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BLAST

http://www.genome.jp/tools/blast/

hin:HI1392

MIDCIYNSDSIXEIKKLDSNSIHAIISDIPYGIDYDDWDILHSNTNSALGGTSSAQHKTS
LFKRRGKPLNGWSEADKKRPQEYQEWVESWSNEWFRVLKSGSSVFVFAGRQFAHRVVVAF
ENSGFTFKDMLSWEKDKAPHRAQRISCVFERRGDIANTNKWVGWRVANLRPLFEPILWFQ
KPYKTGSTLADNLIKHEVGAWNENSLTHWNIQQGALNHSNILKVRITSEDKGYHVAQKPL
NLMKLLIDLVTKEEQIVLDPFAGSGTTLLAAKELNRHFIGYEKNNGIYNIAVNRLGIEKN

NCFYNKEKK
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BLAST Search

Hin:HI1392

KEGG2

BLAST

e

Enter query sequence: (in one of t ‘hree forms)

Sequence ID hin:HI1392 (Example) mja:MJ_1041

Local file name | 57 ALERR | 7 7 1 ILARR

Sequence data ir‘: (g’ zz lcﬁagu%/\o_z l\

Select program and database:

(s) BLASTP (prot query vs prot db) ) KEGG GENES
BLASTX (nud query vs prot db) () Favorite organism code or category

KEGG MGENES
KEGG VGENES
(2) nr-aa (GenBank, UniProt, RefSeq, PRF and PDBSTR)
() Swiss-Prot () UniProt () RefSeq () PRF
() PDBSTR

BLASTP Search Result

Database: nr-aa

Protein sequence database entries related to hin:H, 92 - 500 hits

Show alignment

CLUSTALW

Entry bits E-val
Top 10 || Clear | | CLUSTALW “ - + || Exec
@rs:w9_010869200 [WP_010869200] modification methylase [Haemophil... 639 0.0
@sp:MTHS_HAEIN [P43871] RecName: Full=Modification methylase Hind... 638 0.0
@rs:WF_ODSSSZ’.Sl [WP_005692451) modification methylase [Haemophil... 632 e-179
@rs:w?_015940015 [WP_015940015) modification methylase [Haemophil... 531 e-148
@rs:w9_016528561 [WP_016528561] Modification methylase EindIII [E... 531 e-148
@rs:wr‘021113702 [WP_021113702) modification methylase EindIII [E... 525 e-147
@rs:WP_OOOSGMBS [WP_000861683) modification methylase [Streptoco... 455 e-125
@Irs:WP_OMOOOZGJ [WP_003000263] modification methylase [Streptoco... 435 e-119
@rs:w9_021958730 [WP_021958730] dNA methylase [Brachyspira sp. CA... 383 e-104
@rs:w‘014573488 [WP_014573488] class II DNA-methyltransferase M.... 382 e-104
|_lrs:wWP_020003654 [WP_020003654) hypothetical protein [Brachyspira... 381 e-103
[[)rs:wP_022069711 [WP_022069711] dNA (Cytosine-5-)-methyltransfera... 379 e-102
| Jrs:wWwp_022088592 [WP_022088592) dNA (Cytosine-5-)-methyltransfera... 363 4e-98
| Jrs:WP_002687479 [WP_002687479] hypothetical protein [Treponema d... 361 2e-97
_lrs:wp_009271308 [WP_009271308] modification methylase [Erysipelo... 353 4e-95
[[)rs:WP_022304644 [WP_022304644) dNA (Cytosine-5-)-methyltransfera... 350 3e-94
[)rs:wp_016243916 [WP_016243916] hypothetical protein [Escherichia... 350 5e-94
[ Jrs:WP_015059043 [WP_015059043] type II DNA- methyltransferase Ec... 342 9e-92
|rs:WP_023410579 [WP_023410579) hypothetical protein [uncultured ... 334 2e-89

CLUSTALW Result

[clustalw.aln][clustaIwAdnd][readme]
| Rooted phylogenetic tree with branch length (UPGMA) + ‘,E,"fi,

CLUSTAL

Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Start of
Aligning

2.1 Multiple Sequence Alignments

type explicitly set to Protein .

