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Needleman-Wunsch Sequence Alignment

X 220 230 240 250 X
F--SGGNTHIYMNHVEQCKEILRREPKELCELVISGLPYKFRYLSTKE-QLK-Y

GDFIHTLGDAHIYLNHIEPLKIQLOREPRPFPKLRILRKVEKIDDFKAEDFQIEGYN

X,, 260 270 280 290 X
Re gion End Re gion End
Score = Z Similarity Weights - Z Gap Penalties
Re gion _ Start Re gion _start
where:

Gap Penalty =Gap Start Penalty + (Gap Size- 1)*xGap Size Penalty
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Needleman-Wunsch Alignment Algorithm
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Smith-Waterman Algorithm
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The score at s(i,j) is the maximum of:
s(i-1,j-1) + s(a,b)
s(i,j-1) - gap penalty
s(i-1,j) - gap penalty
Zero
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Computer Time and Space Requirements

=)
= = ®* Needleman-Wunsch
— O(N*M) time and O(N*M) space
o " ®* Smith-Waterman
— O(N™M) time and O(N*M) space
=
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Gotoh’s Improvement

Previous Column Current Column

VGG- 2,5)
Previous Row Si-17-2) S - 1,]')
Current Row HGG,j- 2) SG,j-D s, j)

(SGi- 1,7 - 1) +5(, /).
S(i-1,j)- GP
SGi,j- 1)- GP
VG(i- 2,j)- GEP |
HG(i,j - 2)- GEP

S(i, j) =Max |

0
s(i,7) =  Dayhoff score for amino acids i and j
S(i,5) =  accumulated maximum score at location i, j
S(i-1,j-1) =  accumulated maximum score at location i-1, j-1
S@,j-1) = accumulated maximum score at location i, j-1
S(-1,j) =  accumulated maximum score at location i-1, j
VG(i-2,)) = accumulated score of gap extending to i-1,j
HG(,j-2) = accumulated score of gap extending to i, j-1
GP =  Gap Penalty
GEP =  Gap Extension Penalty
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Computer Time and Space Requirements

* Needleman-Wunsch
— O(N*M) time and O(N*M) space
. ® Smith-Waterman

- — O(N*M) time and O(N*M) space
* Gotoh improvement of Smith-Waterman
& — O(N*M) time and O(N) space
— Remembers maximum score and its x,y location
— Must regenerate matrix for alignment

* Myers and Miller (using Hirschberg’s method)
— O(N*M) time and O(N) space
— Builds optimal alignment
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Smith-Waterman Homology Search

Query:
PAM Matrix:
No. Score
1 452
2 451
3 336
4 336
S 328
6 328
7 327
8 302
9 273
10 272
11 263
12 261
13 250
14 233
15 226
16 210
17 206
18 205
19 204
20 200
21 200
22 165
23 147
24 76

HU-NS1
200

Maximal Score:
Gap Penalty:

Match Length DB

100.
99.
4.
4.
72.
72.
72.
66.
60.
60.
58.
57.
55.
51.
50.
46.
45.
45.
45.
44 .
44 .
36.
32.
16.

OO OOINDNDNE AMAOOUVDOUULTWSLESNDNN®OOWOOHOONH®WWOoOOo

90
90
90
90
90
92
90
90
91
91
90
91
94
93
95
99
100
99
99
94
94
99
90
477

NNOWWWWWWMNMENNMNMNNMNMNMNNMNMNNMNOMNDNDNODDNDDND

ID
DBHB_ECOLI
DBHB_SALTY
DBHA_ECOLI
DBHA_SALTY
DBH_BACST
DBH_BACSU
DBH_VIBPR
DBH_PSEAE
DBH1_RHILE
DBH_CLOPA
DBH_RHIME
DBH5_ RHILE
DBH_ANASP
DBH_CRYPH
DBH_THETH
IHFA SERMA
IHFA RHOCA
IHFA SALTY
IHFA ECOLI
IHFB ECOLI
IHFB SERMA
TF1_BPSP1
DBH_THEAC
GLGA_ECOLI

452
5

Gap Extension:

Description
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
DNA-BINDING
INTEGRATION
INTEGRATION
INTEGRATION
INTEGRATION
INTEGRATION
INTEGRATION

PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
PROTEIN
HOST
HOST
HOST
HOST
HOST
HOST

(S Uanah S ak Y a  a i an Ak Sk B O E I < < < i I

FACT
FACT
FACT
FACT
FACT
FACT

TRANSCRIPTION FACTOR
DNA-BINDING PROTEIN H
GLYCOGEN SYNTHASE (EC

0.5

Pred. No.
.74e-86
.54e-85
.64e-57
.64e-57
.35e-55
.35e-55
.35e-55
.14e-49
.47e-42
.52e-42
.18e-40
.2%9e-40
.32e-37
.70e-33
.07e-31
.46e-28
.52e-27
.90e-27
.87e-27
.71le-26
.71le-26
.42e-18
.12e-14
.80e-01
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Steps in FASTA Method

Lipman & Pearson, Science 1985

Doug Brutlag 2010


http://www.sciencemag.org/cgi/reprint/227/4693/1435
http://creativecommons.org/licenses/by/3.0/

FASTA Word Search
(Query Hashing)

Query Sequence

[
o

N
o
aapraaOHQAAPEFAAPAHAAPHQAAQAHQOHE P

30

Database Sequences. ..

10 20

30

ATCGGAACCTGACGTGAGGTGCGGT

o
AAAA
. AAAC
o AAAG
'. AAAT
AACA
AACC
. AACG
. AACT
AATA
°. AATOC

- 34,
- 35,

- 57,
- 36,

- 99

- 58
- 74,

98,

73
121

147

72
120

Tl N
M-T'_'l
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Steps in FASTA Method
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Joining Diagonals of Similarity

SZ
¥
| 51,3= S,+S,-JP
S

3

S,,s=S,+S;+S,-2x]P

NN\

JP = Joining penalty
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Steps in FastA Method
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FastA Search (cont.)

(HU versus SwissProt)

Alignment of hu to HLIK ASFB7

SCORES Initl: 59 Initn: 59 Opt: 84 score: 200.4 E(58800): 0.00014

Smith-Waterman score: 84; 30.2% identity in 96 aa overlap
10 20 30 40 49
hu MNKSQLIDKIAAGADISKAAAGRALDAITIASVTESLKEGDDVAL---VGFGT

R I I N | : I N N S -
HLIK ASFB7 MSTKKKPTITKQELYSLVAADTQLNKALIERIFTSQOKIIQONALKHNQEVIIPPGIKFTV

10 20 30 40 50 60
50 60 70 80 90
Hu FAVKERAARTGRNPQTGKEITIAAA---KVPSFRAGKALKDAVN

S I I O R I I R I l: <00 1 1
HLIK ASFB7 VTVKAKPARQGHNPATGEPIQIKAKPEHKAVKIRALKPVHDMLN
70 80 90 100
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Original BLAST Algorithm

Altschul et al. J. Mol. Biol. 1990 215, 403-410.

Basic Local Alignment Search Tool
Indexes words in database

Calculates “neighborhood” of each word in query using
BLOSUM matrix and probability threshold

Looks up all words and neighbors from query in database
index to find High-scoring Segment Pairs (HSPs)

Extends High-scoring Segment Pairs (HSPs) left and right
to maximal length

Finds Maximal Segment Pairs (MSPs) between query and
database

Does not permit gaps in alignments
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Expectation of High-scoring Segment Pairs (HSPs)
Karlin and Altschul PNAS 1990, 87, 2264-2268.

Prob(Score > X) ~1- exp|- Ke
where A 1s the root of the equati
ZZpl.pj exp( As;| =1

i=l j=l

p; and p; are the probabilities of
residues in each sequence,

s, are the similarity scores of

two residues 1 and j.
If the expected value of

the scores for random sequences

<0,1.e. (Zr'zr'pipjsij <O)

i=l j=1

then there are two solutions for 7

zero and one other positive root.
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Distribution of Scores > S
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Extreme Value Distribution of Scores
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Original BLAST vs Smith & Waterman

(Metr vs Swiss-Prot: 60 members expected)

Penalties Threshold (5% expectation)
Gap Number Number Number
Program PAM Gap Size Right Wrong Missed
(TP/60) (FP) (FN/60)
S&W 1 20 5 3 4 57
S&W 50 20 5 27 1 33
S&W 100 20 5 42 1 18
S&W 150 20 5 51 0 9
S&W 200 20 5 53 0 7
S&W 250 20 5 50 0 10
S&W 200 5 5 2 0 58
S&W 200 10 5 53 2 7
S&W 200 20 5 53 0 7
S&W 200 40 5 53 0 7
S&W 200 80 5 51 0 9
BLAST 2 00 00 2 0 58
BLAST 50 00 00 23 0 37
BLAST 100 00 00 32 0 28
BLAST 150 00 0o 35 0 25
BLAST 200 00 0o 40 0 20
BLAST 250 00 o 35 0
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cDNA Queries Require Affine Gap Penalties

cDNA Query

genomic DNA parent
database record
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Detecting Genomic Sequences with

ZMALPTUBI

CHKACASK

MUSHBBMA]

cDNA Queries

Rank Order of Genomic Sequence in Output List
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GAPPED BLAST Starts with a

Two Hit Approach
140 -
* |
120 - o F
+
100 - +
+
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80 4 .
Broad bean +
leghemogiobin | ’
eg QioD! 60 /+ /
4+
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20 ; + ¥
+
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GAPPED BLAST Extension of Two Hit HSP

140{ °
120 -
100 -

801
Broad bean +

leghemogqiobin |
eg g 60

40

20 A + + +

0O 20 40 60 80 100 120 140
Horse beta globin
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Region Explored by GAPPED BLAST
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GAPPED BLAST Extension of Two Hit HSP

140{ *
120 -
100 -
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GAPPED BLAST Alignment

e
Leghemoglobin 43 FSFLKDSAGVVDSPKLGAHAEKVFGMVRDSAVQLRATGEVV--LDGKDGS-~~-~---~- a0
F L+ V+ +PK+ AH +KV L+GEV LD G+
Beta globin 45 FGDLSNPGAVMGNPKVKAHGKKV---«c==v"-. LHSFGEGVHHLDNLKGTFAALSE 90

Leghemoglobin 91 IHIQKGVLDP-HFVVVKEALLKTIKEASGDKWSEELSAAWEVAYDGLATAI 140
+H K +DP +F ++ L+ <+ G ++ EL A+++ G+A A+
Beta globin 91 LHCDKLHVDPENFRLLGNVLVVVLARHFGKDFTPELQASYQKVVAGVANAL 141
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Extreme Value Distribution of Scores
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Gapped BLAST Advanced Settings

http:/ / www.ncbi.nlm.nih.gov/BLAST/

®* -G Cost to open gap [Integer]

— default =5 for nucleotides 11 proteins

* -E Cost to extend gap [Integer]

— default = 2 nucleotides 1 proteins

® -q Penalty for nucleotide mismatch [Integer]

— default =-3

* -r reward for nucleotide match [Integer]
— default=1

* -eexpect value [Real]
— default =10

* -W wordsize [Integer]
— default = 11 nucleotides 3 proteins
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PSI-BLAST Alignment

Accession Alignment E-value

15‘; 108 :'121

P49789 1

— ) 147
P49779 s 1 8e-27
P49775 L 6e-18
Q11066 : e 3e-07
Q09344 B S , 4e-05
P49378 R—— S _ 0.001
P32084 — =S 0.002
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Query

1W< OTD—0OM>X>XNOr—<0

Dynamic Programming

Database
GLIVS RADGIREMTSPLKSGFYV
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ARNDCOQOQEGHTIL
(3451-527109-35
(305 9-5-3 2 2-3-3 2
(1 35 2-5-3 2 2-3 22
(6 4-3 0 2-1-3-1 4 3-5
(1 35 2-5-3 22-3 22
(305 9-5-3 2 2-3-3 2

