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GenBank Record: Feature Table
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GenBank Record: Feature Table, con’t.
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GenBank Record: sequence
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Entrez Nucleotide: HFE 137 records

Not HFEhfe[title]
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Smarter Query

hfe[title]

42 records

Curated HFE 
splice variants
(11 total)

AND human[orgn]
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hfe[title] AND human[orgn]     (con’t)

Primary data

� � � � � �� �	 
 � �	 �

Preview/Index

Gateway to Advanced Searches
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Preview/Index
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Preview/Index: Properties, srcdb

Properties
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Preview/Index: Properties, srcdb

…AND srcdb refseq[Properties]…AND srcdb refseq[Properties]
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Preview/Index: Properties, srcdb

…AND srcdb ddbj/embl/genbank[Properties]…AND srcdb ddbj/embl/genbank[Properties]



5

� � � � � �� �	 
 � �	 �

#1 hfe 137
#2 hfe[title] AND human[orgn] 42

#3 #2 AND srcdb refseq[prop] 11
#4 #2 AND srcdb ddbj/embl/genbank[prop]            31

‘Properties’ Search Field

#5 #4 AND gbdiv pri[prop] 29
#4 #4 AND gbdiv est[prop] 2

7	 �� � � � �� �3�
 �� � � 2� �3 � 	 ��� 	 � � �
68� �� �3�
 �� � � 2� �3 � 
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‘Properties’ Search Field: biomol

#1 hfe 116
#2 hfe[title] AND human[orgn] 42

#3 #2 AND biomol mrna[prop] 29
#4 #2 AND biomol genomic[prop]      13
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 4

srcdb refseq reviewed[prop] AND transcr ipt[title] AND var iant[title]
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More Queries…
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+� 3�� � � � �+� )8� � 
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 4

srcdb refseq reviewed[prop] AND transcr ipt[title] AND var iant[title]
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topoisomerase[genename] AND archaea[organism]
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 �� � �� � � � � �� � 	 � � � 
 � � � �$�� �� � �=  � ���� � 


2[chromosome] , � :, � :, � :, � : human[organism] AND “ gene omim” [filter ]

 � � 2	 � � � �� 	 � � � �� 
 ���� � � � �� � �� � � � � 	 4

“ integral to plasma membrane” [geneontology] AND cancer[dis]
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Other Entrez Databases

>� �8� 8>� �8� 8>� �8� 8>� �8� 84444� � 	 � � 	 
 �� � �� � � �9 � � � � � � � � � � �� )�� � � � � �� � 	 � � � 
 � � � �#$

Genethon[Map Name] AND human[organism] AND 12[chromosome]

>� �9 � � �> � �9 � � �> � �9 � � �> � �9 � � � 4444	 � � �� �� 
 � � 	 
 �� � � � �� � 3� �� � ��� � 
 � �� � � �� +� ,

rat[organism] NOT 0[mrna count]

8� 	 � � � � 	 �8� 	 � � � � 	 �8� 	 � � � � 	 �8� 	 � � � � 	 � 4444
 � 	 � � � � 	 � 
 �� )�2� � � � 	 �� ��� �� � 
 � 
 � �� � �	 � 
 � �� � �� � 
 �2� �� � �$�?

bacter ia[organism] AND kinase AND 000.00:002.00[resolution]

8� 78� 78� 78� 74444� � �� � � �� �� � � � � � �� �� 	 � 
 � � � ���� � 
 �� � �� � � � � �� � 	 $

microsat[SNP Class] AND 1[Map Weight] AND 2[Chromosome]) AND
human[orgn]
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Genomic Biology
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Gen Biol: Gen Resources
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Map Viewer – Genome Annotation Updates
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Gen Biol: Gen Resources
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Genome Projects: microb
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Genome Projects: microb
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Gen Biol: Gen Resources
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Gen Biol: Gen Resources
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Gen Biol: Gen Resources
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Homologene

early globin gene

A-chain gene B-chain gene

frog A chick A mouse A mouse B chick B frog B

paralogs
orthologs                                     orthologs

gene duplication

• No longer UniGene based
• Protein similarities first
• Guided by taxonomic tree
• Includes orthologs and paralogs

• No longer UniGene based
• Protein similarities first
• Guided by taxonomic tree
• Includes orthologs and paralogs

� � � � � �� �	 
 � �	 �

Homologene Cluster – MLH1 Cluster

� � � � � �� �	 
 � �	 �

Rice Homolog
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 � �	 �

9 � � � � � �+� 
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List View
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Mouse
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MapViewer: Mouse ADAR

