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35RUN BLAST command syntax

Similarity Searching with BLAST (protein/polypeptides)

=> RUN BLAST L1 (sequence or L-number)
/SQP  (protein) (default)

-e (Expect-value)
-f (Filter) (on by default)
-w (Word size)
-m (Matrix)
-g (Gap penalty)
-x (Gap extension)

BATCH   (offline)
ALERT   (Alert/SDI)

36RUN BLAST command syntax

Similarity Searching with BLAST (Nucleic acids)
=> RUN BLAST L1 (sequence or L-number)

/SQN  (nucleotide)
SIN      (single strand)
COM    (complementary strand)
BOTH  (both strands) (default)

-e (Expect-value)
-f (Filter)
-w (Word size)
-g (Gap penalty)
-x (Gap extension)
-q (penalty for mismatch)
-r (reward for match)

BATCH   (offline)
ALERT   (Alert/SDI)
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37RUN BLAST advanced options

Expectation Value (-E)
Expectation value (E-Value) is the statistical significance 
threshold for reporting matches against a sequence database.  
The E-value can be any positive number, and the default value is 
10.  This means that 10 matches may be expected to be found 
merely by chance.  In general E-value is lowered to make the 
search more precise and raised to retrieve more answers. 
Word Size (-W)
Word Size is the length of the character string fragments of a 
sequence query which are used as the basis for a BLAST 
search.   For SQN the default is 11 and the range 7-23.  For all 
other BLAST searches the default is 3 and the range 2-3.  For 
short search queries, reducing the default word size can give 
improved search results.

38RUN BLAST advanced options (cont.)

Low Complexity Filtering (on by default) (-F)
The low complexity filter can eliminate biologically 
uninteresting segments that have low compositional 
complexity and are statistically significant, as determined 
by specific programs for peptide or nucleotide sequences in 
nature.  Filtering is applied to the query sequence and is 
indicated by a series of Xs for peptide sequences and Ns 
for nucleotide sequences.  Low complexity filtering can be 
turned off (i.e. set to F - false). 
Peptide similarity matrices (-M)
For peptide based searches SQP and TSQN the advanced 
options provide additional scoring matrices to the default 
BLOSUM62 (next slide)
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39Guidelines from NCBI on the use of 
Advanced Settings for peptide sequence 

searching are as follows:

Query Length Matrix Gap costs

<35 PAM-30      (9,1)

35 – 50          PAM-70      (10,1)

50 – 85          BLOSUM-80 (10,1)

>85              BLOSUM-62 (11,1)  (BLAST default)

40The 7 basic steps of USGENE BLAST

3) Decide how many answers to keep (L2)
After the BLAST search, STN provides a chart 
summarizing the results, and asks this question:
ENTER EITHER THE NUMBER OF ANSWERS YOU WISH 
TO KEEP OR ENTER MINIMUM PERCENT OF SELF 
SCORE FOLLOWED BY %
(BEST ANSWER PERCENTAGE IS nnn%)     
ENTER (ALL) OR ? :

General recommendation: Keep ALL answers*

(* Or use BATCH mode to enable multiple retrievals – more on that later in the workshop!)

New !
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41The 7 basic steps of USGENE BLAST

4) SORT by SCORE descending (L3)
Sort the BLAST results answer set:
=> SOR L2 SCORE D
Option: limit using text terms and/or dates (L4)
Remember to SORT L4 SCORE D !! (L5)

42

2693 ANSWERS FOUND BELOW EXPECTATION VALUE OF 10.0

QUERY SELF SCORE VALUE IS   390
BEST ANSWER SCORE VALUE IS  390

Similarity
Score

390 |                                                 
|                                                 
|                                                 
||||||||||||||||||||||||||||||||||||||            
|||||||||||||||||||||||||||||||||||||||           
||||||||||||||||||||||||||||||||||||||||          
|||||||||||||||||||||||||||||||||||||||||         
||||||||||||||||||||||||||||||||||||||||||        

195 ||||||||||||||||||||||||||||||||||||||||||        
||||||||||||||||||||||||||||||||||||||||||        
|||||||||||||||||||||||||||||||||||||||||||       
|||||||||||||||||||||||||||||||||||||||||||       
||||||||||||||||||||||||||||||||||||||||||||      
||||||||||||||||||||||||||||||||||||||||||||||    
||||||||||||||||||||||||||||||||||||||||||||||||||
||||||||||||||||||||||||||||||||||||||||||||||||||

Answer Count     540      1080      1620      2160      2700

3) Decide how many answers to keep

The graphic representation gives a count 
of hit sequences (x-axis) and similarity 
score (y-axis). The graph gives a visual 
clue about the distribution of similar and 
not so similar sequences in the answer set.