=>‘(2—3 4-2 5 2-3 1-1 0 2

S
o

(6 4-3 0 2-1-3-1 4 3-5
(2-3 4-2 5 2-3 1-1 0 2
(135 2-5-3 2 2-3 22
(3451-527109-35
(1 35 2-5-3 2 2-3 22
(6 4-3 0 2-1-3-1 4 3-5
(2-3 4-2 5 2-3 1-1 0 2
(2-3 4-2 5 2-3 1-1 0 2
(6 4-3 0 2-1-3-1 4 3-5
(305 9-5-3 2 2-3-3 2
(135 2-5-3 2 2-3 22

Generalized Dynamic Programming

KM
0-6
0-2
0-2
1-3
0-2
0-2
5-4
1-3
5-4
0-2
0-6
0-2
1-3
5-4
5-4
1-3
0-2
0-2

FPS
125
1 1-5
1 1-5
3 4-5
1 1-5
1 1-5
2-3 4
3 4-5
2-3 4
1 1-5
125
1 1-5
3 4-5
2-3 4
2-3 4
3 4-5
1 1-5
1 1-5

TW
6-7
6-7

2-3
6-7
6-7
5-1
2-3
5-1
6-7
6-7
6-7
2-3
5-1
5-1
2-3
6-7
6-7

Yv
3 4)
3 4)
3 4)
2-1)
3 4)
3 4)
0 4)
2-1)
0 4)
3 4)
3 4)
3 4)
2-1)
0 4)
0 4)
2-1)
3 4)
3 4)

G L

Database
| VS RADGIREMTSPLKSGFYV
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PSI-BLAST Alignment I

Histidine triad protein

Uridylyltransferase

Histidine triad protein

Uridylyltransferase

Histidine triad protein

Oridylyltransferase

15

213

60

258

102

303

VFLKTELSFALVNRKPVVPGHVLVCPLRPVERFHDLRPDEVADLF
+ ++TE ALV + P L+ P V#R +L ++ DL
IVVETEHWIALVPYWAIWPFETLLLPKTHVKRLTELSDEQSKDLA

QTTQRVGTVVEKHFHGT -SLTFSMQDGPEAGQTVKH - -VHVHVLP
VILKKLTTKYDNLFETSFPYSMGFHAAPFNGEDNEHWQLHAHFYP

R- - KAGDFHRNDS I YEELQKHDKEDFPASWRSEEEMAAEAAALRY
++ + YE L ++ + ++ AE AA R+
PLLRSATVRKFMVGYEMLGEN---~===-=-- QRDLTAEQAAERL

= _
o \r)
l.-"’.“._

59

257

101

302

144

336
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Sequence Profile

i
Probe Profile o D
F % 1n % b
2322 8 T
g umnggmqg s g
- mwmi !'::I ] a 3 “
] i | Y MM g

g 48223235 A ¢ b T FP € ®E I E L WM W P @ R 8 T v w ¥ @& 8
i1 VTTT .EE T |15 =3 12 13 =8 11 4 10 12 2 6 11 ] 7 6 14 az 1z -2z -8 25 25
2 VGGQ .EE E| 16 -8 22 24 -14 22 8 4 8 -1 2 15 ] 16 3 15 13 9 =30 -12 25 25
i YEEQ .QRQ 9| 11 =16 23 27 -16 7 22 a 15 -1 3 17 8 35 14 8 7 0 =19 =11 25 25
4 EEELADTR E 12 -=1& i3 13 =15 5 8 4 il a 11 16 B 15 21 12 15 5 =8 =12 100 100
5 RPHPGLVE P | 17 -6 9 8 -12 11 ] & 8 3 7 12 28 11 12 17 12 13 -21 -15 100 100
[ YFFYYAYF ¥ =5 20 =23 =19 57 =21 10 20 =20 29 10 -3 =24 =20 -18 =5 =5 8 3B 58 100 100
7 IPTEPYLYVY V| 15 -3 [ 8 -2 -] 4 20 3 14 14 5 17 [ 4 12 16 25 =27 -8 100 100
8 cccCccCcCcCccCccC C | 32 142 -48 -49 -10 19 =7 2% =51 =73 =53 =25 9 =53 =27 78 28 30 -12% 101 100 100
9 SEDFEDPE D 16 -13 25 22 -24 15 12 Q 23 -8 1 19 21 20 16 20 15 2 =26 =18 100 100
16 FESHE .RH H 68 =7 g 11 -4 . 21 i 11 2 i 13 [ 13 15 11 T 2 =3 1 24 24
11 AEDED .DA D | 27 =15 40 37 =26 25 14 1 12 -8 -3 24 12 24 4 16 16 3 -42 -15 24 24
12 DGGGD .GG G| 32 =3 43 30 -31 &2 3 =7 6 =16 -9 26 14 17 -6 29 22 10 =53 =28 24 24
13 . . . . 8W ., . 8 8 =1 5 5 0 (1 4 ] 5 5 & 7 5 4 5 12 8 10 -9 -1 24 24
14 cccCccCcccce ¢ | 32 142 =48 =49 =10 19 =7 29 =51 =73 =53 =15 9 =53 -27 78 28 30 =129 101 100 100
is GEDD .HDG D 18 =13 40 3l =25 31 12 =1 11 ~-10 -5 27 9 21 3 18 15 4 =38 =1¢ 28 28
16 AFKLE.RRE K 8 =17 4 9 =15 o 11 2 s -1 13 14 ] 1€ 30 11 10 3 5 -14 28 28
17 AGRRSEKESC 5| 15 3 9 8 -13 12 7 2 16 -7 2 13 13 8 20 27 12 4 -1 =10 100 100
18 YFFFFFYF F |-19 1 -46 =34 83 =33 3 41 -35 62 27 -1% =36 =36 =25 =10 =10 16 &3 81 100 100
19 HTTSVYRTA T/| 19 1 11 10 -9 14 4 10 11 1 5 1% 12 [ 8 19 33 12 =17 -9 100 100
20 ESTLGHTM T 13 -5 9 9 =3 10 7 9 ii 7 10 11 ] B 7 15 22 10 =14 -6 100 100
23 NLEPEEKEAK K| 13 =20 13 13 =20 5 3 1 42 -2 13 21 11 18 25 14 13 3 =10 =15 100 100
24 WHASTDFE 8 10 =7 7 6 =1 5 10 4 9 4 3 11 4§ 7 11 15 11 3 -6 2 100 100
25 EKHNRWYNS H 5 -8 8 7 =2 2 16 0 14 -1 1 23 3 8 17 15 6 =1 2 3 100 100
26 i R IR | 8 =3 5 5 =1 5 5 & 5 4 5 8 4 5 5 ] 11 T =3 0 25 25
27 v o reiakiow v I 7T =6 3 4 3 2 5 a 4 9 8 & a 5 5 7 [ g8 =7 1 25 25
28 SN L AP & =1 3 3 4 2 7T 1 3 5 5 7 2 4 4 7 6 & -5 5 25 25
29 LLMLLLLL L | -1 -5 =-32 =-17 77 -28 ~-10 5% =17 107 92 =-1% =16 -4 =1% =20 -3 61 23 18 100 100
30 QTEEERRE K 7 -18 15 16 =22 3 14 -1 3% -6 9 18 8 21 33 13 14 0 0 =18 100 100
31 AREREHEDSR R 3 =10 12 11 =16 3 18 -1 24 -8 5 15 12 17 33 15 a o0 10 =13 100 100
32 HHHHEVHEHH H 0o =12 28 28 -7 -7 104 -13 11 -8 =15 37 18 50 asg -4 =2 =11 =15 17 100 100
33 s + F o % I I & -3 1 2 ] 1 5 12 2 10 8 L i 3 3 7 [ 10 -6 5 30 a0
3 LSNEAQQS 8| 17 -7 17 18 =11 13 1z 4 11 1 4 18 11 21 8 22 1 5 =15 =10 100 100
35 CLREEEKESYV K g =7 7 3 -8 5 7 a 19 2 10 11 6 9 15 15 11 10 =106 =5 100 100
3 ETFVCTFYVY V¥ 9 2 -4 =2 10 3 1 23 1 17 13 2 1 =4 =1 10 20 23 =12 10 100 100
37 HHEHHEHHEHEHHHH H -4 =17 40 39 =12 =13 152 =27 is5 =17 =27 53 21 T3 50 -9 -7 =26 =14 25 100 1loo0

38 * 11 19 13 14 14 12 21 2 25 16 2 7 -] 7 16 13 15 11 2 9
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Hidden Markov Models (after Haussler)

http:/ /www.cse.ucsc.edu/research /compbio/ HMM-apps/HMM-applic:

O-0-0-€
‘@Qf@@\
ERCREARERE
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SeqWeb .
it FastA Protein
g;-“‘acce[rys‘ http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=fasta-prot

FastA 2

B

Search a peptide database.

TG S Select From: | Default | 3] ( Project ) (Local File ) ( Clipboard ) ( Database )

. PKS1 DROMEL ID KPC1_DROME Reviewed; 679 AA. = 679

Input Parameters:

‘ . Search Set " genpept -~ Translated GenBank H
Word size (2 /4
List scores until E() reaches W (range 0.0 thru 20.0)
Number of processors to use (1 ™8

. Scoring Matrix "blosum50 3]

Set gap creation penalty 12 |
Set gap extension penalty 2
Use scoring matrix to calculate initial diagonal scores >
Search only the top strand of nucleotide sequences 0
Search only sequences entered after [m.yy]
Only search sequences equal to or longer than 1— (range 1 thru 100000)
Only search sequences equal to or shorter than 350000 (range 1 thru 350000)
Number of scores to list (regardless of E() value) T (range 1 thru 1000)
Save and sort by optimized score v
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SeqWeb v,

SeqWeb FASTA

(= @
"‘g'-*:)‘ accelrys http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=fasta-prot

‘ FastA 2

Search a peptide database.

TP Spuncy: Select From: | Default |4 ( Project ) (Local File ) ( Clipboard ) ( Database )

PKS1 DROMEL ID KPC1_DROME Reviewed; 679 AA. 679

E

Input Parameters:

. Search Set " genpept —— Translated GenBank ]

Word size (2
List scores until E() reaches W (range 0.0 thru 20.0)

. Number of processors to use [E
Scoring Matrix " blosumso 3]
Set gap creation penalty 12 |
Set gap extension penalty 2
Use scoring matrix to calculate initial diagonal scores v
Search only the top strand of nucleotide sequences 0
Search only sequences entered after [m.yy]
Only search sequences equal to or longer than 1— (range 1 thru 100000)
Only search sequences equal to or shorter than 350000 (range 1 thru 350000)
Number of scores to list (regardless of E() value) I 1l (range 1 thru 1000)
Save and sort by optimized score v
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SeqWeb v, SeqWeb BLAST Protein

g;w"accelrys‘ http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=blastp

‘ BLAST 2
Peptide query against a peptide database (BLASTP).
Input sequence: Select From: t Default m (Pr-::jer.t) (L-::cal File) (Cliphnard) (Database)
= —_-__
B PKS1 DROMEL ID KPC1_DROME Reviewed; 679 AA. P 1. 679
i
‘ Input Parameters:
Search Set | —4
= . . . 10.0
Ignore hits that might occur more than how many times by |
chance alone (range 0.0 thru
1000.0)
Number of processors to use for the search 1 E
Filter input sequences for low complex / repeat regions v
Protein scoring matrix BLOSUM62 | 4]
Create gapped alignments o
. . . 500
Maximum number of sequences listed in the output
(range 1 thru 1000)
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SeqWeb v,

SeqWeb BLASTP

R : . . .

