcccCCcccccccCCCCCcchHHHHHHHHHH‐‐HHHHHHHHHHHHHHHHH

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐eeeCCcHHHHHHHHccEEEECCCCCeeeecC‐‐‐‐‐‐‐CCccHHHHHHHHHHHHHHH

Q Klein_Draft 429 ‐‐‐‐‐‐‐‐‐‐‐‐‐LSHGNQHSLNAAISRAVKRDLPSGGFVWDCI‐‐‐‐‐‐‐EQSTYAQLM

Q Consensus  429 ‐‐‐‐‐‐‐‐‐‐‐‐‐i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~D~~dA~~~a~~~~~  478 (510)

             +..|.++.|..||..++++.++.|.+++..+       ...|+|.+||+++|++...

T Consensus  405 ~~~~~~~~~~~~~~~~~~~~~l~~eL~~~~~~~~~~g~~~~~~K~~~k~~~g~~spD~~dA~~~a~~~~~  474 (490)

T 4IEE_A 405 ADPDDMLSFDKEAIGEKMLEKLFAELTQIQRKFNNNGKLELMTKVEMKQKLGIPSPNLAD

T ss_dssp CCGGGCCEECHHHHCHHHHHHHHHHHTTCBBCCCTTSCBCBCCHHHHHHHHCCCCCHHHHHHHH

T ss_pred CCHHhceeeCHHHhCHHHHHHHHHHHhcCeEeeCCCCCEEEechHHHHHHhCCCCchHHHHHHHHh

Q ss_pred Hcc

Q Klein_Draft 479 KHA  481 (510)

Q Consensus  479 ~~~  481 (510)

..+

T Consensus  475 ~~~  477 (490)

T 4IEE_A 475 LVR  477 (490)

T ss_dssp BCC

T ss_pred ccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4idh)
5. 4IDH_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4IDH) Gene 2 protein; DNA packaging, terminase, ATPase, nuclease; 1.69A

{Shigella phage Sf6}
Probability: 99.94     E-value: 2.8E-27     Score: 242.96     Aligned Cols: 369     Identities: 14%     Similarity: 0.016   

 
Q ss_pred heeEeeEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHH‐HHHHHHHHHHHHcccc

Q Klein_Draft 64 AASSFGLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTA‐VNGMERLESLIAKS

Q Consensus  64 ~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a‐~~~~~~~~~~~~~~~l~~~~~~~~  132 (510)

..+.+++.++||+|||++++..+++.+...| .++++++++.+++ +.++..+..+++...+...+.  .

T Consensus  34 ~~r~~~~~~~rg~GKT~~~~~~~~~~~~~~p‐~~i~~~a~t~~~a~~~~~~~i~~~i~~~~l~~~~~‐‐~  100 (490)

T 4IDH_A 34 AHRYKVAKGGRGSGKSWAIARLLVEAARRQP‐VRILCARELQNSISDSVIRLLEDTIERE

T ss_dssp CCSEEEEECCTTCCHHHHHHHHHHHHHTTSC‐CEEEEEESCCSSGGGSSHHHHHHHHHHH

T ss_pred cCCEEEEEeCCCCCHHHHHHHHHHHHHHhCC‐ceEEEEECcHHHHHHHHHHHHHHHHHHcCCcccc

Q ss_pred CCceEE‐EecCCCCCcEEEEEECC‐‐CCCCcccc‐eeEEEEecHHhcCHHHHHHHHhhhcCCCCC

Q Klein_Draft 133 GAESIE‐ILDGPNPGARVIFQTRT‐‐DRSGLGLT‐ADRVIFDEAMTITPGSLKALLPTVSS

Q Consensus  133 ~~~~i~‐~~~~~~~g~~i~~~~~~‐‐~~~~~G~~‐~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~  198 (510)

+...+. +.    +|+.|.+.+.+  ..+++|.+ ++++++||+..++++.|..+.+++... .++++++

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4idh
http://pdb.rcsb.org/pdb/explore.do?structureId=4IDH


T Consensus  101 ~~~~i~~~~‐‐‐‐ngs~i~~~~~~~~~~~~~G~~g~~~ii~DE~~~~~~~~~~~i~~~l~~~‐~~~ii~~  165 (490)

T 4IDH_A 101 QRSMIRHLG‐‐‐‐TNAEFMFYGIKNNPTKIKSLEGIDICWVEEAEAVTKESWDILIPTIRK

T ss_dssp ETTEEEETT‐‐‐‐TCCEEEEEETTTCHHHHHHCCCCCEEEECSGGGCCHHHHHHHGGGCCST‐TC

T ss_pred ccceEEEcC‐‐‐‐CCCEEEEEEccCChhhhcccCCCCEEEEechhhCCHHHHHHHHHHhcCC‐CC

Q ss_pred ecCCCCCCCcchhchHHHHHHHHHHHhcCCCCCEEEEEEeCCCCCCccccCCHHHHHHHCcccccccC

Q Klein_Draft 199 GTAADQRTQPYCHTFGGVRYRALEQLRTGERKRLCFLEWSAPDDLPEEKFGDPQYWAMAN

Q Consensus  199 stp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~~e  268 (510)

|||.+.++  +   ++    +.+..   ...+.|.++.+..                .+||.+    +.+

T Consensus  166 sTP~~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~‐‐‐~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~~~  203 (490)

T 4IDH_A 166 FNPKNILD‐‐D‐‐‐TY‐‐‐‐QRFVV‐‐‐NPPDDICLLTVNY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TDN

T ss_dssp ECCCBTTS‐‐H‐‐‐HH‐‐‐‐CCCCC‐‐‐SCCSSEEEEECCG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GGCTTC‐‐‐‐C

T ss_pred eCCCCCCC‐‐h‐‐‐HH‐‐‐‐Hheee‐‐‐CCCCCeEEEEeec‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐C

Q ss_pred HHHHHHHHHHHcHHhhhHHHhCCCCCCCCCCCCCCCCHHHHHhcCCC‐‐‐‐CCccCCCeEEEEEE

Q Klein_Draft 269 KILDEYEEMWANLRDFGVDRLGIGDWPQFGAGISEIPLDKWRRLDNP‐‐‐‐EPDLAGARA

Q Consensus  269 ~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~~~~~~f~~~~~~~~~~~‐‐‐‐~p~~~~~~~~g~D~a~~‐~  333 (510)

+++++.+....++..|.++++|.  |...+ ++.+|+.+++..+...    .+.....+++|+|+|.+ +

T Consensus  204 ~~~~~~~~~~~~~~~f~~e~~g~‐‐~~~~~‐~~~~f~~~~i~~~~~~~~~~~~~~~~~~~~GvD~a~~g~  270 (490)

T 4IDH_A 204 LRLEMEECKRRNPTLYRHIWLGE‐‐PVSAS‐DMAIIKREWLEAATDAHKKLGWKAKGAVV

T ss_dssp HHHHHHHHHHHCHHHHHHHHSCC‐‐CBCCC‐TTBSSCHHHHHHHBTHHHHHTCCCCSCEEEEEE

T ss_pred HHHHHHHHHhhCHHHHHHHHhCc‐‐ccccC‐CcceecHHHHHHHHHhchhcCCCCCCcEEEEE

Q ss_pred CcEEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHH

Q Klein_Draft 334 GPWAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIP

Q Consensus  334 d~tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐‐‐‐g  398 (510)

|.+++++..   .+.++....+. ..++.+++..|.++++.|++..|.+|.+|.| .+++.|++.    +

T Consensus  271 D~tvi~v~~‐‐‐~~~v~~~~~~~‐~~~~~e~~~~i~~~~~~~~~~~i~iD~~G~G~~v~~~L~~~~~~~~  336 (490)

T 4IDH_A 271 DAKGYASRH‐‐‐GSVVKRIAEGL‐LMDINEGADWATSLAIEDGADHYLWDGDGVGAGLRR

T ss_dssp CCEEEEEEE‐‐‐TTEEEEEEEEC‐SCCHHHHHHHHHHHHHHTTCSEEEEECSSGGGGCHHHHHHH

T ss_pred CCceEEEEe‐‐‐CceEEEeeecC‐CCCHHHHHHHHHHHHHHhCCCEEEEcCCCCChhHHHHHHHHh

Q ss_pred CeEeCCCHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHhhHHHHHhhcCCCCCc‐‐‐‐‐‐‐‐

Q Klein_Draft 399 FTVYSPNQSEEA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐QACGGFLNDALVDPEN

Q Consensus  399 ~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~l~~~~~~g~‐‐‐‐‐‐‐‐  428 (510)

+.+..+..+...                                ++.  ++..+..++++|.        

T Consensus  337 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n~r~e‐‐~~~~~~~~l~~~~~~~~~~~~  404 (490)

T 4IDH_A 337 ITATMFKGSESPFDEDAPYQAGAWADEVVQGDNVRTIGDVFRNKRAQ‐‐FYYALADRLYL

T ss_dssp CEEEEECTTSCCTTTTSBCCC‐‐‐‐‐‐‐‐‐‐‐‐CCBHHHHBSSHHHH‐‐HHHHHHHHHHHHHHHHHH

T ss_pred cEEEEecCCCCCCCCCCcccCCcccccccCCCCCcchHHHHHHHHHH‐‐HHHHHHHHHHHHHHHHH

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐eeeCCcHHHHHHHHccEEEECCCCCeeeecC‐‐‐‐‐‐‐CCccHHHHHHHHHHHHHHH

Q Klein_Draft 429 ‐‐‐‐‐‐‐‐‐‐‐‐‐LSHGNQHSLNAAISRAVKRDLPSGGFVWDCI‐‐‐‐‐‐‐EQSTYAQLM

Q Consensus  429 ‐‐‐‐‐‐‐‐‐‐‐‐‐i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~D~~dA~~~a~~~~~  478 (510)

             +..|.++.|..||..++++.++.|.+++..+       ...|+|.+||+++|++...

T Consensus  405 ~~~~~~~~~~~~~~~~~~~~~l~~eL~~~~~~~~~~g~~~~~~K~~~k~~~g~~spD~~dA~~~a~~~~~  474 (490)

T 4IDH_A 405 ADPDDMLSFDKEAIGEKMLEKLFAELTQIQRKFNNNGKLELMTKVEMKQKLGIPSPNLAD

T ss_dssp CCGGGCCEECHHHHCHHHHHHHHHHHTTCBBCCCTTSCBCBCCHHHHHHHHCCCCCHHHHHHHH

T ss_pred CCHHhceeeCHHHhCHHHHHHHHHHHhcCeEeeCCCCCEEEechHHHHHHhCCCCchHHHHHHHHh

Q ss_pred Hcc

Q Klein_Draft 479 KHA  481 (510)

Q Consensus  479 ~~~  481 (510)

..+

T Consensus  475 ~~~  477 (490)

T 4IDH_A 475 LVR  477 (490)

T ss_dssp BCC

T ss_pred ccc

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs



Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4bil)
6. 4BIL_C (http://pdb.rcsb.org/pdb/explore.do?structureId=4BIL) DNA MATURASE B; HYDROLASE, PACKAGING MOTOR, CONNECTOR,

DNA; 29.0A {ENTEROBACTERIA PHAGE T7}
Probability: 99.91     E-value: 1.5E-24     Score: 222.39     Aligned Cols: 359     Identities: 12%     Similarity: 0.038   

 
Q ss_pred hHHHHHHHH‐HHcC‐‐‐‐CCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 18 AGQEAIDLA‐AACG‐‐‐‐LILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVV

Q Consensus  18 ~~~~~~~~~‐~~~~‐‐‐‐~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~  82 (510)

+...+..|+ ..++    +.+.|+|.++++.+....                .+.+++.+|||+|||+++

T Consensus  15 ~~~d~~~f~~~~~~~~~~~~~~~~Q~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~r~~GKT~~~  68 (476)

T 4BIL_C 15 LKGDFVAFLFVLWKALNLPVPTKCQIDMAKVLANGD‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NKKFILQA

T ss_dssp HHHHHTCCCCBTTTBSCCCCCCHHHHHHHHHSSSSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEEECCSSSC

T ss_pred HHhcHHHHHHHHHHHcCCCCCCHHHHHHHHHHHcCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q ss_pred HHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceec‐‐cCCceEEEe

Q Klein_Draft 83 EALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQA‐‐HGAESIEIL

Q Consensus  83 ~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~‐‐~~~~~i~~~~~~~~‐‐‐‐‐  145 (510)

+..+++.+...|+..+++++++.++++..+..+..++...+....+...  .+...+.+.    +     

T Consensus  69 ~~~~~~~~~~~p~~~i~~~s~t~~~a~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~  134 (476)

T 4BIL_C 69 CAFVVWSLWRDPQLKILIVSASKERADANSIFIKNIIDLLPFLSELKPRPGQRDSVISFD

T ss_dssp HHHHHHHHHTSSSCCEEEEECSSTHHHHHHHHHHHHHTTSCTTTCCCCSCBSTTSCSCBS‐‐‐‐CSSSSC

T ss_pred HHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHHHHHHccHHHHHHCCCCCCCCCeeEee

Q ss_pred ‐‐CcEEEEEECCCCCCcccceeEEEEecHHhcC‐‐‐‐‐‐‐‐HHHHHHHHh‐‐‐hhcCCCCC

Q Klein_Draft 146 ‐‐GARVIFQTRTDRSGLGLTADRVIFDEAMTIT‐‐‐‐‐‐‐‐PGSLKALLP‐‐‐TVSSRPN

Q Consensus  146 ‐‐g~~i~~~~~~~~~~~G~~~~~v~iDE~~~~~‐‐‐‐‐‐‐‐~~~~~~~~~‐‐‐~l~~~~~~~i~~~stp~  202 (510)

  |+.|.+.+.+. +++|.+++++++||+..++        .+.++.+.+   ++...+.+++++++||.

T Consensus  135 ~~g~~i~~~~~~~‐~~~G~~~~~v~~DE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tp~  203 (476)

T 4BIL_C 135 DHSPSVKSVGITG‐QLTGSRADIIIADDVEIPSNSATMGAREKLWTLVQEFAALLKPLPSS

T ss_dssp EEEEECTTTTTHH‐HHHCSSEEEEEEETTTSCTTHHHHHHHHHHHHSSSHHHHHHTTCCCCC

T ss_pred CCCCcEEEEecCC‐ccccCCcCEEEEcCCCCcccCCCHHHHHHHHHHHHHHHHHhCCCCCC

Q ss_pred CCCCCcchhchHHHHHHHHHHHhcCCCCCEEEEEEeCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

Q Klein_Draft 203 DQRTQPYCHTFGGVRYRALEQLRTGERKRLCFLEWSAPD‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  203 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~  244 (510)

+.++  +   ++    ++...      +.|....+++..                            .  

T Consensus  204 ~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐  256 (476)

T 4BIL_C 204 TEMT‐‐L‐‐‐YK‐‐‐‐ELEDN‐‐‐‐‐‐RGYTTIIWPALYPRTREENLYYSQRLAPMLRAE

T ss_dssp TTSH‐‐H‐‐‐HH‐‐‐‐HHHHH‐‐‐‐‐‐HTTCCCCCCCSTTSGGGGBCTTSCBCTTHHHHHHHH

T ss_pred CcCC‐‐H‐‐‐HH‐‐‐‐HHHhc‐‐‐‐‐‐CCceEEEecccCCCchhhchhccccchHHHHHHHh

Q ss_pred ccccCCHHHHHHHCcccccccCHHHHHHHHHHHHHcHHhhhHHHhCCCCCCCCCCCCCCCC‐‐‐‐‐‐‐‐‐

Q Klein_Draft 245 EEKFGDPQYWAMANPGLGYRQTEEKILDEYEEMWANLRDFGVDRLGIGDWPQFGAGISEI

Q Consensus  245 ~~~~~~~~~~~~~nP~~~~~~~~e~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~~~~~~f~‐‐‐‐‐‐‐‐‐  305 (510)

           ..+|..+.+++.+++++++.++  ++..|.++|+|.  |...+  +.+|+         

T Consensus  257 ‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~e~l~~~~~~~‐‐~~~~f~~ey~~~‐‐~~~~~‐‐~~~f~~~~~~~~~~  309 (476)

T 4BIL_C 257 ‐‐‐‐‐‐‐‐‐‐‐AGTPTDPVRFDRDDLRERELEY‐‐GKAGFTLQFMLN‐‐PNLSD‐‐AEKY

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐THHHHTTTCCCTTSCSBSSCHH‐‐HHTTCCCCCCCC‐‐CSSSE‐‐EESSCCCTTCC

T ss_pred ‐‐‐‐‐‐‐‐‐‐‐CCCCCCcccCCHHHHHHHHHHH‐‐cHHHHHHHhhcC‐‐CCCcc‐‐ccccccc

Q ss_pred ‐‐‐‐‐‐‐HHHHHhcCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCccCCCeEEEEEEcCCCCc

Q Klein_Draft 306 ‐‐‐‐‐‐‐LDKWRRLDNP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EPDLAGARALILYRTPEGG

Q Consensus  306 ‐‐‐‐‐‐‐~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~p~~~~~~~~g~D~a~~~d~tai~~~~~  343 (510)

       +..+......                         .+.+...+++|+|+|.++.+.+.+.+..

T Consensus  310 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~g~D~a~~~~d~s~~~~~~  379 (476)

T 4BIL_C 310 ALDLEKAPMHYQWLPNRQNIIEDLPNVGLKGDDLHTYHDCSNNSGQYQQKILVIDPSGRG

T ss_dssp EEBCCSSTTSCEEEEEEECSSSSEEEEEEEEESCCCSSSSHHHHHHHHHHHTTSCCEEEEE

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4bil
http://pdb.rcsb.org/pdb/explore.do?structureId=4BIL


T ss_pred cCCcccCCceEEeCCCcchhhhcCCCCCCCCCccccccccCcCccCcceeEEEEcCCCCCCccc

Q ss_pred eCCCCEEEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHH‐‐‐‐‐CCC

Q Klein_Draft 344 CTDGRIHVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQIEA‐‐‐‐‐

Q Consensus  344 ~~~g~~~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~‐‐‐‐‐~g~~~~~~~~  406 (510)

..++.+++.+.+.. ..+++++++.|.++++.|++..+++|.++.| .+.+.|++     .++++.+.. 

T Consensus  380 ~~~~~~~v~~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iE~~g~g~~~~~~l~~~~~~~~~~~i~~~~‐  448 (476)

T 4BIL_C 380 TLNGYIYLMEAGGFRDGYSDKTLELLAKKAKQWGVQTVVYESNFGDGMFGKVFSPILLKHH

T ss_dssp HTSSSSSSCCSCEECSSSSCSSEECCSTHHHHHHHHHHHHHHHTTSEECCCSHHHHHHTT

T ss_pred EeCCEEEEEEeCccCCCCcHHHHHHHHHHHHHhCCCEEEEEeccccchHHHhHHHHHHhh

Q ss_pred HHHHHHhhHHHH‐HhhcCCCCCceeeCCc

Q Klein_Draft 407 SEEAQACGGFLN‐DALVDPENPLLSHGNQ  434 (510)

Q Consensus  407 ~~~~~~~~~~~~‐~l~~~~~~g~i~~~~~  434 (510)

+..+|..  ++. .|...+++|++.++..

T Consensus  449 ~~~~K~~‐‐ri~~~l~~~~~~g~i~~~~~  475 (476)

T 4BIL_C 449 ARGMKEM‐‐RICDTLEPVMQTHRLVIRDE  475 (476)

T ss_dssp ECTTCCC‐‐HHHHHHHHHHHHHHSGGGTT

T ss_pred cCCcHHH‐‐HHHHchHHHHhcCcEEEecC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4bij)
7. 4BIJ_C (http://pdb.rcsb.org/pdb/explore.do?structureId=4BIJ) DNA MATURASE B; HYDROLASE, ATPASE, DNA TRANSLOCATION, SINGLE-

PARTICLE; 16.0A {ENTEROBACTERIA PHAGE T7}
Probability: 99.91     E-value: 1.5E-24     Score: 222.39     Aligned Cols: 359     Identities: 12%     Similarity: 0.038   

 
Q ss_pred hHHHHHHHH‐HHcC‐‐‐‐CCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 18 AGQEAIDLA‐AACG‐‐‐‐LILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVV

Q Consensus  18 ~~~~~~~~~‐~~~~‐‐‐‐~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~  82 (510)

+...+..|+ ..++    +.+.|+|.++++.+....                .+.+++.+|||+|||+++

T Consensus  15 ~~~d~~~f~~~~~~~~~~~~~~~~Q~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~r~~GKT~~~  68 (476)

T 4BIJ_C 15 LKGDFVAFLFVLWKALNLPVPTKCQIDMAKVLANGD‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NKKFILQA

T ss_dssp HHHHHTCCCCBTTTBSCCCCCCHHHHHHHHHSSSSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEEECCSSSC

T ss_pred HHhcHHHHHHHHHHHcCCCCCCHHHHHHHHHHHcCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q ss_pred HHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceec‐‐cCCceEEEe

Q Klein_Draft 83 EALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQA‐‐HGAESIEIL

Q Consensus  83 ~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~‐‐~~~~~i~~~~~~~~‐‐‐‐‐  145 (510)

+..+++.+...|+..+++++++.++++..+..+..++...+....+...  .+...+.+.    +     

T Consensus  69 ~~~~~~~~~~~p~~~i~~~s~t~~~a~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~  134 (476)

T 4BIJ_C 69 CAFVVWSLWRDPQLKILIVSASKERADANSIFIKNIIDLLPFLSELKPRPGQRDSVISFD

T ss_dssp HHHHHHHHHTSSSCCEEEEECSSTHHHHHHHHHHHHHTTSCTTTCCCCSCBSTTSCSCBS‐‐‐‐CSSSSC

T ss_pred HHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHHHHHHccHHHHHHCCCCCCCCCeeEee

Q ss_pred ‐‐CcEEEEEECCCCCCcccceeEEEEecHHhcC‐‐‐‐‐‐‐‐HHHHHHHHh‐‐‐hhcCCCCC

Q Klein_Draft 146 ‐‐GARVIFQTRTDRSGLGLTADRVIFDEAMTIT‐‐‐‐‐‐‐‐PGSLKALLP‐‐‐TVSSRPN

Q Consensus  146 ‐‐g~~i~~~~~~~~~~~G~~~~~v~iDE~~~~~‐‐‐‐‐‐‐‐~~~~~~~~~‐‐‐~l~~~~~~~i~~~stp~  202 (510)

  |+.|.+.+.+. +++|.+++++++||+..++        .+.++.+.+   ++...+.+++++++||.

T Consensus  135 ~~g~~i~~~~~~~‐~~~G~~~~~v~~DE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tp~  203 (476)

T 4BIJ_C 135 DHSPSVKSVGITG‐QLTGSRADIIIADDVEIPSNSATMGAREKLWTLVQEFAALLKPLPSS

T ss_dssp EEEEECTTTTTHH‐HHHCSSEEEEEEETTTSCTTHHHHHHHHHHHHSSSHHHHHHTTCCCCC

T ss_pred CCCCcEEEEecCC‐ccccCCcCEEEEcCCCCcccCCCHHHHHHHHHHHHHHHHHhCCCCCC

Q ss_pred CCCCCcchhchHHHHHHHHHHHhcCCCCCEEEEEEeCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

Q Klein_Draft 203 DQRTQPYCHTFGGVRYRALEQLRTGERKRLCFLEWSAPD‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  203 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~  244 (510)

+.++  +   ++    ++...      +.|....+++..                            .  

T Consensus  204 ~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐  256 (476)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4bij
http://pdb.rcsb.org/pdb/explore.do?structureId=4BIJ


T 4BIJ_C 204 TEMT‐‐L‐‐‐YK‐‐‐‐ELEDN‐‐‐‐‐‐RGYTTIIWPALYPRTREENLYYSQRLAPMLRAE

T ss_dssp TTSH‐‐H‐‐‐HH‐‐‐‐HHHHH‐‐‐‐‐‐HTTCCCCCCCSTTSGGGGBCTTSCBCC‐CHHHHHHH

T ss_pred CcCC‐‐H‐‐‐HH‐‐‐‐HHHhc‐‐‐‐‐‐CCceEEEecccCCCchhhchhccccchHHHHHHHh

Q ss_pred ccccCCHHHHHHHCcccccccCHHHHHHHHHHHHHcHHhhhHHHhCCCCCCCCCCCCCCCC‐‐‐‐‐‐‐‐‐

Q Klein_Draft 245 EEKFGDPQYWAMANPGLGYRQTEEKILDEYEEMWANLRDFGVDRLGIGDWPQFGAGISEI

Q Consensus  245 ~~~~~~~~~~~~~nP~~~~~~~~e~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~~~~~~f~‐‐‐‐‐‐‐‐‐  305 (510)

           ..+|..+.+++.+++++++.++  ++..|.++|+|.  |...+  +.+|+         

T Consensus  257 ‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~e~l~~~~~~~‐‐~~~~f~~ey~~~‐‐~~~~~‐‐~~~f~~~~~~~~~~  309 (476)

T 4BIJ_C 257 ‐‐‐‐‐‐‐‐‐‐‐AGTPTDPVRFDRDDLRERELEY‐‐GKAGFTLQFMLN‐‐PNLSD‐‐AEKY

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐THHHHTTTCCCTTSCSBSSCHH‐‐HHTTCCCCCCCC‐‐CSSSE‐‐EESSCCCTTCC

T ss_pred ‐‐‐‐‐‐‐‐‐‐‐CCCCCCcccCCHHHHHHHHHHH‐‐cHHHHHHHhhcC‐‐CCCcc‐‐ccccccc

Q ss_pred ‐‐‐‐‐‐‐HHHHHhcCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCccCCCeEEEEEEcCCCCc

Q Klein_Draft 306 ‐‐‐‐‐‐‐LDKWRRLDNP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EPDLAGARALILYRTPEGG

Q Consensus  306 ‐‐‐‐‐‐‐~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~p~~~~~~~~g~D~a~~~d~tai~~~~~  343 (510)

       +..+......                         .+.+...+++|+|+|.++.+.+.+.+..

T Consensus  310 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~g~D~a~~~~d~s~~~~~~  379 (476)

T 4BIJ_C 310 ALDLEKAPMHYQWLPNRQNIIEDLPNVGLKGDDLHTYHDCSNNSGQYQQKILVIDPSGRG

T ss_dssp EEBCCCC‐CCCEEEEEEECSSSSEEEEEEEEESCCCSSSSHHHHHHHHHHHTTSCCEEEEE

T ss_pred cCCcccCCceEEeCCCcchhhhcCCCCCCCCCccccccccCcCccCcceeEEEEcCCCCCCccc

Q ss_pred eCCCCEEEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHH‐‐‐‐‐CCC

Q Klein_Draft 344 CTDGRIHVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQIEA‐‐‐‐‐

Q Consensus  344 ~~~g~~~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~‐‐‐‐‐~g~~~~~~~~  406 (510)

..++.+++.+.+.. ..+++++++.|.++++.|++..+++|.++.| .+.+.|++     .++++.+.. 

T Consensus  380 ~~~~~~~v~~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iE~~g~g~~~~~~l~~~~~~~~~~~i~~~~‐  448 (476)

T 4BIJ_C 380 TLNGYIYLMEAGGFRDGYSDKTLELLAKKAKQWGVQTVVYESNFGDGMFGKVFSPILLKHH

T ss_dssp HTSSSSSSCCSCEECSSSSCSSEECCSTHHHHHHHHHHHHHHHTTSEECCCSHHHHHHTS

T ss_pred EeCCEEEEEEeCccCCCCcHHHHHHHHHHHHHhCCCEEEEEeccccchHHHhHHHHHHhh

Q ss_pred HHHHHHhhHHHH‐HhhcCCCCCceeeCCc

Q Klein_Draft 407 SEEAQACGGFLN‐DALVDPENPLLSHGNQ  434 (510)

Q Consensus  407 ~~~~~~~~~~~~‐~l~~~~~~g~i~~~~~  434 (510)

+..+|..  ++. .|...+++|++.++..

T Consensus  449 ~~~~K~~‐‐ri~~~l~~~~~~g~i~~~~~  475 (476)

T 4BIJ_C 449 ARGMKEM‐‐RICDTLEPVMQTHRLVIRDE  475 (476)

T ss_dssp ECTTCCC‐‐HHHHHHHHHHHHHHSGGGTT

T ss_pred cCCcHHH‐‐HHHHchHHHHhcCcEEEecC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4znk)
8. 4ZNK_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4ZNK) Phage terminase large subunit; DNA Translocation, VIRAL PROTEIN;

HET: SO4; 1.931A {Thermus phage P7426}
Probability: 99.66     E-value: 4.0E-17     Score: 154.88     Aligned Cols: 232     Identities: 14%     Similarity: 0.007   

 
Q ss_pred CCCCchHH‐HHHHHH‐HHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 13 EANSSAGQ‐EAIDLA‐AACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVV

Q Consensus  13 ~~~~~~~~‐~~~~~~‐~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~  80 (510)

.+..+|.. ++..|+ ..+++.|.++|.+++..+                    .+.++++++||+|||+

T Consensus  1 ~~~~~~~~~~~~~~~~~~~~~~~~~~Q~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~rg~GKT~  50 (274)

T 4ZNK_A 1 GPGGSMKRLRPSDKFFELLGYKPHHVQLAIHRST‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐AKRRVA

T ss_dssp ‐‐‐‐‐‐‐CCCCCHHHHHHTTCCCCHHHHHHHHCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEEEE

T ss_pred CCCccccccCcchHHHHhhCCCCCHHHHHHHhCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q ss_pred HHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEE

Q Klein_Draft 81 ILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEI

Q Consensus  81 ~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~‐‐‐‐‐‐‐‐‐‐  139 (510)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4znk
http://pdb.rcsb.org/pdb/explore.do?structureId=4ZNK


+++..+++.+...++..+++++|+.+++++++..+..++... .+............+.+          

T Consensus  51 ~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~  120 (274)

T 4ZNK_A 51 AASVEAVFELFARPGSQGWIIAPTYDQAEIIFGRVVEKVERLAEVFPATEVQLQRRRLRLLV

T ss_dssp HHHHHHHHHHHHSTTCEEEEEESSHHHHHHHHHHHHHHHHHHHTTCTTEEEEEETTTTEEEEEEE

T ss_pred HHHHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHHHHHHHHHHhCCccccccccceeEEeee

Q ss_pred ‐‐‐‐‐‐ecCCCCCcEEEEEECC‐CCCCcccceeEEEEecHHhcCHHHH‐HHHHhhhcCCCCC

Q Klein_Draft 140 ‐‐‐‐‐‐LDGPNPGARVIFQTRT‐DRSGLGLTADRVIFDEAMTITPGSL‐KALLPTVSSRP

Q Consensus  140 ‐‐‐‐‐‐~~~~~~g~~i~~~~~~‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~~~~~~i~~~stp  201 (510)

      .    +|+.|.+.+.+ ..+++|.+++++++||+..++.+.+ ..+.+++... .+++++++||

T Consensus  121 ~~~~~~~‐‐‐‐~gs~i~~~~~~~~~~~~g~~~~~v~iDE~~~~~~~~~~~~~~~~~~~~‐~~~i~~~~Tp  185 (274)

T 4ZNK_A 121 APGAKRV‐‐‐‐ATSEFRGKSADRPDNLRGATLDFVILDEAAMIPFSVWSEAIEPTLSVR‐

T ss_dssp STTCCEE‐‐‐‐EEEEEEEEETTCGGGCCSCCCSEEEEETGGGSCHHCCCCCCGGGGTTT‐TC

T ss_pred CCCCccc‐‐‐‐cccEEEEEeCCCcccccccccCEEEEeChhhCCHHHHHHhHHHhcccc‐Cc

Q ss_pred CCCCCCcchhchHHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCCEEEEEEeCCCCCCccccCC

Q Klein_Draft 202 ADQRTQPYCHTFGGVRYRALEQLRT‐‐‐‐‐‐‐‐‐‐‐‐‐GERKRLCFLEWSAPDDLPEEKF

Q Consensus  202 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n  258 (510)

.+. +  +   ++    +.+.....             ...+.|..+.++.                .+|

T Consensus  186 ~~~‐~‐‐~‐‐‐~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~d~  229 (274)

T 4ZNK_A 186 KGL‐N‐‐W‐‐‐FY‐‐‐‐EFFLMGWRGGLKEGIPNSGINQTHPDFESFHAAS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp CSS‐S‐‐H‐‐‐HH‐‐‐‐HHHHHHCCSCSBTTBTTTTSCCCCTTEEEEEECH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred CCc‐c‐‐H‐‐‐HH‐‐‐‐HHHHhhhcCCCccCCCCCCCCCCCCCeeeeeecc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccC

Q ss_pred cccccccCHHHHHHHHHHHHHcHHhhhHHHhCCCCCCCCCCCCCCCC

Q Klein_Draft 259 PGLGYRQTEEKILDEYEEMWANLRDFGVDRLGIGDWPQFGAGISEIP  305 (510)

Q Consensus  259 P~~~~~~~~e~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~~~~~~f~  305 (510)

|.+    +.++++++++.+  ++..|+++|+|.  |...+  +.++.

T Consensus  230 ~~~‐‐‐‐~~~~~~~~~~~~‐‐~~~~~~~~~~g~‐‐~~~~~‐‐~~~~~  266 (274)

T 4ZNK_A 230 WPE‐‐‐‐RREWYMERRLYI‐‐PDLEFRQEYGAE‐‐FVSHS‐‐GLEHH  266 (274)

T ss_dssp CGG‐‐‐‐GHHHHHGGGGTS‐‐CHHHHHHHTTCC‐‐CCCHH‐‐HHTC‐

T ss_pred Chh‐‐‐‐hHHHHHHHHhhC‐‐ChHHHHHHhceE‐‐Eeccc‐‐CCCcc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2o0j)
9. 2O0J_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2O0J) DNA packaging protein Gp17; nucleotide-binding fold, HYDROLASE;

HET: ADP; 1.8A {Enterobacteria phage T4}
Probability: 99.65     E-value: 6.2E-17     Score: 159.33     Aligned Cols: 220     Identities: 14%     Similarity: 0.041   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

.++.|.++|.+++..+..                  .+.++++++||+|||++++..+++.+...++..+

T Consensus  160 ~~~~l~p~Q~eil~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~r~~ii~~gRq~GKTt~~a~~~l~~~~~~p~~~i  211 (385)

T 2O0J_A 160 IKVQLRDYQRDMLKIMSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐KRMTVCNLSRQLGKTTVVAIFLAH

T ss_dssp EECCCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SSEEEEEECSSSCHHHHHHHHHHHHHH

T ss_pred eccCCCHHHHHHHHHHcc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEcCCCCChhHHHHHHHHHHHHh

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccc‐hhhceeccCCceEEEecCCCCCcEEEEEECCCCCCcccc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGL‐KYKAKQAHGAESIEILDGPNPGARVIFQTRTDR

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l‐~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~~v  167 (510)

++++++.++++.++..+..+++..+. ........+...+.+.    +|+.|.+.+.+..+++|.+++++

T Consensus  212 liia~t~~qa~~l~~~i~~~i~~lp~~l~~~~~~~~~~~i~f~‐‐‐‐nGs~I~~~s~~~~~~rG~~~~~v  277 (385)

T 2O0J_A 212 GILAHKGSMSAEVLDRTKQAIELLPDFLQPGIVEWNKGSIELD‐‐‐‐NGSSIGAYASSPD

T ss_dssp EEEESSHHHHHHHHHHHHHHHHHSCTTTSCCEEEECSSEEEET‐‐‐‐TSCEEEEEECSHHHHH

T ss_pred EEEeCChhHHHHHHHHHHHHHHhCCHHhcCCeeecCCCEEEeC‐‐‐‐CCCEEEEEeCCCCccccCC

Q ss_pred EEecHHhcCH‐‐HHHHHHHhhhcCCCCCEEEEEecCCCCCCCcchhchHHHHHHHHHHHh

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2o0j
http://pdb.rcsb.org/pdb/explore.do?structureId=2O0J


Q Klein_Draft 168 IFDEAMTITP‐‐GSLKALLPTVSSRPNPQIVYTGTAADQRTQPYCHTFGGVRYRALEQLR

Q Consensus  168 ~iDE~~~~~~‐‐~~~~~~~~~l~~~~~~~i~~~stp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  235 (510)

++||+..++.  +.++.+.+++...+.++++++|||.+. +  +   |+    +.+.....+. ..+..+

T Consensus  278 iiDE~a~~~~~~~~~~~l~p~l~~~~~~~ii~iSTP~g~‐~‐‐~‐‐‐f~‐‐‐‐~l~~~~~~~~‐~~~~~~  336 (385)

T 2O0J_A 278 YIEDCAFIPNFHDSWLAIQPVISSGRRSKIIITTTPNGL‐N‐‐H‐‐‐FY‐‐‐‐DIWTAAV

T ss_dssp EEESGGGSTTHHHHHHHHHHHHHSTTCCEEEEEECCCSS‐S‐‐H‐‐‐HH‐‐‐‐HHHHHHH

T ss_pred EEccHhhCCChHHHHHHHHHHhhcCCCcEEEEECCCCCC‐C‐‐H‐‐‐HH‐‐‐‐HHHHHHH

Q ss_pred EEeCCCCCCccccCCHHHHHHHCcccccccCHH‐‐‐HHHHHHHHHHHcHHhhhHHHhCCCCCCCCC

Q Klein_Draft 236 EWSAPDDLPEEKFGDPQYWAMANPGLGYRQTEE‐‐‐KILDEYEEMWANLRDFGVDRLGIG

Q Consensus  236 ~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~~e‐‐‐~l~~~~~~~~~~~~~f~~e~~g~~~~~~~~  298 (510)

..++...             ...+..+..++.+   +.+..+..+  ++..|++||.|.  |....

