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Hitlist

Show 25  entries

Nr Hit Name Probability

1
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}

99.76

2
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}

99.73

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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Nr Hit Name Probability

3
4BIL_C (http://pdb.rcsb.org/pdb/explore.do?
structureId=4BIL)

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

99.67

4
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}

99.67

5
3EZK_B (http://pdb.rcsb.org/pdb/explore.do?
structureId=3EZK)

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

99.64

6

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.

99.61

7
PF04466.12
(http://pfam.xfam.org/family/PF04466.12#tabview=tab0)

; Terminase_3 ;
Phage terminase
large subunit

99.56

8
PF03354.14
(http://pfam.xfam.org/family/PF03354.14#tabview=tab0)

; Terminase_1 ;
Phage Terminase

99.54

9
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}

99.39

10
4IDH_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=4IDH)

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

99.39

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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11
PF05876.11
(http://pfam.xfam.org/family/PF05876.11#tabview=tab0)

; Terminase_GpA ;
Phage terminase
large subunit
(GpA)

99.11

12
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

99.09

13
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}

98.81

14
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}

98.8

15
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

98.79

16
PF02562.15
(http://pfam.xfam.org/family/PF02562.15#tabview=tab0)

; PhoH ; PhoH-like
protein

98.73

17
PF04851.14
(http://pfam.xfam.org/family/PF04851.14#tabview=tab0)

; ResIII ; Type III
restriction
enzyme, res
subunit

98.72

18
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}

98.72

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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19
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}

98.72

20

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.

98.71

21
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}

98.71

22
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}

98.71

23
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

98.71

24
5HD9_A (http://pdb.rcsb.org/pdb/explore.do?
structureId=5HD9)

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

98.7
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http://pdb.rcsb.org/pdb/explore.do?structureId=3MWJ
http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00603
http://pdb.rcsb.org/pdb/explore.do?structureId=5JB2
http://pdb.rcsb.org/pdb/explore.do?structureId=5JAJ
http://pdb.rcsb.org/pdb/explore.do?structureId=2FWR
http://pdb.rcsb.org/pdb/explore.do?structureId=5HD9


Alignments

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4znk)
1. 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: 99.76     E-value: 4.9E-19     Score: 130.22     Aligned Cols: 206     Identities: 18%     Similarity: 0.109   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  21 ~~~~~~Q~~~~~~~‐‐~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~  88 (274)

T 4ZNK_A 21 YKPHHVQLAIHRST‐‐AKRRVACLGRQSGKSEAASVEAVFELFARPGSQGWIIAPTYDQA

T ss_dssp CCCCHHHHHHHHCC‐‐CSEEEEEECTTSSHHHHHHHHHHHHHHHSTTCEEEEEESSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHhCC‐‐CCeEEEEecCCCChhHHHHHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EEecCCCCcEEEEEeCCCC‐CCccc

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐STSLCGAFGQVDFLPYGRG‐SAR

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~i~~~~~~~~‐~~~g~~~~~ii~D  119 (229)

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

T Consensus  89 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐~gs~i~~~~~~~~~~~~g~~~~~v~iD  154 (274)

T 4ZNK_A 89 VERLAEVFPATEVQLQRRRLRLLVHHYDRPVNAPGAKRV‐‐‐‐ATSEFRGKSADRPDNLR

T ss_dssp HHHHHTTCTTEEEEEETTTTEEEEEEESSCTTSTTCCEE‐‐‐‐EEEEEEEEETTCGGGCCSCCCS

T ss_pred HHHHHHhCCccccccccceeEEeeeccCCCcCCCCCccc‐‐‐‐cccEEEEEeCCCcccccccccC

Q ss_pred CHHHcCHHHH‐HHhhhhhcccCCeEEEEeccchHHHHHHHcCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCC

Q Klein_Draft 120 DADEVEPEVL‐GDIYPTVLTTGGKIAAFGLLHKQGLLAHVAGVA‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  120 E~~~~~~~~~‐~~l~~~~~~~~~~i~~~~tp~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~  171 (229)

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

T Consensus  155 E~~~~~~~~~~~~~~~~~~~~~~~i~~~~Tp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  224 (274)

T 4ZNK_A 155 EAAMIPFSVWSEAIEPTLSVRDGWALIISTPKGLNWFYEFFLMGWRGGLKEGIPNSGINQ

T ss_dssp TGGGSCHHCCCCCCGGGGTTTTCEEEEEECCCSSSHHHHHHHHHCCSCSBTTBTTTTSCCCCTT

T ss_pred ChhhCCHHHHHHhHHHhccccCceEEEEeCCCCccHHHHHHHhhhcCCCccCCCCCCCCCCCCC

Q ss_pred CCCcCCHHHHHHHCccccccCCHHHHHHHHhhCCHHHHHHHhcCCCCChhhccc

Q Klein_Draft 172 PCESWDQATIAEANPALGHLFTREQVGRELKILPREVFARDRLGITPPKVEFKR  225 (229)

Q Consensus  172 ~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  225 (229)

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

T Consensus  225 ~~‐‐‐‐‐‐‐‐‐~d~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~  265 (274)

T 4ZNK_A 225 AS‐‐‐‐‐‐‐‐‐WDVWPE‐‐‐‐RREWYMERRLYIPDLEFRQEYGAEFVSHSGLEH  265 (274)

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

Next
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25
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}

98.69

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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T ss_dssp CH‐‐‐‐‐‐‐‐‐HHHCGG‐‐‐‐GHHHHHGGGGTSCHHHHHHHTTCCCCCHHHHTC

T ss_pred cc‐‐‐‐‐‐‐‐‐ccCChh‐‐‐‐hHHHHHHHHhhCChHHHHHHhceEEecccCCCc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2o0j)
2. 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: 99.73     E-value: 4.2E-18     Score: 130.15     Aligned Cols: 211     Identities: 9%     Similarity: -0.008   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  162 ~~l~p~Q~eil~~l~~~r~~ii~~gRq~GKTt~~a~~~l~~~~~~p~~~iliia~t~~qa~~l~~~i~~~  231 (385)

T 2O0J_A 162 VQLRDYQRDMLKIMSSKRMTVCNLSRQLGKTTVVAIFLAHFVCFNKDKAVGILAHKGSMSA

T ss_dssp CCCCHHHHHHHHHHHHSSEEEEEECSSSCHHHHHHHHHHHHHHSSSSCEEEEEESSHHHHHHHHHHHHHH

T ss_pred cCCCHHHHHHHHHHccCCeEEEEcCCCCChhHHHHHHHHHHHHhCCCceEEEEeCChhHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEEcCHHHcC

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVILDDADEVE

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~‐‐~~~~~l~  133 (229)

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

T Consensus  232 i~~lp~~l~~~~~~~~~~~i~f~‐‐‐‐‐nGs~I~~~s~~~~~~rG~~~~~viiDE~a~~~~~~~~~~~l~  296 (385)

T 2O0J_A 232 IELLPDFLQPGIVEWNKGSIELD‐‐‐‐‐NGSSIGAYASSPDAVRGNSFAMIYIEDCAFIP

T ss_dssp HHHSCTTTSCCEEEECSSEEEET‐‐‐‐‐TSCEEEEEECSHHHHHTSCCSEEEEESGGGSTT

T ss_pred HHhCCHHhcCCeeecCCCEEEeC‐‐‐‐‐CCCEEEEEeCCCCccccCCeeEEEEccHhhCCC

Q ss_pred hhhcc‐cCCeEEEEeccchHHHHHHH‐‐‐‐‐cCCCCCCeEEEecCCCcCCHHHHHHHCccccccCC

Q Klein_Draft 134 PTVLT‐TGGKIAAFGLLHKQGLLAHV‐‐‐‐‐AGVADGRRVWWGGPCESWDQATIAEANPA

Q Consensus  134 ~~~~~‐~~~~i~~~~tp~~~~~~~~~‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~  197 (229)

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

T Consensus  297 p~l~~~~~~~ii~iSTP~g~~~f~~l~~~~~~~~~~~~~~~~~W~~~p~‐‐‐‐~~~~~~~l~~e~‐~~~~  361 (385)

T 2O0J_A 297 PVISSGRRSKIIITTTPNGLNHFYDIWTAAVEGKSGFEPYTAIWNSVKE‐‐‐‐RLYNDED

T ss_dssp HHHHSTTCCEEEEEECCCSSSHHHHHHHHHHTTCSSCEEEEECGGGSGG‐‐‐‐GGBCTTSBBCTT‐

T ss_pred HHhhcCCCcEEEEECCCCCCCHHHHHHHHHHcCCCCceeeeeehhhcCc‐‐‐‐ccCCCccCCccc‐

Q ss_pred HHHHhhCCHHHHHHHhcCCCCChh

Q Klein_Draft 198 GRELKILPREVFARDRLGITPPKV  221 (229)

Q Consensus  198 ~~~~~~~~~~~~~~~~~~~~~~~~  221 (229)

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

T Consensus  362 ~~~~~~~~~~~F~QEy~~~F~~s~  385 (385)

T 2O0J_A 362 IQTINGSSLAQFRQEHTAAFEGTS  385 (385)

T ss_dssp HHHHHTSCHHHHHHHHSCCCSSCC

T ss_pred HHHHcCCCHHHHHHHhHHhhcCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4bil)
3. 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: 99.67     E-value: 7.6E-17     Score: 127.7     Aligned Cols: 221     Identities: 12%     Similarity: 0.067   

 
Q ss_pred CCchHHHHHHHHHhh‐‐cCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETID‐‐NSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  1 ~~l~~~Q~~~~~~~~‐‐~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  33 ~~~~~~Q~~~~~~~~~~~~~~~~~~~~r~~GKT~~~~~~~~~~~~~~p~~~i~~~s~t~~~a~~~~~~i~  102 (476)

T 4BIL_C 33 PVPTKCQIDMAKVLANGDNKKFILQAFRGIGKSFITCAFVVWSLWRDPQLKILIVSASKE

T ss_dssp CCCCHHHHHHHHHSSSSSCSEEEEECCSSSCHHHHHHHHHHHHHHTSSSCCEEEEECSST

T ss_pred CCCCHHHHHHHHHHHcCCCCeEEEEecCCCCHHHHHHHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHH

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCC‐‐‐‐‐‐‐CcEEEEEeCCCCCCccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGA‐‐‐‐‐‐‐FGQVDFLPYGRGSARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~‐  125 (229)

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

T Consensus  103 ~~~~~~~~~~~~~~~~~‐~~~~~~~~‐‐‐~~~~~~~~~g~~i~~~~~~~‐~~~G~~~~~v~~DE~~~~~~  167 (476)

T 4BIL_C 103 NIIDLLPFLSELKPRPG‐QRDSVISF‐‐‐DVGPANPDHSPSVKSVGITG‐QLTGSRADIII

T ss_dssp HHHTTSCTTTCCCCSCB‐STTSCSCB‐‐‐SCSSSSCEEEEECTTTTTHH‐HHHCSSEEEEEEE

T ss_pred HHHHccHHHHHHCCCCC‐CCCCeeEe‐‐‐ecCCCCCCCCCcEEEEecCC‐ccccCCcCEEEE

Q ss_pred ‐‐‐‐‐‐‐HHHHHHhhh‐‐‐hhcc‐cCCeEEEEeccch‐HHHHHHHcCCCCCCeEEEecCCCcCC

Q Klein_Draft 126 ‐‐‐‐‐‐‐PEVLGDIYP‐‐‐TVLT‐TGGKIAAFGLLHK‐QGLLAHVAGVADGRRVWWGGPC

Q Consensus  126 ‐‐‐‐‐‐‐~~~~~~l~~‐‐‐~~~~‐~~~~i~~~~tp~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐  181 (229)

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

T Consensus  168 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  237 (476)

T 4BIL_C 168 SATMGAREKLWTLVQEFAALLKPLPSSRVIYLGTPQTEMTLYKELEDNRGYTTIIWPALY

T ss_dssp HHHHHHHHHHHHSSSHHHHHHTTCCCCCEEEEECCCTTSHHHHHHHHHHTTCCCCCCCSTTSGGGGBCTT

T ss_pred CCCHHHHHHHHHHHHHHHHHhCCCCCCeEEEEcCCCCcCCHHHHHHhcCCceEEEecccCCCc

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHCccccccCCHHHHHHHHhhCCHHHHHHHhcCCCCChhhcccc

Q Klein_Draft 182 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐AEANPALGHLFTREQVGRELKILPREVFARDRLGITPPKVEF

Q Consensus  182 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  226 (229)

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

T Consensus  238 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e~l~~~~~~~~~~~f~~ey~~~~~~~~~~~f~  300 (476)

T 4BIL_C 238 SQRLAPMLRAEYDENPEALAGTPTDPVRFDRDDLRERELEYGKAGFTLQFMLNPNLSDAE

T ss_dssp SCBCTTHHHHHHHHTTSCTTHHHHTTTCCCTTSCSBSSCHHHHTTCCCCCCCCCSSSEEE

T ss_pred cccchHHHHHHHhcChhHhCCCCCCcccCCHHHHHHHHHHHcHHHHHHHhhcCCCCccccccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4bij)
4. 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: 99.67     E-value: 7.6E-17     Score: 127.7     Aligned Cols: 221     Identities: 12%     Similarity: 0.067   

 
Q ss_pred CCchHHHHHHHHHhh‐‐cCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETID‐‐NSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  1 ~~l~~~Q~~~~~~~~‐‐~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  33 ~~~~~~Q~~~~~~~~~~~~~~~~~~~~r~~GKT~~~~~~~~~~~~~~p~~~i~~~s~t~~~a~~~~~~i~  102 (476)

T 4BIJ_C 33 PVPTKCQIDMAKVLANGDNKKFILQAFRGIGKSFITCAFVVWSLWRDPQLKILIVSASKE

T ss_dssp CCCCHHHHHHHHHSSSSSCSEEEEECCSSSCHHHHHHHHHHHHHHTSSSCCEEEEECSST

T ss_pred CCCCHHHHHHHHHHHcCCCCeEEEEecCCCCHHHHHHHHHHHHHHhCCCCEEEEEeCCHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCC‐‐‐‐‐‐‐CcEEEEEeCCCCCCccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGA‐‐‐‐‐‐‐FGQVDFLPYGRGSARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~‐  125 (229)

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

T Consensus  103 ~~~~~~~~~~~~~~~~~‐~~~~~~~~‐‐‐~~~~~~~~~g~~i~~~~~~~‐~~~G~~~~~v~~DE~~~~~~  167 (476)

T 4BIJ_C 103 NIIDLLPFLSELKPRPG‐QRDSVISF‐‐‐DVGPANPDHSPSVKSVGITG‐QLTGSRADIII

T ss_dssp HHHTTSCTTTCCCCSCB‐STTSCSCB‐‐‐SCSSSSCEEEEECTTTTTHH‐HHHCSSEEEEEEE

T ss_pred HHHHccHHHHHHCCCCC‐CCCCeeEe‐‐‐ecCCCCCCCCCcEEEEecCC‐ccccCCcCEEEE

Q ss_pred ‐‐‐‐‐‐‐HHHHHHhhh‐‐‐hhcc‐cCCeEEEEeccch‐HHHHHHHcCCCCCCeEEEecCCCcCC

Q Klein_Draft 126 ‐‐‐‐‐‐‐PEVLGDIYP‐‐‐TVLT‐TGGKIAAFGLLHK‐QGLLAHVAGVADGRRVWWGGPC

Q Consensus  126 ‐‐‐‐‐‐‐~~~~~~l~~‐‐‐~~~~‐~~~~i~~~~tp~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐  181 (229)

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

T Consensus  168 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  237 (476)

T 4BIJ_C 168 SATMGAREKLWTLVQEFAALLKPLPSSRVIYLGTPQTEMTLYKELEDNRGYTTIIWPALY

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 ss_dssp HHHHHHHHHHHHSSSHHHHHHTTCCCCCEEEEECCCTTSHHHHHHHHHHTTCCCCCCCSTTSGGGGBCTT

T ss_pred CCCHHHHHHHHHHHHHHHHHhCCCCCCeEEEEcCCCCcCCHHHHHHhcCCceEEEecccCCCc

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHCccccccCCHHHHHHHHhhCCHHHHHHHhcCCCCChhhcccc

Q Klein_Draft 182 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐AEANPALGHLFTREQVGRELKILPREVFARDRLGITPPKVEF

Q Consensus  182 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  226 (229)

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

T Consensus  238 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e~l~~~~~~~~~~~f~~ey~~~~~~~~~~~f~  300 (476)

T 4BIJ_C 238 SQRLAPMLRAEYDENPEALAGTPTDPVRFDRDDLRERELEYGKAGFTLQFMLNPNLSDAE

T ss_dssp SCBCC‐CHHHHHHHTTSCTTHHHHTTTCCCTTSCSBSSCHHHHTTCCCCCCCCCSSSEEE

T ss_pred cccchHHHHHHHhcChhHhCCCCCCcccCCHHHHHHHHHHHcHHHHHHHhhcCCCCccccccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ezk)
5. 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: 99.64     E-value: 2.1E-16     Score: 127.99     Aligned Cols: 213     Identities: 9%     Similarity: 0.003   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  137 ~~l~~~Q~~~~~~~~~~~~~~i~~~Rg~GKT~~~~~~~l~~~~~~p~~~i~i~a~t~~~a~~~~~~i~~~  206 (577)

T 3EZK_B 137 VQLRDYQRDMLKIMSSKRMTVCNLSRQLGKTTVVAIFLAHFVCFNKDKAVGILAHKGSMSA

T ss_pred cCCCHHHHHHHHHHhcCCcEEEEeCCCCCHHHHHHHHHHHHHHhCCCceEEEEeCCchhHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEEcCHHHcC

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVILDDADEVE

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~‐‐~~~~~l~  133 (229)

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

T Consensus  207 i~~~p~~~~~~~~~~~~~~i~~~‐‐‐‐‐nGs~i~~~~~~~~~~rG~~~~~iiiDE~~~~~~~~~~~~~l~  271 (577)

T 3EZK_B 207 IELLPDFLQPGIVEWNKGSIELD‐‐‐‐‐NGSSIGAYASSPDAVRGNSFAMIYIDECAFIP

T ss_pred HHhCcHHhCCCceeccCCeEEeC‐‐‐‐‐CCCEEEEEeCCCCcccCcceeEEEEccHHhCCC

Q ss_pred hhhcc‐cCCeEEEEeccchHHHHHHH‐‐‐‐‐cCCCCCCeEEEecCCCcCCHHHHHHHCccccccCC

Q Klein_Draft 134 PTVLT‐TGGKIAAFGLLHKQGLLAHV‐‐‐‐‐AGVADGRRVWWGGPCESWDQATIAEANPA

Q Consensus  134 ~~~~~‐~~~~i~~~~tp~~~~~~~~~‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~‐‐  195 (229)

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

T Consensus  272 ~~l~~~~~~~ii~~sTp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~~~~~~~~~~e~~  333 (577)

T 3EZK_B 272 PVISSGRRSKIIITTTPNGLNHFYDIWTAAVEGKSGFEPYTAIWNS‐‐‐‐‐‐‐‐VKERLY

T ss_pred HhhhcCCCcEEEEEeCCccccHHHHHHHHHHcCCCCcEEEeeeccc‐‐‐‐‐‐‐‐cCcccCCCcccCccc

Q ss_pred ‐HHHHHHhhCCHHHHHHHhcCCCCChhhcccc

Q Klein_Draft 196 ‐QVGRELKILPREVFARDRLGITPPKVEFKRR  226 (229)

Q Consensus  196 ‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  226 (229)

 +.+..+..+++..|.++|+|.|...++.+|.

T Consensus  334 ~~~~~~~~~~~~~~f~~ey~~~~~~~~g~vf~  365 (577)

T 3EZK_B 334 QWSIQTINGSSLAQFRQEHTAAFEGTSGTLIS  365 (577)

T ss_pred HHHHHHHhCCCHHHHHHHHHhccccCCCCccc

Template alignment
6. 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: 99.61     E-value: 8.8E-16     Score: 118.67     Aligned Cols: 190     Identities: 13%     Similarity: 0.068   

 
Q ss_pred CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHH‐HHHHHHHHHHHHcCcc

Q Klein_Draft 17 SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA‐RCAFDLAVKMGDRGP

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


Q Consensus  17 ~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~  80 (229)

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

T Consensus  1 ~~~~~~~~~rg~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐~~~~~~~~~~  69 (394)

T TIGR01547 1 HEEIIAKGGRGSGKTFAIALKLVEKAARNKPQNILCARKVQNSIRDSVFKDIEDLLSIE‐

T ss_pred CceEEEEeCCCCCHHHHHHHHHHHHHHhCCCCeEEEEECCHHHHHHHHHHHHHHHHHhc‐CCccc

Q ss_pred cCCEEEEEEecCCC‐CcEEEEEeC‐‐CCCCCcccee‐cEEEEcCHHHcCHHHHHHhhhhh

Q Klein_Draft 81 TNGRLSVSTSLCGA‐FGQVDFLPY‐‐GRGSARGLIA‐DLVILDDADEVEPEVLGDIYPTVL

Q Consensus  81 ~~~~~~~~~~~~~~‐~~~i~~~~~‐‐~~~~~~g~~~‐~~ii~DE~~~~~~~~~~~l~~~~~~~~~~‐‐i~  144 (229)

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

T Consensus  70 ~~~~i~~~‐‐‐‐‐~~g~~i~~~~~~~~~~~~~G~~~~~~i~~DE~~~~~~~~~~~l~~~~~~~~~~~~~~  134 (394)

T TIGR01547 70 SSMEIKIL‐‐‐‐‐NTGKKFIFKGLNDKPNKLKSGAGIAIIWFEEASQLTKEDIKELIPRL

T ss_pred CcceEEEc‐‐‐‐‐CCCCEEEEEecCCCccccccCCcceEEEEechhhCCHHHHHHHHHHh

Q ss_pred EEeccch‐HHHHHHHcCCC‐‐‐CCCeEEEecCCCcCCHHHHHHHCccccccCCHHHHHHHHhh

Q Klein_Draft 145 AFGLLHK‐QGLLAHVAGVA‐‐‐DGRRVWWGGPCESWDQATIAEANPALGHLFTREQVGRE

Q Consensus  145 ~~~tp~~‐~~~~~~~~~~~‐‐‐~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~~‐‐~~~~  208 (229)

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

T Consensus  135 ~~~tp~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~~~~~~~~~~~~~~~~~~  191 (394)

T TIGR01547 135 FSSNPESPLHWVYKRFIENMEDEFRICIIHSTY‐‐‐‐‐‐‐‐‐RDNPFL‐‐‐‐SEVTIQEI

T ss_pred EEeCCCCCCcHHHHHHHHccccccCEEEEEEec‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐CHHHHHHHHHHh

Q ss_pred HHHHhcCCCCCh‐hhccc

Q Klein_Draft 209 FARDRLGITPPK‐VEFKR  225 (229)

Q Consensus  209 ~~~~~~~~~~~~‐~~~~~  225 (229)

|.++|+|+|... ++.+|

T Consensus  192 ~~~~~~~~~~~~~~~~~f  209 (394)

T TIGR01547 192 YRRIWLGEWVSALGGILY  209 (394)

T ss_pred HHHHhcCccchhhcccee

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

Probability: 99.56     E-value: 9.2E-16     Score: 107.63     Aligned Cols: 181     Identities: 10%     Similarity: 0.046   
 

Q ss_pred CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐CCeEEEEeCCHHHHH‐HHHHHHHHHHHcCcc

Q Klein_Draft 17 SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐PGRVLYFSRGFREAR‐CAFDLAVKMGDR

Q Consensus  17 ~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐~~~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~  78 (229)

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

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

T PF04466.12 1 HLTEVWYGGASSGKSHGVVQKVVLKSLQHWNVPRKVLWLRKVDRTVKNSIFTDVTECLSG

T ss_pred CcEEEEEcCCCCChHHHHHHHHHHHHHhhcCCCCeEEEEEecchhHHhhHHHHHHHHhhcCC‐Cccc

Q ss_pred eecCCEEEEEEecCCCCcEEEEEeCCCC‐CCccc‐eecEEEEcCHHHcCHHHHHHhhhhh

Q Klein_Draft 79 SKTNGRLSVSTSLCGAFGQVDFLPYGRG‐SARGL‐IADLVILDDADEVEPEVLGDIYPTVL

Q Consensus  79 ~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~~~g~‐~~~~ii~DE~~~~~~~~~~~l~~~~~‐‐‐~~~~~i  143 (229)

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

T Consensus  70 ~~~~~~~~~~‐‐‐‐‐~g~~i~~~~~~~~~~~~g~~~~~~i~~DE~~~~~~~~~~~l~~~~~~~~~~~~~~  134 (202)

T PF04466.12 70 NRSDKTIVLP‐‐‐‐‐NGAIFLFQGMDDPEKIKSIKGLSDVVMEEASEFNHNDYTQLTLRL

T ss_pred eCcccEEECC‐‐‐‐‐CCCEEEEEeCCCHHHhccccCcceEEEeccccCCHHHHHHHHHHhh

Q ss_pred EEEeccch‐HHHHHHHcCCC‐‐‐‐‐CCCeEEEecCCCcCCHHHHHHHCccccccCCHHHHHHHHhh

Q Klein_Draft 144 AAFGLLHK‐QGLLAHVAGVA‐‐‐‐‐DGRRVWWGGPCESWDQATIAEANPALGHLFTREQV

Q Consensus  144 ~~~~tp~~‐~~~~~~~~~~~‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~‐‐~~  205 (229)

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

T Consensus  135 ~~~~tP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~dnp~~‐‐‐‐~~~~~~~~~~~~~~~  191 (202)

T PF04466.12 135 FCMFNPVSKLNWTYQTWFDPSADYDRSRVAIHQSTY‐‐‐‐‐‐‐‐‐KDNRFL‐‐‐‐DEDNI

T ss_pred EEEeCCCccCcceeeeeeCCCCCCCCCCeEEEEccc‐‐‐‐‐‐‐‐‐ccccCC‐‐‐‐CHHHHHHHHHHh

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 ss_pred HHHHHHHhcCC

Q Klein_Draft 206 REVFARDRLGI  216 (229)

Q Consensus  206 ~~~~~~~~~~~  216 (229)

+..|+++++|+

T Consensus  192 ~~~~~~~~~g~  202 (202)

T PF04466.12 192 PAYYKIYTLGE  202 (202)

T ss_pred hhhhheeecCC

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

Probability: 99.54     E-value: 1.7E-16     Score: 125.41     Aligned Cols: 216     Identities: 14%     Similarity: 0.085   
 

Q ss_pred HHHHHHHHHhh‐‐‐‐‐‐‐‐‐‐cCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CC‐eEEEEe

Q Klein_Draft 5 AHQKLIHETID‐‐‐‐‐‐‐‐‐‐NSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PG‐RVLYF

Q Consensus  5 ~~Q~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~  57 (229)

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

T Consensus  1 ~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~t~~~~~~  70 (467)

T PF03354.14 1 PWQVFRHGSVFGWKREGSGVRRFRSTYHQVGKKNGKTTDTAVPMLFTQLLDGEAAPQGFC

T ss_pred CcceeEEEeeheeEecCCCcEEEEEEEeeccCCCCCcHHHHHHHHHHHHhcCCcCCceEEEe

Q ss_pred HHHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEE

Q Klein_Draft 58 AFDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVIL

Q Consensus  58 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~‐  126 (229)

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

T Consensus  71 ~~~~i~~~~~~~~~~~~~~~‐‐~~~~~i~~~~‐‐‐‐~g~~i~~~~~~~~~~~G~~~~~i~~DE~~~~~~~  134 (467)

T PF03354.14 71 LFKEVGRIVKRSPVLCRMMQ‐‐TMRHEIVTPR‐‐‐‐VDGVIKCLSRDGDSSDGINPSFLA

T ss_pred HHHHHHHHHHhCHHHHHHhH‐‐hcccEEEecC‐‐‐‐CCcEEEEeeCCCCCCCCccceEEEEe

Q ss_pred HHHHHhhhhhccc‐CCeEEEEeccchH‐‐HHHHHHcCCC‐‐‐‐‐‐‐‐‐CCCeEEEecCCC‐‐‐‐cCC

Q Klein_Draft 127 EVLGDIYPTVLTT‐GGKIAAFGLLHKQ‐‐GLLAHVAGVA‐‐‐‐‐‐‐‐‐DGRRVWWGGPCE

Q Consensus  127 ~~~~~l~~~~~~~‐~~~i~~~~tp~~~‐‐~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~‐‐‐‐~~~~~~  180 (229)

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

T Consensus  135 ~~~~~~~~~~~~~~~~~~~~~stp~~~~~~~~~~~~~~~~~~~~g~~~~~~~~~~~~~~~~~~~~~~~~~  204 (467)

T PF03354.14 135 ELAETIVESMIARAQPIDWVITTAGHDRHSLCGELRGYAEGVLRGAITDDAFFGFVAEPP

T ss_pred HHHHHHHHhcccccCCeEEEEEcCCCCCCChhHHHHHHHHHHHcCCCCCCcchhheecCCCCCCCCC

Q ss_pred HHHHCccccccCCHHHHHHHH‐‐‐‐‐hhCCHHHHHHHhcCCCCChhhcccc

Q Klein_Draft 181 IAEANPALGHLFTREQVGREL‐‐‐‐‐KILPREVFARDRLGITPPKVEFKRR  226 (229)

Q Consensus  181 ~~~~~p~~~~~~~~~~~~~~~‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~  226 (229)

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

T Consensus  205 ~~~~np~~~~~~~~e~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f~  255 (467)

T PF03354.14 205 WPMGNPNLGVSKPIGKMHEAASKAAAIAASMPNFKRFHCNLWTEGEQMWIA  255 (467)

T ss_pred hccCCCCCCCCCCHHHHHHHHHHHHHchhhccchhhhhcCEEecCCCceec

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4iee)
9. 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: 99.39     E-value: 7.0E-13     Score: 105.81     Aligned Cols: 189     Identities: 12%     Similarity: 0.025   

 
Q ss_pred CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CCeEEEEeCCHHHH‐HHHHHHHHHHHHcCcc

Q Klein_Draft 17 SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PGRVLYFSRGFREA‐RCAFDLAVKMGDRGPG

Q Consensus  17 ~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~  81 (229)

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

T Consensus  35 ~r~~~~~~~rg~GKT~~~~~~~~~~~~~~p~~i~~~a~t~~~a~~~~~~~i~~~i~~‐~~l~~~~~‐‐~~  101 (490)

T 4IEE_A 35 HRYKVAKGGRGSGKSWAIARLLVEAARRQPVRILCARELQNSISDSVIRLLEDTIER‐EG

T ss_dssp CSEEEEEECTTSSHHHHHHHHHHHHHTTSCCEEEEEESCCSSGGGSTHHHHHHHHHH‐HTCGGG

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

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam03354
http://pfam.xfam.org/family/PF03354.14#tabview=tab0
http://www.ebi.ac.uk/pdbe/entry/pdb/4iee
http://pdb.rcsb.org/pdb/explore.do?structureId=4IEE