Lyaccelrys http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=blastp

B BLAST o

Peptide query against a peptide database (BLASTP).
o MpUR Sequence: Select From: : Default M (:Pruject:} (Lucal File) (Eliphﬂard) (ﬂatabase:)
E ——-——
PKS1 DROMEL ID KPC1_DROME Reviewed; 679 AA. . 679
i

Input Parameters:

Search Set [ 54
|
Ignore hits that might occur more than how many times by 10.0 |
chance alone (range 0.0 thru
1000.0)
Number of processors to use for the search 1 E
Filter input sequences for low complex / repeat regions v
Protein scoring matrix BLOSUM62 | 4]
Create gapped alignments v
500

Maximum number of sequences listed in the output

(range 1 thru 1000)
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SeqWeb v, SeqWeb PSI-BLAST Protein

g;'\'” accelrys’ http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=psiblast

‘ BLAST 2
Position Specific Iterated BLAST of a peptide query against a peptide database
(PSI-BLAST).
DL Sequence: Select From: [ Default M CProject:) (Lucal FiIe)(EIipboard) (Database)

i
~ Sequence @ Description = Type Length Range
. PKS1 DROMEL ID KPC1_DROME Reviewed; 679 AA. P 679 1. 679
i
‘ Input Parameters:
Search Set |5
| PSI-BLAST inclusion threshold 0.005
Ignore hits that might occur more than how many times by 10.0
chance alone (range 0.0 thru
1000.0)
Number of processors to use for the search 1 E
Filter input sequences for low complex / repeat regions v
Protein scoring matrix - BLOSUMG2 | 3]
Create gapped alignments v
500

Maximum number of sequences listed in the output

(Run J(Reset)

(range 1 thru 1000)
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NCBI BLAST Home Page
http:/ /blast.ncbi.nlm.nih.gov/

e c, BLAST oy NG -
“ Home RecentResults Saved Strategles Help [Welcome brutiag. Sign Ou]|

» NCBI/ BLAST Home

YourRecent Results New!
BLAST finds regions of similarity between biological sequences. more..
{7) - HU Search
. m Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. y
6) - HU Search
E 5) - HU Search
BLAST Assembled Genomes

All Recent results...

Choose a species genome to search, or list all genomic BLAST databases.

&

Human o QOryza sativa o Gallus gallus News
o Mouse o Bos taurus o Pan trogiodytes
o Rat o Danio rerio o Microbes BLAST+ a;ltilﬂﬁ in BMC
e e o e lgintormatics
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
E A new article, BLAST+:
Basic BLAST architecture and applications,
describes improvements for
Choose a BLAST program to run. long sequences as well as
other new BLAST features.
_ . _ Fri, 18 Dec 2009 08:00:00
nucleotide blast | S€arch a nucleotide database using a nucleotide query EST

Algorithms: blastn, megablast, discontiguous megablast
More BLAST news...

Search protein database using a protein query

protein blast
Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query Tip ofthe Day

tblastn | Search translated nucleotide database using a protein query —

tblastx | Search translated nucleotide database using a translated nucleotide query

AT VM YY @ (¥) | DougBrutlag 2010
oy Mg s o R L 4 | g-arHiag
Ve T TR R | L R


http://blast.ncbi.nlm.nih.gov/
http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/

NCBI BLAST Input
http:/ /blast.ncbi.nlm.nih.gov /

» NCEI/ BLAST/ blastp suite

blastn | blastp | blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. more... Reset page
Ecokmark
Enter Query Sequence

. Enter accession number, gi, or FASTA sequence & Clear Query subrange &

>HU-N51 N
- MNKSQLIDKIAACADISKAAAGRALDAIIASVTESLKEGDDVALVGFGTFAVKERAARTGRNPQT
GKEIT To
IAAAKNVPSFRAGKALKDAWVN
|

Or, upload file ("Choose File ) no file selected @

I
‘ Job Title HU-NS1

Enter a descriptive title for your ELAST search &

] Align two or more sequences &

Choose Search Set
Database

# | Swissprot protein sequences(swissprot) | 3] &

Organism h
= + !
Optional O Exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude [ Models (XM/XP) ] Environmental sample sequences
Optional

Entrez Query
Optional

Enter an Entrez query to limit search &

Program Selection

Algorithm @ blastp (protein-protein BLAST)
() PSI-BLAST (Position-Specific lterated BLAST)
(O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

@ (i)  DougBrutlag 2010
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NCBI BLAST Parameters
http:/ /blast.ncbi.nlm.nih.gov/

Search database Swissprot protein sequences(swissprot) using Blastp protein-protein BLAST

™ Show results in a new window

¥ Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and

marked with ¢ sign

General Parameters

Max target
sequences

Short queries
Expect threshold

Word size

+ | so00 ‘3

Select the maximum number of aligned sequences to display &

# Automatically adjust parameters for short input sequences &

10 L2

Scoring Parameters

Matrix
Gap Costs

Compositional
adjustments

| BLOSUMEZ -¢] L2

| Existence: 11 Extension: 1 r-H 2]

[ Conditional compositional score matrix adjustment ..\H L]

Filters and Masking

Filter

Mask

[ Low complexity regions &

[ Mask for lookup table only &
[ Mask lower case letters &

Search database Swissprot protein sequences(swissprot) using Blastp protein-protein BLAST
¥ Show results In a new window

v

@ @ ' Doug Brutlag 2010
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NCBI BLAST Conserved Domains
http:/ /blast.ncbi.nlm.nih.gov/

My NCBI ]

me RecentResults Saved Strategles Help Welcome brutlag. [Sign Out]

» NCBIf BLAST/ blastp suite/ Formatting Results - NWZ0OANPY016

Edit and Resubmit Save Search Strategies »Formatting options  »Download

HU-NS1
. Query ID Icl|B2136 Database Name swissprot
Description HU-NS1 Description Non-redundant SwissProt sequences
Molecule type amino acid Program BLASTP 2.2.22+ pCitation

Query Length 90

Other reports: tSearch Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment] Me%

¥ Graphic Summary

. ¥ Show Conserved Domains
Putative conserved domains have been detected, click on the image below for detailed results.
75 1= 30 45 1) s an
THF - DWA drterface 440 Fy A & Ak A WYY YYY A -

Specific hits

Superfanilies HU_IHF superfamily

Distribution of 100 Blast Hits on the Query Sequence &

Mouse over to see the defline, click to show alignments |

Color key for alignment scores

<40 40-50 | 80-200 >=200

Ouery [ e e e

| | | | | | |
0 10 20 30 40 50 &0 70 a0 30

r
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NCBI BLAST Conserved Domains
http:/ /blast.ncbi.nlm.nih.gov /

Conserved
1= Domains
965 -
MNewSearch | CDD Home | PubMed [ Protein | Structure | Taxonomy [ Hel
Conserved domains on [ic127378] SHOW CONCISE DISPLAY|
= Local query sequence
Graphlcal sSummary show options »
1 15 30 45 1} 75 an
Query seq. e —
IHF "dimer interface g4 Fy ik ik ik dh ik ik Dok i Ak & ik & & Y
IHF - DNA interface Jgi i & b A Ak & A Ak & hidd i W P
Specific hits HU_THF
"?“'SPECiFiC PRK10G6G4
L ' Bac_DNA_binding
. ' BHL
HimA
PEK10/53
ihfB
hip

ihfna

himA
Superfanilies HU_IHF superfamily |

Search for similar domain architectures | Refine search |
List of domain hits ?
i

Description Pssmid Multidom E-value
Hed00591, HU_IHF, Integration host factor (IHF) and HU are small heterodimeric members of the DNABIL.. 289683 no 2e-17
HPRK10664, PRK10664, transcriptional regulator HU subunit beta; Provisional 138067 na Be-23
[+ pfam00216, Bac_DNA_binding, Bacterial DMA-binding protein 108281 no 1e-21
[+lsmart00411, BHL, bacterial (prokaryotic) histone like domain 128689 no Be-21
HCOGO776, HimA, Bacterial nucleoid DNA-binding protein [DNA replication, recombination, and repair] 31118 no Be-18
HPRK10753, PRK10753, transcriptional regulator HU subunit alpha; Provisional 138142 no 2e-16
[+ PRKO0199, ihfB, integration host factor subunit beta; Reviewed 134166 no 1e-12
: [+ TIGROOSEB, hip, integration host factor, beta subunit 130061 no 1e-11
J HPRKO028B5, ihfA, integration host factor subunit alpha; Reviewed 134205 no Be-11
HTIGROOSAT, himA, integration host factor, alpha subunit 130060 no Ge-10

' @ ® Doug Brutlag 2010
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HOME |

NCBI

SEARCH | SITE MAF |

Bacterial DNA-Binding Protein

Conserved

http:/ /blast.ncbi.nlm.nih.gov/

:

965 -

Entrez

Structure

Protein

Help

PEb e T STANERS
Statistics 2 Solution structure of the HU protein from Badillus stearothermophilus. J. Mol Biol 1995 Dec 8; 254(4)692-
3
pfam00216 is 2 member of the superfamily cl00257.
(" Reformat ) Format: | Compact Hypertext |'3| Row Display: Color Bits: [ 2.0 bit [#] Type Selection: [ top listed sequences 4

1P78_B 1 MNKGELVDAVAERA.[3].KKQADAVLTAALETITEAVSSGDRKVILVGFGSFESRERKAREGRNPKTNEKMEIPATRVPA
guery 1 MNKSQLIDKIAAGA.[3].KAAAGRALDAIIASVTESLKEGDDVALVGFGTFAVKERAARTGRNPQTGKEITIAARARKVES
gi 14194648 1 MNETELIHQVAERT.[3].KEKDAGEVVNTVFDVIAESLAQGDSVOQLIGFGNFEVRERAARKGRNPQTGEHIDIAATETPA
gi 81857031 3 LTKDQLIQDIAEAI.[3].KTIVRSALDQLAEIVKDALENDGEITLPGIGRKLEVSERPARTGRNPQTGKAIEIAAKRVAK
gi 60392169 1 MNKTQLIDVIADRA.[3].KTQARKAALESTLAATTESLEKEGDAVQLVGFGTFEVNHRAERTGRNPQTGKEIKIAAANVPA
gi 14194652 1 MNKTQLIDFIAEKA.[3].KVQAKAALEATLGAVEGALKDGDOQVQLIGFGTFKVNHRSARTGRNPKTGEEIKIAAARNVPA
gi 81776087 1 MNENELVSAVADAA.[3].KGDAQSAVDAVFSVITGELKEKGGDVRLVGFGNFITVSKRAASTGRNPQTGAEVEIPARTVPEK
gi 14194651 1 MNEKTQLVEQIAANA.[3].KASAGRALDAFIEAVSGTLOSGDOQVALVGFGTFSVRTRAARTGRNPKTGEEIKIAEARVES
gi 12643997 1 MNKSELIDAIAASA.[3].KAVAGRALDAVIESVIGALKAGDSVVLVGFGTFAVKERAARTGRNPQTGKEIKIAARKIPG
gi 1706310 1 MNKSQLIDKIAAGA.[3] .KAAAGRALDAVIASVTDSLKAGDDVALVGFGSFTVRERSARTGRNPQTGKEIKIAARKVPA
1P78_B 79 FSAGEKLFREKVA 90
guery 79 FRAGKALKDAVN 90
gi 14194648 79 FKAGKQLKDAVEK 90
gi 81857031 81 FVPAKALTDAIN 92
gi 60392169 79 FVSGKALKDAVEK 90
gi 14194652 79 FVAGKALKDAIK 90
gi 81776087 79 FSAGKGLKDAVN 90
gi 14194651 79 FKAGKALKDACN 90
gli 12643997 79 FKAGKALKDAVN 90
gi 1706310 79 FRAGKALKDAVN 90

LB

-

v

| *
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= e NCBI Blast Distance Tree

This tree was produced using BLAST pairwise alignments. more...

m Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. Go)

Tree view for RID: NWZ0OANPYO016, query ID: Icl|82136, database: swissprot

Distance

Tree method Max Seq Difference

S G Reset (‘Download ) in | Newick Format (4] &
| Fast Minimum Evolution 4] &/ 0.85 I4+] © | Grishin (protein) W ©

rectangle slanted radial force & [ Show distance Mouse over an internal node for a subtree or alignment

