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….and I need combinations and variations!   HELP!

Or

I have a due diligence search to perform over the IP portfolio of a company we’re considering 
acquiring, and they have hundreds of sequences….

Or

I need to do a quick screen on early-stage research candidate sequences-a lot of them! Or…I want 
my researchers to do the initial screen.

Or

I need to share my results with colleagues so they can also view and analyze my searches

I have a LOT of sequences to search
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• Search & analyze as many as 250 sequences simultaneously
– Apply saved (or newly-created) filters & views and create workflows that can 

be applied by non-expert users
– Flexible filters, grouping and views allow interaction with specific 

sequence(s)
– For the more detailed analysis or special projects, create a library of saved 

analysis parameters, methods and views.
• Create reports or extract sequences in multiple formats

– Standard report formats (Word, Excel, Bizint) facilitate information exchange 
– Live result sharing and saved view formats enable real-time collaboration
– Export sequences in standard interchange formats for use in your choice of 

sequence analysis software (FASTA, EMBL, Genbank)

So what can GenomeQuest do for me?
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Patent Documents with Different 
Query Combinations

This Venn is available on the “intermediate 
page” when you search two or three query 
sequences.  By clicking on the numbers on 
each intersection, you can filter for PNs 
containing the specified combination of hits.
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Group by Query
For each query sequence, immediately see the hit count and best hit.
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Or in GQ Discover…

• Track the hit count for each query sequence

• Very visible if a query sequence is filtered 
out
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Grouping

Subjects comprising 3 CDRs

And combine grouping with filtering

Grouping filters



Company Confidential Do Not Distribute8

Random Tip 
Select Families with Grouping & Date Filters

New families since 1/1/20

Families with new member(s) since 1/2/20
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Patent Statistics Report
PN Level

Excel export

Also helpful as a way to 
regenerate the Venn if you 
started with >3 query 
sequences and then narrowed.
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Workshop Searches Here

May also have been run in your student account.
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Practice: Grouping & Patent Statistics
Advanced:  PIUG Practice Ebola 6 CDR short name (vm)

1. Go directly to search results
2. Create your own grouping filter to narrow to chains 

comprising all 3 HC CDRs, then chains comprising all 3 
LC CDRs.

3. Experiment with Patent Statistics to find PNs with all 6 
CDRs

Basic: PIUG Practice Ebola LC CDRs 10k (vm)

1. Enter search results by clicking on search 
name

2. Use Venn to pre-select for PNs comprising all 
three CDRs

3. Use grouping & filtering to narrow to chains 
comprising all three CDRs

If you like, try out the new family/new members grouping method as well.
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How about filtering for coordinates?
Find CDR hits to my chain that cover specific coordinates

Narrow to CDRs

Claimed # mismatches

CDR coordinates

Gaps removed separately
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Multiple Query Sequence Analysis
Working with Chains & CDRs
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Methods – Query Sequence is Chain

Match to only chains Match to only CDRs

To narrow results to just CDRs or just chains, add a subject length (or % subject coverage) filter.
Use query coordinate filters to select for subsequence alignments (e.g. CDR2 only)

The key is the length field
This means “length of hit sequence”
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Practice – Query Sequence is Chain

Be aware of these settings – query 
only will omit CDR hits.

PIUG Practice HC full chain (vm)

Click REDO on this search twice; the first time set it as 80% ID over query; the second time, set it 
as 80% ID over query or subject.  Set a maximum of 10k hits both times.  How many results do 
you get for each set of parameters?
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Click REDO for the following searches:

You are welcome to change the parameters, or just leave them alone 
for now.  We’ll use them later.

Let’s get some CDR searches going
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Visualizing CDRs



1.  Venn:  Detect PNs comprising all three CDRs; 
any combination of Chain/CDR hits

Detect chain sequences comprising all three query CDRs

3.  Select for CDR:CDR hits only

2.  Select for CDRs hitting chain only

Can potentially be a bit lower, depending on CDR length

Arbitrary
Can also use subject length

CDR Searching Review
GQ Classic Methods
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Search 3 CDRs, select for chains as a result
PNs comprising all 3 CDRs

Query = CDR1, 2 and 3
For same PN hits, group by PN, group contains all 3 CDRs Variant chain?

Increase subj % align coverage to >=~90% to select 
for CDR hits instead.  For this method, group by PN to 
find hits in each PN, or use Venn.
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Search for
PNs comprising all 6 Query CDRs

Use hit sequence length or subject % 
ID/coverage to further narrow to just CDR 
hits or just chain hits if desired.

Same method works for just 3 CDRs
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Searching for chains comprising all 
three CDRs
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Method 1:  MOTIF on Full Length Chain
Direct Strike

The long sequence gives hits comprising all three CDRs in the specific order 
provided, with 100% identity to each CDR (or variations as specified).  .*
Represents “any number of unspecified residues, including zero”.