T ss_pred CCEEEEEeCCCCCHHHHHHHHHHHHHHhCCceEEEEECcHHHHHHHHHHHHHHHHHH‐cCCcccc

Q ss_pred CCEEEEEEecCCCCcEEEEEeCC‐CC‐CCccce‐ecEEEEcCHHHcCHHHHHHhhhhhcccCC

Q Klein_Draft 82 NGRLSVSTSLCGAFGQVDFLPYG‐RG‐SARGLI‐ADLVILDDADEVEPEVLGDIYPTVLTT

Q Consensus  82 ~~~~~~~~~~~~~~~~i~~~~~~‐~~‐~~~g~~‐~~~ii~DE~~~~~~~~~~~l~~~~~~~~~~i~~~~t  148 (229)

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

T Consensus  102 ~~~i~~~~‐‐‐‐ngs~i~~~~~~~~~~~~~G~~g~~~ii~DE~~~~~~~~~~~i~~~l~~~~~~ii~~sT  167 (490)

T 4IEE_A 102 RSMIRHLG‐‐‐‐TNAEFMFYGIKNNPTKIKSLEGIDICWVEEAEAVTKESWDILIPTIRK

T ss_dssp TTEEEETT‐‐‐‐TCCEEEEEETTTCHHHHHHCCCCCEEEECSGGGCCHHHHHHHGGGCCSTTC

T ss_pred cceEEEcC‐‐‐‐CCCEEEEEEccCChhhhcccCCCCEEEEechhhCCHHHHHHHHHHhcCCCC

Q ss_pred cch‐HHHHHHH‐cCCCCCCeEEEecCCCcCCHHHHHHHCccccccCCHHHHHHHHh‐‐hCC

Q Klein_Draft 149 LHK‐QGLLAHV‐AGVADGRRVWWGGPCESWDQATIAEANPALGHLFTREQVGRELK‐‐IL

Q Consensus  149 p~~‐~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~‐‐~~~~~~~~~~~~  214 (229)

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

T Consensus  168 P~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~~~~~~~~~~~~~~~~~~f~~e~~  224 (490)

T 4IEE_A 168 PKNILDDTYQRFVVNPPDDICLLTVNY‐‐‐‐‐‐‐‐‐TDNPHF‐‐‐‐PEVLRLEMEECKRR

T ss_dssp CCBTTSHHHCCCCCSCCSSEEEEEECG‐‐‐‐‐‐‐‐‐GGCTTC‐‐‐‐CHHHHHHHHHHHHH

T ss_pred CCCCCChHHHheeeCCCCCeEEEEeec‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐CHHHHHHHHHHHhh

Q ss_pred CCCCChhh‐ccc

Q Klein_Draft 215 GITPPKVE‐FKR  225 (229)

Q Consensus  215 ~~~~~~~~‐~~~  225 (229)

|.|...++ .+|

T Consensus  225 g~~~~~~~~~~f  236 (490)

T 4IEE_A 225 GEPVSASDMAII  236 (490)

T ss_dssp CCCBCCCTTBSS

T ss_pred CcccccCCccee

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4idh)
10. 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: 99.39     E-value: 7.0E-13     Score: 105.81     Aligned Cols: 189     Identities: 12%     Similarity: 0.025   

 
Q ss_pred CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CCeEEEEeCCHHHH‐HHHHHHHHHHHHcCcc

Q Klein_Draft 17 SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PGRVLYFSRGFREA‐RCAFDLAVKMGDRGPG

Q Consensus  17 ~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~  81 (229)

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

T Consensus  35 ~r~~~~~~~rg~GKT~~~~~~~~~~~~~~p~~i~~~a~t~~~a~~~~~~~i~~~i~~‐~~l~~~~~‐‐~~  101 (490)

T 4IDH_A 35 HRYKVAKGGRGSGKSWAIARLLVEAARRQPVRILCARELQNSISDSVIRLLEDTIER‐EG

T ss_dssp CSEEEEECCTTCCHHHHHHHHHHHHHTTSCCEEEEEESCCSSGGGSSHHHHHHHHHH‐HTCGGG

T ss_pred CCEEEEEeCCCCCHHHHHHHHHHHHHHhCCceEEEEECcHHHHHHHHHHHHHHHHHH‐cCCcccc

Q ss_pred CCEEEEEEecCCCCcEEEEEeCC‐CC‐CCccce‐ecEEEEcCHHHcCHHHHHHhhhhhcccCC

Q Klein_Draft 82 NGRLSVSTSLCGAFGQVDFLPYG‐RG‐SARGLI‐ADLVILDDADEVEPEVLGDIYPTVLTT

Q Consensus  82 ~~~~~~~~~~~~~~~~i~~~~~~‐~~‐~~~g~~‐~~~ii~DE~~~~~~~~~~~l~~~~~~~~~~i~~~~t  148 (229)

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

T Consensus  102 ~~~i~~~~‐‐‐‐ngs~i~~~~~~~~~~~~~G~~g~~~ii~DE~~~~~~~~~~~i~~~l~~~~~~ii~~sT  167 (490)

T 4IDH_A 102 RSMIRHLG‐‐‐‐TNAEFMFYGIKNNPTKIKSLEGIDICWVEEAEAVTKESWDILIPTIRK

T ss_dssp TTEEEETT‐‐‐‐TCCEEEEEETTTCHHHHHHCCCCCEEEECSGGGCCHHHHHHHGGGCCSTTC

T ss_pred cceEEEcC‐‐‐‐CCCEEEEEEccCChhhhcccCCCCEEEEechhhCCHHHHHHHHHHhcCCCC

Q ss_pred cch‐HHHHHHH‐cCCCCCCeEEEecCCCcCCHHHHHHHCccccccCCHHHHHHHHh‐‐hCC

Q Klein_Draft 149 LHK‐QGLLAHV‐AGVADGRRVWWGGPCESWDQATIAEANPALGHLFTREQVGRELK‐‐IL

Q Consensus  149 p~~‐~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~‐‐~~~~~~~~~~~~  214 (229)

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

T Consensus  168 P~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~np~~‐‐‐‐~~~~~~~~~~~~~~~~~~f~~e~~  224 (490)

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 4IDH_A 168 PKNILDDTYQRFVVNPPDDICLLTVNY‐‐‐‐‐‐‐‐‐TDNPHF‐‐‐‐PEVLRLEMEECKRR

T ss_dssp CCBTTSHHHCCCCCSCCSSEEEEECCG‐‐‐‐‐‐‐‐‐GGCTTC‐‐‐‐CHHHHHHHHHHHHH

T ss_pred CCCCCChHHHheeeCCCCCeEEEEeec‐‐‐‐‐‐‐‐‐ccCCCC‐‐‐‐CHHHHHHHHHHHhh

Q ss_pred CCCCChhh‐ccc

Q Klein_Draft 215 GITPPKVE‐FKR  225 (229)

Q Consensus  215 ~~~~~~~~‐~~~  225 (229)

|.|...++ .+|

T Consensus  225 g~~~~~~~~~~f  236 (490)

T 4IDH_A 225 GEPVSASDMAII  236 (490)

T ss_dssp CCCBCCCTTBSS

T ss_pred CcccccCCccee

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

Probability: 99.11     E-value: 4.2E-11     Score: 97.61     Aligned Cols: 167     Identities: 11%     Similarity: 0.024   
 

Q ss_pred CCchHHHHHHHHHhh‐‐cCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CCeEEEEeCCHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETID‐‐NSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PGRVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~‐‐~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~‐~~~~  63 (229)

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

T Consensus  22 ~~~~p~Q~~i~~~~~~~~~~~v~v~~~rq~GKT~~~~~~~~~~~~~~p~~i~~vapt~~qa~~~~~~~i~  91 (578)

T PF05876.11 22 PETLPWQMEIMDALGDPEVAEVGLMGPAQAGKSEIGLAWLGWSIEHDPAGFMICQPSKVL

T ss_pred cccCHHHHHHHHHHCCCCCCEEEEEcCCCCCHHHHHHHHHHHHHHcCCCcEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEE‐eecCCEEEEEEecCCCCcEEEEEeCCCC‐CCccceecEEEEcCHHH

Q Klein_Draft 64 KMGDRGPGTWSVIQS‐SKTNGRLSVSTSLCGAFGQVDFLPYGRG‐SARGLIADLVILDDA

Q Consensus  64 ~~~~~~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~~~g~~~~~ii~DE~~~~~~~‐‐‐‐  127 (229)

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

T Consensus  92 ~~i~~~~~l~~~~~~~~~~~~~~~i~~‐‐‐‐~‐g~~~~~~a~~~~~l~G~~~~~vi~DE~~~~~~~~~~e  156 (578)

T PF05876.11 92 PMIKSTSALRGQLLSEVGADNMFLKQF‐‐‐‐R‐AMLLTSIWPTAENFRARPVPRGWVDDY

T ss_pred HHHHcCHHHHhccccccCCCCeEEEEe‐‐‐‐c‐ceEEEeecCChHHhccCccCEEEEecHHH

Q ss_pred ‐‐HHHHhhhhhcc‐‐cCCeEEEEeccchH‐‐HHHHHHcCCCCCCeEEEecC

Q Klein_Draft 128 ‐‐VLGDIYPTVLT‐‐TGGKIAAFGLLHKQ‐‐GLLAHVAGVADGRRVWWGGP  172 (229)

Q Consensus  128 ‐‐~~~~l~~~~~~‐‐~~~~i~~~~tp~~~‐‐~~~~~~~~~~~~~~~~~~~~  172 (229)

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

T Consensus  157 ~~~~~~~~~r~~~~~~~~~i~~~STP~~~~~~~i~~~~~~~~q~~~~~~Cp  207 (578)

T PF05876.11 157 GSAVSLMDDRAATFEGRDTKFISSSPADEKGGKIEAFVKGGTHERLMPPCP  207 (578)

T ss_pred CCHHHHHHHHhhhcccCCEEEEEeCCCccCCCCchHHHcCCCEEEEeeeCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1rif)
12. 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: 99.09     E-value: 8.5E-12     Score: 92.63     Aligned Cols: 143     Identities: 12%     Similarity: -0.046   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCC‐‐‐C‐eEEEEeCCHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYP‐‐‐G‐RVLYFSRGFREAR

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~‐‐‐~‐~~~~~~~~~~~~~~~~~~~~~~~  66 (229)

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

T Consensus  112 ~~l~~~Q~~av~~~~~~~~~ii~~~~GsGKT~~~~~~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~~  181 (282)

T 1RIF_A 112 IEPHWYQKDAVFEGLVNRRRILNLPTSAGRSLIQALLARYYLENYEGKILIIVPTTALTT

T ss_dssp CCCCHHHHHHHHHHHHHSEEEECCCTTSCHHHHHHHHHHHHHHHCSSEEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHhCCCeEEEcCCCCCHHHHHHHHHHHHHHcCCCeEEEEeCCHHHHHHHHHHHHH

Q ss_pred HcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐CC‐CCccceecEEEEcCHHH

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
http://www.ebi.ac.uk/pdbe/entry/pdb/1rif
http://pdb.rcsb.org/pdb/explore.do?structureId=1RIF


Q Klein_Draft 67 DRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐RG‐SARGLIADLVILDDADE

Q Consensus  67 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐~~‐~~~g~~~~~ii~DE~~~~~~~~~~~l  132 (229)

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

T Consensus  182 ~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~~vIvDEah~~~~~~~~~~  245 (282)

T 1RIF_A 182 LFSHAMIKKIGGGASKDDKYK‐‐‐‐‐‐NDAPVVVGTWQTVVKQPKEWFSQFGMMMNDECH

T ss_dssp SCCGGGEEECSTTCSSTTCCC‐‐‐‐‐‐TTCSEEEECHHHHTTSCGGGGGGEEEEEEETGGGCC

T ss_pred ccccceEEEEecCCCcchhhh‐‐‐‐‐‐cCCCEEEEcHHHHhcCcHHHHhcCCEEEEeChhh

Q ss_pred hhhhcccCCeEEEEecc

Q Klein_Draft 133 YPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  133 ~~~~~~~~~~i~~~~tp  149 (229)

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

T Consensus  246 l~~~~~~~~~~~lt~Tp  262 (282)

T 1RIF_A 246 ISGLNNCMFKFGLSGSL  262 (282)

T ss_dssp TTTCTTCCEEEEECSSC

T ss_pred HHhccCCcEEEEEeccC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5fmf)
13. 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: 98.81     E-value: 7.9E-10     Score: 88.58     Aligned Cols: 140     Identities: 13%     Similarity: 0.077   

 
Q ss_pred CCchHHHHHHHHHhhcC‐‐‐CeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNS‐‐‐SVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~‐‐‐~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  67 ~~l~~~Q~~~i~~~~~~~~~~~~ll~~~tGsGKT~~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~~~  136 (492)

T 5FMF_1 67 TQIRPYQEKSLSKMFGNGRARSGIIVLPCGAGKTLVGITAACTIKKSVIVLCTSSVSVMQ

T ss_dssp CCCCHHHHHHHHHHHTTSSSSSEEEECCGGGCHHHHHHHHHHHHCSCEEEEESSHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHhcCCCCCcEEEEeCCCCCHHHHHHHHHHhcCCEEEEEecChhhHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCcc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cee

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐LI

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~ii~DE~~  122 (229)

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

T Consensus  137 ~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~~~~~~~~~~~~~vIvDE~h  198 (492)

T 5FMF_1 137 LQPENCAVFTSDNKEMFQ‐‐‐‐‐‐‐‐TESGLVVSTYSMVANTRNRSHDSQKVMDFLTGRE

T ss_dssp SSSTTCEEBSSSCBCCCC‐‐‐‐‐‐‐‐TTTTSEEEESCCSSSSCSHHHHTTTSCSSSSSSSCS

T ss_pred CChhhEEEEecCCcchhc‐‐‐‐‐‐‐‐ccCCeEEecHHHHHhcCCCCcChHHHHHHHhcCCcc

Q ss_pred HcCHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 123 EVEPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  123 ~~~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.+....+..+...+.. ..++++++||

T Consensus  199 ~~~~~~~~~~~~~~~~‐~~~l~lSaT~  224 (492)

T 5FMF_1 199 VVPAAMFRRVVSTIAA‐HAKLGLTATL  224 (492)

T ss_dssp GTTSTTTHHHHHTCCC‐CEEEEEESCC

T ss_pred cCChHHHHHHHHHhhh‐ccEEEEeCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ber)
14. 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: 98.8     E-value: 5.3E-10     Score: 81.56     Aligned Cols: 147     Identities: 13%     Similarity: -0.052   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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


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

T Consensus  65 ~~~~~Q~~~i~~~~~~~~~i~~~~tGsGKT~~~~~~~~~~~~~~~~~~~~liv~P~~~l~~q~~~~~~~~  134 (249)

T 3BER_A 65 KPTKIQIEAIPLALQGRDIIGLAETGSGKTGAFALPILNALLETPQRLFALVLTPTRELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHSCCSSCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHCCCcEEEEcCCCCcHHHHhHHHHHHHHhcCCCCceEEEEcCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐  126 (229)

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

T Consensus  135 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~~liiDEa~~l~~~  201 (249)

T 3BER_A 135 GSSIGVQSAVIVGGIDSMSQSLAL‐‐‐AKKPHIIIATPGRLIDHLENTKGFNLRALKYLVM

T ss_dssp HGGGTCCEEEECTTSCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHHSTTCCCTTCCEEEE

T ss_pred HhhcCCCEEEEECCCChHHHHHHH‐‐‐hcCCCEEEEchHHHHHHHHhCCCCCHhhCCEEEEe

Q ss_pred ‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

   ..+..+...+......+++++|+..

T Consensus  202 ~~~~~~~~i~~~~~~~~~~i~~SAT~~~  229 (249)

T 3BER_A 202 DFETEVDKILKVIPRDRKTFLFSATMTK  229 (249)

T ss_dssp TCHHHHHHHHHSSCSSSEEEEEESSCCH

T ss_pred CcHHHHHHHHHcCCCCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2fz4)
15. 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: 98.79     E-value: 1.1E-9     Score: 79.4     Aligned Cols: 135     Identities: 15%     Similarity: 0.084   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFD

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  70 (229)

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

T Consensus  92 ~~l~~~Q~~~i~~~~~~~~~ll~~~~GsGKT~~~~~~i~~~~~~~lii~p~~~l~~~~~~~~~~~~~~~~  161 (237)

T 2FZ4_A 92 ISLRDYQEKALERWLVDKRGCIVLPTGSGKTHVAMAAINELSTPTLIVVPTLALAEQWKE

T ss_dssp CCCCHHHHHHHHHHTTTSEEEEEESSSTTHHHHHHHHHHHSCSCEEEEESSHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHhhCCCEEEEeCCCCCHHHHHHHHHHhcCCCEEEEECCHHHHHHHHHHHHhh

Q ss_pred chhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐CCccceecEEEEcCHHHcCHHHHHHhhhhh

Q Klein_Draft 71 GTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐SARGLIADLVILDDADEVEP

Q Consensus  71 ~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐~~~g~~~~~ii~DE~~~~~~~~~~~l~~~~  136 (229)

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

T Consensus  162 ~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~iIiDEah~l~~~~~~~~~~~~  216 (237)

T 2FZ4_A 162 GEFSGRI‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐KELKPLTVSTYDSAYVNAEKLGNRFMLLIFDEVHHLPA

T ss_dssp EEESSSC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐BCCCSEEEEEHHHHHHTHHHHTTTCSEEEEECSSCCCTTT

T ss_pred EEeecCc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cccCCEEEEeHHHHhHhHHHhcccccEEEEEChhhCCc

Q ss_pred cccCCeEEEEeccch

Q Klein_Draft 137 LTTGGKIAAFGLLHK  151 (229)

Q Consensus  137 ~~~~~~i~~~~tp~~  151 (229)

.. ..++++++||..

T Consensus  217 ~~‐~~~i~lsaT~~~  230 (237)

T 2FZ4_A 217 IA‐PFRLGLTATFER  230 (237)

T ss_dssp CC‐SEEEEEEESCC‐

T ss_pred CC‐CeEEEEeCCCcc

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


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

Probability: 98.73     E-value: 3.6E-9     Score: 74.68     Aligned Cols: 131     Identities: 20%     Similarity: 0.192   
 

Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREAR

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐  58 (229)

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

T Consensus  4 ~l~~~Q~~~~~~i~~~~~~~i~g~~GtGKT~l~~~~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~  73 (205)

T PF02562.15 4 GRTARQTDYLFQIKKHDITFGIGPAGTGKTYLAVACAVDALERELVSRVILVRPAVEAGE

T ss_pred CCCHHHHHHHHHHHhCCEEEEECCCCCCHHHHHHHHHHHHHHhcCCCeEEEEecCCchHHh

Q ss_pred ‐‐‐‐‐‐‐‐‐‐HHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccc

Q Klein_Draft 59 ‐‐‐‐‐‐‐‐‐‐FDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSA

Q Consensus  59 ‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~  118 (229)

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

T Consensus  74 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~lii  125 (205)

T PF02562.15 74 QKVDPYLRPLYDALYDLMGFEKVSKHF‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ERGIIEIAPLAFMRG

T ss_pred HHHHHhHHHHHHHHHHHhCchHHHHHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HCCcEEEechhhhcCCCCCCc

Q ss_pred cCHHHcCHHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 119 DDADEVEPEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  119 DE~~~~~~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

||+|.+..+.+..+...+.. +.++++++++.+

T Consensus  126 DEa~~~~~~~~~~ll~~~~~‐~~~ii~~gd~~Q  157 (205)

T PF02562.15 126 DEAQNTTAEQMKMFLTRIGF‐GSKAVITGDITQ  157 (205)

T ss_pred ECHhhCCHHHHHHHHHhccC‐CcEEEEECCHHH

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

Probability: 98.72     E-value: 5.5E-9     Score: 68.87     Aligned Cols: 142     Identities: 13%     Similarity: 0.05   
 

Q ss_pred CCchHHHHHHHHHhh‐‐‐‐‐cCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETID‐‐‐‐‐NSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGF

Q Consensus  1 ~~l~~~Q~~~~~~~~‐‐‐‐‐~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  2 ~~~~~~q~~~~~~~~~~~~~~~~~~~i~g~~G~GKt~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (151)

T PF04851.14 2 YELRNYQHQWIKDIWNSWKRGNRRVLAQLPTGAGKTICFAHICQKFFQKQQKVLVIAHRI

T ss_pred CCCcHHHHHHHHHHHHHHhhCCCeEEEEeCCCCCHHHHHHHHHHHHhhcCCcEEEEeccHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEEcCHHH

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVILDDADE

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~~~~~~l  132 (229)

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

T Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~‐‐‐‐~~~~~~~~~~iiiDe~~~~~~~~~~~l  133 (151)

T PF04851.14 72 EQIVGEPVGIIKGGCAAHPERRIQVAS‐‐‐‐IQTLARRD‐‐‐‐ILELPLNIGLLLFDEAHH

T ss_pred HHHhCCCceeEecCCCCCccceEEEEe‐‐‐‐hhHHhHhh‐‐‐‐HHhccccCCEEEEecHHh

Q ss_pred hhhhcccCCeEEEEeccch

Q Klein_Draft 133 YPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  133 ~~~~~~~~~~i~~~~tp~~  151 (229)

...+.. ...++++++|..

T Consensus  134 ~~~~~~‐~~~i~~~~~~~~  151 (151)

T PF04851.14 134 IEHYQE‐AQILGVTATPQR  151 (151)

T ss_pred HHHhhh‐CcEEEEEcCCCC

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

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


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2z0m)
18. 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: 98.72     E-value: 2.6E-9     Score: 80.39     Aligned Cols: 146     Identities: 12%     Similarity: -0.02   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFDL

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (229)

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

T Consensus  16 ~l~~~Q~~~~~~~~~~~~~~i~~~~G~GKT~~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~~~~~~~  85 (337)

T 2Z0M_A 16 NFTEVQSKTIPLMLQGKNVVVRAKTGSGKTAAYAIPILELGMKSLVVTPTRELTRQVASH

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSSHHHHHHHHHHHHTCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHCCCeEEEEcCCCCCHHHHHHHHHHHhcCcEEEEcCCHHHHHHHHHHHHHHHh

Q ss_pred hhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcCHHHcC

Q Klein_Draft 72 TWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDDADEV

Q Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐~~~~  130 (229)

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

T Consensus  86 ~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~~~~~~~~~~~~~~~~~~~~ii~DE~h~~~~~~~~~~~~  151 (337)

T 2Z0M_A 86 KVAEVYGGMPYKAQINRV‐‐‐‐RNADIVVATPGRLLDLWSKGVIDLSSFEIVIIDEADLM

T ss_dssp CEEEECTTSCHHHHHHHH‐‐‐‐TTCSEEEECHHHHHHHHHTTSCCGGGCSEEEEESHHHHHH

T ss_pred cEEEecCCCchHHHHHhh‐‐‐‐cCCCEEEecHHHHHHHHhcCCcchhhCcEEEEeCHHHHhh

Q ss_pred HhhhhhcccCCeEEEEeccch

Q Klein_Draft 131 DIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  131 ~l~~~~~~~~~~i~~~~tp~~  151 (229)

.+..........+++.+|+. 

T Consensus  152 ~~~~~~~~~~~~~~~sat~~~  172 (337)

T 2Z0M_A 152 IILAQTSNRKITGLFSATIPE  172 (337)

T ss_dssp HHHHHCTTCSEEEEEESCCCH

T ss_pred HHHHhCCCCceEEEEEecCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3mwj)
19. 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: 98.72     E-value: 5.3E-10     Score: 78.61     Aligned Cols: 152     Identities: 12%     Similarity: -0.049   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PG‐RVLYFSRGF

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  23 ~~~~~Q~~~l~~~~~~~~~~i~~~~G~GKt~~~~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~  92 (207)

T 3MWJ_B 23 TPTPIEAAALPLALEGKDLIGQARTGTGKTLAFALPIAERLAPSQERGRKPRALVLTPTR

T ss_dssp CCCHHHHHHHHHHHTTCCEEEECCTTCSCHHHHHHHHHHHCCCCCCTTCCCSEEEECSSHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhCCCCEEEECCCCCCHHHHHHHHHHHHHcchhhcCCCCcEEEEeCcHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  93 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~~~t~~~~~~~~~~~~~~~~~~~~~iiDE~~~~~  157 (207)

T 3MWJ_B 93 TAVAPHLKVVAVYGGTGYGKQKEALL‐‐‐‐‐RGADAVVATPGRALDYLRQGVLDLSRVEV

T ss_dssp HHHCTTSCEEEECSSSCSHHHHHHHH‐‐‐‐‐HCCSEEEECHHHHHHHHHHTCSCCTTCSEEEEE

T ss_pred HHHhCCCeEEEEECCCChHHHHHHHH‐‐‐‐‐hCCCEEEECHHHHHHHHHcCCCCHhhceEEEEe

Q ss_pred H‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHH

Q Klein_Draft 126 P‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHV  158 (229)

Q Consensus  126 ~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~  158 (229)

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

http://www.ebi.ac.uk/pdbe/entry/pdb/2z0m
http://pdb.rcsb.org/pdb/explore.do?structureId=2Z0M
http://www.ebi.ac.uk/pdbe/entry/pdb/3mwj
http://pdb.rcsb.org/pdb/explore.do?structureId=3MWJ


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

T Consensus  158 ~~~~~~~~~~~~~~~~~~~~~i~~s~t~~~~~~~~~~~~  196 (207)

T 3MWJ_B 158 SMGFEEEVEALLSATPPSRQTLLFSATLPSWAKRLAERY  196 (207)

T ss_dssp HHTCHHHHHHHHHTSCTTSEEEEECSSCCHHHHHHHHHH

T ss_pred cCCcHHHHHHHHHcCCCCcEEEEEEecCCHHHHHHHHHh

Template alignment
20. 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: 98.71     E-value: 1.1E-9     Score: 91.78     Aligned Cols: 140     Identities: 12%     Similarity: 0.026   

 
Q ss_pred CCchHHHHHHHHHhhcC‐‐‐CeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNS‐‐‐SVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~‐‐‐~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  254 ~~lr~yQ~~ai~~~~~~~~~~~~ii~~ptGsGKT~~~i~~~~~~~~~~LIi~P~~~l~~qw~~el~~~~~  323 (732)

T TIGR00603 254 TQIRPYQEKSLSKMFGNGRARSGIIVLPCGAGKSLVGVTAACTVKKSCLVLCTSAVSVEQ

T ss_pred CCCCHHHHHHHHHHccCCCCCcEEEEcCCCCCHHHHHHHHHHhcCCcEEEEeCcHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCcccee

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐RGSARGLI

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~  122 (229)

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

T Consensus  324 ~~~~~i~~~~~~~k~~~~‐‐‐‐‐‐‐‐~~~~IiI~Ty~~l~~~~~~~~~~~~~~~~l~~~~~~liIiDE~H  385 (732)

T TIGR00603 324 IDDSQICRFTSDAKERFH‐‐‐‐‐‐‐‐GEAGVVVSTYSMVAHTGKRSYESEKVMEWLTNRE

T ss_pred CChhheEEEcCchhHhhc‐‐‐‐‐‐‐‐CCCcEEEecHHHHHhcccCCcchHHHHHHHhcCCCC

Q ss_pred HcCHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 123 EVEPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  123 ~~~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.+....+..+...+.. ..++.+++||

T Consensus  386 ~~~~~~~~~~l~~l~~‐~~~l~LTAT~  411 (732)

T TIGR00603 386 VVPAAMFRRVLTIVQA‐HCKLGLTATL  411 (732)

T ss_pred cCCHHHHHHHHHHHHH‐hcEEEeeccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jb2)
21. 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}
Probability: 98.71     E-value: 1.0E-9     Score: 91.33     Aligned Cols: 146     Identities: 14%     Similarity: -0.012   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  7 ~~Lr~yQ~e~~~~~l~~~~~ii~~~tGsGKT~~a~~~~~~~~~~~~~~~vlil~P~~~l~~q~~~~~~~~  76 (680)

T 5JB2_A 7 SELHGYQLEAVAPALRGRNSIVWLPTGAGKTRAAVHVCRRHLEGRRGGRVAVLVNKVHLV

T ss_dssp CCCCHHHHHHTHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHTSSSCCEEEEESSTHHHHHHHHH

T ss_pred CCCcHHHHHHHHHHhCCCCEEEEeCCCCCHHHHHHHHHHHHHHhCCCCeEEEEecChHHHHHHHHHHHHh

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐‐‐‐CCccceec

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐‐‐‐SARGLIAD

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  77 ~~~~~~v~~~~g~~~~~~~~~~~~‐‐‐‐~~~~ivI~T~~~l~~~l~~~~~~~~~~~~~~~liI~DE~H~~  142 (680)

T 5JB2_A 77 LRDAFKVTAVSGDSSHKCFFGQLA‐‐‐‐KGSDVVICTAQILQNALLSGEEEARVELTDFS

T ss_dssp GGGTSCCCCBCTTTGGGSCHHHHH‐‐‐‐HTCCC‐CEEHHHHHHHHHCCSTTTCCCGGGCS

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

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00603
http://www.ebi.ac.uk/pdbe/entry/pdb/5jb2
http://pdb.rcsb.org/pdb/explore.do?structureId=5JB2


T ss_pred hccCcEEEEEeCCCcccccHhHHh‐‐‐‐hcCCEEEECHHHHHHHHhcCCccccccccceeEEEEe

Q ss_pred CH‐‐‐‐‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccc

Q Klein_Draft 125 EP‐‐‐‐‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLH  150 (229)

Q Consensus  125 ~~‐‐‐‐‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~  150 (229)

..         ..+.............+.+++||.