Fchlame: Full=Db4- binding protein HU
41 Rreciame: Full=Db - binding profein HU- alpha,
@ RecMame: Full-OMA&- binding profein HU

& b vituses | 2 lepes
5 o Reclame: Full=DhA- binding protein HU; altlme: Full=Dia- binding protein 1 Alfame: Full=TL29
i @ Rechlame: Full=DMA- binding protein HU
| d proteobacteria 5 leaves
0 & profecbacteria 23 leaves
@ - Rechlame: Full=integradion host factor subunit alphe; Short=IHF alphia
@4 . enterobacteria] 17 leaves
s la g proteobacteda | 23 leaves
9 [ “4 Rechame: Full=intearation host fector subunit alphe; Short=IHF-alpha
. RecMame: Full=intearation host factar subunitalphi; Shott=IHF-alpha
4 .| & proteobactetia | 16 leaes
@ & Rechlame: Full=intearedion host factor subunit alphe; Short=IHF alphi
I {jbpmfeobaderian?lewes
g & < RecMame: Full=intearation host factor subunit alphi; Short=IHF-alpha
a @ Rechlame: Full=integration host factor subunit alpha 1; Short=IHFalpha 1
& “J Reechlame: Full=intearadion host factor subunit alphe; Shott=IHF alphi
3 o enferobacteria | 2 leauves
& -] b profecbacteria] + leaves
@ {1 i proteobacteria) 51 leaves
<l profecbarcteria | 2 leases
a & & Raachlame: Full=DbaA- binding protein HU
a <A chlamydias | 2 leaves
3 @ Rechame: Full=OMA- binding protein HU
5 @ Rechlame: Full=5F B2 prophage derived DN-binding protein HU 2
=] firmicutes | 10 leaves
| & profeabacteria| 3 leaues
& profeobacteria | 5 leases
4 Fs < cenobacteria | 2 leawes
& @ Rechame: FullzOn&-binding protein HU homolog; &Htame: Full=Histone like protein
& ] profeobacteria | 3 lewes
a i Rechame: Full=DMaA- binding protein HU
@ Rrechame: Full=DhaA-binding protein HU
& protenbacteria | 45 leaves
53 @ protenbacteria ) 2 leaes
5 = Lenterobacteria ) 3 leaves
< gproteobacterial 10 leaves
9 - g protecbacteria| 3 leares
3 & b enterobacteria 12 leayes
] & o oeprotenbac teria | 9 leaves
a @ < g profeobacteria] 11 leaves
a ¢ ol g proteobiacteria ] 4 leaes . _
- & Rechiame: Full=infegreafion host factor subunit bete; Shor=IHF-bete.
< é%pmfeohaderiu 17 leawes
ey | Fprofecbacteria] 11 leaves
-ﬁﬂ b- profeobia betia | 23 leaues
3 ] spirochetes | 7 leaes
| <] high OC Sram+| 4 leaves
] i Rechlame: Full=Dbl4- binding protein HU 1; sltame: Full=H =]
s g  Rechlame: Full-Dhl- binding protein HE1

4 - Rrechame: Full=Transception factor 1
Rectiame: Full=0MA- binding protein HTa
<) g protebac feria | 5 leaves
<1 g-protecbactetia | + lases
3 - enferobacteria| 3 heawes
o & RecMame: Full-DMA-binding protein HU- alpha,
a Venterobacterial 3 leaes
< beprofenbacteria | 2 leaves
@ Rechlame: Full=Dha-binding protein HU
e 2 Rechame: Full:DMA-binding protein HU- bete
@ <l g profeobactea 2 leaes
& Reechdame: Full=Db- binding proein HU- befeg A tame: Full=t51; Alteme: Full-H- 1
9 Rechlame: Full=0M - binding protein HU- bede; A rdame: Full=ms1; altrame: Full=HU- 1
HHUH514

e R ey e T

o g g o S L e T Ly g it S B SIS

Hide Color Map

Show removed sequences

Sequence Label | Sequence Title (if available)

B

Collapse Mode | Blast Name | :-] &

Blast names color map
unknown

enterobacteria
g-protecbacteria
b-protechacteria
firmicutes
a-protecbacteria
cyanobacteria
cryptomonads
thermotogales
e-protecbacteria
d-protecbacteria

bacteria

high GC Gram+
spirochetes
viruses
mycoplasmas
chlamydias
euryarchaeotes
aquificales
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NCBI Blast Distance Tree

http:/ /blast.ncbi.nlm.nih.gov /

Tree view for RID: NWZ0OANPYO016, query ID: Icl|82136, database: swissj

Tree method Max Seq Difference Distance — —_— —
: _ { Reset [ Download ) In Mewick Format 5 | &
| Neighbor Joining s | & o.85 3 | & | Grishin (protein) | &

rectangle slanted radial force @iouse over an internal node for a subtree or alignment

ll=intearation host
enterobactetia | 2 leaves
centerobacteria ] 7 leanes
» Recame: Fullzintegration host.
_Rechame: Full=intearation hast
“| o proteabacteria ] 14 leaes
2 pechlame: Fullzintearation host
<1 g protecbacterial 2 leaves
& Rechlame: Fullzintearation host
“Ab protecbacteria | 5 leawes
& proteabacteria| 51 leawes
=1 proteobacterial 5 leaves
Recame: Full=DhA-binding p..
=1 & proteabacteria| 2 leaves
@ Rechame: Full=DMA- binding p..
o * & RecMame: Full=DHA-binding p..
U chlamsdias | 2 leaes
Lspirochetes | 7 leawes
e protecbacteria| 45 leaes
o Rectlame: Fullzintearation host
* Recame: Fullzintegration host
“ Rechame: Full=Intearstion host.
" enterobacteria| 3 leaves
| profeobacteria | 9 leaves
achlame: Full=intearation host,
protecbacteria ] 2 leaves
 proteobacteria | 11 leaes
protecbacteria ] 2 leaves
protecbacteria ) € leaves
o 3 proteabacteria| 3 leaves
enterobacteria ] 19 leanes
Lo profeobacteria | 3 leaves
“ | g-profeobacteria | 17 leaues
b-proteobacteria | 23 lepues
g protecbacteria] 11 leaves
A high GC Gram+| 4 leauves
= e protenbacteria ] 3 leaves
o & o e @ Rechame: Full=DMA- binding p..
e e & & & =& proteabacteriag 5 leaves
- 2 1+ e - 2r Rechame: Full=DA-binding p..
& =Adcvenobacteria 2 leaves
@ RecMame: Full=DNA-binding p..
@ e Rechame: Full=DMA- binding p..
firmicutes | 12 leaes
=l protenbacteria| 3 leaves
Rechame: Full=DHA-bindina p..
enterobacteria ] 3 leates
o <l & protecbacteria | 2 leaves
(=] » RecMame: Full=DN&- bindina p..
o= centerobacteriag 3 leaes
I o profecbacteria| 2 leanes
e & Rechame: Full=DhA-binding p..
2 Rechame: Full=DM - binding p..
o & RecMame: Full=DhA-binding p..
Rechame: Full=Transcripfion fa..
o @ Rechlame: Full=DrA- binding po.
L= 2 Rechame: Full=DhA- binding p..
wiruses | 2 leaves
©» Rechame: Full=DA- binding p..
1 protecbacteria 2 leaves
=1 b protecbacteria| 2 leaves
2 Rechame: Full=DhA-binding p..
2 Rechame: Full=DrA- binding p..
- Rechame: Full=DkA- binding p..
@ & BHUHMS14
RecMame: Full=DNA-binding p..
13 protecbacteria ] 2 leaves
- = b proteabacteria | 4 leauses
lenterobacteria | 2 leaves
o *F RecMame: Full=intearation hast,
=] @ RecMame: Fullzintegration host.
b profeabacteria] 14 leaves
< | g-proteobacteria | 24 leaves
| #protenbacteria | 235 leaes
enterobacteria | 4 leases
Rarhlame: Fullzintearatinn hnst
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BLAST High Scores
http:/ /blast.ncbi.nlm.nih.gov /

Distribution of 100 Blast Hits on the Query Sequence

' Mouse over to see the defline, click to show alignments
Color Heyr_fnr alignmn_ant sScoraes
<40 40-50 _ 20-200 =>=200
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BLAST High Scores
http:/ /blast.ncbi.nlm.nih.gov/

Score E

Sequences producing significant alignments: (Bits) WValue

‘l sp |POACF6.1 |DBHB _EC0O57 RecName: Full=DNA-binding protein HU-b... 174 le-43

sp|POALIRB8.1 |DBHB_SALTY RecName: Full=DNA-binding protein HU-b... 172 3e-43

sp|P52681.1 |DBHB_SERMA RecName: Full=DNA-binding protein HU-b... 158 Be-39

sp |P05384.3 |DBHB_PSEAE RecName: Full=DNA-binding protein HU-beta 142 TJe=-34

sp |Q9K0S9.1 |DBHB_VIBCH RecName: Full=DNA-binding protein HU-beta 135 S5e-32
sp |Q9KHS6.1 |DBHB_PSEF5 RecName: Full=DNA-binding protein HU-beta 129 se-30 [E

sp |Q9LA96.2 | DBHA AERHY RecName: Full=DNA-binding protein HU-a... 127 le-29

. sp|P52680.1 |DBHA SERMA RecName: Full=DNA-binding protein HU-a... 124 le-28

sp | POACF2.1 |DBHA EC0O57 RecName: Full=DNA-binding protein HU-a... 123 3e-28

B sp|POAIR6.]1 |DBHA SALTY RecName: Full=DNA-binding protein HU-a... 122 7e-28
— sp|Q87E48.1 |DBH XYLFT RecName: Full=DNA-binding protein HU 121 se-28 [

sp|P64389.1 | DBHB_NEIMB RecName: Full=DNA-binding protein HU-b... 121 le-27

sp |P28080.1 |DBHA VIBPR RecName: Full=DNA-binding protein HU-a... 119 4e-27

sp |Q9PE38.1 |DBH XYLFA RecName: Full=DNA-binding protein HU 116 de-26
i sp |QS5HFV0.1|DBH STAAC RecName: Full=DNA-binding protein HU >s... 114 1e-25 [E

. sp|P43722.1 |DBH HAEIN RecName: Full=DNA-binding protein HU 114 2e-25

sp|POA3HO.1 |DBH BACST RecName: Full=DNA-binding protein HU; A... 112 TJe=25

sp |Q9KV83.1 |DBHA VIBCH RecName: Full=DNA-binding protein HU-a... 111 9a-25

sp |Q9KDAS.1 |DBH1 BACHD RecName: Full=DNA-binding protein HU-1 110 2e-24

sp |Q8BKA69.1 |DBH_BUCAFP RecName: Full=DNA-binding protein HU 109 de-=24

sp |P08821.2 |DBH1 BACSU RecName: Full=DNA-binding protein HU 1l... 108 Be-24

sp|P57144.1 |DBH BUCAT RecName: Full=DNA-binding protein HU i08 le-23

L sp |Q9CK94.1 |DBH PASMU RecName: Full=DNA-binding protein HU 108 le=23

sp |Q9JR30.1 |DBHC NEIMA RecName: Full=DNA-binding protein HU-b... 107 le-23

sp |Q9K7K5.1 |DBH2 BACHD RecName: Full=DNA-binding protein HU-1 107 2e-23

sp |P96045.1 |DBH_STRTR RecName: Full=DNA-binding protein HU 104 le-22

sp |POA3T0.1 |DBH_STRP3 RecMName: Full=DNA-binding protein HU >s... 102 4e-22

sp |Q9XB21.1 |DBH_STRMU RecName: Full=DNA-binding protein HU 102 6e-22

sp|Q9XB22.1 |DBH STRDO RecName: Full=DNA-binding protein HU 100 3e-21

sp|P68573.1 |DBH2 BACSU RecName: Full=SPBc2 prophage-derived D... 99.0 Te=21

sp |Q9XB20.1 |DBH STRGN RecName: Full=DNA-binding protein HU 98.2 le-20

sp|P05385.1 |DBH_CLOPA RecName: Full=DNA-binding protein HU 96.3 4e-20

sp |Q9ZF89.1 | DBHA BURPS RecName: Full=DNA-binding protein HU-a... 95.9 5e=-20

sp [QB89B22.1 |DBH_BUCBP RecName: Full=DNA-binding protein HU 95.9 6e-20

sp |Q9CI64.1 |DBH LACLA RecName: Full=DNA-binding protein HU 94.4 2e-19

sp|P02344.2 |DBH RHIME RecName: Full=DNA-binding protein HRm 92.4 6e-19

sp |Q9HTLO.1 |DBHA PSEAE RecName: Full=DNA-binding protein HU-a... B89.7 4e-18

R sp|P02348.1 |DBHS5_ RHILE RecName: Full=DNA-binding protein HRL5... B86.3 de=17