� � � � � �� �	 
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MapViewer: Mouse ADAR, 28 Hits
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Mouse MapViewer: Gene Filter
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MV Hs ADAR

3’ UTR

exon
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Maps & OptionsMaps & Options
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C �1 +A; +5
C �; D, A
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= SNP
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MapViewer
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Maps & OptionsMaps & Options
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Outline
Web BLAST

• pre-computed results

• how BLAST works

– words; scoring matrices; statistics

• specialized BLAST algorithms

• what’s new, or important

• example oligo search
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5 �� �5 �� �5 �� �5 �� � ;;;; 
 � � 	 �� � �� � �	 �(5 87*
 � � 	 �� � �� � �	 �(5 87*
 � � 	 �� � �� � �	 �(5 87*
 � � 	 �� � �� � �	 �(5 87*

HFL  18
HFV  15 
HFS  14
HWL  13
NFL  13
DFL  12
HWV  10
et c  …

YLS  15
YLT  12
YVS  12
YI T  10
et c  …

� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �
� � 	 � 
� � 	 � 
� � 	 � 
� � 	 � 


� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �� � �� � 2� 	 � � � � �

 � � 	 � �� � 	 � 
 � � ��
 � � 	 � �� � 	 � 
 � � ��
 � � 	 � �� � 	 � 
 � � ��
 � � 	 � �� � 	 � 
 � � ��

� � (� � (� � (� � (;;;; )*� � ##)*� � ##)*� � ##)*� � ##

Quer y:  I ETVYAAYLPKNTHPFLYLSLEI SPQNVDVNVHPTKHEVHFLHEESI LEV…

� � � � � �� � � � � 	 � �� � 	 � 
� � � � � �� � � � � 	 � �� � 	 � 
� � � � � �� � � � � 	 � �� � 	 � 
� � � � � �� � � � � 	 � �� � 	 � 


BLASTP Summary
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� � � � � �� �	 
 � �	 �

Scoring Systems - Nucleotides

A  G  C  T
A +1 –3 –3 - 3
G –3 +1 –3 - 3
C –3 –3 +1 - 3
T –3 –3 –3 +1

�� � � � �� � �� � � 	 ��

� �; 	 �#�; � �; %��

CAGGTAGCAAGCTTGCATGTCA
| |  | | | | | | | | | | | |   | | | | | r aw scor e = 19- 9*  = 10*
CACGTAGCAAGCTTG- GTGTCA

I � �� � � 	 � 
 � � � � � � � 
 � 
I � �� � � 	 � 
 � � � � � � � 
 � 
I � �� � � 	 � 
 � � � � � � � 
 � 
I � �� � � 	 � 
 � � � � � � � 
 � 


� � � � � �� �	 
 � �	 �

A  4
R - 1  5
N - 2  0  6
D - 2 - 2 1  6
C  0 - 3 - 3 - 3 9
Q - 1  1  0  0 - 3  5
E - 1  0  0  2 - 4  2  5
G  0 - 2  0 - 1 - 3 - 2 - 2 6
H - 2  0  1 - 1 - 3  0  0 - 2  8
I  - 1 - 3 - 3 - 3 - 1 - 3 - 3 - 4 - 3  4
L - 1 - 2 - 3 - 4 - 1 - 2 - 3 - 4 - 3  2  4
K - 1  2  0 - 1 - 3  1  1 - 2 - 1 - 3 - 2  5
M - 1 - 1 - 2 - 3 - 1  0 - 2 - 3 - 2  1  2 - 1  5
F - 2 - 3 - 3 - 3 - 2 - 3 - 3 - 3 - 1  0  0 - 3  0  6
P - 1 - 2 - 2 - 1 - 3 - 1 - 1 - 2 - 2 - 3 - 3 - 1 - 2 - 4  7
S  1 - 1  1  0 - 1  0  0  0 - 1 - 2 - 2 0 - 1 - 2 - 1  4
T  0 - 1  0 - 1 - 1 - 1 - 1 - 2 - 2 - 1 - 1 - 1 - 1 - 2 - 1  1  5
W - 3 - 3 - 4 - 4 - 2 - 2 - 3 - 2 - 2 - 3 - 2 - 3 - 1  1 - 4 - 3 - 2 11
Y - 2 - 2 - 2 - 3 - 2 - 1 - 2 - 3  2 - 1 - 1 - 2 - 1  3 - 3 - 2 - 2 2  7
V  0 - 3 - 3 - 3 - 1 - 2 - 2 - 3 - 3 3  1 - 2  1 - 1 - 2 - 2 0 - 3 - 1  4
X  0 - 1 - 1 - 1 - 2 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 2  0  0 - 2 - 1 - 1 - 1