T Consensus  143 ~~~~~~~~~~~~~~~~~~~~~~~~~~ii~LTaTp~  177 (680)

T 5JB2_A 143 QKEAVYNKIMLSYLQKKLSGQRDLPQILGLTASPG  177 (680)

T ss_dssp STTSHHHHHHHHHHHHHHTTCCCCCEEEEEESCCC

T ss_pred cCCCHHHHHHHHHHHHHhcCCCCCCcEEEEEcCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jaj)
22. 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: 98.71     E-value: 1.1E-9     Score: 91.18     Aligned Cols: 146     Identities: 15%     Similarity: 0.014   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  8 ~~lr~~Q~e~~~~~~~g~~~ii~~~tGsGKT~~a~~~~~~~~~~~~~~~vlilvP~~~l~~q~~~~~~~~  77 (681)

T 5JAJ_A 8 SELHGYQLEAVAPALRGRNSIVWLPTGAGKTRAAVHVCRRHLEGRRGGRVAVLVNKVHLV

T ss_dssp ‐CCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHTSSSCCEEEEESSHHHHHHHHHH

T ss_pred CCchHHHHHHHHHHHCCCCEEEEeCCCCCHHHHHHHHHHHHHHcCCCCEEEEEeCChHHHHHHHHHHHHh

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐‐‐‐CCccceec

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐‐‐‐SARGLIAD

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  78 ~~~~~~v~~~~g~~~~~~~~~~~~‐‐‐‐~~~~IvI~T~~~l~~~l~~~~~~~~~~~~~~~liIiDE~H~~  143 (681)

T 5JAJ_A 78 LRDAFKVTAVSGDSSHKCFFGQLA‐‐‐‐KGSDVVICTAQILQNALLSGEEEARVELTDFS

T ss_dssp GGGTSCEEEECTTTTTSSCHHHHH‐‐‐‐HTCSEEEEEHHHHHHHHHCCSTTTCCCGGGCS

T ss_pred hccCcEEEEEeCCCCcccchhHHh‐‐‐‐hCCCEEEECHHHHHHHHhcCCcccccChhhceEEEEe

Q ss_pred CHH‐‐‐‐‐‐HHHHhhhhhccc‐‐‐CCeEEEEeccc

Q Klein_Draft 125 EPE‐‐‐‐‐‐VLGDIYPTVLTT‐‐‐GGKIAAFGLLH  150 (229)

Q Consensus  125 ~~~‐‐‐‐‐‐~~~~l~~~~~~~‐‐‐~~~i~~~~tp~  150 (229)

...      ....+...+...   ...+.+++||.

T Consensus  144 ~~~~~~~~~~~~~~~~~~~~~~~~~~ii~LTaTp~  178 (681)

T 5JAJ_A 144 QKEAVYNKIMLSYLQKKLSGQRDLPQILGLTASPG  178 (681)

T ss_dssp STTSHHHHHHHHHHHHHHTTCCCCCEEEEEESCCC

T ss_pred CCCcHHHHHHHHHHHHHhcCCCCCCcEEEEECCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2fwr)
23. 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: 98.71     E-value: 2.5E-9     Score: 85.25     Aligned Cols: 133     Identities: 15%     Similarity: 0.077   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFD

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  70 (229)

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

T Consensus  92 ~~l~~~Q~~~~~~~~~~~~~~i~~~tGsGKT~~~~~~~~~~~~~~lil~P~~~l~~q~~~~~~~~~~~~~  161 (472)

T 2FWR_A 92 ISLRDYQEKALERWLVDKRGCIVLPTGSGKTHVAMAAINELSTPTLIVVPTLALAEQWKE

T ss_dssp CCBCHHHHHHHHHHTTTTEEEEECCTTSCHHHHHHHHHHHHCSCEEEEESSHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHhcCCEEEEeCCCCCHHHHHHHHHHhhCCCEEEEECCHHHHHHHHHHHHhh

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


Q ss_pred chhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐CCccceecEEEEcCHHHcCHHHHHHhhhhh

Q Klein_Draft 71 GTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐SARGLIADLVILDDADEVEP

Q Consensus  71 ~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐~~~g~~~~~ii~DE~~~~~~~~~~~l~~~~  136 (229)

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

T Consensus  162 ~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~v~t~~~~~~~~~~~~~~~~~iViDE~h~~~~~~~~~~~~~~  216 (472)

T 2FWR_A 162 GEFSGRI‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐KELKPLTVSTYDSAYVNAEKLGNRFMLLIFDEVHHLPA

T ss_dssp EEBSSSC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐BCCCSEEEEEHHHHHHTHHHHTTTCSEEEEETGGGTTSTTT

T ss_pred EEecCcc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cccCCeEEEehhHHHHcHHHhCCcEEEEEEEChhhCCc

Q ss_pred cccCCeEEEEecc

Q Klein_Draft 137 LTTGGKIAAFGLL  149 (229)

Q Consensus  137 ~~~~~~i~~~~tp  149 (229)

.. ..++.+++||

T Consensus  217 ~~‐~~~i~lSaTp  228 (472)

T 2FWR_A 217 IA‐PFRLGLTATF  228 (472)

T ss_dssp CC‐SEEEEEESCC

T ss_pred cC‐CEEEEeecee

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5hd9)
24. 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: 98.7     E-value: 5.3E-9     Score: 73.33     Aligned Cols: 140     Identities: 13%     Similarity: -0.016   

 
Q ss_pred HHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 7 QKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐PG‐RVLYFSRGFREARCAFDLA

Q Consensus  7 Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  72 (229)

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

T Consensus  6 ~~~~~~~~‐‐~~~~~~~ggrgsGKT~~~~~~~l~~~~~~~~~~~i~r~t~~~l~~~‐~~~~~~l~~~~~‐  71 (194)

T 5HD9_A 6 PQKMLSYD‐‐RILNFVIGARGIGKSYAMKVYPINRFIKYGEQFIYVRRYKPELAKV‐SNYF

T ss_dssp THHHHHTC‐‐CSEEEECSCCSSHHHHHHHHHHHHHHHHHCCEEEEEESSGGGGTTG‐GGGGGGTGGGCT‐

T ss_pred hHHHhcCC‐‐CEEEEEEcCCCCChhHHhhHHHHHHHHHhCCeEEEEEcCHHHHHHH‐HHHHHHHHhh

Q ss_pred hccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐CCccce‐‐e‐cEEEEcCHHHcC‐‐‐‐

Q Klein_Draft 73 WSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐SARGLI‐‐A‐DLVILDDADEVE‐‐‐‐

Q Consensus  73 ~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~~~g~~‐‐~‐~~ii~DE~~~~~‐‐‐‐~‐‐‐‐‐~~~  129 (229)

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

T Consensus  72 ‐‐~~~~~~~~~~i~~~‐‐‐‐‐~g~~I~f~~~~~~~~lrG~~~~~~~~i~iDEa~~~~~~~~~~~~~~~~~  134 (194)

T 5HD9_A 72 ‐‐DHELVVKGRRFYID‐‐‐‐‐GKLAGWAIPLSVWQSEKSNAYPNVSTIVFDEFIREKDNS

T ss_dssp ‐‐TSCEEEETTEEEET‐‐‐‐‐TEEEEEEEEGGGHHHHTTSCCSSEEEEEEETCSCCSSCCCCCTT

T ss_pred ‐‐CceEEEeCcEEEEC‐‐‐‐‐CeEEEEEEeCCChHHhccccCCcccEEEEecceeccccCCCC

Q ss_pred HHhhhhh‐ccc‐CCeEEE‐‐‐‐‐‐Eeccch‐HHHHHH

Q Klein_Draft 130 GDIYPTV‐LTT‐GGKIAA‐‐‐‐‐‐FGLLHK‐QGLLAH  157 (229)

Q Consensus  130 ~~l~~~~‐~~~‐~~~i~~‐‐‐‐‐‐~~tp~~‐~~~~~~  157 (229)

+.+..++ +.. ..++++      ++||.. .+++++

T Consensus  135 ~~l~~~l~r~~~~~~i~~~g~~~~~~NP~~~~~~~~~  171 (194)

T 5HD9_A 135 LNLMDTVFRNRERVRCICLSNAVSVVNPYFLFFNLVP  171 (194)

T ss_dssp HHHHHHHCCSSTTCEEEEECSCCCSSSHHHHHHTCCC

T ss_pred HHHHHHhccCCCCceEEEecCCccccCchHHHhcccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4buj)
25. 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: 98.69     E-value: 6.9E-9     Score: 90.5     Aligned Cols: 146     Identities: 16%     Similarity: 0.019   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

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

http://www.ebi.ac.uk/pdbe/entry/pdb/5hd9
http://pdb.rcsb.org/pdb/explore.do?structureId=5HD9
http://www.ebi.ac.uk/pdbe/entry/pdb/4buj
http://pdb.rcsb.org/pdb/explore.do?structureId=4BUJ


Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  332 f~L~~~Q~~ai~~l~~~~~viv~a~TGsGKT~va~~ai~~~~~~~~kvl~v~P~kaLa~q~~~~~~~~~~  401 (1044)

T 4BUJ_A 332 FELDTFQKEAVYHLEQGDSVFVAAHTSAGKTVVAEYAIAMAHRNMTKTIYTSPIKALSNQ

T ss_dssp SCCCHHHHHHHHHHHTTCEEEEECCTTSSCHHHHHHHHHHHHHTTCEEEEEESSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCeEEEEcCCCCCHHHHHHHHHHHHHHcCCeEEEEeCcHHHHHHHHHHHHHHh

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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

T Consensus  402 ~~‐‐‐‐‐~Vg~~~gd~~~‐‐‐‐‐‐‐~~~~~Ili~T~e~L~~~l~~~~~~l~~~~~VIiDEvH~i~d~~r~  459 (1044)

T 4BUJ_A 402 DV‐‐‐‐‐NIGLITGDVQI‐‐‐‐‐‐‐NPDANCLIMTTEILRSMLYRGADLIRDVEFVIFDE

T ss_dssp SC‐‐‐‐‐CEEEECSSCEE‐‐‐‐‐‐‐CTTCSEEEEEHHHHHHHHHTTCGGGGSEEEEEEESGGGTTCTTT

T ss_pred CC‐‐‐‐‐cEEEEeCCCCC‐‐‐‐‐‐‐CCCCCEEEecHHHHHHHHHcCChHHhcCCEEEEEc

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  460 ~~~e~ll~~l~~~~~iIlLSAT~~n~~~fa~~  491 (1044)

T 4BUJ_A 460 VVWEEVIIMLPQHVKFILLSATVPNTYEFANW  491 (1044)

T ss_dssp HHHHHHHHHSBTTCEEEEEECSCSCHHHHHHH

T ss_pred HHHHHHHHHCCCCcEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5)
26. 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: 98.69     E-value: 2.5E-9     Score: 78.45     Aligned Cols: 154     Identities: 18%     Similarity: 0.075   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐‐‐‐‐‐‐CCC‐eEEEEeCC

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐‐‐‐‐‐‐YPG‐RVLYFSRG

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  76 ~~~~~Q~~~~~~~~~~~~~l~~~~~GsGKT~~~~~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~~~~~~  145 (262)

T 3LY5_B 76 NMTEIQHKSIRPLLEGRDLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNGTGVLILSPT

T ss_dssp BCCHHHHHHHHHHHHTCCCEECCCTTSSHHHHHHHHHHHHHHHTTCCTTTCCCEEEECSS

T ss_pred CCCHHHHHHHHHHHCCCcEEEEcCCCCCHHHHHHHHHHHHHHHhccCCCCCceEEEEeCC

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐C‐‐‐‐‐‐‐Ccccee

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐S‐‐‐‐‐‐‐ARGLIA

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  146 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~t~~~l~~~~~~~~~~~~~~~~~vIiDE~h~  212 (262)

T 3LY5_B 146 LKELMTHHVHTYGLIMGGSNRSAEAQKL‐‐‐GNGINIIVATPGRLLDHMQNTPGFMYKNL

T ss_dssp HHHHTTTCCCCEEEECSSSCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHHCTTCCCTTCC

T ss_pred HHHHhccCCCeEEEEEcCCCHHHHHHHh‐‐‐cCCCcEEEEcHHHHHHHHhhCCCccHhhcc

Q ss_pred cCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHH

Q Klein_Draft 124 VEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHV  158 (229)

Q Consensus  124 ~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~  158 (229)

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

T Consensus  213 ~~~~~~~~~~~~i~~~~~~~~~~v~lsaT~~~~~~~~~~~~  253 (262)

T 3LY5_B 213 ILDVGFEEELKQIIKLLPTRRQTMLFSATQTRKVEDLARIS  253 (262)

T ss_dssp HHHTTCHHHHHHHHHHSCSSSEEEEECSSCCHHHHHHHHHH

T ss_pred HhhcCCHHHHHHHHHhCCCCCEEEEEECCCCHHHHHHHHHh

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


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3ly5)
27. 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: 98.69     E-value: 2.3E-9     Score: 78.68     Aligned Cols: 154     Identities: 18%     Similarity: 0.075   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐‐‐‐‐‐‐CCC‐eEEEEeCC

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐‐‐‐‐‐‐YPG‐RVLYFSRG

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  76 ~l~~~Q~~~~~~l~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~~~~vliv~p~~~l~~~~~~~  145 (262)

T 3LY5_A 76 NMTEIQHKSIRPLLEGRDLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNGTGVLILSPT

T ss_dssp BCCHHHHHHHHHHHHTCCCEECCCTTSCHHHHHHHHHHHHHHHTTCCGGGCCCEEEECSS

T ss_pred CCCHHHHHHHHHHHCCCcEEEEcCCCCCHHHHhHHHHHHHHHHhccCCCCCceEEEEeCC

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐C‐‐‐‐‐‐‐Ccccee

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐S‐‐‐‐‐‐‐ARGLIA

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  146 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~t~~~~~~~~~~~~~~~~~~~~~vIiDE~h~  212 (262)

T 3LY5_A 146 LKELMTHHVHTYGLIMGGSNRSAEAQKL‐‐‐GNGINIIVATPGRLLDHMQNTPGFMYKNL

T ss_dssp HHHHTTTCCSCEEEECSSSCHHHHHHHH‐‐‐HHCCSEEEECHHHHHHHHHHCTTCCCTTCC

T ss_pred HHHHhhcCCCeEEEEEcCCCHHHHHHHh‐‐‐cCCCcEEEEcHHHHHHHHhhCCCCcHhhCC

Q ss_pred cCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHH

Q Klein_Draft 124 VEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHV  158 (229)

Q Consensus  124 ~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~  158 (229)

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

T Consensus  213 ~~~~~~~~~~~~i~~~~~~~~~~i~lsaT~~~~~~~~~~~~  253 (262)

T 3LY5_A 213 ILDVGFEEELKQIIKLLPTRRQTMLFSATQTRKVEDLARIS  253 (262)

T ss_dssp HHHTTCHHHHHHHHHHSCSSSEEEEECSSCCHHHHHHHHHH

T ss_pred HhhcCCHHHHHHHHHhCCCCCEEEEEECCCCHHHHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1fuu)
28. 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: 98.67     E-value: 5.6E-9     Score: 80.85     Aligned Cols: 147     Identities: 17%     Similarity: 0.006   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PGRVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  42 ~~~~~~Q~~~~~~~~~~~~~ll~~~tG~GKT~~~~~~~~~~~~~~~~~~~~lvv~p~~~l~~~~~~~~~~  111 (394)

T 1FUU_B 42 EEPSAIQQRAIMPIIEGHDVLAQAQSGTGKTGTFSIAALQRIDTSVKAPQALMLAPTREL

T ss_dssp CSCCTTHHHHHHHHHHTCCEEECCCSSHHHHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHCCCCEEEECCCCCCHHHHHHHHHHHHHhccCCCCcEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐  126 (229)

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

T Consensus  112 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~iii~t~~~l~~~~~~~~~~~~~~~~vivDE~h~~~~~  177 (394)

T 1FUU_B 112 LAFHMDIKVHACIGGTSFVEDAEGL‐‐‐‐RDAQIVVGTPGRVFDNIQRRRFRTDKIKMFIL

T ss_dssp HTTTSCCCEEEECSSCCHHHHHHHH‐‐‐‐HHCSEEEECHHHHHHHHHTTSSCCTTCCEEEE

T ss_pred HhhCCCCEEEEEecCCChHhcHHhh‐‐‐‐ccCCEEEECHHHHHHHHHcCCcccccCcEEEEe

Q ss_pred ‐‐‐HHHHHhhhhhcccCCeEEEEeccch

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
http://www.ebi.ac.uk/pdbe/entry/pdb/1fuu
http://pdb.rcsb.org/pdb/explore.do?structureId=1FUU


Q Klein_Draft 127 ‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

   ..+..+...+......+++++|+..

T Consensus  178 ~~~~~~~~~~~~~~~~~~~i~~sat~~~  205 (394)

T 1FUU_B 178 GFKEQIYQIFTLLPPTTQVVLLSATMPN  205 (394)

T ss_dssp TCHHHHHHHHHTSCTTCEEEEECSSCCH

T ss_pred CcHHHHHHHHhcCCCCcEEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5dzr)
29. 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: 98.67     E-value: 6.0E-9     Score: 90.53     Aligned Cols: 144     Identities: 14%     Similarity: -0.006   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  66 ~~l~~~Q~~~i~~~~~~~~vlv~a~TGsGKTl~~~~~i~~~~~~~~~~l~v~P~~aL~~q~~~~~~~~~~  135 (993)

T 5DZR_A 66 FKLDPFQALSVASIEREESVLVSAHTSAGKTVVAEYAIAQCLKKNQRVIYTSPIKALSNQ

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECCGGGCTHHHHHHHHHHHHHTTCEEEEEESSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCEEEEEecCCCCHHHHHHHHHHHHHHhCCeEEEEeCcHHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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

T Consensus  136 ~v~i~tgd~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ilI~T~e~L~~~l~~~~~~~~~~~~VI~DEaH~i~~~~r~  191 (993)

T 5DZR_A 136 DVGLMTGDVTIN‐‐‐‐‐‐‐‐‐‐‐‐‐‐PTASCLVMTTEILRSMLYRGSEIMREVAWVVFDE

T ss_dssp CEEEECSSCBCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTSSEEEEEHHHHHHHHHHTCGGGGSEEEEEEESGGGGGCTTT

T ss_pred ccceeeccccCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEeHHHHHHHHhcCchHHHheeEEEEec

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  192 ~~~e~~i~~l~~~~~iv~lSAT~~n~~~~~~w  223 (993)

T 5DZR_A 192 VVWEETIILLPDKVRYVFLSATIPNAFQFAEW  223 (993)

T ss_dssp HHHHHHHHHSCTTCEEEEEECCCTTHHHHHHH

T ss_pred HHHHHHHHHCCCCCEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4xgt)
30. 4XGT_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4XGT) FRQ-interacting RNA helicase; ATPase, circadian clock, HYDROLASE;

3.09A {Neurospora crassa}
Probability: 98.67     E-value: 6.0E-9     Score: 90.53     Aligned Cols: 144     Identities: 14%     Similarity: -0.006   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  66 ~~l~~~Q~~~i~~~~~~~~vlv~a~TGsGKTl~~~~~i~~~~~~~~~~l~v~P~~aL~~q~~~~~~~~~~  135 (993)

T 4XGT_A 66 FKLDPFQALSVASIEREESVLVSAHTSAGKTVVAEYAIAQCLKKNQRVIYTSPIKALSNQ

T ss_dssp CCCCHHHHHHHHHHHTTCEEEEECCGGGCTHHHHHHHHHHHHHTTCEEEEEESCHHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCEEEEEecCCCCHHHHHHHHHHHHHHhCCeEEEEeCcHHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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/4xgt
http://pdb.rcsb.org/pdb/explore.do?structureId=4XGT


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

T Consensus  136 ~v~i~tgd~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ilI~T~e~L~~~l~~~~~~~~~~~~VI~DEaH~i~~~~r~  191 (993)

T 4XGT_A 136 DVGLMTGDVTIN‐‐‐‐‐‐‐‐‐‐‐‐‐‐PTASCLVMTTEILRSMLYRGSEIMREVAWVVFDE

T ss_dssp CEEEECSSCEEC‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTCSEEEEEHHHHHHHHHHTCTHHHHEEEEEESCGGGGGCTTT

T ss_pred ccceeeccccCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEeHHHHHHHHhcCchHHHheeEEEEec

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  192 ~~~e~~i~~l~~~~~iv~lSAT~~n~~~~~~w  223 (993)

T 4XGT_A 192 VVWEETIILLPDKVRYVFLSATIPNAFQFAEW  223 (993)

T ss_dssp HHHHHHHHTSCTTSEEEEEESCCTTHHHHHHH

T ss_pred HHHHHHHHHCCCCCEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4a4z)
31. 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: 98.66     E-value: 5.8E-9     Score: 90.51     Aligned Cols: 146     Identities: 16%     Similarity: 0.032   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  38 f~Ld~fQ~~ai~~l~~~~~vlv~apTGsGKT~~a~~ai~~~~~~~~~vl~i~P~kaL~~q~~~~~~~~~~  107 (997)

T 4A4Z_A 38 FELDTFQKEAVYHLEQGDSVFVAAHTSAGKTVVAEYAIAMAHRNMTKTIYTSPIKALSNQ

T ss_dssp SCCCHHHHHHHHHHHTTCEEEEECCTTSCSHHHHHHHHHHHHHTTCEEEEEESCGGGHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCeEEEEcCCCCCHHHHHHHHHHHHhhCCCEEEEEeCcHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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

T Consensus  108 ~~~v‐‐‐‐‐‐‐g~~tGd~~~~‐‐‐‐‐~~~~ilV~T~e~l~~~l~~~~~~l~~l~~VI~DEaH~l~d~~~~  165 (997)

T 4A4Z_A 108 DVNI‐‐‐‐‐‐‐GLITGDVQIN‐‐‐‐‐PDANCLIMTTEILRSMLYRGADLIRDVEFVIFDE

T ss_dssp ‐CCE‐‐‐‐‐‐‐EEECSSCEEC‐‐‐‐‐TTSSEEEEEHHHHHHHHHHTCSGGGGEEEEEECCTTCCCTTCTT

T ss_pred CCeE‐‐‐‐‐‐‐EEEecCCcCC‐‐‐‐‐CCCCeEEEcHHHHHHHHHcCchhhhcCcEEEEEC

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  166 ~~~e~~i~~l~~~~~iv~LSATi~n~~e~~~w  197 (997)

T 4A4Z_A 166 VVWEEVIIMLPQHVKFILLSATVPNTYEFANW  197 (997)

T ss_dssp CCHHHHHHHSCTTCEEEEEECCCTTHHHHHHH

T ss_pred HHHHHHHHHCccCCEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1q0u)
32. 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: 98.66     E-value: 4.2E-9     Score: 74.58     Aligned Cols: 168     Identities: 10%     Similarity: -0.028   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  25 ~~~~~~Q~~~~~~~~~~~~~~i~~~~G~GKT~~~~~~~~~~~~~~~~~~~~lv~~p~~~~~~~~~~~~~~  94 (219)

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/1q0u
http://pdb.rcsb.org/pdb/explore.do?structureId=1Q0U


T 1Q0U_B 25 YKPTEIQERIIPGALRGESMVGQSQTGTGKTHAYLLPIMEKIKPERAEVQAVITAPTREL

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCCSHHHHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCCCHHHHhHHHHHhCCceEEEEcCCCCcHHHHHHHHHHHHHhhhccCccEEEEeCcHHHHHHHHHHHHH

Q ss_pred HHHcCc‐‐‐‐chhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCcccee

Q Klein_Draft 65 MGDRGP‐‐‐‐GTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIA

Q Consensus  65 ~~~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  95 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~~~~~~~~~~~~~~~~~~iiiDE~~~  161 (219)

T 1Q0U_B 95 ITKFCPKDRMIVARCLIGGTDKQKALEKL‐‐‐NVQPHIVIGTPGRINDFIREQALDVHTA

T ss_dssp HHTTSCGGGCCCEEEECCCSHHHHHHCCC‐‐‐SSCCSEEEECHHHHHHHHHTTSCCCTTCC

T ss_pred HhccCCCcceEEEEEEecCCcHHHHHHHh‐‐‐cCCCCEEEECHHHHHHHHHhCCCChhcCC

Q ss_pred cCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHHcCCCCCCeEEEec

Q Klein_Draft 124 VEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHVAGVADGRRVWWGG  171 (229)

Q Consensus  124 ~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~~~~~~~~~~~~~~  171 (229)

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

T Consensus  162 ~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~~~~~~~~~~~~~~p~~~~~~~~~  215 (219)

T 1Q0U_B 162 MLDMGFITDVDQIAARMPKDLQMLVFSATIPEKLKPFLKKYMENPTFVHVLEHH  215 (219)

T ss_dssp HHHTTCHHHHHHHHHTSCTTCEEEEEESCCCGGGHHHHHHHCSSCEEEEC‐‐‐‐

T ss_pred HcccCcHHHHHHHHHcCCCCceEEEEEccCCHHHHHHHHHHccCCchhhhcccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2gxq)
33. 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: 98.62     E-value: 1.2E-9     Score: 76.73     Aligned Cols: 152     Identities: 13%     Similarity: -0.047   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PG‐RVLYFSRGF

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  23 ~~~~~Q~~~~~~~~~~~~~~i~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~  92 (207)

T 2GXQ_A 23 TPTPIQAAALPLALEGKDLIGQARTGTGKTLAFALPIAERLAPSQERGRKPRALVLTPTR

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHCCCCCCTTCCCSEEEECSSHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHCCCCEEEECCCCCCHHHHHHHHHHHHHcchhhcCCCCCEEEEcchHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  93 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~i~t~~~~~~~~~~~~~~~~~~~~viiDE~~~~~  157 (207)

T 2GXQ_A 93 TAVAPHLKVVAVYGGTGYGKQKEALL‐‐‐‐‐RGADAVVATPGRALDYLRQGVLDLSRVEV

T ss_dssp HHHCTTSCEEEECSSSCSHHHHHHHH‐‐‐‐‐HCCSEEEECHHHHHHHHHHTSSCCTTCSEEEEE

T ss_pred HHHcCCCeEEEEECCCCHHHHHHHHH‐‐‐‐‐cCCCEEEecHHHHHHHHHcCCCCHhhccEEEEe

Q ss_pred H‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHH

Q Klein_Draft 126 P‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHV  158 (229)

Q Consensus  126 ~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~  158 (229)

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

T Consensus  158 ~~~~~~~~~~~~~~~~~~~~~i~~sat~~~~~~~~~~~~  196 (207)

T 2GXQ_A 158 SMGFEEEVEALLSATPPSRQTLLFSATLPSWAKRLAERY  196 (207)

T ss_dssp HTTCHHHHHHHHHTSCTTSEEEEECSSCCHHHHHHHHHH

T ss_pred hCCCHHHHHHHHHcCCCCCEEEEEEcCCCHHHHHHHHHh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2xgj)

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

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


34. 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: 98.61     E-value: 8.2E-9     Score: 89.83     Aligned Cols: 144     Identities: 15%     Similarity: -0.01   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  85 ~~l~~~Q~~ai~~l~~~~~~ll~a~tGsGKTl~~~~~i~~~l~~~~~~l~v~P~~aL~~Q~~~~~~~~~~  154 (1010)

T 2XGJ_A 85 FTLDPFQDTAISCIDRGESVLVSAHTSAGKTVVAEYAIAQSLKNKQRVIYTSPIKALSNQ

T ss_dssp SCCCHHHHHHHHHHHHTCEEEEECCTTSCHHHHHHHHHHHHHHTTCEEEEEESSHHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCcEEEEcCCCCCHHHHHHHHHHHHHhcCCeEEEEeCcHHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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

T Consensus  155 ~v~~~~g~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ilV~T~e~l~~~l~~~~~~~~~~~~vI~DEaH~l~d~~rg  210 (1010)

T 2XGJ_A 155 DVGLMTGDITIN‐‐‐‐‐‐‐‐‐‐‐‐‐‐PDAGCLVMTTEILRSMLYRGSEVMREVAWVIFDE

T ss_dssp CEEEECSSCEEC‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTCSEEEEEHHHHHHHHHHTCTTGGGEEEEEEETGGGGGCTTT

T ss_pred CceeeecCccCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEeHHHHHHHHhcCCHHHHheeEEEEeCccccCccccc

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  211 ~~~e~~i~~l~~~~~~v~lSATi~n~~e~~~~  242 (1010)

T 2XGJ_A 211 VVWEETIILLPDKVRYVFLSATIPNAMEFAEW  242 (1010)

T ss_dssp HHHHHHHHHSCTTCEEEEEECCCTTHHHHHHH

T ss_pred hHHHHHHHhCCCCCEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy)
35. 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: 98.61     E-value: 3.0E-9     Score: 76.2     Aligned Cols: 144     Identities: 14%     Similarity: 0.035   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐‐PGRVLYF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~  58 (229)

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

T Consensus  41 ~~~~~~Q~~~~~~~~~~~~~li~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~  110 (228)

T 3IUY_B 41 LKPTPIQSQAWPIILQGIDLIVVAQTGTGKTLSYLMPGFIHLDSQPISREQRNGPGMLVL

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHTC‐‐‐‐‐‐‐‐CCCSEEEE

T ss_pred CCChHHHHhHHHHHhCCCcEEEECCCCCCHHHHHHHHHHHHHhcCCcchhhcCCCcEEEEe

Q ss_pred HHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐CCccc

Q Klein_Draft 59 FDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐SARGLI

Q Consensus  59 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐~~~g~~~~~ii~DE~  121 (229)

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

T Consensus  111 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~~~~~~~~~~~~~~~~~~iiiDE~  176 (228)

T 3IUY_B 111 EAECSKYSYKGLKSICIYGGRNRNGQIEDIS‐‐‐‐KGVDIIIATPGRLNDLQMNNSVNLR

T ss_dssp HHHHHHHCCTTCCEEEECC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CSEEEECHHHHHHHHHTTCSCCTTCC

T ss_pred HHHHHhhccCCCeEEEEEcCCChHHHHHHHH‐‐‐‐hCCCEEEECHHHHHHHHhCCCccccccc

Q ss_pred HHcCH‐‐‐‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 122 DEVEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  122 ~~~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

|.+..    ..+..+...+.. +.++++++++

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

http://pdb.rcsb.org/pdb/explore.do?structureId=2XGJ
http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy
http://pdb.rcsb.org/pdb/explore.do?structureId=3IUY


T Consensus  177 ~~~~~~~~~~~~~~i~~~~~~‐~~~~i~~sat  207 (228)

T 3IUY_B 177 DKMLDMEFEPQIRKILLDVRP‐DRQTVMTSAT  207 (228)

T ss_dssp HHHHHTTCHHHHHHHHHHSCS‐SCEEEEEESS

T ss_pred HHHhccccHHHHHHHHHhCCc‐cCeEEEEECC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3iuy)
36. 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: 98.61     E-value: 3.0E-9     Score: 76.2     Aligned Cols: 144     Identities: 14%     Similarity: 0.035   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐‐PGRVLYF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~  58 (229)

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

T Consensus  41 ~~~~~~Q~~~~~~~~~~~~~li~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~  110 (228)

T 3IUY_A 41 LKPTPIQSQAWPIILQGIDLIVVAQTGTGKTLSYLMPGFIHLDSQPISREQRNGPGMLVL

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHC‐‐‐‐‐‐‐‐‐CCCSEEEE

T ss_pred CCChHHHHhHHHHHhCCCcEEEECCCCCCHHHHHHHHHHHHHhcCCcchhhcCCCcEEEEe

Q ss_pred HHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐CCccc

Q Klein_Draft 59 FDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐SARGLI

Q Consensus  59 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐~~~g~~~~~ii~DE~  121 (229)

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

T Consensus  111 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~~~~~~~~~~~~~~~~~~iiiDE~  176 (228)

T 3IUY_A 111 EAECSKYSYKGLKSICIYGGRNRNGQIEDIS‐‐‐‐KGVDIIIATPGRLNDLQMNNSVNLR

T ss_dssp HHHHHHHCCTTCCEEEECC‐‐‐‐‐‐CHHHHH‐‐‐‐SCCSEEEECHHHHHHHHHTTCCCCTTCC

T ss_pred HHHHHhhccCCCeEEEEEcCCChHHHHHHHH‐‐‐‐hCCCEEEECHHHHHHHHhCCCccccccc

Q ss_pred HHcCH‐‐‐‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 122 DEVEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  122 ~~~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

|.+..    ..+..+...+.. +.++++++++

T Consensus  177 ~~~~~~~~~~~~~~i~~~~~~‐~~~~i~~sat  207 (228)

T 3IUY_A 177 DKMLDMEFEPQIRKILLDVRP‐DRQTVMTSAT  207 (228)

T ss_dssp HHHHHTTCHHHHHHHHHHSCS‐SCEEEEEESC

T ss_pred HHHhccccHHHHHHHHHhCCc‐cCeEEEEECC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2j0u)
37. 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: 98.61     E-value: 4.1E-9     Score: 80.66     Aligned Cols: 147     Identities: 18%     Similarity: 0.052   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  23 ~~~~~Q~~~~~~~~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~  92 (374)

T 2J0U_A 23 KPSAIQQRAIKQIIKGRDVIAQSQSGTGKTATFSVSVLQCLDIQVRETQALILAPTRELA

T ss_dssp SCCHHHHHHHHHHHHTCCEEEECCSSTTTTHHHHHHHHHHCCSSSCSCCEEEECSCHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHCCCcEEEECCCCCCHHHHHHHHHHHHhccccCCccEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  93 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t~~~~~~~~~~~~~~~~~~~~iiiDE~h~~~~~~  159 (374)

T 2J0U_A 93 GDYMNVQCHACIGGTNVGEDIRKL‐‐‐DYGQHVVAGTPGRVFDMIRRRSLRTRAIKMLVL

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/2j0u
http://pdb.rcsb.org/pdb/explore.do?structureId=2J0U


T ss_dssp HTTTTCCCCEECCCSCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHTSCSCCTTCCEEEE

T ss_pred hccCCceEEEEecCCCHHHHHHHH‐‐‐hhCCCEEEECHHHHHHHHHcCCcCcCCccEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+..........+++++||..