ALY Y] splo68XJ6.1 |DBH_RICTY RecName: Full=DNA-binding protein HU 85.5 8e-17
A1 B sp|P05514.2 |DBH_ANASF RecName: Full=DNA-binding protein HU 84.3 2e-16 [
e R £ sp|P29214.1 |DBH GUITH RecName: Full=DNA-binding protein HU ho... 84.0 2e-16 [E
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GENE ID: 1107533 asr3935 | DNA binding protein HU [Nostoc sp. PCC 7120]
(10 or fewer PubMed links)

Score = 84.3 bits (207), Expect = 2e-16, Method: Compositional matrix adjus
Identities = 39/89 (43%), Positives = 59/89 (66%), Gaps = 0/89 (0%)
Query 1 MNESOLIDKEIAAGADTSKAAMRGRATL.DATTASVITIESLEEGDDVALVGFGTFAVEERALRTG 60
MMNE +L+D +4A B ++K F=N I, A + ++ E++ GD V LVGFG+F +ER AR G

Sbijct 1 MNEGELVDAVAERKASVIEKEQADAVLTAATLEFTTI TEAVSSGDEVITILVGFGSFESREREAREG 60

Query 61 RNPOQTGEEITIAAAKVPSFRAGKALEDAWV 89
RNP+T +++ I A +VP+F AGK ++ W
Sbijct 61 RENPETHNEKMEIPATRVPAFSAGEKLFREEWV 89

>Osp |P29214.1 |DBH GUITH [ recHame: Full=DNA-binding protein HU homolog; AltN:
protein
Length=93

GENE ID: 857075 hlp | DNA-binding protein hu homolog [Guillardia thetal]
(10 or fewer PubMed links)
Score = B4.0 bits (206), Expect = 2e-16, Method: Compositional matrix adjus:
Identities = 36/90 (40%), Positives = 59/90 (65%), Gaps = 0/90 (0%)
Cuery 1 MNESQLIDEIAAGADTSKAAARGRAL.DATTASVITESLEEGDDVALVGFGTFAVEERALRTG 60
MNESQLT KIA SK + 4+ A + 44+ G+ V LVGFG+F +ER AR G
Sbjct 1 MNESOLISKIAY Y TKYSKTDIEKITTSMLEI IVDTVATGEEVTILVGFGSFEARERKAREG 60

Query 61 RNPOTGEEITIAAAKVEPSFRAGEALEDAVN Q0
RNP+TG+++ + A+++P+F G ++ VN
Sbijct 61 RNPRTGEEKLFLPASRIPTFSVGNEFEFRNEVMN a0

>(sp|P36206.2 |DBH THEMA RecMame: Full=DNA-binding protein HU
Length=90

Score = 84.0 bits (206), Expect = 2Ze-16, Method: Compositional matrix adjus
Identities = 44/90 (48%), Positives = 59/90 (65%), Gaps = 0/90 (0%)

Cuery 1 MNESQOLIDKIAAGADTSKAAAGRALDATTASVITESLEKEGDDVALVGFGTFAVEERAARTG 60
M K +LID++A L&A K LD I+ ++TE+L +G+ V +VGFG+F V++ AAR G
Sbijct 1 MTERELIDRVARKKAGAKFKKEDVELILDT ILETITEALAKGERVOQIVGEFGSFEVREARLREG 60

ouery &1 ENPOTGEEITIAAAKVPSFRAGEALEKDAVN 20
NEPQT K ITI KVPF F+ GEKALEK+ WV
Sbijct 61 VNPOTREFPITIPEREVPEFEPGEALEEEVE 90
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B



http://blast.ncbi.nlm.nih.gov/
http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/

BLAST Typical Alignments
http:/ /blast.ncbi.nlm.nih.gov /

GENE ID: 1107533 asr3935 | DNA binding protein HU [Nostoc sp. PCC 7120]
(10 or fewer PubMed links)

Score = 84.3 bits (207), Expect = 2e-16, Method: Compositional matrix adjus
Identities = 39/89 (43%), Positives = 59/89 (66%), Gaps = 0/89 (0%)
Cuery 1 MMNESQLIDEIAAMAGAD I SEAAMAGRATL.DAT TASVITIESLEEGDDVALVGFGTFAVEERALRTG 60

MMNEK +L+D +A A ++K A L A + ++ E++ GD V LVGFGHF +ER AR G
Sbijct 1 MMNEGELVDAVAEKASVIERKQOADAVLTAATETT TEAVSSGDEVILVGFGSFESREREAREG &0

Query 61 RNPOTGHREITIAALEVESFRAGEALEDAV B9
RNP+T +++ I A +VP+F AGK ++ Vv
Sbijct 61 RNPETHNEKMEIPATRVPAFSAGELFREEWV B9

>sp|P29214.1|pBH _cUITH [E] RecName: Full=DNA-binding protein HU homolog; AltN:
protein
Length=93

GENE ID: 857075 hlp | DNA-binding protein hu homolog [Guillardia theta]
({10 or fewer PubMed links)

Score = 84.0 bits (206), Expect = 2e-16, Method: Compositional matrix adjus
Identities = 36/90 (40%), Positives = 59/90 (65%), Gaps = 0/90 (0%)

Query = MMNESQLIDEIAAGAD I SKAAARGRALDATITASVIESLEEGDDVALVGFGTFAVEERALRTG 60
MMESQLT KIA SK + + +++ + +++ G+ V LVGFGHF +ER AR G
Sbijct 1 MMNEKSOLISKIAYY ITKYSKTDIEKITITSMLEI TVDTVATGEEVILVGFGSFEARERKAREG 60

Query 61 RNPQTGEKEITIAAARKVESFRAGEAT.EKDAVN S0
RNP+TG+++ + A+++P+F = ++ VN
Sbijct 61 RMNPRTGEFKLFLPASRIPTFSVGNFEFRMNEWVN S0

>sp|P36206.2 |DBH_THEMA RecName: Full=DNA-binding protein HU
Length=90

Score = 84.0 bits (206), Expect = 2e-16, Method: Compositional matrix adjus
Identities = 44/90 (48%), Positives = 59/90 (65%), Gaps = 0/90 (0%)

Query a i MMNESQLIDKITAAGADTSEAAAGRALDATTASVIESLEEGDDVALVGFGTFAVEERAARTG 60
M K +LID++A A K LD I+ ++TE+L +GE+ V +VGFG+F V++ AAR G
Sbijct 1 MTEKKELIDRVARKKAGARKKKDVELILDTILETITEALAKGERVOIVGFGEFEVREALARKG 60

Query 61 RNPOTGREEITIAAAREVESFRAGEALEDAVN 20
NEFQT X ITI EKVP F+ GEALEK+ WV
Sbijct 61 VNPQTREFPITIPEREKEVEFEFEPGEALEEEVE 90
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NCBI Blast Taxonomy Report
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Tax BLAST Report

Index
. » Lineage Report
* Organism Report
» Taxonomy Report
l = Help
Lineage Report
root

. cellular organisms

H . . Bacteris [ eubacterial

+ «+ .« Proteobacteria [ proteocbacterial
‘ v « o « Gammaproteobacteria [ g-protegbacterial
+ s+ s« « . Enterobacteriaceae [ entercbacterial
« + = « « « Escherichia [ enterobacteria]
« + s« & s+ » . Escherichia coli [ enterobacterial
o mom owm wowo. BeEcharlchia osli (15 125 2 hits [ emterocbacteria] DNA-binding proteim HU-beta (NS1} (HU-1} >gi|82581655|sp|
& osoes & oweox Boachearichia coli 65 2 hits [ entercbacterial Integration host factor sub: (IHF-beta) >gi|6T7464€
s s+ a a s« « Salmonella typhimurium = 124 3 hits [ emterocbacteria] DNA-binding proteim HU-beta (NS51} HU=-1) >gi|6039217Z|=sp|
w s+ a o « « Serratia marcescens 116 4 hits [ entergbacteria] DNA-hinding proteim =beta (NS1} (HU-1)
s s+ s o « o Buchnera aphidicola 92 3 hits [ enterobacterial DNA-binding protei
! « s« o w« « « Buchnera aphidicola {Schizaphis gramin & 91 3 hits [ entercbacterial DNA-bhinding protein
+ s+ s« o « o Buchnera aphidicola (Baizongia pistaci B 82 1 hit |[entercbacterial DNA-binding proteim HU
T TR - -0 I 1 Lo B EIEY W ' 2 | ¢ o P B AP S R e 65 1 hit [ entercbacterial Integration host factor subunit beta >gi|5404]
« + w o « o Erwinia chrysanthemi str. 383 A e A i 63 2 hits [ entercbacterial Integration host factor subi t beta
M omemeE e TN PN AL it b o e R S i e SR 62 Z hits [ entercbacterial Integration host factor subunit beta
v o on n = « Bhigella flexneri .... A I b v 1 A i 28 1 hit [ entergbacteria) Glycogen synthase (Starch [ bacterial glycogen] synthase)
o s+ ow o« o« Popndomonss acFrugingga -----mmmmmssmssse————— 105 4 hits [ g-protecbacterial DNA-hinding proteim HU-beta
G EerEre e SRR AR BRI o il v o o e ko e v o 104 4 hits [ g-proteobacteria] DNA-binding protei ~beta
« s+ ow o« « Beromonas hydrophila .. S TR »a 100 1 hit |[g-proteobacteria] DNA-binding proteim —aloha
+ s+ a a2 . Pzpudomonas fluorescens e v e A e 98 1 hit [ g-proteobacteria] CHNA-binding protei ~beta
a woms ackwlalla - Fastidiged Temaoulal. ..secssonsssesmns 98 2 hits [ g-proteobacterial DNA-binding protein
G EEv e el R Sl R i e kv s v B e 95 3 hits [ g-proteobacterial DNA-binding protei
w womnE o OLEERG G RN R e YA A DR e o e e 93 1 hit [ g-proteocbacteria] DNA-bhinding protein -alpha
« « 2 2« . Hapmophilus inf o O e SO S R E 88 3 hits [ g-proteobacterial DNA-binding protei
a el aatpuERll s ML ERELEE o v o v v w e s 82 3 hits [ g-proteobacteria] DNA-binding proteim HU
« « « « « Popudomonas putida ET2440 .....ccuvesncannnas 68 2 hits [ g-protecobacterial Integration host factor it ~beta} >gil|&60333
+ s+ a a » Pspudomonas sSyYringae pv. tomato ...csscnsnssa 68 Z hits [ g-proteobacteria] Integration host factor t beta)
e eom e woManBRElGLE RABHAIWELEE oo ae s e e e s 67 Z hits [ g-proteobacteria] Integration host factor t ~beta}
 wimew a WLBELD BOraDOMBLTEI R «oaem s e e e nw e 65 Z hits [ g-proteobacteria] Integration host factor t -beta}
B EEn e e SR SR R AR T ML T e aL g o o et it T v o €5 Z hits [ g-proteobacteria] Integration host L.
B owesew w BibEdE WATAIET S FFOIB ooow o mimmn i e e 62 1 hit |[g-proteobacterial Integration host t
o eE e wr R A . o e v, . e v 62 Z hits [ g-proteobacteria] Integration host t
« + wo « o« Manthomonas campestris pw. campestris ....... 59 2 hits [ g-protecbacterial Integration host t I
« + = = » Xanthomonas axonopodis pw. Citrl ccicccannsna 58 1 hit [ g-proteobacteria] Integration host el
Z2 hits [ b-proteobacterial DNA-hinding protein N
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NCBI Blast Organism Report
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Organism Report