>37-motif
DLSIH.*GFDPQDGETIYAQKFQG.*GSSSSWFDP
>9-motif
RA[ST]QGISSWLA.*GASNLES.*QQANSFPWT

>37-CDR1
DLSIH
>37-CDR2
GFDPQDGETIYAQKFQG
>37-CDR3
GSSSSWFDP

This is the method Danie Kolker
from the USPTO talked about 
yesterday – concatenating all three 
CDRs.
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Method 2:  Group & Filter, GQ Classic
(Review)

Remove gaps

Select for subjects comprising all three CDRs (or a subset of CDRs) or for CDR:CDR matches instead (or sequentially).

CDR:CDR matches
Subjects comprising 3 CDRs



Company Confidential Do Not Distribute24

1. Open search results
2. 3.  
3. Click on “Matching all 3 query seqs” gives 

chains comprising all three CDRs.

Method 3:  3 click analysis in GQ Discover

Optionally apply filters:
Gaps, % ID/differences count, Query Sequence ID, etc
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What are “Unique Sequences”?

• This is the UFS we use 
regularly

• It is the identical sequence, 
segregated by patent family.
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Our upcoming release….
One click finds the needle in >1 million result haystack….
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From 1.2 million to 64 results
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You could even make group size =1, then export top 1 result/subject, given that each subject comprises the three CDRs

3 CDR Report Creation
GQ Classic
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Practice Finding CDRs
Use either PIUG practice Ebola HC CDR 10k search or LC CDR 10k search you started earlier
1. Use the Venn diagram as an entry point to your results.  Note how many PNs contain all three CDRs
2. Move to GQ Discover.  Does the MQSA show the same PN count?
3. Click on your choice of PNs or Unique Sequences containing all 3 query sequences.
4. Group by patent family, sort by Subject Sequence ID for a clear view.  You may want to make some 

column selections to better understand your data.

Part 2 – going back
Check your result count on PIUG Practice HC full chain (vm) 
for the two different methods (we did this REDO earlier).  
What did you see?
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Moving on to some claims
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HC Analysis

How painful is it to interpret and write the query for SID 9 or 10?  Let’s start off simple…
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Custom Boolean 
Replacement Count and Query Identifier

HC-CDR1:  up to 2 replacements
HC-CDR2 & 3:  up to 3 replacements
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Comprising all three
We dodged a bullet!
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If mismatches were found, however….
Even though there are some very 
specific variation claims, because we 
filtered by number of differences and 
found nothing >0 differences, we don’t 
have to go any further.  

Had there been any hits with variations, 
GQ’s Sequence Variation Discovery 
Module would have enabled quick 
determination of the presence of the 
recited substitutions…which would 
have been very simple because only 
alanine is stated.

We’ll use light chain as an example to 
illustrate this method
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WO2018071345
LC Claim Section, Claim 6

Translation:  filter for CDRL1-3 with number of differences <=3

First the regular search….
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GQ Discover
How to Identify Variations

• Use MQSA to find chains comprising all three 
CDRs, then export a variation landscape.

• Prefilter as appropriate (diffs, query ID, etc)
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Variation Landscape Overview
Narrow Resultset

LC-CDR1 LC-CDR3LC-CDR2

No variations found

This output shows variations in individual CDR positions when all three are present on a single chain.  
• This was created by using MQSA to identify chains comprising all three CDRs.
• Remove the requirement for all 3 CDRs to be present to study CDR variations in isolation
• Use filters to limit to just CDR:CDR matches if preferred.
• Create virtual database of CDR results and search chain against that for chain variations in CDR regions.

The above output is from three separate Variation Landscape Reports, 
available with GQ’s Sequence Variation Discovery Module

Let’s take it further – Let’s create a landscape for our three CDR regions.
Use chain as query here
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Create vDB from CDR Search Hits

In “my data”
Create virtual database of CDR results and search chain 
against that for chain variations in CDR regions. 

Why vDB?  Just to have a narrow resultset to search 
chain against 

If you want to follow along, the 
database already exists in our shared 
data folder.
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Normal GQ Search vs vDB

Use GQ view to identify CDR positions for next step

vDB shows up in My Data or 
Data Shared with Me
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GQ Discover:
Filter to Create Tightly-Targeted Variation Report

Optionally limit to hits covering CDR coordinates

CDR coordinates

Create landscape
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Create & Export Variation Landscape
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Variation Landscape Output

Remember the ALA in HC claims 7 & 8?  We’d look for A in 
any of the recited positions; if found we’d build appropriate 
variation filters
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Multiple Query Sequence Analysis
Combinations of Components

Constructs & Elements
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Find Component Combinations
Interactively in GenomeQuest

• PN level combinations via Patent Statistics

• Or use grouping and grouping filters to 
narrow to subjects comprising multiple 
specific components

• Use Query Identifier checkboxes to narrow to 
specific subject combinations, followed by MQSA 
for drilldown.