T Consensus  160 ~~~~~~~~~~~~~~~~~~i~~sat~~~  186 (374)

T 2J0U_A 160 FKEQIYDVYRYLPPATQVVLISATLPH  186 (374)

T ss_dssp CHHHHHHHHHTSCTTCEEEEEESCCCH

T ss_pred hHHHHHHHHHcCCcccEEEEEeCCCCH

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

Probability: 98.6     E-value: 5.9E-11     Score: 85.36     Aligned Cols: 188     Identities: 15%     Similarity: -0.027   
 

Q ss_pred EEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHH‐HHH‐‐‐HHHHHHHcCcc

Q Klein_Draft 21 AFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREARC‐AFD‐‐‐LAVKMGDRGPG

Q Consensus  21 ~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~‐~~~‐‐‐~~~~~~~~~~~~~~~~~~~~~  81 (229)

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

T Consensus  1 ~~~~~r~~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐~~~~~~~~‐‐‐‐  65 (232)

T PF03237.14 1 IIEIPPQHGKSTVITETFPAYYLMRHPDSLVMVVSYSKELFQKFGRKNREKFRLFSD‐QL

T ss_pred CcccCCCCCHHHHHHHHHHHHHHhhCcccEEEEEeCCHHHHHHhHHHHHHHHHHHhc‐HHHHhh

Q ss_pred CCEEEEEEecCCCCcE‐EEEEeCCC‐‐‐‐CCCccceecEEEEcCHHHcCHHHHHHhhhhh

Q Klein_Draft 82 NGRLSVSTSLCGAFGQ‐VDFLPYGR‐‐‐‐GSARGLIADLVILDDADEVEPEVLGDIYPTVL

Q Consensus  82 ~~~~~~~~~~~~~~~~‐i~~~~~~~‐‐‐‐~~~~g~~~~~ii~DE~~~~~~~~~~~l~~~~~~~~~~i~~~  146 (229)

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

T Consensus  66 ~~~~~~~‐‐‐‐‐~g~~~i~~~~~~~~~~~~~~~G~~~~~i~~DE~~~~~~~~~~~~~~~~~~~~~~~~~~  130 (232)

T PF03237.14 66 SETSSVS‐‐‐‐‐EWGVEGHLGSLYSTSILGGATGRGARLLIIDDPIKNRAEAESKTIRDK

T ss_pred Ccccccc‐‐‐‐‐ccccccccceEEEEeCCCcccCCCCCEEEEcCCCCChHHhcCHHHHHHHHHHHHHhh

Q ss_pred eccchHHHHHHHcCCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐CeEEEecCCCcCCHHHHHHHCccccccCC

Q Klein_Draft 147 GLLHKQGLLAHVAGVADG‐‐‐‐‐‐‐‐‐‐‐‐‐RRVWWGGPCESWDQATIAEANPALGHLFT

Q Consensus  147 ~tp~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~p~~~~~~~~~~~~~~~~~  203 (229)

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

T Consensus  131 stp~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~  193 (232)

T PF03237.14 131 SRLTADASVIVIMTRWHEDDLAGRLLKEQTLPWEEIKIPAI‐‐‐‐‐‐‐AEDDDLLGRKPG

T ss_pred cCCCCCCeEEEEecccCcCCHHHHHcccCCCCcEEEEccee‐‐‐‐‐‐‐ccCccccCCCCCCCCCcccCC

Q ss_pred CCHHHHHHHhcCCCCC‐‐‐‐‐‐‐‐‐‐hhhccc

Q Klein_Draft 204 LPREVFARDRLGITPP‐‐‐‐‐‐‐‐‐‐KVEFKR  225 (229)

Q Consensus  204 ~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~~~  225 (229)

+++..|+++++|.|..          .++.+|

T Consensus  194 ~~~~~~~~~~~g~~~~~~~~~~~~~~~~g~~f  225 (232)

T PF03237.14 194 EEWAAKTKAVTGSRGWAALYQQRPTPAGGNIF  225 (232)

T ss_pred HHHHHHHHHhhChHHHHHHHCCCCCCCCCCcc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5sup)
39. 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: 98.59     E-value: 2.0E-8     Score: 77.59     Aligned Cols: 145     Identities: 12%     Similarity: -0.016   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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/5sup
http://pdb.rcsb.org/pdb/explore.do?structureId=5SUP


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

T Consensus  28 ~~~~~Q~~~~~~~~~~~~~ll~~~tG~GKT~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~q~~~~~~~~  97 (390)

T 5SUP_B 28 HPSEVQQHTIPQSIHGTDVLCQAKSGLGKTAVFVLSTLQQLDPVPGEVAVVVICNARELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSSSHHHHHHHHHHHCCCCTTCCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHcCCcEEEEcCCCCCHHHHHHHHHHHHhCCCCCceeEEEEeChHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEE‐‐‐‐‐‐EEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCcccee

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRL‐‐‐‐‐‐SVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLI

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~  122 (229)

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

T Consensus  98 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~iii~t~~~l~~~~~~~~~~~~~~~~iiiDE~h  162 (390)

T 5SUP_B 98 SKYMPDVKTAVFYGGTPISKDAELLKNKD‐‐‐‐‐TAPHIVVATPGRLKALVREKYIDLSH

T ss_dssp TTTCTTCCEEEECTTSCHHHHHHHHHCTT‐‐‐‐‐TCCSEEEECHHHHHHHHHTTSSCCTTCC

T ss_pred HccCCCCeEEEEECCCCcchhHHHHhcCC‐‐‐‐‐CCCCEEEECHHHHHHHHHcCCCChhh

Q ss_pred HcCH‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 123 EVEP‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  123 ~~~~‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

.+..     ..+..+..........+++++|+..

T Consensus  163 ~~~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~~  196 (390)

T 5SUP_B 163 KVLEELDMRRDVQEIFRATPRDKQVMMFSATLSQ  196 (390)

T ss_dssp HHHHSHHHHHHHHHHHTTSCSSSEEEEEESCCCT

T ss_pred HHHHhcchHHHHHHHHHhCCCCCEEEEEEcCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2oxc)
40. 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: 98.58     E-value: 2.3E-8     Score: 71.48     Aligned Cols: 148     Identities: 16%     Similarity: 0.004   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  45 ~~~~~~Q~~~~~~~~~~~~~~i~~~~g~GKt~~~~~~~~~~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~  114 (230)

T 2OXC_A 45 ERPSPVQLKAIPLGRCGLDLIVQAKSGTGKTCVFSTIALDSLVLENLSTQILILAPTREI

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCTTSSHHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCCCHHHHhHHHHHhCCCcEEEEcCCCCCHHHHHHHHHHHHHHhcCCCCcEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~‐‐‐  124 (229)

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

T Consensus  115 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~  181 (230)

T 2OXC_A 115 IGIKMEGLECHVFIGGTPLSQDKTR‐‐‐LKKCHIAVGSPGRIKQLIELDYLNPGSIRLFIL

T ss_dssp HTTTSTTCCEEEECTTSCHHHHHHH‐‐‐TTSCSEEEECHHHHHHHHHTTSSCGGGCCEEEE

T ss_pred HhhcccCCeEEEEECCCChhHHHHH‐‐‐HcCCCEEEECcHHHHHHHHcCCcCcccCcEEEE

Q ss_pred ‐‐CHHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 125 ‐‐EPEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  125 ‐‐~~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ....+..+...+......+++++|+..

T Consensus  182 ~~~~~~~~~l~~~~~~~~~~i~~sat~~~  210 (230)

T 2OXC_A 182 GSFQEQINWIYSSLPASKQMLAVSATYPE  210 (230)

T ss_dssp TSSHHHHHHHHHHSCSSCEEEEEESCCCH

T ss_pred CChHHHHHHHHHhCCCCCeEEEEEccCCH

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

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


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b7g)
41. 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: 98.58     E-value: 2.3E-8     Score: 71.48     Aligned Cols: 148     Identities: 16%     Similarity: 0.004   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  45 ~~~~~~Q~~~~~~~~~~~~~~i~~~~g~GKt~~~~~~~~~~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~  114 (230)

T 3B7G_B 45 ERPSPVQLKAIPLGRCGLDLIVQAKSGTGKTCVFSTIALDSLVLENLSTQILILAPTREI

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCCCHHHHhHHHHHhCCCcEEEEcCCCCCHHHHHHHHHHHHHHhcCCCCcEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~‐‐‐  124 (229)

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

T Consensus  115 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~~~~~  181 (230)

T 3B7G_B 115 IGIKMEGLECHVFIGGTPLSQDKTR‐‐‐LKKCHIAVGSPGRIKQLIELDYLNPGSIRLFIL

T ss_dssp HGGGSTTCCEEEECTTSCHHHHHHH‐‐‐TTSCSEEEECHHHHHHHHHTTSSCGGGCCEEEEE

T ss_pred HhhcccCCeEEEEECCCChhHHHHH‐‐‐HcCCCEEEECcHHHHHHHHcCCcCcccCcEEEE

Q ss_pred ‐‐CHHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 125 ‐‐EPEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  125 ‐‐~~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ....+..+...+......+++++|+..

T Consensus  182 ~~~~~~~~~l~~~~~~~~~~i~~sat~~~  210 (230)

T 3B7G_B 182 GSFQEQINWIYSSLPASKQMLAVSATYPE  210 (230)

T ss_dssp TSSHHHHHHHHHHSCSSCEEEEEESCCCH

T ss_pred CChHHHHHHHHHhCCCCCeEEEEEccCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5gju)
42. 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: 98.58     E-value: 6.3E-9     Score: 72.88     Aligned Cols: 155     Identities: 14%     Similarity: -0.02   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  23 ~~~~~Q~~~~~~~~~~~~~~~~~~~g~GKt~~~~~~~~~~~~~~~~~~~~l~~~p~~~~~~~~~~~~~~~  92 (205)

T 5GJU_A 23 KPSPIQAECIPHLLNGRDVLGMAQTGSGKTAAFSLPLLQNLDPELKAPQILVLAPTRELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEECCCTTSCHHHHHHHHHHHTSCTTCCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhCCCcEEEECCCCCCHHHHHHHHHHHHhchhhCCCeEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  93 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~i~i~t~~~l~~~~~~~~~~~~~~~~liiDE~~~~~~~~  160 (205)

T 5GJU_A 93 SKHMRGVNVVALYGGQRYDVQLRAL‐‐RQGPQIVVGTPGRLLDHLKRGTLDLSKLSGLVL

T ss_dssp TTTSTTCCEEEEC‐‐‐‐‐‐CHHHHH‐‐HTCCSEEEECHHHHHHHHHHTSSCCTTCCEEEEE

T ss_pred HccCCCCEEEEEECCccHHHHHHHH‐‐hcCCCEEEEcHHHHHHHHHhCCCCHHhccEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch‐‐HHHHHHH

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK‐‐QGLLAHV  158 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~‐‐~~~~~~~  158 (229)

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/5gju
http://pdb.rcsb.org/pdb/explore.do?structureId=5GJU


  ..+..+...+......+++.+|+..  ...+...

T Consensus  161 ~~~~~~~~~~~~~~~~~~i~~sat~~~~~~~~~~~~  196 (205)

T 5GJU_A 161 FIEDVETIMAQIPEGHQTALFSATMPEAIRRITRRF  196 (205)

T ss_dssp CHHHHHHHHHTSCSSCEEEEECSSCCHHHHHHHHHH

T ss_pred cHHHHHHHHHcCCCCCEEEEEEcCCCHHHHHHHHHh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3)
43. 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: 98.57     E-value: 4.6E-9     Score: 87.92     Aligned Cols: 147     Identities: 13%     Similarity: -0.047   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  6 ~~l~~yQ~e~~~~~~~~~~~ii~~~tGsGKT~~a~~~i~~~~~~~~~~~~~~~vlilvP~~~l~~q~~~~  75 (701)

T 5JC3_B 6 LTLRDYQMEVAKPALNGENIIICLPTGSGKTRVAVYITKDHLDKKRKASEQGKVIVLVNK

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHHHHTTCCCCEEEEESST

T ss_pred CCchHHHHHHHHHHhCCCcEEEEeCCCCCHHHHHHHHHHHHHHHhhhhcCCCEEEEEeCC

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐‐‐‐‐CCccc

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐‐‐‐‐SAR

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~g~~~~~ii~D  119 (229)

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

T Consensus  76 ~~~~~~~~~~~v~~~~g~~~~~~~~~~~‐‐‐~~~~~Iiv~T~~~l~~~l~~~~~~~~~~~~~~~~liI~D  142 (701)

T 5JC3_B 76 EFNPFLKHWYQVIGLSGDSELKISFPEV‐‐‐VKRYDVIICTAQILENSLLNATEEDESVR

T ss_dssp CCHHHHTTTSCEEEECSSSCCSSCHHHH‐‐‐HHHCSEEEEEHHHHHHHHHCSCCC‐‐CCCGGGCS

T ss_pred HhHHHhcCCeEEEEEeCCcccCCChhHH‐‐‐HhhCCEEEEchHHHHHHHhcCCCCCCCcC

Q ss_pred CHHHcCH‐HHHHHhhhhhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCeEEEEeccc

Q Klein_Draft 120 DADEVEP‐EVLGDIYPTVL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTGGKIAAFGLLH  150 (229)

Q Consensus  120 E~~~~~~‐~~~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~tp~  150 (229)

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

T Consensus  143 E~H~~~~~~~~~~i~~~~l~~~~~~~~~~~~~~~~~~~~~il~LTATp~  191 (701)

T 5JC3_B 143 QCHHTQKEGVYNNIMRRYLKEKIKNRKQAKENKPLIPQPQILGLTASPG  191 (701)

T ss_dssp TGGGCSTTCHHHHHHHHHHHHHHHHHHHHHC‐‐‐CCCCCEEEEEESCCC

T ss_pred cHHHhccccHhHHHHHHHHHHHHhchhhhhcCCCCCCCCeEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3)
44. 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}
Probability: 98.57     E-value: 4.8E-9     Score: 87.81     Aligned Cols: 147     Identities: 13%     Similarity: -0.047   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  6 ~~l~~yQ~e~~~~~~~~~~~ii~~~tGsGKT~~a~~~i~~~~~~~~~~~~~~~vlivvP~~~l~~q~~~~  75 (701)

T 5JC3_A 6 LTLRDYQMEVAKPALNGENIIICLPTGSGKTRVAVYITKDHLDKKRKASEQGKVIVLVNK

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHHHHTTCCCCEEEEESST

T ss_pred cCchHHHHHHHHHHhCCCcEEEEeCCCCCHHHHHHHHHHHHHHHHhhhcCCCEEEEEeCC

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐‐‐‐‐CCccc

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐‐‐‐‐SAR

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~g~~~~~ii~D  119 (229)

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

T Consensus  76 ~~~~~~~~~~~v~~~~~~~~~~~~~~~~‐‐‐~~~~~Iii~T~~~l~~~l~~~~~~~~~~~~~~~~liI~D  142 (701)

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

http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3
http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3
http://www.ebi.ac.uk/pdbe/entry/pdb/5jc3
http://pdb.rcsb.org/pdb/explore.do?structureId=5JC3


T 5JC3_A 76 EFNPFLKHWYQVIGLSGDSELKISFPEV‐‐‐VKRYDVIICTAQILENSLLNATEEDESVR

T ss_dssp CCHHHHTTTSCEEEECSSSCCSSCHHHH‐‐‐HHHCSEEEEEHHHHHHHHHCSCCC‐‐CCCGGGCS

T ss_pred HhHHHhcCCeEEEEEeCCcccCCChhHH‐‐‐HhhCCEEEEchHHHHHHHhcCCCCCCccC

Q ss_pred CHHHcCH‐HHHHHhhhhhc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ccCCeEEEEeccc

Q Klein_Draft 120 DADEVEP‐EVLGDIYPTVL‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTGGKIAAFGLLH  150 (229)

Q Consensus  120 E~~~~~~‐~~~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~tp~  150 (229)

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

T Consensus  143 E~H~~~~~~~~~~i~~~~l~~~~~~~~~~~~~~~~~~~~~il~LTATp~  191 (701)

T 5JC3_A 143 QCHHTQKEGVYNNIMRRYLKEKIKNRKQAKENKPLIPQPQILGLTASPG  191 (701)

T ss_dssp TGGGCSTTCHHHHHHHHHHHHHHHHHHHHHC‐‐‐CCCCCEEEEEESCCC

T ss_pred cHHHhccccHhHHHHHHHHHHHHhchhhhhcCCCCCCCCeEEEEeCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1vec)
45. 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: 98.57     E-value: 1.3E-8     Score: 72.05     Aligned Cols: 148     Identities: 13%     Similarity: 0.029   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  24 ~~~~~~Q~~~~~~~~~~~~~~i~~~~G~GKT~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~  93 (206)

T 1VEC_B 24 EKPSPIQEESIPIALSGRDILARAKNGTGKSGAYLIPLLERLDLKKDNIQAMVIVPTREL

T ss_dssp CSCCHHHHTTHHHHHHTCCEEEECCSSSTTHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHCCCCEEEECCCCCCHHHHHHHHHHHHHhccCCCccEEEEcCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhc‐cEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 65 MGDRGPGTWS‐VIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~‐~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~  126 (229)

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

T Consensus  94 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~liiDEa~~~~~  160 (206)

T 1VEC_B 94 VSKHMGGAKVMATTGGTNLRDDIMRL‐‐‐DDTVHVVIATPGRILDLIKKGVAKVDHVQMIVL

T ss_dssp HTGGGSCCCEEEECTTSCHHHHHHHH‐‐‐TSCCCEEEECHHHHHHHHHTTSSCCTTCCEEEEE

T ss_pred HHhhcCCcEEEEEeCCCcHHHHHHhc‐‐‐cCCCCEEEECHHHHHHHHHcCCCChhcccEEEEe

Q ss_pred ‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

    ..+..+..........+++++|+..

T Consensus  161 ~~~~~~~~~~~~~~~~~~~~l~lsat~~~  189 (206)

T 1VEC_B 161 QDFVQIMEDIILTLPKNRQILLYSATFPL  189 (206)

T ss_dssp TTTHHHHHHHHHTSCTTCEEEEEESCCCH

T ss_pred CChHHHHHHHHHcCCCCcEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4u4c)
46. 4U4C_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4U4C) Mtr4, Dob1 (E.C.3.6.4.13), Air2-Trf4 Fusion; helicase, ATPase,

poly(A)polymerase, RNA degradation; HET: SO4, PG4; 2.4A {Saccharomyces cerevisiae}
Probability: 98.57     E-value: 1.3E-8     Score: 88.59     Aligned Cols: 144     Identities: 15%     Similarity: -0.01   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  73 ~~L~~~Q~~ai~~l~~~~~vll~a~tGsGKTl~~~~~i~~~l~~~~~~l~v~P~~aL~~q~~~e~~~~~~  142 (998)

T 4U4C_A 73 FTLDPFQDTAISCIDRGESVLVSAHTSAGKTVVAEYAIAQSLKNKQRVIYTSPIKALSNQ

T ss_dssp SCCCHHHHHHHHHHHTTCEEEEECCGGGCHHHHHHHHHHHHHHTTCEEEEEESSHHHHHHHHHHHHHHH

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/4u4c
http://pdb.rcsb.org/pdb/explore.do?structureId=4U4C


T ss_pred CCCCHHHHHHHHHHHcCCeEEEEcCCCCCHHHHHHHHHHHHHhcCCEEEEEeCcHHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐  126 (229)

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

T Consensus  143 ~v~~~~g~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~ilI~T~e~l~~~l~~~~~~~~~~~~vI~DEaH~l~~~~r~  198 (998)

T 4U4C_A 143 DVGLMTGDITIN‐‐‐‐‐‐‐‐‐‐‐‐‐‐PDAGCLVMTTEILRSMLYRGSEVMREVAWVIFDE

T ss_dssp CEEEECSSCEEC‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTCSEEEEEHHHHHHHHHTTCTHHHHEEEEEETTGGGGGCTTT

T ss_pred CeEEEecCCcCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCEEEEehHHHHHHHhcCCHHHHhceEEEEeCcccccccccC

Q ss_pred HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  199 ~~~e~~i~~l~~~~~~i~lSATi~n~~e~~~~  230 (998)

T 4U4C_A 199 VVWEETIILLPDKVRYVFLSATIPNAMEFAEW  230 (998)

T ss_dssp HHHHHHHHHSCTTCEEEEEECCCTTHHHHHHH

T ss_pred hhHHHHHHhCCCCCEEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b6e)
47. 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: 98.56     E-value: 1.0E-8     Score: 72.62     Aligned Cols: 145     Identities: 13%     Similarity: -0.014   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  32 ~~l~~~Q~~~~~~~~~~~~~~~~~~~G~GKt~~~~~~~~~~~~~~~~~~~~~~ili~~p~~~~~~~~~~~  101 (216)

T 3B6E_A 32 LQLRPYQMEVAQPALEGKNIIICLPTGSGKTRVAVYIAKDHLDKKKKASEPGKVIVLVNK

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECSCHHHHHHHHHHHHHHHHHHHHHTTCCCCEEEEESS

T ss_pred CCCCHHHHHHHHHHHcCCCEEEEcCCCCCHHHHHHHHHHHHHhhccCCCCCceEEEEechHHHHHHHHHH

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐Cccc

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐‐‐‐‐‐‐A

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~g~~~~~ii~  118 (229)

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

T Consensus  102 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~~~~~~~~~~~~~~~~~~~~~~~~vIi  168 (216)

T 3B6E_A 102 EFQPFLKKWYRVIGLSGDTQLKISFPEV‐‐‐VKSCDIIISTAQILENSLLNLENGEDAGV

T ss_dssp CCHHHHTTTSCEEECCC‐‐‐CCCCHHHH‐‐‐HHHCSEEEEEHHHHHHHHHC‐‐‐‐‐‐‐CCCGGGCS

T ss_pred HhHhhhcCceEEEEecCCcceecccchH‐‐‐hhcCCEEEEcHHHHHHHHhcccCCCcccccccccc

Q ss_pred cCHHHcCHH‐HHHHhhhhhccc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEec

Q Klein_Draft 119 DDADEVEPE‐VLGDIYPTVLTT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GGKIAAFGL  148 (229)

Q Consensus  119 DE~~~~~~~‐~~~~l~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~i~~~~t  148 (229)

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

T Consensus  169 DE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~sa  215 (216)

T 3B6E_A 169 DECHHTNKEAVYNNIMRHYLMQKLKNNRLKKENKPVIPLPQILGLTA  215 (216)

T ss_dssp TTC‐‐‐‐‐‐‐CHHHHHHHHHHHHHHHHHHHHTTCCCCCCCEEEEEEC

T ss_pred ECHhhcCchhHHHHHHHHHhHHHHhhchhccCCCCCCCCCceeeeec

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4ljy)
48. 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: 98.56     E-value: 3.9E-9     Score: 84.45     Aligned Cols: 148     Identities: 15%     Similarity: 0.025   

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
http://pdb.rcsb.org/pdb/explore.do?structureId=4LJY


 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐‐PGRVLYFS

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~  59 (229)

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

T Consensus  73 ~l~~~Q~~~i~~i~~~~~~l~~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~~lil~P~~~l~~q~~  142 (493)

T 4LJY_A 73 SLTPIQSQALPAIMSGRDVIGISKTGSGKTISYLLPLLRQVKAQRPLSKHETGPMGLILA

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHTSCCCCTTCCCCSEEEECSS

T ss_pred CCCHHHHHHHHHHHCCCCEEEEcCCCCcHHHHhHHHHHHHHHhcCCccCCCCCCeEEEECCc

Q ss_pred HHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐‐‐CCccc

Q Klein_Draft 60 DLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐‐‐SAR

Q Consensus  60 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~g~~~~~ii~D  119 (229)

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

T Consensus  143 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~iii~T~~~l~~~~~~~~~~~~~~~~~~~iViD  210 (493)

T 4LJY_A 143 EEVTKFTEADTSIRSVCCTGGSEMKKQITDL‐‐KRGTEIVVATPGRFIDILTLNDGKLLST

T ss_dssp HHHHHHHTTCTTCCEEEESSCSCTHHHHHHH‐‐TTCCSEEEECHHHHHHHTTHHHHTSSCSTTCC

T ss_pred HHHHHHhcCCCCcEEEEEecCccHHHHHHHH‐‐HhCCcEEEECHHHHHHHHHhCCCCeeccCCc

Q ss_pred CHHHcCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 120 DADEVEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  120 E~~~~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

|+|.+.+    ..+..+...+......+++++|+..

T Consensus  211 Eah~~~~~~~~~~~~~~~~~~~~~~~~i~~SaT~~~  246 (493)

T 4LJY_A 211 EADRLFDLGFEPQITQIMKTVRPDKQCVLFSATFPN  246 (493)

T ss_dssp THHHHHHTTCHHHHHHHHHHSCTTCEEEEEESCCCH

T ss_pred CHHHHhhcCcHHHHHHHHHhCCCCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3fht)
49. 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: 98.56     E-value: 2.3E-8     Score: 78.05     Aligned Cols: 145     Identities: 14%     Similarity: -0.042   

 
Q ss_pred CchHHHHHHHHHhhcC‐‐CeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNS‐‐SVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  2 ~l~~~Q~~~~~~~~~~‐‐~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  47 ~~~~~Q~~~~~~~~~~~~~~~il~~~tGsGKT~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~q~~~~~~  116 (412)

T 3FHT_B 47 RPSKIQENALPLMLAEPPQNLIAQSQSGTGKTAAFVLAMLSQVEPANKYPQCLCLSPTYE

T ss_dssp SCCHHHHHHHHHHTSSSCCCEEEECCTTSSHHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhcCCCceEEEEcCCCCcHHHHHHHHHHHhhcccCCCCeEEEEcCcHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐CCccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐SARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  117 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~iiv~t~~~l~~~~~~~~~~~~~~~~~iIiDE~h~~~  181 (412)

T 3FHT_B 117 QMGKFYPELKLAYAVRGNKLERGQK‐‐‐‐‐ISEQIVIGTPGTVLDWCSKLKFIDPKKIKV

T ss_dssp HHTTTCTTCCEEEECTTCC‐‐‐‐‐‐‐‐‐‐‐CCCSEEEECHHHHHHHHTTSCCSCGGGCCEEEEE

T ss_pred HHHhhcCceEEEEEeCCCchhcccc‐‐‐‐‐cCCCEEEEcHHHHHHHHHhCCCCCHhhCCEEEEe

Q ss_pred H‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 126 P‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  126 ~‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

.     .....+...+......+++++|+..

T Consensus  182 ~~~~~~~~~~~~~~~~~~~~~~i~~Sat~~~  212 (412)

T 3FHT_B 182 ATQGHQDQSIRIQRMLPRNCQMLLFSATFED  212 (412)

T ss_dssp STTTTHHHHHHHHTTSCTTCEEEEEESCCCH

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


T ss_pred hccCCHHHHHHHHHhCCCCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1s2m)
50. 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: 98.55     E-value: 5.3E-9     Score: 81.14     Aligned Cols: 147     Identities: 15%     Similarity: -0.001   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  43 ~~~~~Q~~~~~~~~~~~~~l~~~~~GsGKT~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~~~~~~~~~~  112 (400)

T 1S2M_A 43 KPSPIQEEAIPVAITGRDILARAKNGTGKTAAFVIPTLEKVKPKLNKIQALIMVPTRELA

T ss_dssp SCCHHHHHHHHHHHHTCCEEEECCTTSCHHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHcCCcEEEECCCCCCHHHHHHHHHHHHHchhhcCccEEEEcCcHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  113 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~t~~~l~~~~~~~~~~~~~~~~vivDE~h~~~~~~  179 (400)

T 1S2M_A 113 GKHCGISCMVTTGGTNLRDDILRL‐‐‐NETVHILVGTPGRVLDLASRKVADLSDCSLFIM

T ss_dssp TTTTTCCEEEECSSSCHHHHHHHT‐‐‐TSCCSEEEECHHHHHHHHHTTCSCCTTCCEEEEE

T ss_pred HhhcCCeEEEEeCCCcHHHHHHHH‐‐‐hhCCCEEEEcHHHHHHHHHcCCCChhhCCEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+...+......+++++|+..