Escherichia coli Ol57:H7 [ entercbacteria] taxid B3334

gi|B82581654|sp | POACFG | DBHB ECOL7 DNA-binding protein HU-be... 125 4e-29
B gi|B82581650|sp| POACFZ | DBHA ECOLY7 DNA-binding protein HU-al... 85 3e-20
Salmonella typhimurium [ entercbacterial taxid 602
gi|6039217] |sp|POAIRSE | DBHE SATTY DNA-binding protein HU-be... 124 1le-28
gi|603921608|sp|POAIRG | DEBHA SALTY DNA-binding protein HU-al... 95 3e-20
gi|60392433|sp|POAISO|IHEA SALTY Integration host factor s... 56 Z2e-08
. Serratia marcescens [ entercbacteria] taxid 615
gi|l1706310|sp|P52681 |DEHE SERMA DMA-binding protein HU-bet... 116 Z2e-26
gi|1706308|sp|P52680 | DEHA SERMA DMA-binding protein HU=-alp... 88 de-21
gi|12428Q)|sp|P23303|THFE SERMA Integration host factor sub... 83 le-=10
gi|400046|sp|P23302 | THFA SERMA Integration host factor sub... 57 le-0B
Pseudomonas aeruginosa [ g-protecbacterial taxid 287
gil126439897|sp|P05384 | DBHR PSEAF DNA~binding protein HU-beta 105 3e-23
gi|14194645|sp|Q9HTI0|DRHA PSEAFE DNA-binding protein HU-alpha 16 Ze-14
gi|2485249|sp|051473|THFB PSEAF Integration host factor su... 66 Ze-11
gi|2485247 |sp|Q51472 | THFA PSEAF Integration host factor su... 56 2e-08
Vibrio cholerae [ g-protecbacteria] taxid 666
gi|14193465] |sp|09KOST | DBHB VIBCH DNA-binding protein HU-beta 104 bBe-23
gill14194652 |sp|Q9KVE3 | DBHA VIBCH DMA-binding protein HU-alpha 90 2e-18
gi|14194866]sp|Q9KOT4 | THFB VIBCH Integration host factor s... 63 Ze-10
gi|l14194867|sp|QOKSEN4 | IHEA VIBCH Integration host factor s... 56 Z2e-08
Aarmamanasa hwvAdranhila [ dermentanhacrtrarial tawid RdAd \ Doug Brutiag 2010
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biocomputing solutions

Algorithm and Feature Index

DeCypher

. The following links will take you to specific algorithm pages. §j On-line Product Documentation Set and Web Links

=

Tera-Blast™ N DNA to DNA @

DNA to DNA o)

ﬁ DNA to Protein (ﬂ
Tera-Blast™ P -

Protein to DNA @

Protein to Protein (1)

Tera-Probe™ DNA to DNA 0

- G.ennn".li-:: DNA .to Gﬁdim DHA
Coding DNA to Genomic DNA

i
© ©

[
e e i

Genomic DNA to Protein @

GeneDetective™ .
Protein to Genomic DNA @

Genomic DNA to Protein HMM (@)

Protein HMM to Genomic DNA (@)

DNA

ClustalW @
Protein @

e T i

Smith-Waterman
Standard, Semi-Global,
Double-Affine

FrameSearch
Symmetric Frame

Independent™ for DNA to
DNA

Hidden Markov Model
(HMM)

HMM FrameSearch

ProfileSearch

Profile FrameSearch

DMA to DNA
DMA to Protein

Protein to Protein

Protein to DMA
 DNAtoDNA
DNA to Protein
Protein to DNA
DMA to Frétéin HMM

Protein to Protein HMM

Protein HMM to Protein
Protein HMM to DNA
DNA to Protein HMM
Protein HMM o DNA
DMA to Protein Profile

Protein To Protein Profile

Protein Profile to Protein

Protein Profile to DNA

DMNA to Protein Profile

Protein Profile to DNA

| & _ 2 RY 4000 |

e &

@: a@- @'!» £Ere__r

l‘@l I@r @r

B BB

2010


http://decypher.stanford.edu/
http://creativecommons.org/licenses/by/3.0/
http://decypher.stanford.edu/

TimeLogic“

biocomputing solutions

=

DeCypher Smith-Waterman Search
Protein Query vs. Protein Database

Decypher Search Engine Input

TimeLogic

biccomputing solutions

http:/ / decypher.stanford.edu/

DeCupher

(0] Job Description: DeCypher Smith-Waterman Search Protein Query vs. Protein Database
L] E-mail Address:
(0] Return Results: | To your web browser | 3—] As: | web Page '--ﬁ-i
) Protein Query: (" Choose File ) no file selected
Click Browse... to upload
your local file, or paste SHU-NS1
¢ Query datainio the text box. MNESQLIDEIAAGADI SKAARGRALDAT IASVTES LEEGDDVALVGFGTFAVKERARRTGRNPOTGKETT
Use only one query entry if IANAKVPSFRAGKALEDAVN
requesting a Graphic reply.
Use Example Query et
Description Entries Symbols Updated =
Frotein Database: [Treponema pallidum (NCBI 1036 356216 19-March-2003 -
@ Select only one if | tumoraa 1 393 l9-December-2004
requesting an iterated |Uniprot-swissProt: 57.7 497293 175274719 l0-September-2009
search. Uniprot—TREMBL: 57.7 9145906 2958343657 l0-September-2z009 (1)
Ureaplasma urealyticum ( 614 231000 19-March-2003 -
D Submit
@ Job Options: [ Hide )
@ Algorithm Variation: | Local (Standard) | 5] D Score Threshold: 1
@ Filter Query: [ @ Significance Threshold: | 10 =
@ Max Scores: 500 @ Weight Matrix: | blosum&2 [ %]
@ Max Alignments: 20
@ ldentity Symbol: [ match Letter [ 5]
@ Show Significance: | E-walue #]
L] Gap Open Penalty: 12
@D Gap Extend Penalty: 2
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RANK 19 Score = 297.00 E Value = 9.2e-033
Q = CGI_Templ7444106e02.seqg

QF = 1 #Q Symbols = 90

T = sp|Q87E48 |DBH_XYLFT

TF = 1 #T Symbols = 94

D = DNA-binding protein HU 0S=Xylella fastidiosa (strain Temeculal / ATCC 700964) GN=hup PE=3 SV:
Identical Match = 57 Similar = 73 Total # 0Of Gaps = 0

. Identity: Alignment = 64% Query = 63% Target = 60%
Similarity: Alignment = 82% Query = 81% Target = 77%

Qs = 1 QE = B9 TS = 1 TE = 89

Q 1 MNKSQLIDKIAAGADISKAAAGRALDAITIASVTESLEKEGDDVALVGFGTFAVKERAARTG
MNE++LID +AA A++SK AGRA+DA++ +TE+LEKEGD V LVGFGTF V++RA R G

T 1 MNKTELIDGVAAAANLSKVEAGRAIDAVVNEITEALKEGDSVTLVGFGTFQVRQRAERPG

‘ Q 61 RNPQTGKEITIAAAKVPSFRAGKALKDAV

RNP+TG+ I IAA+ PSF+ GEALKDAV

T 61 RNPKTGEPIMIAASNNPSFKPGKALKDAV

RANK 20 Score = 296.00 E Value = 1.3e-032

Q = CGI_Templ7444106e02.seqg

QF = 1 #Q Symbols = 90

T = sp|P64388 |DBHB_NEIMA

TF = 1 #T Symbols = 89

D = DNA-binding protein HU-beta 0OS=Neisseria meningitidis serogroup A GN=hupB PE=3 SV=1
Identical Match = 62 Similar = 72 Total # 0Of Gaps = 0

Identity: Alignment = 69% Query = 68% Target = 69%

Similarity: Alignment = 80% Query = 80% Target = 80%

Qs = 1 QE = 89 Ts = 1 TE = B9
Q 1 MNKSQLIDKIAAGADISKAAAGRALDAIIASVIESLKEGDDVALVGFGTFAVKEKERAARTG
MNEKS+LI+ IA ADISKAAA +ALDA +VT +LEK+GD V LVGFGTF V ERA R G
T 1 MNEKSELIEAIAQEADISKAAAQKALDATTNAVTTALKQGDTVTLVGFGTFYVGERAERQG
Q 61 RNPQTGKEITIAAAKVPSFRAGKALKDAV

RNP+TG+ +TIAAAK P FRAGKALEKDA+
T 61 RNPKTGEPLTIAAAKTPKFRAGKALKDAL
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e Page = Dowwnload Al Hits (For intermet Explorer E

ts for Job COCOGI_ Temp1 74441 06202
rpher Smiith-WWaterrmamn Search Proteim Cluae

=TR™Y TOCTITIS] FHUO-TIS1

uits for: HU-NS1: (Length=93)

= T.FEET™NTEHE ] L=

wEFRCE TYFPE ] o { AT I A T I )
TR ] d:=: "decvyvpher-“nmatrix/,blos"
= | PEMNAT.TY ] — 1 2 . D0

TETIID PEMNATL.TY ] —_2 . DD

W S F AR TOR ] i

L muam possilbhle SO OIT e Ffor Tthis c

~ SCORERE CoFE T ARCGE T | AT S ST TR E VALUE DESCRIPTION

A 32 00 1 sp | POACFEFG&G | DBHEBE_ 1 2.2e-051 DNA-binding protein HU-beta 0OS=Escherichia coli |
A4 32 .00 1 sp | POACFS | DBHB_ 1 2.2e-051 DNA-binding protein HU-beta 0OS=Escherichia coli |
43I .00 B S | POACF4 | DBEHB_ 1 2.2e-051 DNA-binding protein HU-beta O0S=Escherichia coli

d4 32 .00 a1 Ssp | POACFEFT | DBHEHBE_ 1 2.2e-051 DNA-binding protein HU-beta 0S=Shigella flexneri
d2>8 - 00 i SsEp | POALIRS | DBEHEHEBE 1 7.9e-051 DNA-binding protein HU-beta OS=Salmonella typhi !
A28 00 1 sp | POoOA1RES8 | DBHEBE 1 7.9e-051 DNA-binding protein HU-beta OS=Salmonella typhim
Io4L 00O i s | PS5S2681 | DBEEBE_ 1 3.8e-046 DNA-binding protein HU-beta OS=Serratia marcesce:
F5a D00 a1 s | POS5384 | DBEB 1 6.7e-041 DNA-binding protein HU-beta 0OS=Pseudomonas aerug
31 .00 1 sp | Q2P9PXsS9 | DBHEBE 1 1.9e-037 DNA-binding protein HU-beta 0S=Vibrio cholerae G
324 000 1 sp | ©OQ9KHSG6 | DBHB_ 1 1.7e-036 DNA-binding protein HU-beta 0S=Pseudomonas fluor
11 .00 i B Sp | OQ9P9I.Aa96 | DBEHEA2 1 1.le-034 DNA-binding protein HU-alpha OS=Aeromonas hydrop.
FIO1L .0 i sp | PS2680 | DBE® 1 2.6e-033 DNA-binding protein HU-alpha OS=Serratia marcesc
298 . 00 sSsp | POACFEFZ2Z | DBE® 1 6.7e-033 DNA-binding protein HU-alpha OS=Escherichia coli
298 . 00 a Ssp | POARCFIL | DBE® 1 6.7e-033 DNA-binding protein HU-alpha OS=Escherichia coli
298 . 00 a1 SspPp | POACFO | DBE® 1 6.7e-033 DNA-binding protein HU-alpha OS=Escherichia coli
298 00 1 spPp | POACFEF3 | DBHE2 1 6.7¢-033 DNA-binding protein HU-alpha OS=Shigella flexner
Z297 .00 1 sp | POAIL1RT | DBEHE2 1 9.2¢-033 DNA-binding protein HU-alpha OS=Salmonella typhi
297 .00 1 sp | POoOAl1lRG | DBHEAZ 1 9.2e-033 DNA-binding protein HU-alpha OS=Salmonella typhii
297 .00 S | OB 7EA4A4S8 | DBE_ 11 9.2e-033 DNA-binding protein HU 0S=Xylella fastidiosa (st
295 .00 i s | Pe64388 | DBEB_ 1 1.3e-032 DNA-binding protein HU-beta 0OS=Neisseria meningi
296 .00 i =P | P64289 | DBHEHEBE 1 1.3e-032 DNA-binding protein HU-beta OS=Neisseria meningi
295 .00 a spPp | P2Z8080 | DBE® 1 1.7e-032 DNA-binding protein HU-alpha 0S=Vibrio proteolyt
2842 000 i S | Q9PE3I8 | DBE_ I 1 5.7e-031 DNA-binding protein HU 0S=Xylella fastidiosa GN=
283 . 00 a1 sp | P43 722 | DBE_ 11 7.9e-031 DNA-binding protein HU OS=Haemophilus influenzae
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Job Details