The Best Answer Score is also 
given (in this example there is at 
least one perfect answer match.)

The Query Self Score is the ideal 
score for a perfect answer match.

(Cont . . .)

New !
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434) SORT by SCORE descending

ENTER EITHER THE NUMBER OF ANSWERS YOU WISH TO KEEP

OR ENTER MINIMUM PERCENT OF SELF SCORE FOLLOWED BY %

(BEST ANSWER PERCENTAGE IS 100%)     

ENTER (ALL) OR ? : 85%

L2    RUN STATEMENT CREATED

L2         153 VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQT

SFCFSDSIPTPSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANN

LVYDTSDSDDYHLLKDLEEGIQTLMGRLEDGSRRTGQILKQTYSKFDTNS

HNHDALLKNYGLLYCFRKDMDKVETFLRMVQCRSVEGSCGF/SQP.-F F

Answer set arranged by accession number; to sort by descending

similarity score, enter at an arrow prompt (=>) "sor score d".

=> SOR SCORE D
PROCESSING COMPLETED FOR L2  

L3          153 SOR L2 SCORE D

Use SORT SCORE D to sort 
by descending BLAST score.

In this example, 85% of the Query 
Self Score is used to select out 
just the most relevant results (L2).

New !

44The 7 basic steps of USGENE BLAST

5) Review answers using a free-of-charge format 
including alignment (ALIGN), while “parked” in 
the STNGUIDESM file

D L3 TRI ORGN SCORE ALIGN 1-
FILE STNGUIDE

Note: the SCORE display field also includes the percentage 
of the Query Self Score (maximum possible BLAST score).

New !
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455) Review answers with a free-of-charge 
format including alignment

=> D L3 TRI ORGN SCORE ALIGN 1-30; FILE STNGUIDE

L3    ANSWER 1 OF 153  USGENE COPYRIGHT 2008 SEQUENCEBASE CORP on STN 
TI    Recombinant DNA transfer vectors (Patent)
MTY   Protein
SQL   191
ORGN  Unknown
SCORE 390      100% of query self score 390
BLASTALIGN

Query  = 191 letters
Length = 191
Score  =  390 bits (1001), Expect = e-113
Identities = 191/191 (100%), Positives = 191/191 (100%)
Query: 1   VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT

VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT
Sbjct: 1   VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT
Query: 61  PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG

PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG
Sbjct: 61  PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG

. . . . 

This perfect match 
top hit comes from a 
U.S. issued patent.

The SCORE display field includes the 
percentage of the Query Self Score. 

New !

465) Review answers with a free-of-charge 
format including alignment

L3    ANSWER 5 OF 153  USGENE COPYRIGHT 2008 SEQUENCEBASE CORP on STN 
TI    Novel antiangiogenic peptide agents and their therapeutic and

diagnostic use (PublishedApplication)
MTY   Protein
SQL   192
ORGN  Homo Sapiens
SCORE 387      99% of query self score 390
BLASTALIGN

Query  = 191 letters
Length = 192
Score  =  387 bits (995), Expect = e-113
Identities = 189/191 (98%), Positives = 191/191 (99%)
Query: 1   VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT

VQTVPLSRLFDHAML+AHRAH+LAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT
Sbjct: 2   VQTVPLSRLFDHAMLQAHRAHQLAIDTYQEFEETYIPKDQKYSFLHDSQTSFCFSDSIPT
Query: 61  PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG

PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG
Sbjct: 62  PSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANNLVYDTSDSDDYHLLKDLEEG

. . . .

The 5th from top hit 
comes from a U.S. 
published application. 

BLAST alignment details are 
explained on the next slide. . . .
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47Understanding BLAST alignments

Query the length of the query sequence
Length the length of the answer sequence
Score a relative score assigned by BLAST
Expect Expectation Value – a value representing the 

chance that an answer is a random hit.  The closer 
to zero, the less likely the hit is random

Identities the number of exact letter matches between query 
and answer within the displayed local alignment.  
The amino acid letter is repeated* in the display

Positives a combination of identities and amino acid family 
matches shown with + (plus) in the alignment

Gaps shown as dashes - where BLAST must break the 
query or answer to maintain an alignment

(*  For nucleic acid searches a vertical bar is used to indicate nucleotide identities in the alignment display.)