£ i T

a e e Rooted phylogenetic tree
2: rs_WP_010869200 309 aa

3: sp_MTH3_HAEIN 309 aa

(UPGMA)

4: rs_WP_005692451 310 aa
5: rs_WP_015940015 331 aa
6: rs_WP_016528561 332 aa
7: rs_WP_021113702 311 aa
B: rs_WP_000861683 303 aa
9: rs_WP_003000263 296 aa
10: rs_wP_021958730 308 aa
11: rs_WP_014573488 296 aa
Pairwise alignments

Sequences (1:2) Aligned. Score: 100

Sequences (1:3) Aligned. Scor 99.6764
Sequences (1:4) Aligned. Scor 98.7055
Sequences (1:5) Aligned. Scor 79.6117
Sequences (1:6) Aligned. Scor 79.6117
Sequences (1:7) Aligned. Scor 79.288

Sequences (1:8) Aligned. Score: 68.9769
Sequences (1:9) Aligned. Score: 66.2162
Sequences (1:10) Aligned. Score: 58.1169
Sequences (1:11) Aligned. Score: 59.7973
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_:TS WP 000861683
rs WP 003000263

rs WP 015940015

rs WP 016528561
— rs WP 021113702
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rs WP 014573488

rs WP 021958730




P D Bj__\\_ Q /\‘\_2 T\\ 0)1{%% BLASTP Search Result

Database: pdbstr

Protein sequence database entries related to hin:HI1392 - 49 hits

BLAST Search Show alignment @
Entry bits E-val
BLAST FASTA KEGG2 = = —
| Top 10 # || Clear | | Select operation + || Exec |

@ pdbstr:1G603 CRYSTAL STRUCTURE OF METHYLTRANSFERASE MBOIIA (MORA... 49 le-05
@ pdbstr:1G60A CRYSTAL STRUCTURE OF METHYLTRANSFERASE MBOIIA (MORA... 49 le-05
@ pdbstr: 1EG2A CRYSTAL STRUCTURE OF RHODOBACTER SPHEROIDES (N6 ADE... 48 3e-05
Sequence I in.N11392 (Example) mja:M)_1041 Mpdbstr: INW7A STRUCTURE OF THE BETA CLASS N6-ADENINE DNA METEYLTR... 48 3e-05
# pdbstr: INW6A STRUCTURE OF THE BETA CLASS N6-ADENINE DNA METEYLTR... 48 3e-05

Compute | | Clear
Enter query sequence: (in one of the three forms)