T Consensus  180 ~~~~~~~~~~~~~~~~~~i~~sat~~~  206 (400)

T 1S2M_A 180 FKTIIEQILSFLPPTHQSLLFSATFPL  206 (400)

T ss_dssp HHHHHHHHHTTSCSSCEEEEEESCCCH

T ss_pred hHHHHHHHHhcCCCCCEEEEEEccCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3b85)
51. 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: 98.53     E-value: 1.3E-9     Score: 76.39     Aligned Cols: 146     Identities: 18%     Similarity: 0.186   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  6 ~~l~~~q~~~~~~~~~~~~~~i~g~~G~GKT~~~~~~~~~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~  75 (208)

T 3B85_B 6 RPKTLGQKHYVDAIDTNTIVFGLGPAGSGKTYLAMAKAVQALQSKQVSRIILTRPAVEAG

T ss_dssp CCCSHHHHHHHHHHHHCSEEEEECCTTSSTTHHHHHHHHHHHHTTSCSEEEEEECSCCTTCCCCSCC‐‐‐

T ss_pred CCCCHHHHHHHHHHhcCcEEEEECCCCCCHHHHHHHHHHHHHHcCCCCEEEEEeCCchHHHhh

Q ss_pred HHc‐‐‐‐CcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEEcCHHH

Q Klein_Draft 66 GDR‐‐‐‐GPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVILDDA

Q Consensus  66 ~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~~~~~~  131 (229)

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

T Consensus  76 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~iiiDE~~~~~~~~~~~  141 (208)

T 3B85_B 76 NEKIDPYLRPLHDALRDMVEPEVIPKLM‐‐‐‐EAGIVEVAPLAYMRGRTLNDAFVILDEA

T ss_dssp ‐‐‐‐CTTTHHHHHHHTTTSCTTTHHHHH‐‐‐‐HHTSEEEEEGGGGTTCCBCSEEEEECSGGGCC

T ss_pred hHhhHHhHHHHHHHHHHhcChhhHHHHH‐‐‐‐HCCcEEecChHHHcccccCCcEEEEeCHhh

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/3b85
http://pdb.rcsb.org/pdb/explore.do?structureId=3B85


Q ss_pred hhhhhcccCCeEEEEeccch

Q Klein_Draft 132 IYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  132 l~~~~~~~~~~i~~~~tp~~  151 (229)

+...+.. ..+++++|+|.+

T Consensus  142 ~~~~~~~‐~~~i~l~g~~~q  160 (208)

T 3B85_B 142 FLTRLGF‐GSKMVVTGDITQ  160 (208)

T ss_dssp HHTTBCS‐SCEEEEEEC‐‐‐

T ss_pred HHHhccC‐CcEEEEEcCHhH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4ct4)
52. 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: 98.53     E-value: 2.2E-8     Score: 77.0     Aligned Cols: 148     Identities: 15%     Similarity: 0.063   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  27 ~~~~~Q~~~~~~i~~~~~~l~~~~~g~GKT~~~~~~~~~~~~~~~~~~~~li~~p~~~l~~~~~~~~~~~  96 (378)

T 4CT4_B 27 KPSPIQEESIPIALSGRDILARAKNGTGKSGAYLIPLLERLDLKKDNIQAMVIVPTRELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCSSGGGHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhcCCcEEEECCCCCCHHHHHHHHHHHHhcccCCCccEEEEcCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  97 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~iii~t~~~~~~~~~~~~~~~~~~~~iiiDE~h~~~~~~  164 (378)

T 4CT4_B 97 SKHMGGAKVMATTGGTNLRDDIMRL‐‐DDTVHVVIATPGRILDLIKKGVAKVDHVQMIVL

T ss_dssp TTTSSSCCEEEECTTSCHHHHHHHT‐‐TSCCSEEEECHHHHHHHHHTTSSCCTTCCEEEEE

T ss_pred HhhcCCCEEEEEeCCccHHHHHhhc‐‐ccCCCEEEECHHHHHHHHHcCCCccccccEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+...+......+++++|+..

T Consensus  165 ~~~~~~~~~~~~~~~~~~i~~sat~~~  191 (378)

T 4CT4_B 165 FVQIMEDIILTLPKNRQILLYSATFPL  191 (378)

T ss_dssp THHHHHHHHTTSCTTCEEEEEESCCCH

T ss_pred HHHHHHHHHHhCCCCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3g0h)
53. 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: 98.52     E-value: 3.5E-8     Score: 77.39     Aligned Cols: 145     Identities: 14%     Similarity: -0.042   

 
Q ss_pred CchHHHHHHHHHhhcC‐‐CeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNS‐‐SVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  2 ~l~~~Q~~~~~~~~~~‐‐~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  63 ~~~~~Q~~~~~~~~~~~~~~~ll~~~tGsGKT~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~q~~~~~~  132 (424)

T 3G0H_A 63 RPSKIQENALPLMLAEPPQNLIAQSQSGTGKTAAFVLAMLSQVEPANKYPQCLCLSPTYE

T ss_dssp SCCHHHHHHHHHHHSSSCCEEEEECCTTSCHHHHHHHHHHTTCCTTSCSCCEEEECSSHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhcCCCceEEEECCCCCcHHHHHHHHHHHhhcccCCCCeEEEEeCcHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐‐CCccceecEEEE

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/3g0h
http://pdb.rcsb.org/pdb/explore.do?structureId=3G0H


Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐‐SARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  133 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~iiv~T~~~l~~~~~~~~~~~~~~~~~vIvDE~h~~~  197 (424)

T 3G0H_A 133 QMGKFYPELKLAYAVRGNKLERGQK‐‐‐‐‐ISEQIVIGTPGTVLDWCSKLKFIDPKKIKV

T ss_dssp HHSTTSTTCCEEEESTTCCCCTTCC‐‐‐‐‐CCCSEEEECHHHHHHHTTTTCCSCGGGCSEEEEE

T ss_pred HHhhhcCCcEEEEEecCcchhcccc‐‐‐‐‐cCCCEEEECHHHHHHHHHhcCCCCHhhCCEEEEe

Q ss_pred H‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 126 P‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  126 ~‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

.     .....+...+......+++++|+..

T Consensus  198 ~~~~~~~~~~~~~~~~~~~~~~i~~SaT~~~  228 (424)

T 3G0H_A 198 ATQGHQDQSIRIQRMLPRNCQMLLFSATFED  228 (424)

T ss_dssp STTTTHHHHHHHHHTSCSSCEEEEEESCCCH

T ss_pred hcCCCHHHHHHHHHhCCCCCEEEEEECCCCH

Template alignment
54. 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: 98.51     E-value: 6.1E-9     Score: 81.9     Aligned Cols: 143     Identities: 14%     Similarity: -0.01   

 
Q ss_pred CCchHHHHHHHHHhhc‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDN‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  7 ~~l~~~Q~~~~~~~~~~~~~~li~~~tG~GKT~~~~~~~~~~~~~~~~~~~lvi~P~~~l~~q~~~~~~~  76 (451)

T TIGR04095 7 FELRDYQKEAIRAWFKNNGRGILKMATGTGKTLTALAAASKLYEKIGLLVLLVVCPYQHLV

T ss_pred CCCCHHHHHHHHHHHhhCCCEEEEcCCCCCHHHHHHHHHHHHHHhhCCcEEEEEechHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCC‐‐‐‐‐CCcEEEEEeCC‐‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCG‐‐‐‐‐AFGQVDFLPYG‐‐‐‐‐‐‐‐RGSARGLI

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~i~~~~~~‐‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~  121 (229)

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

T Consensus  77 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~~~~~~~i~i~t~~~l~~~~~~~~~~~~~~~~~iViDE~  142 (451)

T TIGR04095 77 FGLNPILCYESVSNWQSELSTGLY‐‐‐‐NLNSGNQKFLAIITTNATFIGKNFQSQLRRFP

T ss_pred cCCCcEEEcCCCccchhHhhHhHh‐‐‐‐hhccCCCCceEEEEchHHHccHhHHHHHhhCCCCc

Q ss_pred HHcCHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 122 DEVEPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  122 ~~~~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

|.+....+........  ...+.+++||

T Consensus  143 h~~~~~~~~~~~~~~~‐‐~~~l~lsaTp  168 (451)

T TIGR04095 143 HNLGAPRIRESLPDNI‐‐GFRLGLSATP  168 (451)

T ss_pred HHcCchHHHHhCCccC‐‐ceEEEEecCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3fe2)
55. 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: 98.51     E-value: 1.7E-8     Score: 72.95     Aligned Cols: 147     Identities: 15%     Similarity: 0.003   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐CC‐eEEEEeCC

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐PG‐RVLYFSR

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~  60 (229)

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

T Consensus  51 ~~~~~Q~~~~~~~~~~~~~il~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~  120 (242)

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/3fe2
http://pdb.rcsb.org/pdb/explore.do?structureId=3FE2


T 3FE2_A 51 EPTAIQAQGWPVALSGLDMVGVAQTGSGKTLSYLLPAIVHINHQPFLERGDGPICLVLAP

T ss_dssp SCCHHHHHHHHHHHHTCCEEEEECTTSCHHHHHHHHHHHHHHTSCCCCTTCCCSEEEECSS

T ss_pred CCcHHHHhHHHHHhCCCCEEEECCCCCCHHHHHHHHHHHHHhccccccCCCCCeEEEEeCC

Q ss_pred HHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCcccee

Q Klein_Draft 61 LAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIA

Q Consensus  61 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  121 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~  187 (242)

T 3FE2_A 121 VAAEYCRACRLKSTCIYGGAPKGPQIRDL‐‐‐ERGVEICIATPGRLIDFLECGKTNLRRTT

T ss_dssp HHHHHHHHTTCCEEEECTTSCHHHHHHHH‐‐‐HHCCSEEEECHHHHHHHHHHTSCCCTTCC

T ss_pred HHHHHHHhcCCeEEEEECCCCchHHHHHH‐‐‐hhCCCEEEeCHHHHHHHHHhCCCChhhCC

Q ss_pred cCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 124 VEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  124 ~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

+..    ..+..+...+......+++++|+..

T Consensus  188 ~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~~  219 (242)

T 3FE2_A 188 MLDMGFEPQIRKIVDQIRPDRQTLMWSATWPK  219 (242)

T ss_dssp HHHTTCHHHHHHHHTTSCSSCEEEEEESCCCH

T ss_pred HhhcCcHHHHHHHHHhcCcCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1w36)
56. 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: 98.51     E-value: 1.0E-8     Score: 84.49     Aligned Cols: 145     Identities: 12%     Similarity: 0.047   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  149 ~~~~~Q~~a~~~~~~~~~~~i~G~~GTGKTt~i~~l~~~l~~~~~~~~~~i~~~apT~~aa~~l~~~~~~  218 (608)

T 1W36_D 149 DEINWQKVAAAVALTRRISVISGGPGTGKTTTVAKLLAALIQMADGERCRIRLAAPTGKAAA

T ss_pred CCCHHHHHHHHHHhhCCEEEEECCCCCCHHHHHHHHHHHHHHhccCCCceEEEEcCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccceecEEEEcCHHHcC

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLIADLVILDDADEV

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~~~~~~~~~~~l~~  134 (229)

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

T Consensus  219 ~~~~~~~~~~~~~~~~~~~~Ti~~~‐‐‐‐l~~~~~~~~~~~~~~~~~~~d~iIIDEasmv~~~~~~~Ll~  284 (608)

T 1W36_D 219 ALRQLPLTDEQKKRIPEDASTLHRL‐‐‐‐LGAQPGSQRLRHHAGNPLHLDVLVVDEASMI

T ss_pred HHHcCCCCHHHHhcCCcccchHHHH‐‐‐‐hcCCCCCccccccCCCCCCCCEEEEeCcccCC

Q ss_pred hhcccCCeEEEEeccch

Q Klein_Draft 135 TVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  135 ~~~~~~~~i~~~~tp~~  151 (229)

.+.. ..+++++|++.+

T Consensus  285 ~l~~‐~~rlIlvGD~~Q  300 (608)

T 1W36_D 285 ALPD‐HARVIFLGDRDQ  300 (608)

T ss_pred hCCC‐CcEEEEEeChhh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5suq)
57. 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: 98.51     E-value: 4.4E-8     Score: 77.46     Aligned Cols: 134     Identities: 13%     Similarity: 0.006   

 

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

http://www.ebi.ac.uk/pdbe/entry/pdb/1w36
http://pdb.rcsb.org/pdb/explore.do?structureId=1W36
http://www.ebi.ac.uk/pdbe/entry/pdb/5suq
http://pdb.rcsb.org/pdb/explore.do?structureId=5SUQ


Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  84 ~~~~~Q~~~i~~~~~~~~~il~~~tGsGKT~~~~~~~~~~~~~~~~~~~~lii~P~~~l~~q~~~~~~~~  153 (446)

T 5SUQ_C 84 HPSEVQQHTIPQSIHGTDVLCQAKSGLGKTAVFVLSTLQQLDPVPGEVAVVVICNARELA

T ss_dssp SCCHHHHHHHHHHTTTCCEEEECCTTSSSHHHHHHHHHHHCCCCTTCCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHhHHhCCCcEEEEcCCCCCHHHHHHHHHHHHHCCCCCCeeEEEEcCcHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EEEEeCC‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐VDFLPYG‐‐‐‐‐‐‐

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐i~~~~~~‐‐‐‐‐‐‐~~~~~g~  111 (229)

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

T Consensus  154 ~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~I~i~T~~~l~~~~~~~~~~~~  207 (446)

T 5SUQ_C 154 SKYMPDVKTAVF‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐YGGTPISKDAELLKNKDTAPHIVVATPGRLKA

T ss_dssp TTTCTTCCEEEE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CTTSCHHHHHHHHHCTTTCCSEEEECHHHHHHHH

T ss_pred HhhCCCceEEEE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐eCCCCchHHHHHHhcCCCCCCEEEECHHHHHHHHH

Q ss_pred eecEEEEcCHHHcCH‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 112 IADLVILDDADEVEP‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  112 ~~~~ii~DE~~~~~~‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

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

T Consensus  208 ~~~~vIiDEah~~~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~~  252 (446)

T 5SUQ_C 208 HVKNFVIDECDKVLEELDMRRDVQEIFRATPRDKQVMMFSATLSQ  252 (446)

T ss_dssp TCCEEEEETHHHHHHSHHHHHHHHHHHTTSCSSSEEEEEESCCCT

T ss_pred hCCEEEEeCHHHHHHHcChHHHHHHHHHhCCCCCEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4a4d)
58. 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: 98.5     E-value: 1.8E-8     Score: 73.29     Aligned Cols: 147     Identities: 14%     Similarity: -0.018   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐CCeEEEEeCC

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐PGRVLYFSR

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~  60 (229)

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

T Consensus  65 ~~~~~Q~~~~~~~~~~~~~i~~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~  134 (253)

T 4A4D_A 65 EPTAIQAQGWPVALSGLDMVGVAQTGSGKTLSYLLPAIVHINHQPFLERGDGPICLVLAP

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSSCHHHHHHHHHHHHHSSCCCCTTCCCSEEEECSS

T ss_pred CCcHHHHhHHHHHHcCCCEEEEcCCCCCHHHHhHHHHHHHHhcCccccCCCCceEEEEcC

Q ss_pred HHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCcccee

Q Klein_Draft 61 LAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIA

Q Consensus  61 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  135 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~~~  201 (253)

T 4A4D_A 135 VAAEYCRACRLKSTCIYGGAPKGPQIRDL‐‐‐ERGVEICIATPGRLIDFLECGKTNLRRTT

T ss_dssp HHHHHHTTTTCCEECCCTTSCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHTTTCCSSSCC

T ss_pred HHHHHHHhCCCeEEEEECCCCchHHHHHH‐‐‐hcCCCEEEEchHHHHHHHHcCCCChhcCC

Q ss_pred cCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 124 VEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  124 ~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

+..    ..+..+...+......+++++|+..

T Consensus  202 ~~~~~~~~~~~~~~~~~~~~~~~i~~s~t~~~  233 (253)

T 4A4D_A 202 MLDMGFEPQIRKIVDQIRPDRQTLMWSATWPK  233 (253)

T ss_dssp HHHTTCHHHHHHHHTTSCTTSEEEEEESCCCH

T ss_pred HHhcCCHHHHHHHHHhcCcCCEEEEEECCCCH

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

http://www.ebi.ac.uk/pdbe/entry/pdb/4a4d
http://pdb.rcsb.org/pdb/explore.do?structureId=4A4D


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3bor)
59. 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: 98.49     E-value: 1.0E-8     Score: 74.23     Aligned Cols: 148     Identities: 14%     Similarity: 0.029   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  52 ~~~~~Q~~~i~~i~~~~~~ll~~~~GsGKT~~~~~~i~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~  121 (237)

T 3BOR_A 52 KPSAIQQRAIIPCIKGYDVIAQAQSGTGKTATFAISILQQLEIEFKETQALVLAPTRELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEECCCSSHHHHHHHHHHHHHHCCTTSCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhCCCCEEEECCCCCCHHHHHHHHHHHHHhHHccCCeEEEEcCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  122 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~iiv~t~~~l~~~~~~~~~~~~~~~~lIiDEah~~~~~~  189 (237)

T 3BOR_A 122 GDYMGATCHACIGGTNVRNEMQKLQ‐‐AEAPHIVVGTPGRVFDMLNRRYLSPKWIKMFVL

T ss_dssp TTTTTCCEEEECC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCSEEEECHHHHHHHHHTTSSCSTTCCEEEEE

T ss_pred HhhhCCeEEEEeCCccHHHHHHHHH‐‐HhCCCEEEECHHHHHHHHHcCCCChhhCCEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+..........+++++|+..

T Consensus  190 ~~~~~~~~~~~~~~~~~~i~~saT~~~  216 (237)

T 3BOR_A 190 FKDQIYEIFQKLNTSIQVVLLSATMPT  216 (237)

T ss_dssp CHHHHHHHHHHSCTTCEEEEECSSCCH

T ss_pred cHHHHHHHHHhCCCCCEEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5ivl)
60. 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: 98.49     E-value: 6.6E-9     Score: 81.52     Aligned Cols: 147     Identities: 18%     Similarity: 0.01   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  24 ~~~~~Q~~~~~~~~~~~~~l~~~~tGsGKT~~~~~~~~~~~~~~~~~~~~liv~P~~~l~~q~~~~~~~~  93 (429)

T 5IVL_B 24 ETTPIQAKTIPLSLQNKDVIGQAQTGTGKTAAFGIPIVEKVDVKNGAIQALVVAPTRELA

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSSHHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhCCCcEEEECCCCCCHHHHHHHHHHHHhcccCCCeeEEEEcCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  94 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iiv~T~~~l~~~~~~~~~~~~~~~~vIvDE~h~~~~~~  160 (429)

T 5IVL_B 94 GAVKRVRVLPIYGGQDIERQIRAL‐‐‐KKHPHVIVGTPGRIIDHINRGTLRLEHVHTVVL

T ss_dssp TTTTTCCEEEECTTSCHHHHHHHG‐‐‐GGCCSEEEECHHHHHHHHHHTCSCCTTCCEEEEE

T ss_pred hcCCCCEEEEEeCCCCHHHHHHHH‐‐‐hhCCCEEEEcHHHHHHHHHcCCCCHHhCCEEEE

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/5ivl
http://pdb.rcsb.org/pdb/explore.do?structureId=5IVL


Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+...+......+++++|+..

T Consensus  161 ~~~~~~~~~~~~~~~~~~i~~sat~~~  187 (429)

T 5IVL_B 161 FIEDIEAILSHVPAERQTLLFSATMPD  187 (429)

T ss_dssp CHHHHHHHHHHSCSSCEEEEEESCCCH

T ss_pred cHHHHHHHHHCCCHHceEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5gvr)
61. 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: 98.49     E-value: 1.6E-8     Score: 72.65     Aligned Cols: 147     Identities: 13%     Similarity: -0.051   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐CC‐eEEEEe

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐‐‐PG‐RVLYF

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~  57 (229)

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

T Consensus  35 ~~~~~Q~~~~~~~~~~~~~li~~~~g~GKt~~~~~~~~~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~  104 (234)

T 5GVR_A 35 HPTPIQIQGIPTILSGRDMIGIAFTGSGKTLVFTLPVIMFCLEQEKRLPFSKREGPYGLII

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHHHHHSCCCTTCCCSEEEE

T ss_pred CCcHHHHhHHHHHHcCCcEEEEcCCCCCHHHHHHHHHHHHHHHHHhhCCcccCCCCcEEEEe

Q ss_pred HHHHHHHHHHcCc‐‐‐‐‐‐chhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 58 AFDLAVKMGDRGP‐‐‐‐‐‐GTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐

Q Consensus  58 ~~~~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~  114 (229)

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

T Consensus  105 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~  171 (234)

T 5GVR_A 105 THGILEYYCRLLQEDSSPLLRCALCIGGMSVKEQMETI‐‐‐RHGVHMMVATPGRLMDLLQ

T ss_dssp HHHHHHHHHHHHHHTTSCCCCEEEECTTCCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHH

T ss_pred HHHHHHHHHHHhcCCCCCceEEEEeeCCCCHHHHHHHH‐‐‐hcCCCEEEECHHHHHHHHH

Q ss_pred EEEEcCHHHcCH‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 115 LVILDDADEVEP‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  115 ~ii~DE~~~~~~‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

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

T Consensus  172 ~viiDE~~~~~~~~~~~~~~~i~~~~~~~~~~i~~sat~~~  212 (234)

T 5GVR_A 172 YLALDEADRMIDMGFEGDIRTIFSYFKGQRQTLLFSATMPK  212 (234)

T ss_dssp EEEEESHHHHHHTTCHHHHHHHHTTCSSCCEEEEEESCCCH

T ss_pred EEEEecHHHHhhcCcHHHHHHHHhhCCCCeEEEEEEccCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3llm)
62. 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: 98.49     E-value: 1.0E-7     Score: 68.6     Aligned Cols: 150     Identities: 13%     Similarity: 0.041   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐‐‐‐‐CCC‐eEEEEeCCHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐‐‐‐‐YPG‐RVLYFSRGF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐‐‐‐‐~~~‐~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  60 ~~~~~~Q~~~~~~~~~~~~~~~~~~~gsGKt~~~~~~~~~~~~~~~~~~~~~vlii~p~~~~~~~~~~~~  129 (235)

T 3LLM_A 60 LPVKKFESEILEAISQNSVVIIRGATGCGKTTQVPQFILDDFIQNDRAAECNIVVTQPRR

T ss_dssp SGGGGGHHHHHHHHHHCSEEEEECCTTSSHHHHHHHHHHHHHHHTTCGGGCEEEEEESSHHHHHHHHHHH

T ss_pred CCHHHHHHHHHHHHhhCCEEEEEcCCCCCHHHHHHHHHHHHHHHcCCCCCCEEEEEeCCHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCc‐‐‐‐cceecEEEE

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSAR‐‐‐‐GLIADLVIL

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/3llm
http://pdb.rcsb.org/pdb/explore.do?structureId=3LLM


Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~‐‐‐‐g~~~~~ii~DE~~~~~~~~  128 (229)

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

T Consensus  130 ~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~iiiDE~h~~~~~~  192 (235)

T 3LLM_A 130 AFERGEEPGKSCGYSVRFESILP‐‐‐‐‐‐‐RPHASIMFCTVGVLLRKLEAGIRGISHVIV

T ss_dssp HHTTTCCTTSSEEEEETTEEECC‐‐‐‐‐‐‐CSSSEEEEEEHHHHHHHHHHCCTTCCEEEE

T ss_pred HHHhCCCCCCcccceeehhccCC‐‐‐‐‐‐‐CCCCeEEEeeHHHHHHHHHhccCCCcEEEe

Q ss_pred ‐‐‐‐‐‐HHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 129 ‐‐‐‐‐‐LGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  129 ‐‐‐‐‐‐~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

      +..+...... ...+++++|+....+...+

T Consensus  193 ~~~~~~~~~~~~~~~~‐~~~i~~sat~~~~~~~~~~  227 (235)

T 3LLM_A 193 DFLLVVLRDVVQAYPE‐VRIVLMSATIDTSMFCEYF  227 (235)

T ss_dssp HHHHHHHHHHHHHCTT‐SEEEEEECSSCCHHHHHHT

T ss_pred HHHHHHHHHHHHHCCC‐CEEEEEeCCCCHHHHHHHh

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2p6r)
63. 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: 98.48     E-value: 4.3E-8     Score: 82.29     Aligned Cols: 150     Identities: 15%     Similarity: 0.043   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARCA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~~  68 (229)

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

T Consensus  25 ~l~~~Q~~~~~~~~~~~~~lv~apTGsGKT~~a~~~il~~~~~~~~~l~v~P~~~L~~q~~~~~~~~~~‐  93 (702)

T 2P6R_A 25 ELFPPQAEAVEKVFSGKNLLLAMPTAAGKTLLAEMAMVREAIKGGKSLYVVPLRALAGEK

T ss_dssp CCCCCCHHHHHHHTTCSCEEEECSSHHHHHHHHHHHHHHHHHTTCCEEEEESSHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHhcCCcEEEECCCCCcHHHHHHHHHHHHHHhcCeEEEEcChHHHHHHHHHHHHhHHh

Q ss_pred CcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcCHHH

Q Klein_Draft 69 GPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDDA

Q Consensus  69 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐‐~  127 (229)

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

T Consensus  94 ‐~~~~v~~~~g~~~~~~~~~‐‐‐‐‐~~~~Iiv~T~e~l~~~~~~~~~~~~~~~liIvDE~H~i~~~~r~~  157 (702)

T 2P6R_A 94 ‐IGLRIGISTGDYESRDEHL‐‐‐‐‐GDCDIIVTTSEKADSLIRNRASWIKAVSCLVVDEI

T ss_dssp ‐TTCCEEEECSSCBCCSSCS‐‐‐‐‐TTCSEEEEEHHHHHHHHHTTCSGGGGCCEEEETTGGGGGCTTT

T ss_pred ‐cCCeEEEEecCCccchhhh‐‐‐‐‐cCCCEEEEcHHHHHHHHHcCHHHHhhccEEEEecHhh

Q ss_pred HHHHhhhhhccc‐‐‐CCeEEEEeccchHHHHHHH

Q Klein_Draft 128 VLGDIYPTVLTT‐‐‐GGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  128 ~~~~l~~~~~~~‐‐‐~~~i~~~~tp~~~~~~~~~  158 (229)

.++.+...+...   ...+.+++|+.....+..+

T Consensus  158 ~~e~~~~~l~~~~~~~~ii~lSAT~~~~~~l~~~  191 (702)

T 2P6R_A 158 TLEILVTKMRRMNKALRVIGLSATAPNVTEIAEW  191 (702)

T ss_dssp HHHHHHHHHHHHCTTCEEEEEECCCTTHHHHHHH

T ss_pred HHHHHHHHHHhcCccccEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3pey)
64. 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: 98.48     E-value: 2.4E-8     Score: 77.3     Aligned Cols: 143     Identities: 13%     Similarity: -0.002   

 
Q ss_pred CchHHHHHHHHHhhcC‐‐CeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNS‐‐SVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PGRVLYFSRGFR

Q Consensus  2 ~l~~~Q~~~~~~~~~~‐‐~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~  63 (229)

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

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


T Consensus  27 ~~~~~Q~~~~~~~~~~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~vli~~p~~~l~~~~~~~~~  96 (395)

T 3PEY_A 27 KPSKIQERALPLLLHNPPRNMIAQSQSGTGKTAAFSLTMLTRVNPEDASPQAICLAPSRE

T ss_dssp SCCHHHHHHHHHHHCSSCCCEEEECCTTSCHHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHcCCCCcEEEEcCCCchHHHHHHHHHHHHcCcccCCCeEEEEeChHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐CCccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐SARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~~~  126 (229)

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

T Consensus  97 ~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~h~~~~  159 (395)

T 3PEY_A 97 EMGKFTKITSQLIVPDSFEKNK‐‐‐‐‐‐‐QINAQVIVGTPGTVLDLMRRKLMQLQKIKIF

T ss_dssp HHTTTSCCCEEEESTTSSCTTS‐‐‐‐‐‐‐CBCCSEEEECHHHHHHHHHTTCBCCTTCCEEEEE

T ss_pred HHHhhcCcEEEEEcCccHHHHh‐‐‐‐‐‐‐hcCCCEEEECHHHHHHHHHhcCCCHhhCCEEEEe

Q ss_pred ‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

     ..+..+...+......+++++|+..

T Consensus  160 ~~~~~~~~~~~~~~~~~~~~~i~~sat~~~  189 (395)

T 3PEY_A 160 QQGLGDQCIRVKRFLPKDTQLVLFSATFAD  189 (395)

T ss_dssp STTHHHHHHHHHHTSCTTCEEEEEESCCCH

T ss_pred ccCchHHHHHHHHhCCCCeEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2g9n)
65. 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: 98.47     E-value: 7.4E-9     Score: 73.77     Aligned Cols: 148     Identities: 14%     Similarity: 0.022   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  37 ~~~~~Q~~~~~~i~~~~~~~~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~li~~p~~~~~~~~~~~~~~~  106 (221)

T 2G9N_A 37 KPSAIQQRAILPCIKGYDVIAQAQSGTGKTATFAISILQQIELDLKATQALVLAPTRELA

T ss_dssp SCCHHHHHHHHHHHHTCCEEEECCTTSSHHHHHHHHHHHHCCTTCCSCCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHcCCcEEEECCCCCCHHHHHHHHHHHHHHHhccCCcEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  107 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~i~v~t~~~~~~~~~~~~~~~~~~~~iIiDE~~~~~~~~  174 (221)

T 2G9N_A 107 GDYMGASCHACIGGTNVRAEVQKLQ‐‐MEAPHIIVGTPGRVFDMLNRRYLSPKYIKMFVL

T ss_dssp HTTTTCCEEEECC‐‐CCCSTTTSSS‐‐SCCCSEEEECHHHHHHHHHTTSSCSTTCCEEEEE

T ss_pred HhhhCCeEEEEecCCCHHHHHHHHH‐‐HhCCCEEEECHHHHHHHHHcCCCChhhCCEEEEe

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+...+......+++++|+..

T Consensus  175 ~~~~~~~~~~~~~~~~~~i~~sat~~~  201 (221)

T 2G9N_A 175 FKDQIYDIFQKLNSNTQVVLLSATMPS  201 (221)

T ss_dssp CHHHHHHHHHHSCTTCEEEEEESCCCH

T ss_pred cHHHHHHHHHhCCCCcEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2pl3)

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

http://www.ebi.ac.uk/pdbe/entry/pdb/2g9n
http://pdb.rcsb.org/pdb/explore.do?structureId=2G9N
http://www.ebi.ac.uk/pdbe/entry/pdb/2pl3


66. 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: 98.47     E-value: 1.4E-8     Score: 73.33     Aligned Cols: 146     Identities: 18%     Similarity: 0.075   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐‐‐‐‐‐‐CCC‐eEEEEeCC

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐‐‐‐‐‐‐YPG‐RVLYFSRG

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  47 ~~~~~Q~~~l~~~~~~~~~ll~~~~G~GKT~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~  116 (236)

T 2PL3_A 47 LVTEIQKQTIGLALQGKDVLGAAKTGSGKTLAFLVPVLEALYRLQWTSTDGLGVLIISPT

T ss_dssp BCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHTTCCGGGCCCEEEECSS

T ss_pred CCcHHHHHHHHHHHCCCCEEEECCCCCCHHHHHHHHHHHHHHhhccCCCCCCcEEEEeCC

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐C‐‐‐‐‐‐‐Ccccee

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐S‐‐‐‐‐‐‐ARGLIA

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~  123 (229)

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

T Consensus  117 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~l~~~~~~~~~~~~~~~~~viiDE~h~  182 (236)

T 2PL3_A 117 LRKVGKNHDFSAGLIIGGKDLKHEAERI‐‐‐‐NNINILVCTPGRLLQHMDETVSFHATDL

T ss_dssp HHHHTTTSSCCEEEECCC‐‐CHHHHHHH‐‐‐‐TTCSEEEECHHHHHHHHHHCSSCCCTTCC

T ss_pred HHHHhccCCCEEEEEECCCCHHHHHHHh‐‐‐‐cCCCEEEEchHHHHHHHHhccCccHHhCC

Q ss_pred cC‐‐‐‐HHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 124 VE‐‐‐‐PEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  124 ~~‐‐‐‐~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

+.    ...+..+...+......+++++|+..