T Consensus  337 ~~~W~~~‐‐‐‐‐‐‐‐‐‐‐‐‐p~~~~~~~~l~~e~~~~~~~~~~~~‐‐~~~~F~QEy~~~‐‐F~~s~  385 (385)

T 2O0J_A 337 TAIWNSV‐‐‐‐‐‐‐‐‐‐‐‐‐KERLYNDEDIFDDGWQWSIQTINGS‐‐SLAQFRQEHTAA‐‐

T ss_dssp EECGGGS‐‐‐‐‐‐‐‐‐‐‐‐‐GGGGBCTTSBBCTTHHHHHHHHHTS‐‐CHHHHHHHHSCC‐‐CSSCC

T ss_pred eeehhhc‐‐‐‐‐‐‐‐‐‐‐‐‐CcccCCCccCCcccHHHHHHHHcCC‐‐CHHHHHHHhHHh‐‐

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam05876)
10. PF05876.11 (http://pfam.xfam.org/family/PF05876.11#tabview=tab0) ; Terminase_GpA ; Phage terminase large subunit (GpA)

Probability: 99.58     E-value: 1.1E-14     Score: 153.07     Aligned Cols: 404     Identities: 10%     Similarity: 0.012   
 

Q ss_pred HHcCC‐‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 27 AACGL‐‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEA

Q Consensus  27 ~~~~~‐‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~  94 (510)

+.+|+  .+.|+|.++++.+....                .+.++++++||+|||++++..+++.+...|

T Consensus  16 ~~~g~~~~~~p~Q~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~v~v~~~rq~GKT~~~~~~~~~~~~~~p  69 (578)

T PF05876.11 16 EHLGYDPETLPWQMEIMDALGDPE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐VAEVGLMGPAQAGKSEIGLA

T ss_pred HhcCCCcccCHHHHHHHHHHCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEEcCCCCCHHHHHHHHHHHHHH

Q ss_pred CeeEEEEcCCHHHHHHHH‐HHHHHHHHcc‐cchhhce‐‐‐eccCCceEEEecCCCCCcEEEEEE

Q Klein_Draft 95 ERLIIHSAHEFKTAVNGM‐ERLESLIAKS‐GLKYKAK‐‐‐QAHGAESIEILDGPNPGARVI

Q Consensus  95 ~~~i~i~~~t~~~a~~~~‐~~~~~~~~~~‐~l~~~~~‐‐‐~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~  159 (510)

 ..+++++||.++++.++ ..+..+++.. .+...+.   ..++...+.+    . |+.+.+.+.+++++

T Consensus  70 ‐~~i~~vapt~~qa~~~~~~~i~~~i~~~~~l~~~~~~~~~~~~~~~i~~‐‐‐‐~‐g~~~~~~a~~~~~l  133 (578)

T PF05876.11 70 ‐AGFMICQPSKVLTQDFVVRRVAPMIKSTSALRGQLLSEVGADNMFLKQF‐‐‐‐R‐AMLL

T ss_pred ‐CcEEEEeCCHHHHHHHHHHHHHHHHHcCHHHHhccccccCCCCeEEEEe‐‐‐‐c‐ceEEEee

Q ss_pred cccceeEEEEecHHhcCHH‐‐‐‐‐‐HHHHHHhhhcCC‐CCCEEEEEecCCCC‐CCCcchh

Q Klein_Draft 160 LGLTADRVIFDEAMTITPG‐‐‐‐‐‐SLKALLPTVSSR‐PNPQIVYTGTAADQ‐RTQPYCH

Q Consensus  160 ~G~~~~~v~iDE~~~~~~~‐‐‐‐‐‐~~~~~~~~l~~~‐~~~~i~~~stp~~~‐~~~~~~~~~~~~~~~~~  221 (510)

+|.+++++++||++.++.+      .+..+..++... ..++++++|||... .+  +   ++    +.+

T Consensus  134 ~G~~~~~vi~DE~~~~~~~~~~e~~~~~~~~~r~~~~~~~~~i~~~STP~~~~~~‐‐~‐‐‐i~‐‐‐‐~~~  194 (578)

T PF05876.11 134 RARPVPRGWVDDYDAIDANIEGKGSAVSLMDDRAATFEGRDTKFISSSPADEKGG‐‐K‐‐‐

T ss_pred ccCccCEEEEecHHHcccccCCCCCHHHHHHHHhhhcccCCEEEEEeCCCccCCC‐‐C‐‐‐c

Q ss_pred HHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEEEeCCCCCCccccCCH

Q Klein_Draft 222 EQLR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TGE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RKRLCFLEWSAPDDLPEEKFGDP

Q Consensus  222 ~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~  252 (510)

....               .‐.               .+...++.++.+.....+.....         .

T Consensus  195 ~~~~q~~~~~~Cp~Cg~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C~~C~~~~~e~~~~~~~~~~~~~~g  264 (578)

T PF05876.11 195 KGGTHERLMPPCPHCEERIEIDLRRDLRFDDSGSADLAEQTAHVVCSKNGCIIEPHHKRT

T ss_pred cCCCEEEEeeeCCCCCCEEEcccHhhcccCCCCChhhhhccEEEECCCCCCccCHHHHHHHHHHHHh

Q ss_pred H‐HHHHCc‐‐‐‐‐ccccc‐‐‐‐‐‐‐cCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐HHcHHhhhHHHh

Q Klein_Draft 253 Y‐WAMANP‐‐‐‐‐GLGYR‐‐‐‐‐‐‐QTEEKILDEYEEM‐‐‐‐‐‐‐‐‐‐WANLRDFGVDRL

Q Consensus  253 ~‐~~~~nP‐‐‐‐‐~~~~~‐‐‐‐‐‐‐~~~e~l~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~~~f~~e~~g~~~~~~~~~  299 (510)

. |...||     .++..       ++.+.|.+.+...          . ....|.+..+|.  +.... 

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam05876
http://pfam.xfam.org/family/PF05876.11#tabview=tab0


T Consensus  265 ~~W~~~~p~~~~~~~g~~~~~l~~p~~~~~i~~~~~~a~~~~~~~~~~~‐~~~~f~n~~Lg~‐‐~~~~~‐  330 (578)

T PF05876.11 265 RGFVVTNLDAGRRRRTFSADGLLCFRSWGRLARQWREAQIEWETLQSEA‐GLVGFFNGKA

T ss_pred CceeccccCCCCceEEEEEeeeccCCCHHHHHHHHHHHHHHHHHcCCHH‐HhhheeeCccc

Q ss_pred CCC‐‐CCCHHHHHhcCC‐‐‐‐‐‐CCCccCCCeEEEEEEcCCCCcEEEEEEEEeCCCCEEEEE

Q Klein_Draft 300 GIS‐‐EIPLDKWRRLDN‐‐‐‐‐‐PEPDLAGARALILYRTPEGGPWAIVGSQRCTDGRIHV

Q Consensus  300 ~~~‐‐~f~~~~~~~~~~‐‐‐‐‐‐~~p~~~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~~~~~~‐‐‐  358 (510)

...  .++.+.+..+..      ..|......++|+|++..  ...+++.+...++..++++.....   

T Consensus  331 ~~~~~~~~~~~i~~~~~~~~~~~~~p~~~~~~~~GvD~q~~‐‐~~~~~v~~~~~~~~~~~i~~~~~~~~~  398 (578)

T PF05876.11 331 LSGEPPIEIKTLAARRRKGWKLGTVPAGVKVIVITVDVQAN‐‐RFECAAVGYGDGLECWVI

T ss_pred cCCCCCCCHHHHHHHHHcCCccCCCCCCceEEEEEEEecCC‐‐EEEEEEEEEcCCCeEEEEEEEEEee

Q ss_pred ‐‐‐‐‐‐‐‐CCHHHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐HCCCEEEEeCc‐cHH‐HHHHHHHHC‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 359 ‐‐‐‐‐‐‐‐DPVDRVVDKFIQAITA‐‐‐‐‐‐‐‐‐‐‐WGPEEILVGRG‐GAA‐EVIPQIEAA

Q Consensus  359 ‐‐‐‐‐‐‐‐~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~i~iD~~‐g~g‐~~~~~l~~~‐‐‐‐‐‐‐‐‐‐  397 (510)

        ....+..+.|.++++.           +++..++||.. +.. .+.+..++.          

T Consensus  399 ~g~~~~~~~~~~~~~~~l~~~~~~~~~~~~~g~~~~~i~~~~iD~g~~~t~~v~~~~~~~~~~~~~~~~v  468 (578)

T PF05876.11 399 DGLTSVQPLRYREHWAALLPLFSRDWPLADGSGQAAQALTVAIDARGGESDLVTGFWHLC

T ss_pred CCCCccCccccHHHHHHHHHHHcCcccCCCCCCcceEEEEEEEECCCCCcHHHHHHHHhhhh

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEeCCCHHHHHHHhhHHHHHhhcC‐CCCCc

Q Klein_Draft 398 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GFTVYSPNQSEEAQACGGFLNDALVD‐PE

Q Consensus  398 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐g~~~~~~~~~~~~~~~~~~~~~l~~~‐~~~g~i~~~~‐‐  433 (510)

                               +..+..+. .+..|..  ++..+... ‐..|.+.+|.  

T Consensus  469 ~~~~g~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~v~‐~~~~kd~‐‐~~~~l~~~~~~~g~~~~p~~~  535 (578)

T PF05876.11 469 TLLQGGNNPRAELISRARRSDEKAGGGVKRNSPAKWTVN‐VHALKNI‐‐LDARLRREKPG

T ss_pred EEEecCCCCCCcceeecccccccCCCccccCCCeEEEeC‐hHHHHHH‐‐HHHHhcCCCCCCC

Q ss_pred cHHHHHHHHccEEEECCCCCeeeecCCCccHHHHHHHHHHHHH

Q Klein_Draft 434 QHSLNAAISRAVKRDLPSGGFVWDCIEQSTYAQLMGVTLGRWA  476 (510)

Q Consensus  434 ~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D~~dA~~~a~~~  476 (510)

...+.+||.+‐..+.   +.  +.+.. ..+|.+||+.+|...

T Consensus  536 ~~~~~~qltae~~~~‐‐‐g~‐‐W~~~~‐~~nh~~d~~~ya~~a  572 (578)

T PF05876.11 536 RELHFDELTAEEKQD‐‐‐GK‐‐WKKIR‐PRNETLDLMVMSYAA  572 (578)

T ss_pred CHHhHHHheeeEeeC‐‐‐Cc‐‐eeeCC‐CChHHHHHHHHHHHH

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam04466)
11. PF04466.12 (http://pfam.xfam.org/family/PF04466.12#tabview=tab0) ; Terminase_3 ; Phage terminase large subunit

Probability: 99.5     E-value: 1.4E-15     Score: 136.98     Aligned Cols: 194     Identities: 12%     Similarity: 0.046   
 

Q ss_pred eeEeeEEecCCCCHHHHHHHHHHHHHHHh‐‐‐CCeeEEEEcCCHHHHH‐HHHHHHHHHHH

Q Klein_Draft 65 ASSFGLVVSRQNGKGSILEALELAGLILF‐‐‐GERLIIHSAHEFKTAV‐NGMERLESLIA

Q Consensus  65 ~~~~~~~~~rg~GKT~~~~~~~~~~~~~~‐‐‐~~~~i~i~~~t~~~a~‐~~~~~~~~~~~~~~l~~~~~~  130 (510)

.+.+++.+++|+|||++++..+++.+...   +. .+++++|+.++++ .++..+..++...++...+..

T Consensus  1 ~~~~~~~~~~g~GKT~~~~~~~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  69 (202)

T PF04466.12 1 HLTEVWYGGASSGKSHGVVQKVVLKSLQHWNVPR‐KVLWLRKVDRTVKNSIFTDVTECLS

T ss_pred CcEEEEEcCCCCChHHHHHHHHHHHHHhhcCCCC‐eEEEEEecchhHHhhHHHHHHHHhh

Q ss_pred ccCCceEEEecCCCCCcEEEEEECC‐CCCCccc‐ceeEEEEecHHhcCHHHHHHHHhhhcC‐‐CCCC

Q Klein_Draft 131 AHGAESIEILDGPNPGARVIFQTRT‐DRSGLGL‐TADRVIFDEAMTITPGSLKALLPTVSS

Q Consensus  131 ~~~~~~i~~~~~~~~g~~i~~~~~~‐~~~~~G~‐~~~~v~iDE~~~~~~~~~~~~~~~l~~‐‐~~~~~i~  196 (510)

......+.+.    +|+.|.+.+.+ ..+++|. +++++++||++.++.+.++.+..++..  .+.++++

T Consensus  70 ~~~~~~~~~~‐‐‐‐~g~~i~~~~~~~~~~~~g~~~~~~i~~DE~~~~~~~~~~~l~~~~~~~~~~~~~~~  135 (202)

T PF04466.12 70 NRSDKTIVLP‐‐‐‐NGAIFLFQGMDDPEKIKSIKGLSDVVMEEASEFNHNDYTQLTLRLR

T ss_pred eCcccEEECC‐‐‐‐CCCEEEEEeCCCHHHhccccCcceEEEeccccCCHHHHHHHHHHhh

Q ss_pred EEecCCCCCCCcchhchHHHHHHHHHHHhcCCCCCEEEEEEeCCCCCCccccCCHHHHHHH

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam04466
http://pfam.xfam.org/family/PF04466.12#tabview=tab0


Q Klein_Draft 197 YTGTAADQRTQPYCHTFGGVRYRALEQLRTGERKRLCFLEWSAPDDLPEEKFGDPQYWAM

Q Consensus  197 ~~stp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~nP~~~~~~~  266 (510)

+++||....+  +   ++   +.+......+..+.+.++.++.                .+||.+    +

T Consensus  136 ~~~tP~~~~~‐‐~‐‐‐~~‐‐‐~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~dnp~~‐‐‐‐~  177 (202)

T PF04466.12 136 CMFNPVSKLN‐‐W‐‐‐TY‐‐‐QTWFDPSADYDRSRVAIHQSTY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐K

T ss_pred EEeCCCccCc‐‐c‐‐‐ee‐‐‐eeeeCCCCCCCCCCeEEEEccc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccccCC‐‐‐‐C

Q ss_pred HHHHHHHHHHHHHcHHhhhHHHhCC

Q Klein_Draft 267 EEKILDEYEEMWANLRDFGVDRLGI  291 (510)

Q Consensus  267 ~e~l~~~~~~~~~~~~~f~~e~~g~  291 (510)

+++++++.+....++..|+++++|+

T Consensus  178 ~~~~~~~~~~~~~~~~~~~~~~~g~  202 (202)

T PF04466.12 178 EDNIRTIEELKNTNPAYYKIYTLGE  202 (202)

T ss_pred HHHHHHHHHHhccChhhhheeecCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3c6a)
12. 3C6A_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3C6A) Terminase large subunit; terminase nuclease, VIRAL PROTEIN; 1.16A

{Enterobacteria phage RB49}
Probability: 99.21     E-value: 1.3E-12     Score: 120.96     Aligned Cols: 194     Identities: 10%     Similarity: 0.008   

 
Q ss_pred hhHHHhCCCCCCCCCCCCCCCCHHHHHhcCCCC‐‐‐‐‐‐‐‐‐‐‐‐CccCCCeEEEEEEcCC‐‐CCc

Q Klein_Draft 284 FGVDRLGIGDWPQFGAGISEIPLDKWRRLDNPE‐‐‐‐‐‐‐‐‐‐‐‐PDLAGARALILYRTP

Q Consensus  284 f~~e~~g~~~~~~~~~~~~~f~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐p~~~~~~~~g~D~a~~‐‐~d~tai~  339 (510)

|..+++|+  |.+.+  +.+|+.+++..+....            |.+...+++|+|+|.+  +|.++++

T Consensus  14 ~~~~~~g~‐‐f~~~~‐‐~~~~~~~~i~~~~~~~~~~~~~~~~~~~p~~~~~~~~g~D~A~~~~~D~tai~  79 (232)

T 3C6A_A 14 LVPRGSHM‐‐LEDPM‐‐GTLIRATTLSRLSFIDVVNDNGFYQFEKPKEGRKYVATLDCSE

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CBSSCHHHHHHCCCCCCCCBTTEEESSCCCTTCCEEEEEECCCSSSSCC

T ss_pred ccccceEe‐‐eeCCC‐‐CCccCHHHHHhcCcceeecCCceEEEEcCCCCCcEEEEEECCCCCCCCCc

Q ss_pred EEEEeCCCCEEEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHHC‐CC

Q Klein_Draft 340 GSQRCTDGRIHVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQIEAA

Q Consensus  340 ~~~~~~~g~~~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐g~~~‐‐‐‐‐  401 (510)

++.. ..+..+++..+.. ..++.+++..+..+++.|++..+++|.++.| .+++.|++. +.+.     

T Consensus  80 v~~~‐~~~~~~vv~~~~~~~~~~~~~~~~i~~l~~~~~~~~i~iD~~g~G~~~~~~L~~~~~~~~~~~~~  148 (232)

T 3C6A_A 80 IIDI‐TEFPYKQVAVYHSNTTSHFILPDIVFKYLMMYNECPVYIELNSTGVSIAKSLAMD

T ss_dssp EEEC‐SSSSEEEEEEEEESCCCTTTHHHHHHHHHHHTTSCCEEEBCSHHHHHHHHHHHHTSCCCCBCCSB

T ss_pred EEEc‐CCCCcEEEEEEecCCCChhhHHHHHHHHHHHcCCCCEEEecCCChHHHHHHHHHH

Q ss_pred ‐‐‐eCCCHHHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHccEEEECCCCCeeeecCCCcc

Q Klein_Draft 402 ‐‐‐YSPNQSEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRAVKRDLPSGGFVWDC

Q Consensus  402 ‐‐‐~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D~~d  468 (510)

   ..+..+..+|..  ++..+...+++|++.++ ++.|.+||..+.++    + .++.++.+.|+|.+|

T Consensus  149 ~~~~~~~~~~~~K~~‐‐~~~~l~~~i~~g~i~i~‐~~~l~~el~~~~~~‐‐‐‐~‐~~~~~~~~~~dD~~D  210 (232)

T 3C6A_A 149 FIDLGMKQSKRSKAM‐‐GCSALKDLIEKDKLIIN‐HKGTIQELRTFSEK‐‐‐‐G‐VSWAA

T ss_dssp TTBSSBCCCHHHHHH‐‐HHHHHHHHHHTTCEECC‐CHHHHHHHHHCBSC‐‐‐‐C‐‐‐‐‐‐‐‐‐CCC

T ss_pred cccccccCCcccHHH‐‐HHHHHHHHHHCCCEEeC‐ChHHHHHHHhhhcc‐‐‐‐C‐CCcccccCCC

Q ss_pred HHHHHHHHHHHccccCCCCCCc

Q Klein_Draft 469 GVTLGRWALLKHAINAAPTPTI  490 (510)

Q Consensus  469 A~~~a~~~~~~~~~~~~~~~~~  490 (510)

|+++|++.....+....+...+

T Consensus  211 a~a~a~~~~~~~~~~~~~~~~~  232 (232)

T 3C6A_A 211 SLVIFGWLTTQEKFAEYAGKDE  232 (232)

T ss_dssp HHHHHHHHHTSGGGGGTSSCCC

T ss_pred HHHHHHHHHhhhHHHHHcCCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3c6a
http://pdb.rcsb.org/pdb/explore.do?structureId=3C6A


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5m1p)
13. 5M1P_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5M1P) Terminase large subunit; large terminase, nuclease domain,

Hydrolase; 1.1A {Thermus phage G20c}
Probability: 99.13     E-value: 2.1E-11     Score: 109.18     Aligned Cols: 157     Identities: 9%     Similarity: -0.008   

 
Q ss_pred CccCCCeEEEEEEcCCCCcEEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCC

Q Klein_Draft 317 PDLAGARALILYRTPEGGPWAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWG

Q Consensus  317 p~~~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g  386 (510)

|.+...+++|+|+|.++|.++++++....  ..++...+....++.+++..+.++.+++++..+.+|.++

T Consensus  31 ~~~~~~~~~g~D~A~~~D~ta~~v~~~~~‐‐~~~v~~~~~~~~~~~~~~~~i~~l~~~~~~~~i~iE~~~  98 (191)

T 5M1P_A 31 YRPDHIYCIGADFGKNQDYSVFSVLDLDT‐‐GAIACLERMNGATWSDQVARLKALSEDYG

T ss_dssp CCTTSCEEEEEECCCSSSEEEEEEEETTT‐‐TEEEEEEEEESCCHHHHHHHHHHHHHHTTSC

T ss_pred CCCCceEEEEEEeCCCCCceEEEEEEcCC‐‐CeEEEEEEcCCCCHHHHHHHHHHHHHHhCCC

Q ss_pred HH‐HHHHHHHHCCCeEeCCCH‐HHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHcc

Q Klein_Draft 387 AA‐EVIPQIEAAGFTVYSPNQ‐SEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRA

Q Consensus  387 ~g‐~~~~~l~~~g~~~~~~~~‐~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~  454 (510)

.| .+.+.|++.+..+..... +..+|..  ++..+...+++|++.++..+.|..||.++.++...++.+

T Consensus  99 ~g~~~~~~L~~~~~~~~~~~~~~~~~k~~‐‐~~~~l~~~~~~g~i~~~~~~~l~~el~~~~~~~~~~g~~  166 (191)

T 5M1P_A 99 VGDAIAEELDAQGINYTPLPVKSSSVKEQ‐‐LISNLALLMEKGQVAVPNDKTILDELRNF

T ss_dssp CCHHHHHHHHHTTCCEEECCCCSHHHHHH‐‐HHHHHHHHHHTTCCEEECCHHHHHHHHTEEEEE

T ss_pred CChHHHHHHHHCCCCccceecCChHHHHH‐‐HHHHHHHHHHcCCCCCCCCHHHHHHHHcC

Q ss_pred eeecCCCccHHHHHHHHHHHHHH

Q Klein_Draft 455 VWDCIEQSTYAQLMGVTLGRWAL  477 (510)

Q Consensus  455 ~~~~~~~~~~D~~dA~~~a~~~~  477 (510)

++..+.+.|+|.+||+++|+..+

T Consensus  167 ~~~~~~~~~dD~~da~~~a~~~~  189 (191)

T 5M1P_A 167 VMRAYGRGHDDIVMSLALAYSQY  189 (191)

T ss_dssp EEEESTTCCCHHHHHHHHHHTTC

T ss_pred EEecCCCCChHHHHHHHHHHHHh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5m1n)
14. 5M1N_B (http://pdb.rcsb.org/pdb/explore.do?structureId=5M1N) Large terminase protein; large terminase, nuclease domain, viral;

HET: SO4, BTB; 1.2A {Thermus phage G20c}
Probability: 99.13     E-value: 2.1E-11     Score: 109.18     Aligned Cols: 157     Identities: 9%     Similarity: -0.008   

 
Q ss_pred CccCCCeEEEEEEcCCCCcEEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCC

Q Klein_Draft 317 PDLAGARALILYRTPEGGPWAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWG

Q Consensus  317 p~~~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g  386 (510)

|.+...+++|+|+|.++|.++++++....  ..++...+....++.+++..+.++.+++++..+.+|.++

T Consensus  31 ~~~~~~~~~g~D~A~~~D~ta~~v~~~~~‐‐~~~v~~~~~~~~~~~~~~~~i~~l~~~~~~~~i~iE~~~  98 (191)

T 5M1N_B 31 YRPDHIYCIGADFGKNQDYSVFSVLDLDT‐‐GAIACLERMNGATWSDQVARLKALSEDYG

T ss_dssp CCTTSCEEEEEECCCTTSCEEEEEEETTT‐‐TEEEEEEEECSCCHHHHHHHHHHHHHHTTSC

T ss_pred CCCCceEEEEEEeCCCCCceEEEEEEcCC‐‐CeEEEEEEcCCCCHHHHHHHHHHHHHHhCCC

Q ss_pred HH‐HHHHHHHHCCCeEeCCCH‐HHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHcc

Q Klein_Draft 387 AA‐EVIPQIEAAGFTVYSPNQ‐SEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRA

Q Consensus  387 ~g‐~~~~~l~~~g~~~~~~~~‐~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~  454 (510)

.| .+.+.|++.+..+..... +..+|..  ++..+...+++|++.++..+.|..||.++.++...++.+

T Consensus  99 ~g~~~~~~L~~~~~~~~~~~~~~~~~k~~‐‐~~~~l~~~~~~g~i~~~~~~~l~~el~~~~~~~~~~g~~  166 (191)

T 5M1N_B 99 VGDAIAEELDAQGINYTPLPVKSSSVKEQ‐‐LISNLALLMEKGQVAVPNDKTILDELRNF

T ss_dssp SSSHHHHHHHHTTCCEEECCCCSHHHHHH‐‐HHHHHHHHHHTTCCEEECCHHHHHHHHTEEEEE

T ss_pred CChHHHHHHHHCCCCccceecCChHHHHH‐‐HHHHHHHHHHcCCCCCCCCHHHHHHHHcC

Q ss_pred eeecCCCccHHHHHHHHHHHHHH

Q Klein_Draft 455 VWDCIEQSTYAQLMGVTLGRWAL  477 (510)

Q Consensus  455 ~~~~~~~~~~D~~dA~~~a~~~~  477 (510)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5m1p
http://pdb.rcsb.org/pdb/explore.do?structureId=5M1P
http://www.ebi.ac.uk/pdbe/entry/pdb/5m1n
http://pdb.rcsb.org/pdb/explore.do?structureId=5M1N


++..+.+.|+|.+||+++|+..+

T Consensus  167 ~~~~~~~~~dD~~da~~~a~~~~  189 (191)

T 5M1N_B 167 VMRAYGRGHDDIVMSLALAYSQY  189 (191)

T ss_dssp EEEESTTCCCHHHHHHHHHHTTC

T ss_pred EEecCCCCChHHHHHHHHHHHHh

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam03237)
15. PF03237.14 (http://pfam.xfam.org/family/PF03237.14#tabview=tab0) ; Terminase_6 ; Terminase-like family

Probability: 98.89     E-value: 5.7E-12     Score: 116.38     Aligned Cols: 200     Identities: 9%     Similarity: -0.043   
 

Q ss_pred eEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHH‐HHHH‐‐‐HHHHHHHcccc

Q Klein_Draft 69 GLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTAV‐NGME‐‐‐RLESLIAKSGL

Q Consensus  69 ~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~‐~~~~‐‐‐~~~~~~~~~~l~~~~~~~~~~  134 (510)

++.+|||+|||++++..+++.+...++.++++++++.++++ .++.   .+..+++...+...+.    .

T Consensus  1 ~~~~~r~~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~  66 (232)

T PF03237.14 1 IIEIPPQHGKSTVITETFPAYYLMRHPDSLVMVVSYSKELFQKFGRKNREKFRLFSDQLF

T ss_pred CcccCCCCCHHHHHHHHHHHHHHhhCcccEEEEEeCCHHHHHHhHHHHHHHHHHHhcHHHHhh

Q ss_pred ceEEEecCCCCCcE‐EEEEECC‐‐‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCC

Q Klein_Draft 135 ESIEILDGPNPGAR‐VIFQTRT‐‐‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSS

Q Consensus  135 ~~i~~~~~~~~g~~‐i~~~~~~‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~s  199 (510)

..+.+.    +|+. |.+.+.+    ..+++|.+++++++||+..++.+.+..+..++.......+ +++

T Consensus  67 ~~~~~~‐‐‐‐~g~~~i~~~~~~~~~~~~~~~G~~~~~i~~DE~~~~~~~~~~~~~~~~~~~~~~~~‐~~s  131 (232)

T PF03237.14 67 ETSSVS‐‐‐‐EWGVEGHLGSLYSTSILGGATGRGARLLIIDDPIKNRAEAESKTIRDKIY

T ss_pred cccccc‐‐‐‐ccccccccceEEEEeCCCcccCCCCCEEEEcCCCCChHHhcCHHHHHHHHHHHHHh

Q ss_pred cCCCCCCCcchhchHHHHHHHHHHHhcCC‐‐‐‐‐‐‐‐‐CCCEEEEEEeC‐‐‐CCCCCccccCC

Q Klein_Draft 200 TAADQRTQPYCHTFGGVRYRALEQLRTGE‐‐‐‐‐‐‐‐‐RKRLCFLEWSA‐‐‐PDDLPEEK

Q Consensus  200 tp~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~~~~~~~~~‐‐‐~~~~~~~~~~~~~~~~~~  257 (510)

||...+   +   ++    +........+         ...|..+.+..   ...             .+

T Consensus  132 tp~~~~‐‐‐~‐‐‐~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~  178 (232)

T PF03237.14 132 RLTADA‐‐‐S‐‐‐VI‐‐‐‐VIMTRWHEDDLAGRLLKEQTLPWEEIKIPAIAEDDD‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred CCCCCC‐‐‐e‐‐‐EE‐‐‐‐EEecccCcCCHHHHHcccCCCCcEEEEcceeccCcc‐‐‐‐‐‐‐‐‐‐‐‐‐cc

Q ss_pred CcccccccCHHHHHHHHHHHHHcHHhhhHHHhCCCCCCC‐‐‐‐‐‐‐‐‐‐CCCCCCCCCHHHHH

Q Klein_Draft 258 NPGLGYRQTEEKILDEYEEMWANLRDFGVDRLGIGDWPQ‐‐‐‐‐‐‐‐‐‐FGAGISEIPLD

Q Consensus  258 nP~~~~~~~~e~l~~~~~~~~~~~~~f~~e~~g~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~~~~f~~~~~~  310 (510)

||.+    +++++++++..+  ++..|+++++|+  |..          .+  +.+|+.+++.

T Consensus  179 ~~~~‐‐‐‐~~~~~~~~~~~~‐‐~~~~~~~~~~g~‐‐~~~~~~~~~~~~~~~‐‐g~~f~~~~i~  231 (232)

T PF03237.14 179 GRKP‐‐‐‐GEALAPEIGKDE‐‐EWAAKTKAVTGS‐‐RGWAALYQQRPTPAG‐‐GNIFKRS

T ss_pred CCCC‐‐‐‐CCCCCcccCCHH‐‐HHHHHHHHhhCh‐‐HHHHHHHCCCCCCCC‐‐CCccCHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5hd9)
16. 5HD9_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5HD9) Encapsidation protein; ASCE fold, VIRAL PROTEIN; HET: MSE; 1.941A

{Bacillus phage phi29}
Probability: 98.86     E-value: 1.8E-10     Score: 102.84     Aligned Cols: 143     Identities: 11%     Similarity: -0.019   

 
Q ss_pred heeEeeEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccc

Q Klein_Draft 64 AASSFGLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSG

Q Consensus  64 ~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~  133 (510)

..+.+++.|+||+|||.+++..++..+... +.++++++++..+++.+ ..+...+.....  ......+

T Consensus  13 ~~~~~~~~ggrgsGKT~~~~~~~l~~~~~~‐~~~~~i~r~t~~~l~~~‐~~~~~~l~~~~~‐‐~~~~~~~  78 (194)

T 5HD9_A 13 DRILNFVIGARGIGKSYAMKVYPINRFIKY‐GEQFIYVRRYKPELAKV‐SNYFNDVAQEF

T ss_dssp CCSEEEECSCCSSHHHHHHHHHHHHHHHHH‐CCEEEEEESSGGGGTTG‐GGGGGGTGGGCT‐‐TSC

T ss_pred CCEEEEEEcCCCCChhHHhhHHHHHHHHHh‐CCeEEEEEcCHHHHHHH‐HHHHHHHHhhCC‐‐Cc

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam03237
http://pfam.xfam.org/family/PF03237.14#tabview=tab0
http://www.ebi.ac.uk/pdbe/entry/pdb/5hd9
http://pdb.rcsb.org/pdb/explore.do?structureId=5HD9


Q ss_pred CceEEEecCCCCCcEEEEEECC‐CCCCcccc‐‐e‐eEEEEecHHhcC‐‐‐‐H‐‐‐‐‐HHHHHHHhhh

Q Klein_Draft 134 AESIEILDGPNPGARVIFQTRT‐DRSGLGLT‐‐A‐DRVIFDEAMTIT‐‐‐‐P‐‐‐‐‐GSL

Q Consensus  134 ~~~i~~~~~~~~g~~i~~~~~~‐~~~~~G~~‐‐~‐~~v~iDE~~~~~‐‐‐‐~‐‐‐‐‐~~~~~~~~~l‐~~  189 (510)

...+.+.    +|+.|.+.+.+ ..+++|.+  . +++++||+..++    .     +.++.+..++ +.

T Consensus  79 ~~~i~~~‐‐‐‐~g~~I~f~~~~~~~~lrG~~~~~~~~i~iDEa~~~~~~~~~~~~~~~~~~~l~~~l~r~  144 (194)

T 5HD9_A 79 GRRFYID‐‐‐‐GKLAGWAIPLSVWQSEKSNAYPNVSTIVFDEFIREKDNSNYIPNEVSALL

T ss_dssp TTEEEET‐‐‐‐TEEEEEEEEGGGHHHHTTSCCSSEEEEEEETCSCCSSCCCCCTTHHHHHHHHHHHH

T ss_pred CcEEEEC‐‐‐‐CeEEEEEEeCCChHHhccccCCcccEEEEecceeccccCCCChhHHHHHHHHHHHh

Q ss_pred CCCCEEEE‐‐‐‐‐‐EecCCCCCCCcchhchHHHHHHHHHH

Q Klein_Draft 190 RPNPQIVY‐‐‐‐‐‐TGTAADQRTQPYCHTFGGVRYRALEQ  223 (510)

Q Consensus  190 ~~~~~i~~‐‐‐‐‐‐~stp~~~~~~~~~~~~~~~~~~~~~~  223 (510)

.+..++++      ++||.+...  |   ++    +.+.+

T Consensus  145 ~~~~~i~~~g~~~~~~NP~~~~~‐‐~‐‐‐~~‐‐‐‐~~~~~  175 (194)

T 5HD9_A 145 RERVRCICLSNAVSVVNPYFLFF‐‐N‐‐‐LV‐‐‐‐PDVNK  175 (194)

T ss_dssp STTCEEEEECSCCCSSSHHHHHH‐‐T‐‐‐CC‐‐‐‐CCTTC

T ss_pred CCCceEEEecCCccccCchHHHh‐‐c‐‐‐cc‐‐‐‐cchhh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5c10)
17. 5C10_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5C10) Gene 2 protein; nuclease domain, metal binding site; 1.55A

{Enterobacteria phage Sf6}
Probability: 98.84     E-value: 4.7E-10     Score: 105.44     Aligned Cols: 197     Identities: 11%     Similarity: -0.048   

 
Q ss_pred HhCCCCCCCCCCCCCCCCHHHHHhcCCC‐‐‐‐CCccCCCeEEEEEEcCCCCcEEEEEEEEe

Q Klein_Draft 288 RLGIGDWPQFGAGISEIPLDKWRRLDNP‐‐‐‐EPDLAGARALILYRTPEGGPWAIVGSQR

Q Consensus  288 ~~g~~~~~~~~~~~~~f~~~~~~~~~~~‐‐‐‐~p~~~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~  353 (510)

|.+.  |....  +.+|+.+++..|...    .+.+...+++|+|+|.++++.+++++..  ...+....

T Consensus  12 ~~~~‐‐~~~~~‐‐~~~f~~~~i~~a~~~~~~~~~~~~~~~~~GvDvA~~G~D~svi~v~~‐‐g~~v~~v~  75 (278)

T 5C10_A 12 SGLV‐‐PRGSH‐‐MAIIKREWLEAATDAHKKLGWKAKGAVVSAHDPSDTGPDAKGYASRH

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐‐‐CBSSCHHHHHHHBTHHHHHTCCCCSCEEEEEECCCSSSSCEEEEEEE

T ss_pred CCcC‐‐CCCCC‐‐cceeeHHHHHHHHHHhhhhccccCCCEEEEEeccCCCCCCEEEEEEe

Q ss_pred cccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHHC‐‐‐‐CCeEeCCCHHH

Q Klein_Draft 354 GYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQIEAA‐‐‐‐GFTVYSPNQSE

Q Consensus  354 ~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐‐‐‐g~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐  408 (510)

.+. ..++.+++.++..++..|++..+.+|.+|.| .+.+.|++.    ++.+..+..+.          

T Consensus  76 ~~~‐~~~~~~~a~~i~~l~~~~~~~~i~iD~~GvG~gv~d~L~~~~~~~~~~~~~~~~~~~~~~~~~~~~  144 (278)

T 5C10_A 76 EGL‐LMDINEGADWATSLAIEDGADHYLWDGDGVGAGLRRQTTEAFSGKKITATMFKGSE

T ss_dssp EEC‐SCCHHHHHHHHHHHHHHTTCSEEEEECSSGGGGCHHHHHHHTTTSCCEEEEECTTSCCTTTTSBCC

T ss_pred Eec‐CCCHHHHHHHHHHHHHHhCCCEEEECCCCCChHHHHHHHHHcCCCceEEEEecCCCCCCCCCCc

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHhhHHHHHhhcCCCC‐‐‐‐‐‐‐Cce‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 409 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EAQACGGFLNDALVDPEN‐‐‐‐‐‐‐PLL‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  409 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~l~~~~~~‐‐‐‐‐‐‐g~i‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~  435 (510)

                      ..+..  ++..+...+++       +.+              ..+..+

T Consensus  145 ~~~~~~~~~~~~~~~~~~~~f~n~Rae‐‐~~~~l~~~l~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~  212 (278)

T 5C10_A 145 AGAWADEVVQGDNVRTIGDVFRNKRAQ‐‐FYYALADRLYLTYRAVVHGEYADPDDMLSFD

T ss_dssp C‐‐‐‐‐‐‐‐‐‐‐‐CCBHHHHBSSHHHH‐‐HHHHHHHHHHHHHHHHHHCCCCCGGGCCEEC

T ss_pred cCccccccccCCccccchhhhHHHHHH‐‐HHHHHHHHHHHhccceecCCCCChhhccccC

Q ss_pred HHHHHHHccEEEECCCCCeeeecC‐‐‐‐‐‐‐CCccHHHHHHHHHHHHHHHHccccCC‐CCCCcCcC

Q Klein_Draft 436 SLNAAISRAVKRDLPSGGFVWDCI‐‐‐‐‐‐‐EQSTYAQLMGVTLGRWALLKHAINAA‐PT

Q Consensus  436 ~l~~~l~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~D~~dA~~~a~~~~~~~~~~~~‐~~~~~~~~  493 (510)

.|..||..+.++.++++++++..+       .+.|+|.+||+++|++.....+.... ‐‐+.‐+.|

T Consensus  213 ~l~~eL~~~~~~~~~~Gk~~i~~K~~ik~~~g~~spD~adAl~la~~~~~~~~~~~~~~~~~~~~~  278 (278)

T 5C10_A 213 KLFAELTQIQRKFNNNGKLELMTKVEMKQKLGIPSPNLADALMMCMHCPALVREETEIYV

T ss_dssp HHHHHHTTCBBCCCTTSCBCBCCHHHHHHHHCCCCCHHHHHHHHTTCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred HHHHHHhcCeEEeCCCCcEEEeeHHHHHHHHCCCCCHHHHHHHHHhcCccccCccccccCCCcCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5c10
http://pdb.rcsb.org/pdb/explore.do?structureId=5C10


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5c12)
18. 5C12_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5C12) Gene 2 protein; nuclease domain, metal binding site; 1.517A

{Enterobacteria phage Sf6}
Probability: 98.81     E-value: 5.2E-10     Score: 105.55     Aligned Cols: 186     Identities: 11%     Similarity: -0.023   

 
Q ss_pred HhCCCCCCCCCCCCCCCCHHHHHhcCCC‐‐‐‐CCccCCCeEEEEEEcCCCCcEEEEEEEEe

Q Klein_Draft 288 RLGIGDWPQFGAGISEIPLDKWRRLDNP‐‐‐‐EPDLAGARALILYRTPEGGPWAIVGSQR

Q Consensus  288 ~~g~~~~~~~~~~~~~f~~~~~~~~~~~‐‐‐‐~p~~~~~~~~g~D~a~~~d~tai~~~~~~~~g~~~v~~  353 (510)

|.+.  +...+ .+.+|+.+++..|...    .+.+...+++|+|+|.++++.+++++..  +..+....

T Consensus  11 ~~~~‐‐~~~~~‐~~~~~~~~~i~~a~~~~~~~~~~~~~~~~iGvDvA~~G~D~svi~v~~‐‐g~~~~~v~  75 (278)

T 5C12_A 11 SSGL‐‐VPRGS‐HMAIIKREWLEAATDAHKKLGWKAKGAVVSAHDPSDTGPDAKGYASRH

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐‐‐CBSSCHHHHHHHBTHHHHHTCCCCSCEEEEEECCSSSSSCEEEEEEE

T ss_pred ccCc‐‐cCCCC‐CcceeeHHHHHHHHHHHHHhcCcCCCCEEEEEecCCCCCCCeeEEEEe

Q ss_pred cccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐HHHHHHHHC‐‐‐‐CCeEeCCCHHH

Q Klein_Draft 354 GYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐EVIPQIEAA‐‐‐‐GFTVYSPNQSE

Q Consensus  354 ~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~~~~~l~~~‐‐‐‐g~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐  408 (510)

.+. ..++.+++..+.+++..|+...+.+|.+|.| ++.+.|++.    ++.+..+..+.          