48USGENE provides text search options for 
refining sequence searches

• The USGENE default text search index – known 
on STN as the Basic Index (/BI) – comprises
– Original publication Title (/TI) and abstract (/AB)
– Organism name (/ORGN) and Molecule Type (/MTY)

• The Exemplary Claim (/ECLM) and Feature 
Table (/FEAT) can also be added to a search
– Either specify the fields: => S VIRUS/BI,FEAT
– Or use SET SFIELDS: => SET SFIELDS BI ECLM

• The Basic Index and Feature Table both offer 
simultaneous left and right truncation (SLART)
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49USGENE provides bibliographic search 
options for refining sequence searches

• Patent Assignee (/PA) and Inventor (/IN)
– Examples: GLAXO/PA, SMITH JOHN/IN

• Granted or application Sequence Source (/SSO)
– Examples: APPLICATION/SSO, GRANTED/SSO

• Publication date (/PD) or publication year (/PY)
– Examples: PY < 2001, PD < 1 Mar 1995

• Application date (/AD) or application year (/AY)
– Examples: AY < 2002, AD < 1 Mar 1998

• WO application date (/RLD) or year (/RLY)
– Examples: RLY < 1993, RLD < 1 Aug 1986

50Option: refine USGENE BLAST results with 
additional text and/or date search terms

ENTER EITHER THE NUMBER OF ANSWERS YOU WISH TO KEEP
OR ENTER MINIMUM PERCENT OF SELF SCORE FOLLOWED BY %
(BEST ANSWER PERCENTAGE IS 100%)     
ENTER (ALL) OR ? : 85%
L2    RUN STATEMENT CREATED
L2         153 VQTVPLSRLFDHAMLEAHRAHELAIDTYQEFEETYIPKDQKYSFLHDSQT

SFCFSDSIPTPSNMEETQQKSNLELLRISLLLIESWLEPVRFLRSMFANN
LVYDTSDSDDYHLLKDLEEGIQTLMGRLEDGSRRTGQILKQTYSKFDTNS
HNHDALLKNYGLLYCFRKDMDKVETFLRMVQCRSVEGSCGF/SQP.-F F

Answer set arranged by accession number; to sort by descending
similarity score, enter at an arrow prompt (=>) "sor score d".

=> SOR SCORE D
PROCESSING COMPLETED FOR L2  
L3         153 SOR L2 SCORE D

=> S L2 AND SOMATOMAMMOTROPIN/BI,ECLM AND AY<1996 AND GRANTED/SSO
L4           2 L2 AND SOMATOMAMMOTROPIN/BI,ECLM AND AY<1996 AND GRANTED/SSO

=> SOR SCORE D
PROCESSING COMPLETED FOR L4  
L5           2 SOR L4 SCORE D

If you limit using text and/or date terms 
remember to SORT SCORE D again!

The BLAST search (L2) is further refined 
to sequences from granted patents, with 
application year prior to 1996, and to a 
specific text search term (L4).

In this example, 85% of the Query 
Self Score is used to select out 
just the most relevant results (L2).



26

51The 7 basic steps of USGENE BLAST

6) Display selected relevant answers in a 
bibliographic format including alignment

D L5 BIB AB ECLM SCORE ALIGN 1 5 6
7) Ensure your STN Express session transcript 

was captured and then logoff

526) Display selected USGENE answers in a 
preferred bibliographic format

=> D BIB AB ECLM ORGN SSO SCORE ALIGN 1-2

L5    ANSWER 1 OF 2  USGENE COPYRIGHT 2008 SEQUENCEBASE CORP on STN 
AN    4363877.1  Protein       USGENE
TI    Recombinant DNA transfer vectors (Patent)
IN    Goodman Howard M. (San Francisco, CA); Shine John (San Francisco,

CA); Seeburg Peter H. (San Francisco, CA)
PA    The Regents of the University of California(Berkeley CA)
PI    US 4363877          A    19821214
AI    US 1978-897710           19780419
AB    Recombinant DNA transfer vectors containing codons for human

somatomammotropin and for human growth hormone.

ECLM  US4363877 A: What is claimed is:
1. A recombinant DNA transfer vector comprising codons for human
chorionic somatomammotropin comprising the nucleotide  . . . .

ORGN  Unknown
SSO   PROTEIN; EMBL; GRANTED
SCORE 390      100% of query self score 390
BLASTALIGN . . . .

This sequence hit comes 
from a U.S. granted patent, 
with an application date prior 
to 1996, and a key concept 
in the abstract and claims.