T Consensus  183 ~~~~~~~~~~~~~~~~~~~~~~~i~lsat~~~  214 (236)

T 2PL3_A 183 ILDMGFADTMNAVIENLPKKRQTLLFSATQTK  214 (236)

T ss_dssp HHHTTTHHHHHHHHHTSCTTSEEEEEESSCCH

T ss_pred HcccCcHHHHHHHHHhCCcCCEEEEEEcCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2kbe)
67. 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: 98.46     E-value: 6.3E-8     Score: 69.12     Aligned Cols: 144     Identities: 13%     Similarity: -0.024   

 
Q ss_pred CCchHHHHHHHHHhhcC‐‐CeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNS‐‐SVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~‐‐~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  43 ~~~~~~Q~~~~~~~~~~~~~~~~i~~~~G~GKt~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~  112 (226)

T 2KBE_A 43 QKPSKIQERALPLLLHNPPRNMIAQSQSGTGKTAAFSLTMLTRVNPEDASPQAICLAPSR

T ss_dssp SCCCSHHHHHHHHSSCCSSCCEEEESSTTCHHHHHHHHHHHHHCCCTTCCCCEEEECSSHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHhcCCCCcEEEEcCCCCCHHHHHHHHHHHHhCCcCCCCeEEEEcCHHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐CCccceecEEEE

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐SARGLIADLVIL

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  113 ~~~~~~~~~‐‐‐~~~~~~~~~~~~~~~‐‐‐‐~~~~i~v~t~~~l~~~~~~~~~~~~~~~~~iiDE~~~~~  175 (226)

T 2KBE_A 113 QEMGKFTKI‐‐‐TSQLIVPDSFEKNKQ‐‐‐‐INAQVIVGTPGTVLDLMRRKLMQLQKIKI

T ss_dssp HHHSTTCSC‐‐‐CCEEESTTCSCCSSC‐‐‐‐CCCSEEEECTTTHHHHHHTTSCCTTSCCEEEEE

T ss_pred HHhcccCcc‐‐‐EEEEecCCchhhhhh‐‐‐‐hCCcEEEECHHHHHHHHHcCCCCcccceEEEEe

Q ss_pred HH‐‐‐‐‐HHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 126 PE‐‐‐‐‐VLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  126 ~~‐‐‐‐‐~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

..     .+..+..........+++++|+..

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

http://pdb.rcsb.org/pdb/explore.do?structureId=2PL3
http://www.ebi.ac.uk/pdbe/entry/pdb/2kbe
http://pdb.rcsb.org/pdb/explore.do?structureId=2KBE


T Consensus  176 ~~~~~~~~~~~l~~~~~~~~~~i~~sat~~~  206 (226)

T 2KBE_A 176 DQQGLGDQCIRVKRFLPKDTQLVLFSATFAD  206 (226)

T ss_dssp HSTTHHHHHHHHHHHTTTTSCEEEECSCCCH

T ss_pred ccCCcHHHHHHHHHhCCCCCEEEEEEcCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1hv8)
68. 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: 98.45     E-value: 9.4E-9     Score: 78.57     Aligned Cols: 145     Identities: 14%     Similarity: -0.035   

 
Q ss_pred CCchHHHHHHHHHhhcCC‐eEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSS‐VSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~‐~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  27 ~~~~~~Q~~~~~~~~~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~liv~p~~~l~~~~~~~~~~  96 (367)

T 1HV8_B 27 EKPTDIQMKVIPLFLNDEYNIVAQARTGSGKTASFAIPLIELVNENNGIEAIILTPTREL

T ss_dssp CSCCHHHHHHHHHHHHTCSEEEEECCSSSSHHHHHHHHHHHHSCSSSSCCEEEECSCHHHHHHHHHHHHH

T ss_pred CCCChHHHHhHhHHhcCCCcEEEEeCCCCcHHHHhHHHHHHHHHhcCCcCEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~~‐  126 (229)

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

T Consensus  97 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~~~~~viiDE~h~~~~~  162 (367)

T 1HV8_B 97 LKGNKNLKIAKIYGGKAIYPQIKAL‐‐‐‐KNANIVVGTPGRILDHINRGTLNLKNVKYFIL

T ss_dssp HHCSSCCCEEEECTTSCHHHHHHHH‐‐‐‐HTCSEEEECHHHHHHHHHTTSSCGGGCCEEEEE

T ss_pred hhCCCCceEEEEEcCCCcHHHHHHH‐‐‐‐hcCCEEEeCHHHHHHHHHcCCCChhcccEEEEe

Q ss_pred ‐‐‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 127 ‐‐‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  127 ‐‐‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

   ..+..+..........+++++|+

T Consensus  163 ~~~~~~~~~~~~~~~~~~~i~~sat~  188 (367)

T 1HV8_B 163 GFIKDVEKILNACNKDKRILLFSATM  188 (367)

T ss_dssp TTHHHHHHHHHTSCSSCEEEEEESSC

T ss_pred chHHHHHHHHHhCCCCcEEEEEEcCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3dkp)
69. 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: 98.45     E-value: 5.0E-8     Score: 70.96     Aligned Cols: 146     Identities: 15%     Similarity: 0.05   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PG‐RVLYFSRGFRE

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~  64 (229)

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

T Consensus  51 ~~~~~Q~~~~~~~~~~~~~~i~~~~G~GKT~~~~~~i~~~~~~~~~~~~~~lv~~p~~~~~~~~~~~~~~  120 (245)

T 3DKP_A 51 MPTPIQMQAIPVMLHGRELLASAPTGSGKTLAFSIPILMQLKQPANKGFRALIISPTREL

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHCSCCSSSCCEEEECSSHHHHHHHHHHHHH

T ss_pred CCcHHHHHHHHHHhcCCcEEEECCCCCCHHHHHHHHHHHHHcchhcCCccEEEEeCCHHHHHHHHHHHHH

Q ss_pred HHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 65 MGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  65 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  121 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐~~~~~iiv~t~~~l~~~~~~~~~~~~~~~~~~lviDE~~~~~  188 (245)

T 3DKP_A 121 ISEGTGFRIHMIHKAAVAAKKFGPKS‐‐SKKFDILVTTPNRLIYLLKQDPPGIDLASVEW

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

http://www.ebi.ac.uk/pdbe/entry/pdb/1hv8
http://pdb.rcsb.org/pdb/explore.do?structureId=1HV8
http://www.ebi.ac.uk/pdbe/entry/pdb/3dkp
http://pdb.rcsb.org/pdb/explore.do?structureId=3DKP


T ss_dssp HTTTSCCCEECCCHHHHHHTTTSTTS‐‐CCCCCEEEECHHHHHHHHHSSSCSCCCTTCCEEEE

T ss_pred HHcCCCCeEEEEecchHHHHHhCchh‐‐hcCCCEEEECHHHHHHHHhhCCCCCChhhCCEEEEe

Q ss_pred H‐‐‐‐‐‐‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 126 P‐‐‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  126 ~‐‐‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.       ..+..+...+.....++++++++

T Consensus  189 ~~~~~~~~~~~~~~l~~~~~~~~~~i~~SaT  219 (245)

T 3DKP_A 189 EDGKTGFRDQLASIFLACTSHKVRRAMFSAT  219 (245)

T ss_dssp HHC‐‐CHHHHHHHHHHHCCCTTCEEEEEESS

T ss_pred cccccchHHHHHHHHHhcCCcCcEEEEEECC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4c9b)
70. 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: 98.44     E-value: 1.8E-8     Score: 78.57     Aligned Cols: 147     Identities: 18%     Similarity: 0.049   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  60 ~~~~~Q~~~~~~~~~~~~~ll~~~tGsGKT~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~~~~~~~~~~  129 (411)

T 4C9B_A 60 KPSAIQQRAIKQIIKGRDVIAQSQSGTGKTATFSISVLQCLDIQVRETQALILAPTRELA

T ss_dssp SCCTTHHHHHHHHHTTCCEEEECSTTSSHHHHHHHHHHHTCCTTSCSCCEEEECSCHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHCCCCEEEECCCCccHHHHHHHHHHHHhhcccCCccEEEEeCcHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐  126 (229)

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

T Consensus  130 ~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~t~~~l~~~~~~~~~~~~~~~~iiiDE~h~~~~~~  196 (411)

T 4C9B_A 130 GDYMNVQCHACIGGTNVGEDIRKL‐‐‐DYGQHVVAGTPGRVFDMIRRRSLRTRAIKMLVL

T ss_dssp TTTTTCCEEECCCGGGHHHHHHHH‐‐‐HHCCSEEEECHHHHHHHHHHTSSCCTTCCEEEE

T ss_pred hhccCCeEEEEeCCCCHHHHHHHH‐‐‐hcCCCEEEECHHHHHHHHHcCCCChhcCCEEEE

Q ss_pred ‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

  ..+..+...+......+++++|+..

T Consensus  197 ~~~~~~~~~~~~~~~~~~i~~saT~~~  223 (411)

T 4C9B_A 197 FKEQIYDVYRYLPPATQVVLISATLPH  223 (411)

T ss_dssp CHHHHHHHHHTSCTTCEEEEEESCCCH

T ss_pred cHHHHHHHHHhCCCCcEEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5ld2)
71. 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: 98.43     E-value: 6.1E-8     Score: 80.09     Aligned Cols: 130     Identities: 12%     Similarity: 0.127   

 
Q ss_pred chHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 3 LLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  3 l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  151 ~~~~Q~~a~~~~~~~~~~ii~G~~GtGKT~~~~~l~~~l~~~~~~~~~~i~l~apt~~aa~~l~~~~~~~  220 (609)

T 5LD2_D 151 EINWQKVAAAVALTRRISVISGGPGTGKTTTVAKLLAALIQMADGERCRIRLAAPTGKAAA

T ss_dssp SCCHHHHHHHHHHHBSEEEEEECTTSSHHHHHHHHHHHHHHHCSSSCCCEEEEESSHHHHHHHHHHHHHH

T ss_pred CCHHHHHHHHHHhhCCEEEEECCCCCCHHHHHHHHHHHHHHhccCCCcEEEEEcCCHHHHHHHHHHHHHH

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

http://www.ebi.ac.uk/pdbe/entry/pdb/4c9b
http://pdb.rcsb.org/pdb/explore.do?structureId=4C9B
http://www.ebi.ac.uk/pdbe/entry/pdb/5ld2
http://pdb.rcsb.org/pdb/explore.do?structureId=5LD2


Q ss_pred HHc‐‐‐‐‐‐‐‐‐‐‐‐‐‐CcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCccc

Q Klein_Draft 66 GDR‐‐‐‐‐‐‐‐‐‐‐‐‐‐GPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARGLI

Q Consensus  66 ~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE~  121 (229)

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

T Consensus  221 ~~~~~~~~~~~~~~~~~~~Ti~~~l~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~d~iIiDEa  272 (609)

T 5LD2_D 221 LRQLPLTDEQKKRIPEDASTLHRLLGAQPGSQRLRHH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐AGNPL

T ss_dssp HHHSCCCHHHHHHSCCCEEEHHHHHTBCSSSSCBSST‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TTSCCCCS

T ss_pred HHcCCCChHHHhcCCcchhHHHHHhcCCCCCcccccc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCCCCC

Q ss_pred HHcCHHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 122 DEVEPEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  122 ~~~~~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

+.++...+..+...+.. ..+++++|++.+

T Consensus  273 smi~~~~~~~ll~~l~~‐~~~lilvGD~~Q  301 (609)

T 5LD2_D 273 SMIDLPMMSRLIDALPD‐HARVIFLGDRDQ  301 (609)

T ss_dssp GGCCHHHHHHHHTTCCS‐SCEEEEEECSSS

T ss_pred ccCCHHHHHHHHHhCCC‐CcEEEEEeChhh

Template alignment
72. 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: 98.43     E-value: 1.0E-7     Score: 78.98     Aligned Cols: 150     Identities: 15%     Similarity: -0.013   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  234 ~~l~~~Q~~~i~~i~~~~~~~~~~~~li~~~tGsGKT~~~~~~~~~~~~~~~~~lii~P~~~l~~q~~~~  303 (630)

T TIGR00643 234 FKLTRAQKRVVKEILQDLKSDVPMNRLLQGDVGSGKTLVAALAMLAAIEAGYQVALMAPT

T ss_pred CCCCHHHHHHHHHHHHHccCCCCCcEEEEeCCCChHHHHHHHHHHHHHHCCCcEEEECCHHHHHHHHHHH

Q ss_pred HHHHHHcCcchhccEEEeecCCE‐‐‐‐‐‐‐‐‐EEEEEecCCCCcEEEEEeCCCC‐‐CCccc

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGR‐‐‐‐‐‐‐‐‐LSVSTSLCGAFGQVDFLPYGRG‐‐SARG

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~i~~~~~~~~‐‐~~~g~~~~~ii~DE  120 (229)

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

T Consensus  304 ~~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~iii~T~~~l~~~~~~~~~~~iViDE  365 (630)

T TIGR00643 304 LRNLLAPLGIEVALLTGSLKGKRRKELLETIAS‐‐‐‐‐‐‐‐GQIHLVVGTHALIQEKVEF

T ss_pred HHHHhhhhCCcEEEEEcCCChHHHHHHHHHHHc‐‐‐‐‐‐‐‐CCccEEEEechhhhhhhcccc

Q ss_pred HHHcCHHHHHHhhhhhcc‐‐cCCeEEEEeccchHHHHHHH

Q Klein_Draft 121 ADEVEPEVLGDIYPTVLT‐‐TGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  121 ~~~~~~~~~~~l~~~~~~‐‐~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  366 ah~~~~~~~~~~~~~~~~~~~~~~i~lSaTp~~~~~~~~~  405 (630)

T TIGR00643 366 QHRFGVEQRKKLREKGQGGFTPHVLVMSATPIPRTLALTV  405 (630)

T ss_pred cccccHHHHHHHHHhccCCCCCeEEEEEcCCCcHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3fho)
73. 3FHO_B (http://pdb.rcsb.org/pdb/explore.do?structureId=3FHO) ATP-dependent RNA helicase dbp5 (E.C.3.6.1.-); RNA helicase, mRNA

export, ATPase; 2.8A {Schizosaccharomyces pombe}
Probability: 98.41     E-value: 5.2E-8     Score: 78.75     Aligned Cols: 143     Identities: 13%     Similarity: -0.013   

 
Q ss_pred CchHHHHHHHHHhhcC‐‐CeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNS‐‐SVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PGRVLYFSRGFR

Q Consensus  2 ~l~~~Q~~~~~~~~~~‐‐~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~  63 (229)

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/3fho
http://pdb.rcsb.org/pdb/explore.do?structureId=3FHO


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

T Consensus  141 ~l~~~Q~~~l~~l~~~~~~~~il~~~~GsGKT~~~~~~i~~~~~~~~~~~~vLiv~P~~~l~~q~~~~l~  210 (508)

T 3FHO_B 141 XXXKIQEKALPLLLSNPPRNMIGQSQSGTGKTAAFALTMLSRVDASVPKPQAICLAPSRE

T ss_dssp EECCTTSSSHHHHHCSSCCCEEEECCSSTTSHHHHHHHHHHHSCTTCCSCCEEEECSCHHHHHHHHHHHH

T ss_pred CCCcHHHHHHHHHHcCCCCCEEEECCCCccHHHHHHHHHHHHHhccCCCCeEEEEECcHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐CccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐ARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~~~  126 (229)

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

T Consensus  211 ~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐~~~~~IiI~T~~~l~~~~~~~~~~~~~~~~vIiDEaH~l~~  273 (508)

T 3FHO_B 211 EMGKYTEVKTAFGIKDSVPKGA‐‐‐‐‐‐‐KIDAQIVIGTPGTVMDLMKRRQLDARDIKVF

T ss_dssp HHSTTSSCCEEC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCCSEEEECHHHHHHHHHTTCSCCTTCCEEEE

T ss_pred HhccCCcceEEEecCCCccccc‐‐‐‐‐‐‐cCCCCEEEeCHHHHHHHHHcCCCCHhhCcEEEe

Q ss_pred ‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

     .....+..........+++++|+..

T Consensus  274 ~~~~~~~~~~~~~~~~~~~~vi~lSaT~~~  303 (508)

T 3FHO_B 274 QQGLGDQSMRIKHLLPRNTQIVLFSATFSE  303 (508)

T ss_dssp C‐‐CHHHHHHHHHHSCTTCEEEEEESCCST

T ss_pred cCChHHHHHHHHHhCCCCcEEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1wp9)
74. 1WP9_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1WP9) Hef helicase/nuclease; Helicase, ATPase, DNA replication, DNA; HET:

PO4; 2.9A {Pyrococcus furiosus} SCOP: c.37.1.19
Probability: 98.41     E-value: 2.0E-8     Score: 79.51     Aligned Cols: 144     Identities: 15%     Similarity: 0.044   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐CCC‐eEEEEeCCHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐YPG‐RVLYFSRGFREAR

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐~~~‐~~~~~~~~~~~~~~~~~~~~~~~  66 (229)

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

T Consensus  8 ~~~~~~Q~~~~~~~~‐~~~~ll~~~~G~GKT~~~~~~~~~~~~~~~~~~liv~P~~~l~~~~~~~~~~~~  76 (494)

T 1WP9_A 8 IQPRIYQEVIYAKCK‐ETNCLIVLPTGLGKTLIAMMIAEYRLTKYGGKVLMLAPTKPLVL

T ss_dssp HCCCHHHHHHHHHGG‐GSCEEEECCTTSCHHHHHHHHHHHHHHHSCSCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCChhHHHHHHHHhc‐cCCEEEEeCCCCcHHHHHHHHHHHHHHhcCCeEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 67 DRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  67 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐  126 (229)

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

T Consensus  77 ~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~~~~~iI~DE~h~~~~~~~  142 (494)

T 1WP9_A 77 NLPPEKIVALTGEKSPEERSKAW‐‐‐‐ARAKVIVATPQTIENDLLAGRISLEDVSLIVFDE

T ss_dssp CSCGGGEEEECSCSCHHHHHHHH‐‐‐‐HHCSEEEECHHHHHHHHHTTSCCTTSCSEEEEE

T ss_pred CCCCceEEEEecCCCHHHHHHHH‐‐‐‐HhCcEEEEcHHHHHHHHHcCCCCHhhceEEEEee

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

 ................+.+++||

T Consensus  143 ~~~~~~~~~~~~~~~~~l~ltatp  166 (494)

T 1WP9_A 143 YVFIAREYKRQAKNPLVIGLTASP  166 (494)

T ss_dssp HHHHHHHHHHHCSSCCEEEEESCS

T ss_pred HHHHHHHHHHhhCCCeEEEEEcCC

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

http://www.ebi.ac.uk/pdbe/entry/pdb/1wp9
http://pdb.rcsb.org/pdb/explore.do?structureId=1WP9


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3tbk)
75. 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: 98.41     E-value: 2.5E-8     Score: 81.04     Aligned Cols: 146     Identities: 11%     Similarity: 0.046   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PGRVLYFSRGF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  3 ~~l~~~Q~~~~~~~~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~~~liv~p~~~l~~~~~~~~  72 (555)

T 3TBK_A 3 LKPRNYQLELALPAKKGKNTIICAPTGCGKTFVSLLICEHHLKKFPCGQKGKVVFFANQI

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHTCCSSCCCCEEEECSSHHHHHHHHHHH

T ss_pred CCcchHHHHHHHHHHCCCeEEEEcCCCCCHHHHHHHHHHHHHhhCCCCCCCEEEEEeCCHhHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCC‐‐‐‐‐‐‐‐ccceec

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSA‐‐‐‐‐‐‐‐RGLIAD

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~‐‐‐‐‐‐‐‐~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  73 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~v~i~t~~~~~~~~~~~~~~~~~~~~~vviDE~h~~  139 (555)

T 3TBK_A 73 SRYFERLGYNIASISGATSDSVSVQHI‐‐‐IEDNDIIILTPQILVNNLNNGAIPSLSVFT

T ss_dssp HHHHHTTTCCEEEECTTTGGGSCHHHH‐‐‐HHHCSEEEECHHHHHHHHHTSSSCCGGGCS

T ss_pred HHHHHhhCCeEEEeeCCCCCccchHHH‐‐‐HcCCcEEEECHHHHHHHhhcCCCCChhheEEEEEE

Q ss_pred CH‐‐‐‐‐‐‐‐‐HHHHHhhhhhccc‐CCeEEEEecc

Q Klein_Draft 125 EP‐‐‐‐‐‐‐‐‐EVLGDIYPTVLTT‐GGKIAAFGLL  149 (229)

Q Consensus  125 ~~‐‐‐‐‐‐‐‐‐~~~~~l~~~~~~~‐~~~i~~~~tp  149 (229)

..         ..+.......... ...+++++||

T Consensus  140 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lTaTp  174 (555)

T 3TBK_A 140 SKNHPYNQIMFRYLDHKLGESRDPLPQVVGLTASV  174 (555)

T ss_dssp STTCHHHHHHHHHHHHHTSSCCSCCCEEEEEESCC

T ss_pred CCCChhHHHHHHHHHHHcCCCCCCCCeEEEEEccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3dmq)
76. 3DMQ_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3DMQ) RNA polymerase-associated protein rapA (E.C.3.6.1.-); RapA,

Swf2/Snf2, transcription factor, RNA; HET: SO4; 3.2A {Escherichia coli K12}
Probability: 98.4     E-value: 9.0E-9     Score: 89.03     Aligned Cols: 146     Identities: 13%     Similarity: 0.016   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  152 ~~l~phQ~~~~~~v~~~~~~~~LladevGlGKTi~a~lii~~~~~~~~~~rvLIv~P~‐~l~~qW~~el~  220 (968)

T 3DMQ_A 152 TSLIPHQLNIAHDVGRRHAPRVLLADEVGLGKTIEAGMILHQQLLSGAAERVLIIVPE‐T

T ss_dssp SCCCHHHHHHHHHHHHSSSCEEEECCCTTSCHHHHHHHHHHHHHHTSSCCCEEEECCT‐TT

T ss_pred CCCChHHHHHHHHHHHhcCCCEEEECCCCCCHHHHHHHHHHHHHHcCCCCcEEEEeeH‐HHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCcc‐‐‐‐‐‐‐‐ceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARG‐‐‐‐‐‐‐‐LIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g‐‐‐‐‐‐‐‐~~~~~ii~DE~~~~~  125 (229)

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

T Consensus  221 ~~f~l~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~ivi~t~~~l~~~~~~~~~l~~~~~dlVIVDEAH~l~  286 (968)

T 3DMQ_A 221 RRFNLRFALFDDERYAEAQHDAYNPF‐‐‐‐DTEQLVICSLDFARRSKQRLEHLCEAEWDLLVV

T ss_dssp HHSCCCCEECCHHHHHHHHHTTCSSS‐‐‐‐TTCSEEEECHHHHHTSTTTTHHHHTSCCCEEEE

T ss_pred HHcCCceEEechHHHHHHhhhcCCCC‐‐‐‐CccCeEEEEhhHHHhcHHHHHHHHhCCCCEEEEe

Q ss_pred ‐‐‐‐‐‐HHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 126 ‐‐‐‐‐‐PEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  126 ‐‐‐‐‐‐~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

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

http://www.ebi.ac.uk/pdbe/entry/pdb/3tbk
http://pdb.rcsb.org/pdb/explore.do?structureId=3TBK
http://www.ebi.ac.uk/pdbe/entry/pdb/3dmq
http://pdb.rcsb.org/pdb/explore.do?structureId=3DMQ


      ...+..+..........+++++||.+

T Consensus  287 ~~~~~~s~~~~~l~~L~~~~~~lLlLSATP~q  318 (968)

T 3DMQ_A 287 WSEDAPSREYQAIEQLAEHVPGVLLLTATPEQ  318 (968)

T ss_dssp CBTTBCCHHHHHHHHHHTTCSSEEESCSSCSS

T ss_pred CCCCCCCHHHHHHHHHHHhCCcEEEEeCCccc

Template alignment
77. 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: 98.4     E-value: 7.6E-8     Score: 83.29     Aligned Cols: 138     Identities: 13%     Similarity: -0.017   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  450 ~~l~~~Q~~ai~~i~~~~~~~~~~~~li~~~tG~GKT~~~l~~~~~~~~~~~~vlii~Pt~~L~~q~~~~  519 (926)

T TIGR00580 450 FEETPDQLKAIEEIKADMESPRPMDRLVCGDVGFGKTEVAMRAAFKAVLDGKQVAVLVPTT

T ss_pred CCCCHHHHHHHHHHHHHhhCCCCCceEEEcCCCCCHHHHHHHHHHHHHHCCCCEEEEecc

Q ss_pred HHHHHHcCcchhccEEEeec‐‐‐‐‐‐‐‐‐‐‐CCEEEEEEecCCCCcEEEEEeCCCC‐‐CCccc

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKT‐‐‐‐‐‐‐‐‐‐‐NGRLSVSTSLCGAFGQVDFLPYGRG‐‐SA

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~i~~~~~~~~‐‐~~~g~~~~~ii~  118 (229)

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

T Consensus  520 l~~~~~~~~~~v~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐~~~~iiI~T~~~l~~~~~~~~l~liIi  579 (926)

T TIGR00580 520 FKERFANFPVTIELLSRFRSAKEQNEILKELAS‐‐‐‐‐‐‐‐‐‐GKIDILIGTHKLLQKDV

T ss_pred HHHHhcCCCCeEEEEecCCCHHHHHHHHHHHHc‐‐‐‐‐‐‐‐‐‐CCCCEEEEcHHHhccCCCccccC

Q ss_pred cCHHHcCHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 119 DDADEVEPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  119 DE~~~~~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

||+|.+.......+...... ...+.+++||

T Consensus  580 DEaH~~~~~~~~~l~~~~~~‐~~~l~lSATp  609 (926)

T TIGR00580 580 DEEQRFGVKQKEKLKELRTS‐VDVLTLSATP  609 (926)

T ss_pred echhhcCccHHHHHHHhcCC‐CcEEEEECCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5xdr)
78. 5XDR_A (http://pdb.rcsb.org/pdb/explore.do?structureId=5XDR) Pre-mRNA-splicing factor ATP-dependent RNA helicase; RNA

helicase, DEAH-box, DHX15, Prp43; HET: SO4, ADP; 2.0A {Homo sapiens}
Probability: 98.4     E-value: 1.4E-7     Score: 79.14     Aligned Cols: 142     Identities: 14%     Similarity: 0.055   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PG‐RVLYFSRGFR

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~  63 (229)

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

T Consensus  32 ~~~~~~q~~~l~~l~~~~~~ii~~~tGsGKT~~~~~~i~~~~~~~~~~~~~ilv~~P~~~l~~~~~~~~~  101 (690)

T 5XDR_A 32 LPVWEYKDRFTDILVRHQSFVLVGETGSGKTTQIPQWCVEYMRSLPGPKRGVACTQPRRV

T ss_dssp SGGGGGHHHHHHHHTTCSEEEEEECTTSSHHHHHHHHHHHHHHTSSSCCCEEEEEESCHHHHHHHHHHHH

T ss_pred CChHHhHHHHHHHHHHCCEEEEEcCCCCChHHHHHHHHHHHHHhCCCCCCeEEEEcChHHHHHHHHHHHH

Q ss_pred HHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐CCCCccceecEEEE

Q Klein_Draft 64 KMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐RGSARGLIADLVIL

Q Consensus  64 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐  126 (229)

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

T Consensus  102 ~~~~~~~~~~v~~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~I~v~T~~~l~~~l~~~~~l~~~~~vIiDE~H~~~~~  163 (690)

T 5XDR_A 102 DEMDVMLGQEVGYSIRFEDCSS‐‐‐‐‐‐‐‐AKTILKYMTDGMLLREAMNDPLLERYGVIIL

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/5xdr
http://pdb.rcsb.org/pdb/explore.do?structureId=5XDR


T ss_dssp HHTTCCBTTTEEEEETTEEECC‐‐‐‐‐‐‐‐TTCCEEEEEHHHHHHHHHSCTTCTTEEEEEE

T ss_pred HHhCCccCCeeeEEeeccCCCC‐‐‐‐‐‐‐‐CCcEEEEEeHHHHHHHHhhChhHhcCeEEE

Q ss_pred ‐‐‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

     ..+..+...... ...+++++|+..