T Consensus  76 ~~~‐~~~~~~~a~~i~~l~~~~~~~~i~iD~~GvG~gv~d~L~~~~~~~~~~~~~~~~~~~~~~~~~~~~  144 (278)

T 5C12_A 76 EGL‐LMDINEGADWATSLAIEDGADHYLWDGDGVGAGLRRQTTEAFSGKKITATMFKGSE

T ss_dssp EEC‐SCCHHHHHHHHHHHHHHTTCSEEEEECSSTTTTCHHHHHHHTTTSCCEEEEECTTSCCTTTTSBCC

T ss_pred ecc‐CCCHHHHHHHHHHHHHHhCCCEEEECCCCCChhHHHHHHHHhCCCccEEEeecCCCCCCCCCCccc

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHhhHHHHHhhcCCCCCc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 409 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EAQACGGFLNDALVDPENPL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  409 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~l~~~~~~g~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐i~~~~~~  435 (510)

                      ..+..  ++..+...++++.                     +..+.++

T Consensus  145 ~~~~~~~~~~~~~~~~~~~~f~n~Kae‐‐~~~~l~~~l~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~  212 (278)

T 5C12_A 145 AGAWADEVVQGDNVRTIGDVFRNKRAQ‐‐FYYALADRLYLTYRAVVHGEYADPDDMLSFD

T ss_dssp C‐‐‐‐‐‐‐‐‐‐‐‐CCBHHHHBSSHHHH‐‐HHHHHHHHHHHHHHHHHHCCCCCGGGCCEEC

T ss_pred cCcccccccCCCcccchhHhHHHHHHH‐‐HHHHHHHHHHHhccceecCCCCChhhhccCC

Q ss_pred HHHHHHHccEEEECCCCCeeeecC‐‐‐‐‐‐‐CCccHHHHHHHHHHHHHHHHcc

Q Klein_Draft 436 SLNAAISRAVKRDLPSGGFVWDCI‐‐‐‐‐‐‐EQSTYAQLMGVTLGRWALLKHA  481 (510)

Q Consensus  436 ~l~~~l~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~D~~dA~~~a~~~~~~~~  481 (510)

.|.+||.++.++...++.+++..+       ...|+|.+||+++|++......

T Consensus  213 ~l~~EL~~~~~~~~~~g~~~i~~K~~~k~~~g~~spD~~dAl~la~~~~~~~~  265 (278)

T 5C12_A 213 KLFAELTQIQRKFNNNGKLELMTAVEMKQKLGIPSPNLADALMMCMHCPALVR  265 (278)

T ss_dssp HHHHHHTTCBBCCCTTSCBCBCCHHHHHHHHCCCCCHHHHHHHHTTCCCC‐‐‐

T ss_pred HHHHHHhcCeEEECCCCCEEEeeHHHHHHHHCCCCChHHHHHHHHhcCchhcC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2wbn)
19. 2WBN_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2WBN) TERMINASE LARGE SUBUNIT; LARGE TERMINASE, NUCLEASE, VIRAL

PROTEIN; 1.9A {BACILLUS PHAGE SPP1}
Probability: 98.68     E-value: 2.8E-9     Score: 97.24     Aligned Cols: 193     Identities: 8%     Similarity: -0.077   

 
Q ss_pred hhhHHHhCCCCCCCCCCCCCCCCHHHHHhcCCCC‐‐CccCCCeEEEEEEcCCCCcEEEEEEEEe

Q Klein_Draft 283 DFGVDRLGIGDWPQFGAGISEIPLDKWRRLDNPE‐‐PDLAGARALILYRTPEGGPWAIVG

Q Consensus  283 ~f~~e~~g~~~~~~~~~~~~~f~~~~~~~~~~~~‐‐p~~~~~~~~g~D~a~~~d~tai~~~~~~~‐~g~~  349 (510)

.|+++++|.  |...+  +.+|+......+....  ..+..++++|+|+|.+.+.+++++++.++ ++.+

T Consensus  13 ~~~~~~~G~‐‐~~~~~‐‐G~vf~~f~~~~~v~~~~~~~~~~~~~~g~D~G~~~~p~a~~~~~~~~~~~~~  78 (212)

T 2WBN_A 13 GLVPRGSHM‐‐ALGSG‐‐VVPFENLQIEEGIITDAEVARFDNIRQGLDFGYGPDPLAFVR

T ss_dssp ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCSCTTEEECTTCSCHHHHHHCCCEEEEEECCBTTBCEEEEEEEEE

T ss_pred Ccccccccc‐‐ccccc‐‐ceecCCeeEecCCCCHHHhcccCCceEEEeCCCCCCCcEEEEEEEE

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5c12
http://pdb.rcsb.org/pdb/explore.do?structureId=5C12
http://www.ebi.ac.uk/pdbe/entry/pdb/2wbn
http://pdb.rcsb.org/pdb/explore.do?structureId=2WBN


Q ss_pred EEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEeCccHHHHHHHHHH‐CCCe‐EeCCCHHHHHHHhhHH

Q Klein_Draft 350 HVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVGRGGAAEVIPQIEA‐AGFT‐VYSPNQ

Q Consensus  350 ~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g~~~~~l~~‐~g~~‐~~~~~~~~~~~~~~~~  416 (510)

++...++. ..+.+++++.|.++.  ++...+++|+++. ...+.+.+ .|+. +......+.....  .

T Consensus  79 ~~~~e~~~~~~~~~~~~~~i~~~~‐‐~~~~~~~~D~~~~‐~~~~~l~~~~g~~~~~~~~~~~~~v~~‐‐g  143 (212)

T 2WBN_A 79 YAIDELVDHKVSLKRTADFVRKNK‐‐YESARIIADSSEP‐RSIDALKLEHGINRIEGAKK

T ss_dssp EEEEEEEESSCCHHHHHHHHHHTT‐‐CTTSCEEECTTCH‐HHHHCCCCCTCCTTEEECCSCGGG

T ss_pred EEEEeeccCCCCHHHHHHHHHhCC‐‐CcCCcEEEcCCCH‐HHHHHHHHHhCccccccCCCCCCC

Q ss_pred HHHhhcCCCCCceeeC‐CcHHHHHHHHccEEEECCCCCeeeecCCCccHHHHHHHHHHHHHHHH

Q Klein_Draft 417 LNDALVDPENPLLSHG‐NQHSLNAAISRAVKRDLPSGGFVWDCIEQSTYAQLMGVTLGRW

Q Consensus  417 ~~~l~~~~~~g~i~~~‐~~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D~~dA~~~a~~~~~~~~~~~~  485 (510)

++.+..  .....+++ +|+.++++|.+++++..+.+.. ...+...++|.+||+.+++...........

T Consensus  144 i~~~~~‐‐~~~l~i~~~~c~~~i~e~~~y~~~~~~~~~~‐~~~p~~~~dH~~Da~rY~~~~~~~~~~~~~  210 (212)

T 2WBN_A 144 ERWLDE‐‐LDAIVIDPLRTPNIAREFENIDYQTDKNGDP‐IPRLEDKDNHTIDATRYAFE

T ss_dssp HHHHHT‐‐SSEEEECTTTCHHHHHHHHHCCEEECTTCCE‐EEEECSSSCHHHHHHHHHTGGGCC‐‐‐‐‐‐

T ss_pred HHHHHh‐‐CCeEEECCCCCHHHHHHHHhcccCcCCCCCC‐CCCCCCCCCHHHHHHHHHHHHHhhh

Q ss_pred CC

Q Klein_Draft 486 PT  487 (510)

Q Consensus  486 ~~  487 (510)

++

T Consensus  211 ~~  212 (212)

T 2WBN_A 211 WG  212 (212)

T ss_dssp ‐‐

T ss_pred CC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam02500)
20. PF02500.14 (http://pfam.xfam.org/family/PF02500.14#tabview=tab0) ; DNA_pack_N ; Probable DNA packing protein, N-terminus

Probability: 98.53     E-value: 1.5E-8     Score: 94.3     Aligned Cols: 116     Identities: 16%     Similarity: 0.097   
 

Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCc‐‐‐‐ch‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGA‐‐‐‐WV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~‐‐‐‐~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~  69 (510)

++.|.|||+.++..++            +    |+                          ..++.+.++

T Consensus  122 ~~~LepfQk~il~~~~‐‐‐‐‐‐‐‐‐‐‐‐~f~~~~~~~~~~~~~~~~~~~~f~~~~~~~~~~~~~r~r~~v  179 (272)

T PF02500.14 122 VHWLEPFQQQLVMHTF‐‐‐‐‐‐‐‐‐‐‐‐FFLVSIKAPQKTHQLFGLFKQYFGLFETPNSVL

T ss_pred CccCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐HHHhhccCchhhhHHHHHHHHHhCCCCCCcccccc

Q ss_pred EEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchh‐‐h

Q Klein_Draft 70 LVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKY‐‐K

Q Consensus  70 ~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~‐‐~~~~~~~~~~i  137 (510)

+..||++|||++++..+++.++..++..+++++++.++|+.+++.+..+++......  .....++...+

T Consensus  180 i~v~RqnGKT~l~aai~l~~l~~~~g~~i~~vA~t~~QA~~vf~~i~~~i~~~~p~~~~~~~k~~~~~~I  249 (272)

T PF02500.14 180 FLIPRRHGKTWIVVAIISMLLASVENINIGYVAHQKHVANSVFAEIIKTLCRWFPPKNLN

T ss_pred EEeCCCCChHHHHHHHHHHHHHhcCCceEEEEeCCHHHHHHHHHHHHHHHHHhCCccccc

Q ss_pred EEecCCCCC‐‐cEEEEEECC‐CCCCcc

Q Klein_Draft 138 EILDGPNPG‐‐ARVIFQTRT‐DRSGLG  161 (510)

Q Consensus  138 ~~~~~~~~g‐‐~~i~~~~~~‐~~~~~G  161 (510)

++.    ||  +.|.+.+++ +.+++|

T Consensus  250 ~f~‐‐‐‐nG~~S~I~~~Sa~n~~siRG  272 (272)

T PF02500.14 250 TRP‐‐‐‐GGRSSSLMCATCFNKNSIRG  272 (272)

T ss_pred EeC‐‐‐‐CCCeEEEEEEeCCCCCccCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam17289)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam02500
http://pfam.xfam.org/family/PF02500.14#tabview=tab0
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam17289


21. PF17289.1 (http://pfam.xfam.org/family/PF17289.1#tabview=tab0) ; Terminase_6C ; Terminase RNaseH-like domain
Probability: 98.4     E-value: 1.8E-8     Score: 87.19     Aligned Cols: 141     Identities: 6%     Similarity: -0.147   

 
Q ss_pred EEEEEcCCCCcEEEEEEEEeCCCCEEEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEe

Q Klein_Draft 325 LILYRTPEGGPWAIVGSQRCTDGRIHVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVG

Q Consensus  325 ~g~D~a~~~d~tai~~~~~~~~g~~~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g‐‐‐‐‐~g  388 (510)

+|+|+|.++|.+++++.....++.++++..+.. ..++++++..+.++...++...+.+|.++     .|

T Consensus  1 ~g~D~g~~~d~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~~d~~~~~~~~~g  70 (161)

T PF17289.1 1 IGIDLGFDHPNAIACVAWDPEKDKYYLYDERSESGETLGMHADAIYLKGGHQIPVVVPHD

T ss_pred CceeCCCCCCceEEEEEEeCCCCEEEEEEeEecCCCCHHHHHHHHHHhccccCCeEEecCCCcCCCcccc

Q ss_pred ‐HHHHHHHHCC‐CeEeCCCHHH‐‐‐‐‐‐‐HHHHhhHHHHHhhcCC‐‐‐CCCceeeC‐CcHHHHHHHH

Q Klein_Draft 389 ‐EVIPQIEAAG‐FTVYSPNQSE‐‐‐‐‐‐‐EAQACGGFLNDALVDP‐‐‐ENPLLSHG‐NQH

Q Consensus  389 ‐~~~~~l~~~g‐~~~~~~~~~~‐‐‐‐‐‐‐~~~~~~~~~~~l~~~~‐‐‐~~g~i~~~‐~~~~l~~~l~~~~  445 (510)

 .+.+.|++.+ +++..+....       ..+..  ++..+..++   +++++.++ .|+.+++||.++.

T Consensus  71 ~~~~~~l~~~~~~~~~~~~~~~~~~~~~~~~k~~‐‐~~~~~~~~~~~~~~~~i~~~~~~~~~~~el~~~~  138 (161)

T PF17289.1 71 RRFVDLLKDDHNLNVVYEPFSNPPGPDGKHGGNS‐‐VEFGVNWMLTRMENGDLKVFNTCT

T ss_pred hHHHHHHHHcCCeEEEecCCCCCCCCCCCCCCcc‐‐hhHHHHHHHHHhhcCcEEEccccHHHHHHHH

Q ss_pred EEECCCCCeeeecCCCccHHHHHHHHHHHH

Q Klein_Draft 446 KRDLPSGGFVWDCIEQSTYAQLMGVTLGRW  475 (510)

Q Consensus  446 ~~~~~~~~~~~~~~~~~~~D~~dA~~~a~~  475 (510)

+...        .+...|+|.+||++++++

T Consensus  139 ~~~~‐‐‐‐‐‐‐‐~~~~~~dD~~Da~~~~~~  160 (161)

T PF17289.1 139 RKDG‐‐‐‐‐‐‐‐KIIDRNDDMISATRYALL  160 (161)

T ss_pred eeCC‐‐‐‐‐‐‐‐CCCCCCchHHHHHHHHHh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1rif)
22. 1RIF_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1RIF) DNA helicase uvsW; Bacteriophage, T4, Helicase, UvsW, RecG; 2.0A

{Enterobacteria phage T4} SCOP: c.37.1.23
Probability: 98.33     E-value: 5.1E-8     Score: 93.34     Aligned Cols: 148     Identities: 13%     Similarity: 0.0   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

.+.|+++|.+++..+..                  ....++.+++|+|||.++. .++..+...+...++

T Consensus  111 ~~~l~~~Q~~av~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~~~GsGKT~~~~‐~~~~~~~~~~~~~~l  161 (282)

T 1RIF_A 111 RIEPHWYQKDAVFEGLV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NRRRILNLPTSAGRSLIQA‐LLARYY

T ss_dssp ECCCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HSEEEECCCTTSCHHHHHH‐HHHHHHHHH

T ss_pred CCCCCHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCeEEEcCCCCCHHHHHH‐HHHHHHHH

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐CCCCcccc

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐~~~~~G~~~~  165 (510)

+++|+...+.++...+.......................+.    .+..|.+.+..    .....+..++

T Consensus  162 iv~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~  227 (282)

T 1RIF_A 162 IIVPTTALTTQMADDFVDYRLFSHAMIKKIGGGASKDDKYK‐‐‐‐NDAPVVVGTWQTVVK

T ss_dssp EECSSHHHHHHHHHHHHHHTSCCGGGEEECSTTCSSTTCCC‐‐‐‐TTCSEEEECHHHHTTSCGGGGGG

T ss_pred EEeCCHHHHHHHHHHHHHccccccceEEEEecCCCcchhhh‐‐‐‐cCCCEEEEcHHHHhcCc

Q ss_pred EEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 166 RVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  166 ~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

++|+||++..+.+.+..+...+... ..++.+++||

T Consensus  228 ~vIvDEah~~~~~~~~~~l~~~~~~‐~~~~~lt~Tp  262 (282)

T 1RIF_A 228 MMMNDECHLATGKSISSIISGLNNC‐MFKFGLSGSL  262 (282)

T ss_dssp EEEEETGGGCCHHHHHHHTTTCTTC‐CEEEEECSSC

T ss_pred EEEEeChhhCCcccHHHHHHhccCC‐cEEEEEeccC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://pfam.xfam.org/family/PF17289.1#tabview=tab0
http://www.ebi.ac.uk/pdbe/entry/pdb/1rif
http://pdb.rcsb.org/pdb/explore.do?structureId=1RIF


Template alignment
23. TIGR01630 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR01630) psiM2_ORF9; phage uncharacterized protein

(putative large terminase), C-terminal domain. This model represents the C-terminal region of a set of phage proteins typically about
400-500 amino acids in length, although some members are considerably shorter.
Probability: 98.33     E-value: 5.1E-8     Score: 82.43     Aligned Cols: 131     Identities: 11%     Similarity: -0.031   

 
Q ss_pred CcEEEEEEEEeCCCCEEEEEcccCCCCHHHHHHHHHHHHHHHCCCEEEEeCccHH‐H‐‐‐‐

Q Klein_Draft 334 GPWAIVGSQRCTDGRIHVEVGYAGMDPVDRVVDKFIQAITAWGPEEILVGRGGAA‐E‐‐‐‐

Q Consensus  334 d~tai~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g‐~‐‐‐‐~~~~l~~~g  398 (510)

|+++++++....++.+++.+.+....++++++..+..+.+.|++..+.+|.++.+ .    +.+.++..+

T Consensus  1 D~~a~~~~~~~~~g~~~v~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~vE~~~~~~~~~~~l~~~~~~~~  70 (142)

T TIGR01630 1 DYSAGFIWGETKDKRAYVLDAIYDKEPPPETERLVIRLLNAHRVNLAIIESNQEGKSFGR

T ss_pred CceEEEEEEEcCCCcEEEEEEEecCCCchHHHHHHHHHHHHcCCCeEEEEeccCcchHHHHHHHHHHH

Q ss_pred C‐‐eEeCCCHHHHHHHhhHHHHHhhcCCCCCceeeCCc‐‐‐‐HHHHHHHHccEEEECCCCC

Q Klein_Draft 399 F‐‐TVYSPNQSEEAQACGGFLNDALVDPENPLLSHGNQ‐‐‐‐HSLNAAISRAVKRDLPSGG

Q Consensus  399 ~‐‐~~~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~~‐‐‐‐~~l~~~l~~~~~~~~~~~~~~~~~~~~~  462 (510)

.  ++.+.. .+.+|..  ++..+...+++|+++++..    ..|.+||.++....            +.

T Consensus  71 ~~~~~~~~~‐~~~~K~~‐‐ri~~l~~~~~~g~i~~~~~~~~~~~l~~el~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~  125 (142)

T TIGR01630 71 IRTPARAVY‐PSGDKET‐‐RILSVAPWVEAGNVFPPNWAPWWPDLIQALEAFPREK‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred CCCCccccC‐CCCCHHH‐‐HHHHhHHHHHcCCccCCCCCcchHHHHHHHhcCCccc‐‐‐‐‐‐‐‐‐‐‐‐CC

Q ss_pred cHHHHHHHHHHHHHHHH

Q Klein_Draft 463 TYAQLMGVTLGRWALLK  479 (510)

Q Consensus  463 ~~D~~dA~~~a~~~~~~  479 (510)

|||.+||+++|+..+..

T Consensus  126 ~DD~~Da~~~a~~~~~~  142 (142)

T TIGR01630 126 HDDDPDAMTGAANSLQD  142 (142)

T ss_pred CChHHHHHHHHHHhhcC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3mwj)
24. 3MWJ_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3MWJ) Heat resistant RNA dependent ATPase; RNA HELICASE, RIBOSOME

BIOGENESIS, THERMOPHILIC; HET: SO4; 1.4A {Thermus thermophilus}
Probability: 98.0     E-value: 9.0E-7     Score: 79.78     Aligned Cols: 163     Identities: 15%     Similarity: 0.079   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+......‐+...++ .++++|.+.+..+..                  .+.+++.+++|+|||+++...+

T Consensus  8 ~~~~~~~~l~~~~~~~~~~~Q~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~G~GKt~~~~~~~  59 (207)

T 3MWJ_B 8 LKPEILEALHGRGLTTPTPIEAAALPLALE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKDLIGQARTGT

T ss_dssp CCHHHHHHHHHTTCCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTCSC

T ss_pred CCHHHHHHHHhCCCCCCCHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCC

Q ss_pred HHHHHHh‐‐‐‐CCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILF‐‐‐‐GERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDG

Q Consensus  87 ~~~~~~~‐‐‐‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~  152 (510)

...+...    +...+++++|+...+..+...+...+.....................   .++..+.+.

T Consensus  60 ~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~~~  126 (207)

T 3MWJ_B 60 AERLAPSQERGRKPRALVLTPTRELALQVASELTAVAPHLKVVAVYGGTGYGKQKEAL‐‐‐

T ss_dssp HHHCCCCCCTTCCCSEEEECSSHHHHHHHHHHHHHHCTTSCEEEECSSSCSHHHHHHH‐‐‐

T ss_pred HHHHcchhhcCCCCcEEEEeCcHHHHHHHHHHHHHHhCCCeEEEEECCCChHHHHHHH‐‐‐

Q ss_pred ECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 153 TRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  153 ~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR01630
http://www.ebi.ac.uk/pdbe/entry/pdb/3mwj
http://pdb.rcsb.org/pdb/explore.do?structureId=3MWJ


+..       .......+.+++++||++.+..    ..+..+....... ...+++++|+.

T Consensus  127 t~~~~~~~~~~~~~~~~~~~~~iiDE~~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~s~t~~  186 (207)

T 3MWJ_B 127 TPGRALDYLRQGVLDLSRVEVAVLDEADEMLSMGFEEEVEALLSATPPS‐RQTLLFSATL

T ss_dssp CHHHHHHHHHHTCSCCTTCSEEEEESHHHHHHHTCHHHHHHHHHTSCTT‐SEEEEECSSCC

T ss_pred CHHHHHHHHHcCCCCHhhceEEEEeCHhHHhcCCcHHHHHHHHHcCCCC‐cEEEEEEecCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam04851)
25. PF04851.14 (http://pfam.xfam.org/family/PF04851.14#tabview=tab0) ; ResIII ; Type III restriction enzyme, res subunit

Probability: 97.98     E-value: 2.2E-6     Score: 71.92     Aligned Cols: 145     Identities: 16%     Similarity: 0.149   
 

Q ss_pred CCCCCHHHHHHHHHHh‐‐‐‐‐ccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEAL‐‐‐‐‐KESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEA

Q Consensus  30 ~~~l~~~Q~~~~~~~~‐‐‐‐‐~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~  94 (510)

.+.+++.|.+.+..+.     .                  ...+++.|++|+|||+++...+........

T Consensus  1 ~~~~~~~q~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~g~~G~GKt~~~~~~~~~~~~~~~  52 (151)

T PF04851.14 1 IYELRNYQHQWIKDIWNSWKRG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NRRVLAQLPTGAGKTICFAH

T ss_pred CCCCcHHHHHHHHHHHHHHhhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEeCCCCCHHHHHHHHHHHHhh

Q ss_pred CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEecCCCCCcEEEEEE

Q Klein_Draft 95 ERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEILDGPNPGARVIFQT

Q Consensus  95 ~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~  163 (510)

  .+++++++......+...+...+... ..............+.+.    +...+....   ....+..

T Consensus  53 ‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~‐‐‐~~~~~~~  113 (151)

T PF04851.14 53 ‐‐KVLVIAHRIELITQAAEKLEQIVGEPVGIIKGGCAAHPERRIQVA‐‐‐‐SIQTLARRD

T ss_pred ‐‐cEEEEeccHHHHHHHHHHHHHHhCCCceeEecCCCCCccceEEEE‐‐‐‐ehhHHhHhh

Q ss_pred eeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 164 ADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  164 ~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

..++++||++.+..+.+..+...+..  ...+++++||..

T Consensus  114 ~~~iiiDe~~~~~~~~~~~l~~~~~~‐‐~~~i~~~~~~~~  151 (151)

T PF04851.14 114 IGLLLFDEAHHSSASSYRRLIEHYQE‐‐AQILGVTATPQR  151 (151)

T ss_pred CCEEEEecHHhcCHHHHHHHHHHhhh‐‐CcEEEEEcCCCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam02562)
26. PF02562.15 (http://pfam.xfam.org/family/PF02562.15#tabview=tab0) ; PhoH ; PhoH-like protein

Probability: 97.91     E-value: 1.3E-6     Score: 78.99     Aligned Cols: 146     Identities: 14%     Similarity: -0.007   
 

Q ss_pred CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 32 ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  32 ~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~  101 (510)

.|++.|.+++..+..                  ...+++.||+|+|||+++...++..+.......++++

T Consensus  4 ~l~~~Q~~~~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~g~~GtGKT~l~~~~~~~~~~~~~~~~i~~~  55 (205)

T PF02562.15 4 GRTARQTDYLFQIKK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HDITFGIGPAGTGKTYLAVACAVDALE

T ss_pred CCCHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEECCCCCCHHHHHHHHHHHHHHh

Q ss_pred cCCHHHHHHH‐‐‐‐‐‐HHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECCCCCCcccc

Q Klein_Draft 102 AHEFKTAVNG‐‐‐‐‐‐MERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT

Q Consensus  102 ~~t~~~a~~~‐‐‐‐‐‐~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~  165 (510)

+|+...+..+      ...........................+.    ....+.+.............+

T Consensus  56 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~  121 (205)

T PF02562.15 56 RPAVEAGERLGFLPGDMVQKVDPYLRPLYDALYDLMGFEKVSKHF‐‐‐‐ERGIIEIAPLA

T ss_pred ecCCchHHhcCCCCCChhHHHHHhHHHHHHHHHHHhCchHHHHHH‐‐‐‐HCCcEEEechhhh

Q ss_pred EEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 166 RVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam04851
http://pfam.xfam.org/family/PF04851.14#tabview=tab0
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam02562
http://pfam.xfam.org/family/PF02562.15#tabview=tab0


Q Consensus  166 ~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

++++||++.+..+.+..+..++..  +.+++++++|

T Consensus  122 ~liiDEa~~~~~~~~~~ll~~~~~‐‐~~~ii~~gd~  155 (205)

T PF02562.15 122 FIILDEAQNTTAEQMKMFLTRIGF‐‐GSKAVITGDI  155 (205)

T ss_pred EEEEECHhhCCHHHHHHHHHhccC‐‐CcEEEEECCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ber)
27. 3BER_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3BER) Probable ATP-dependent RNA helicase DDX47; RNA HELICASE, DEAD,

AMP, Structural; HET: PGE, AMP; 1.4A {Homo sapiens}
Probability: 97.89     E-value: 3.2E-6     Score: 79.36     Aligned Cols: 164     Identities: 13%     Similarity: 0.056   

 
Q ss_pred chHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 17 SAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  17 ~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~  85 (510)

.+.....+.+...++ .|+++|.+++..+..                  .+.+++.+++|+|||+++...

T Consensus  49 ~l~~~~~~~l~~~~~~~~~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~~~~tGsGKT~~~~~~  100 (249)

T 3BER_A 49 GVTDVLCEACDQLGWTKPTKIQIEAIPLALQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDIIGLAETG

T ss_dssp TCCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCc

Q ss_pred HHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 86 ELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDG

Q Consensus  86 ~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~  152 (510)

++..+...+ ...+++++|+.+.+.++...+..+....  ......+...........   ..+..|.+.

T Consensus  101 ~~~~~~~~~~~~~~liv~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~  167 (249)

T 3BER_A 101 ILNALLETPQRLFALVLTPTRELAFQISEQFEALGSSIGVQSAVIVGGIDSMSQSLAL‐‐‐

T ss_dssp HHHHHHHSCCSSCEEEECSSHHHHHHHHHHHHHHHGGGTCCEEEECTTSCHHHHHHHH‐‐‐

T ss_pred HHHHHhcCCCCceEEEEcCCHHHHHHHHHHHHHHHhhcCCCEEEEECCCChHHHHHHH‐‐‐

Q ss_pred ECC‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 153 TRT‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  153 ~~~‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

+..        ........++++++||++.+..    ..+..+...+... ...+++.+|+.

T Consensus  168 t~~~l~~~~~~~~~~~~~~~~~liiDEa~~l~~~~~~~~~~~i~~~~~~~‐~~~i~~SAT~~  228 (249)

T 3BER_A 168 TPGRLIDHLENTKGFNLRALKYLVMDEADRILNMDFETEVDKILKVIPRD‐RKTFLFSAT

T ss_dssp CHHHHHHHHHHSTTCCCTTCCEEEECSHHHHHHTTCHHHHHHHHHSSCSS‐SEEEEEESSCC

T ss_pred chHHHHHHHHhCCCCCHhhCCEEEEeCHHHHccCCcHHHHHHHHHcCCCC‐CEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2gxq)
28. 2GXQ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2GXQ) heat resistant RNA dependent ATPase; RNA helicase, atomic

resolution, AMP; HET: AMP; 1.2A {Thermus thermophilus HB27}
Probability: 97.88     E-value: 1.9E-6     Score: 77.56     Aligned Cols: 170     Identities: 14%     Similarity: 0.018   

 
Q ss_pred CCCCCCchHHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 11 SPEANSSAGQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVV

Q Consensus  11 ~~~~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~  80 (510)

..++..........+‐......++++|.+.+..+..                  .+.+++.+++|+|||+

T Consensus  2 ~~~~~~~~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~g~GKt~  53 (207)

T 2GXQ_A 2 EFKDFPLKPEILEALHGRGLTTPTPIQAAALPLALE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKDLIG

T ss_dssp CGGGSCCCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEE

T ss_pred ChhhCCCCHHHHHHHHHCCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEE

Q ss_pred HHHHHHHHHHHHh‐‐‐‐CCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEe

Q Klein_Draft 81 ILEALELAGLILF‐‐‐‐GERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAES

Q Consensus  81 ~~~~~~~~~~~~~‐‐‐‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g  146 (510)

++...+...+...    +...+++++|+...+..+...+...+.....................   ..+

T Consensus  54 ~~~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~  120 (207)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3ber
http://pdb.rcsb.org/pdb/explore.do?structureId=3BER
http://www.ebi.ac.uk/pdbe/entry/pdb/2gxq
http://pdb.rcsb.org/pdb/explore.do?structureId=2GXQ


T 2GXQ_A 54 AFALPIAERLAPSQERGRKPRALVLTPTRELALQVASELTAVAPHLKVVAVYGGTGYGKQ

T ss_dssp HHHHHHHHHCCCCCCTTCCCSEEEECSSHHHHHHHHHHHHHHCTTSCEEEECSSSCSHHHHHHH

T ss_pred HHHHHHHHHHcchhhcCCCCCEEEEcchHHHHHHHHHHHHHHcCCCeEEEEECCCCHHHHHHHH

Q ss_pred cEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 147 ARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIV

Q Consensus  147 ~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..+.+.+..       .......+.+++++||++.+..    ..+..+...+... ...+++++||.

T Consensus  121 ~~i~i~t~~~~~~~~~~~~~~~~~~~~viiDE~~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  186 (207)

T 2GXQ_A 121 ADAVVATPGRALDYLRQGVLDLSRVEVAVLDEADEMLSMGFEEEVEALLSATPPS‐RQTLL

T ss_dssp CSEEEECHHHHHHHHHHTSSCCTTCSEEEEESHHHHHHTTCHHHHHHHHHTSCTT‐SEEEEE

T ss_pred CCEEEecHHHHHHHHHcCCCCHhhccEEEEeCHHHHhhCCCHHHHHHHHHcCCCC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b85)
29. 3B85_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3B85) Phosphate starvation-inducible protein; Corynebacterium

glutamicum, PhoH2, ATPase, PFAM:; HET: SO4; 2.35A {Corynebacterium glutamicum ATCC 13032}
Probability: 97.82     E-value: 9.4E-7     Score: 79.43     Aligned Cols: 147     Identities: 19%     Similarity: 0.065   

 
Q ss_pred CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 32 ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  32 ~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~  101 (510)

.|+++|.+++..+..                  ...+++.|++|+|||+++...+...+...+...++++

T Consensus  7 ~l~~~q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~g~~G~GKT~~~~~~~~~~~~~~~~~~v~~~  58 (208)

T 3B85_B 7 PKTLGQKHYVDAIDT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NTIVFGLGPAGSGKTYLAMAKAVQALQ

T ss_dssp CCSHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEEECCTTSSTTHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CcEEEEECCCCCCHHHHHHHHHHHHHH

Q ss_pred cCCHHHHHHHHHHHHHHHHcc‐‐‐‐‐cchhhceeccCCceEEEecCCCCCcEEEEEECCCCCCcccc

Q Klein_Draft 102 AHEFKTAVNGMERLESLIAKS‐‐‐‐‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTRTD

Q Consensus  102 ~~t~~~a~~~~~~~~~~~~~~‐‐‐‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~~  166 (510)

+|+...+..+...+.......     .+................   .....+...............++

T Consensus  59 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~~~~~~~~~~~~~~~~~~~  125 (208)

T 3B85_B 59 RPAVEAGEKLGFLPGTLNEKIDPYLRPLHDALRDMVEPEVIPKL‐‐‐MEAGIVEVAPLAY

T ss_dssp ECSCCTTCCCCSCC‐‐‐‐‐‐‐CTTTHHHHHHHTTTSCTTTHHHH‐‐‐HHHTSEEEEEGGGGTTCCBCS

T ss_pred eCCchHHHhhccCCCChhHhhHHhHHHHHHHHHHhcChhhHHHH‐‐‐HHCCcEEecChHHH

Q ss_pred EEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 167 VIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  167 v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

+++||++.+....+..+...+..  ..+++++|+|

T Consensus  126 iiiDE~~~~~~~~~~~~~~~~~~‐‐~~~i~l~g~~  158 (208)

T 3B85_B 126 VILDEAQNTTPAQMKMFLTRLGF‐‐GSKMVVTGDI  158 (208)

T ss_dssp EEECSGGGCCHHHHHHHHTTBCS‐‐SCEEEEEEC‐

T ss_pred EEEeCHhhCCHHHHHHHHHhccC‐‐CcEEEEEcCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy)
30. 3IUY_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3IUY) Probable ATP-dependent RNA helicase DDX53; REC-A-like, DEAD-box,

Structural Genomics, Structural; HET: AMP; 2.4A {Homo sapiens}
Probability: 97.8     E-value: 5.7E-6     Score: 76.17     Aligned Cols: 162     Identities: 15%     Similarity: 0.062   

 
Q ss_pred HHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

....+‐+...++ .+++.|.+++..+..                  ...+++.+++|+|||.++...+.+

T Consensus  29 ~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~~g~GKt~~~~~~~~~  80 (228)

T 3IUY_B 29 PDLLKSIIRVGILKPTPIQSQAWPIILQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GIDLIVVAQTGTGK

T ss_dssp HHHHHHHHHHTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHH

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3b85
http://pdb.rcsb.org/pdb/explore.do?structureId=3B85
http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy
http://pdb.rcsb.org/pdb/explore.do?structureId=3IUY


T ss_pred HHHHHHHHHcCCCCChHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCCHHHHHHHHHHH

Q ss_pred HHHHhC‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEe

Q Klein_Draft 89 GLILFG‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEIL

Q Consensus  89 ~~~~~~‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~  150 (510)

.+...+       ...+++++|+...+.++...+....... ..................   .++..|.

T Consensus  81 ~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~  147 (228)

T 3IUY_B 81 HLDSQPISREQRNGPGMLVLTPTRELALHVEAECSKYSYKGLKSICIYGGRNRNGQIEDI

T ss_dssp HHTC‐‐‐‐‐‐‐‐CCCSEEEECSSHHHHHHHHHHHHHHCCTTCCEEEECC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CS

T ss_pred HHhcCCcchhhcCCCcEEEEeCCHHHHHHHHHHHHhhccCCCeEEEEEcCCChHHHHHHH

Q ss_pred EEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 151 FQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTG

Q Consensus  151 ~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~~  204 (510)

+.+..       .....+.+++++++||++.+..    ..+..+...+..  ..+++++|++...

T Consensus  148 v~t~~~~~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~i~~~~~~‐‐~~~~i~~sat~~~  210 (228)

T 3IUY_B 148 IATPGRLNDLQMNNSVNLRSITYLVIDEADKMLDMEFEPQIRKILLDVRP‐‐DRQTVMTSAT

T ss_dssp EECHHHHHHHHHTTCSCCTTCCEEEECCHHHHHHTTCHHHHHHHHHHSCS‐‐SCEEEEEE

T ss_pred EECHHHHHHHHhCCCcccccccEEEEeCHHHHhccccHHHHHHHHHhCCc‐‐cCeEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy)
31. 3IUY_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3IUY) Probable ATP-dependent RNA helicase DDX53; REC-A-like, DEAD-box,

Structural Genomics, Structural; HET: AMP; 2.4A {Homo sapiens}
Probability: 97.8     E-value: 5.7E-6     Score: 76.17     Aligned Cols: 162     Identities: 15%     Similarity: 0.062   

 
Q ss_pred HHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

....+‐+...++ .+++.|.+++..+..                  ...+++.+++|+|||.++...+.+

T Consensus  29 ~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~~g~GKt~~~~~~~~~  80 (228)

T 3IUY_A 29 PDLLKSIIRVGILKPTPIQSQAWPIILQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GIDLIVVAQTGTGK

T ss_dssp HHHHHHHHHHTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHH

T ss_pred HHHHHHHHHcCCCCChHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCCHHHHHHHHHHH

Q ss_pred HHHHhC‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEe

Q Klein_Draft 89 GLILFG‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEIL

Q Consensus  89 ~~~~~~‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~  150 (510)

.+...+       ...+++++|+...+.++...+....... ..................   .++..|.

T Consensus  81 ~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~  147 (228)

T 3IUY_A 81 HLDSQPISREQRNGPGMLVLTPTRELALHVEAECSKYSYKGLKSICIYGGRNRNGQIEDI

T ss_dssp HHC‐‐‐‐‐‐‐‐‐CCCSEEEECSSHHHHHHHHHHHHHHCCTTCCEEEECC‐‐‐‐‐‐CHHHH

T ss_pred HHhcCCcchhhcCCCcEEEEeCCHHHHHHHHHHHHhhccCCCeEEEEEcCCChHHHHHHH

Q ss_pred EEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 151 FQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTG

Q Consensus  151 ~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~~  204 (510)

+.+..       .....+.+++++++||++.+..    ..+..+...+..  ..+++++|++...

T Consensus  148 v~t~~~~~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~i~~~~~~‐‐~~~~i~~sat~~~  210 (228)

T 3IUY_A 148 IATPGRLNDLQMNNSVNLRSITYLVIDEADKMLDMEFEPQIRKILLDVRP‐‐DRQTVMTSAT

T ss_dssp EECHHHHHHHHHTTCCCCTTCCEEEECCHHHHHHTTCHHHHHHHHHHSCS‐‐SCEEEEEE

T ss_pred EECHHHHHHHHhCCCcccccccEEEEeCHHHHhccccHHHHHHHHHhCCc‐‐cCeEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5)
32. 3LY5_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3LY5) ATP-dependent RNA helicase DDX18 (E.C.3.6.1.-); alpha-beta,

Structural Genomics, Structural Genomics; 2.8A {Homo sapiens}
Probability: 97.79     E-value: 7.3E-6     Score: 77.48     Aligned Cols: 163     Identities: 12%     Similarity: 0.15   

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy
http://pdb.rcsb.org/pdb/explore.do?structureId=3IUY
http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5
http://pdb.rcsb.org/pdb/explore.do?structureId=3LY5


 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+..+++ .|+++|.+.+..+..                  ...+++.+++|+|||.++...+

T Consensus  61 ~~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~GsGKT~~~~~~~  112 (262)

T 3LY5_B 61 VNENTLKAIKEMGFTNMTEIQHKSIRPLLE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDLLAAAKTGS

T ss_dssp CCHHHHHHHHTTTCCBCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCCEECCCTTSS

T ss_pred cCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Q ss_pred HHHHHH‐‐‐‐‐hCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEe

Q Klein_Draft 87 LAGLIL‐‐‐‐‐FGERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEIL

Q Consensus  87 ~~~~~~‐‐‐‐‐~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i  149 (510)

...+..     .+...+++++|+...+.+....+...+...  ..................   .++..|

T Consensus  113 ~~~~~~~~~~~~~~~~~liv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i  179 (262)

T 3LY5_B 113 VELIVKLRFMPRNGTGVLILSPTRELAMQTFGVLKELMTHHVHTYGLIMGGSNRSAEAQK

T ss_dssp HHHHHHTTCCTTTCCCEEEECSSHHHHHHHHHHHHHHTTTCCCCEEEECSSSCHHHHHHHH

T ss_pred HHHHHHhccCCCCCceEEEEeCCHHHHHHHHHHHHHHhccCCCeEEEEEcCCCHHHHHHHh

Q ss_pred EEEECC‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 150 IFQTRT‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  150 ~~~~~~‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.+.+..        .........+++|+||++.+..    ..+..+...+... ...+++++||.