Note: this USGENE sequence 
record, sourced from EMBL, is an 
example of one which is not 
indexed in DGENE or REGISTRY.
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53Useful USGENE display fields/formats

TRIAL* Title, Molecule Type, Sequence Length
SCAN* Random Title
ALIGN* BLAST/GETSIM Sequence Alignment
SCORE* Similarity Score and Score Percentage (%)
BIB Inventors, Assignees, numbers, dates
AB Original abstract
ECLM Exemplary (1st) claim text
CLM All claims text
BRIEF BIB + AB + ECLM, sequence, sequence 

source (SSO), feature table (FEAT)
ALL BRIEF with CLM instead of ECLM

(*  Free of charge display formats in USGENE.)

54The importance of using the correct BLAST 
advanced options

=> RUN BLAST GSSFLSPEHQR/SQP
. . . .
NO ANSWERS FOUND BELOW EXPECTATION VALUE OF 10.0

=> RUN BLAST GSSFLSPEHQR/SQP -M PAM30 -W 2 -E 1000 -F F
. . . .
1107 ANSWERS FOUND BELOW EXPECTATION VALUE OF 1000.0

QUERY SELF SCORE VALUE IS    38
BEST ANSWER SCORE VALUE IS   38

. . . .
ENTER EITHER THE NUMBER OF ANSWERS YOU WISH TO KEEP
OR ENTER MINIMUM PERCENT OF SELF SCORE FOLLOWED BY %
(BEST ANSWER PERCENTAGE IS 100%)     
ENTER (ALL) OR ? : ALL
L1    RUN STATEMENT CREATED
L1        1107 GSSFLSPEHQR/SQP.-M PAM30 -W 2 -E 1000 -F F

Answer set arranged by accession number; to sort by descending
similarity score, enter at an arrow prompt (=>) "sor score d".

Changing BLAST 
options is especially 
important for short 
sequence queries!
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55The importance of using the correct BLAST 
advanced options (cont.)

=> SOR L1 SCORE D
PROCESSING COMPLETED FOR L1  
L2         1107 SOR L1 SCORE D

=> D TRI ORGN SCORE ALIGN

L2    ANSWER 1 OF 1107  USGENE COPYRIGHT 2008 SEQUENCEBASE CORP on STN 
TI    Antibodies against the PRO1754 polypeptides (Patent)
MTY   Protein
SQL   117
ORGN  Homo Sapiens
SCORE 38       100% of query self score 38
BLASTALIGN

Query  = 11 letters
Length = 117
Score  = 37.5 bits (81), Expect = 4e-09
Identities = 11/11 (100%), Positives = 11/11 (100%)
Query: 1  GSSFLSPEHQR 11

GSSFLSPEHQR
Sbjct: 24 GSSFLSPEHQR 34

Correct use of BLAST options 
finds relevant sequence hits.

56Review: 7 steps of USGENE BLAST

1) SAVE, UPLOAD, and VERIFY the query (L1)
2) RUN the BLAST search (/SQP or /SQN)
3) Decide how many answers to keep (L2)
4) SORT SCORE in Descending order (L3)
5) Review answers in a free-of-charge format,   

e.g. D L3 TRI ORGN SCORE ALIGN 1-
6) Display selected answers in bibliographic 

format, e.g. D L3 BIB AB ECLM ALIGN 1,3,10
7) Ensure transcript was captured and Logoff
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57Agenda 

• STN sequence searchable databases
• USGENE database content
• The 7 basic steps of USGENE BLAST®

• BLAST and Patent Family SORT (FSORT)
• Post-processing BLAST search results
• Sequence Code Match (SCM) with GETSEQ
• Similarity searching GETSIM (FASTA)
• Offline BATCH search mode
• Multifile searching with DGENE
• Comparisons and conclusions

58
USGENE answer sets may be grouped by source 

publications using Family SORT (FSORT)

• FSORT gathers multiple sequence hits from the same 
applications together via publication, application and/or 
WO/PCT related application numbers

• FSORT organizes answers into two subgroups: multiple 
sequence hit (multi-record) families and single sequence 
hit (individual-record) families

• When FSORT is used on an answer set previously 
sorted by similarity SCORE, the two FSORT subgroups 
each separately retain their similarity sort order

• FSORT makes it possible to review, e.g. just the most 
similar sequence answer for each application retrieved, 
or all the sequences from a single application
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59
USGENE answer sets may be grouped by source 

publications using Family SORT (FSORT)

Search Question:
Find all relevant U.S. published application and 
patent references with sequences similar to the 
Banana Bunchy Top Virus (BBTV) Replication 
Initiation Protein (NCBI: AAG44003).

60
Banana Bunchy Top Virus (BBTV) Replication 

Initiation Protein (NCBI: AAG44003)