T Consensus  164 ~~~~~~~l~~~~~~~~~‐~~~i~~SAT~~~  192 (690)

T 5XDR_A 164 TDILMGVLKEVVRQRSD‐LKVIVMSATLDA  192 (690)

T ss_dssp HHHHHHHHHHHHHHCSS‐CEEEEEESCSCS

T ss_pred HHHHHHHHHHHHHhCCC‐CcEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1wp9)
79. 1WP9_E (http://pdb.rcsb.org/pdb/explore.do?structureId=1WP9) Hef helicase/nuclease; Helicase, ATPase, DNA replication, DNA; HET:

PO4; 2.9A {Pyrococcus furiosus}
Probability: 98.4     E-value: 2.1E-8     Score: 79.31     Aligned Cols: 144     Identities: 15%     Similarity: 0.044   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHh‐‐‐CCC‐eEEEEeCCHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALR‐‐‐YPG‐RVLYFSRGFREAR

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~‐‐‐~~~‐~~~~~~~~~~~~~~~~~~~~~~~  66 (229)

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

T Consensus  8 ~~~~~~Q~~~~~~~~‐~~~~ll~~~~G~GKT~~~~~~~~~~~~~~~~~~liv~P~~~l~~~~~~~~~~~~  76 (494)

T 1WP9_E 8 IQPRIYQEVIYAKCK‐ETNCLIVLPTGLGKTLIAMMIAEYRLTKYGGKVLMLAPTKPLVL

T ss_dssp HCCCHHHHHHHHHHT‐TSCEEEECCTTSCHHHHHHHHHHHHHHHSCSCEEEECSSHHHHHHHHHHHHHH

T ss_pred CCCchHHHHHHHHhc‐CCCEEEEeCCCCCHHHHHHHHHHHHHHhcCCeEEEEeCCHHHHHHHHHHHHHH

Q ss_pred HcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 67 DRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  67 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐  126 (229)

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

T Consensus  77 ~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~i~i~t~~~l~~~~~~~~~~~~~~~~iIvDE~h~~~~~~~  142 (494)

T 1WP9_E 77 NLPPEKIVALTGEKSPEERSKAW‐‐‐‐ARAKVIVATPQTIENDLLAGRISLEDVSLIVFDE

T ss_dssp CSCGGGEEEECSCSCHHHHHHHH‐‐‐‐HHCSEEEECHHHHHHHHHTTSCCTTSCSEEEEE

T ss_pred CCCCceEEEEecCCCHHHHHHHH‐‐‐‐HhccEEEECHHHHHHHHHcCCCCHhhceEEEee

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

 ................+.+++||

T Consensus  143 ~~~~~~~~~~~~~~~~~l~ltatp  166 (494)

T 1WP9_E 143 YVFIAREYKRQAKNPLVIGLTASP  166 (494)

T ss_dssp HHHHHHHHHHHCSSCCEEEEESCS

T ss_pred HHHHHHHHHHhhCCCeEEEEEcCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3oiy)
80. 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: 98.39     E-value: 9.3E-8     Score: 75.15     Aligned Cols: 134     Identities: 18%     Similarity: 0.174   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  20 ~~l~~~Q~~~~~~~~~~~~~ll~~~tG~GKT~~~~~~~~~~~~~~~~~liv~P~~~l~~q~~~~~~~~~~  89 (414)

T 3OIY_B 20 KDLTGYQRLWAKRIVQGKSFTMVAPTGVGKTTFGMMTALWLARKGKKSALVFPTVTLVKQ

T ss_dssp SCCCHHHHHHHHHHTTTCCEECCCSSCTTHHHHHHHHHHHHHTTTCCEEEEESSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCcEEEEcCCCCCHHHHHHHHHHHHHHcCCCEEEEeccHHHHHHHHHHHHHH

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

http://www.ebi.ac.uk/pdbe/entry/pdb/1wp9
http://pdb.rcsb.org/pdb/explore.do?structureId=1WP9
http://www.ebi.ac.uk/pdbe/entry/pdb/3oiy
http://pdb.rcsb.org/pdb/explore.do?structureId=3OIY


Q ss_pred cCcchhccEEEeecCCEEEEEEecCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEEeCC‐‐‐‐‐CCCCccc

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐AFGQVDFLPYG‐‐‐‐‐RGSA

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~~~~~~‐‐‐‐‐~~~~~g~~~~~ii  117 (229)

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

T Consensus  90 ~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~ivi~t~~~l~~~~~~~~~~~~~~vI  144 (414)

T 3OIY_B 90 EKVKIFGFYS‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SMKKEEKEKFEKSFEEDDYHILVFSTQFVSKNREK

T ss_dssp SSCCEEECCT‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐TSCHHHHHHHHHHHHHTCCSEEEEEHHHHHHCHHHH

T ss_pred CCCeEEEeeC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CCCHHHHHHHHHhhhhCCccEEEEcHHHHhhChHHH

Q ss_pred EcCHHHcCH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHHhhhhhc‐‐‐‐‐‐‐‐‐‐‐ccCCeEEEEecc

Q Klein_Draft 118 LDDADEVEP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EVLGDIYPTVL‐‐‐‐‐‐‐‐‐‐‐TTGGKIAAFGLL  149 (229)

Q Consensus  118 ~DE~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~tp  149 (229)

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

T Consensus  145 iDEah~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~sat~  203 (414)

T 3OIY_B 145 VDDVDAVLKASRNIDTLLMMVGIPEEIIRKAFSTIKQGKIYERPKNLKPGILVVSSATA  203 (414)

T ss_dssp ESCHHHHHTSHHHHHHHHHHTTCCHHHHHHHHHHHHTTCCCCCCTTCCCCEEEECSSEE

T ss_pred EeCHHHHHHhhccHHHHHHHcCCCHHHHHHHHHHHhcCccccCCCCCCCcEEEEEeCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5mqf)
81. 5MQF_q (http://pdb.rcsb.org/pdb/explore.do?structureId=5MQF) Pre-mRNA-processing-splicing factor 8, 116 kDa; Spliceosome, pre-

mRNA splicing, macromolecular complex; HET: MSE; 5.9A {Homo sapiens}
Probability: 98.39     E-value: 2.2E-7     Score: 82.63     Aligned Cols: 150     Identities: 9%     Similarity: 0.022   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐PG‐RVLYFSRGFREAR

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~  66 (229)

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

T Consensus  565 l~~~~~Q~~~i~~i~~~~~vii~a~TGsGKT~~~~~~l~~~~~~~~~~ilvv~P~r~la~~~~~~v~~~~  634 (1218)

T 5MQF_q 565 LPIYKLKEQLVQAVHDNQILIVIGETGSGKTTQITQYLAEAGYTSRGKIGCTQPRRVAAM

T ss_pred CCHHHHHHHHHHHHHhCCeEEEECCCCCCHHHHHHHHHHHhccccCCeEEEeCCHHHHHHHHHHHHHHHH

Q ss_pred HcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 67 DRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  67 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐~~  128 (229)

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

T Consensus  635 ~~~~~~~vg~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~I~v~T~~~Ll~~l~~~~~l~~~~~vIiDEaHer~~~~d~  696 (1218)

T 5MQF_q 635 GCCLGQEVGYTIRFEDCTS‐‐‐‐‐‐‐‐PETVIKYMTDGMLLRECLIDPDLTQYAIIMLDE

T ss_pred CCCCCCeeeeEEEeccCCC‐‐‐‐‐‐‐‐CCcEEEEEehhHHHHHHhhCcCcccceEEEeccccccC

Q ss_pred HHHhhhhhccc‐‐CCeEEEEeccchHHHHHHH

Q Klein_Draft 129 LGDIYPTVLTT‐‐GGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  129 ~~~l~~~~~~~‐‐~~~i~~~~tp~~~~~~~~~  158 (229)

+..++..+...  ..++++++.......+...

T Consensus  697 l~~llk~~~~~~~~~kiI~~SAT~~~~~~~~~  728 (1218)

T 5MQF_q 697 LFGLLKKTVQKRQDMKLIVTSATLDAVKFSQY  728 (1218)

T ss_pred HHHHHHHHHHhCCCCEEEEEeCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2eyq)
82. 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: 98.39     E-value: 2.4E-8     Score: 87.87     Aligned Cols: 144     Identities: 11%     Similarity: -0.072   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

http://www.ebi.ac.uk/pdbe/entry/pdb/5mqf
http://pdb.rcsb.org/pdb/explore.do?structureId=5MQF
http://www.ebi.ac.uk/pdbe/entry/pdb/2eyq
http://pdb.rcsb.org/pdb/explore.do?structureId=2EYQ


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

T Consensus  602 ~~l~~~Q~~ai~~i~~~~~~~~~~~~ll~~~tGsGKT~val~~~~~~~~~~~~vlilvPt~~La~Q~~~~  671 (1151)

T 2EYQ_A 602 FETTPDQAQAINAVLSDMCQPLAMDRLVCGDVGFGKTEVAMRAAFLAVDNHKQVAVLVPTT

T ss_dssp SCCCHHHHHHHHHHHHHHHSSSCCEEEEECCCCTTTHHHHHHHHHHHHTTTCEEEEECSS

T ss_pred CCCCHHHHHHHHHHHHHccCCCCCCEEEEcCCCCCHHHHHHHHHHHHHhCCCeEEEEechHHHHHHHHHH

Q ss_pred HHHHHHcCcchhccEEEeecCCEEEEE‐‐‐‐‐EecCCCCcEEEEEeCCCC‐‐CCccceec

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNGRLSVS‐‐‐‐‐TSLCGAFGQVDFLPYGRG‐‐SARGLIAD

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~~~~~~i~~~~~~~~‐‐~~~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  672 ~~~~~~~~~i~v~~~~~~~~~~~~~~~~~~l~~‐‐‐‐~~~~IvI~T~~~L~~~~~~~~l~lvIIDE~H~~  737 (1151)

T 2EYQ_A 672 FRDRFANWPVRIEMISRFRSAKEQTQILAEVAE‐‐‐‐GKIDILIGTHKLLQSDVKFKDLG

T ss_dssp HHHHSTTTTCCEEEESTTSCHHHHHHHHHHHHT‐‐‐‐TCCSEEEECTHHHHSCCCCSSEEEEEEE

T ss_pred HHHHhcCCCCeEEEEecCCCHHHHHHHHHHHHc‐‐‐‐CCcEEEEecHHHhccCCCccccC

Q ss_pred CHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 125 EPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  125 ~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.......+...... ...+.+++||

T Consensus  738 ~~~~~~~l~~~~~~‐~~~l~lSATP  761 (1151)

T 2EYQ_A 738 GVRHKERIKAMRAN‐VDILTLTATP  761 (1151)

T ss_dssp CHHHHHHHHHHHTT‐SEEEEEESSC

T ss_pred ChhHHHHHHHhcCC‐CCEEEEECCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2zj8)
83. 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: 98.38     E-value: 1.2E-7     Score: 79.79     Aligned Cols: 150     Identities: 14%     Similarity: 0.073   

 
Q ss_pred CchHHHHHHHH‐HhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHE‐TIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐PG‐RVLYFSRGFREAR

Q Consensus  2 ~l~~~Q~~~~~‐~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~  66 (229)

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

T Consensus  23 ~l~~~Q~~~~~~~~~~~~~~ll~aptgsGKT~~~~~~il~~~~~~~~~vl~i~P~~~l~~~~~~~~~~~~  92 (720)

T 2ZJ8_A 23 SFYPPQAEALKSGILEGKNALISIPTASGKTLIAEIAMVHRILTQGGKAVYIVPLKALAEE

T ss_dssp BCCHHHHHHHTTTGGGTCEEEEECCGGGCHHHHHHHHHHHHHHHHCSEEEEECSSGGGHHHHHHH

T ss_pred cCCHHHHHHHHHchhcCCcEEEEcCCCCCHHHHHHHHHHHHHHhhCCEEEEECCcHHHHHHHHHHHHHHH

Q ss_pred HcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCccceecEEEEcC

Q Klein_Draft 67 DRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐RGSARGLIADLVILDD

Q Consensus  67 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~~~ii~DE~~~~~~‐‐‐  126 (229)

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

T Consensus  93 ~‐‐~~~~v~~~~g~~~~~~~~~‐‐‐‐‐~~~~iiv~T~e~l~~~~~~~~~~~~~~~~iIiDE~H~~~~~~~  155 (720)

T 2ZJ8_A 93 K‐‐IGLRVAMATGDYDSKDEWL‐‐‐‐‐GKYDIIIATAEKFDSLLRHGSSWIKDVKILVADE

T ss_dssp G‐‐GTCCEEEECSCSSCCCGGG‐‐‐‐‐GGCSEEEECHHHHHHHHHHTCTTGGGEEEEEEE

T ss_pred h‐‐cCCEEEEEecCCCCCchhh‐‐‐‐‐ccCcEEEEcHHHHHHHHhcCchhHhhcCEEEEEe

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp~~~~~~~~~  158 (229)

 ..++.+...+......+.+++|+.....+.++

T Consensus  156 ~~~le~~~~~~~~~~~~i~lSaT~~~~~~l~~~  188 (720)

T 2ZJ8_A 156 GATLEVILAHMLGKAQIIGLSATIGNPEELAEW  188 (720)

T ss_dssp HHHHHHHHHHHBTTBEEEEEECCCSCHHHHHHH

T ss_pred hHHHHHHHHHHhccCeEEEEeCCCCCHHHHHHH

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


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5jpq)
84. 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: 98.38     E-value: 2.4E-7     Score: 80.5     Aligned Cols: 142     Identities: 11%     Similarity: 0.039   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐CC‐eEEEEe

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐PG‐RVLYFS

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐~~‐~~~~~~~~~~~~~~~~  59 (229)

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

T Consensus  255 ~~lT~dQ~~av~~i~~~i~~~~~~~~vvLtg~rGrGKSa~Lgl~~a~li~~g~~~IlVtAPs~~~~~~lf  324 (1073)

T 5JPQ_j 255 LARTVDQAKALLTFVDAIAEKTLRNTVTLTAARGRGKSAAMGVAIAAAVAYGYSNIFITS

T ss_pred CCCCHHHHHHHHHHHHHHHhcccCCEEEEEeCCCCCHHHHHHHHHHHHHHcCCCcEEEEcCC

Q ss_pred HHHHHHHHcCcchhccEEEeecCCE‐‐‐‐‐‐‐‐‐EEEEEecCCCCcEEEEEeCCCCCCccc

Q Klein_Draft 60 DLAVKMGDRGPGTWSVIQSSKTNGR‐‐‐‐‐‐‐‐‐LSVSTSLCGAFGQVDFLPYGRGSARG

Q Consensus  60 ~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~i~~~~~~~~~~~g~~~~~ii~DE  120 (229)

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

T Consensus  325 e~l~~~l~~lg~~e~~d~~vi~s~~~~~~~~I~~i~~~~‐‐‐~~~~~i~~i~p~~~~~l‐~~~dLLIIDE  390 (1073)

T 5JPQ_j 325 EFVFKGFDALDYKDHADYTIIQSTNPEFNKAIVRVNIHR‐‐‐NHRQTIQYIRPQDAHVL‐

T ss_pred HHHHHhhhhcCCCccCCeeEeecCCchhcceEEEEEeee‐‐‐cCCCeEEEeCccchhHh‐CCC

Q ss_pred HHHcCHHHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 121 ADEVEPEVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  121 ~~~~~~~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

|+.++...+..+....     ++++++|+.+

T Consensus  391 AAaIp~~~l~~Ll~~~‐‐‐‐‐~vilssT~~g  416 (1073)

T 5JPQ_j 391 AAAIPLPLVKKLMGPY‐‐‐‐‐LVFMASTISG  416 (1073)

T ss_pred hhhCCHHHHHHHhccc‐‐‐‐‐EEEEeCCCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4a36)
85. 4A36_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4A36) RETINOIC ACID INDUCIBLE PROTEIN I; RNA BINDING PROTEIN-RNA

COMPLEX, SUPERFAMILY; HET: ADP; 3.7A {ANAS PLATYRHYNCHOS}
Probability: 98.37     E-value: 3.6E-8     Score: 80.18     Aligned Cols: 146     Identities: 10%     Similarity: 0.02   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐PGRVLYFSRGF

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~  62 (229)

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

T Consensus  6 ~~l~~~Q~~~~~~~~~~~~~l~~~~~G~GKT~~~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~~~~~~~  75 (556)

T 4A36_B 6 KKARSYQIELAQPAINGKNALICAPTGSGKTFVSILICEHHFQNMPAGRKAKVVFLATKV

T ss_dssp CCCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHTTCCSSCCCCEEEECSSHHHHHHHHHHH

T ss_pred cCchHHHHHHHHHHHCCCcEEEEcCCCCcHHHHHHHHHHHHHHcCCCCCCCEEEEEeCCHHHHHHHHHHH

Q ss_pred HHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCC‐‐‐‐‐‐‐‐Cccceec

Q Klein_Draft 63 VKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGS‐‐‐‐‐‐‐‐ARGLIAD

Q Consensus  63 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~‐‐‐‐‐‐‐‐~~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  76 ~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~v~i~t~~~l~~~~~~~~~~~~~~~~~vIiDE~h~~  142 (556)

T 4A36_B 76 KHHFERQGYSVQGISGENFSNVSVEKV‐‐‐IEDSDIIVVTPQILVNSFEDGTLTSLSIFT

T ss_dssp HHHHTTTTCCEEEECTTTGGGSCHHHH‐‐‐HHHCSEEEECHHHHHHHHHTSSCCCGGGCS

T ss_pred HHHhhcCCcEEEEEecCCcccCcHHHH‐‐‐hhcCcEEEEchHHHHHHHhcCCCCchhhceEEEEe

Q ss_pred CH‐‐‐‐‐‐‐‐‐HHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 125 EP‐‐‐‐‐‐‐‐‐EVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  125 ~~‐‐‐‐‐‐‐‐‐~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

..         ..+..+..........+++++||

T Consensus  143 ~~~~~~~~~~~~~~~~~~~~~~~~~~~l~lTaTp  176 (556)

T 4A36_B 143 TGNHPYNVLMTRYLEQKFNSASQLPQILGLTASV  176 (556)

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/4a36
http://pdb.rcsb.org/pdb/explore.do?structureId=4A36


T ss_dssp CTTSHHHHHHHHHHHHHHHTCSCCCEEEEEESCC

T ss_pred cCCCHHHHHHHHHHHHhccCcccCCcEEEEeccC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3sqw)
86. 3SQW_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3SQW) ATP-dependent RNA helicase MSS116, mitochondrial; RecA fold,

RNA dependent ATPase; HET: ANP; 1.909A {Saccharomyces cerevisiae S288c}
Probability: 98.36     E-value: 1.2E-7     Score: 77.92     Aligned Cols: 146     Identities: 16%     Similarity: 0.01   

 
Q ss_pred CchHHHHHHHHHhhc‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐CC‐eEEEEe

Q Klein_Draft 2 ELLAHQKLIHETIDN‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐PG‐RVLYFS

Q Consensus  2 ~l~~~Q~~~~~~~~~‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~  59 (229)

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

T Consensus  43 ~lt~~Q~~~i~~il~~~~~~~lv~a~TGsGKTla~~l~i~~~~~~~~~~~~~~~~~lii~Ptr~La~Q~~  112 (579)

T 3SQW_A 43 GLTPVQQKTIKPILSSEDHDVIARAKTGTGKTFAFLIPIFQHLINTKFDSQYMVKAVIVA

T ss_dssp SCCHHHHHHHHHHHCSSSEEEEEECCTTSCHHHHHHHHHHHHHHHTTTSSTTSCCEEEECSS

T ss_pred CCCHHHHHHHHHHhcCCCCcEEEECCCCCCHHHHHHHHHHHHHHhcCCCcccCeeEEEEe

Q ss_pred HHHHHHHHcCcchhccEEEeecCCEE‐‐‐‐‐‐EEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 60 DLAVKMGDRGPGTWSVIQSSKTNGRL‐‐‐‐‐‐SVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐‐R

Q Consensus  60 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐~~~~~g~~~~~  115 (229)

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

T Consensus  113 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~IiV~Tp~~l~~~l~~~~~~~~~~~~~  178 (579)

T 3SQW_A 113 AEVKKIHDMNYGLKKYACVSLVGGTDFRAAMNKMNK‐‐‐‐LRPNIVIATPGRLIDVLEKY

T ss_dssp HHHHHHHHHCGGGTTSCEEEECTTSCHHHHHHHHHH‐‐‐‐HCCSEEEECHHHHHHHHHHHHHHH

T ss_pred HHHHHHHhccCCCccceEEEEeeCCCHHHHHHHHHc‐‐‐‐cCCCEEEECHHHHHHHHHHcc

Q ss_pred EEEcCHHHcCH‐‐‐‐HHHHHhhhhhcc‐‐‐‐‐‐‐cCCeEEEEeccch

Q Klein_Draft 116 VILDDADEVEP‐‐‐‐EVLGDIYPTVLT‐‐‐‐‐‐‐TGGKIAAFGLLHK  151 (229)

Q Consensus  116 ii~DE~~~~~~‐‐‐‐~~~~~l~~~~~~‐‐‐‐‐‐‐~~~~i~~~~tp~~  151 (229)

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

T Consensus  179 lViDEah~l~~~~~~~~~~~i~~~l~~~~~~~~~~~~~l~~SATl~~  225 (579)

T 3SQW_A 179 KVLDEADRLLEIGFRDDLETISGILNEKNSKSADNIKTLLFSATLDD  225 (579)

T ss_dssp EEEETHHHHTSTTTHHHHHHHHHHHHHHCSSCTTCCEEEEEESSCCT

T ss_pred EEEcCHHHHhhcCCHHHHHHHHHHhchhcCCCccCceEEEEEcCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3p4x)
87. 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: 98.36     E-value: 8.5E-8     Score: 75.35     Aligned Cols: 137     Identities: 19%     Similarity: 0.156   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  19 ~~l~~~Q~~~~~~~~~~~~~ll~~~tG~GKT~~~~~~~~~~~~~~~~~lii~P~~~l~~q~~~~~~~~~~  88 (413)

T 3P4X_B 19 KDLTGYQRLWAKRIVQGKSFTMVAPTGVGKTTFGMMTALWLARKGKKSALVFPTVTLVKQ

T ss_dssp SCCCHHHHHHHHHHHTTCCEECCCSCCTTHHHHHHHHHHHHHTTTCCEEEEESSHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHcCCCEEEEcCCCCCHHHHHHHHHHHHHhcCCcEEEEeCCHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCC‐‐‐‐‐‐‐‐‐‐‐‐CCcEEEEEeCCCCC‐‐‐‐‐Cccc

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCG‐‐‐‐‐‐‐‐‐‐‐‐AFGQVDFLPYGRGS‐‐‐‐‐ARG

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~i~~~~~~~~~‐‐‐‐‐~~g~~~~~ii~DE  120 (229)

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

T Consensus  89 ~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~ivv~t~~~l~~~~~~~~~~~~~~vViDE  146 (413)

T 3P4X_B 89 EKVKIFGFYSSMK‐‐‐‐‐‐‐‐‐‐‐‐KEEKEKFEKSFEEDDYHILVFSTQFVSKNREKLSQ

T ss_dssp TTSCEEEECTTSC‐‐‐‐‐‐‐‐‐‐‐‐HHHHHHHHHHHHHTCCSEEEEEHHHHHHTHHHHTTCCCS

T ss_pred CCCeEEEecccCC‐‐‐‐‐‐‐‐‐‐‐‐HHHHHHHHHHhhhCCceEEEEcHHHHHhcHHHHhh

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

http://www.ebi.ac.uk/pdbe/entry/pdb/3sqw
http://pdb.rcsb.org/pdb/explore.do?structureId=3SQW
http://www.ebi.ac.uk/pdbe/entry/pdb/3p4x
http://pdb.rcsb.org/pdb/explore.do?structureId=3P4X


Q ss_pred HHHcCH‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐HHHHHhhhhhc‐‐‐‐‐‐‐‐‐‐‐ccCCeEEEEecc

Q Klein_Draft 121 ADEVEP‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EVLGDIYPTVL‐‐‐‐‐‐‐‐‐‐‐TTGGKIAAFGLL  149 (229)

Q Consensus  121 ~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~l~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~i~~~~tp  149 (229)

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

T Consensus  147 ~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~~~~sat~  202 (413)

T 3P4X_B 147 VDAVLKASRNIDTLLMMVGIPEEIIRKAFSTIKQGKIYERPKNLKPGILVVSSATA  202 (413)

T ss_dssp CCHHHHSHHHHHHHHHHTTCCHHHHHHHHHHHHTTCCCCCCTTCCCCEEEECCCSS

T ss_pred HHHHHHhhhcHHHHHHHcCCCHHHHHHHHHHHhcCccccCCCCCCCcEEEEEeCCC

Template alignment | CDD (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam13086)
88. PF13086.5 (http://pfam.xfam.org/family/PF13086.5#tabview=tab0) ; AAA_11 ; AAA domain

Probability: 98.35     E-value: 2.9E-7     Score: 65.68     Aligned Cols: 128     Identities: 16%     Similarity: 0.043   
 

Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐CCeEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐PGRVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  1 ~l~~~Q~~~~~~~~~~~~~~i~g~pGtGKT~~~~~~~~~~~~~~~~~~~vlv~~~~~~~~~~~~~~~~~‐  69 (221)

T PF13086.5 1 PLNRTQLRAMGMMLSEALSLVQGPPGTGKTRVIVETIKLLKHHFQIPHPILVCAHTNVAV

T ss_pred CCCHHHHHHHHHHhcCCcEEEECCCCCCHHHHHHHHHHHHHHhcCCCCCEEEEeCChHHHHHHHHHHHh

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAF‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐  95 (229)

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐  95 (229)

              ..........    ..                                        

T Consensus  70 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~‐‐‐‐~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  121 (221)

T PF13086.5 70 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐HGVKAIRTGM‐‐‐‐AERVPTDLKQYTLGIKMESHPMWTCVQTMTEK

T ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐cCCCEEEEcC‐‐‐‐cccCCcchhhhchHHHHhcCcchHhhHHHHHHHHHHHHHHHh

Q ss_pred ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cEEEEEeCCCC‐‐‐CCccceecEEEE

Q Klein_Draft 96 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐GQVDFLPYGRG‐‐‐SARGLIADLVIL

Q Consensus  96 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~i~~~~~~~~‐‐‐~~~g~~~~~ii~DE~~~~~~  126 (229)

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

T Consensus  122 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ii~~t~~~~~~~~~~~~~~~~iIvDEa~~~~~  191 (221)

T PF13086.5 122 LDFGNPERQQKSSELKKIWRQIWGIQQSITRELLLDADVVCTTCISAISANLNSIDFPIV

T ss_pred cccCcHHHHHHHHHHHHHHHHHHHHHHHHHHHHHccCCEEEEcchHHhhHHHhhCCCCEEEEe

Q ss_pred HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

...........   .+++++|++.+

T Consensus  192 ~~~~~~~~~~~‐‐‐~~~vl~GD~~Q  213 (221)

T PF13086.5 192 PLTLLPLMKGS‐‐‐SHVAIIGDHKQ  213 (221)

T ss_pred HHHHHHHhhcc‐‐‐CeEEEecCccc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2i4i)
89. 2I4I_A (http://pdb.rcsb.org/pdb/explore.do?structureId=2I4I) ATP-dependent RNA helicase DDX3X (E.C.3.6.1.-); RNA, HELICASE, DEAD,

STRUCTURAL GENOMICS; HET: AMP; 2.2A {Homo sapiens}
Probability: 98.35     E-value: 2.2E-8     Score: 78.07     Aligned Cols: 147     Identities: 16%     Similarity: 0.025   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐CC‐

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~‐~~~~  47 (229)

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

T Consensus  37 ~~~~~Q~~~~~~~~~~~~~l~~~~tG~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~li  106 (417)

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

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=pfam13086
http://pfam.xfam.org/family/PF13086.5#tabview=tab0
http://www.ebi.ac.uk/pdbe/entry/pdb/2i4i
http://pdb.rcsb.org/pdb/explore.do?structureId=2I4I


T 2I4I_A 37 RPTPVQKHAIPIIKEKRDLMACAQTGSGKTAAFLLPILSQIYSDGPGEALRAMKENGRYG

T ss_dssp SCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHHCCCHHHHHHHHCBTTBSCSBCCS

T ss_pred CCCHHHHHHHHHHhcCCcEEEECCCCccHHHHHHHHHHHHHHccCChHHHHHHHHccCccCCCCCCc

Q ss_pred EeCCHHHHHHHHHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐CCCCcc

Q Klein_Draft 48 FSRGFREARCAFDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐

Q Consensus  48 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐~~~~~g  110 (229)

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

T Consensus  107 l~p~~~l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~ivv~t~~~l~~~~~~~~~~~  173 (417)

T 2I4I_A 107 LAPTRELAVQIYEEARKFSYRSRVRPCVVYGGADIGQQIRDL‐‐‐ERGCHLLVATPGRLV

T ss_dssp ECSSHHHHHHHHHHHHHHHTTSSCCEEEECSSSCHHHHHHHH‐‐‐TTCCSEEEECHHHHHHHHH

T ss_pred EcCCHHHHHHHHHHHHHHcccCCCCEEEEEcCCCHHHHHHHH‐‐‐hhcCCEEEECHHHHHHHHH

Q ss_pred ceecEEEEcCHHHcCHHHHHHhhhhhccc‐‐‐‐‐‐‐‐CCeEEEEeccch

Q Klein_Draft 111 LIADLVILDDADEVEPEVLGDIYPTVLTT‐‐‐‐‐‐‐‐GGKIAAFGLLHK  151 (229)

Q Consensus  111 ~~~~~ii~DE~~~~~~~~~~~l~~~~~~~‐‐‐‐‐‐‐‐~~~i~~~~tp~~  151 (229)

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

T Consensus  174 ~~~~~iIiDE~h~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~sat~~~  222 (417)

T 2I4I_A 174 DFCKYLVLDEADRMLDMGFEPQIRRIVEQDTMPPKGVRHTMMFSATFPK  222 (417)

T ss_dssp TTCCEEEESSHHHHHHTTCHHHHHHHHTSSSCCCBTTBEEEEEESCCCH

T ss_pred ccCCEEEEeChhHHhhcCcHHHHHHHHHccCCCCCCCeEEEEEEccCCH

Template alignment
90. TIGR00614 (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00614) recQ_fam; ATP-dependent DNA helicase, RecQ

family. All proteins in this family for which functions are known are 3'-5' DNA-DNA helicases.
Probability: 98.35     E-value: 1.1E-8     Score: 81.65     Aligned Cols: 146     Identities: 14%     Similarity: -0.005   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFDL

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (229)

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

T Consensus  11 ~~~~~Q~~~~~~~~~~~~~li~~~tG~GKT~~~~~~~~~~~~~~lvi~P~~~l~~~~~~~l~~~~~~~~~  80 (470)

T TIGR00614 11 SFRPVQLEVINAVLLGRDCFVVMPTGGGKSLCYQLPALYSDGITLVISPLISLMEDQVLQ

T ss_pred CCCHHHHHHHHHHHcCCCEEEECCCCCCHHHHHHHHHHccCCeEEEEeCcHHHHHHHHHHHHH

Q ss_pred hhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCcc‐‐‐‐‐‐‐‐‐ceecEEEEcCHHH

Q Klein_Draft 72 TWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSARG‐‐‐‐‐‐‐‐‐LIADLVILDDADE

Q Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~g‐‐‐‐‐‐‐‐‐~~~~~ii~DE~~~~~~‐‐‐‐‐‐  126 (229)

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

T Consensus  81 ~~~~~~~~~~~~~~~~~~‐‐‐~~~~~iii~t~e~l~~~~~~~~~l~~~~~~~~iViDEaH~~~~~~~~~r  147 (470)

T TIGR00614 81 LNSAQTKEQQLNVLTDLK‐‐‐DGKIKLLYVTPEKISASNRLLQTLEERKGITLIAVDEAH

T ss_pred eCCCCCHHHHHHHHHHHH‐‐‐cCCccEEEECHHHHhccHHHHHHHHHccCccEEEEeCHHHHhh

Q ss_pred ‐‐‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐‐‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐‐‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

   ..+..+...... ...+++++|+..