T Consensus  180 iv~t~~~l~~~~~~~~~~~~~~~~~vIiDE~h~~~~~~~~~~~~~i~~~~~~~‐~~~v~lsaT~~  243 (262)

T 3LY5_B 180 IVATPGRLLDHMQNTPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKLLPTR‐RQTMLF

T ss_dssp EEECHHHHHHHHHHCTTCCCTTCCEEEECSHHHHHHTTCHHHHHHHHHHSCSS‐SEEEEE

T ss_pred EEEcHHHHHHHHhhCCCccHhhccEEEEecHHHHhhcCCHHHHHHHHHhCCCC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5)
33. 3LY5_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3LY5) ATP-dependent RNA helicase DDX18 (E.C.3.6.1.-); alpha-beta,

Structural Genomics, Structural Genomics; 2.8A {Homo sapiens}
Probability: 97.75     E-value: 8.7E-6     Score: 76.95     Aligned Cols: 163     Identities: 12%     Similarity: 0.15   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+..+++ .|+++|.+.+..+..                  ...+++.+++|+|||.++...+

T Consensus  61 ~~~~~~~~l~~~~~~~l~~~Q~~~~~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~G~GKT~~~~~~~  112 (262)

T 3LY5_A 61 VNENTLKAIKEMGFTNMTEIQHKSIRPLLE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDLLAAAKTGS

T ss_dssp CCHHHHHHHHHTTCCBCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCCEECCCTTSC

T ss_pred cCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Q ss_pred HHHHHH‐‐‐‐‐hCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEe

Q Klein_Draft 87 LAGLIL‐‐‐‐‐FGERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEIL

Q Consensus  87 ~~~~~~‐‐‐‐‐~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i  149 (510)

...+..     .+...+++++|+...+.++...+.......  ..................   .++..|

T Consensus  113 ~~~~~~~~~~~~~~~~vliv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i  179 (262)

T 3LY5_A 113 VELIVKLRFMPRNGTGVLILSPTRELAMQTFGVLKELMTHHVHTYGLIMGGSNRSAEAQK

T ss_dssp HHHHHHTTCCGGGCCCEEEECSSHHHHHHHHHHHHHHTTTCCSCEEEECSSSCHHHHHHHH

T ss_pred HHHHHHhccCCCCCceEEEEeCCHHHHHHHHHHHHHHhhcCCCeEEEEEcCCCHHHHHHHh

Q ss_pred EEEECC‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 150 IFQTRT‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  150 ~~~~~~‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.+.+..        .......+++++|+||++.+..    ..+..+...+... ...+++++||.

T Consensus  180 iv~t~~~~~~~~~~~~~~~~~~~~~vIiDE~h~~~~~~~~~~~~~i~~~~~~~‐~~~i~lsaT~~  243 (262)

T 3LY5_A 180 IVATPGRLLDHMQNTPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKLLPTR‐RQTMLF

T ss_dssp EEECHHHHHHHHHHCTTCCCTTCCEEEECSHHHHHHTTCHHHHHHHHHHSCSS‐SEEEEE

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5
http://pdb.rcsb.org/pdb/explore.do?structureId=3LY5


T ss_pred EEEcHHHHHHHHhhCCCCcHhhCCEEEEecHHHHhhcCCHHHHHHHHHhCCCC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1q0u)
34. 1Q0U_B (http://pdb.rcsb.org/pdb/explore.do?structureId=1Q0U) BstDEAD; DEAD PROTEIN, RNA BINDING PROTEIN; 1.85A {Geobacillus

stearothermophilus} SCOP: c.37.1.19
Probability: 97.74     E-value: 7.3E-6     Score: 74.41     Aligned Cols: 163     Identities: 13%     Similarity: 0.035   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+...+. .++++|.+.+..+..                  ...+++.+++|+|||.++...+

T Consensus  11 ~~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~G~GKT~~~~~~~  62 (219)

T 1Q0U_B 11 FQPFIIEAIKTLRFYKPTEIQERIIPGALR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GESMVGQSQTGT

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCCSHHHHHHHHHHH

T ss_pred CCHHHHHHHHhCCCCCCCHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CceEEEEcCCCCc

Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHc‐‐‐‐‐‐ccchhhceeccCCceEEEe

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAK‐‐‐‐‐‐SGLKYKAKQAHGAESIEIL

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~‐‐‐‐‐‐~~l~~~~~~~~~~~~i~~~~~~~~g~~i  149 (510)

...+...+ ...+++++|+...+.++...+......      ...................   .++..|

T Consensus  63 ~~~~~~~~~~~~~lv~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i  129 (219)

T 1Q0U_B 63 MEKIKPERAEVQAVITAPTRELATQIYHETLKITKFCPKDRMIVARCLIGGTDKQKALEK

T ss_dssp HHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHHHTTSCGGGCCCEEEECCCSHHHHHHCCC‐‐‐SSCCS

T ss_pred HHHHhhhccCccEEEEeCcHHHHHHHHHHHHHHhccCCCcceEEEEEEecCCcHHHHHHHh

Q ss_pred EEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 150 IFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYT

Q Consensus  150 ~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.+.+..       .....+...+++++||++.+..    ..+..+...+... ...+++++||.

T Consensus  130 ~v~t~~~~~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  192 (219)

T 1Q0U_B 130 VIGTPGRINDFIREQALDVHTAHILVVDEADLMLDMGFITDVDQIAARMPKD‐LQMLVFSAT

T ss_dssp EEECHHHHHHHHHTTSCCCTTCCEEEECSHHHHHHTTCHHHHHHHHHTSCTT‐CEEEEEE

T ss_pred EEECHHHHHHHHHhCCCChhcCCEEEEeCHHHHcccCcHHHHHHHHHcCCCC‐ceEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2g9n)
35. 2G9N_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2G9N) Eukaryotic initiation factor 4A-I (E.C.3.6.1.-); DEAD-box, Helicase,

DDX2A, RNA, Structural; 2.25A {Homo sapiens} SCOP: c.37.1.19
Probability: 97.72     E-value: 1.1E-5     Score: 73.83     Aligned Cols: 166     Identities: 14%     Similarity: 0.042   

 
Q ss_pred hHHHHHHHHHHcCCC‐CCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGLI‐LDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~~‐l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+...++. ++++|.+++..+..                  ...+++.+++|+|||.++...+

T Consensus  22 ~~~~~~~~~~~~~~~~~~~~Q~~~~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~G~GKT~~~~~~~  73 (221)

T 2G9N_A 22 LSESLLRGIYAYGFEKPSAIQQRAILPCIK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GYDVIAQAQSGT

T ss_dssp CCHHHHHHHHHHTCCSCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSS

T ss_pred CCHHHHHHHHHcCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNP

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~  155 (510)

...+.... ...+++++|+...+.++...+........+.....................+..+.+.+..

T Consensus  74 ~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~v~t~~  143 (221)

T 2G9N_A 74 LQQIELDLKATQALVLAPTRELAQQIQKVVMALGDYMGASCHACIGGTNVRAEVQKLQME

T ss_dssp HHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHHHTTTTCCEEEECC‐‐CCCSTTTSSSSCCCS

T ss_pred HHHHHHhccCCcEEEEeCCHHHHHHHHHHHHHHHhhhCCeEEEEecCCCHHHHHHHHHHh

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/1q0u
http://pdb.rcsb.org/pdb/explore.do?structureId=1Q0U
http://www.ebi.ac.uk/pdbe/entry/pdb/2g9n
http://pdb.rcsb.org/pdb/explore.do?structureId=2G9N


Q ss_pred ‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 156 ‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  156 ‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

       .........+++++||++.+..    ..+..+...+..  ..+++++|....

T Consensus  144 ~~~~~~~~~~~~~~~~~~iIiDE~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~i~~sat~~  200 (221)

T 2G9N_A 144 RVFDMLNRRYLSPKYIKMFVLDEADEMLSRGFKDQIYDIFQKLNS‐‐NTQVVLLSATMP  200 (221)

T ss_dssp HHHHHHHTTSSCSTTCCEEEEESHHHHHHTTCHHHHHHHHHHSCT‐‐TCEEEEEESCCC

T ss_pred HHHHHHHcCCCChhhCCEEEEeCHHHHhhcCcHHHHHHHHHhCCC‐‐CcEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jpq)
36. 5JPQ_j (http://pdb.rcsb.org/pdb/explore.do?structureId=5JPQ) WD40 domain proteins, UTP10, UTP-A; nuclear RNP, Ribosome; 7.3A

{Chaetomium thermophilum}
Probability: 97.67     E-value: 1.8E-5     Score: 88.83     Aligned Cols: 147     Identities: 16%     Similarity: 0.048   

 
Q ss_pred HHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh‐‐‐‐‐‐‐eeEeeEEecCCCCHHHHHHHHHHHH

Q Klein_Draft 27 AACGLILDPWQELCLHEALKESDELVQLESGAWVKKWA‐‐‐‐‐‐‐ASSFGLVVSRQNGKG

Q Consensus  27 ~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~‐‐‐‐‐‐‐~~~~~~~~~rg~GKT~~~~~~~~~~  89 (510)

...++.+++.|.+++..+.                  .       ...+++.|+||.|||+++...+...

T Consensus  251 ~l~~~~lT~dQ~~av~~i~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~i~~~~~~~~vvLtg~rGrGKSa~Lgl~~a~l  302 (1073)

T 5JPQ_j 251 SLIKLARTVDQAKALLTFV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐DAIAEKTLRNTVTLTAARGRGKSAA

T ss_pred hHhcCCCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHhcccCCEEEEEeCCCCCHHHHHHHHHHHH

Q ss_pred HHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchh‐‐‐‐‐‐‐‐‐‐‐‐hceeccCCceEEEe

Q Klein_Draft 90 LILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKY‐‐‐‐‐‐‐‐‐‐‐‐KAKQAHGAESI

Q Consensus  90 ~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~i~~~~~~~~g~  147 (510)

...... ++++++|+.+.+..++..+...+....+..            .+........+...    ++.

T Consensus  303 i~~g~~‐~IlVtAPs~~~~~~lfe~l~~~l~~lg~~e~~d~~vi~s~~~~~~~~I~~i~~~~~‐‐‐‐~~~  367 (1073)

T 5JPQ_j 303 VAYGYS‐NIFITSPSPENLKTLFEFVFKGFDALDYKDHADYTIIQSTNPEFNKAIVRVNI

T ss_pred HHcCCC‐cEEEEcCCHHHHHHHHHHHHHhhhhcCCCccCCeeEeecCCchhcceEEEEEeee

Q ss_pred EEEEEECCCCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 148 RVIFQTRTDRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  148 ~i~~~~~~~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

.+.+.+... ...‐..++++||||++.++...+..+....      ++++++|+.+

T Consensus  368 ~i~~i~p~~‐~~~l~~~dLLIIDEAAaIp~~~l~~Ll~~~‐‐‐‐‐‐~vilssT~~g  416 (1073)

T 5JPQ_j 368 TIQYIRPQD‐AHVLGQAELVVIDEAAAIPLPLVKKLMGPY‐‐‐‐‐‐LVFMASTISG  416 (1073)

T ss_pred eEEEeCccc‐hhHhCCCeEEEEcChhhCCHHHHHHHhccc‐‐‐‐‐‐EEEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5gju)
37. 5GJU_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5GJU) ATP-dependent RNA helicase DeaD (E.C.3.6.4.13); RecA-like, RNA

helicase, HYDROLASE; HET: AMP; 1.6A {Escherichia coli (strain K12)}
Probability: 97.66     E-value: 1.3E-5     Score: 71.94     Aligned Cols: 161     Identities: 13%     Similarity: 0.114   

 
Q ss_pred HHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

......+...++ .++++|.+.+..+..                  .+.+++.+++|+|||++....+..

T Consensus  10 ~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~g~GKt~~~~~~~~~  61 (205)

T 5GJU_A 10 APILEALNDLGYEKPSPIQAECIPHLLN‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDVLGMAQTGSGK

T ss_dssp HHHHHHHHHHTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEECCCTTSCHHHHHHHHHHH

T ss_pred HHHHHHHHHcCCCCCCHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCCHHHHHHHHHHH

Q ss_pred HHHHh‐CCeeEEEEcCCHHHHHHHHHHHHHHHH‐‐‐cccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 89 GLILF‐GERLIIHSAHEFKTAVNGMERLESLIA‐‐‐KSGLKYKAKQAHGAESIEILDGPN

Q Consensus  89 ~~~~~‐~~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

.+... +...+++++|+...+.+....+..+..   ........+...........   ..+..+.+.+.

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5jpq
http://pdb.rcsb.org/pdb/explore.do?structureId=5JPQ
http://www.ebi.ac.uk/pdbe/entry/pdb/5gju
http://pdb.rcsb.org/pdb/explore.do?structureId=5GJU


T Consensus  62 ~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t~  128 (205)

T 5GJU_A 62 NLDPELKAPQILVLAPTRELAVQVAEAMTDFSKHMRGVNVVALYGGQRYDVQLRAL‐‐‐R

T ss_dssp TSCTTCCSCCEEEECSSHHHHHHHHHHHHHHTTTSTTCCEEEEC‐‐‐‐‐‐CHHHHH‐‐‐H

T ss_pred HhchhhCCCeEEEEeCCHHHHHHHHHHHHHHHccCCCCEEEEEECCccHHHHHHHH‐‐‐h

Q ss_pred C‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 155 T‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA  202 (510)

Q Consensus  155 ~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.       ........++++++||++.+..    ..+..+...+... ...+++.+|+.

T Consensus  129 ~~l~~~~~~~~~~~~~~~~liiDE~~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  186 (205)

T 5GJU_A 129 GRLLDHLKRGTLDLSKLSGLVLDEADEMLRMGFIEDVETIMAQIPEG‐HQTALFSATMP  186 (205)

T ss_dssp HHHHHHHHHTSSCCTTCCEEEEESHHHHHHTTCHHHHHHHHHTSCSS‐CEEEEECSSCC

T ss_pred HHHHHHHHhCCCCHHhccEEEEeCHHHHHhcCcHHHHHHHHHcCCCC‐CEEEEEEcCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5gvr)
38. 5GVR_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5GVR) Probable ATP-dependent RNA helicase DDX41; ATPase, DEAD box

protein, HYDROLASE; 1.5A {Homo sapiens}
Probability: 97.62     E-value: 2.2E-5     Score: 72.39     Aligned Cols: 164     Identities: 11%     Similarity: 0.036   

 
Q ss_pred chHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 17 SAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  17 ~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~  85 (510)

.+.....+.+...++ .++++|.+.+..+..                  ...+++.+++|+|||+++...

T Consensus  19 ~~~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~~g~GKt~~~~~~  70 (234)

T 5GVR_A 19 KFPAAILRGLKKKGIHHPTPIQIQGIPTILS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDMIGIAFTG

T ss_dssp TCCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCCHHHHHHHHHcCCCCCcHHHHhHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Q ss_pred HHHHHHHh‐‐‐‐‐‐‐‐‐CCeeEEEEcCCHHHHHHHHHHHHHHHHc‐‐‐‐‐‐‐‐ccchhhc

Q Klein_Draft 86 ELAGLILF‐‐‐‐‐‐‐‐‐GERLIIHSAHEFKTAVNGMERLESLIAK‐‐‐‐‐‐‐‐SGLKYKA

Q Consensus  86 ~~~~~~~~‐‐‐‐‐‐‐‐‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~‐‐‐‐‐‐‐‐~~l~~~~~~~~~~~~i~  138 (510)

++..+...         ....+++++|+...+.++...+......        .................

T Consensus  71 ~~~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  140 (234)

T 5GVR_A 71 VIMFCLEQEKRLPFSKREGPYGLIICPSRELARQTHGILEYYCRLLQEDSSPLLRCALCI

T ss_dssp HHHHHHHHHHHSCCCTTCCCSEEEECSCHHHHHHHHHHHHHHHHHHHHTTSCCCCEEEECTTCC

T ss_pred HHHHHHHHHhhCCcccCCCCcEEEEeCcHHHHHHHHHHHHHHHHHhcCCCCCceEEEEee

Q ss_pred EecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhh

Q Klein_Draft 139 ILDGPNPGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTV

Q Consensus  139 ~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~  197 (510)

..   ..+..|.+.+..       .........+++++||++.+..    ..+..+...+... ...+++

T Consensus  141 ~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~viiDE~~~~~~~~~~~~~~~i~~~~~~~‐~~~i~~  206 (234)

T 5GVR_A 141 TI‐‐‐RHGVHMMVATPGRLMDLLQKKMVSLDICRYLALDEADRMIDMGFEGDIRTIFSYF

T ss_dssp HH‐‐‐HTCCSEEEECHHHHHHHHHTTSSCCTTCCEEEEESHHHHHHTTCHHHHHHHHTTCSSC‐C

T ss_pred HH‐‐‐hcCCCEEEECHHHHHHHHHcCCCChhhccEEEEecHHHHhhcCcHHHHHHHHhhCCCC‐

Q ss_pred EecCC

Q Klein_Draft 198 TGTAA  202 (510)

Q Consensus  198 ~stp~  202 (510)

++|+.

T Consensus  207 sat~~  211 (234)

T 5GVR_A 207 SATMP  211 (234)

T ss_dssp ESCCC

T ss_pred EccCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1hv8)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5gvr
http://pdb.rcsb.org/pdb/explore.do?structureId=5GVR
http://www.ebi.ac.uk/pdbe/entry/pdb/1hv8


39. 1HV8_B (http://pdb.rcsb.org/pdb/explore.do?structureId=1HV8) DEAD BOX HELICASE; Helicase, RNA-binding Protein, ATPase, RNA;
HET: SO4; 3.0A {Methanocaldococcus jannaschii} SCOP: c.37.1.19
Probability: 97.59     E-value: 1.5E-5     Score: 78.78     Aligned Cols: 162     Identities: 12%     Similarity: 0.04   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.......++..++ .|+++|.+.+..+..                 ....+++.+++|+|||..+...+

T Consensus  13 ~~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~l~~~~~G~GKT~~~~~~~  65 (367)

T 1HV8_B 13 LSDNILNAIRNKGFEKPTDIQMKVIPLFLN‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐DEYNIVAQARTGS

T ss_dssp CCHHHHHHHHHHTCCSCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCSEEEEECCSSSS

T ss_pred CCHHHHHHHHHCCCCCCChHHHHhHhHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCcEEEEeCCCCc

Q ss_pred HHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGPN

Q Consensus  87 ~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

...+...+...+++++|+...+.+....+.......  .+................    .+..|.+.+.

T Consensus  66 ~~~~~~~~~~~~liv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~  131 (367)

T 1HV8_B 66 IELVNENNGIEAIILTPTRELAIQVADEIESLKGNKNLKIAKIYGGKAIYPQIKAL‐‐‐‐

T ss_dssp HHHSCSSSSCCEEEECSCHHHHHHHHHHHHHHHCSSCCCEEEECTTSCHHHHHHHH‐‐‐‐

T ss_pred HHHHHhcCCcCEEEEeCCHHHHHHHHHHHHHhhCCCCceEEEEEcCCCcHHHHHHH‐‐‐‐

Q ss_pred C‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 155 T‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  155 ~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

.       .......+++++++||++....    ..+..+....... ...+++++||

T Consensus  132 ~~l~~~~~~~~~~~~~~~~viiDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~  188 (367)

T 1HV8_B 132 GRILDHINRGTLNLKNVKYFILDEADEMLNMGFIKDVEKILNACNKD‐KRILLFSATM  188 (367)

T ss_dssp HHHHHHHHTTSSCGGGCCEEEEETHHHHHTTTTHHHHHHHHHTSCSS‐CEEEEEESSC

T ss_pred HHHHHHHHcCCCChhcccEEEEecHHHHhccchHHHHHHHHHhCCCC‐cEEEEEEcCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4a4d)
40. 4A4D_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4A4D) PROBABLE ATP-DEPENDENT RNA HELICASE DDX5; ATP-BINDING,

HYDROLASE, RNA-BINDING; 2.7A {HOMO SAPIENS}
Probability: 97.58     E-value: 2.7E-5     Score: 72.9     Aligned Cols: 179     Identities: 12%     Similarity: -0.011   

 
Q ss_pred CCCCCcEEeCCCCCCchHHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh

Q Klein_Draft 2 GVQEPRIWLSPEANSSAGQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKK

Q Consensus  2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~  71 (510)

+.+.|......+...........+.......++++|.+++..+..                  ...+++.

T Consensus  35 ~~~~~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~~  86 (253)

T 4A4D_A 35 GHNCPKPVLNFYEANFPANVMDVIARQNFTEPTAIQAQGWPVALS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp SSSCCCCCSSGGGSCCCHHHHHHHHHHCCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCC

T ss_pred CCCCCCCCcchHHCCCCHHHHHHHHHCCCCCCcHHHHhHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

Q ss_pred ecCCCCHHHHHHHHHHHHHHHhC‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cc

Q Klein_Draft 72 VSRQNGKGSILEALELAGLILFG‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐G

Q Consensus  72 ~~rg~GKT~~~~~~~~~~~~~~~‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~  133 (510)

+++|+|||.++...++..+...+      ...+++++|+...+..+...+.......  ...........

T Consensus  87 ~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  156 (253)

T 4A4D_A 87 AQTGSGKTLSYLLPAIVHINHQPFLERGDGPICLVLAPTRELAQQVQQVAAEYCRACRLK

T ss_dssp CCTTSSCHHHHHHHHHHHHHSSCCCCTTCCCSEEEECSSHHHHHHHHHHHHHHHTTTTCC

T ss_pred cCCCCCHHHHhHHHHHHHHhcCccccCCCCceEEEEcChHHHHHHHHHHHHHHHHhCCCeEEEEE

Q ss_pred CceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhh

Q Klein_Draft 134 AESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKA

Q Consensus  134 ~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~  192 (510)

.......   .++..|.+.+..       .........+++++||++.+..    ..+..+...+... .

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://pdb.rcsb.org/pdb/explore.do?structureId=1HV8
http://www.ebi.ac.uk/pdbe/entry/pdb/4a4d
http://pdb.rcsb.org/pdb/explore.do?structureId=4A4D


T Consensus  157 ~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~~~~~~~~‐~  222 (253)

T 4A4D_A 157 GPQIRDL‐‐‐ERGVEICIATPGRLIDFLECGKTNLRRTTYLVLDEADRMLDMGFEPQIRK

T ss_dssp HHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHTTTCCSSSCCEEEECSHHHHHHTTCHHHHHHHH

T ss_pred hHHHHHH‐‐‐hcCCCEEEEchHHHHHHHHcCCCChhcCCEEEEeCHHHHHhcCCHHHHHHHHHh

Q ss_pred CEEEEEecCC

Q Klein_Draft 193 PQIVYTGTAA  202 (510)

Q Consensus  193 ~~i~~~stp~  202 (510)

..+++++|+.

T Consensus  223 ~~i~~s~t~~  232 (253)

T 4A4D_A 223 QTLMWSATWP  232 (253)

T ss_dssp EEEEEESCCC

T ss_pred EEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b6e)
41. 3B6E_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3B6E) Interferon-induced helicase C domain-containing protein; DECH,

DExD/H RNA-binding helicase, innate; 1.6A {Homo sapiens}
Probability: 97.57     E-value: 1.3E-5     Score: 72.8     Aligned Cols: 167     Identities: 13%     Similarity: 0.028   

 
Q ss_pred CCCCCchHHHHHHHH‐HHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 12 PEANSSAGQEAIDLA‐AACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVV

Q Consensus  12 ~~~~~~~~~~~~~~~‐~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~  80 (510)

+‐............. ....+.|.++|.+++..+..                  .+.+++.+++|+|||.

T Consensus  12 ~~~~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~G~GKt~  63 (216)

T 3B6E_A 12 TMGSDSDEENVAARASPEPELQLRPYQMEVAQPALE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNIII

T ss_dssp ‐‐‐‐‐‐CHHHHHHHTCCSCCCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEE

T ss_pred ccCCCCchhhhhhhcCCCCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEE

Q ss_pred HHHHHHHHHHHHh‐‐‐‐CCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCc

Q Klein_Draft 81 ILEALELAGLILF‐‐‐‐GERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGA

Q Consensus  81 ~~~~~~~~~~~~~‐‐‐‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~  144 (510)

++...+...+...    +...+++++|+...+.+++......+...  ..................   .

T Consensus  64 ~~~~~~~~~~~~~~~~~~~~~ili~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~  130 (216)

T 3B6E_A 64 VAVYIAKDHLDKKKKASEPGKVIVLVNKVLLVEQLFRKEFQPFLKKWYRVIGLSGDTQLK

T ss_dssp HHHHHHHHHHHHHHHTTCCCCEEEEESSHHHHHHHCCCCCHHHHTTTSCEEECCC‐‐‐CCCC

T ss_pred HHHHHHHHHHhhccCCCCCceEEEEechHHHHHHHHHHHhHhhhcCceEEEEecCCccee

Q ss_pred CCcEEEEEECCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐CcccceeEEEEecHHhcCHH‐HHHHHHhhhcCCC‐‐‐‐‐‐‐‐‐

Q Klein_Draft 145 PGARVIFQTRTDRS‐‐‐‐‐‐‐‐‐‐‐‐‐GLGLTADRVIFDEAMTITPG‐SLKALLPTVSSR

Q Consensus  145 ~g~~i~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~G~~~~~v~iDE~~~~~~~‐~~~~~~~~l~~~~‐‐‐‐‐‐‐‐‐  191 (510)

++..|.+.+...‐.             ......+++|+||++.+... .+..+...+....         

T Consensus  131 ~~~~i~v~t~~~~~~~~~~~~~~~~~~~~~~~~~~vIiDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~  200 (216)

T 3B6E_A 131 KSCDIIISTAQILENSLLNLENGEDAGVQLSDFSLIIIDECHHTNKEAVYNNIMRHYLMQ

T ss_dssp HHCSEEEEEHHHHHHHHHC‐‐‐‐‐‐‐CCCGGGCSEEEETTC‐‐‐‐‐‐‐CHHHHHHHHHHHHHHHHHHHH

T ss_pred hcCCEEEEcHHHHHHHHhcccCCCccccccccccEEEEECHhhcCchhHHHHHHHHHhHHHHhh

Q ss_pred ‐‐‐‐‐‐CCEEEEEe

Q Klein_Draft 192 ‐‐‐‐‐‐NPQIVYTG  199 (510)

Q Consensus  192 ‐‐‐‐‐‐~~~i~~~s  199 (510)

      ..+++.++

T Consensus  201 ~~~~~~~~~~~~~s  214 (216)

T 3B6E_A 201 NKPVIPLPQILGLT  214 (216)

T ss_dssp TCCCCCCCEEEEEE

T ss_pred CCCCCCCCceeeee

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4ljy)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3b6e
http://pdb.rcsb.org/pdb/explore.do?structureId=3B6E
http://www.ebi.ac.uk/pdbe/entry/pdb/4ljy


42. 4LJY_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4LJY) Pre-mRNA-processing ATP-dependent RNA helicase PRP5; Prp5, DEAD
box, RNA splicing; HET: MRD, ADP; 1.95A {Saccharomyces cerevisiae}
Probability: 97.57     E-value: 1.8E-5     Score: 82.43     Aligned Cols: 179     Identities: 13%     Similarity: 0.063   

 
Q ss_pred CCCCCcEEeCCCCCCchHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhh

Q Klein_Draft 2 GVQEPRIWLSPEANSSAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWV

Q Consensus  2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~  70 (510)

+...|..................+...+++ .|+++|.+++..+..                  ...+++

T Consensus  42 ~~~~~~~~~~f~~~~~~~~~~~~l~~~~~~~~l~~~Q~~~i~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~  93 (493)

T 4LJY_A 42 GTGCPKPVTKWSQLGLSTDTMVLITEKLHFGSLTPIQSQALPAIMS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp SSCCCCCCCSGGGSCCCHHHHHCCCCCSCCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCC

T ss_pred cCCCCCCCccHHHcCCCHHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

Q ss_pred EecCCCCHHHHHHHHHHHHHHHhC‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐‐cc

Q Klein_Draft 71 VVSRQNGKGSILEALELAGLILFG‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐‐

Q Consensus  71 ~~~rg~GKT~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐‐~l~~~~~~  130 (510)

.+++|+|||.++...++..+...+       ...++|++|+...+.++...+..+....   ......+.

T Consensus  94 ~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~~lil~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~  163 (493)

T 4LJY_A 94 ISKTGSGKTISYLLPLLRQVKAQRPLSKHETGPMGLILAPTRELALQIHEEVTKFTEADTS

T ss_dssp ECCTTSCHHHHHHHHHHHHHHTSCCCCTTCCCCSEEEECSSHHHHHHHHHHHHHHHTTCTTCC

T ss_pred EcCCCCcHHHHhHHHHHHHHHhcCCccCCCCCCeEEEECCcHHHHHHHHHHHHHHhcCCCCc

Q ss_pred ccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhc‐‐‐‐C

Q Klein_Draft 131 AHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTI‐‐‐‐T

Q Consensus  131 ~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~‐‐‐‐~~~~~~~~~~~  186 (510)

..........   ..+..|.+.+.+          ........++++|+||++.+    ....+..+...

T Consensus  164 ~~~~~~~~~~‐‐‐~~~~~iii~T~~~l~~~~~~~~~~~~~~~~~~~iViDEah~~~~~~~~~~~~~~~~~  230 (493)

T 4LJY_A 164 SEMKKQITDL‐‐‐KRGTEIVVATPGRFIDILTLNDGKLLSTKRITFVVMDEADRLFDLGF

T ss_dssp SCTHHHHHHH‐‐‐TTCCSEEEECHHHHHHHTTHHHHTSSCSTTCCEEEETTHHHHHHTTC

T ss_pred ccHHHHHHHH‐‐‐HhCCcEEEECHHHHHHHHHhCCCCeeccCCceEEEEcCHHHHhhcCc

Q ss_pred hcCCCCCEEEEEecCC

Q Klein_Draft 187 VSSRPNPQIVYTGTAA  202 (510)

Q Consensus  187 l~~~~~~~i~~~stp~  202 (510)

+... ...+++++|+.

T Consensus  231 ~~~~‐~~~i~~SaT~~  245 (493)

T 4LJY_A 231 VRPD‐KQCVLFSATFP  245 (493)

T ss_dssp SCTT‐CEEEEEESCCC

T ss_pred CCCC‐CEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2kbe)
43. 2KBE_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2KBE) ATP-dependent RNA helicase DBP5 (E.C.3.6.1.-); dbp5p, ATP-binding,

Helicase, Hydrolase, Membrane; NMR {Saccharomyces cerevisiae}
Probability: 97.56     E-value: 4.0E-5     Score: 70.15     Aligned Cols: 161     Identities: 14%     Similarity: 0.023   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhhe‐‐eEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAA‐‐SSFGLVVSR

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~‐‐~~~~~~~~rg~GKT~~~~~  84 (510)

+.....+.+...++ .++++|.+.+..+..                  .  ..+++.+++|+|||+++..

T Consensus  29 ~~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~i~~~~G~GKt~~~~~  80 (226)

T 2KBE_A 29 LAPELLKGIYAMKFQKPSKIQERALPLLLH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NPPRNMIAQSQS

T ss_dssp SCHHHHHHHHHSSSSCCCSHHHHHHHHSSC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSSCCEEEESSTTC

T ss_pred CCHHHHHHHHhCCCCCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCcEEEEcCCCCC

Q ss_pred HHHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 85 LELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGP

Q Consensus  85 ~~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

.+.......+ ...+++++|+...+......+........................     .+..+.+.+

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://pdb.rcsb.org/pdb/explore.do?structureId=4LJY
http://www.ebi.ac.uk/pdbe/entry/pdb/2kbe
http://pdb.rcsb.org/pdb/explore.do?structureId=2KBE


T Consensus  81 ~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~v~t  145 (226)

T 2KBE_A 81 TMLTRVNPEDASPQAICLAPSRELARQTLEVVQEMGKFTKITSQLIVPDSFEKNKQ‐‐‐‐‐

T ss_dssp HHHHHCCCTTCCCCEEEECSSHHHHHHHHHHHHHHSTTCSCCCEEESTTCSCCSSC‐‐‐‐‐CCCS

T ss_pred HHHHHhCCcCCCCeEEEEcCHHHHHHHHHHHHHHhcccCccEEEEecCCchhhhhh‐‐‐‐‐

Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCHH‐‐‐‐‐HHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITPG‐‐‐‐‐SLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~‐‐‐‐‐~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       .........+++++||++.+...     .+..+...+... ...+++++|+.

T Consensus  146 ~~~l~~~~~~~~~~~~~~~~~iiDE~~~~~~~~~~~~~~~~l~~~~~~~‐~~~i~~sat~~  205 (226)

T 2KBE_A 146 PGTVLDLMRRKLMQLQKIKIFVLDEADNMLDQQGLGDQCIRVKRFLPKD‐TQLVLFSATF

T ss_dssp TTTHHHHHHTTSCCTTSCCEEEEECHHHHHHSTTHHHHHHHHHHHTTTT‐SCEEEECSCCC

T ss_pred HHHHHHHHHcCCCCcccceEEEEeCHHHHhccCCcHHHHHHHHHhCCCC‐CEEEEEEcCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b7g)
44. 3B7G_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3B7G) Probable ATP-dependent RNA helicase DDX20; RNA, HELICASE, DEAD,

CONSERVED DOMAIN; HET: ANP; 1.9A {Homo sapiens}
Probability: 97.55     E-value: 5.3E-5     Score: 69.5     Aligned Cols: 160     Identities: 12%     Similarity: 0.045   

 
Q ss_pred HHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

....+‐+..+++ .+.++|.+.+..+..                  .+.+++.+++|+|||.++...+..

T Consensus  33 ~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~g~GKt~~~~~~~~~  84 (230)

T 3B7G_B 33 RPVLEGLRAAGFERPSPVQLKAIPLGRC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GLDLIVQAKSGTGK

T ss_dssp HHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHH

T ss_pred HHHHHHHHHCCCCCCCHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCCHHHHHHHHHHH

Q ss_pred HHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHH‐‐‐cccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 89 GLILFG‐ERLIIHSAHEFKTAVNGMERLESLIA‐‐‐KSGLKYKAKQAHGAESIEILDGPN

Q Consensus  89 ~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

.+.... ...+++++|+...+..+...+.....   ....................    .+..|.+.+.

T Consensus  85 ~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~  150 (230)

T 3B7G_B 85 SLVLENLSTQILILAPTREIAVQIHSVITAIGIKMEGLECHVFIGGTPLSQDKTRL‐‐‐‐

T ss_dssp HCCTTCCSCCEEEECSSHHHHHHHHHHHHHHGGGSTTCCEEEECTTSCHHHHHHHT‐‐‐‐TSCS

T ss_pred HHHhcCCCCcEEEEeCCHHHHHHHHHHHHHHhhcccCCeEEEEECCCChhHHHHHH‐‐‐‐cCCC

Q ss_pred C‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhc‐‐‐‐‐CHHHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 155 T‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTI‐‐‐‐‐TPGSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  155 ~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~‐‐‐‐‐~~~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.       ........++++++||++.+     ....+..+...+... ...+++++||.

T Consensus  151 ~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~l~~~~~~~‐~~~i~~sat~~  209 (230)

T 3B7G_B 151 GRIKQLIELDYLNPGSIRLFILDEADKLLEEGSFQEQINWIYSSLPAS‐KQMLAVSATYP

T ss_dssp HHHHHHHHTTSSCGGGCCEEEEETHHHHHSTTSSHHHHHHHHHHSCSS‐CEEEEEESCCC

T ss_pred HHHHHHHHcCCcCcccCcEEEEcCHHHHhhcCChHHHHHHHHHhCCCC‐CeEEEEEccCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2oxc)
45. 2OXC_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2OXC) Probable ATP-dependent RNA helicase DDX20; RNA, HELICASE, DEAD,

STRUCTURAL GENOMICS; HET: ADP; 1.3A {Homo sapiens}
Probability: 97.55     E-value: 5.3E-5     Score: 69.5     Aligned Cols: 160     Identities: 12%     Similarity: 0.045   

 
Q ss_pred HHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

....+‐+..+++ .+.++|.+.+..+..                  .+.+++.+++|+|||.++...+..

T Consensus  33 ~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~g~GKt~~~~~~~~~  84 (230)

T 2OXC_A 33 RPVLEGLRAAGFERPSPVQLKAIPLGRC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GLDLIVQAKSGTGK

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3b7g
http://pdb.rcsb.org/pdb/explore.do?structureId=3B7G
http://www.ebi.ac.uk/pdbe/entry/pdb/2oxc
http://pdb.rcsb.org/pdb/explore.do?structureId=2OXC


T ss_dssp HHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSSHHHHHHHHHHH

T ss_pred HHHHHHHHHCCCCCCCHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCCHHHHHHHHHHH

Q ss_pred HHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHH‐‐‐cccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 89 GLILFG‐ERLIIHSAHEFKTAVNGMERLESLIA‐‐‐KSGLKYKAKQAHGAESIEILDGPN

Q Consensus  89 ~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

.+.... ...+++++|+...+..+...+.....   ....................    .+..|.+.+.

T Consensus  85 ~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~  150 (230)

T 2OXC_A 85 SLVLENLSTQILILAPTREIAVQIHSVITAIGIKMEGLECHVFIGGTPLSQDKTRL‐‐‐‐

T ss_dssp HCCTTSCSCCEEEECSSHHHHHHHHHHHHHHTTTSTTCCEEEECTTSCHHHHHHHT‐‐‐‐TSCS

T ss_pred HHHhcCCCCcEEEEeCCHHHHHHHHHHHHHHhhcccCCeEEEEECCCChhHHHHHH‐‐‐‐cCCC

Q ss_pred C‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhc‐‐‐‐‐CHHHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 155 T‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTI‐‐‐‐‐TPGSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  155 ~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~‐‐‐‐‐~~~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.       ........++++++||++.+     ....+..+...+... ...+++++||.

T Consensus  151 ~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~l~~~~~~~‐~~~i~~sat~~  209 (230)

T 2OXC_A 151 GRIKQLIELDYLNPGSIRLFILDEADKLLEEGSFQEQINWIYSSLPAS‐KQMLAVSATYP

T ss_dssp HHHHHHHHTTSSCGGGCCEEEESSHHHHHSTTSSHHHHHHHHHHSCSS‐CEEEEEESCCC

T ss_pred HHHHHHHHcCCcCcccCcEEEEcCHHHHhhcCChHHHHHHHHHhCCCC‐CeEEEEEccCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3fe2)
46. 3FE2_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3FE2) Probable ATP-dependent RNA helicase DDX5; RNA HELICASE, DEAD,

ADP, ATP-binding; HET: ADP, SO4; 2.6A {Homo sapiens}
Probability: 97.55     E-value: 3.0E-5     Score: 72.08     Aligned Cols: 163     Identities: 12%     Similarity: 0.022   

 
Q ss_pred hHHHHHHHHHHcCCC‐CCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGLI‐LDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~~‐l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+...++. ++++|.+.+..+..                  .+.+++.+++|+|||+++...+

T Consensus  36 ~~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~il~~~~g~GKt~~~~~~~  87 (242)

T 3FE2_A 36 FPANVMDVIARQNFTEPTAIQAQGWPVALS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GLDMVGVAQTGS

T ss_dssp CCHHHHHHHHTTTCCSCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEEECTTSC

T ss_pred CCHHHHHHHHHCCCCCCcHHHHhHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCC

Q ss_pred HHHHHHhC‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEe

Q Klein_Draft 87 LAGLILFG‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIE

Q Consensus  87 ~~~~~~~~‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~  148 (510)

...+...+      ...+++++|+...+.++...+.......  ..................   .++..

T Consensus  88 ~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~  154 (242)

T 3FE2_A 88 IVHINHQPFLERGDGPICLVLAPTRELAQQVQQVAAEYCRACRLKSTCIYGGAPKGPQIR

T ss_dssp HHHHHTSCCCCTTCCCSEEEECSSHHHHHHHHHHHHHHHHHTTCCEEEECTTSCHHHHHHHH

T ss_pred HHHHhccccccCCCCCeEEEEeCCHHHHHHHHHHHHHHHHhcCCeEEEEECCCCchHHHHHH

Q ss_pred EEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 149 VIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  149 i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

+.+.+..       .......+.+++++||++.+..    ..+..+...+... ...+++++|+.