A  R  N  D  C  Q  E  G  H  I   L  K  M  F  P  S  T  W  Y  V  X

� � � � �� " �� � � 	 � � � �2 � � � 	 � �� � � � � � � 3. 45�

?�� �� � � �� � � � ��� � �� � � �� � � �� � 
 �� �� � � � � � �� � �� � �

� � � � � �� �	 
 � �	 �

Local Alignment Statistics

6�� �J � � � ; l 8 � 	 ���6�� �� � $ ; 8K

J �� �
 � � �� �)� 	 �
 � � 	 � � �
 � � � �
l � �
 � � �� �)� 	 �
 � � 	 �� � �
 � 
 � � �
l 8K� �2�� 
 � � 	 � � �(l 8�; �� J *1�� $
� �� �� � � 	 � ��� � � � �
� �� �� � � � 2� 
 � ��� � � � �

6� � � � � �� � �� �6� � � � � �� � �� �6� � � � � �� � �� �6� � � � � �� � �� �
6�� �� � � 2� 	 �� )�� � � � 2� 
 � �� �� 
 �� � � �� � � � � � �� � �)�� � �2� �� � � � � � 
�L 8

6� � � � � �� � �� �6� � � � � �� � �� �6� � � � � �� � �� �6� � � � � �� � �� �
6�� �� � � 2� 	 �� )�� � � � 2� 
 � �� �� 
 �� � � �� � � � � � �� � �)�� � �2� �� � � � � � 
�L 8

More info: The Statistics of Sequence Similarity Scores

6��
 � � � � � � � � � �� � �� �� �� �(
 � � 	 � � �
 � � � � *6��
 � � � � � � � � � �� � �� �� �� �(
 � � 	 � � �
 � � � � *

� � � � � �� �	 
 � �	 �

� � � � 	 �� � � � � �;

CAGGTAGCAAGCTTGCATGTCA
| |  | | | | | | | | | | | |   | | | | | r aw scor e = 19- 9 = 10
CACGTAGCAAGCTTG- GTGTCA

More info: The Statistics of Sequence Similarity Scores

8��� 
 � � � � 
 � � 	�� � �� �+�� �� � � � � � � �� � � � � �8��� 
 � � � � 
 � � 	�� � �� �+�� �� � � � � � � �� � � � � �

�� * �� � � � � � �" � �8+� � � 	
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� � � � � �� �	 
 � �	 �

� � � � �� " �� � � 	 � � � �2 � � � 	 � �� �

7� 
 �� �� � ��� � � � � � � � � � � � � 	 �� � 

7,  � � � 	 �� � 
 �(7� 	 � � � � �, � � � � � � � � � � � � �� � *

M: � 	 �3� � �)	 � � �� 2
 � 	 3� � �� � N�
 � � ���� � � � 
 � � �� )�
� ��� � � � � � 


M�� � ��� �� �� � � � ��� )�� 3� �� � �� �
M, ���� � �� � �� � � � �)	 � � �7,  #
M7,  $0" �� �� � �� �� 
 � �

' E= 8> � � � 	 �� � 
 �(' E= � � 8>2
 � �� � � �� �  � � 	 �� � 
 *
M: � 	 �3� � �)	 � � �� 2
 � 	 3� � �� � N��� 	 � � �� � � � 
 � � �� )�� �� � �� �

� � � 
 � 	 3� � �2�� � � 

M6� � � �� � � 	 �� �� � 	 �3� � �
 � � � 	 � � � �� �)	 � � �2�� � � 
 �� �� � �� �

� � )�� � � �� � 	 � � � � ��� � � � �� � �� � � � ))
M' E= 8> . $�; � � )� � �� �� � � 	 �� �)� 	 �' E, 8�

7� 
 �� �� � ��� � � � � � � � � � � � � 	 �� � 

7,  � � � 	 �� � 
 �(7� 	 � � � � �, � � � � � � � � � � � � �� � *

M: � 	 �3� � �)	 � � �� 2
 � 	 3� � �� � N�
 � � ���� � � � 
 � � �� )�
� ��� � � � � � 


M�� � ��� �� �� � � � ��� )�� 3� �� � �� �
M, ���� � �� � �� � � � �)	 � � �7,  #
M7,  $0" �� �� � �� �� 
 � �

' E= 8> � � � 	 �� � 
 �(' E= � � 8>2
 � �� � � �� �  � � 	 �� � 
 *
M: � 	 �3� � �)	 � � �� 2
 � 	 3� � �� � N��� 	 � � �� � � � 
 � � �� )�� �� � �� �

� � � 
 � 	 3� � �2�� � � 

M6� � � �� � � 	 �� �� � 	 �3� � �
 � � � 	 � � � �� �)	 � � �2�� � � 
 �� �� � �� �

� � )�� � � �� � 	 � � � � ��� � � � �� � �� � � � ))
M' E= 8> . $�; � � )� � �� �� � � 	 �� �)� 	 �' E, 8�

� � � � � �� �	 
 � �	 �

Position-Specific Score Matrix

: , � ; #

8� 	 �� � 1� � 	 � � � �� � � 	 � � � �� �� �� � 
 � 

� � � � �� � �� ��� � �

# O P788 �
 � � 	 � 
 0 P

� � � � � �� �	 
 � �	 �

A  R  N  D  C  Q  E  G  H  I   L  K  M  F  P  S  T  W Y  V
435 K   - 1  0  0 - 1 - 2  3  0  3  0 - 2 - 2 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 2 
436 E    0  1  0  2 - 1  0  2 - 1  0 - 1 - 1 0  0  0 - 1  0  0 - 1 - 1 - 1
437 S    0  0 - 1  0  1  1  0  1  1  0 - 1  0  0  0  2  0 - 1 - 1 0 - 1
438 N   - 1  0 - 1 - 1 1  0 - 1  3  3 - 1 - 1 1 - 1  0  0 - 1 - 1 1  1 - 1 
439 K   - 2  1  1 - 1 - 2  0 - 1 - 2 - 2 - 1 - 2  5  1 - 2 - 2 - 1 - 1 - 2 - 2 - 1 
440 P   - 2 - 2 - 2 - 2 - 3 - 2 - 2 - 2 - 2 - 1 - 2 - 1  0 - 3  7 - 1 - 2 - 3 - 1 - 1
441 A    3 - 2  1 - 2  0 - 1  0  1 - 2 - 2 - 2 0 - 1 - 2  3  1  0 - 3 - 3 0
442 M   - 3 - 4 - 4 - 4 - 3 - 4 - 4 - 5 - 4  7  0 - 4  1  0 - 4 - 4 - 2 - 4 - 1  2 
443 A    4 - 4 - 4 - 4 0 - 4 - 4 - 3 - 4  4 - 1 - 4 - 2 - 3 - 4 - 1 - 2 - 4 - 3  4
444 H - 4 - 2 - 1 - 3 - 5 - 2 - 2 - 4 10 - 6 - 5 - 3 - 4 - 3 - 2 - 3 - 4 - 5  0 - 5 
445 R - 4  8 - 3 - 4  0 - 1 - 2 - 3 - 2 - 5 - 4  0 - 3 - 2 - 4 - 3 - 3 0 - 4 - 5 
446 D - 4 - 4 - 1  8 - 6 - 2  0 - 3 - 3 - 5 - 6 - 3 - 5 - 6 - 4 - 2 - 3 - 7 - 5 - 5
447 I - 4 - 5 - 6 - 6 - 3 - 4 - 5 - 6 - 5  3  5 - 5  1  1 - 5 - 5 - 3 - 4 - 3  1
448 K 0  0  1 - 3 - 5 - 1 - 1 - 3 - 3 - 5 - 5 7 - 4 - 5 - 3 - 1 - 2 - 5 - 4 - 4
449 S 0 - 3 - 2 - 3  0 - 2 - 2 - 3 - 3 - 4 - 4 - 2 - 4 - 5  2  6  2 - 5 - 4 - 4
450 K 0  3  0  1 - 5  0  0 - 4 - 1 - 4 - 3  4 - 3 - 2  2  1 - 1 - 5 - 4 - 4
451 N - 4 - 3  8 - 1 - 5 - 2 - 2 - 3 - 1 - 6 - 6 - 2 - 4 - 5 - 4 - 1 - 2 - 6 - 4 - 5
452 I - 3 - 5 - 5 - 6  0 - 5 - 5 - 6 - 5  6  2 - 5  2 - 2 - 5 - 4 - 3 - 5 - 3  3 
453 M - 4 - 4 - 6 - 6 - 3 - 4 - 5 - 6 - 5  0  6 - 5  1  0 - 5 - 4 - 3 - 4 - 3  0 
454 V   - 3 - 3 - 5 - 6 - 3 - 4 - 5 - 6 - 5  3  3 - 4  2 - 2 - 5 - 4 - 3 - 5 - 3  5 
455 K   - 2  1  1  4 - 5  0 - 1 - 2  1 - 4 - 2  4 - 3 - 2 - 3  0 - 1 - 5 - 2 - 3
456 N    1  1  3  0 - 4 - 1  1  0 - 3 - 4 - 4 3 - 2 - 5 - 2  2 - 2 - 5 - 4 - 4
457 D   - 3 - 2  5  5 - 1 - 1 1 - 1  0 - 5 - 4  0 - 2 - 5 - 1  0 - 2 - 6 - 4 - 5
458 L   - 3 - 1  0 - 3  0 - 3 - 2  3 - 4 - 2  3  0  1  1 - 2 - 2 - 3  5 - 1 - 3