Local file name Zr7ANERR 7 7 TIARR

Sequence data @ pdbstr: INWSA STRUCTURE OF THE BETA CLASS N6-ADENINE DNA METHYLTR. 48 3e-05
@pdbsr.r: INWSBA STRUCTURE OF L72P MUTANT BETA CLASS N6-ADENINE DNA . 47 5e-05
@pdbstr:ZZIFB CRYSTAL STRUCTURE OF TTHA0409, PUTATIVE DNA MODIFIC. 47 5e-05
# pdbstr:2zIFA CRYSTAL STRUCTURE OF TTHA0409, PUTATIVE DNA MODIFIC... 47  5e-05
Select v Sl SatRbEAT Lgpdbstr:ZZIGB CRYSTAL STRUCTURE OF TTHA0409, PUTATIVE DNA MODIFIC... 47  5e-05
pdbstr:2ZIGA CRYSTAL STRUCTURE OF TTHA0409, PUTATIVE DNA MODIFIC... 47  5e-05
() BLASTP (prot query vs prot db) KEGG GENES pdbstr:2ZIEB CRYSTAL STRUCTURE OF TTHA0409, PUTATATIVE DNA MODIF... 46 le-04
BLASTX (nucl query vs prot db) Favorite organism codae or category _|pdbstr:2ZIEA CRYSTAL STRUCTURE OF TTHA0409, PUTATATIVE DNA MODIF... 46 le-04
pdbstr:1BOOA PVUII DNA METHYLTRANSFERASE (CYTOSINE-N4-SPECIFIC) ... 38 0.022
;:ﬁ :‘:_':::: (I pdbstr:1SEJE CRYSTAL STRUCTURE OF DIHYDROFOLATE REDUCTASE-TEYMID. 30 6.3
5 VGENES o A o = A <
-8 (GenBonk, UniProt, RefSeq; PRF and POBSTR) _|pdbstr:1SEJD CRYSTAL STRUCTURE OF DIHYDROFOLATE REDUCTASE-THYMID 30 6.3
P D BSTR Swiss-Prot UniProt RefSeq PRE | Jpdbstr:1SEJC CRYSTAL STRUCTURE OF DIHYDROFOLATE REDUCTASE-THYMID... 30 6.3
_'> (%) PDBSTR
13 14
>pdbstr:1G60B CRYSTAL STRUCTURE OF METHYLTRANSFERASE MBOIIA (MORAXELLA BOVIS) 1 Top
MOL_ID: 1; MOLECULE: ADENINE-SPECIFIC METHYLTRANSFERASE GenomeNet
MBOIIA; CHAIN: A, B; SYNONYM: MODIFICATION METHYLASE
MBOIIA; EC: 2.1.1.72; ENGINEERED: YES (2 of 2 ( B of Mmssm
A,B )) /RESOLUTION 1.74 ANGSTROMS. u!‘“’m"l \aita
Length = 260 Al links
MEVBER 10608 260 PROTEIN 1060 00/11/02  02/05/01
Score = 48.9 bits (115), Expect = le-05, Method: Compositional matrix adjust. OEPINITION UCTURE OF METHYLTRANSFERASE MBOIIA (MORAXELLA Chemical reaction (1)
Identities = 27/67 (40%), Positives = 40/67 (59%), Gaps = 3/67 (4%) XEQG ENZYME (1)
R katous M SR AR KR % gerucence (1)
Query: 234 HVAQKPLNLMKLLIDLVTKEEQIVLDPFAGSGTTLLAAKELNREFIGYEKNNGIYNIA-- 291 CHATN: A, B (1) _
By KE:Mgr 41 ¥ IVID R GRGIT + ARML RIFIG 3 H: M:A SYNONYM: MODIFICATION METEYLASE MSOITA; e AP L
Sbjct: 193 HITPKPRDLIERII! VL TAIVAKKLGRNFIGC! YVNQANF 252 BC: 2.1.1.72; townload ROF
ENGINEERED: YES
. A SOURCE wOL_ID: 1;
Query: 292 -VNRLGI 297 ORGANISM SCIENTIFIC: MORAXELLA IOV
: 5 ORGANISH_TAXID: 4767
Sbjct: 253 VLNQLEI 259 EXPRESSION_SYSTEM: ESCHERICHIA COLI;

EXPRESSION SYSTEM TAXID: S6.
EXPRESSION_SYSTEM_STRAIN: DL21(DED)PLYSS;
>pdbstr:1G60A CRYSTAL STRUCTURE OF METHYLTRANSFERASE MBOIIA (MORAXELLA BOVIS) T Top f’:::':zf:z-f"’::-‘gmﬁ’:ﬁ,:?’"”‘

MOL_ID: 1; MOLECULE: ADENINE-SPECIFIC METHYLTRANSFERASE 20f 2 (BoLAd)
MBOIIA; CHAIN: A, B; SYNONYM: MODIFICATION METHYLASE J.CSIPIUR,M.A.MALSH, A. JOACHIMIAK, MIDWEST CENTER FOR
MBOIIA; EC: 2.1.1.72; ENGINEERED: YES (1 of 2 ( A of STRUCTURAL GENOMICS (MCSG)

A,B )) /RESOLUTION 1.74 ANGSTROMS.

0 DESCRIPTION

Length = 260 1 3 1 3

% B F : 5 E1) 42 2

Score = 48.9 bits (115), Expect = le-05, Method: Compositional matrix adjust. 1 e 83 3
Identities = 27/67 (40%), Positives = 40/67 (59%), Gaps = 3/67 (4%) 1 7% 89 4
5 135 5

Query: 234 HVAQKPLNLMKLLIDLVTKEEQIVLDPFAGSGTTLLAAKELNREFIGYEKNNGIYNIA-- 291 t 140 152 3
H+ KP +L++ +#1 +  +VLD F GSGTT + AK+L R4FIG + N N A 1 2 i