T Consensus  155 i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  218 (242)

T 3FE2_A 155 ICIATPGRLIDFLECGKTNLRRTTYLVLDEADRMLDMGFEPQIRKIVDQIRPD‐RQTLMW

T ss_dssp EEEECHHHHHHHHHHTSCCCTTCCEEEETTHHHHHHTTCHHHHHHHHTTSCSS‐CEEEEEE

T ss_pred EEEeCHHHHHHHHHhCCCChhhCCEEEEecHHHHhhcCcHHHHHHHHHhcCcC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jb2)
47. 5JB2_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5JB2) LGP2/RNA Complex; Innate immune pattern recognition receptor;

HET: ADP, GTP; 2.2A {Gallus gallus}

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3fe2
http://pdb.rcsb.org/pdb/explore.do?structureId=3FE2
http://www.ebi.ac.uk/pdbe/entry/pdb/5jb2
http://pdb.rcsb.org/pdb/explore.do?structureId=5JB2


Probability: 97.54     E-value: 1.5E-5     Score: 86.79     Aligned Cols: 155     Identities: 12%     Similarity: 0.003   
 

Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

+..|.++|.+.+..++.                  .+..++.+++|+|||..+...+...+...+...++

T Consensus  6 ~~~Lr~yQ~e~~~~~l~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~~tGsGKT~~a~~~~~~~~~~~~~~~vl  57 (680)

T 5JB2_A 6 GSELHGYQLEAVAPALR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRNSIVWLPTGAGKTRAAVHVCRRH

T ss_dssp ‐CCCCHHHHHHTHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHH

T ss_pred CCCCcHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEeCCCCCHHHHHHHHHHHHHHh

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEecCCCCCcEEEEEECCCC‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTRTDR‐‐‐‐‐‐‐‐‐‐‐  157 (510)

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐  157 (510)

+++|+...+.+....+...+... .+....+...........   ..+..|.+.+...‐           

T Consensus  58 il~P~~~l~~q~~~~~~~~~~~~~~v~~~~g~~~~~~~~~~~‐‐‐~~~~~ivI~T~~~l~~~l~~~~~~~  124 (680)

T 5JB2_A 58 VLVNKVHLVQQHLEKEFHVLRDAFKVTAVSGDSSHKCFFGQL‐‐‐AKGSDVVICTAQILQN

T ss_dssp EEESSTHHHHHHHHHTGGGGGGTSCCCCBCTTTGGGSCHHHH‐‐‐HHTCCC‐CEEHHHHHHHHH

T ss_pred EEecChHHHHHHHHHHHHhhccCcEEEEEeCCCcccccHhHH‐‐‐hhcCCEEEECHHHHHHHHh

Q ss_pred CCcccceeEEEEecHHhcCHH‐‐‐‐‐‐HHHHHHhhh‐‐cCCCCCEEEEEecCCCCC

Q Klein_Draft 158 SGLGLTADRVIFDEAMTITPG‐‐‐‐‐‐SLKALLPTV‐‐SSRPNPQIVYTGTAADQR  205 (510)

Q Consensus  158 ~~~G~~~~~v~iDE~~~~~~~‐‐‐‐‐‐~~~~~~~~l‐‐~~~~~~~i~~~stp~~~~  205 (510)

...‐..++++|+||+++....      ....+...+  .......+.+++||....

T Consensus  125 ~~~~~~~~liI~DE~H~~~~~~~~~~~~~~~~~~~~~~~~~~~~ii~LTaTp~~~~  180 (680)

T 5JB2_A 125 RVELTDFSLLVIDECHHTQKEAVYNKIMLSYLQKKLSGQRDLPQILGLTASPGTGG  180 (680)

T ss_dssp CCCGGGCSEEEETTGGGCSTTSHHHHHHHHHHHHHHTTCCCCCEEEEEESCCCCTT

T ss_pred cccccceeEEEEecHHHhcCCCHHHHHHHHHHHHHhcCCCCCCcEEEEEcCCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jaj)
48. 5JAJ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5JAJ) LGP2/RNA Complex; Innate immune pattern recognition receptor; HET:

ADP, EDO; 1.5A {Gallus gallus}
Probability: 97.53     E-value: 1.4E-5     Score: 87.23     Aligned Cols: 155     Identities: 10%     Similarity: 0.009   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

+..|.++|.+.+..++.                  .+..++.+++|+|||..+...+...+...+...++

T Consensus  7 ~~~lr~~Q~e~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐g~~~ii~~~tGsGKT~~a~~~~~~~~~~~~~~~vl  58 (681)

T 5JAJ_A 7 GSELHGYQLEAVAPALR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRNSIVWLPTGAGKTRAAVHVCRRH

T ss_dssp ‐‐CCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHH

T ss_pred CCCchHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEeCCCCCHHHHHHHHHHHHHH

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEEecCCCCCcEEEEEECCCC‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTRTDR‐‐‐‐‐‐‐‐‐‐‐  157 (510)

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐  157 (510)

+++|+...+.+....+...+... .+....+...........   ..+..|.+.+...‐           

T Consensus  59 ilvP~~~l~~q~~~~~~~~~~~~~~v~~~~g~~~~~~~~~~~‐‐‐~~~~~IvI~T~~~l~~~l~~~~~~~  125 (681)

T 5JAJ_A 59 VLVNKVHLVQQHLEKEFHVLRDAFKVTAVSGDSSHKCFFGQL‐‐‐AKGSDVVICTAQILQN

T ss_dssp EEESSHHHHHHHHHHTGGGGGGTSCEEEECTTTTTSSCHHHH‐‐‐HHTCSEEEEEHHHHHHHHH

T ss_pred EEeCChHHHHHHHHHHHHhhccCcEEEEEeCCCCcccchhHH‐‐‐hhCCCEEEECHHHHHHHHh

Q ss_pred CCcccceeEEEEecHHhcCHHHH‐HHHHhhh‐‐‐‐‐‐‐cCCCCCEEEEEecCCCCC

Q Klein_Draft 158 SGLGLTADRVIFDEAMTITPGSL‐KALLPTV‐‐‐‐‐‐‐SSRPNPQIVYTGTAADQR  205 (510)

Q Consensus  158 ~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l‐‐‐‐‐‐‐~~~~~~~i~~~stp~~~~  205 (510)

......+++||+||+++.....‐ ..++...       .......+.+++||....

T Consensus  126 ~~~~~~~~liIiDE~H~~~~~~~~~~~~~~~~~~~~~~~~~~~~ii~LTaTp~~~~  181 (681)

T 5JAJ_A 126 RVELTDFSLLVIDECHHTQKEAVYNKIMLSYLQKKLSGQRDLPQILGLTASPGTGG  181 (681)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5jaj
http://pdb.rcsb.org/pdb/explore.do?structureId=5JAJ


T ss_dssp CCCGGGCSEEEETTGGGCSTTSHHHHHHHHHHHHHHTTCCCCCEEEEEESCCCCTT

T ss_pred ccChhhceEEEEecHHHcCCCcHHHHHHHHHHHHHhcCCCCCCcEEEEECCCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3bor)
49. 3BOR_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3BOR) Human initiation factor 4A-II (E.C.3.6.1.-); translation initiation,

DEAD box, structural; 1.85A {Homo sapiens}
Probability: 97.53     E-value: 3.0E-5     Score: 72.22     Aligned Cols: 166     Identities: 13%     Similarity: 0.033   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+...|+ .++++|.+.+..+..                  ...+++.+++|+|||.++...+

T Consensus  37 ~~~~~~~~~~~~~~~~~~~~Q~~~i~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~~GsGKT~~~~~~i  88 (237)

T 3BOR_A 37 LKESLLRGIYAYGFEKPSAIQQRAIIPCIK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GYDVIAQAQSGT

T ss_dssp CCHHHHHHHHHHTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEECCCSSHHHHHHHHHHH

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCC

Q ss_pred HHHHHHh‐CCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILF‐GERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNP

Q Consensus  87 ~~~~~~~‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~  155 (510)

+..+... ....+++++|+...+.++...+..+...........................+..|.+.+..

T Consensus  89 ~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iiv~t~~  158 (237)

T 3BOR_A 89 LQQLEIEFKETQALVLAPTRELAQQIQKVILALGDYMGATCHACIGGTNVRNEMQKLQAE

T ss_dssp HHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHHTTTTTCCEEEECC‐‐‐‐‐‐‐‐‐‐‐‐‐CCCS

T ss_pred HHHHhHHccCCeEEEEcCCHHHHHHHHHHHHHHHhhhCCeEEEEeCCccHHHHHHHHHHh

Q ss_pred ‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 156 ‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA  202 (510)

Q Consensus  156 ‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

       .........+++++||++.+..    ..+..+...+... ...+++++|+.

T Consensus  159 ~l~~~~~~~~~~~~~~~~lIiDEah~~~~~~~~~~~~~~~~~~~~~‐~~~i~~saT~~  215 (237)

T 3BOR_A 159 RVFDMLNRRYLSPKWIKMFVLDEADEMLSRGFKDQIYEIFQKLNTS‐IQVVLLSATMP  215 (237)

T ss_dssp HHHHHHHTTSSCSTTCCEEEEESHHHHHHTTCHHHHHHHHHHSCTT‐CEEEEECSSCC

T ss_pred HHHHHHHcCCCChhhCCEEEEeCHHHHhhcCcHHHHHHHHHhCCCC‐CEEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1fuu)
50. 1FUU_B (http://pdb.rcsb.org/pdb/explore.do?structureId=1FUU) INITIATION FACTOR 4A; IF4A, HELICASE, DEAD-BOX PROTEIN,

TRANSLATION; 2.5A {Saccharomyces cerevisiae} SCOP: c.37.1.19
Probability: 97.52     E-value: 4.0E-5     Score: 76.93     Aligned Cols: 162     Identities: 12%     Similarity: 0.041   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+......‐+...++ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  28 l~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~tG~GKT~~~~~~~  79 (394)

T 1FUU_B 28 LDENLLRGVFGYGFEEPSAIQQRAIMPIIE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GHDVLAQAQSGT

T ss_dssp CCHHHHHHHHHHTCCSCCTTHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEECCCSSHHHHHHHHHHH

T ss_pred CCHHHHHHHHhcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCC

Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGP

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

+..+.... ...+++++|+...+.++...+.......  ..................    .+..|.+.+

T Consensus  80 ~~~~~~~~~~~~~lvv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~iii~t  145 (394)

T 1FUU_B 80 LQRIDTSVKAPQALMLAPTRELALQIQKVVMALAFHMDIKVHACIGGTSFVEDAEGL‐‐‐‐

T ss_dssp HHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHHTTTSCCCEEEECSSCCHHHHHHHH‐‐‐‐

T ss_pred HHHHhccCCCCcEEEEeCCHHHHHHHHHHHHHHhhCCCCEEEEEecCCChHhcHHhh‐‐‐‐ccCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3bor
http://pdb.rcsb.org/pdb/explore.do?structureId=3BOR
http://www.ebi.ac.uk/pdbe/entry/pdb/1fuu
http://pdb.rcsb.org/pdb/explore.do?structureId=1FUU


Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       ........++++++||++.+..    ..+..+...+... ...+++++||.

T Consensus  146 ~~~l~~~~~~~~~~~~~~~~vivDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  204 (394)

T 1FUU_B 146 PGRVFDNIQRRRFRTDKIKMFILDEADEMLSSGFKEQIYQIFTLLPPT‐TQVVLLSATMP

T ss_dssp HHHHHHHHHTTSSCCTTCCEEEETTHHHHHHTTCHHHHHHHHHTSCTT‐CEEEEECSSCC

T ss_pred HHHHHHHHHcCCcccccCcEEEEeCHHHHhhcCcHHHHHHHHhcCCCC‐cEEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2fz4)
51. 2FZ4_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2FZ4) DNA repair protein RAD25; RecA-like domain, DNA damage

recognition; 2.4A {Archaeoglobus fulgidus} SCOP: c.37.1.19
Probability: 97.5     E-value: 3.3E-5     Score: 72.08     Aligned Cols: 140     Identities: 16%     Similarity: 0.077   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

..+.|+++|.+++..+..                  .+.+++.+++|+|||.++...+...     ...+

T Consensus  90 ~~~~l~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~~GsGKT~~~~~~i~~~‐‐‐‐‐~~~~  136 (237)

T 2FZ4_A 90 AEISLRDYQEKALERWLV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐DKRGCIVLPTGSGKTHVAMAAINE

T ss_dssp CCCCCCHHHHHHHHHHTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TSEEEEEESSSTTHHHHHHHHHHH

T ss_pred CCCCCCHHHHHHHHHHhh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEeCCCCCHHHHHHHHHHh

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐CCCCcccc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐~~~~~G~~~  164 (510)

++++|+...+.++...+..+.........‐...             .+..|.+.+..    .....+..+

T Consensus  137 lii~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~v~t~~~l~~~~~~~~~~~  193 (237)

T 2FZ4_A 137 LIVVPTLALAEQWKERLGIFGEEYVGEFSGRIK‐‐‐‐‐‐‐‐‐‐‐‐‐ELKPLTVSTYDSAY

T ss_dssp EEEESSHHHHHHHHHHHGGGCGGGEEEESSSCB‐‐‐‐‐‐‐‐‐‐‐‐‐CCCSEEEEEHHHHHH

T ss_pred EEEECCHHHHHHHHHHHHhhChhhcEEeecCcc‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCEEEEeHHHHhHhHHHh

Q ss_pred eEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCCCC

Q Klein_Draft 165 DRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQRT  206 (510)

Q Consensus  165 ~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~~~  206 (510)

+++|+||++.+....+..+...+..  ..++++++||...+.

T Consensus  194 ~~iIiDEah~l~~~~~~~~~~~~~~‐‐~~~i~lsaT~~~~~~  233 (237)

T 2FZ4_A 194 MLLIFDEVHHLPAESYVQIAQMSIA‐‐PFRLGLTATFEREDG  233 (237)

T ss_dssp SEEEEECSSCCCTTTHHHHHHTCCC‐‐SEEEEEEESCC‐‐‐‐

T ss_pred cEEEEEChhhCCchHHHHHHHhcCC‐‐CeEEEEeCCCcccCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2z0m)
52. 2Z0M_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2Z0M) 337aa long hypothetical ATP-dependent RNA; helicase, ATP-binding,

Hydrolase, Nucleotide-binding, RNA; 1.9A {Sulfolobus tokodaii}
Probability: 97.5     E-value: 3.1E-5     Score: 75.29     Aligned Cols: 160     Identities: 11%     Similarity: -0.032   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+..+|+ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  1 l~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~G~GKT~~~~~~~  52 (337)

T 2Z0M_A 1 MNEKIEQAIREMGFKNFTEVQSKTIPLMLQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNVVVRAKTGS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSS

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEcCCCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2fz4
http://pdb.rcsb.org/pdb/explore.do?structureId=2FZ4
http://www.ebi.ac.uk/pdbe/entry/pdb/2z0m
http://pdb.rcsb.org/pdb/explore.do?structureId=2Z0M


Q ss_pred HHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGPN

Q Consensus  87 ~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

...     ...+++++|+...+.+....+.......  ..................    .+..|.+.+.

T Consensus  53 ~~~‐‐‐‐‐~~~~lii~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~  113 (337)

T 2Z0M_A 53 LEL‐‐‐‐‐GMKSLVVTPTRELTRQVASHIRDIGRYMDTKVAEVYGGMPYKAQINRV‐‐‐‐

T ss_dssp HHH‐‐‐‐‐TCCEEEECSSHHHHHHHHHHHHHHTTTSCCCEEEECTTSCHHHHHHHH‐‐‐‐TTCS

T ss_pred HHh‐‐‐‐‐cCcEEEEcCCHHHHHHHHHHHHHHHhcCCCcEEEecCCCchHHHHHhh‐‐‐‐cCCC

Q ss_pred C‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCHHHH‐HHHHhhhcCCCCCEEEEEecCCCC

Q Klein_Draft 155 T‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITPGSL‐KALLPTVSSRPNPQIVYTGTAADQ  204 (510)

Q Consensus  155 ~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~~~~~~i~~~stp~~~  204 (510)

+       .......+.+++++||++.+....+ ..+...+...+....++..+....

T Consensus  114 ~~~~~~~~~~~~~~~~~~~ii~DE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~sat~~  171 (337)

T 2Z0M_A 114 GRLLDLWSKGVIDLSSFEIVIIDEADLMFEMGFIDDIKIILAQTSNRKITGLFSATIP  171 (337)

T ss_dssp HHHHHHHHTTSCCGGGCSEEEEESHHHHHHTTCHHHHHHHHHHCTTCSEEEEEESCCC

T ss_pred HHHHHHHhcCCcchhhCcEEEEeCHHHHhhcCcHHHHHHHHHhCCCCceEEEEEecCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5fmf)
53. 5FMF_1 (http://pdb.rcsb.org/pdb/explore.do?structureId=5FMF) DNA REPAIR HELICASE RAD25, SSL2; TRANSCRIPTION, PRE-

INITIATION COMPLEX, RNA POLYMERASE; 6.0A {SACCHAROMYCES CEREVISIAE}
Probability: 97.49     E-value: 2.3E-5     Score: 81.82     Aligned Cols: 144     Identities: 12%     Similarity: 0.104   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhhe‐‐‐eEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAA‐‐‐SSFGLVVSRQNGKGSILEALE

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~‐‐‐~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~  96 (510)

.+.|+++|.+++..+..                  .   +..++.+++|+|||.++...+...     ..

T Consensus  66 ~~~l~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~ll~~~tGsGKT~~~~~~~~~~‐‐‐‐‐~~  112 (492)

T 5FMF_1 66 STQIRPYQEKSLSKMFG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NGRARSGIIVLPCGAGKTLVGITAA

T ss_dssp CCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TSSSSSEEEECCGGGCHHHHHHHHHHHH

T ss_pred CCCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCCcEEEEeCCCCCHHHHHHHHHHh

Q ss_pred eEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐CCC‐‐‐‐‐‐

Q Klein_Draft 97 LIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐

Q Consensus  97 ~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐~~~‐‐‐‐‐‐  158 (510)

.++|++|+...+.+....+..+....+......  .+.......    .+..|.+.+..  ...      

T Consensus  113 ~~liv~p~~~l~~q~~~~~~~~~~~~~~~~~~~‐‐~~~~~~~~~‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~  176 (492)

T 5FMF_1 113 SVIVLCTSSVSVMQWRQQFLQWCTLQPENCAVF‐‐TSDNKEMFQ‐‐‐‐TESGLVVSTYSMV

T ss_dssp CEEEEESSHHHHHHHHHHGGGTSCSSSTTCEEB‐‐SSSCBCCCC‐‐‐‐TTTTSEEEESCCSSSSCS

T ss_pred EEEEEecChhhHHHHHHHHHHHcCCChhhEEEE‐‐ecCCcchhc‐‐‐‐ccCCeEEecHHHHHh

Q ss_pred ‐‐‐‐‐‐‐CcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCC

Q Klein_Draft 159 ‐‐‐‐‐‐‐GLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQ  204 (510)

Q Consensus  159 ‐‐‐‐‐‐‐~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~  204 (510)

       .....++++|+||++.+....+..+...+..  ..++.+++||...

T Consensus  177 ~~~~~~~~~~~~~~~vIvDE~h~~~~~~~~~~~~~~~~‐‐~~~l~lSaT~~~~  227 (492)

T 5FMF_1 177 SQKVMDFLTGREWGFIILDEVHVVPAAMFRRVVSTIAA‐‐HAKLGLTATLVRE  227 (492)

T ss_dssp TTTSCSSSSSSSCSEEEEETGGGTTSTTTHHHHHTCCC‐‐CEEEEEESCCCCT

T ss_pred hHHHHHHHhcCCccEEEEeChhcCChHHHHHHHHHhhh‐‐ccEEEEeCCCccc

Template alignment
54. TIGR03817 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR03817) DECH_helic; helicase/secretion neighborhood

putative DEAH-box helicase. A conserved gene neighborhood widely spread in the Actinobacteria contains this uncharacterized
DEAH-box family helicase encoded convergently towards an operon of genes for protein homologous to type II secretion and pilus
formation proteins.
Probability: 97.49     E-value: 2.5E-5     Score: 86.17     Aligned Cols: 178     Identities: 13%     Similarity: 0.03   

 

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5fmf
http://pdb.rcsb.org/pdb/explore.do?structureId=5FMF
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR03817


Q ss_pred CCcEEeCCCCCCchHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhh

Q Klein_Draft 5 EPRIWLSPEANSSAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKW

Q Consensus  5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~  73 (510)

++|....‐+....+.....+.+...|+ .|+++|.+.+..+..                  .+.+++..|

T Consensus  8 ~~~~~~~~~~~~~~~~~~~~~l~~~g~~~l~~~Q~~a~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐g~~~li~~~  59 (742)

T TIGR03817 8 PARAGRTAPWPAWAHPDVVAALEAAGIHRPWQHQARAAELAHA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred CCCccccCCCCccCCHHHHHHHHHCCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCc

Q ss_pred CCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCc

Q Klein_Draft 74 RQNGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHG

Q Consensus  74 rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~  143 (510)

+|+|||.++...++..+...++..+++++|+...+.+....+..+.........+............   

T Consensus  60 tGsGKT~~~~l~il~~~~~~~~~~~Lii~P~~aL~~~~~~~l~~~~~~~~~v~~~~g~~~~~~~~~~‐‐‐  126 (742)

T TIGR03817 60 TASGKSLAYQLPVLSALADDPRATALYLAPTKALAADQLRAVRELTLRGVRPATYDGDTP

T ss_pred CCCCHHHHHHHHHHHHHhcCCCCeEEEEeCcHHHHHHHHHHHHHHccCCCccEEEeCCCC

Q ss_pred CCCcEEEEEECC‐‐‐CCCCccc‐‐‐‐‐‐‐‐ceeEEEEecHHhcCH‐‐‐HHHHHHHhhhc‐‐‐‐‐‐CCCCC

Q Klein_Draft 144 NPGARVIFQTRT‐‐‐DRSGLGL‐‐‐‐‐‐‐‐TADRVIFDEAMTITP‐‐‐GSLKALLPTVS‐‐‐‐‐‐

Q Consensus  144 ~~g~~i~~~~~~‐‐‐~~~~~G~‐‐‐‐‐‐‐‐~~~~v~iDE~~~~~~‐‐‐~~~~~~~~~l~‐‐‐‐‐‐~~~~~  193 (510)

.....|.+.+.+   ..‐..+.        +++++|+||++.+..   ..+..+..++.      ..+..

T Consensus  127 ~~~~~iii~Tp~~l~~~l~~~~~~~~~~l~~~~~iViDE~H~~~~~~g~~~~~~l~~l~~~~~~~~~~~~  196 (742)

T TIGR03817 127 REHARYVLTNPDMLHRGILPSHARWARFLRRLRYVVIDECHSYRGVFGSHVALVLRRLRR

T ss_pred HHcCCEEEECHHHHHHcccccchHHHHHHhccCEEEEEChhhhccCCchHHHHHHHHHHHHHHHh

Q ss_pred EEEEEecCCC

Q Klein_Draft 194 QIVYTGTAAD  203 (510)

Q Consensus  194 ~i~~~stp~~  203 (510)

.+.+++|+..

T Consensus  197 ~i~lSAT~~~  206 (742)

T TIGR03817 197 FVLASATTAD  206 (742)

T ss_pred EEEEEcCCCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam07652)
55. PF07652.13 (http://pfam.xfam.org/family/PF07652.13#tabview=tab0) ; Flavi_DEAD ; Flavivirus DEAD domain

Probability: 97.48     E-value: 2.0E-5     Score: 66.28     Aligned Cols: 134     Identities: 16%     Similarity: 0.095   
 

Q ss_pred heeEeeEEecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccc

Q Klein_Draft 64 AASSFGLVVSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSG

Q Consensus  64 ~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~  133 (510)

..+.+++.|++|+|||+++...++..+.. ++..+++++|+...+..+...+..................

T Consensus  3 ~~~~~~~~~~~G~GKT~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (148)

T PF07652.13 3 KKQLIVLDPHPGAGKTRKVLPEFIRQAVE‐RRLWTLALAPTRVVAAEMAEALNGLPVRYL

T ss_pred CCcEEEEeCCCCCCHHHHHHHHHHHHHHh‐CCCeEEEEeChHHHHHHHHHHhcCCCccccCc

Q ss_pred CceEEEecCCCCCcEEEEEECCCCCCcccceeEEEEecHHhcCHHHHH‐‐HHHhhhcCCCCC

Q Klein_Draft 134 AESIEILDGPNPGARVIFQTRTDRSGLGLTADRVIFDEAMTITPGSLK‐‐ALLPTVSSRP

Q Consensus  134 ~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~~v~iDE~~~~~~~~~~‐‐~~~~~l~~~~~~~i~~~s‐t  200 (510)

.......    +...+......  .....+.+++++||++.+..+.+.  .+...+...+...+++++ |

T Consensus  72 ~~~~~~~‐‐‐‐~~~~~~~~~~~‐‐~~~~~~~~~iiiDE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~s~t  135 (148)

T PF07652.13 72 KEIVDLM‐‐‐‐CHATFTMRLLS‐‐GGRVPNYNMFIMDEAHFTDPSSIAARGYISTKVDMG

T ss_pred CceEEEE‐‐‐‐EechHHHHHhc‐‐CCccCCcCEEEEeChHHcCcchhhhHhHHHheeecCCC

Q ss_pred CCCC

Q Klein_Draft 201 AADQ  204 (510)

Q Consensus  201 p~~~  204 (510)

|...

T Consensus  136 ~~~~  139 (148)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam07652
http://pfam.xfam.org/family/PF07652.13#tabview=tab0


T PF07652.13 136 PPGS  139 (148)

T ss_pred CCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2j0u)
56. 2J0U_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2J0U) ATP-DEPENDENT RNA HELICASE DDX48, PROTEIN; HYDROLASE, ATP-

BINDING, DNA-BINDING, NUCLEAR PROTEIN; 3.0A {HOMO SAPIENS}
Probability: 97.48     E-value: 3.0E-5     Score: 76.81     Aligned Cols: 163     Identities: 16%     Similarity: 0.079   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+..+++ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  8 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~G~GKT~~~~~~~  59 (374)

T 2J0U_A 8 LREDLLRGIYAYGFEKPSAIQQRAIKQIIK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDVIAQSQSGT

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCSSTTTT

T ss_pred CCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGP

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

...+.... ...+++++|+...+.+....+.......  ..................   ..+..+.+.+

T Consensus  60 ~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t  126 (374)

T 2J0U_A 60 LQCLDIQVRETQALILAPTRELAVQVQKGLLALGDYMNVQCHACIGGTNVGEDIRKL‐‐‐

T ss_dssp HHHCCSSSCSCCEEEECSCHHHHHHHHHHHHHHHTTTTCCCCEECCCSCHHHHHHHH‐‐‐

T ss_pred HHHhccccCCccEEEEeCCHHHHHHHHHHHHHHhccCCceEEEEecCCCHHHHHHHH‐‐‐

Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       .........+++++||++.+..    ..+..+...+... ...+++++||.

T Consensus  127 ~~~~~~~~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  185 (374)

T 2J0U_A 127 PGRVFDMIRRRSLRTRAIKMLVLDEADEMLNKGFKEQIYDVYRYLPPA‐TQVVLISATLP

T ss_dssp HHHHHHHHHTSCSCCTTCCEEEETTHHHHHTTTCHHHHHHHHHTSCTT‐CEEEEEESCCC

T ss_pred HHHHHHHHHcCCcCcCCccEEEEeCHHHHHHhchHHHHHHHHHcCCcc‐cEEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4buj)
57. 4BUJ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4BUJ) ANTIVIRAL HELICASE SKI2 (E.C.3.6.4.13), SUPERKILLER; HYDROLASE,

DEXH BOX HELICASE, RNA; HET: SO4; 3.7A {SACCHAROMYCES CEREVISIAE}
Probability: 97.46     E-value: 4.6E-5     Score: 87.23     Aligned Cols: 171     Identities: 12%     Similarity: 0.051   

 
Q ss_pred CCCCCcEEeCCCCCCchHHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh

Q Klein_Draft 2 GVQEPRIWLSPEANSSAGQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKK

Q Consensus  2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~  71 (510)

..+‐+..................+....++.|+++|.+++..+..                  ...+++.

T Consensus  303 ~~~w~~~~~~~~~~~~~~~l~~~~~~~~~f~L~~~Q~~ai~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~viv~  354 (1044)

T 4BUJ_A 303 XXEWAHVVDLNHKIENFDELIPNPARSWPFELDTFQKEAVYHLEQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp HCCCEEECCSSSCCSCHHHHSSSCSCCCSSCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TC

T ss_pred CCCCceeecccchhcchhHhccChhHhCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CC

Q ss_pred ecCCCCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCc

Q Klein_Draft 72 VSRQNGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQA

Q Consensus  72 ~~rg~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~  141 (510)

+++|+|||+++...++..+..  ..+++|++|+...+.+....+...+....+....+.....       

T Consensus  355 a~TGsGKT~va~~ai~~~~~~‐‐~~kvl~v~P~kaLa~q~~~~~~~~~~~~~Vg~~~gd~~~~‐‐‐‐‐‐‐  415 (1044)

T 4BUJ_A 355 AHTSAGKTVVAEYAIAMAHRN‐‐MTKTIYTSPIKALSNQKFRDFKETFDDVNIGLITGDV

T ss_dssp CCTTSSCHHHHHHHHHHHHHT‐‐TCEEEEEESSHHHHHHHHHHHHHHCSSCCEEEECSSC

T ss_pred cCCCCCHHHHHHHHHHHHHHc‐‐CCeEEEEeCcHHHHHHHHHHHHHHhCCCcEEEEeCCCCCC‐‐‐‐‐‐‐

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2j0u
http://pdb.rcsb.org/pdb/explore.do?structureId=2J0U
http://www.ebi.ac.uk/pdbe/entry/pdb/4buj
http://pdb.rcsb.org/pdb/explore.do?structureId=4BUJ


Q ss_pred CCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCC

Q Klein_Draft 142 GPNPGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSR

Q Consensus  142 ~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~st  200 (510)

   ....|.+.+..       .....‐.++++||+||+|.+.+    ..+..+...+... ...+++++|

T Consensus  416 ‐‐‐~~~~Ili~T~e~L~~~l~~~~~~l~~~~~VIiDEvH~i~d~~r~~~~e~ll~~l~~~‐~~iIlLSAT  481 (1044)

T 4BUJ_A 416 ‐‐‐PDANCLIMTTEILRSMLYRGADLIRDVEFVIFDEVHYVNDQDRGVVWEEVIIMLPQH

T ss_dssp ‐‐‐TTCSEEEEEHHHHHHHHHTTCGGGGSEEEEEEESGGGTTCTTTHHHHHHHHHHSBTT‐C

T ss_pred ‐‐‐CCCCEEEecHHHHHHHHHcCChHHhcCCEEEEEcHHHhCCCCccHHHHHHHHHCCCC‐c

Q ss_pred CCC

Q Klein_Draft 201 AAD  203 (510)

Q Consensus  201 p~~  203 (510)

+..

T Consensus  482 ~~n  484 (1044)

T 4BUJ_A 482 VPN  484 (1044)

T ss_dssp CSC

T ss_pred CCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5sup)
58. 5SUP_B (http://pdb.rcsb.org/pdb/explore.do?structureId=5SUP) ATP-dependent RNA helicase SUB2, YRA1/RNA; mRNA export,

HYDROLASE-RNA complex; HET: BEF, ADP; 2.6A {Saccharomyces cerevisiae}
Probability: 97.45     E-value: 8.7E-5     Score: 74.33     Aligned Cols: 163     Identities: 10%     Similarity: 0.052   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+...++ .|+++|.+.+..+..                  .+.+++.++.|+|||.++...+

T Consensus  13 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~tG~GKT~~~~~~~  64 (390)

T 5SUP_B 13 LKPELSRAIIDCGFEHPSEVQQHTIPQSIH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GTDVLCQAKSGL

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSSS

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEE‐‐‐‐‐‐Ee

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIE‐‐‐‐‐‐IL

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~‐‐‐‐‐‐~~~~~~~g~~i  149 (510)

+..+...+ ...+++++|+...+.++...+..+....+‐..............      ..   ..+..|

T Consensus  65 ~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i  131 (390)

T 5SUP_B 65 LQQLDPVPGEVAVVVICNARELAYQIRNEYLRFSKYMPDVKTAVFYGGTPISKDAELLKN

T ss_dssp HHHCCCCTTCCCEEEECSSHHHHHHHHHHHHHHTTTCTTCCEEEECTTSCHHHHHHHHHCT‐‐‐TTCCS

T ss_pred HHHhCCCCCceeEEEEeChHHHHHHHHHHHHHHHccCCCCeEEEEECCCCcchhHHHHhcC‐‐‐CCCCC

Q ss_pred EEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 150 IFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  150 ~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.+.+..       .....‐..++++|+||++.+..     ..+..+....... ...+++++||.

T Consensus  132 ii~t~~~l~~~~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  195 (390)

T 5SUP_B 132 VVATPGRLKALVREKYIDLSHVKNFVIDECDKVLEELDMRRDVQEIFRATPRD‐KQVMMF

T ss_dssp EEECHHHHHHHHHTTSSCCTTCCEEEEETHHHHHHSHHHHHHHHHHHTTSCSS‐SEEEEEE

T ss_pred EEECHHHHHHHHHcCCCChhhCcEEEEeCHHHHHHhcchHHHHHHHHHhCCCC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1w36)
59. 1W36_D (http://pdb.rcsb.org/pdb/explore.do?structureId=1W36) EXODEOXYRIBONUCLEASE V BETA CHAIN (E.C.3.1.11.5);

RECOMBINATION, HELICASE, NUCLEASE, HYDROLASE, DNA; 3.1A {ESCHERICHIA COLI} SCOP: c.37.1.19
Probability: 97.45     E-value: 3.5E-5     Score: 82.89     Aligned Cols: 148     Identities: 19%     Similarity: 0.145   

 

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5sup
http://pdb.rcsb.org/pdb/explore.do?structureId=5SUP
http://www.ebi.ac.uk/pdbe/entry/pdb/1w36
http://pdb.rcsb.org/pdb/explore.do?structureId=1W36


Q ss_pred CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 32 ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  32 ~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~‐‐~~i~  99 (510)

.+.++|+.++..+..                  .+..++.|++|+|||+++...+.......+.  .+++

T Consensus  149 ~~~~~Q~~a~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~G~~GTGKTt~i~~l~~~l~~~~~~~~~~i~  200 (608)

T 1W36_D 149 DEINWQKVAAAVALT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RRISVISGGPGTGKTTTVAKLLAALIQ

T ss_pred CCCHHHHHHHHHHhh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEECCCCCCHHHHHHHHHHHHHHh

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECCCCCCcccc

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRTDRSG

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~~~~~~G~~~~~v~i  169 (510)

+++||...+..+...+...+..................++..  .‐+.................++++||

T Consensus  201 ~~apT~~aa~~l~~~~~~~~~~~~~~~~~~~~~~~~~~Ti~~‐‐~l~~~~~~~~~~~~~~~~~~~d~iII  268 (608)

T 1W36_D 201 LAAPTGKAAARLTESLGKALRQLPLTDEQKKRIPEDASTLHR‐‐LLGAQPGSQRLRHHAG

T ss_pred EEcCCHHHHHHHHHHHHHHHHcCCCCHHHHhcCCcccchHHH‐‐HhcCCCCCccccccCCCCCCCC

Q ss_pred ecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 170 DEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  170 DE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

||++.++...+..+...+..  ..+++++|‐+

T Consensus  269 DEasmv~~~~~~~Ll~~l~~‐‐~~rlIlvGD~  298 (608)

T 1W36_D 269 DEASMIDLPMMSRLIDALPD‐‐HARVIFLGDR  298 (608)

T ss_pred eCcccCCHHHHHHHHHhCCC‐‐CcEEEEEeCh

Template alignment
60. TIGR04095 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR04095) dnd_restrict_1; DNA phosphorothioation system

restriction enzyme. The DNA phosphorothioate modification system dnd (DNA instability during electrophoresis) recently has been
shown to provide a modification essential to a restriction system.
Probability: 97.44     E-value: 2.2E-5     Score: 80.17     Aligned Cols: 148     Identities: 14%     Similarity: 0.0   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

.+.|+++|.+++..+..                 .....++.+++|+|||.++...+...+...+...++

T Consensus  6 ~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~li~~~tG~GKT~~~~~~~~~~~~~~~~~~~l  58 (451)

T TIGR04095 6 TFELRDYQKEAIRAWFK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NNGRGILKMATGTGKTLTALAAASKL

T ss_pred CCCCCHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐hCCCEEEEcCCCCCHHHHHHHHHHHHHHhh

Q ss_pred EEcCCHHHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 100 HSAHEFKTAVNGMERLESL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐IAKSGLKYKAKQAHGAESIEILDGPN

Q Consensus  100 i~~~t~~~a~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

|++|+...+.+....+..+               ‐.................+.+.    +...+.....

T Consensus  59 vi~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~i~‐‐‐‐t~~~l~~~~~  124 (451)

T TIGR04095 59 VVCPYQHLVDQWAREAEKFGLNPILCYESVSNWQSELSTGLYNLNSGNQKFLAIIT‐‐‐‐

T ss_pred EEechHHHHHHHHHHHHHcCCCcEEEcCCCccchhHhhHhHhhhccCCCCceEEEE‐‐‐‐c

Q ss_pred CCCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 155 TDRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  155 ~~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

...‐......+++|+||++.+....+........   ...+.+++||

T Consensus  125 ~~~~~~~~~~~~iViDE~h~~~~~~~~~~~~~~~‐‐‐~~~l~lsaTp  168 (451)

T TIGR04095 125 QSQLRRFPGKTLLIGDEAHNLGAPRIRESLPDNI‐‐‐GFRLGLSATP  168 (451)

T ss_pred HHHHhhCCCCcEEEEecHHHcCchHHHHhCCccC‐‐‐ceEEEEecCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3dkp)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR04095
http://www.ebi.ac.uk/pdbe/entry/pdb/3dkp


61. 3DKP_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3DKP) Probable ATP-dependent RNA helicase DDX52; RNA HELICASE, DEAD,
ADP, Structural; HET: ADP; 2.1A {Homo sapiens}
Probability: 97.43     E-value: 7.3E-5     Score: 69.94     Aligned Cols: 168     Identities: 11%     Similarity: 0.056   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+...++ .++++|.+.+..+..                  .+.+++.+++|+|||.++...+

T Consensus  36 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~G~GKT~~~~~~i  87 (245)

T 3DKP_A 36 INSRLLQNILDAGFQMPTPIQMQAIPVMLH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRELLASAPTGS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCcHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHH‐‐hCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLIL‐‐FGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPN

Q Consensus  87 ~~~~~~‐‐~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

+..+..  .....+++++|+...+.+....+..+.....+.....................+..|.+.+.

T Consensus  88 ~~~~~~~~~~~~~~lv~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iiv~t~  157 (245)

T 3DKP_A 88 LMQLKQPANKGFRALIISPTRELASQIHRELIKISEGTGFRIHMIHKAAVAAKKFGPKSS

T ss_dssp HHHHCSCCSSSCCEEEECSSHHHHHHHHHHHHHHTTTSCCCEECCCHHHHHHTTTSTTSCCCCC

T ss_pred HHHHcchhcCCccEEEEeCCHHHHHHHHHHHHHHHcCCCCeEEEEecchHHHHHhCchhh

Q ss_pred C‐‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 155 T‐‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐‐‐GSLKALLPTVSSRPNPQIVYT

Q Consensus  155 ~‐‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

.         .........+++++||++.+..       +.+..+...+.......+++++|+..