Position-Specific Score Matrix

� � � � �� � �� �
�� � �

� � � � � �� �	 
 � �	 �

An alignment BLAST cannot make:

1 GAATATATGAAGACCAAGATTGCAGTCCTGCTGGCCTGAACCACGCTATTCTTGCTGTTG
| |  |  | |  | |  | |  |   | |  | |  | |    | |   |   | | |  | | | | | |  |  |  | |  |  | | |  |

1 GAGTGTACGATGAGCCCGAGTGTAGCAGTGAAGATCTGGACCACGGTGTACTCGTTGTCG

61 GTTACGGAACCGAGAATGGTAAAGACTACTGGATCATTAAGAACTCCTGGGGAGCCAGTT
|  | |  | |      | |   | | |  | |   |  | | | | | |  | |  |  | | | | | |   | | | | |   |      |

61 GCTATGGTGTTAAGGGTGGGAAGAAGTACTGGCTCGTCAAGAACAGCTGGGCTGAATCCT

121 GGGGTGAACAAGGTTATTTCAGGCTTGCTCGTGGTAAAAAC
| | | |  | |  | | | | |  | |   | |     |   |  | | | |   | |  | | |

121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC

1 GAATATATGAAGACCAAGATTGCAGTCCTGCTGGCCTGAACCACGCTATTCTTGCTGTTG
| |  |  | |  | |  | |  |   | |  | |  | |    | |   |   | | |  | | | | | |  |  |  | |  |  | | |  |

1 GAGTGTACGATGAGCCCGAGTGTAGCAGTGAAGATCTGGACCACGGTGTACTCGTTGTCG

61 GTTACGGAACCGAGAATGGTAAAGACTACTGGATCATTAAGAACTCCTGGGGAGCCAGTT
|  | |  | |      | |   | | |  | |   |  | | | | | |  | |  |  | | | | | |   | | | | |   |      |

61 GCTATGGTGTTAAGGGTGGGAAGAAGTACTGGCTCGTCAAGAACAGCTGGGCTGAATCCT

121 GGGGTGAACAAGGTTATTTCAGGCTTGCTCGTGGTAAAAAC
| | | |  | |  | | | | |  | |   | |     |   |  | | | |   | |  | | |

121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC

� � � � � � :

� � �� � � 	 �" � � � � �� +� � 	�� � 	 � � �� (�@�) � 0

� � 
 � � ��� �� �� � � � 	 � � 	 �0�0�0
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� � � � � �� �	 
 � �	 �

' E, 8� �$�8� � � � � � � 
 �(2�� 
 � � *�� � � � � � 4


 � �
 ��" � � � � 	 �� � 
 � � �A� � �. � � �

8� �� � �� � 4� � � � � 	 � �� 	 � � � �� 
 � � � � � � � 
 N�' E, 8� HScor e = 290 bi t s  ( 741) ,  Expect  = 7e- 77
I dent i t i es  = 147/ 331 ( 44%) ,  Pos i t i ves  = 206/ 331 ( 61%) ,  Gaps = 8/ 331 ( 2%)
Fr ame = +3

Scor e = 290 bi t s  ( 741) ,  Expect  = 7e- 77
I dent i t i es  = 147/ 331 ( 44%) ,  Pos i t i ves  = 206/ 331 ( 61%) ,  Gaps = 8/ 331 ( 2%)
Fr ame = +3