T Consensus  148 ~~~~~l~~l~~~~~~‐~~~i~lSaT~~~  174 (470)

T TIGR00614 148 PDYKALGSLKQKFPN‐VPVMALTATASP  174 (470)

T ss_pred hHHHHHHHHHHHCCC‐CCEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/2db3)
91. 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: 98.34     E-value: 4.0E-8     Score: 77.32     Aligned Cols: 145     Identities: 19%     Similarity: 0.023   

 

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

http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=TIGR00614
http://www.ebi.ac.uk/pdbe/entry/pdb/2db3
http://pdb.rcsb.org/pdb/explore.do?structureId=2DB3


Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐CCeEEEEe

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐PGRVLYFS

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~  59 (229)

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

T Consensus  77 ~~~~~~Q~~~~~~~~~~~~~li~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~lii~p~~~l~~q~~  146 (434)

T 2DB3_A 77 KIPTPIQKCSIPVISSGRDLMACAQTGSGKTAAFLLPILSKLLEDPHELELGRPQVVIVS

T ss_dssp CSCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHHHHSCCCCBTTBCSEEEECSS

T ss_pred CCCCHHHHHHHhHHhCCCcEEEECCCCCCHHHHHHHHHHHHHhcCchhhcCCCCEEEEEe

Q ss_pred HHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐‐‐‐‐‐‐CCcccee

Q Klein_Draft 60 DLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐‐‐‐‐‐‐SARGLI

Q Consensus  60 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐‐‐‐‐‐‐~~~g~~~~~ii~DE~~  122 (229)

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

T Consensus  147 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~v~T~~~l~~~~~~~~~~~~~~~~ivvDE~h  213 (434)

T 2DB3_A 147 NEARKFAFESYLKIGIVYGGTSFRHQNECI‐‐‐TRGCHVVIATPGRLLDFVDRTFITFED

T ss_dssp HHHHHHTTTSSCCEEEECSSSCHHHHHHHH‐‐‐HTCCSEEEECHHHHHHHHHHTSSCCTTCC

T ss_pred HHHHHHHhcCCCEEEEEECCCCHHHHHHHH‐‐‐HcCCCEEEEccHHHHHHHHcCCcChhh

Q ss_pred HcCH‐‐‐‐HHHHHhhhhhccc‐CCeEEEEec

Q Klein_Draft 123 EVEP‐‐‐‐EVLGDIYPTVLTT‐GGKIAAFGL  148 (229)

Q Consensus  123 ~~~~‐‐‐‐~~~~~l~~~~~~~‐~~~i~~~~t  148 (229)

.+..    ..+..+...+... ..++++++.

T Consensus  214 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~sa  244 (434)

T 2DB3_A 214 RMLDMGFSEDMRRIMTHVTMRPEHQTLMFSA  244 (434)

T ss_dssp HHTSHHHHHHHHHHHTCTTSCSSCEEEEEES

T ss_pred HHHhcCCHHHHHHHHhhCCCCCCcEEEEEEc

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4cbh)
92. 4CBH_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4CBH) SERINE PROTEASE NS3 (E.C.3.4.21.113, 3.6.1.15; HYDROLASE, SF2

HELICASES, FLAVIVIRIDAE NS3; 2.51A {CLASSICAL SWINE FEVER VIRUS}
Probability: 98.33     E-value: 9.9E-8     Score: 77.24     Aligned Cols: 138     Identities: 12%     Similarity: 0.028   

 
Q ss_pred CCchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 1 MELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRGFREARC

Q Consensus  1 ~~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~~~  67 (229)

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

T Consensus  28 ~~~~~~q~~~l~~~~~~~~~li~~~tGsGKT~~~~~~i~~~~~~~~~vliv~P~~~l~~q~~~~~~~~~~  97 (516)

T 4CBH_B 28 ATDLTEMVKKITTMNRGEFRQITLATGAGKTTELPRSVIEEIGRHKRVLVLIPLRAAAES

T ss_dssp ‐‐‐CHHHHHHHHTCCTTCEEEEEC‐‐‐‐CCTTHHHHHHHHHHCTTSCEEEEESSHHHHHHHHHHHHHH

T ss_pred CccHHHHHHHHHHHhcCCeEEEEcCCCCCHhhHHHHHHHHHHhcCCeEEEEeCCHHHHHHHHHHHHHH

Q ss_pred cCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCC‐‐‐‐‐‐‐‐ccceecEEEEcC

Q Klein_Draft 68 RGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSA‐‐‐‐‐‐‐‐RGLIADLVILDD

Q Consensus  68 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~‐‐‐‐‐‐‐‐~g~~~~~ii~DE~~~~~~~~~  129 (229)

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

T Consensus  98 ~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~~~i~i~T~~~l~~~~~~~~~~~~~~~~~vIvDE~h~~~~~~~  156 (516)

T 4CBH_B 98 SIAFNLRIGEMKEGD‐‐‐‐‐‐‐‐‐‐‐MATGITYASYGYFCQMSQPKLRAAMVEYSFIFLDE

T ss_dssp TSCEEEESSSCCTTC‐‐‐‐‐‐‐‐‐‐‐CCCSEEEEEHHHHTTSCHHHHHHHHTTCSEEEEE

T ss_pred CCeeEEeeccccCCC‐‐‐‐‐‐‐‐‐‐‐CCceEEEecHHHHHHhhcHHHHHHHhcCCEEEEE

Q ss_pred HHhhhhhccc‐‐CCeEEEEecc

Q Klein_Draft 130 GDIYPTVLTT‐‐GGKIAAFGLL  149 (229)

Q Consensus  130 ~~l~~~~~~~‐‐~~~i~~~~tp  149 (229)

..+.......  ...+++++||

T Consensus  157 ~~~~~l~~~~~~~~~i~lSaT~  178 (516)

T 4CBH_B 157 AIMGKIHRFSENLRVVAMTATP  178 (516)

T ss_dssp HHHHHHHTTGGGCCEEEEEC‐‐

T ss_pred HHHHHHHHhccCCeEEEEEccC

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

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


Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1oyw)
93. 1OYW_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1OYW) ATP-dependent DNA helicase (E.C.3.6.1.-); RecQ, helicase, Winged

helix, Helix-turn-helix; 1.8A {Escherichia coli} SCOP: a.4.5.43, c.37.1.19
Probability: 98.33     E-value: 1.8E-8     Score: 81.47     Aligned Cols: 146     Identities: 14%     Similarity: 0.033   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFDL

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (229)

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

T Consensus  25 ~~~~~Q~~~i~~i~~~~~~lv~~~tG~GKTl~~~l~~l~~~~~~lvv~P~~~l~~~~~~~l~~~~~~~~~  94 (523)

T 1OYW_A 25 QFRPGQEEIIDTVLSGRDCLVVMPTGGGKSLCYQIPALLLNGLTVVVSPLISLMKDQVDQ

T ss_dssp SCCTTHHHHHHHHHTTCCEEEECSCHHHHHHHHHHHHHHSSSEEEEECSCHHHHHHHHHHHHH

T ss_pred cCCHHHHHHHHHHHCCCCEEEECCCCCCHHHHHHHHHHHhCCEEEEECCcHHHHHHHHHHHHH

Q ss_pred hhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCCCCc‐‐‐‐‐‐‐cceecEEEEcCHHHcC

Q Klein_Draft 72 TWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRGSAR‐‐‐‐‐‐‐GLIADLVILDDADEV

Q Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~~‐‐‐‐‐‐‐g~~~~~ii~DE~~~~~~‐‐‐‐‐‐‐‐  126 (229)

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

T Consensus  95 ~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~~~tpe~l~~~~~~~~~~~~~~~~iviDEaH~i~~~~~~~r~~  161 (523)

T 1OYW_A 95 LNSTQTREQQLEVMTGCR‐‐‐TGQIRLLYIAPERLMLDNFLEHLAHWNPVLLAVDEAHCI

T ss_dssp ECTTSCHHHHHHHHHHHH‐‐‐HTCCSEEEECHHHHTSTTHHHHHTTSCEEEEEESSGGGGCTTSSCCC

T ss_pred EcCCCCHHHHHHHHHHHh‐‐‐cCCCcEEEEChhHHcCHHHHHHHhhcCCcEEEEEchhHHh

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

 ..+..+...... ...+.+++|+..

T Consensus  162 ~~~l~~l~~~~~~‐~~~v~lSAT~~~  186 (523)

T 1OYW_A 162 YAALGQLRQRFPT‐LPFMALTATADD  186 (523)

T ss_dssp HHGGGGHHHHCTT‐SCEEEEESCCCH

T ss_pred HHHHHHHHHHCCC‐CCEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1gm5)
94. 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: 98.33     E-value: 6.3E-8     Score: 82.11     Aligned Cols: 144     Identities: 14%     Similarity: 0.014   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐CC‐eEEEEeCC

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐PG‐RVLYFSRG

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐~~‐~~~~~~~~~~~~~~~~~~  61 (229)

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

T Consensus  367 f~Lt~~Q~~~i~~i~~~~~~~~~~~~Ll~~~tGsGKT~v~l~~il~~~~~~~~~liv~Pt~~La~q~~~~  436 (780)

T 1GM5_A 367 FKLTNAQKRAHQEIRNDMISEKPMNRLLQGDVGSGKTVVAQLAILDNYEAGFQTAFMVPTS

T ss_dssp SCCCHHHHHHHHHHHHHHHSSSCCCCEEECCSSSSHHHHHHHHHHHHHHHTSCEEEECSC

T ss_pred CCCCHHHHHHHHHHHHhhhCCCCceEEEecCCCCcHHHHHHHHHHHHHHcCCcceeeccc

Q ss_pred HHHHHHcCcchhccEEEeecCC‐‐‐‐‐EEEEEEecCCCCcEEEEEeCCCC‐‐CCccceec

Q Klein_Draft 62 AVKMGDRGPGTWSVIQSSKTNG‐‐‐‐‐RLSVSTSLCGAFGQVDFLPYGRG‐‐SARGLIAD

Q Consensus  62 ~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐~~~~~~~~~~~~~~i~~~~~~~~‐‐~~~g~~~~~ii~DE~~~~  124 (229)

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

T Consensus  437 ~~~~~~~~~i~v~~l~g~~~~~~~~~~~~~l~~‐‐‐‐~~~~IlI~T~~~l~~~~~~~~l~lVIvDEaH~~  502 (780)

T 1GM5_A 437 TVESFSKFNIHVALLIGATTPSEKEKIKSGLRN‐‐‐‐GQIDVVIGTHALIQEDVHFKNLG

T ss_dssp CCCCHTCSSCCEEECCSSSCHHHHHHHHHHHHS‐‐‐‐SCCCEEEECTTHHHHCCCCSCCC

T ss_pred HHHHhccCCCEEEEEECCCCHHHHHHHHHhhhc‐‐‐‐CCccEEEccHHHhcccccccccC

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

http://www.ebi.ac.uk/pdbe/entry/pdb/1oyw
http://pdb.rcsb.org/pdb/explore.do?structureId=1OYW
http://www.ebi.ac.uk/pdbe/entry/pdb/1gm5
http://pdb.rcsb.org/pdb/explore.do?structureId=1GM5


Q ss_pred CHHHHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 125 EPEVLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  125 ~~~~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.......+...... ...+++++||

T Consensus  503 ~~~~~~~l~~~~~~‐~~~l~lSATp  526 (780)

T 1GM5_A 503 GVKQREALMNKGKM‐VDTLVMSATP  526 (780)

T ss_dssp ‐‐‐‐‐CCCCSSSSC‐CCEEEEESSC

T ss_pred CHHHHHHHHHcCCC‐CCEEEEeCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/5aga)
95. 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: 98.33     E-value: 1.1E-7     Score: 81.33     Aligned Cols: 150     Identities: 13%     Similarity: 0.042   

 
Q ss_pred CchHHHHHHH‐‐HHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIH‐‐ETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~‐‐~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  27 ~l~~~Q~~~l~~~~~~~~~~~ii~~pTGsGKT~~a~~~il~~~~~~~~~vliv~P~~~l~~~~~~~l~~~  96 (830)

T 5AGA_A 27 KMFEWQAECLLLGQVLEGKNLVYSAPTSAGKTLVAELLILKRVLEMRKKALFILPFVSVA

T ss_dssp BCCHHHHHHHHSSSTTTTCCEEEECCTTSCHHHHHHHHHHHHHHHTCCEEEEEESSHHHHHHHHHHHHHH

T ss_pred ccCHHHHHHHhcccccCCCeEEEECCCCCCHHHHHHHHHHHHHHhhcCcEEEECCcHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCC‐‐‐‐‐‐‐‐‐CCCccceecEEEE

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGR‐‐‐‐‐‐‐‐‐GSARGLIADLVIL

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~‐‐‐‐‐‐‐‐‐~~~~g~~~~~ii~DE~~~~~~  126 (229)

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

T Consensus  97 ~~~~~~~v~~~~g~~~~~~~‐‐‐‐‐‐‐~~~~~I~v~T~e~l~~ll~~~~~~~~l~~~~~VVvDE~H~l~~  159 (830)

T 5AGA_A 97 FQEVGIKVDGYMGSTSPSRH‐‐‐‐‐‐‐FSSLDIAVCTIERANGLINRLIEENKMDLLGMVVV

T ss_dssp HGGGTCCEEEECTTCCCSSC‐‐‐‐‐‐‐GGGCSEEEEEHHHHHHHHHHHHHTTCGGGEEEEEE

T ss_pred HHHhCCEEEEEecCCCcccc‐‐‐‐‐‐‐hhcCCEEEEcHHHHHHHHHHHHHhcchhhcCEEEEE

Q ss_pred ‐‐‐‐HHHHHhhhhh‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐cccCCeEEEEeccchHHHHHHH

Q Klein_Draft 127 ‐‐‐‐EVLGDIYPTV‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐LTTGGKIAAFGLLHKQGLLAHV  158 (229)

Q Consensus  127 ‐‐‐‐~~~~~l~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~i~~~~tp~~~~~~~~~  158 (229)

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

T Consensus  160 ~~r~~~~e~ll~~l~~~~~~~~~~~~~~~~~~~~~~~iI~lSATl~~~~~~~~~  213 (830)

T 5AGA_A 160 SHRGYLLELLLTKICYITRKSASCQADLASSLSNAVQIVGMSATLPNLELVASW  213 (830)

T ss_dssp CSSTTHHHHHHHHHHHHHHHTGGGCCC‐‐‐‐‐CCCCEEEEEESCCTTHHHHHHH

T ss_pred CCchHHHHHHHHHHHHHhhcchhchhhHHhcccCCceEEEEeCCCCCHHHHHHH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4q48)
96. 4Q48_B (http://pdb.rcsb.org/pdb/explore.do?structureId=4Q48) DNA helicase RecQ; DNA unwinding, helicase, DNA BINDING; 2.797A

{Deinococcus radiodurans}
Probability: 98.32     E-value: 6.0E-9     Score: 84.34     Aligned Cols: 146     Identities: 14%     Similarity: 0.04   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFDL

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (229)

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

T Consensus  24 ~~~~~Q~~~i~~~~~~~~~lv~~~tG~GKTl~~~l~~l~~~~~~lvi~P~~~L~~~~~~~l~~~~~~~~~  93 (525)

T 4Q48_B 24 AFRGVQGEIVQQVAEGGNALVLMPTGGGKSLCYQLPSLLRPGTGIVVSPLIALMKDQVDT

T ss_dssp SCCTTHHHHHHHHTTTCCEEEECCSSSSCSHHHHHHHHHSSSEEEEECSCHHHHHHHHHHH

T ss_pred ccCHHHHHHHHHHHcCCCEEEECCCCcCHHHHHHHHHHhCCCEEEEECCcHHHHHHHHHHHHH

Q ss_pred hhccEEEeecCCEEEEEEecCCCCcEEEEEeCCC‐‐‐‐‐‐‐CCCccceecEEEEcCHHHcC

Q Klein_Draft 72 TWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGR‐‐‐‐‐‐‐GSARGLIADLVILDDADEV

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
http://www.ebi.ac.uk/pdbe/entry/pdb/4q48
http://pdb.rcsb.org/pdb/explore.do?structureId=4Q48


Q Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~‐‐‐‐‐‐‐~~~~g~~~~~ii~DE~~~~~~‐‐‐‐‐‐‐‐  126 (229)

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

T Consensus  94 ~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~tpe~l~~~~~~~~~~~~~~~~iviDEaH~~~~~~~~~r~~  160 (525)

T 4Q48_B 94 LNSTLLPHEAREVEDALL‐‐‐RGDLDLLYVAPERLLMPRTLDLLERAPVALFAIDEAHCV

T ss_dssp ECTTSCHHHHHHHHHHHH‐‐‐TTCCSEEEECHHHHTSHHHHHHHHTSCEEEEEEETGGGGSSSSSSCCSS

T ss_pred ECCCCCHHHHHHHHHHHH‐‐‐cCCCCEEEECHHHHhCHHHHHHHHhCCccEEEEEChhhHhh

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

 ..+..+...... ...+.+++|+..

T Consensus  161 ~~~l~~l~~~~~~‐~~~l~lTAT~~~  185 (525)

T 4Q48_B 161 YQQLSVLAERFPE‐LPRVALTATADE  185 (525)

T ss_dssp GGGTTHHHHHCTT‐SCEEEEESCCCH

T ss_pred HHHHHHHHHHCCC‐CCEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/4q47)
97. 4Q47_A (http://pdb.rcsb.org/pdb/explore.do?structureId=4Q47) DNA helicase RecQ; DNA unwinding, Topoisomerase, helicase, DNA;

HET: ADP; 2.899A {Deinococcus radiodurans}
Probability: 98.32     E-value: 6.0E-9     Score: 84.34     Aligned Cols: 146     Identities: 14%     Similarity: 0.04   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhCCCeEEEEeCCHHHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRYPGRVLYFSRGFREARCAFDL

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  71 (229)

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

T Consensus  24 ~~~~~Q~~~i~~~~~~~~~lv~~~tG~GKTl~~~l~~l~~~~~~lvi~P~~~L~~~~~~~l~~~~~~~~~  93 (525)

T 4Q47_A 24 AFRGVQGEIVQQVAEGGNALVLMPTGGGKSLCYQLPSLLRPGTGIVVSPLIALMKDQVDT

T ss_dssp SCCTTHHHHHHHHHTTCCEEEECCTTSSCHHHHHHHHHHSSSEEEEECSCHHHHHHHHHHHHH

T ss_pred ccCHHHHHHHHHHHcCCCEEEECCCCcCHHHHHHHHHHhCCCEEEEECCcHHHHHHHHHHHHH

Q ss_pred hhccEEEeecCCEEEEEEecCCCCcEEEEEeCCC‐‐‐‐‐‐‐CCCccceecEEEEcCHHHcC

Q Klein_Draft 72 TWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGR‐‐‐‐‐‐‐GSARGLIADLVILDDADEV

Q Consensus  72 ~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~‐‐‐‐‐‐‐~~~~g~~~~~ii~DE~~~~~~‐‐‐‐‐‐‐‐  126 (229)

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

T Consensus  94 ~~~~~~~~~~~~~~~~~~‐‐‐~~~~~i~i~tpe~l~~~~~~~~~~~~~~~~iviDEaH~~~~~~~~~r~~  160 (525)

T 4Q47_A 94 LNSTLLPHEAREVEDALL‐‐‐RGDLDLLYVAPERLLMPRTLDLLERAPVALFAIDEAHCV

T ss_dssp ECTTSCHHHHHHHHHHHH‐‐‐TTCCSEEEECHHHHHSTTHHHHHHTSCEEEEEESSGGGGCTTSSSCCST

T ss_pred ECCCCCHHHHHHHHHHHH‐‐‐cCCCCEEEECHHHHhCHHHHHHHHhCCccEEEEEChhhHhh

Q ss_pred ‐HHHHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 127 ‐EVLGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  127 ‐~~~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

 ..+..+...... ...+.+++|+..

T Consensus  161 ~~~l~~l~~~~~~‐~~~l~lTAT~~~  185 (525)

T 4Q47_A 161 YQQLSVLAERFPE‐LPRVALTATADE  185 (525)

T ss_dssp TTGGGHHHHHCTT‐SCEEEEESCCCT

T ss_pred HHHHHHHHHHCCC‐CCEEEEECCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3h1t)
98. 3H1T_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3H1T) Type I site-specific restriction-modification system; hydrolase,

restriction enzyme hsdR, ATP-binding; 2.3A {Vibrio vulnificus}
Probability: 98.32     E-value: 2.9E-8     Score: 81.58     Aligned Cols: 144     Identities: 13%     Similarity: -0.029   

 
Q ss_pred CCchHHHHHHHHHhhc‐‐‐‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐‐‐CC‐

Q Klein_Draft 1 MELLAHQKLIHETIDN‐‐‐‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐‐‐PG‐

Q Consensus  1 ~~l~~~Q~~~~~~~~~‐‐‐‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~  53 (229)

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

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

http://www.ebi.ac.uk/pdbe/entry/pdb/4q47
http://pdb.rcsb.org/pdb/explore.do?structureId=4Q47
http://www.ebi.ac.uk/pdbe/entry/pdb/3h1t
http://pdb.rcsb.org/pdb/explore.do?structureId=3H1T


T Consensus  177 ~~lr~~Q~~av~~~~~~~~~~~~~~ll~~~tGsGKT~~~~~~~~~~~~~~~~~~~~~~~~~vliv~p~~~  246 (590)

T 3H1T_A 177 YSPRYYQQIAINRAVQSVLQGKKRSLITMATGTGKTVVAFQISWKLWSARWNRTGDYRKP

T ss_dssp ‐‐CCHHHHHHHHHHHHHHHTTCSEEEEEECTTSCHHHHHHHHHHHHHHTTCCSSCSSSCCC

T ss_pred CCCcHHHHHHHHHHHHHHHCCCCeEEEEECCCCCHHHHHHHHHHHHHHcccccCCCCCCC

Q ss_pred HHHHHHHHHHHHHHcCcchhccEEEeecCCEEEEEEecCCCCcEEEEEeCCCC‐CCcccee

Q Klein_Draft 54 EARCAFDLAVKMGDRGPGTWSVIQSSKTNGRLSVSTSLCGAFGQVDFLPYGRG‐SARGLI

Q Consensus  54 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~‐~~~g~~~~~ii~DE~~  122 (229)

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

T Consensus  247 l~~q~~~~~~~~~~~~~~~~~~~~~~~~~~i~i~t~‐‐‐‐~~l~~~~~~~~~~~~~~~~~~~~iIvDEaH  312 (590)

T 3H1T_A 247 LVDDPKDKTFTPFGDARHKIEGGKVVKSREIYFAIY‐‐‐‐QSIASDERRPGLYKEFPQDFF

T ss_dssp ‐‐‐‐‐‐‐‐CCTTTCSSEEECCC‐‐CCSSCSEEEEEG‐‐‐‐GGC‐‐‐‐‐‐CCGGGGSCTTSCS

T ss_pred hhcChhccccccccCceeeeeCCcccccceEEEEEe‐‐‐‐hhhccCCCCcchhhcCCccc

Q ss_pred HcCHH‐‐‐HHHHhhhhhcccCCeEEEEecc

Q Klein_Draft 123 EVEPE‐‐‐VLGDIYPTVLTTGGKIAAFGLL  149 (229)

Q Consensus  123 ~~~~~‐‐‐~~~~l~~~~~~~~~~i~~~~tp  149 (229)

.+...   .+..+...+.. ...+.+++||

T Consensus  313 ~~~~~~~~~~~~l~~~~~~‐~~~i~lTaTp  341 (590)

T 3H1T_A 313 RGSARDNSNWREILEYFEP‐AFQIGMTATP  341 (590)

T ss_dssp ‐‐‐‐‐‐‐‐‐CHHHHHHSTT‐SEEEEEESSC

T ss_pred cccCCCcchHHHHHHHccc‐ceEEEccCCC

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/1t6n)
99. 1T6N_A (http://pdb.rcsb.org/pdb/explore.do?structureId=1T6N) Probable ATP-dependent RNA helicase p47; RecA-like fold, pre-mRNA

processing protein; HET: FLC; 1.94A {Homo sapiens} SCOP: c.37.1.19
Probability: 98.32     E-value: 5.6E-7     Score: 64.42     Aligned Cols: 134     Identities: 16%     Similarity: -0.009   

 
Q ss_pred CchHHHHHHHHHhhcCCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐CC‐eEEEEeCCHHHHHHHHHHHHHH

Q Klein_Draft 2 ELLAHQKLIHETIDNSSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐PG‐RVLYFSRGFREA

Q Consensus  2 ~l~~~Q~~~~~~~~~~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~~~~~~~  65 (229)

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

T Consensus  36 ~~~~~Q~~~~~~~~~~~~~~i~~~~GsGKt~~~~~~~~~~~~~~~~~~~~lii~p~~~~~~~~~~~~~~~  105 (220)

T 1T6N_A 36 HPSEVQHECIPQAILGMDVLCQAKSGMGKTAVFVLATLQQLEPVTGQVSVLVMCHTRELA

T ss_dssp CCCHHHHHHHHHHHTTCCEEEECCTTSCHHHHHHHHHHHHCCCCTTCCCEEEECSCHHHHHHHHHHHHHH

T ss_pred CCCHHHHHHHHHHHcCCcEEEEcCCCCCHHHHHHHHHHHHhhhhcCCceEEEEcCCHHHHHHHHHHHHHH

Q ss_pred HHcCcchhccEEEeecCCEEEEEEecCCCCc‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐EEEEEeCC‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 66 GDRGPGTWSVIQSSKTNGRLSVSTSLCGAFG‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐QVDFLPYG‐‐‐‐‐‐‐

Q Consensus  66 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~i~~~~~~‐‐‐‐‐‐‐~~~~~g~~~  113 (229)

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

T Consensus  106 ~~~~~~~~v~~~‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐~~~~~~~~~~~~~~~~~~~i~v~t~~~l~~~~~~~~~~~~~~  159 (220)

T 1T6N_A 106 SKYMPNVKVAVF‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐FGGLSIKKDEEVLKKNCPHIVVGTPGRILALA

T ss_dssp TTTSTTCCEEEE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐SCCSCHHHHHHHHHHSCCSEEEECHHHHHHHHH

T ss_pred HhhCCCCeEEEE‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐eCCCCHHHHHHHHHHhCCCEEEECHHHHHHHHH

Q ss_pred cEEEEcCHHHcCHHH‐‐‐‐‐HHHhhhhhcccCCeEEEEeccch

Q Klein_Draft 114 DLVILDDADEVEPEV‐‐‐‐‐LGDIYPTVLTTGGKIAAFGLLHK  151 (229)

Q Consensus  114 ~~ii~DE~~~~~~~~‐‐‐‐‐~~~l~~~~~~~~~~i~~~~tp~~  151 (229)

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

T Consensus  160 ~~liiDE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lsat~~~  202 (220)

T 1T6N_A 160 KHFILDECDKMLEQLDMRRDVQEIFRMTPHEKQVMMFSATLSK  202 (220)

T ss_dssp CEEEEESHHHHHSSHHHHHHHHHHHHTSCSSSEEEEEESCCCT

T ss_pred CEEEEeCHHHHhhhhccHHHHHHHHHhCCCCcEEEEEeCCCCH

Template alignment | Template 3D structure | PDBe (http://www.ebi.ac.uk/pdbe/entry/pdb/3i5x)

Vis  Hits  Aln Select all Forward Forward Query MSA Color Seqs Unwrap Seqs
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100. 3I5X_A (http://pdb.rcsb.org/pdb/explore.do?structureId=3I5X) ATP-dependent RNA helicase MSS116 (E.C.3.6.1.-)/RNA; Protein-RNA
complex, RNA helicase, DEAD-box; HET: ANP; 1.9A {Saccharomyces cerevisiae}
Probability: 98.3     E-value: 2.1E-7     Score: 76.14     Aligned Cols: 146     Identities: 16%     Similarity: 0.01   

 
Q ss_pred CchHHHHHHHHHhhc‐‐CCeEEEEeCCCCChHHHHHHHHHhC‐‐‐‐‐‐‐‐‐CC‐eEEEEe

Q Klein_Draft 2 ELLAHQKLIHETIDN‐‐SSVSAFAAPRQNGKTYAAVNYALRY‐‐‐‐‐‐‐‐‐PG‐RVLYFS

Q Consensus  2 ~l~~~Q~~~~~~~~~‐‐~~~~~i~~~~g~GKT~~~~~~~~~~‐‐‐‐‐‐‐‐‐~~‐~~~~~~~~~~~~~~~~  59 (229)

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

T Consensus  94 ~~~~~Q~~~i~~il~~~~~~~l~~a~TGsGKT~~~~l~i~~~~~~~~~~~~~~~~~lii~Pt~~La~q~~  163 (563)

T 3I5X_A 94 GLTPVQQKTIKPILSSEDHDVIARAKTGTGKTFAFLIPIFQHLINTKFDSQYMVKAVIVA

T ss_dssp SCCHHHHHHHHHHHSSSSEEEEEECCTTSCHHHHHHHHHHHHHHHTTTSSTTSCCEEEECSS

T ss_pred CCCHHHHHHHHHHhCCCCCcEEEEcCCCCChHHHhHHHHHHHHHhCCCCcccCeeEEEEe

Q ss_pred HHHHHHHHcCcchhccEEEeecCCEE‐‐‐‐‐‐EEEEecCCCCcEEEEEeCC‐‐‐‐‐‐‐‐CCCCccc

Q Klein_Draft 60 DLAVKMGDRGPGTWSVIQSSKTNGRL‐‐‐‐‐‐SVSTSLCGAFGQVDFLPYG‐‐‐‐‐‐‐‐R

Q Consensus  60 ~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐‐‐~~~~~~~~~~~~i~~~~~~‐‐‐‐‐‐‐‐~~~~~g~~~~~  115 (229)

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

T Consensus  164 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‐‐‐‐~~~~IlV~Tp~~l~~~l~~~~~~~~~~~~~  229 (563)

T 3I5X_A 164 AEVKKIHDMNYGLKKYACVSLVGGTDFRAAMNKMNK‐‐‐‐LRPNIVIATPGRLIDVLEKY

T ss_dssp HHHHHHHHHCGGGTTSCEEEECTTSCHHHHHHHHHH‐‐‐‐HCCSEEEECHHHHHHHHHHHHHHH

T ss_pred HHHHHHHhccCCCCcceEEEEEcCCCHHHHHHHHHh‐‐‐‐hCCCEEEECHHHHHHHHHHccccccccCC

Q ss_pred EEEcCHHHcCH‐‐‐‐HHHHHhhhhhcc‐‐‐‐‐‐‐cCCeEEEEeccch

Q Klein_Draft 116 VILDDADEVEP‐‐‐‐EVLGDIYPTVLT‐‐‐‐‐‐‐TGGKIAAFGLLHK  151 (229)

Q Consensus  116 ii~DE~~~~~~‐‐‐‐~~~~~l~~~~~~‐‐‐‐‐‐‐~~~~i~~~~tp~~  151 (229)

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

T Consensus  230 lViDEah~l~~~~f~~~~~~i~~~l~~~~~~~~~~~~~i~~SAT~~~  276 (563)

T 3I5X_A 230 KVLDEADRLLEIGFRDDLETISGILNEKNSKSADNIKTLLFSATLDD  276 (563)

T ss_dssp EEEETHHHHTSTTTHHHHHHHHHHHHHHCSSCTTCCEEEEEESSCCT

T ss_pred EEEeCHHHHhHcCCHHHHHHHHHHhcccCCCCccccEEEEEEcCCCH

Load Hits
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