T Consensus  158 ~~l~~~~~~~~~~~~~~~~~~lviDE~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~i~~SaT~~~  222 (245)

T 3DKP_A 158 NRLIYLLKQDPPGIDLASVEWLVVDESDKLFEDGKTGFRDQLASIFLACTSHKVRRAMFSAT

T ss_dssp HHHHHHHHSSSCSCCCTTCCEEEESSHHHHHHHC‐‐CHHHHHHHHHHHCCCTTCEEEEEE

T ss_pred HHHHHHHhhCCCCCChhhCCEEEEeCHHHHhcccccchHHHHHHHHHhcCCcCcEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2pl3)
62. 2PL3_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2PL3) Probable ATP-dependent RNA helicase DDX10; RNA, HELICASE, DEAD,

STRUCTURAL GENOMICS; HET: ADP, EOH; 2.15A {Homo sapiens}
Probability: 97.42     E-value: 3.4E-5     Score: 71.58     Aligned Cols: 148     Identities: 13%     Similarity: 0.091   

 
Q ss_pred CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHH

Q Klein_Draft 32 ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  32 ~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~‐‐‐‐‐~~~~  96 (510)

.++++|.+.+..+..                  .+.+++.+++|+|||+++...+...+..     .+..

T Consensus  47 ~~~~~Q~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~~G~GKT~~~~~~~~~~~~~~~~~~~~~~  98 (236)

T 2PL3_A 47 LVTEIQKQTIGLALQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKDVLGAAKTGSGKTLAFLVPVLEALY

T ss_dssp BCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHHH

T ss_pred CCcHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCCHHHHHHHHHHHHHHhh

Q ss_pred eEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐‐C

Q Klein_Draft 97 LIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTR

Q Consensus  97 ~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐‐~  156 (510)

.+++++|+...+.++...+..+....  ..................    ....+.+.+..        .

T Consensus  99 ~~lii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~l~~~~~~~  164 (236)

T 2PL3_A 99 GVLIISPTRELAYQTFEVLRKVGKNHDFSAGLIIGGKDLKHEAERI‐‐‐‐NNINILVCTP

T ss_dssp CEEEECSSHHHHHHHHHHHHHHTTTSSCCEEEECCC‐‐CHHHHHHH‐‐‐‐TTCSEEEECHHHHHHHHHH

T ss_pred cEEEEeCCHHHHHHHHHHHHHHhccCCCEEEEEECCCCHHHHHHHh‐‐‐‐cCCCEEEEchHHHHHHHHh

Q ss_pred CCCcccceeEEEEecHHhcC‐‐‐‐HHHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 157 RSGLGLTADRVIFDEAMTIT‐‐‐‐PGSLKALLPTVSSRPNPQIVYTGTAA  202 (510)

Q Consensus  157 ~~~~G~~~~~v~iDE~~~~~‐‐‐‐~~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

........+++++||++.+.    ...+..+...+... ...+++++||.

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://pdb.rcsb.org/pdb/explore.do?structureId=3DKP
http://www.ebi.ac.uk/pdbe/entry/pdb/2pl3
http://pdb.rcsb.org/pdb/explore.do?structureId=2PL3


T Consensus  165 ~~~~~~~~~~viiDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~lsat~~  213 (236)

T 2PL3_A 165 VSFHATDLQMLVLDEADRILDMGFADTMNAVIENLPKK‐RQTLLFSATQT  213 (236)

T ss_dssp SSCCCTTCCEEEETTHHHHHHTTTHHHHHHHHHTSCTT‐SEEEEEESSCC

T ss_pred cCccHHhCCEEEEcCHHHHcccCcHHHHHHHHHhCCcC‐CEEEEEEcCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1vec)
63. 1VEC_B (http://pdb.rcsb.org/pdb/explore.do?structureId=1VEC) ATP-dependent RNA helicase p54; RNA HELICASE, DEAD-BOX

PROTEIN, RNA; HET: TLA; 2.01A {Homo sapiens} SCOP: c.37.1.19
Probability: 97.42     E-value: 8.0E-5     Score: 67.62     Aligned Cols: 163     Identities: 14%     Similarity: 0.067   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+..+++ .++++|.+.+..+..                  .+.+++.+++|+|||..+...+

T Consensus  10 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~G~GKT~~~~~~~  61 (206)

T 1VEC_B 10 LKRELLMGIFEMGWEKPSPIQEESIPIALS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDILARAKNGT

T ss_dssp CCHHHHHHHHHHTCCSCCHHHHTTHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCSSSTT

T ss_pred CCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCCC

Q ss_pred HHHHHHh‐CCeeEEEEcCCHHHHHHHHHHHHHHHH‐‐‐cccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILF‐GERLIIHSAHEFKTAVNGMERLESLIA‐‐‐KSGLKYKAKQAHGAESIEILDG

Q Consensus  87 ~~~~~~~‐~~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~  152 (510)

+..+... +...+++++|+...+.++...+.....   ....................   .++..|.+.

T Consensus  62 ~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~  128 (206)

T 1VEC_B 62 LERLDLKKDNIQAMVIVPTRELALQVSQICIQVSKHMGGAKVMATTGGTNLRDDIMRL‐‐‐

T ss_dssp HHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHHTGGGSCCCEEEECTTSCHHHHHHHH‐‐‐TSCCC

T ss_pred HHHHhccCCCccEEEEcCCHHHHHHHHHHHHHHHhhcCCcEEEEEeCCCcHHHHHHhc‐‐‐cCCCC

Q ss_pred ECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 153 TRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  153 ~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

+..       .........+++++||++.+..    ..+..+....... ...+++++||.

T Consensus  129 t~~~l~~~~~~~~~~~~~~~~liiDEa~~~~~~~~~~~~~~~~~~~~~~‐~~~l~lsat~~  188 (206)

T 1VEC_B 129 TPGRILDLIKKGVAKVDHVQMIVLDEADKLLSQDFVQIMEDIILTLPKN‐RQILLYSATF

T ss_dssp CHHHHHHHHHTTSSCCTTCCEEEEESHHHHTSTTTHHHHHHHHHTSCTT‐CEEEEEESCCC

T ss_pred CHHHHHHHHHcCCCChhcccEEEEeCHHHHcCCChHHHHHHHHHcCCCC‐cEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5ivl)
64. 5IVL_B (http://pdb.rcsb.org/pdb/explore.do?structureId=5IVL) DEAD-box ATP-dependent RNA helicase CshA; Rec-A like domain DEAD-

box helicase; HET: SO4; 2.3A {Geobacillus stearothermophilus 10}
Probability: 97.42     E-value: 2.4E-5     Score: 79.72     Aligned Cols: 163     Identities: 17%     Similarity: 0.11   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+‐....+.+..+++ .|+++|.+.+..+..                  ...+++.+++|+|||..+...+

T Consensus  9 l~~~l~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~tGsGKT~~~~~~~  60 (429)

T 5IVL_B 9 LSQEVMKAIERMGFEETTPIQAKTIPLSLQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NKDVIGQAQTGT

T ss_dssp ‐CHHHHHHHHTTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSS

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHH‐hCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLIL‐FGERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGP

Q Consensus  87 ~~~~~~‐~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

+..+.. .+...++|++|+...+.+....+.......  ..................   ..+..|.+.+

T Consensus  61 ~~~~~~~~~~~~~liv~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~T  127 (429)

T 5IVL_B 61 VEKVDVKNGAIQALVVAPTRELAIQVSEELYKIGAVKRVRVLPIYGGQDIERQIRAL‐‐‐

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/1vec
http://pdb.rcsb.org/pdb/explore.do?structureId=1VEC
http://www.ebi.ac.uk/pdbe/entry/pdb/5ivl
http://pdb.rcsb.org/pdb/explore.do?structureId=5IVL


T ss_dssp HHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHHTTTTTCCEEEECTTSCHHHHHHHG‐‐‐GGCCS

T ss_pred HHHhcccCCCeeEEEEcCCHHHHHHHHHHHHHHhcCCCCEEEEEeCCCCHHHHHHHH‐‐‐

Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       .....‐..++++|+||++.+..    ..+..+...+... ...+++++|+.

T Consensus  128 ~~~l~~~~~~~~~~~~~~~~vIvDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  186 (429)

T 5IVL_B 128 PGRIIDHINRGTLRLEHVHTVVLDEADEMLNMGFIEDIEAILSHVPAE‐RQTLLFSATMP

T ss_dssp HHHHHHHHHHTCSCCTTCCEEEEESHHHHHHTTCHHHHHHHHHHSCSS‐CEEEEEESCCC

T ss_pred HHHHHHHHHcCCCCHHhCCEEEEcCHHHHHhcccHHHHHHHHHCCCHH‐ceEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3pey)
65. 3PEY_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3PEY) ATP-dependent RNA helicase DBP5 (E.C.3.6.4.13); RecA, DEAD-box,

ATPase, Helicase, mRNA-export; HET: NO3, ADP; 1.401A {Saccharomyces cerevisiae}
Probability: 97.42     E-value: 5.3E-5     Score: 75.93     Aligned Cols: 161     Identities: 14%     Similarity: 0.023   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhhe‐‐eEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAA‐‐SSFGLVVSR

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~‐‐~~~~~~~~rg~GKT~~~~~  84 (510)

+.......+..+++ .|+++|.+++..+..                  .  +.+++.+++|+|||..+..

T Consensus  12 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~l~~~~~G~GKT~~~~~  63 (395)

T 3PEY_A 12 LAPELLKGIYAMKFQKPSKIQERALPLLLH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NPPRNMIAQSQS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SSCCCEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCcEEEEcCCCc

Q ss_pred HHHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 85 LELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGP

Q Consensus  85 ~~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

.++..+...+ ...+++++|+...+.+....+........................     .+..|.+.+

T Consensus  64 ~~~~~~~~~~~~~~vli~~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~v~t  128 (395)

T 3PEY_A 64 TMLTRVNPEDASPQAICLAPSRELARQTLEVVQEMGKFTKITSQLIVPDSFEKNKQ‐‐‐‐‐

T ss_dssp HHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHHTTTSCCCEEEESTTSSCTTSC‐‐‐‐‐BCCS

T ss_pred HHHHHcCcccCCCeEEEEeChHHHHHHHHHHHHHHHhhcCcEEEEEcCccHHHHhh‐‐‐‐‐cCCC

Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhc‐‐‐‐‐CHHHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTI‐‐‐‐‐TPGSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~‐‐‐‐‐~~~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       .....‐.+++++++||++.+     ....+..+...+... ...+++++|+.

T Consensus  129 ~~~l~~~~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  188 (395)

T 3PEY_A 129 PGTVLDLMRRKLMQLQKIKIFVLDEADNMLDQQGLGDQCIRVKRFLPKD‐TQLVLFSATF

T ss_dssp HHHHHHHHHTTCBCCTTCCEEEEETHHHHHHSTTHHHHHHHHHHTSCTT‐CEEEEEESCCC

T ss_pred HHHHHHHHHhcCCCHhhCCEEEEeCHHHHhcccCchHHHHHHHHhCCCC‐eEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5ld2)
66. 5LD2_D (http://pdb.rcsb.org/pdb/explore.do?structureId=5LD2) RecBCD enzyme subunit RecB, RecBCD; Helicase, Nuclease, SH3,

Homologous Recombination; HET: ANP; 3.83A {Escherichia coli (strain K12)}
Probability: 97.41     E-value: 7.3E-5     Score: 80.4     Aligned Cols: 133     Identities: 20%     Similarity: 0.162   

 
Q ss_pred CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 32 ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAGLIL

Q Consensus  32 ~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~‐‐~~i~  99 (510)

.+.++|+.++..+..                  .+..++.|++|+|||+++...+.......+.  .+++

T Consensus  150 ~~~~~Q~~a~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~G~~GtGKT~~~~~l~~~l~~~~~~~~~~i~  201 (609)

T 5LD2_D 150 DEINWQKVAAAVALT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RRISVISGGPGTGKTTTVAKLLAALIQ

T ss_dssp SSCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐BSEEEEEECTTSSHHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEECCCCCCHHHHHHHHHHHHHHh

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3pey
http://pdb.rcsb.org/pdb/explore.do?structureId=3PEY
http://www.ebi.ac.uk/pdbe/entry/pdb/5ld2
http://pdb.rcsb.org/pdb/explore.do?structureId=5LD2


Q ss_pred EEcCCHHHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 100 HSAHEFKTAVNGMERLESL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐IAKSGLKYKAKQAHGAESIEILDGPN

Q Consensus  100 i~~~t~~~a~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

+++||...+..+...+...               .....+................              

T Consensus  202 l~apt~~aa~~l~~~~~~~~~~~~~~~~~~~~~~~~~~Ti~~~l~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐  257 (609)

T 5LD2_D 202 LAAPTGKAAARLTESLGKALRQLPLTDEQKKRIPEDASTLHRLLGAQPGSQRLRHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐  257 (609)

T ss_dssp EEESSHHHHHHHHHHHHHHHHHSCCCHHHHHHSCCCEEEHHHHHTBCSSSSCBSST‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_pred EEcCCHHHHHHHHHHHHHHHHcCCCChHHHhcCCcchhHHHHHhcCCCCCcccccc‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q ss_pred CCCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 155 TDRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  155 ~~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

   ......+|++||||++.++...+..+...+..  ..+++++|.+

T Consensus  258 ‐‐‐~~~~~~~d~iIiDEasmi~~~~~~~ll~~l~~‐‐~~~lilvGD~  299 (609)

T 5LD2_D 258 ‐‐‐AGNPLHLDVLVVDEASMIDLPMMSRLIDALPD‐‐HARVIFLGDR  299 (609)

T ss_dssp ‐‐‐TTSCCCCSEEEESCGGGCCHHHHHHHHTTCCS‐‐SCEEEEEECS

T ss_pred ‐‐‐CCCCCCCCEEEEeCcccCCHHHHHHHHHhCCC‐‐CcEEEEEeCh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4a4z)
67. 4A4Z_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4A4Z) ANTIVIRAL HELICASE SKI2 (E.C.3.6.4.13); HYDROLASE, ATPASE, MRNA

DEGRADATION, EXOSOME; HET: ANP, EDO; 2.4A {SACCHAROMYCES CEREVISIAE}
Probability: 97.38     E-value: 5.0E-5     Score: 86.45     Aligned Cols: 167     Identities: 13%     Similarity: 0.075   

 
Q ss_pred CcEEeCCCCCCchHHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEe

Q Klein_Draft 6 PRIWLSPEANSSAGQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASS

Q Consensus  6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg  75 (510)

.+....+.+...+......+...++|.|+++|.+++..+..                  .+.+++.+|+|

T Consensus  13 ~~~~~~~~~~~~~~~~~~~~~~~~~f~Ld~fQ~~ai~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~vlv~apTG  64 (997)

T 4A4Z_A 13 AHVVDLNHKIENFDELIPNPARSWPFELDTFQKEAVYHLEQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐G

T ss_dssp EEECCTTCCCTTHHHHCSSCSCCCSSCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TC

T ss_pred eEEecCccccccHHHhCCCchhhCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CC

Q ss_pred CCHHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCc

Q Klein_Draft 76 NGKGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAE

Q Consensus  76 ~GKT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~  145 (510)

+|||.++...+...+.  .+.++++++|+...+.+....+...+......      .‐.......    .

T Consensus  65 sGKT~~a~~ai~~~~~‐‐~~~~vl~i~P~kaL~~q~~~~~~~~~~~~~vg‐‐‐‐‐‐~~tGd~~~~‐‐‐‐~  122 (997)

T 4A4Z_A 65 AGKTVVAEYAIAMAHR‐‐NMTKTIYTSPIKALSNQKFRDFKETFDDVNIG‐‐‐‐‐‐LITG

T ss_dssp SCSHHHHHHHHHHHHH‐‐TTCEEEEEESCGGGHHHHHHHHHTTC‐‐CCEE‐‐‐‐‐‐EECSSC

T ss_pred CCHHHHHHHHHHHHhh‐‐CCCEEEEEeCcHHHHHHHHHHHHHHcCCCeEE‐‐‐‐‐‐EEecCCcCC‐‐‐‐C

Q ss_pred CcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 146 GARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQ

Q Consensus  146 g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

...|.+.+..       .....‐.++++||+||++.+.+    ..|+.+...+... ...+.+++|...

T Consensus  123 ~~~ilV~T~e~l~~~l~~~~~~l~~l~~VI~DEaH~l~d~~~~~~~e~~i~~l~~~‐~~iv~LSATi~n  190 (997)

T 4A4Z_A 123 DANCLIMTTEILRSMLYRGADLIRDVEFVIFDEVHYVNDQDRGVVWEEVIIMLPQH‐VKF

T ss_dssp TSSEEEEEHHHHHHHHHHTCSGGGGEEEEEECCTTCCCTTCTTCCHHHHHHHSCTT‐CEEEEEE

T ss_pred CCCeEEEcHHHHHHHHHcCchhhhcCcEEEEEChhhcCcccccHHHHHHHHHCccC‐CEEEEEe

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3oiy)
68. 3OIY_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3OIY) reverse gyrase helicase domain; TOPOISOMERASE, DNA

SUPERCOILING, ARCHAEA, HELICASE; 2.35A {Thermotoga maritima}
Probability: 97.38     E-value: 4.9E-5     Score: 77.42     Aligned Cols: 162     Identities: 14%     Similarity: 0.094   

 

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4a4z
http://pdb.rcsb.org/pdb/explore.do?structureId=4A4Z
http://www.ebi.ac.uk/pdbe/entry/pdb/3oiy
http://pdb.rcsb.org/pdb/explore.do?structureId=3OIY


Q ss_pred HHHHHHH‐HHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLA‐AACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~‐~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

..+..+. ..++++|+|+|.+.+..+..                  .+.+++.+++|+|||.++...+..

T Consensus  8 ~~~~~~~~~~~~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~tG~GKT~~~~~~~~~  59 (414)

T 3OIY_B 8 EDFRSFFKKKFGKDLTGYQRLWAKRIVQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKSFTMVAPTGVGK

T ss_dssp HHHHHHHHHHHSSCCCHHHHHHHHHHTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEECCCSSCTTHHHHHHHHHHH

T ss_pred HHHHHHHHHHHCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCCHHHHHHHHHHH

Q ss_pred HHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEE‐‐‐‐‐ecCCCCCc

Q Klein_Draft 89 GLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEI‐‐‐‐‐LDG

Q Consensus  89 ~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~‐‐‐‐‐~~~~~~g~~i~~~  152 (510)

...  ++..+++++|+...+.+....+..+.... .+..............+     .    ....|.+.

T Consensus  60 ~~~‐‐~~~~~liv~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~ivi~  123 (414)

T 3OIY_B 60 LAR‐‐KGKKSALVFPTVTLVKQTLERLQKLADEKVKIFGFYSSMKKEEKEKFEKSFEE‐‐‐‐

T ss_dssp HHT‐‐TTCCEEEEESSHHHHHHHHHHHHHHCCSSCCEEECCTTSCHHHHHHHHHHHHH‐‐‐‐TCCS

T ss_pred HHH‐‐cCCCEEEEeccHHHHHHHHHHHHHHccCCCeEEEeeCCCCHHHHHHHHHhhhh‐‐‐‐CCcc

Q ss_pred ECC‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHHHHhhhc‐‐‐‐‐‐‐‐‐‐CCC

Q Klein_Draft 153 TRT‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GSLKALLPTVS‐‐‐‐‐‐‐‐‐‐

Q Consensus  153 ~~~‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~l~‐‐‐‐‐‐‐‐‐‐~~~  191 (510)

+..     .......+.++||+||++.+..                .....+...+.          ...

T Consensus  124 t~~~l~~~~~~~~~~~~~~vIiDEah~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  193 (414)

T 3OIY_B 124 STQFVSKNREKLSQKRFDFVFVDDVDAVLKASRNIDTLLMMVGIPEEIIRKAFSTIKQGK

T ss_dssp EHHHHHHCHHHHTTCCCSEEEESCHHHHHTSHHHHHHHHHHTTCCHHHHHHHHHHHHTTCCCCCCTTCCC

T ss_pred cHHHHhhChHHHcccCCCEEEEeCHHHHHHhhccHHHHHHHcCCCHHHHHHHHHHHhcCccccCCCCCCC

Q ss_pred CCEEEEEecCCCCC

Q Klein_Draft 192 NPQIVYTGTAADQR  205 (510)

Q Consensus  192 ~~~i~~~stp~~~~  205 (510)

...+++++||....

T Consensus  194 ~~~~~~sat~~~~~  207 (414)

T 3OIY_B 194 GILVVSSATAKPRG  207 (414)

T ss_dssp CEEEECSSEECCCC

T ss_pred cEEEEEeCCCCccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3fht)
69. 3FHT_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3FHT) ATP-dependent RNA helicase DDX19B (E.C.3.6.1.-)/RNA; Dbp5, DEAD-

box helicase, RNA dependent; HET: ANP, GOL; 2.2A {Homo sapiens}
Probability: 97.37     E-value: 1.5E-4     Score: 73.44     Aligned Cols: 163     Identities: 11%     Similarity: -0.003   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhhe‐‐eEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAA‐‐SSFGLVVSR

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~‐‐~~~~~~~~rg~GKT~~~~~  84 (510)

+.......+..+++ .|+++|.+++..+..                  .  +.+++.++.|+|||.++..

T Consensus  32 l~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~il~~~tGsGKT~~~~~  83 (412)

T 3FHT_B 32 LKPQLLQGVYAMGFNRPSKIQENALPLMLA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EPPQNLIAQSQS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHTS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SSCCCEEEECCTTSS

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCceEEEEcCCCCc

Q ss_pred HHHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 85 LELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGP

Q Consensus  85 ~~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

.++..+...+ ...+++++|+...+.+....+..+......................   ..+..|.+.+

T Consensus  84 ~~~~~~~~~~~~~~~lii~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~t  150 (412)

T 3FHT_B 84 AMLSQVEPANKYPQCLCLSPTYELALQTGKVIEQMGKFYPELKLAYAVRGNKLERGQ‐‐‐

T ss_dssp HHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHHTTTCTTCCEEEECTTCC‐‐‐‐‐‐‐‐‐CCCS

T ss_pred HHHHhhcccCCCCeEEEEcCcHHHHHHHHHHHHHHHhhcCceEEEEEeCCCchhccc‐‐‐ccCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3fht
http://pdb.rcsb.org/pdb/explore.do?structureId=3FHT


Q ss_pred CC‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..        .....‐...+++|+||++.+..     .....+...+... ...+++++||.

T Consensus  151 ~~~l~~~~~~~~~~~~~~~~~iIiDE~h~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~Sat~~  211 (412)

T 3FHT_B 151 PGTVLDWCSKLKFIDPKKIKVFVLDEADVMIATQGHQDQSIRIQRMLPRN‐CQMLLFSAT

T ss_dssp HHHHHHHHTTSCCSCGGGCCEEEEETHHHHHSTTTTHHHHHHHHTTSCTT‐CEEEEEESCCC

T ss_pred HHHHHHHHHhCCCCCHhhCCEEEEeCHHHHHhccCCHHHHHHHHHhCCCC‐CEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1z63)
70. 1Z63_B (http://pdb.rcsb.org/pdb/explore.do?structureId=1Z63) Helicase of the snf2/rad54 family/DNA; protein-DNA complex,

HYDROLASE-DNA complex COMPLEX; 3.0A {Sulfolobus solfataricus} SCOP: c.37.1.19
Probability: 97.37     E-value: 5.4E-5     Score: 79.09     Aligned Cols: 154     Identities: 16%     Similarity: 0.033   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

....|+++|.+.+..+......              .+.+++.+++|+|||.++...+.......+...+

T Consensus  34 ~~~~l~~~Q~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~tG~GKT~~~~~~~~~~~~~~~~~~v  89 (500)

T 1Z63_B 34 IKANLRPYQIKGFSWMRFMNKL‐‐‐‐‐‐‐‐‐‐‐‐‐‐GFGICLADDMGLGKTLQTIAVFSD

T ss_dssp CSSCCCHHHHHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEECCCTTSCHHHHHHHHHHHHHH

T ss_pred ccccChHHHHHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEcCCCCCHHHHHHHHHHHhhhh

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐CCCCcccc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐~~~~~G~~~  164 (510)

++++| .....+....+..+.......    ...+.......    .+..|.+.+..    .........

T Consensus  90 lvv~p‐~~~l~q~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~l~~~~~~~~~~~  150 (500)

T 1Z63_B 90 LVICP‐LSVLKNWEEELSKFAPHLRFA‐‐‐‐VFHEDRSKIKL‐‐‐‐EDYDIILTTYAVLL

T ss_dssp EEEEC‐STTHHHHHHHHHHHCTTSCEE‐‐‐‐ECSSSTTSCCG‐‐‐‐GGSSEEEEEHHHHTTC

T ss_pred EEEEe‐HHHHHHHHHHHHHHcCcCeEE‐‐‐‐EEcCCccccch‐‐‐‐hhCCEEEEcHHHHh

Q ss_pred eEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCCC

Q Klein_Draft 165 DRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQR  205 (510)

Q Consensus  165 ~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~~  205 (510)

++||+||++.+....‐..............+++++||....

T Consensus  151 ~~vIvDE~H~~~~~~~~~~~~~~~~~~~~~l~lTaTp~~~~  191 (500)

T 1Z63_B 151 KYIVIDEAQNIKNPQTKIFKAVKELKSKYRIALTGTPIENK  191 (500)

T ss_dssp EEEEEETGGGGSCTTSHHHHHHHTSCEEEEEEECSSCSTTC

T ss_pred cEEEEeCHHHccChHHHHHHHHHhcCCCcEEEeeCCCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5suq)
71. 5SUQ_C (http://pdb.rcsb.org/pdb/explore.do?structureId=5SUQ) ATP-dependent RNA helicase SUB2 (E.C.3.6.4.13); mRNA export,

HYDROLASE; HET: KEG; 6.0A {Saccharomyces cerevisiae (strain ATCC 204508 / S288c)}
Probability: 97.36     E-value: 6.5E-5     Score: 77.14     Aligned Cols: 163     Identities: 10%     Similarity: 0.076   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+..+++ .|+++|.+.+..+..                  .+.+++.++.|+|||..+...+

T Consensus  69 l~~~l~~~l~~~~~~~~~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~il~~~tGsGKT~~~~~~~  120 (446)

T 5SUQ_C 69 LKPELSRAIIDCGFEHPSEVQQHTIPQSIH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GTDVLCQAKSGL

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSSS

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHhHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/1z63
http://pdb.rcsb.org/pdb/explore.do?structureId=1Z63
http://www.ebi.ac.uk/pdbe/entry/pdb/5suq
http://pdb.rcsb.org/pdb/explore.do?structureId=5SUQ


Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHccc‐‐‐‐‐‐chhhceeccCCceEEEe

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSG‐‐‐‐‐‐LKYKAKQAHGAESIEIL

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~‐‐‐‐‐‐l~~~~~~~~~~~~i~~~~~~~~g~~i  149 (510)

+..+...+ ...++|++|+...+.++...+..+....+      +................   ..+..|

T Consensus  121 ~~~~~~~~~~~~~lii~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~I  187 (446)

T 5SUQ_C 121 LQQLDPVPGEVAVVVICNARELAYQIRNEYLRFSKYMPDVKTAVFYGGTPISKDAELLKN

T ss_dssp HHHCCCCTTCCCEEEECSSHHHHHHHHHHHHHHTTTCTTCCEEEECTTSCHHHHHHHHHCT‐‐‐TTCCS

T ss_pred HHHHCCCCCCeeEEEEcCcHHHHHHHHHHHHHHHhhCCCceEEEEeCCCCchHHHHHHhcC‐‐‐CCCCC

Q ss_pred EEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 150 IFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  150 ~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

.+.+..       .....‐..+++||+||++.+..     ..+..+...+... ...+++++|+.

T Consensus  188 ~i~T~~~l~~~~~~~~~~~~~~~~vIiDEah~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  251 (446)

T 5SUQ_C 188 VVATPGRLKALVREKYIDLSHVKNFVIDECDKVLEELDMRRDVQEIFRATPRD‐KQVMMF

T ss_dssp EEECHHHHHHHHTTTSSCCTTCCEEEEETHHHHHHSHHHHHHHHHHHTTSCSS‐SEEEEEE

T ss_pred EEECHHHHHHHHHcCCCCHhhCCEEEEeCHHHHHHHcChHHHHHHHHHhCCCC‐CEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4ct4)
72. 4CT4_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4CT4) CCR4-NOT TRANSCRIPTION COMPLEX SUBUNIT 1; RNA BINDING

PROTEIN, DEADENYLATION, TRANSCRIPTION; 2.3A {HOMO SAPIENS}
Probability: 97.36     E-value: 7.5E-5     Score: 74.28     Aligned Cols: 165     Identities: 13%     Similarity: 0.056   

 
Q ss_pred chHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 17 SAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  17 ~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~  85 (510)

.+......‐+..+++ .|+++|.+++..+..                  .+.+++.++.|+|||.++...

T Consensus  11 ~l~~~l~~~~~~~~~~~~~~~Q~~~~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~g~GKT~~~~~~  62 (378)

T 4CT4_B 11 CLKRELLMGIFEMGWEKPSPIQEESIPIALS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDILARAKNG

T ss_dssp CCCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCSSGGG

T ss_pred CCCHHHHHHHHHcCCCCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 86 ELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐‐GLKYKAKQAHGAESIEILD

Q Consensus  86 ~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~  151 (510)

++..+...+ ...+++++|+...+.+....+..+....   ......+...........   ..+..|.+

T Consensus  63 ~~~~~~~~~~~~~~li~~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iii  129 (378)

T 4CT4_B 63 LLERLDLKKDNIQAMVIVPTRELALQVSQICIQVSKHMGGAKVMATTGGTNLRDDIMRL‐‐‐

T ss_dssp HHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHHTTTSSSCCEEEECTTSCHHHHHHHT‐‐‐TSCCS

T ss_pred HHHHhcccCCCccEEEEcCCHHHHHHHHHHHHHHHhhcCCCEEEEEeCCccHHHHHhhc‐‐‐ccCCC

Q ss_pred EECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcC‐‐‐CCCCEEEEEecCC

Q Klein_Draft 152 QTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSS‐‐‐RPNPQIVYTGTAA

Q Consensus  152 ~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~‐‐‐~~~~~i~~~stp~  202 (510)

.+..       .....‐.+++++++||++.+....+......+..   .....+++++|+.

T Consensus  130 ~t~~~~~~~~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~  190 (378)

T 4CT4_B 130 ATPGRILDLIKKGVAKVDHVQMIVLDEADKLLSQDFVQIMEDIILTLPKNRQILLYSATF

T ss_dssp ECHHHHHHHHHTTSSCCTTCCEEEEESHHHHTSTTTHHHHHHHHTTSCTTCEEEEEESCCC

T ss_pred ECHHHHHHHHHcCCCccccccEEEEeCHHHHcChhHHHHHHHHHHhCCCCCEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4dkw)
73. 4DKW_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4DKW) Large terminase protein; DNA-packaging, Large terminase, Small

terminase; HET: SO4; 2.02A {Enterobacteria phage P22}
Probability: 97.36     E-value: 4.0E-4     Score: 63.61     Aligned Cols: 174     Identities: 8%     Similarity: -0.098   

 
Q ss_pred CCCCCCCCCCCHHHHHhcCCCCCcc‐CCCeEEEEEEcCCCCcEEEEEEEEeCC‐CCEEEEE

Q Klein_Draft 295 PQFGAGISEIPLDKWRRLDNPEPDL‐AGARALILYRTPEGGPWAIVGSQRCTD‐GRIHVE

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4ct4
http://pdb.rcsb.org/pdb/explore.do?structureId=4CT4
http://www.ebi.ac.uk/pdbe/entry/pdb/4dkw
http://pdb.rcsb.org/pdb/explore.do?structureId=4DKW


Q Consensus  295 ~~~~~~~~~f~~~~~~~~~~~~p~~‐~~~~~~g~D~a~~~d~tai~~~~~~~~‐g~~~v~~~~~~‐~~~~  361 (510)

+..+  |.+|+...‐.......+.+ ..+.+.|+|+|.+ +.++++.++.+.+ +.+++++.++. ..+.

T Consensus  1 ~~~~‐‐G~vy~~f~~~~~~~~~~~~~~~~~~~g~D~G~~‐~p~a~~~~~~~~~~~~i~i~dE~~~~~~~~  67 (211)

T 4DKW_B 1 TMGS‐‐GRIFQIPEETIKCQPFECPDHFYVIDAQDFGWN‐HPQAHIQLWWDKDADVFYLA

T ss_dssp CCBT‐‐EESCCSCHHHHEECCCCCCTTSEEEEEEECCSS‐SCEEEEEEEEETTTTEEEEEEEEEE

T ss_pred CCCC‐‐ccccCCcchhcccCCCCCCCcCeEEEEEecCCC‐CCeEEEEEEEeCCCCEEEEEEEEe

Q ss_pred HHHHHHHHHHHHHHCCCEEEEeCcc‐‐‐‐‐‐HH‐HHHHHHHHCCCeEeC‐‐‐‐‐‐CCHHHHHHHhhHHHH

Q Klein_Draft 362 DRVVDKFIQAITAWGPEEILVGRGG‐‐‐‐‐‐AA‐EVIPQIEAAGFTVYS‐‐‐‐‐‐PNQSEE

Q Consensus  362 ~~~~~~i~~~~~~~~~~~i~iD~~g‐‐‐‐‐‐~g‐~~~~~l~~~g~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~  418 (510)

.++++.+....   ....+++|+.+      .+ .+.+.|++.|+.+..      ........+...+..

T Consensus  68 ~~~~~~i~~~~‐‐‐~~~~~~~D~~~~~~~~~~~~~~~~~l~~~G~~~~~~~~~~~~~~~~v~~gi~~v~~  134 (211)

T 4DKW_B 68 VQAWGAVKSWA‐‐‐NKIPVAWPHDGHQHEKGGGEQLKTQYADAGFSMLPDHATFPDGGNS

T ss_dssp HHHHHHHHHHH‐‐‐TTCEEECCCSSCSSSSSCHHHHHHHHHHHTCEECSSCCCCTTSCCC

T ss_pred HHHHHHHHHHc‐‐‐CCCcEeccCCcccccCCCchhHHHHHHHCCCccccccccCCCCCCc

Q ss_pred HhhcCCCCCceeeCCcHHHHHHHHccEEEECCCCCeeeecCCCccHHHHHHHHHHHHHHHH

Q Klein_Draft 419 DALVDPENPLLSHGNQHSLNAAISRAVKRDLPSGGFVWDCIEQSTYAQLMGVTLGRWALL

Q Consensus  419 ~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D~~dA~~~a~~~~~~~~~~~  484 (510)

.+.   .....+++.|+.++++|.++.++..+       .+...++|.+||+.+++..........

T Consensus  135 ~l~‐‐‐~~~l~v~~~c~~~i~el~~y~~~~~~‐‐‐‐‐‐‐~p~~~~dH~~Da~rY~~~~~~~~~~~~  190 (211)

T 4DKW_B 135 LML‐‐‐EGRFKVFNTCEPFFEEFRLYHRDENG‐‐‐‐‐‐‐KIVKTNDDVLDATRYGYMMRR

T ss_dssp HHH‐‐‐TTCEEEETTCHHHHHHHHHCEECTTS‐‐‐‐‐‐‐CBCCSSCHHHHHHHHHHHTGGGC

T ss_pred HHh‐‐‐cCCEEEeCCCHHHHHHHHhCeeCCCC‐‐‐‐‐‐‐CCCCCCcHHHHHHHHHHHhhhhhh

Template alignment
74. TIGR00643 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00643) recG; ATP-dependent DNA helicase RecG. [DNA

metabolism, DNA replication, recombination, and repair].
Probability: 97.35     E-value: 1.2E-4     Score: 79.25     Aligned Cols: 157     Identities: 16%     Similarity: 0.022   

 
Q ss_pred HHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh‐‐‐‐‐‐eeEeeEEecCCCC

Q Klein_Draft 21 EAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWA‐‐‐‐‐‐ASSFGLVVSR

Q Consensus  21 ~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~‐‐‐‐‐‐~~~~~~~~~rg~GKT~~~~~  84 (510)

...++...+++.|+++|.+++..+.                  .      ....++.+++|+|||.++..

T Consensus  224 ~~~~~~~~~~~~l~~~Q~~~i~~i~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~li~~~tGsGKT~~~~~  275 (630)

T TIGR00643 224 LLTKFLASLPFKLTRAQKRVVKEIL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐QDLKSDVPMNRLLQGDV

T ss_pred HHHHHHHhCCCCCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHccCCCCCcEEEEeCCCC

Q ss_pred HHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEE‐‐‐‐‐‐‐

Q Klein_Draft 85 LELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEI‐‐‐‐‐‐‐

Q Consensus  85 ~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~‐‐‐‐‐‐‐~~~~~~g~  147 (510)

.++.....  +..+++++|+...+.+....+...+....+....‐..........       .    .+.

T Consensus  276 ~~~~~~~~‐‐~~~~lii~P~~~l~~q~~~~~~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~  339 (630)

T TIGR00643 276 AMLAAIEA‐‐GYQVALMAPTEILAEQHYNSLRNLLAPLGIEVALLTGSLKGKRRKELLET

T ss_pred HHHHHHHC‐‐CCcEEEECCHHHHHHHHHHHHHHHhhhhCCcEEEEEcCCChHHHHHHHHHHH

Q ss_pred EEEEEECC‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCC‐CCCEEEEEecC

Q Klein_Draft 148 RVIFQTRT‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSR‐PNPQIVYTGTA  201 (510)

Q Consensus  148 ~i~~~~~~‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~‐~~~~i~~~stp  201 (510)

.|.+.+..  .......+++++|+||++.+..+....+....... ....+++++||

T Consensus  340 ~iii~T~~~l~~~~~~~~~~~iViDEah~~~~~~~~~~~~~~~~~~~~~~i~lSaTp  396 (630)

T TIGR00643 340 HLVVGTHALIQEKVEFKRLALVIIDEQHRFGVEQRKKLREKGQGGFTPHVLVMSATP  396 (630)

T ss_pred cEEEEechhhhhhhcccceeEEEEcccccccHHHHHHHHHhccCCCCCeEEEEEcCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1z6a)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00643
http://www.ebi.ac.uk/pdbe/entry/pdb/1z6a


75. 1Z6A_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1Z6A) Helicase of the snf2/rad54 family; HYDROLASE, RECOMBINATION,
HYDROLASE-RECOMBINATION COMPLEX; HET: PO4; 3.0A {Sulfolobus solfataricus} SCOP: c.37.1.19
Probability: 97.34     E-value: 6.2E-5     Score: 78.66     Aligned Cols: 154     Identities: 16%     Similarity: 0.033   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

....|+++|.+.+..+......              .+.+++.+++|+|||..+...+.......+...+

T Consensus  34 ~~~~l~~~Q~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~tG~GKT~~~~~~~~~~~~~~~~~~v  89 (500)

T 1Z6A_A 34 IKANLRPYQIKGFSWMRFMNKL‐‐‐‐‐‐‐‐‐‐‐‐‐‐GFGICLADDMGLGKTLQTIAVFSD

T ss_dssp CSSCCCHHHHHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEECCCTTSCHHHHHHHHHHH

T ss_pred ccccChHHHHHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEcCCCCCHHHHHHHHHHHhhhh

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐CCCCcccc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐~~~~~G~~~  164 (510)

++++| .....++...+..+.......    ...........    .+..|.+.+..    .........

T Consensus  90 liv~p‐~~~l~q~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~l~~~~~~~~~~~  150 (500)

T 1Z6A_A 90 LVICP‐LSVLKNWEEELSKFAPHLRFA‐‐‐‐VFHEDRSKIKL‐‐‐‐EDYDIILTTYAVLL

T ss_dssp EEECC‐HHHHHHHHHHHHHHCTTSCEE‐‐‐‐ECCSSCCSCCG‐‐‐‐GGSSEEEECSHHHH

T ss_pred EEEEe‐HHHHHHHHHHHHHHcCcCeEE‐‐‐‐EEcCCccccch‐‐‐‐hhCCEEEEcHHHHh

Q ss_pred eEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCCC

Q Klein_Draft 165 DRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQR  205 (510)

Q Consensus  165 ~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~~  205 (510)

++||+||++.+....‐..............+++++||....