• MQSA single-click identification of subjects or PNs 
comprising multiple query sequences.

Export from either browser into Excel and use pivot table to get quick & easy component 
combination analysis

GQ DiscoverGQ Classic
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GQ Classic
13 Query Sequences

Identify sequences comprising specific query sequence combinations, either at 
patent number or sequence level



Company Confidential Do Not Distribute46

GQ Classic
Group & Filter – Direct Strike

(What we did with CDR searches)

Works perfectly and is highly specific.  Excellent for CDRs
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GQ Classic
Broader Search (Pivot Setup)

Here we are just filtering by 
group size, not specific 
query sequences 
comprised by a subject.

Next step (after filtering for 
% identity or any other 
attributes), is to export as 
Excel, and then prepare a 
pivot table.
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Select query sequences to 
combine, click MQSA button

GQ Discover
Multiple Query Sequence Analysis

Previously filtered out
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Pivot Table Component Analysis
Subject Sequence Level Analysis

SEQ ID NO level
Find hit sequences comprising multiple 
queries (aka elements or components)

Use filters to quickly 
drill down to desired 
combinations
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• GQ gives you the ability to search and analyze resultsets with 
multiple query sequences
– Drill down to a specific subset, then back up to the full set or a different 

subset
– Analyze and report on various groupings or all
– Saving views and filters makes life easier for both experienced and 

inexperienced users
• Variation searches are tedious and painful!  

– Use the variation landscape for a high-level overview

Summary



Thank You!

Questions?

Akua.Akuamoah@aptean.com
Bill.Perkins@aptean.com

Stephen.Allen@aptean.com
Ellen.Sherin@aptean.com

http://aptean.com
http://aptean.com
http://aptean.com
http://aptean.com
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WO2018071345A1
1. Search chains & CDRs GenePast, 65% over 

query
2. Group/MQW for chains comprising all 3 (first 

filter for subj seq length >40 to get chains, q seq 
length <40 to get CDRs.

3. HC first query id contains *HC*– comprises all 3
4. Annotate all 3 red
5. Filter SID3, pos 4 or 6 for ala; annotate 1 star 

(red and 1 star means has variant SID3.  
Generate landscape report.

6. Red & 1 star
7. Filter SID 4 broad, mark 2 star
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WO2018071345A1 plan b
1. Search chains & CDRs GenePast, 65% over 

query
2. Group for chains comprising all 3, make vdb
3. Search against these chains and do vm

analysis.  Since they already comprise all 3 I 
don’t have to annotate them, so I can do the 
variants and not out the ones with non-specified 
mismatches.

4. The goal is less about finding the ones in scope 
than it is notting out the ones out of scope.

5. I wonder if for sid5 I’d be better off to fix the 
stated residues, and do a query % ID cutoff for 
the rest.19 residues/3 mismatches 84.2% QID 
and just fix pos 1,3,5,6,7,
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Additional CDR Methods
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Results Pre & Post filtering
Patent-Level Grouping

1MM sequences 1.3K sequencesFilter 

Link to Results
Intermediate Page Patent Statistics Page
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Motif – Targeted Results
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Method 3 Search within Hits
(Use for Huge Resultsets)

Custom database 
creation

1. Search just LC and HC full length
2. Filter for 80% (or appropriate) query identity, zero gaps, which will only return full length hits 

and omit CDR and non-specific short hits.
3. Export filtered results to custom database (optionally separate LC from HC; this would result 

in two custom databases if desired-filter first for query id=LC, extract, then filter for query 
id=HC, extract)

4. Search all 3 (or 6) corresponding CDRs against appropriate custom db
5. Filter for desired % ID/# of differences
6. Use group by subject, filter for query identifier = method shown earlier
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GQ Patent Statistics
Grouping on Steroids

This is on the patent number level…a little later we will 
talk about identifying hit sequences comprising different 
combinations of query sequences
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Patent Statistics Report
PN Level

Excel export
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US 8106170 B2
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• A composition comprising at least two immunoglobulins that are capable 
of specifically binding to Spike (S) protein of Severe Acute Respiratory 
Syndrome Coronavirus (SARS-Co-V) and neutralizing SARS-CoV, 
wherein the first immunoglobulin comprises a heavy chain variable region 
comprising the amino acid sequence of SEQ ID NO: 4 and a light chain 
variable region comprising the amino acid sequence of SEQ ID NO: 8, 
and wherein the second immunoglobulin comprises a heavy chain 
variable region comprising the amino acid sequence of SEQ ID NO: 6 
and a light chain variable region comprising the amino acid sequence of 
SEQ ID NO: 10, and wherein the relative amounts of the at least two 
immunoglobulins are such that they exhibit a synergistic neutralizing 
activity.