Return to top

[BEGIN JOB STATUS]

[VERSION] 7.6.0.87 G_SW

[SEARCH ID] CGI Templ7444106e02.tl6
[EOL] CRLF
[CGI INTERFACE VERSION] 2
[CGI JOB TITLE] DeCypher Smith-Waterman Search Protein Query vs. Protein Database
[COMMENT] CGI Ver=7.6.0.5

‘ [ALGORITHM] SW
[MATRIX] d:‘\decypher\matrix/blosum62.maa
[OPEN PENALTY] -12
[EXTEND PENALTY] -2
[EXTEND PENALTY 2] 0
[DA LENGTH] 50
[FRAME PENALTY] 0
[QUERY SEARCH] 1
[QUERY TYPE] AA
[QUERY PATH] d:\decypher\guery/
[QUERY SET] CGI Templ7444106e02.seqg
[TARGET TYPE] AA
[ TARGET FRAMES] 1
[ TARGET PATH] d:\decypher\target/
[TARGET SET] D:\DeCypher\TARGET\swissprot
[SIGNIFICANCE] EVALUE
[MAX SCORES] 500
[MAX ALIGNMENTS] 20
[ THRESHOLD] Score=1 Significance=10
[RESULT PATH] d:\decypher\output/CGI Templ7444106e02.out
[HTML RESULT PATH] d:\decypher\output/CGI Templ7444106e02.html
[OUTPUT FORMAT] LONGLOCUSNAME MAXSCORE PERCENTAGE EXTRACTALIGNED MATCHCHARACTER HTML WEB
[CGI REFERING PAGE] http://171.65.26.24:80/decypher/algo-sw/sw_aa.shtml
[CGI COQKIE] Set-Cookie: DeCypher=Email:&; expires=Wednesday, 26-Jan-2011 12:00:00 GMT;

@ @ Doug Brutlag 2010
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biocomputing solutions

Decypher Search Sequence Alignments

o Hoone Paoge

[ Build HMM Model ) Click once!

Results for Job CGI_Temp12051203772

http:/ / decypher.stanford.edu/

DeCypher Smith-Waterman Search Protein Query vs. Protein Database

View dendrogram
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POACFG
POACFS
POACF4
POACFT
POALRD
POALRSE
PS2681
POS384
QOKQS9
QOKHS6
QDOLADE
PS2680
POACF2
POACF1
POACFO
POACF3
POALRT
POALRG
QETE4R
PGL38A
P64389
PZBOBO

POACEG
POACFES
POACE 4
POACFT
POALRD
POALRE
PS2681
POS384
QOEQS9
QOKHSG
QOLADE
PS2680
POACF2
POACF1
POACFO
POACE3
POALRT
POALRG
QE7E4aR
P6438E
P64389
P28080

DBHB ECOS57
DEHB_ECOLG
DEHEB ECOLI
DEREHB_SHIFL
DEREHB SALTI
DEHB_SALTY
DEHE_SERMA
DEHB_PSEAE
DERHB VIBCH
DEHB_PSEFS
DBEHA AERHY
DEREHA SERMA
DERHA ECOS57
DEHA ECOLG
DEHA ECOLT
DBEHA SHIFL
DBRBHA SALTI
DEHA SALTY
DBH _XYLFT|
DEHB_NEIMA
DERHB NEIMB
DEHA VIBPR

DBHB_ECOS57
DEHB_ECOLG
DEHB ECOLT
DBHB_SHIFL
DBHBE_SALTI
DEHBE_SALTY
DEHEB SERMA
DBHB_PSEAE
DBHBE_VIBCH
DEHBE_PSEFS
DEHA_AERHY
DBHA_SERMA
DBHA_ECOS5T
DEHA_ECOLG
DEHA_ECOLTI
DBHA_SHIFL
DBHA_SALTI
DEHA_SALTY
DEH_XYLFT|
DBHB_MEIMA
DBEBHB_NEIMB
DEHA VIBPR

MNESOLIDEKEIMMAGADISKARARMSRALDATIASVIESLEEGDDVALWVCGEGTE
MNESQLIDKIAAGADISKAAMRMGRATLDATIASVIESLEEGDDVALWVGEFGTE
MNESOLIDKIMGADISKAAMMGRALDATIASVIESLEEGCGDDVALWVEFGTE
MNESOLIDKIAMMGADISKARARMGRALDATIASVIESLEEGDDVALWVGEGTE
MNESOLIDKEIMMAGADISKARARMGRALDATIASVIESLEEGDDVALWVCGEGTE
MNESOLIEKIAMGADISKARMRMGERALDATIASVIESLEEGDDVALWVGEFGTE
MNESQOLIEKIMAGADISKAAMGRALDATIASVIESLEEGCDDVALWVEFGTE
MNESQLIDEKIAMGADISKAARMSRALDAVIASVIDSLEAGDDVALWVGEFGSE
MNESELIDAIMARMAMSADIPEAVAGRALDAVIESVIGALKAGDSVVLWVGEGTE
MNETQOLVEQIAMNADISKASKMGRALDAFIEAVSGCTLOSGCDOWVALWVGEGTE
MNESELIDATAASADLPKAAM GRALDAVIESVTGALKAGDSVVLWVGEFGTE
MMNEAQLVDATITAAKADLSKAQARVALEETITINGITOSLEEGDAVOQLWVGEFSTE
MNETOLIDVIADKEADLSKAQLKLALESTLAAT TESLEKEGDAVOLWVGEGTE
MNETOLIDVIAEKAELSKTOAKAAESTLALT TESLEKEGDAVOLWVGEFGTE
MNETOLIDVIAEKAELSKTOAKAATESTLAAT TESLEKEGDAVOLWVEFGTE
MNETOLIDVIAEKAELSKTOAKAATESTLAAT TESLEKEGDAVOQLWVGEFGTE
MNETOLIDVIAERKAELSKTOAKARLESTLAART TESLEEGDAVOLWVGEGTE
MNETOLIDVIADKAELSKTOAKARAESTLALT TESLEKEGDAVOLWVGEFGTE
MNETOLIDVIADKAELSKTOAKARESTLAALT TESLEKEGDAVOLWVEEFGTE
MNETELIDGVAAALNLSKVEALMRATDAVVNEI TEALKEGDSVTLWVGFGTE
MNESELIEAITAOEADISKARARMKALDATTHNAVITTALKQGDTVILWVGEGTE
MNESELIEAITROEADISKARMDKALDATTHAVITTALKOGDTVITLWVGEFGTE
MNETOLIDFIAREKADLSKAQAMKEARTLEATLDEGVITDALKEGDOWVOL ICGEFGTE

AVEERAARTCERNPOTCRKEITIAAAKVESFRACKATLEDAVEH —— ——
AVEERAMARTGRNPOTCGEKEITIAARKVESFRACKALE DAV = ———
AVEERAMMARTGCGRNPOTCGEKEITIAARAKVESFRACKALEDAVEH —— ——
AVEERAARTGRNPOTCKEITIAARAMKVESFRAGCGKATLEDAVH —— ——
AVEERAMARTCRNPOTCRKEITIAARAKVESFRACKATLEDAVH —— ——
AVEKERAMARTGRNPOTGREITIAARKVESFRACKALEDAVH————
AVEERMRTGRNPOTCGEKEITIAARMKVESFRAGCGK ATLE DA = ———
TVRERSARTGCGRNPOTCRKEIKIAARKVEPAFRACKALEDAVEH—— ——
AVEERAARTCRNPOTCREPIKIAAAK T PGFEKACKALEDAVH —— ——
SVRTRAARTGCRNPREITGEEIKIAEARVESIFKEAGCKALEDACH ————
SVIDRPARIGERNPOTCGETLEIAARMAKEPGEF KACGKATLE EAVE = ———
EVHNHRAGRTGRNPOTCEKEIQIAARMAVESEF VACKALEDAWVE —— ——
KVWVHNHRSERTGRNPOTCRKEIKIAAAMMIVEPAF VSCKALEDAVE —— ——
EVHNHRAERTGRNPOTGCREIKIAAANVEAF VSCKALEDAVE ————
EKEVHNHRAERTGRNPOTGRKEIKIAARAMMIVEAF VSCKALEDAVE ————
EVHNHRAERTGRNPOTCKEIKIAARMMIVEPAF VSECKALEDAVE —— ——
KVWVHNHRAERTCRNPOTCRKEIKIAARMIVEPAF VSCKALEDAVE —— ——
EVHNHRARERTGRNPOTGCREIKIAAANVEAF VSCKALEDAVE ————
EKVHNHRAERTGRNPOTGRKEIKRIAARAMMIVEPAF VSCEKALEDAVE ————
OVRORAERPGCGRNPETCGEPIMIAASHNNPSFEPCEALEDAVESSAG
¥YVEERAERDGCGRNPETCEPLTIAARMKTPEFRACKATLEDAT, —————
¥FVEERAERQGRNPETGEPLTIAARAKTPEFRACKATLEDAT, —————
KVNHRAARTCGRNPETGAEIQIAAANVEAF VACKATLEDAVE —— ——
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Dendrogram

Return to top

B HL-MS1

swissprot|sp|FOACFE|DEHE_ECOS?

swissprot|sp|POACF:|DEHE_ECOLE

swissprot|sp|FOACF4|DEHE_ECOLI

swissprot|sp|FOACF? |DEHE _SHIFL

swissprot|sp|POATRY|DEHE_SALTI

* _lswissprntlsplF'El.éﬂ RS|DEHE_SALTY

swissprot|sp|PS2681 |DEHE_SERMA,

—— sWissprot|sp|FOS354 | DEHE _FSEAE
swissprot|sp|QakHSE|DEHE_FSEFS
swissprot|sp|WE kLS9 DEHE _WIBCH
swissprot|sp|Q9LA96|DEHA_AERHY
——awissprot|sp|Pe26E0|DEHA_SERMA
swissprot|sp|FOACF2|DEHA_ECOSY
swissprot|sp|FOACH |DEHA_ECOLE
swissprot|sp|FOACFO|DEHA_ECOLI
- swissprot|sp|POACF3|DEHA_SHIFL
swissprot|sp|FO&T R | DEHA_SALTI
swissprot|sp|FO&1 Re|DEHA_SALTY
swizsprot|sp|F28080|DEHA_VIBFR
swissprot|sp|QE7 E45|DEH_RYLFT|
]swissprnt |sp|FE4355|DEHE_MEIMA
zwizsprot|sp|PE4359|DEHE_MNEIME
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General DNA Similarity Search Principles

. ® Search both Strands
® Translate ORFs

= * Use most sensitive search possible

E — UnGapped BLAST for infinite gap penalty (PCR & CHIP
oligos)
il — Gapped BLAST for most searches

— Smith Waterman or megaBLAST or discontinuous
MegaBLAST for cDNA /genome comparisons

= — cDNA =>Zero gap-length penalty
— Consider using transition matrices
— Ensure that expected value of score is negative

* Examine results with exp. between 0.05 and 10

® Reevaluate results of borderline significance using
limited query

@ @ Doug Brutlag 2010
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General Protein Similarity Search Principles

Chose between local or global search algorithm

Use most sensitive search algorithm available
— Original BLAST for no gaps
— Smith-Waterman for most flexibility
— Gapped BLAST for well delimited regions
— PSI-BLAST for families
— Initially BLOSUMSG62 and default gap penalties
— If no significant results, use BLOSUMS30 and lower gap penalties
— Ensure expected score is negative

Examine results between exp. 0.05 and 10 for biological
significance

Beware of long hits or those with unusual amino acid
composition

Reevaluate results of borderline significance using
limited query

F@ @ ' Doug Brutlag 2010
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SeqWeb v,

$accelrys'
SeqWeb v, ,

Programs

Comparison

Similarity

Reference
Evolution

Mapping

Pattern
Recognition

Primer Selection
Protein Analysis
MNucleic Acid
Secondary
Structure
Translation

Utilities

Index

SeqWeb Comparison Programs

http:/ / seqweb.stanford.edu:81/ gcg-bin/ programs.cgi?name=comparison

$accelrys'

Comparison

Use these programs to compare two or more seguences.