T Consensus  151 ~~vIvDE~H~~~~~~~~~~~~~~~l~~~~~l~lTaTp~~~~  191 (500)

T 1Z6A_A 151 KYIVIDEAQNIKNPQTKIFKAVKELKSKYRIALTGTPIENK  191 (500)

T ss_dssp SEEEEECCSCCSCCCSHHHHHHTTSCCSEEEEECSCCCTTT

T ss_pred cEEEEeCHHHccChHHHHHHHHHhcCCCcEEEeeCCCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3tbk)
76. 3TBK_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3TBK) RIG-I Helicase Domain (E.C.3.6.4.13); DECH Helicase, Helicase, ATP

binding; HET: ANP; 2.14A {Mus musculus}
Probability: 97.33     E-value: 8.2E-5     Score: 78.8     Aligned Cols: 155     Identities: 12%     Similarity: 0.018   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~‐‐‐~~  96 (510)

+++|.++|.+.+..+..                  ...+++..+.|+|||..+...+...+...+   ..

T Consensus  2 ~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~  53 (555)

T 3TBK_A 2 PLKPRNYQLELALPAKK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNTIICAPTGCGKTFVSLLICEHH

T ss_dssp CCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHH

T ss_pred CCCcchHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEcCCCCCHHHHHHHHHHHHHhh

Q ss_pred eEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐‐C

Q Klein_Draft 97 LIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGPNPGARVIFQTR

Q Consensus  97 ~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐‐~  156 (510)

.++|++|+...+.+....+..++...  ......+...........   ..+..|.+.+.+        .

T Consensus  54 ~~liv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~v~i~t~~~~~~~~~~~  120 (555)

T 3TBK_A 54 KVVFFANQIPVYEQQATVFSRYFERLGYNIASISGATSDSVSVQHI‐‐‐IEDNDIIILTP

T ss_dssp CEEEECSSHHHHHHHHHHHHHHHHTTTCCEEEECTTTGGGSCHHHH‐‐‐HHHCSEEEECHHHHHHHHH

T ss_pred EEEEEeCCHhHHHHHHHHHHHHHHhhCCeEEEeeCCCCCccchHHH‐‐‐HcCCcEEEECHHHHHHHhh

Q ss_pred CCCcccceeEEEEecHHhcCH‐‐‐‐‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCCCC

Q Klein_Draft 157 RSGLGLTADRVIFDEAMTITP‐‐‐‐‐‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAADQR  205 (510)

Q Consensus  157 ~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~~~  205 (510)

....‐.+.+++++||++.+..         ..+..............+++++||....

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://pdb.rcsb.org/pdb/explore.do?structureId=1Z6A
http://www.ebi.ac.uk/pdbe/entry/pdb/3tbk
http://pdb.rcsb.org/pdb/explore.do?structureId=3TBK


T Consensus  121 ~~~~~~~~~~vviDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lTaTp~~~~  178 (555)

T 3TBK_A 121 AIPSLSVFTLMIFDECHNTSKNHPYNQIMFRYLDHKLGESRDPLPQVVGLTASVGVGD  178 (555)

T ss_dssp SSCCGGGCSEEEETTGGGCSTTCHHHHHHHHHHHHHTSSCCSCCCEEEEEESCCCCTT

T ss_pred CCCChhheEEEEEEcHHHcCCCChhHHHHHHHHHHHcCCCCCCCCeEEEEEcccCcCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2db3)
77. 2DB3_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2DB3) ATP-dependent RNA helicase vasa(E.C.3.6.1.3)/RNA complex; DEAD-

BOX, HELICASE, PROTEIN-RNA COMPLEX, ATPase; HET: ANP; 2.2A {Drosophila melanogaster}
Probability: 97.33     E-value: 7.9E-5     Score: 76.08     Aligned Cols: 162     Identities: 15%     Similarity: 0.107   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.......+...++ .|+++|.+++..+..                  .+.+++.+++|+|||..+...+

T Consensus  63 l~~~l~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~tGsGKT~~~~~~~  114 (434)

T 2DB3_A 63 LRDIIIDNVNKSGYKIPTPIQKCSIPVISS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDLMACAQTGS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHhHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHHhC‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEe

Q Klein_Draft 87 LAGLILFG‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIE

Q Consensus  87 ~~~~~~~~‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~  148 (510)

+..+...+      ...+++++|+...+.++...+..+....  ......+...........   ..+..

T Consensus  115 ~~~~~~~~~~~~~~~~~~lii~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~  181 (434)

T 2DB3_A 115 LSKLLEDPHELELGRPQVVIVSPTRELAIQIFNEARKFAFESYLKIGIVYGGTSFRHQNE

T ss_dssp HHHHHHSCCCCBTTBCSEEEECSSHHHHHHHHHHHHHHTTTSSCCEEEECSSSCHHHHHHHH

T ss_pred HHHHhcCchhhcCCCCEEEEEeCCHHHHHHHHHHHHHHHhcCCCEEEEEECCCCHHHHHHHH

Q ss_pred EEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 149 VIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVY

Q Consensus  149 i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~st  200 (510)

|.+.+.+       .....‐.+++++++||++.+..    ..+..+...+...+..++++.+.

T Consensus  182 i~v~T~~~l~~~~~~~~~~~~~~~~ivvDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~i~~sa  244 (434)

T 2DB3_A 182 VVIATPGRLLDFVDRTFITFEDTRFVVLDEADRMLDMGFSEDMRRIMTHVTMRPEHQTLM

T ss_dssp EEEECHHHHHHHHHHTSSCCTTCCEEEEETHHHHTSHHHHHHHHHHHTCTTSCSSCEEEEEE

T ss_pred EEEEccHHHHHHHHcCCcChhhCcEEEEccHHHHHhcCCHHHHHHHHhhCCCCCCcEEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3)
78. 5JC3_B (http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3) LGP2/RNA Complex; Innate immune pattern recognition receptor;

HET: ADP; 2.6A {Gallus gallus}
Probability: 97.32     E-value: 5.0E-5     Score: 83.23     Aligned Cols: 155     Identities: 12%     Similarity: 0.014   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~‐‐‐‐~~  95 (510)

...|+++|.+++..+..                  ....++.+++|+|||..+...+...+...    +.

T Consensus  5 ~~~l~~yQ~e~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~~tGsGKT~~a~~~i~~~~~~~~~~~~~  56 (701)

T 5JC3_B 5 DLTLRDYQMEVAKPALN‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GENIIICLPTGSGKTRVAVYITKDH

T ss_dssp CCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHHHHHH

T ss_pred cCCchHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEeCCCCCHHHHHHHHHHHHHHHhhhh

Q ss_pred eeEEEEcCCHHHHHHHHHHHHHHHHc‐‐ccchhhceeccCCceEEEecCCCCCcEEEEEE

Q Klein_Draft 96 RLIIHSAHEFKTAVNGMERLESLIAK‐‐SGLKYKAKQAHGAESIEILDGPNPGARVIFQT

Q Consensus  96 ~~i~i~~~t~~~a~~~~~~~~~~~~~‐‐~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~  156 (510)

..+++++|+...+.+.+..+...+..  .......+.........‐.   .....|.+.+..       .

T Consensus  57 ~~vlilvP~~~l~~q~~~~~~~~~~~~~~~v~~~~g~~~~~~~~~~~‐‐‐~~~~~Iiv~T~~~l~~~l~~  123 (701)

T 5JC3_B 57 GKVIVLVNKVPLVEQHLRKEFNPFLKHWYQVIGLSGDSELKISFPEV‐‐‐VKRYDVIICTA

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2db3
http://pdb.rcsb.org/pdb/explore.do?structureId=2DB3
http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3
http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3


T ss_dssp CCEEEEESSTHHHHHHCCCCCHHHHTTTSCEEEECSSSCCSSCHHHH‐‐‐HHHCSEEEEE

T ss_pred CEEEEEeCChHHHHHHHHHHhHHHhcCCeEEEEEeCCcccCCChhHH‐‐‐HhhCCEEEEc

Q ss_pred C‐‐‐‐‐CCcccceeEEEEecHHhcCHHHH‐HHHHhhhcC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEEe

Q Klein_Draft 157 R‐‐‐‐‐SGLGLTADRVIFDEAMTITPGSL‐KALLPTVSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RPNPQ

Q Consensus  157 ~‐‐‐‐‐~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~stp~~~  204 (510)

.     ......++++|+||+++...... ..++.....                .....+.+++||...

T Consensus  124 ~~~~~~~~~~~~~~liI~DE~H~~~~~~~~~~i~~~~l~~~~~~~~~~~~~~~~~~~~~il~LTATp~~~  193 (701)

T 5JC3_B 124 ATEEDESVRLSDFSLIIIDQCHHTQKEGVYNNIMRRYLKEKIKNRKQAKENKPLIPQPQIL

T ss_dssp SCCC‐‐CCCGGGCSEEEEETGGGCSTTCHHHHHHHHHHHHHHHHHHHHHC‐‐‐CCCCCEEEEEE

T ss_pred CCCCCCCcChhhceEEEeecHHHhccccHhHHHHHHHHHHHHhchhhhhcCCCCCCCCeEEEEe

Q ss_pred C

Q Klein_Draft 205 R  205 (510)

Q Consensus  205 ~  205 (510)

.

T Consensus  194 ~  194 (701)

T 5JC3_B 194 G  194 (701)

T ss_dssp T

T ss_pred C

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3llm)
79. 3LLM_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3LLM) ATP-dependent RNA helicase A (E.C.3.6.1.-); alpha-beta-alpha,

Structural Genomics, Structural Genomics; HET: ADP; 2.8A {Homo sapiens}
Probability: 97.32     E-value: 1.3E-4     Score: 67.4     Aligned Cols: 160     Identities: 15%     Similarity: 0.063   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+.+...++ .++++|.+++..+..                  ...+++.+++|+|||.++...+

T Consensus  46 ~~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~gsGKt~~~~~~~  97 (235)

T 3LLM_A 46 QDHDLQAILQERELLPVKKFESEILEAISQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐NSVVIIRGATGC

T ss_dssp HCHHHHHHHHHHHTSGGGGGHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEEECCTTSS

T ss_pred cCHHHHHHHHHhhcCCHHHHHHHHHHHHhh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEEcCCCCC

Q ss_pred HHHHHH‐‐‐hCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLIL‐‐‐FGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGP

Q Consensus  87 ~~~~~~‐‐‐~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

...+..   .+...+++++|+...+.+....+........................     .+..|.+.+

T Consensus  98 ~~~~~~~~~~~~~~vlii~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~v~t  162 (235)

T 3LLM_A 98 LDDFIQNDRAAECNIVVTQPRRISAVSVAERVAFERGEEPGKSCGYSVRFESILPR‐‐‐‐‐

T ss_dssp HHHHHHTTCGGGCEEEEEESSHHHHHHHHHHHHHTTTCCTTSSEEEEETTEEECCC‐‐‐‐‐SSS

T ss_pred HHHHHHcCCCCCCEEEEEeCCHHHHHHHHHHHHHHhCCCCCCcccceeehhccCCC‐‐‐‐‐CCC

Q ss_pred CCCCCCc‐‐‐‐ccceeEEEEecHHhcCHHH‐‐‐‐‐‐HHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RTDRSGL‐‐‐‐GLTADRVIFDEAMTITPGS‐‐‐‐‐‐LKALLPTVSSRPNPQIVYTGTAA  202 (510)

Q Consensus  154 ~~~~~~~‐‐‐‐G~~~~~v~iDE~~~~~~~~‐‐‐‐‐‐~~~~~~~l~~~~~~~i~~~stp~  202 (510)

...‐...    ....+++++||++....+.      +..+......  ...+++++|+.

T Consensus  163 ~~~l~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~~‐‐~~~i~~sat~~  219 (235)

T 3LLM_A 163 VGVLLRKLEAGIRGISHVIVDEIHERDINTDFLLVVLRDVVQAYPE‐‐VRIVLMSATID  219 (235)

T ss_dssp HHHHHHHHHHCCTTCCEEEECCTTSCCHHHHHHHHHHHHHHHHCTT‐‐SEEEEEECSSC

T ss_pred HHHHHHHHHhccCCCcEEEeCCccccChhHHHHHHHHHHHHHHCCC‐‐CEEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3)
80. 5JC3_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3) LGP2/RNA Complex; Innate immune pattern recognition receptor;

HET: ADP; 2.6A {Gallus gallus}

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3llm
http://pdb.rcsb.org/pdb/explore.do?structureId=3LLM
http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3
http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3


Probability: 97.31     E-value: 5.2E-5     Score: 83.09     Aligned Cols: 155     Identities: 12%     Similarity: 0.014   
 

Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~‐‐‐‐~~  95 (510)

.+.|+++|.+++..+..                  ...+++.+++|+|||..+...+...+...    +.

T Consensus  5 ~~~l~~yQ~e~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~~tGsGKT~~a~~~i~~~~~~~~~~~~~  56 (701)

T 5JC3_A 5 DLTLRDYQMEVAKPALN‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GENIIICLPTGSGKTRVAVYITKDH

T ss_dssp CCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSCHHHHHHHHHHHHHHHHHH

T ss_pred ccCchHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEeCCCCCHHHHHHHHHHHHHHHHhhh

Q ss_pred eeEEEEcCCHHHHHHHHHHHHHHHHc‐‐ccchhhceeccCCceEEEecCCCCCcEEEEEE

Q Klein_Draft 96 RLIIHSAHEFKTAVNGMERLESLIAK‐‐SGLKYKAKQAHGAESIEILDGPNPGARVIFQT

Q Consensus  96 ~~i~i~~~t~~~a~~~~~~~~~~~~~‐‐~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~  156 (510)

..+++++|+...+.+.+..+...+..  .......+.........‐.   .....|.+.+..       .

T Consensus  57 ~~vlivvP~~~l~~q~~~~~~~~~~~~~~~v~~~~~~~~~~~~~~~~‐‐‐~~~~~Iii~T~~~l~~~l~~  123 (701)

T 5JC3_A 57 GKVIVLVNKVPLVEQHLRKEFNPFLKHWYQVIGLSGDSELKISFPEV‐‐‐VKRYDVIICTA

T ss_dssp CCEEEEESSTHHHHHHCCCCCHHHHTTTSCEEEECSSSCCSSCHHHH‐‐‐HHHCSEEEEE

T ss_pred CEEEEEeCChHHHHHHHHHHhHHHhcCCeEEEEEeCCcccCCChhHH‐‐‐HhhCCEEEEc

Q ss_pred C‐‐‐‐‐CCcccceeEEEEecHHhcCHHHH‐HHHHhhhcC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEEe

Q Klein_Draft 157 R‐‐‐‐‐SGLGLTADRVIFDEAMTITPGSL‐KALLPTVSS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RPNPQ

Q Consensus  157 ~‐‐‐‐‐~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~stp~~~  204 (510)

.     ......++++|+||+++...... ..++.....                .....+.+++||...

T Consensus  124 ~~~~~~~~~~~~~~liI~DE~H~~~~~~~~~~i~~~~l~~~~~~~~~~~~~~~~~~~~~il~LTATp~~~  193 (701)

T 5JC3_A 124 ATEEDESVRLSDFSLIIIDQCHHTQKEGVYNNIMRRYLKEKIKNRKQAKENKPLIPQPQIL

T ss_dssp SCCC‐‐CCCGGGCSEEEEETGGGCSTTCHHHHHHHHHHHHHHHHHHHHHC‐‐‐CCCCCEEEEEE

T ss_pred CCCCCCccChhhceEEEeecHHHhccccHhHHHHHHHHHHHHhchhhhhcCCCCCCCCeEEEEe

Q ss_pred C

Q Klein_Draft 205 R  205 (510)

Q Consensus  205 ~  205 (510)

.

T Consensus  194 ~  194 (701)

T 5JC3_A 194 G  194 (701)

T ss_dssp T

T ss_pred C

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4w7s)
81. 4W7S_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4W7S) S.cerevisiae Prp28 (127-588 aa); splicing factor, DEAD-box protein,

ATPase; HET: MSE, ANP, P6G; 2.542A {Saccharomyces cerevisiae}
Probability: 97.31     E-value: 5.6E-5     Score: 77.93     Aligned Cols: 181     Identities: 11%     Similarity: 0.004   

 
Q ss_pred CCCCCcEEeCCCCCCchHHHHHHHH‐HHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcc

Q Klein_Draft 2 GVQEPRIWLSPEANSSAGQEAIDLA‐AACGL‐ILDPWQELCLHEALKESDELVQLESGAW

Q Consensus  2 ~~~~~~~~~~~~~~~~~~~~~~~~~‐~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~  69 (510)

+...+.+....+....+.....+‐+ ..+++ .|+++|.+++..+.....               .+.++

T Consensus  39 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Q~~~~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l  93 (463)

T 4W7S_B 39 GGTVENPLRNWEELNIIPRDLLRVIIQELRFPSPTPIQRITIPNVCNMKQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp SSSCCCCCSSSSTTCCSCHHHHHCCCCCSCCCSCCHHHHHHHHHHCCTTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

T ss_pred CCCCCCCCCCHHHcCCCCHHHHHHHHHHcCCCCCCHHHHHHHHHHhcccC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Ccc

Q ss_pred EEecCCCCHHHHHHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHH

Q Klein_Draft 70 LVVSRQNGKGSILEALELAGLILFG‐‐‐‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLI

Q Consensus  70 ~~~~rg~GKT~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐‐‐‐‐‐~  121 (510)

+.+++|+|||..+...++..+...+          ...+++++|+.+.+.++...+..++.        .

T Consensus  94 i~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lii~P~~~l~~q~~~~~~~~~~~~~~~~~~~  163 (463)

T 4W7S_B 94 GVASTGSGKTLAFVIPILIKMSRSPPRPPSLKIIDGPKALILAPTRELVQQIQKETQKVT

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4w7s
http://pdb.rcsb.org/pdb/explore.do?structureId=4W7S


T ss_dssp EECCSCTTHHHHHHHHHHHHHHTSCCCCHHHHHHHCCSEEEECSSHHHHHHHHHHHHHHHHHHHH

T ss_pred EEcCCCCCHHHHHHHHHHHHHhcCCCCCCCcCCCCCCcEEEEcCCHHHHHHHHHHHHHHHHHhh

Q ss_pred ccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHh

Q Klein_Draft 122 SGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMT

Q Consensus  122 ~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~  183 (510)

.......+...........   ..+..|.+.+..       .....‐..++++|+||++.+....+ ..+

T Consensus  164 ~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~ivi~T~~~l~~~~~~~~~~~~~~~~lViDEah~l~~~~~~~~~  230 (463)

T 4W7S_B 164 CKVISIVGGHSLEEISFSL‐‐‐SEGCDILVATPGRLIDSLENHLLVMKQVETLVLDEADK

T ss_dssp CCEEEECTTSCHHHHHHHG‐‐‐GGCCSEEEECHHHHHHHHHTTCCCCTTCCEEEECSHHHHHH

T ss_pred cEEEEEeCCCCHHHHHHHH‐‐‐hcCCcEEEECHHHHHHHHHcCCcccccCCEEEEeCHHHHhh

Q ss_pred HhhhcCC‐‐‐‐‐‐‐CCCEEEEEec

Q Klein_Draft 184 LPTVSSR‐‐‐‐‐‐‐PNPQIVYTGT  200 (510)

Q Consensus  184 ~~~l~~~‐‐‐‐‐‐‐~~~~i~~~st  200 (510)

...+...       ...++++.+.

T Consensus  231 ~~~~~~~~~~~~~~~~~~~i~~sa  254 (463)

T 4W7S_B 231 TNILTKVDINADSAVNRQTLMFTA  254 (463)

T ss_dssp HHHHHHHHHHSCTTCCCEEEEEES

T ss_pred HHHHHhCCcCCCCcCCCEEEEEEC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4w7s)
82. 4W7S_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4W7S) S.cerevisiae Prp28 (127-588 aa); splicing factor, DEAD-box protein,

ATPase; HET: P6G, MSE, ANP; 2.542A {Saccharomyces cerevisiae}
Probability: 97.31     E-value: 5.6E-5     Score: 77.93     Aligned Cols: 181     Identities: 11%     Similarity: 0.004   

 
Q ss_pred CCCCCcEEeCCCCCCchHHHHHHHH‐HHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcc

Q Klein_Draft 2 GVQEPRIWLSPEANSSAGQEAIDLA‐AACGL‐ILDPWQELCLHEALKESDELVQLESGAW

Q Consensus  2 ~~~~~~~~~~~~~~~~~~~~~~~~~‐~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~  69 (510)

+...+.+....+....+.....+‐+ ..+++ .|+++|.+++..+.....               .+.++

T Consensus  39 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Q~~~~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l  93 (463)

T 4W7S_A 39 GGTVENPLRNWEELNIIPRDLLRVIIQELRFPSPTPIQRITIPNVCNMKQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

T ss_dssp SSSCCCCCSSSSTTCCSCHHHHHCCCCCTCCSSCCHHHHHHHHHHSCTTC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

T ss_pred CCCCCCCCCCHHHcCCCCHHHHHHHHHHcCCCCCCHHHHHHHHHHhcccC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Ccc

Q ss_pred EEecCCCCHHHHHHHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHH

Q Klein_Draft 70 LVVSRQNGKGSILEALELAGLILFG‐‐‐‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLI

Q Consensus  70 ~~~~rg~GKT~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~‐‐‐‐‐‐‐‐~  121 (510)

+.+++|+|||..+...++..+...+          ...+++++|+.+.+.++...+..++.        .

T Consensus  94 i~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lii~P~~~l~~q~~~~~~~~~~~~~~~~~~~  163 (463)

T 4W7S_A 94 GVASTGSGKTLAFVIPILIKMSRSPPRPPSLKIIDGPKALILAPTRELVQQIQKETQKVT

T ss_dssp EECCTTSSHHHHHHHHHHHHHHTSCCCCHHHHHHHCCSEEEECSSHHHHHHHHHHHHHHHHHHHH

T ss_pred EEcCCCCCHHHHHHHHHHHHHhcCCCCCCCcCCCCCCcEEEEcCCHHHHHHHHHHHHHHHHHhh

Q ss_pred ccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHh

Q Klein_Draft 122 SGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMT

Q Consensus  122 ~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~  183 (510)

.......+...........   ..+..|.+.+..       .....‐..++++|+||++.+....+ ..+

T Consensus  164 ~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~ivi~T~~~l~~~~~~~~~~~~~~~~lViDEah~l~~~~~~~~~  230 (463)

T 4W7S_A 164 CKVISIVGGHSLEEISFSL‐‐‐SEGCDILVATPGRLIDSLENHLLVMKQVETLVLDEADK

T ss_dssp CCEEEECTTCCHHHHHHHH‐‐‐TTCCSEEEECHHHHHHHHHTTCCC‐CCCCEEEETTHHHHHH

T ss_pred cEEEEEeCCCCHHHHHHHH‐‐‐hcCCcEEEECHHHHHHHHHcCCcccccCCEEEEeCHHHHhh

Q ss_pred HhhhcCC‐‐‐‐‐‐‐CCCEEEEEec

Q Klein_Draft 184 LPTVSSR‐‐‐‐‐‐‐PNPQIVYTGT  200 (510)

Q Consensus  184 ~~~l~~~‐‐‐‐‐‐‐~~~~i~~~st  200 (510)

...+...       ...++++.+.

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4w7s
http://pdb.rcsb.org/pdb/explore.do?structureId=4W7S


T Consensus  231 ~~~~~~~~~~~~~~~~~~~i~~sa  254 (463)

T 4W7S_A 231 TNILTKVDINADSAVNRQTLMFTA  254 (463)

T ss_dssp HHHHHHHHHHCCTTCCCEEEEEES

T ss_pred HHHHHhCCcCCCCcCCCEEEEEEC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3p4x)
83. 3P4X_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3P4X) reverse gyrase helicase-like domain; TOPOISOMERASE, DNA

SUPERCOILING, ARCHAEA, HELICASE; HET: ADP; 2.41A {thermotoga maritima}
Probability: 97.31     E-value: 6.6E-5     Score: 76.48     Aligned Cols: 162     Identities: 14%     Similarity: 0.094   

 
Q ss_pred HHHHHHH‐HHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 20 QEAIDLA‐AACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  20 ~~~~~~~‐~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

..+..+. ..+++.|+++|.+.+..+..                  .+.+++..++|+|||.++...+..

T Consensus  7 ~~~~~~~~~~~~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~tG~GKT~~~~~~~~~  58 (413)

T 3P4X_B 7 EDFRSFFKKKFGKDLTGYQRLWAKRIVQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKSFTMVAPTGVGK

T ss_dssp HHHHHHHHHHHSSCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEECCCSCCTTHHHHHHHHHHH

T ss_pred HHHHHHHHHHHCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEEcCCCCCHHHHHHHHHHH

Q ss_pred HHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcc‐cchhhceeccCCceEEE‐‐‐‐‐ecCCCCCc

Q Klein_Draft 89 GLILFGERLIIHSAHEFKTAVNGMERLESLIAKS‐GLKYKAKQAHGAESIEI‐‐‐‐‐LDG

Q Consensus  89 ~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐~l~~~~~~~~~~~~i~~‐‐‐‐‐~~~~~~g~~i~~~  152 (510)

...  .+..+++++|+...+.+....+..+.... .+...++.........+     .    ....|.+.

T Consensus  59 ~~~‐‐~~~~~lii~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~ivv~  122 (413)

T 3P4X_B 59 LAR‐‐KGKKSALVFPTVTLVKQTLERLQKLADEKVKIFGFYSSMKKEEKEKFEKSFEE‐‐‐‐

T ss_dssp HHT‐‐TTCCEEEEESSHHHHHHHHHHHHHHSCTTSCEEEECTTSCHHHHHHHHHHHHH‐‐‐‐TCCS

T ss_pred HHh‐‐cCCcEEEEeCCHHHHHHHHHHHHHHccCCCeEEEecccCCHHHHHHHHHHhhh‐‐‐‐CCc

Q ss_pred ECC‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHHHHhhhc‐‐‐‐‐‐‐‐‐‐CCC

Q Klein_Draft 153 TRT‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GSLKALLPTVS‐‐‐‐‐‐‐‐‐‐

Q Consensus  153 ~~~‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~l~‐‐‐‐‐‐‐‐‐‐~~~  191 (510)

+..     .........+++++||++.+..                ..+..+...+.          ..+

T Consensus  123 t~~~l~~~~~~~~~~~~~~vViDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~  192 (413)

T 3P4X_B 123 STQFVSKNREKLSQKRFDFVFVDDVDAVLKASRNIDTLLMMVGIPEEIIRKAFSTIKQGK

T ss_dssp EHHHHHHTHHHHTTCCCSEEEESCCCHHHHSHHHHHHHHHHTTCCHHHHHHHHHHHHTTCCCCCCTTCCC

T ss_pred cHHHHHhcHHHHhhcCCCEEEEeCHHHHHHhhhcHHHHHHHcCCCHHHHHHHHHHHhcCccccCCCCCCC

Q ss_pred CCEEEEEecCCCCC

Q Klein_Draft 192 NPQIVYTGTAADQR  205 (510)

Q Consensus  192 ~~~i~~~stp~~~~  205 (510)

...+++++||....

T Consensus  193 ~~~~~~sat~~~~~  206 (413)

T 3P4X_B 193 GILVVSSATAKPRG  206 (413)

T ss_dssp CEEEECCCSSCCCT

T ss_pred cEEEEEeCCCCccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4xgt)
84. 4XGT_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4XGT) FRQ-interacting RNA helicase; ATPase, circadian clock, HYDROLASE;

3.09A {Neurospora crassa}
Probability: 97.29     E-value: 1.2E-4     Score: 83.71     Aligned Cols: 142     Identities: 16%     Similarity: 0.178   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

+.+.|+++|.+.+..+..                  .+.+++.+++|+|||.++...+...+.  .+.++

T Consensus  64 ~~~~l~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~vlv~a~TGsGKTl~~~~~i~~~~~‐‐~~~~~  113 (993)

T 4XGT_A 64 YSFKLDPFQALSVASIER‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EESVLVSAHTSAGKTVVAEYAIAQ

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/3p4x
http://pdb.rcsb.org/pdb/explore.do?structureId=3P4X
http://www.ebi.ac.uk/pdbe/entry/pdb/4xgt
http://pdb.rcsb.org/pdb/explore.do?structureId=4XGT


T ss_dssp TTCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCEEEEECCGGGCTHHHHHHHHHHHHH

T ss_pred CCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEEecCCCCHHHHHHHHHHHHHH

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G  161 (510)

++++|+...+.+....+...+....+.        .......    .+..+.+.+..       .....‐

T Consensus  114 l~v~P~~aL~~q~~~~~~~~~~~v~i~‐‐‐‐‐‐‐‐tgd~~~~‐‐‐‐~~~~ilI~T~e~L~~~l~~~~~~~  171 (993)

T 4XGT_A 114 IYTSPIKALSNQKYRDFQAEFGDVGLM‐‐‐‐‐‐‐‐TGDVTIN‐‐‐‐PTASCLVMTTEILR

T ss_dssp EEEESCHHHHHHHHHHHHHHHSCEEEE‐‐‐‐‐‐‐‐CSSCEEC‐‐‐‐TTCSEEEEEHHHHHHHHHH

T ss_pred EEEeCcHHHHHHHHHHHHHHHccccee‐‐‐‐‐‐‐‐eccccCC‐‐‐‐CCCCEEEEeHHHHHHHHh

Q ss_pred cceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 162 LTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  162 ~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

.++++||+||+|.+.+    ..++.+...+... ...+.+++|+..

T Consensus  172 ~~~~~VI~DEaH~i~~~~r~~~~e~~i~~l~~~‐~~iv~lSAT~~n  216 (993)

T 4XGT_A 172 REVAWVVFDEIHYMRDKIRGVVWEETIILLPDK‐VRYVFLSATIPN  216 (993)

T ss_dssp HHEEEEEESCGGGGGCTTTHHHHHHHHHTSCTT‐SEEEEEESCCTT

T ss_pred HheeEEEEechHhcccccccHHHHHHHHHCCCC‐CEEEEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5dzr)
85. 5DZR_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5DZR) FRQ-interacting RNA helicase; helicase, circadian clock, RNA

BINDING; 3.161A {Neurospora crassa}
Probability: 97.29     E-value: 1.2E-4     Score: 83.71     Aligned Cols: 142     Identities: 16%     Similarity: 0.178   

 
Q ss_pred cCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 29 CGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELA

Q Consensus  29 ~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i  98 (510)

+.+.|+++|.+.+..+..                  .+.+++.+++|+|||.++...+...+.  .+.++

T Consensus  64 ~~~~l~~~Q~~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~vlv~a~TGsGKTl~~~~~i~~~~~‐‐~~~~~  113 (993)

T 5DZR_A 64 YSFKLDPFQALSVASIER‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EESVLVSAHTSAGKTVVAEYAIAQ

T ss_dssp TTCCCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCGGGCTHHHHHHHHHHHHH

T ss_pred CCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCEEEEEecCCCCHHHHHHHHHHHHHH

Q ss_pred EEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCcc

Q Klein_Draft 99 IHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐

Q Consensus  99 ~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G  161 (510)

++++|+...+.+....+...+....+.        .......    .+..+.+.+..       .....‐

T Consensus  114 l~v~P~~aL~~q~~~~~~~~~~~v~i~‐‐‐‐‐‐‐‐tgd~~~~‐‐‐‐~~~~ilI~T~e~L~~~l~~~~~~~  171 (993)

T 5DZR_A 114 IYTSPIKALSNQKYRDFQAEFGDVGLM‐‐‐‐‐‐‐‐TGDVTIN‐‐‐‐PTASCLVMTTEILR

T ss_dssp EEEESSHHHHHHHHHHHHHHTSCEEEE‐‐‐‐‐‐‐‐CSSCBCC‐‐‐‐TTSSEEEEEHHHHHHHHHH

T ss_pred EEEeCcHHHHHHHHHHHHHHHccccee‐‐‐‐‐‐‐‐eccccCC‐‐‐‐CCCCEEEEeHHHHHHHHh

Q ss_pred cceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 162 LTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  162 ~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

.++++||+||+|.+.+    ..++.+...+... ...+.+++|+..

T Consensus  172 ~~~~~VI~DEaH~i~~~~r~~~~e~~i~~l~~~‐~~iv~lSAT~~n  216 (993)

T 5DZR_A 172 REVAWVVFDEIHYMRDKIRGVVWEETIILLPDK‐VRYVFLSATIPN  216 (993)

T ss_dssp GSEEEEEEESGGGGGCTTTHHHHHHHHHHSCTT‐CEEEEEECCCTT

T ss_pred HheeEEEEechHhcccccccHHHHHHHHHCCCC‐CEEEEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4d26)
86. 4D26_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4D26) BMVLG PROTEIN; HYDROLASE, PIRNA, AMPLIFIER COMPLEX,

TRANSPOSON; HET: ADP; 2.1A {BOMBYX MORI}

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5dzr
http://pdb.rcsb.org/pdb/explore.do?structureId=5DZR
http://www.ebi.ac.uk/pdbe/entry/pdb/4d26
http://pdb.rcsb.org/pdb/explore.do?structureId=4D26


Probability: 97.28     E-value: 6.7E-5     Score: 76.51     Aligned Cols: 164     Identities: 9%     Similarity: 0.032   
 

Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+......‐+...++ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  57 l~~~l~~~l~~~~~~~~~~~Q~~~~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~tGsGKT~~~~~~~  108 (434)

T 4D26_A 57 LRKYVLDNVLKAGYRKPTPIQKNAIPIIMS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDLMGCAQTGS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEECCCCCc

Q ss_pred HHHHHHhC‐‐‐‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCc

Q Klein_Draft 87 LAGLILFG‐‐‐‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGA

Q Consensus  87 ~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~  144 (510)

+..+...+          ...++|++|+...+.+....+..+....  ......+...........   .

T Consensus  109 ~~~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~  175 (434)

T 4D26_A 109 INMLLQDPKDLISENGCAQPQVIIVSPTRELTLQIFNEARKFSYGSVLKVAVAYGGTAVR

T ss_dssp HHHHHHSCCCCCEETTEECCSEEEECSSHHHHHHHHHHHHHHTTTSSCCEEEECTTSCHHHHHHHH

T ss_pred HHHHhcCchHHccCCCCCCCcEEEEeCCHHHHHHHHHHHHHHhcCCCcEEEEEECCCCHHHHHHHH

Q ss_pred CCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCHHHH‐HHHHhhhcC‐‐‐‐‐‐CCCC

Q Klein_Draft 145 PGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITPGSL‐KALLPTVSS‐‐‐‐‐‐R

Q Consensus  145 ~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~‐‐‐‐‐‐~~~~~i~~~st  200 (510)

.+..|.+.+.+       .....‐..++++++||++.+....+ ..+...+..      .....+++++|

T Consensus  176 ~~~~i~v~t~~~l~~~~~~~~~~~~~~~~liiDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~sat  245 (434)

T 4D26_A 176 RGCHILVATPGRLHDFVERNRVSFGSVRFVVLDQADCMLDMGFMPSIEKMMLHPTMVETT

T ss_dssp TCCSEEEECHHHHHHHHHTTSBCCTTCCEEEEETHHHHTSTTTHHHHHHHHTCTTSCCGGGS

T ss_pred hCCCEEEEChHHHHHHHHcCCcCcccCCEEEEeCHHHHhhcCCHHHHHHHHhCCccCCCCCc

Q ss_pred CC

Q Klein_Draft 201 AA  202 (510)

Q Consensus  201 p~  202 (510)

+.

T Consensus  246 ~~  247 (434)

T 4D26_A 246 FP  247 (434)

T ss_dssp CC

T ss_pred CC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4d25)
87. 4D25_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4D25) BMVLG PROTEIN; HYDROLASE, PIRNA, AMPLIFIER COMPLEX,

TRANSPOSON; HET: ANP; 1.9A {BOMBYX MORI}
Probability: 97.28     E-value: 6.7E-5     Score: 76.51     Aligned Cols: 164     Identities: 9%     Similarity: 0.032   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+......‐+...++ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  57 l~~~l~~~l~~~~~~~~~~~Q~~~~~~i~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~li~~~tGsGKT~~~~~~~  108 (434)

T 4D25_A 57 LRKYVLDNVLKAGYRKPTPIQKNAIPIIMS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDLMGCAQTGS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEECCCCCc

Q ss_pred HHHHHHhC‐‐‐‐‐‐‐‐‐‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCc

Q Klein_Draft 87 LAGLILFG‐‐‐‐‐‐‐‐‐‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGA

Q Consensus  87 ~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~  144 (510)

+..+...+          ...++|++|+...+.+....+..+....  ......+...........   .

T Consensus  109 ~~~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~  175 (434)

T 4D25_A 109 INMLLQDPKDLISENGCAQPQVIIVSPTRELTLQIFNEARKFSYGSVLKVAVAYGGTAVR

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/4d25
http://pdb.rcsb.org/pdb/explore.do?structureId=4D25


T ss_dssp HHHHHHSCCCCEEETTEEECSEEEECSSHHHHHHHHHHHHHHTTTSSCCEEEECTTSCHHHHHHHH

T ss_pred HHHHhcCchHHccCCCCCCCcEEEEeCCHHHHHHHHHHHHHHhcCCCcEEEEEECCCCHHHHHHHH

Q ss_pred CCcEEEEEECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCHHHH‐HHHHhhhcC‐‐‐‐‐‐CCCC

Q Klein_Draft 145 PGARVIFQTRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITPGSL‐KALLPTVSS‐‐‐‐‐‐R

Q Consensus  145 ~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~~~~‐~~~~~~l~~‐‐‐‐‐‐~~~~~i~~~st  200 (510)

.+..|.+.+.+       .....‐..++++++||++.+....+ ..+...+..      .....+++++|

T Consensus  176 ~~~~i~v~t~~~l~~~~~~~~~~~~~~~~liiDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~sat  245 (434)

T 4D25_A 176 RGCHILVATPGRLHDFVERNRVSFGSVRFVVLDQADCMLDMGFMPSIEKMMLHPTMVETT

T ss_dssp TCCSEEEECHHHHHHHHHTTSBCSTTCCEEEEETHHHHTSTTTHHHHHHHHTCTTSCCGGGS

T ss_pred hCCCEEEEChHHHHHHHHcCCcCcccCCEEEEeCHHHHhhcCCHHHHHHHHhCCccCCCCCc

Q ss_pred CC

Q Klein_Draft 201 AA  202 (510)

Q Consensus  201 p~  202 (510)

+.

T Consensus  246 ~~  247 (434)

T 4D25_A 246 FP  247 (434)

T ss_dssp CC

T ss_pred CC

Template alignment
88. TIGR00580 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00580) mfd; transcription-repair coupling factor (mfd).

All proteins in this family for which functions are known are DNA-dependent ATPases that function in the process of transcription-
coupled DNA repair in which the repair of the transcribed strand of actively transcribed genes is repaired at a higher rate than the
repair of non-transcribed regions of the genome and than the non-transcribed strand of the same gene.
Probability: 97.28     E-value: 1.5E-4     Score: 82.28     Aligned Cols: 161     Identities: 11%     Similarity: -0.009   

 
Q ss_pred CCCchHHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh‐‐‐‐‐‐eeEeeEEe

Q Klein_Draft 14 ANSSAGQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWA‐‐‐‐‐‐ASS

Q Consensus  14 ~~~~~~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~‐‐‐‐‐‐~~~~~~~~~rg~G  77 (510)

...........+...+++.|+++|.+++..+.                  .      ...+++.+++|+|

T Consensus  433 ~~~~~~~~~~~~~~~~~~~l~~~Q~~ai~~i~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~li~~~tG~G  484 (926)

T TIGR00580 433 AFPPDLEWQQEFEDSFPFEETPDQLKAIEEIK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ADMESPRPMD

T ss_pred CCCCChHHHHHHHHhCCCCCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHhhCCCCCc

Q ss_pred HHHHHHHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCC‐‐‐‐‐‐‐‐c

Q Klein_Draft 78 KGSILEALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGA‐‐‐‐‐‐‐‐

Q Consensus  78 KT~~~~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~‐‐‐‐‐‐‐‐~~i~~  139 (510)

||.++...++..+...  ..+++++|+...+.+....+...+...++..........        ..+..