Sbjct: 193 HITPKPRDLIERIIRASSNPNDLVLDCFMGSGTTAIVAKKLGRNFIGCDMNAEYVNQANF 252 T 263 356 »
1 i 19 10

Query: 292 -VNRLGI 297 5 k1] 2 1u
AN4L I 1 45 6 12

1 s 89 13

Sbjct: 253 VLNQLEI 259

REQY—ETVVITICEDRBVDT, B&o>EHELTRRSBLDS
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Methyltransferase Mbolla
(Moraxella bovis)Di&&
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Lessons from the lysozyme of phage T4
Baase WA et al., Protein Sci. 2010, 19: 631-641.
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Table I. Thermodynamic, Crystallographic, and Other Key Information for Representative T4 Lysozyme Mutants
and Complexes

Thermodynamic data Crystallographic data

PDB Activity AT,  AAG Resolution
Protein ID (%) (“C) (kcal/mol) pH Space group  (A) Comment Reference
WT (100K) 3FA0 P3,21 098  High resolution WT 103,111
13C/I9C/T21C/CH4T/  152L 0 234 20 P2,2,:2 2.0  Triple S-S bridge 9,63
T142C/L164C ox.
13L/S38D/A41V/ 189L 2 832 357 542P2,2.2 2.6  Cumulative stabilization 64
A82P/N116D/
V131A/N144D
T21C/S38D/LYYA/  3GUI 88 -32 53 P422 145  Buried charge in cavity 112
M102E/E108V/
S117V/T142C/N114D
38D L1980 16 0.6 6.7 P3,21 17 Helix dipole interaction  15,16,64, 92
S44F/WT* 137L ~WT 018 006 3.0 P2, 1.85  Helix propensity analysis 49,50
S44W/WT* 216 ~WT 015 005 3.0 C2 2.1 Helix propensity analysis ~ 28,49,50
K48-[HPYWT* 201L ~WT -7.0 -24 545P2, 2.0 Insertion ‘recovery’ 52,56
AT3-[AAAJWT* 209L ~159 50 54 P6,22 2.7 Insertion 72
R96H (100K) 3F8V 83 3.1 5.35P3,21 108 Site 96 survey 103,104
L99A/WT* (200 MPa) 2B6T P3,21 21 Lysozyme cavity under 108,109
pressure
LO9A/WT* + CFs1  3DN3 P3,21 18 Halogenated benzene 101
binding
LO9F/M102L/VIILY 1182 87 182 —-0.54 3.01P3,21 2.1 Designed core repacking 34
F153L/WT*
MI102K/WT* 1L54 35 —208 —69 5.3 P3:21 19  Buried lysine 35,77
S1I7TAWT* 165L 364 127 3.01P3,21 175 Polyalanine helix 115-123 61

Lessons from the lysozyme of phage T4

Baase WA et al., Protein Sci. 2010, 19: 631-641.
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TSNLQGAVPTNSWESSILWNQYSLPIYAHPLTFKFKAEGIEVGKPALGGS
GIAYFGAHKNDFTVGHSSVYTFPDARADKISDFAVDAVMASGSGSIKATL
MKGSPYAYFVFTGGNPRIDFSGTPTVFYGDSGSQCLGVTINGVNYGLFAP
SGSKWQGIGTGTITCILPAGKNYFSIAVLPDNTVSTLTYYKDYAYCFVTD
TKVEWSYNETESTLTTTFTAEVSVKEGTNKGTILALYPHQWRNNPHILPL
PYTYSTLRGIMKTIQGTSFKTVYRYHGILPNLPDKGTYDREALNRYINEL
ALQADAPVAVDTYWFGKHLGKLSCALPTAEQLGNISAKDRFISFMKSSLE
DWFTAKEGETAKLFYYDSNWGTLIGYPSSYGSDEELNDHHFHYGYFLHAA
AQIALRDPQWASRDNWGAMVELLIKDIANWDRNDTRFPFLRNFDPYEGHS
WASGHAGFADGNNQESSSEAINAWQATILWGEATGNKTIRDLGIYLYTTE
VEAVCNYWFDLYKDIFSPSYGHNYASMVWGGKYCHE IWWNGTNSEKHGIN
FLPITAASLYLGKDPNYIKQNYEEMLRECGTSQPPNWKDIQYMYYALYDP
AAAKNMWNESIVPEDGESKAHTYHWICNLDSLG
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