BestFit
Makes an optimal alignment of the best segment of similarity between two sequences. Optimal alignments are found
by inserting gaps to maximize the number of matches using the local homology algorithm of Smith and Waterman.

‘gﬁ" Locally align two nucleic acid seguences.
i

-.% Locally align two peptide seguences.

ClustalW+
Creates a multiple alignment by progressively adding sequences to an alignment.

‘ﬁ“ Align several nucleic acid seguences.

-.% Align several peptide seguences.

Compare
Compares two peptide or nucleic acid sequences and creates a graph that shows where the two sequences are
similar.

@,&’ Compare and graphically display two nucleic acid seguences.

-.% Compare and graphically display two peptide seguences.

FrameAlign
Creates an optimal alignment of the best segment of similarity {local alignment) between a protein sequence and
the codons in the forward frames of a nucleotide sequence.

‘?& Create an optimal alignment.

Gap
Uses the algorithm of Needleman and Wunsch to find the alignment of two complete sequences. It maximizes the
number matches and minimizes the number of gaps.

‘.ﬁ;ﬁ' Globally align two nucleic acid sequences.

.
-.% Globally align two peptide seguences.

010
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SeqWeb v, ] ]
SeqWeb BestFit Protein Program

= :
"‘g'-*? accelrys http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi? program=Dbestfit-prot
=} SeqWeb v, $accelrys'
Programs BestFit ®
. Gl Locally align two peptide sequences.

TP BequeTices; Select From: | Default |41 ( Project ) (Local File ) ( Clipboard ) ( Database )

Similarity hba human hba_human P 141 1..141
hbb human hbb_human P 146 1. 146
. Reference
‘ Evolution
Mapping Input Parameters:
:attern_t. Select a sequence comparision matrix. This matrix determines how matches and
. Sogniton mismatches are scored. The default penalites for gap creation and extension are
. given after each matrix name.
Primer . ; r -
Selection Scoring Matrix “blosumé2 [+
; : Set gap creation penalty 8
Protein Analysis
Set gap extension penalty 2
Nucleic Acid
Secondary Don't penalize gap extensions longer than
Structure Generate statistics from 10 randomized alignments 5
: nucleotide or amino acid
Translation =i ®
Utilities Randomize alignment dinucleotide or dipeptide O
preserving: composition
Index trinuclegt_ide or tripeptide O
composition
Number of randomizations (range 2
thru 100)

(Run J(Reser)

utlag 2010
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SeqWeb v,

$accelrys'

B

BestFit Alignments (Gap =8)

SeqWeb v,

BestFit Results

BESTFIT of: hba_human check: 9231 from: 1 +to: 141

WPDEF
FROMIG of:
Gap Weight: ] Average Match: 2.778
Length Weight: 2 Average Mismatch: -2.248
Quality: 286 Length: 145
Ratio: 2.058 Gaps: 3

Percent Similarity: 51.895 Percent Identity: 45.985

Match display thresholds for the alignment(s):
| = IDENTITY
= 2
1

hba_human x hbb_human January 31, 2007 21:17

2 lspadktnvkoawgkvgahageygaealermflsfpttktyfphf.dls. 49
Ll 2 IR s I R b Raeal TN
3 ltpeeksavtalwgkv. .nvdevggealgrllvwypwtgrffesfgdlst 58

5@ ....hgsagvkghgkkvadaltnavahvddmpnalsalsdlhahklrvedp 95
S T Y < Nz 00 4
51 pdavmgnpkvkahgkkvlgafsdglahldnlkgtfatlselhcdklhvdp 108

96 vnfkllshcllvtlaahlpaeftpavhasldkflasvstvltsky 148
V0 ks WD BURD ¥ b 350 0 1 W
181 enfrllgnvlvcvlahhfgkeftppvgaaygkvvagvanalahky 145

c9_® |
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SeqWeb v,

(= s
Eaccelrys
Gap Weight: B Average Match: 2.778
Length Weight: Z Average Mismatch: -2.248

Quality: 286 Length: 145
Ratio: 2.858 Gaps: 3
Percent Similarity: 51.895 Percent Identity: 45.985

Match display thresholds for the alignment(s):
| = IDENTITY
w2
1

hba_human x hbb_human January 31, 20867 21:17

2 1spadktnvkaawgkvgahageygaealermflsfpttktyfphf.dls. 49
Ll 20 0 088 = 5 N b = bzl KO
3 ltpeeksavtalwgkv..nvdevggealgrllvwypwtgrffesfgdlst 50

5@ ....hgsaqvkghgkkvadaltnavahvddmpnalsalsdlhahklrvdp 95
aall THR b sl < Vil 01 b
51 pdavmgnpkvkahgkkvlgafsdglahldnlkgtfatlselhcdklhvdp 106

96 vnfkllshcllvtlaahlpaeftpavhasldkflasvstvltsky 148
B S R PN ¥ e 0 =Y b 3
181 enfrllgnvlvcvlahhfgkeftppvqaaygkvvagvanalahky 145

ey .-.']__. A% B . ':h-"..
‘.-.'e;-‘ I'I'ﬁ}u-;lia;r.jll":-l-‘ :f : 1J

BestFit Alignments (Gap =8&2)

Gap Weight: 2
Length Weight: i i

Average Match: 2.778
Average Mismatch: -2.248

Quality: 313 Length: 147
Ratio: 2.236 Gaps: 4
Percent Similarity: 51.449 Percent Identity: 46.377

Match display thresholds for the alignment(s):
| IDENTITY
- 2
L

hba_human x hbb_human January 31, 20067 22:31

1 v.lspadktnvkaawgkvgahageygaealermflsfpttityfphf.dl 48
F b, e . 3 E RN s s . 2 A
1 vhltpeeksavtalwgkv..nvdevggealgrllvvypwiqrffesfgdl 48

49 s5..... hgsaqvkghgkkvadal tnavahvddmpnalsalsdlhahklrv 93
I S £ 1 6 R | N RERE
49 stpdavmgnpkvkahgkkvlgafsdglahldnlkgtfatlselhcdklhv 98

94 dpvnfkllshcllvtlaahlpaeftpavhasldkflasvstvltsky 140
i L E. AR R R, kLB Y O
99 dpenfrllgnvlvcvlahhfgkeftppvgaaygkvvagvanalahky 145
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SeqWeb Gap Protein Alignments

§ accelrys‘” http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=gap-prot

=)

SeqWeb v,
ﬁ:i

Gap 2
Globally align two peptide sequences.

Input sequences:  gelect From: | Default 14 (Project ) (Local File ) (Clipboard ) ( Database )

Sequence Description Type Length Range
. hba human hba_human P 141 1..141
hbb human hbb_human P 146 1. 146
[ Refresh | [ Clear |

Input Parameters:

‘ Select a sequence comparision matrix. This matrix determines how matches
and mismatches are scored. The default penalites for gap creation and
extension are given after each matrix name.

Scoring Matrix _blosum62 14}
Set gap creation penalty 8
Set gap extension penalty 2

don't penalize gaps at the ends @

PEralbE fans of the alignment
renalize gaps

"
penalize end gaps like other gaps

Don't penalize gap extensions longer than

Generate statistics from 10 randomized alignments o
nucleotide or amino acid @
composition
Randomize alignment dinucleotide or dipeptide —~
preserving: composition e
trinucleotide or tripeptide )
composition
Number of randomizations (range 2
thru 100)

( Run J[ Reset |
Doug Brutlag 2010
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SeqWeb v,

_— Gap Results (Gap 8&4)

¢

=)

B

Gap Weight: 8 Average Match: 2.778 Gap Weight: 4 Average Match: 2.778
Length Weight: 2 Average Mismatch: -2.248 Length Weight: 1 Average Mismatch: -2.248
Quality: 283 Length: 148 Quality: 305 Length: 148
Ratio: 2.007 Gaps: 3 ~_Ratio: 2.163 Gaps: 4
Percent Similarity: 50.36@ Percent Identity: 45.324 Percent Similarity: 51.078  Percent Identity: 46.043
Match display thresholds for the alignment(s): Match display thresholds for the alignment(s):
| = IDENTITY Aot g
s G
: e
hba_human x hbb_human January 31, 2007 21:22 .. hba tuman x hith. bman Janaey 3L, dRrElds

; : : ; ; 1 v.lspadktnvkaoawgkvgahageygaealermflsfpttktyfphf.dl 48

T P Y - I - 1 vhltpeeksavtalwgkv. .nvdevggealgrll qrffesfgdl 48
1 vhltpeeksavtalwgky. .nvdevggealgrllvvypwtqrffesfgdl 48 3 ? - ?

. . . . . 49 5..... hgsagvkghgklkovadaltnavahvddmpnalsalsdlhahklry 93
49 5. ..., hgsagqvkghgkkvadal tnavahvddmpnalsalsdlhahklry 93 [ T T 1 G e S

| ol RN ) S 49 stpdavmgnpkvkahgkkvlgafsdglahldnlkgtfatlselhcdklhv 98
49 stpdavmgnpkvkahgkkvlgafsdglahldnlkgtfatlselhcdklhv 98
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SeqWeb v, .
SeqWeb Compare Proteins

Haccelrys . o
=) http:/ / seqweb.stanford.edu:81/ gcg-bin / analysis.cgi?program=compdot-prot
‘ ~ Compare 2
Compare and graphically display two peptide sequences.
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| ~ Sequence  Description  Type Length  Range
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‘ . Input Parameters:
Scoring Matrix blosum30 |3l
Comparison window 30 B
. Set stringency for match in comparison window
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SeqWeb v, Compare HHA and HHB Human

Qaccen’ ysﬂl Comparison Table: share_matrix:blosumbZ.cmp

BLOSIMEZ amino acid substitution matrix.
Reference: Henikoff, 5. and Henikoff, J. G. (1992). Amino acid
‘ substitution matrices from protein blocks. Proc. Natl. Acad.
Sci. USA 89: 18915-18919.
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SeqWeb v, Compare HHA to Soybean HB

$accelrys'

Comparison Table: share_matrix:blosum3@.cmp
‘ BLOSUM3@ amino acid substitution matrix.

Window: 38 Stringency: 15 Points: 469 January 31, 2007 21:26
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