T Consensus  485 KT~~~l~~~~~~~~~~‐‐~~vlii~Pt~~L~~q~~~~l~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~~  552 (926)

T TIGR00580 485 KTEVAMRAAFKAVLDG‐‐KQVAVLVPTTLLAQQHFETFKERFANFPVTIELLSRFRSAKE

T ss_pred HHHHHHHHHHHHHHCC‐‐CCEEEEeccHHHHHHHHHHHHHHhcCCCCeEEEEecCCCHHHHHHHHHHHH

Q ss_pred ecCCCCCcEEEEEECC‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEe

Q Klein_Draft 140 LDGPNPGARVIFQTRT‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVY

Q Consensus  140 ~~~~~~g~~i~~~~~~‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

     ....|.+.+..  .....‐.+++++|+||++.+.......+......  ...+.+++||

T Consensus  553 ‐‐‐‐‐~~~~iiI~T~~~l~~~~~~~~l~liIiDEaH~~~~~~~~~l~~~~~~‐‐~~~l~lSATp  609 (926)

T TIGR00580 553 ‐‐‐‐‐GKIDILIGTHKLLQKDVKFKDLGLLIIDEEQRFGVKQKEKLKELRTS‐‐VDVLTL

T ss_pred ‐‐‐‐‐CCCCEEEEcHHHhccCCCccccCEEEEechhhcCccHHHHHHHhcCC‐‐CcEEEEE

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2eyq)
89. 2EYQ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2EYQ) Transcription-repair coupling factor; Mfd, SF2 ATPase, HYDROLASE;

HET: EPE, SO4; 3.2A {Escherichia coli} SCOP: c.37.1.19, b.34.18.1, d.315.1.1
Probability: 97.27     E-value: 1.2E-4     Score: 84.55     Aligned Cols: 157     Identities: 9%     Similarity: -0.013   

 

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00580
http://www.ebi.ac.uk/pdbe/entry/pdb/2eyq
http://pdb.rcsb.org/pdb/explore.do?structureId=2EYQ


Q ss_pred HHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhh‐‐‐‐‐‐eeEeeEEe

Q Klein_Draft 19 GQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWA‐‐‐‐‐‐ASSFGLVV

Q Consensus  19 ~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~‐‐‐‐‐‐~~~~~~~~~rg~GKT~~~  82 (510)

......+...+++.|+++|.+.+..+.                  .      ....+++++.|+|||.++

T Consensus  590 ~~~~~~~~~~~~~~l~~~Q~~ai~~i~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~ll~~~tGsGKT~va  641 (1151)

T 2EYQ_A 590 REQYQLFCDSFPFETTPDQAQAINAVL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SDMCQPLAMDRLVCG

T ss_dssp HHHHHHHHHTCCSCCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHSSSCCEEEEECCCCTTT

T ss_pred HHHHHHHHHhCCCCCCHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHccCCCCCCEEEEcCCCCC

Q ss_pred HHHHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEE‐‐‐‐‐‐‐

Q Klein_Draft 83 EALELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEI‐‐‐‐‐‐‐

Q Consensus  83 ~~~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~‐‐‐‐‐‐‐~~~~~~  145 (510)

...++.....  +..+++++|+...+.+....+...+...++...............       .    .

T Consensus  642 l~~~~~~~~~‐‐~~~vlilvPt~~La~Q~~~~~~~~~~~~~i~v~~~~~~~~~~~~~~~~~~l~~‐‐‐‐~  705 (1151)

T 2EYQ_A 642 MRAAFLAVDN‐‐HKQVAVLVPTTLLAQQHYDNFRDRFANWPVRIEMISRFRSAKEQTQIL

T ss_dssp HHHHHHHHTT‐‐TCEEEEECSSHHHHHHHHHHHHHHSTTTTCCEEEESTTSCHHHHHHHHHHHH

T ss_pred HHHHHHHHhC‐‐CCeEEEEechHHHHHHHHHHHHHHhcCCCCeEEEEecCCCHHHHHHHHHHHH

Q ss_pred CcEEEEEECC‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 146 GARVIFQTRT‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  146 g~~i~~~~~~‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

...|.+.+..  .....‐.+++++|+||++.+.......+......  ...+.+++||

T Consensus  706 ~~~IvI~T~~~L~~~~~~~~l~lvIIDE~H~~~~~~~~~l~~~~~~‐‐~~~l~lSATP  761 (1151)

T 2EYQ_A 706 KIDILIGTHKLLQSDVKFKDLGLLIVDEEHRFGVRHKERIKAMRAN‐‐VDILTLTATP  761 (1151)

T ss_dssp CCSEEEECTHHHHSCCCCSSEEEEEEESGGGSCHHHHHHHHHHHTT‐‐SEEEEEESSC

T ss_pred CcEEEEecHHHhccCCCccccCEEEeechhhcChhHHHHHHHhcCC‐‐CCEEEEECCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5aga)
90. 5AGA_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5AGA) DNA POLYMERASE THETA (E.C.2.7.7.7); TRANSFERASE, POLQ, DNA

REPAIR; HET: FLC, ANP; 2.9A {HOMO SAPIENS}
Probability: 97.27     E-value: 1.1E-4     Score: 82.42     Aligned Cols: 162     Identities: 17%     Similarity: 0.164   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHH‐‐HHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCL‐‐HEALKESDELVQLESGAWVKKWAASSFGLVVSR

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~‐‐~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~  84 (510)

+.....+.+...|+ .|+|+|.+++  ..+..                  .+.+++.+|+|+|||.++..

T Consensus  12 l~~~~~~~~~~~gi~~l~~~Q~~~l~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~pTGsGKT~~a~~  63 (830)

T 5AGA_A 12 LPKAVLEKYHSFGVKKMFEWQAECLLLGQVLE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNLVYSAPTSA

T ss_dssp CCHHHHHHHHTSSCCBCCHHHHHHHHSSSTTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHhCCcccCHHHHHHHhcccccC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEECCCCCC

Q ss_pred HHHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 85 LELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPN

Q Consensus  85 ~~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~  154 (510)

.++..+...+. ++++++|+...+.+....+...+...++.‐.............     ....|.+.+.

T Consensus  64 ~il~~~~~~~~‐~vliv~P~~~l~~~~~~~l~~~~~~~~~~v~~~~g~~~~~~~~‐‐‐‐‐~~~~I~v~T~  127 (830)

T 5AGA_A 64 LILKRVLEMRK‐KALFILPFVSVAKEKKYYLQSLFQEVGIKVDGYMGSTSPSRHF‐‐‐‐‐

T ss_dssp HHHHHHHHTCC‐EEEEEESSHHHHHHHHHHHHHHHGGGTCCEEEECTTCCCSSCG‐‐‐‐‐GGCS

T ss_pred HHHHHHHhhcC‐cEEEECCcHHHHHHHHHHHHHHHHHhCCEEEEEecCCCcccch‐‐‐‐‐

Q ss_pred CC‐‐‐‐‐‐‐‐‐CCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCC

Q Klein_Draft 155 TD‐‐‐‐‐‐‐‐‐RSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  155 ~~‐‐‐‐‐‐‐‐‐~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~  194 (510)

..         ....‐.++++||+||++.+.+    ..++.+...+.                 ......

T Consensus  128 e~l~~ll~~~~~~~~l~~~~~VVvDE~H~l~~~~r~~~~e~ll~~l~~~~~~~~~~~~~~~~~~~~~~~i  197 (830)

T 5AGA_A 128 ERANGLINRLIEENKMDLLGMVVVDELHMLGDSHRGYLLELLLTKICYITRKSASCQADL

T ss_dssp HHHHHHHHHHHHTTCGGGEEEEEESCGGGGSSCSSTTHHHHHHHHHHHHHHHTGGGCCC‐‐‐‐‐CCCC

T ss_pred HHHHHHHHHHHHhcchhhcCEEEEECHhHcCCCCchHHHHHHHHHHHHHhhcchhchhhHHh

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/5aga
http://pdb.rcsb.org/pdb/explore.do?structureId=5AGA


Q ss_pred EEEEecCCC

Q Klein_Draft 195 IVYTGTAAD  203 (510)

Q Consensus  195 i~~~stp~~  203 (510)

+.+++|+..

T Consensus  198 I~lSATl~~  206 (830)

T 5AGA_A 198 VGMSATLPN  206 (830)

T ss_dssp EEEESCCTT

T ss_pred EEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1s2m)
91. 1S2M_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1S2M) Putative ATP-dependent RNA helicase DHH1; ATP-binding, RNA-

binding, Helicase, RNA BINDING; 2.1A {Saccharomyces cerevisiae} SCOP: c.37.1.19
Probability: 97.26     E-value: 1.6E-4     Score: 72.82     Aligned Cols: 162     Identities: 12%     Similarity: 0.096   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+......‐+...++ .|+++|.+++..+..                  .+.+++.+++|+|||.++...+

T Consensus  28 l~~~l~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~l~~~~~GsGKT~~~~~~~  79 (400)

T 1S2M_A 28 LKRELLMGIFEAGFEKPSPIQEEAIPVAIT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDILARAKNGT

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECCTTSC

T ss_pred CCHHHHHHHHHcCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCC

Q ss_pred HHHHHHh‐CCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCce‐‐‐EEEecCCCCCc

Q Klein_Draft 87 LAGLILF‐GERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAES‐‐‐IEILDG

Q Consensus  87 ~~~~~~~‐~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~‐‐‐i~~~~~~~~g~~i~~~  152 (510)

+..+... +...+++++|+...+.+....+..+.....+............   ....    .+..|.+.

T Consensus  80 ~~~~~~~~~~~~~liv~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~  145 (400)

T 1S2M_A 80 LEKVKPKLNKIQALIMVPTRELALQTSQVVRTLGKHCGISCMVTTGGTNLRDDILRLN‐‐‐‐

T ss_dssp HHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHHTTTTTCCEEEECSSSCHHHHHHHTT‐‐‐‐SCCS

T ss_pred HHHHchhhcCccEEEEcCcHHHHHHHHHHHHHHHhhcCCeEEEEeCCCcHHHHHHHHh‐‐‐‐

Q ss_pred ECC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 153 TRT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  153 ~~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

+..       .....‐..+++|++||++.+..    ..+..+...+... ...+++++|+.

T Consensus  146 t~~~l~~~~~~~~~~~~~~~~vivDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~sat~~  205 (400)

T 1S2M_A 146 TPGRVLDLASRKVADLSDCSLFIMDEADKMLSRDFKTIIEQILSFLPPT‐HQSLLFSATF

T ss_dssp CHHHHHHHHHTTCSCCTTCCEEEEESHHHHSSHHHHHHHHHHHTTSCSS‐CEEEEEESCCC

T ss_pred cHHHHHHHHHcCCCChhhCCEEEEeCHHHHhccchHHHHHHHHhcCCCC‐CEEEEEEccCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4c9b)
92. 4C9B_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4C9B) EUKARYOTIC INITIATION FACTOR 4A-III (E.C.3.6.4.13); SPLICING,

DEAD-BOX HELICASE, NMD, MRNP; HET: GOL; 2.0A {HOMO SAPIENS}
Probability: 97.25     E-value: 8.7E-5     Score: 75.06     Aligned Cols: 163     Identities: 16%     Similarity: 0.075   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.....+‐+..+++ .|+++|.+++..+..                  .+.+++.++.|+|||.++...+

T Consensus  45 l~~~~~~~~~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~~~tGsGKT~~~~~~~  96 (411)

T 4C9B_A 45 LREDLLRGIYAYGFEKPSAIQQRAIKQIIK‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GRDVIAQSQSGT

T ss_dssp CCHHHHHHHHHHTCCSCCTTHHHHHHHHHT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCCEEEECSTTSS

T ss_pred CCHHHHHHHHHcCCCCCCHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCEEEECCCCcc

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/1s2m
http://pdb.rcsb.org/pdb/explore.do?structureId=1S2M
http://www.ebi.ac.uk/pdbe/entry/pdb/4c9b
http://pdb.rcsb.org/pdb/explore.do?structureId=4C9B


Q ss_pred HHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcc‐‐cchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKS‐‐GLKYKAKQAHGAESIEILDGP

Q Consensus  87 ~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~‐‐~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

+..+...+ ...++|++|+...+.+....+.......  ..................   ..+..|.+.+

T Consensus  97 ~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t  163 (411)

T 4C9B_A 97 LQCLDIQVRETQALILAPTRELAVQIQKGLLALGDYMNVQCHACIGGTNVGEDIRKL‐‐‐

T ss_dssp HHTCCTTSCSCCEEEECSCHHHHHHHHHHHHHHTTTTTCCEEECCCGGGHHHHHHHH‐‐‐

T ss_pred HHHhhcccCCccEEEEeCcHHHHHHHHHHHHHHhhccCCeEEEEeCCCCHHHHHHHH‐‐‐

Q ss_pred CC‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..       .....‐...+++++||++.+..    ..+..+...+... ...+++++||.

T Consensus  164 ~~~l~~~~~~~~~~~~~~~~iiiDE~h~~~~~~~~~~~~~~~~~~~~~‐~~~i~~saT~~  222 (411)

T 4C9B_A 164 PGRVFDMIRRRSLRTRAIKMLVLDEADEMLNKGFKEQIYDVYRYLPPA‐TQVVLISATLP

T ss_dssp HHHHHHHHHHTSSCCTTCCEEEETTHHHHHHHTCHHHHHHHHHTSCTT‐CEEEEEESCCC

T ss_pred HHHHHHHHHcCCCChhcCCEEEEcCHHHHhccCcHHHHHHHHHhCCCC‐cEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2zj8)
93. 2ZJ8_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2ZJ8) Putative ski2-type helicase (E.C.3.6.1.-); RecA fold, ATP-binding,

Helicase, Hydrolase; 2.0A {Pyrococcus furiosus}
Probability: 97.25     E-value: 2.0E-4     Score: 78.88     Aligned Cols: 162     Identities: 15%     Similarity: 0.127   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~  86 (510)

+.......+...|+ .|+++|.+++..+...                 ...+++.+|+|+|||.++...+

T Consensus  8 ~~~~i~~~~~~~~~~~l~~~Q~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~aptgsGKT~~~~~~i  60 (720)

T 2ZJ8_A 8 VDERIKSTLKERGIESFYPPQAEALKSGILE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNALISIPTAS

T ss_dssp SCHHHHHHHHHTTCCBCCHHHHHHHTTTGGG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCEEEEECCGGGC

T ss_pred CCHHHHHHHHHcCCccCCHHHHHHHHHchhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCC

Q ss_pred HHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 87 LAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPG

Q Consensus  87 ~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐  155 (510)

+..+..... ++++++|+...+.+....+..+.. .++.‐..............    ....|.+.+.+ 

T Consensus  61 l~~~~~~~~‐~vl~i~P~~~l~~~~~~~~~~~~~‐~~~~v~~~~g~~~~~~~~~‐‐‐‐~~~~iiv~T~e~  124 (720)

T 2ZJ8_A 61 VHRILTQGG‐KAVYIVPLKALAEEKFQEFQDWEK‐IGLRVAMATGDYDSKDEWL‐‐‐‐GK

T ss_dssp HHHHHHHCS‐EEEEECSSGGGHHHHHHHTGGGGG‐GTCCEEEECSCSSCCCGGG‐‐‐‐GGCS

T ss_pred HHHHHhhCC‐EEEEECCcHHHHHHHHHHHHHHHh‐cCCEEEEEecCCCCCchhh‐‐‐‐ccCc

Q ss_pred ‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 156 ‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  156 ‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

      .....‐.+++++|+||++.+..    ..++.+..++... ...+.+++|+..

T Consensus  125 l~~~~~~~~~~~~~~~~iIiDE~H~~~~~~~~~~le~~~~~~~~~‐~~~i~lSaT~~~  181 (720)

T 2ZJ8_A 125 FDSLLRHGSSWIKDVKILVADEIHLIGSRDRGATLEVILAHMLGK‐AQIIGLSATIGN  181 (720)

T ss_dssp HHHHHHHTCTTGGGEEEEEEETGGGGGCTTTHHHHHHHHHHHBTT‐BEEEEEECCCSC

T ss_pred HHHHHhcCchhHhhcCEEEEEeHhhcCCCChhHHHHHHHHHHhcc‐CeEEEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3g0h)
94. 3G0H_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3G0H) ATP-dependent RNA helicase DDX19B (E.C.3.6.1.-)/RNA; PROTEIN-

RNA COMPLEX, DBP5, Structural Genomics; HET: ANP; 2.7A {Homo sapiens}
Probability: 97.25     E-value: 3.1E-4     Score: 71.51     Aligned Cols: 163     Identities: 11%     Similarity: -0.003   

 
Q ss_pred hHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhhe‐‐eEeeEEecCCCC

Q Klein_Draft 18 AGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAA‐‐SSFGLVVSR

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2zj8
http://pdb.rcsb.org/pdb/explore.do?structureId=2ZJ8
http://www.ebi.ac.uk/pdbe/entry/pdb/3g0h
http://pdb.rcsb.org/pdb/explore.do?structureId=3G0H


Q Consensus  18 ~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~‐‐~~~~~~~~rg~GKT~~~~~  84 (510)

+.......+...++ .|+++|.+++..+..                  .  ..+++.+++|+|||.++..

T Consensus  48 l~~~~~~~l~~~~~~~~~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~ll~~~tGsGKT~~~~~  99 (424)

T 3G0H_A 48 LKPQLLQGVYAMGFNRPSKIQENALPLMLA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EPPQNLIAQSQS

T ss_dssp CCHHHHHHHHHTTCCSCCHHHHHHHHHHHS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SSCCEEEEECCTTSC

T ss_pred CCHHHHHHHHHCCCCCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCceEEEECCCCCc

Q ss_pred HHHHHHHHhC‐CeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 85 LELAGLILFG‐ERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGP

Q Consensus  85 ~~~~~~~~~~‐~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~  153 (510)

.++..+.... ...+++++|+...+.+....+..+......................   .....|.+.+

T Consensus  100 ~~~~~~~~~~~~~~~lii~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~T  166 (424)

T 3G0H_A 100 AMLSQVEPANKYPQCLCLSPTYELALQTGKVIEQMGKFYPELKLAYAVRGNKLERGQ‐‐‐

T ss_dssp HHHTTCCTTSCSCCEEEECSSHHHHHHHHHHHHHHSTTSTTCCEEEESTTCCCCTTC‐‐‐CCCCS

T ss_pred HHHHhhcccCCCCeEEEEeCcHHHHHHHHHHHHHHhhhcCCcEEEEEecCcchhccc‐‐‐ccCCC

Q ss_pred CC‐‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCC

Q Klein_Draft 154 RT‐‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  154 ~~‐‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~  202 (510)

..        ........++++|+||++.+..     ..+..+...+... ...+++++|+.

T Consensus  167 ~~~l~~~~~~~~~~~~~~~~~vIvDE~h~~~~~~~~~~~~~~~~~~~~~~‐~~~i~~SaT~~  227 (424)

T 3G0H_A 167 PGTVLDWCSKLKFIDPKKIKVFVLDEADVMIATQGHQDQSIRIQRMLPRN‐CQMLLFSAT

T ss_dssp HHHHHHHTTTTCCSCGGGCSEEEEETHHHHHSTTTTHHHHHHHHHTSCSS‐CEEEEEESCCC

T ss_pred HHHHHHHHHhcCCCCHhhCCEEEEeCHHHHhhcCCCHHHHHHHHHhCCCC‐CEEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2p6r)
95. 2P6R_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2P6R) afUHEL308 HELICASE/DNA Complex; PROTEIN-DNA COMPLEX, SF2

HELICASE, ARCHAEAL; 3.0A {Archaeoglobus fulgidus} SCOP: a.4.5.43, a.289.1.2, c.37.1.19
Probability: 97.25     E-value: 1.9E-4     Score: 78.73     Aligned Cols: 161     Identities: 16%     Similarity: 0.113   

 
Q ss_pred chHHHHHHHHHHcCC‐CCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCC

Q Klein_Draft 17 SAGQEAIDLAAACGL‐ILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQN

Q Consensus  17 ~~~~~~~~~~~~~~~‐~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~  85 (510)

.+.......++..|+ .|+++|.+++..+..                  ...+++.+|+|+|||.++...

T Consensus  9 ~l~~~~~~~l~~~g~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~lv~apTGsGKT~~a~~~  60 (702)

T 2P6R_A 9 SISSYAVGILKEEGIEELFPPQAEAVEKVFS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GKNLLLAMPTAA

T ss_dssp HHHHHHHHHHHCC‐‐‐CCCCCCHHHHHHHTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSCEEEECSSHHHHHHHHHHH

T ss_pred hcCHHHHHHHHHCCCcCCCHHHHHHHHHHhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEECCCCCc

Q ss_pred HHHHHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCc

Q Klein_Draft 86 ELAGLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNP

Q Consensus  86 ~~~~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~  155 (510)

++..+..  +.++++++|+...+.+....+..+.. ..+.‐..............    ....|.+.+..

T Consensus  61 il~~~~~‐‐~~~~l~v~P~~~L~~q~~~~~~~~~~‐~~~~v~~~~g~~~~~~~~~‐‐‐‐~~~~Iiv~T~e  123 (702)

T 2P6R_A 61 MVREAIK‐‐GGKSLYVVPLRALAGEKYESFKKWEK‐IGLRIGISTGDYESRDEHL‐‐‐‐G

T ss_dssp HHHHHHT‐‐TCCEEEEESSHHHHHHHHHHHTTTTT‐TTCCEEEECSSCBCCSSCS‐‐‐‐TTCS

T ss_pred HHHHHHh‐‐cCeEEEEcChHHHHHHHHHHHHhHHh‐cCCeEEEEecCCccchhhh‐‐‐‐cCCC

Q ss_pred ‐‐‐‐‐‐‐CCCCcccceeEEEEecHHhcCH‐‐‐‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 156 ‐‐‐‐‐‐‐DRSGLGLTADRVIFDEAMTITP‐‐‐‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAA

Q Consensus  156 ‐‐‐‐‐‐‐~~~~~G~~~~~v~iDE~~~~~~‐‐‐‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

       .......+++++|+||++.+..       +.+‐......... ...+.+++|+..

T Consensus  124 ~l~~~~~~~~~~~~~~~liIvDE~H~i~~~~r~~~~e~~~~~l~~~~~~‐~~ii~lSAT~~~  184 (702)

T 2P6R_A 124 KADSLIRNRASWIKAVSCLVVDEIHLLDSEKRGATLEILVTKMRRMNKA‐LRVIGLSATA

T ss_dssp HHHHHHHTTCSGGGGCCEEEETTGGGGGCTTTHHHHHHHHHHHHHHCTT‐CEEEEEECCCTT

T ss_pred HHHHHHHcCHHHHhhccEEEEecHhhcCCCcccHHHHHHHHHHHhcCcc‐ccEEEEeCCCCC

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2p6r
http://pdb.rcsb.org/pdb/explore.do?structureId=2P6R


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2fwr)
96. 2FWR_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2FWR) DNA repair protein RAD25; DNA Unwinding, DNA Repair, XPB; HET:

IPA, PO4; 2.6A {Archaeoglobus fulgidus} SCOP: c.37.1.19
Probability: 97.24     E-value: 1.1E-4     Score: 76.2     Aligned Cols: 137     Identities: 17%     Similarity: 0.081   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

.+.|+++|.+.+..+..                  .+..++.++.|+|||.++...+...     ...++

T Consensus  91 ~~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~tGsGKT~~~~~~~~~~‐‐‐‐‐~~~~l  137 (472)

T 2FWR_A 91 EISLRDYQEKALERWLV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐DKRGCIVLPTGSGKTHVAMAAINEL

T ss_dssp CCCBCHHHHHHHHHHTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTEEEEECCTTSCHHHHHHHHHHHH

T ss_pred CCCCCHHHHHHHHHHHh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cCCEEEEeCCCCCHHHHHHHHHHhh

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐CCCCcccc

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐~~~~~G~~~~  165 (510)

+++|+...+.+....+..+.........‐...             ....|.+.+..    .....+..++

T Consensus  138 il~P~~~l~~q~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~v~t~~~~~~~~~~~~~~~~  194 (472)

T 2FWR_A 138 IVVPTLALAEQWKERLGIFGEEYVGEFSGRIK‐‐‐‐‐‐‐‐‐‐‐‐‐ELKPLTVSTYDSAYV

T ss_dssp EEESSHHHHHHHHHHGGGGCGGGEEEBSSSCB‐‐‐‐‐‐‐‐‐‐‐‐‐CCCSEEEEEHHHHHH

T ss_pred EEECCHHHHHHHHHHHHhhChhheEEecCccc‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCeEEEehhHHHH

Q ss_pred EEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCC

Q Klein_Draft 166 RVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQ  204 (510)

Q Consensus  166 ~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~  204 (510)

++|+||++.+....+..+...+..  ..++.+++||...

T Consensus  195 ~iViDE~h~~~~~~~~~~~~~~~~‐‐~~~i~lSaTp~~~  231 (472)

T 2FWR_A 195 LLIFDEVHHLPAESYVQIAQMSIA‐‐PFRLGLTATFERE  231 (472)

T ss_dssp EEEEETGGGTTSTTTHHHHHTCCC‐‐SEEEEEESCCCCT

T ss_pred EEEEEChhhCCchHHHHHHHhccC‐‐CEEEEeeceeecC

Template alignment
97. TIGR00603 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00603) rad25; DNA repair helicase rad25. All proteins in

this family for which functions are known are DNA-DNA helicases used for the initiation of nucleotide excision repair and
transacription as part of the TFIIH complex.
Probability: 97.24     E-value: 6.3E-5     Score: 82.59     Aligned Cols: 149     Identities: 12%     Similarity: 0.059   

 
Q ss_pred CCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 30 GLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALELAG

Q Consensus  30 ~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~i~  99 (510)

.+.|+++|.+.+..++....               .+..++.+|.|+|||.++...+...     ...++

T Consensus  253 ~~~lr~yQ~~ai~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ii~~ptGsGKT~~~i~~~~~~‐‐‐‐‐~~~~L  302 (732)

T TIGR00603 253 TTQIRPYQEKSLSKMFGNGR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ARSGIIVLPCGAGKSLVGVTAACTV

T ss_pred CCCCCHHHHHHHHHHccCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCCHHHHHHHHHHhc‐‐‐‐‐CCc

Q ss_pred EEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 100 HSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐‐‐‐‐‐‐‐  155 (510)

Q Consensus  100 i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐  155 (510)

|++|+...+.+....+..+...  ....+....+...‐.+.    .+..|.+.+.+              

T Consensus  303 Ii~P~~~l~~qw~~el~~~~~~‐‐~~~~i~~~~~~~k~~~~‐‐‐‐~~~~IiI~Ty~~l~~~~~~~~~~~~  366 (732)

T TIGR00603 303 VLCTSAVSVEQWKQQFKMWSTI‐‐DDSQICRFTSDAKERFH‐‐‐‐GEAGVVVSTYSMVAH

T ss_pred EEeCcHHHHHHHHHHHHHHcCC‐‐ChhheEEEcCchhHhhc‐‐‐‐CCCcEEEecHHHHHh

Q ss_pred ‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecCCCCCC

Q Klein_Draft 156 ‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTAADQRT  206 (510)

Q Consensus  156 ‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp~~~~~  206 (510)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/2fwr
http://pdb.rcsb.org/pdb/explore.do?structureId=2FWR
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00603


 ...+.....+++|+||++.++...+..+...+..  ..++.+++||....+

T Consensus  367 ~~~~l~~~~~~liIiDE~H~~~~~~~~~~l~~l~~‐‐~~~l~LTAT~~~~~~  416 (732)

T TIGR00603 367 VMEWLTNREWGLILLDEVHVVPAAMFRRVLTIVQA‐‐HCKLGLTATLVREDD  416 (732)

T ss_pred HHHHHhcCCCCEEEEeCcccCCHHHHHHHHHHHHH‐‐hcEEEeecccccCCc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1gm5)
98. 1GM5_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1GM5) RECG; HELICASE, REPLICATION RESTART; HET: ADP; 3.24A

{THERMOTOGA MARITIMA} SCOP: b.40.4.9, a.24.21.1, c.37.1.19
Probability: 97.23     E-value: 1.7E-4     Score: 79.69     Aligned Cols: 164     Identities: 14%     Similarity: 0.012   

 
Q ss_pred HHHHHHHHHHcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHH

Q Klein_Draft 19 GQEAIDLAAACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGK

Q Consensus  19 ~~~~~~~~~~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~  88 (510)

......+...+++.|+++|...+..+.....            .......++.++.|+|||.++...++.

T Consensus  355 ~~~~~~~~~~lpf~Lt~~Q~~~i~~i~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~Ll~~~tGsGKT~v~l~~il~  412 (780)

T 1GM5_A 355 GKLAEEFIKSLPFKLTNAQKRAHQEIRNDMI‐‐‐‐‐‐‐‐‐‐‐‐SEKPMNRLLQGDVGSGK

T ss_dssp THHHHHHHHHSSSCCCHHHHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐SSSCCCCEEECCSSSSHHHHHHHHHHH

T ss_pred hHHHHHHHHhCCCCCCHHHHHHHHHHHHhhh‐‐‐‐‐‐‐‐‐‐‐‐CCCCceEEEecCCCCcHHHHHHHHHHH

Q ss_pred HHHHhCCeeEEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCc‐‐‐‐‐‐eEEEecCCCCCc

Q Klein_Draft 89 GLILFGERLIIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAE‐‐‐‐‐‐SIEILDG

Q Consensus  89 ~~~~~~~~~i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~‐‐‐‐‐‐~i~~~~~~~~g~~i~~~  152 (510)

...  .+..+++++|+...+.+.+..+...+...++...........      .....   .....|.+.

T Consensus  413 ~~~‐‐~~~~~liv~Pt~~La~q~~~~~~~~~~~~~i~v~~l~g~~~~~~~~~~~~~l~‐‐‐~~~~~IlI~  477 (780)

T 1GM5_A 413 NYE‐‐AGFQTAFMVPTSILAIQHYRRTVESFSKFNIHVALLIGATTPSEKEKIKSGLR‐‐‐

T ss_dssp HHH‐‐HTSCEEEECSCHHHHHHHHHCCCCCHTCSSCCEEECCSSSCHHHHHHHHHHHH‐‐‐SSCCC

T ss_pred HHH‐‐cCCcceeecccHHHHHHHHHHHHHHhccCCCEEEEEECCCCHHHHHHHHHhhh‐‐‐cCCcc

Q ss_pred ECC‐‐CCCCcccceeEEEEecHHhcCHHHHHHHHhhhcCCCCCEEEEEecC

Q Klein_Draft 153 TRT‐‐DRSGLGLTADRVIFDEAMTITPGSLKALLPTVSSRPNPQIVYTGTA  201 (510)

Q Consensus  153 ~~~‐‐~~~~~G~~~~~v~iDE~~~~~~~~~~~~~~~l~~~~~~~i~~~stp  201 (510)

+..  .....‐.++++||+||++.+.......+......  ...+++++||

T Consensus  478 T~~~l~~~~~~~~l~lVIvDEaH~~~~~~~~~l~~~~~~‐‐~~~l~lSATp  526 (780)

T 1GM5_A 478 THALIQEDVHFKNLGLVIIDEQHRFGVKQREALMNKGKM‐‐VDTLVMSATP  526 (780)

T ss_dssp CTTHHHHCCCCSCCCEEEEESCCCC‐‐‐‐‐CCCCSSSSC‐‐CCEEEEESSC

T ss_pred cHHHhcccccccccCEEEEccchhcCHHHHHHHHHcCCC‐‐CCEEEEeCCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam17288)
99. PF17288.1 (http://pfam.xfam.org/family/PF17288.1#tabview=tab0) ; Terminase_3C ; Terminase RNAseH like domain

Probability: 97.22     E-value: 2.5E-4     Score: 60.2     Aligned Cols: 140     Identities: 8%     Similarity: -0.059   
 

Q ss_pred EEcCCCCcEEEEEEEEe‐CCCCEEEEEcccC‐CCCHHHHHHHHHHHHHHHCCCEEEEeCcc

Q Klein_Draft 328 YRTPEGGPWAIVGSQRC‐TDGRIHVEVGYAG‐MDPVDRVVDKFIQAITAWGPEEILVGRGG

Q Consensus  328 D~a~~~d~tai~~~~~~‐~~g~~~v~~~~~~‐~~~~~~~~~~i~~~~~~~~~~~i~iD~~g~g~~~~~l~  395 (510)

|+|...+.++++.++.+ ..+.+++...++. ..+..+++..|.+...  ....+++|+.+. .....++

T Consensus  1 D~G~~~~p~~~~~~~~d~~~~~~~~~~e~~~~~~~~~~~~~~i~~~~~‐‐~~~~~~~D~~~~‐~~~~~~~  67 (143)

T PF17288.1 1 DFGFVESYNAVVRVAVDHEKKYLYIYWEYYKNGLTDDKTAEELKEFAE‐‐TKELIKADSA

T ss_pred CCCCCCCCcEEEEEEEeCCCCEEEEEEEeecCCCCHHHHHHHHHhhhc‐‐ccceEEecCCC

Q ss_pred HCCCeEeCCCHHHHHHHhhHHHHHhhcCCCCCceeeCCcHHHHHHHHccEEEECCCCCeeee

Q Klein_Draft 396 AAGFTVYSPNQSEEAQACGGFLNDALVDPENPLLSHGNQHSLNAAISRAVKRDLPSGGFV

Q Consensus  396 ~~g~~~~~~~~~~~~~~~~~~~~~l~~~~~~g~i~~~~~~~l~~~l~~~~~~~~~~~~~~~~~~~~~~~D  465 (510)

+.|+.+............  .+..+...+.  .++++.|+.++++|.++.+...+.+.... ++...++|

T Consensus  68 ~~G~~~~~~~~~~~~~~~‐‐gi~~~~~~~~‐‐~~i~~~c~~~i~el~~y~~~~~~~~~~~~‐~p~~~~dh  132 (143)

T PF17288.1 68 QHGFNMVGARKYQGSRLQ‐‐YTKKIKRFRK‐‐IICSDRCENTIYELKPLAYATDKLGNII

T ss_pred HcCCcceeccccCCCHHH‐‐HHHHHHhCce‐‐EEeCCCCHHHHHHHHhhhcccCCCCCccc‐ccccCCc

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

http://www.ebi.ac.uk/pdbe/entry/pdb/1gm5
http://pdb.rcsb.org/pdb/explore.do?structureId=1GM5
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam17288
http://pfam.xfam.org/family/PF17288.1#tabview=tab0
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Q ss_pred HHHHHHHHHH

Q Klein_Draft 466 QLMGVTLGRW  475 (510)

Q Consensus  466 ~~dA~~~a~~  475 (510)

.+||+.+++.

T Consensus  133 ~~Da~rY~~~  142 (143)

T PF17288.1 133 TLSAIWYALD  142 (143)

T ss_pred HHHHHHHHhc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2xgj)
100. 2XGJ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2XGJ) ATP-DEPENDENT RNA HELICASE DOB1 (E.C.3.6.4.13; HYDROLASE-RNA

COMPLEX, HYDROLASE, TRAMP, EXOSOME; HET: ADP; 2.9A {SACCHAROMYCES CEREVISIAE}
Probability: 97.21     E-value: 1.4E-4     Score: 83.17     Aligned Cols: 143     Identities: 17%     Similarity: 0.177   

 
Q ss_pred HcCCCCCHHHHHHHHHHhccChhHhhccCCcchhhhheeEeeEEecCCCCHHHHHHHHHHHHHHHh

Q Klein_Draft 28 ACGLILDPWQELCLHEALKESDELVQLESGAWVKKWAASSFGLVVSRQNGKGSILEALEL

Q Consensus  28 ~~~~~l~~~Q~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~  97 (510)

.+++.|+++|.+.+..+..                  .+.+++..++|+|||.++...++..+.  .+..

T Consensus  82 ~~~~~l~~~Q~~ai~~l~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ll~a~tGsGKTl~~~~~i~~~l~‐‐~~~~  131 (1010)

T 2XGJ_A 82 TYPFTLDPFQDTAISCIDR‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GESVLVSAHTSAGKTVVAEYAIA

T ss_dssp CCSSCCCHHHHHHHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TCEEEEECCTTSCHHHHHHHHHHHHHH

T ss_pred hCCCCCCHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEcCCCCCHHHHHHHHHHHHHh

Q ss_pred EEEEcCCHHHHHHHHHHHHHHHHcccchhhceeccCCceEEEecCCCCCcEEEEEECC‐‐‐‐‐‐‐CCCCc

Q Klein_Draft 98 IIHSAHEFKTAVNGMERLESLIAKSGLKYKAKQAHGAESIEILDGPNPGARVIFQTRT‐‐‐‐‐‐‐

Q Consensus  98 i~i~~~t~~~a~~~~~~~~~~~~~~~l~~~~~~~~~~~~i~~~~~~~~g~~i~~~~~~‐‐‐‐‐‐‐~~~~~  160 (510)

++|++|+...+.+....+...+....+.        .......    .+..|.+.+..       .....

T Consensus  132 ~l~v~P~~aL~~Q~~~~~~~~~~~v~~~‐‐‐‐‐‐‐‐~g~~~~~‐‐‐‐~~~~ilV~T~e~l~~~l~~~~~~  189 (1010)

T 2XGJ_A 132 VIYTSPIKALSNQKYRELLAEFGDVGLM‐‐‐‐‐‐‐‐TGDITIN‐‐‐‐PDAGCLVMTTEIL

T ss_dssp EEEEESSHHHHHHHHHHHHHHHSCEEEE‐‐‐‐‐‐‐‐CSSCEEC‐‐‐‐TTCSEEEEEHHHHHHHHHH

T ss_pred EEEEeCcHHHHHHHHHHHHHHHCCceee‐‐‐‐‐‐‐‐ecCccCC‐‐‐‐CCCCEEEEeHHHHHHHHh

Q ss_pred ccceeEEEEecHHhcCH‐‐‐‐HHHHHHHhhhcCCCCCEEEEEecCCC

Q Klein_Draft 161 GLTADRVIFDEAMTITP‐‐‐‐GSLKALLPTVSSRPNPQIVYTGTAAD  203 (510)

Q Consensus  161 G~~~~~v~iDE~~~~~~‐‐‐‐~~~~~~~~~l~~~~~~~i~~~stp~~  203 (510)

‐.++.+||+||++.+.+    ..++.+...+... ...+++++|+..

T Consensus  190 ~~~~~~vI~DEaH~l~d~~rg~~~e~~i~~l~~~‐~~~v~lSATi~n  235 (1010)

T 2XGJ_A 190 MREVAWVIFDEVHYMRDKERGVVWEETIILLPDK‐VRYVFLSATIPN  235 (1010)

T ss_dssp GGGEEEEEEETGGGGGCTTTHHHHHHHHHHSCTT‐CEEEEEECCCTT

T ss_pred HHheeEEEEeCccccCccccchHHHHHHHhCCCC‐CEEEEEeCCCCC

Load Hits

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs

https://academic.oup.com/nar/article-lookup/doi/10.1093/nar/gkw348
https://academic.oup.com/bioinformatics/article-lookup/doi/10.1093/bioinformatics/bti125
http://www.ebi.ac.uk/pdbe/entry/pdb/2xgj
http://pdb.rcsb.org/pdb/explore.do?structureId=2XGJ
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