� � � � � �� �	 
 � �	 �

� 	 � � � �� � 
 � � �
 �" � � �	 � � �

• Megablast

• Discontiguous Megablast

• PSI-BLAST

• PHI-BLAST

• Megablast

• Discontiguous Megablast

• PSI-BLAST

• PHI-BLAST

� � � � � �� �	 
 � �	 �

. � " � ) �� � 	 : �! A� 6B� , � � � � � �
 � � � 	 � 	 � �

• Long alignments of similar DNA sequences

• Greedy algorithm

• Concatenation of query sequences

• Faster than blastn; less sensitive

� � � � � �� �	 
 � �	 �

. � " � � � 
 � � =�� � � 
 �� �/ �

23blastp

828megablast

711blastn

minimumdefaultWORD SIZE
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� � � � � �� �	 
 � �	 �

� � � 
 �� �/ �

� 	 � � � ; � ))4��
 � � 
 �� �3�� � �3
 
 � � � �

� � � �� � � � �� � �
	 � 
 �

� � � � � �� �	 
 � �	 �

 �� � � � 	 �" � � � � �. � " � ) �� � 	

• Uses discontiguous word matches

• Better for cross-species comparisons

� � � � � �� �	 
 � �	 �

� � � � �� 	 � � �(� � � �� � � � 	 �" � � � � � � � � 
 �

W = 11,  t  = 16,  codi ng:  1101101101101101
W = 11,  t  = 16,  non- codi ng:  1110010110110111
W = 12,  t  = 16,  codi ng:  1111101101101101
W = 12,  t  = 16,  non- codi ng:  1110110110110111
W = 11,  t  = 18,  codi ng:  101101100101101101
W = 11,  t  = 18,  non- codi ng:  111010010110010111
W = 12,  t  = 18,  codi ng:  101101101101101101
W = 12,  t  = 18,  non- codi ng:  111010110010110111
W = 11,  t  = 21,  codi ng:  100101100101100101101
W = 11,  t  = 21,  non- codi ng:  111010010100010010111
W = 12,  t  = 21,  codi ng:  100101101101100101101
W = 12,  t  = 21,  non- codi ng:  111010010110010010111 

+� )� 	 � � � � 4� � 
� ' 
�� 	 � � � 
�Q
�E�
� -�7� � � � 	 � 5 � � � � 	 4�)� 
 � � 	 �� � � �� � 	 � �
 � � 
 �� �3� �� � � � �� � � �

 � � 	 � � -�' �� �� )� 	 � � � �� 
 � � 	 � � 
�$" " $N�#/ (%*4PP" ; 0�

W� �� � 	 � �
 �<� N�R�� � � � � � 
 ��� �� � � � �� � �

t � �� � � � �� � � ��� � � � �

� � � � � �� �	 
 � �	 �
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� � � � � �� �	 
 � �	 �

 �� � � � 	 �" � � � � �� A� � � � 2� � � � �� � � �. � " � � � 
 � �

� � � � � �� �	 
 � �	 �

 �� � � � 	 �" � � � � �� � � 
 �� � 	 �� � �

� � � � � �� �	 
 � �	 �

 �� � � 0�. � " � ) �� � 	 �8+� � � �� �0�0�0

� Discontiguous megaBLAST = numerous hits . . .

Query:  NM_078651 

Drosophila melanogaster CG18582-PA (mbt) mRNA, (3244  bp)

/note= mushroom bodies tiny; synonyms: Pak2, STE20, dPAK2 

� MegaBLAST = “No significant similarity found.”

Database:  nr (nt),     Mammalia[orgn]
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Protein BLAST Databases

Protein
• nr

traditional GenBank records

• refseq = NP_, XP_

• swissprot
• pdb

• pat

• env_nr

Protein
• nr

traditional GenBank records

• refseq = NP_, XP_

• swissprot
• pdb

• pat

• env_nr

nr = nrnr = nr
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New Nucleotide Databases
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Example:  Mapping Oligos Onto a 
Genome

>forward
CCATGGCGACCCTGGAAAAGC

>reverse
CAGCAGCGGCTGTGCCTGCGG

TTTT
TTTT

TTTT
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Map Oligos Onto Genome

>CCATGGCGACCCTGGAAAAGCNNNNNNNNNNCAGCAGCGGCTGTGCCTGCGG

-W 7 –e 1000

forward primer reverse primer
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Genome BLAST Results
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Primer Alignments
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