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«Markush Formula»

* multiple independently variable groups, such as R groups
* generic chemical structure patent filing

* protect whole classes of compounds with common
properties

* Selection inventions ...
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: * Nucleotide sequences = absolute compound
Patented Aug. 26,1924. . e 1,506,316 protection, but the protection is limited to the
UNITED STATES PATENT OFFICE. sequence segments that perform the function
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361 acg cagcccgcag gcagcccccc acccgccgcc tcctgcaccg
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* Proteins = absolute compound protection

MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCG

° multiple independently variable groups, such as R groups ERGFFYTPKTRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQK
» generic chemical structure patent filing GRS DL lE A,
* protect whole classes of compounds with common insulin
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1
&l
121
1531
241
301
3el
421
481
241
601

DNA

agccctccag
tgcgtcaggt
ggaggacgtyg
cacctggcct
ggccctgtgg
agccgcagec
agtgtgcggg
gcaggtgggg

cctggagggg
cctctaccag

cgcctcectge

gacaggctgc
gggctcagga
gctgggcteg
tcagoctgeco
atgcgcctece
tttgtgaacc
gaacgaggct
caggtggagc
tccctgoaga
ctggagaact
accgagagag

atcagaagag
ttccagggtg
tgaagcatgt
tcagoccocctgco
tgcccctget
aacacctgtg
tcttctacac
tgggcggggy
agcgtggcat
actgcaacta
atggaataaa

gccatcaage
gctggacccce
gggggtgage
ctgtctccca
ggcgctgctg
cggctcacac
acccaagacc
cocctggtgea
tgtggaacaa
gacgcagccc
gococttgaac

aggtctgttc
aggcccocagc
ccaggggccc
gatcactgtc
gcocctectggg
ctggtggaag
cgccgggagy
ggcagcctgeo
tgctgtacca
gcaggcagcc
cagcaaaa

caagggcctt
tctgcagecag
caaggcaggyg
cttctgccat
gacctgacce
ctctctacct
cagaggacct
agcccttggo
gcatctgctco
ccacacccgc

>¥70508.1:45-377 Homo sapiens mRNZ for insulinoma pre-proinsulin

MRNA

AATGCTGTACCAGCATCTGCTCCCTCTACCAGCTGEAGAACTACTGCAACTAG

ATGGECCCTETEEATGCECCTCCTGCCCCTGCTGECECTGETEECCCTCTGEEEACCTGACCCAGCCGCAG
CCTTTGTGAACCAACACCTGTGCGGCTCACACCTGETGGAAGCTCTCTACCTAGTGTGCGEEGANCEGAGE
CTTCTTCTACACACCCAAGACCCGCCGEGAGGCAGAGGACCTGCAGGTGEEECAGGTGEAGCTGEECGEEE
GGCCCTEGTGCAGGCAGCCTGCAGCCCTTGGCCCTGGAGGGETCCCTGCAGAAGCGTEGCATTGTGGARC

Sequence Searches and Databases

Transcription from DNA to pre-mRNA
- Processing into mRNA

- here shown as cDNA sequence (T not U)

IngridB.Mueller@ipi.ch
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DNA

MRNA

Protein

1
&l
121
1531
241
301
3el
421
481
241
601

agccctccag
tgcgtcaggt
ggaggacgtyg
cacctggcct
ggccctgtgg
agccgcagec
agtgtgcggg
gcaggtgggg

cctggagggg
cctctaccag

cgcctecectge

gacaggctgc
gggctcagga
gctgggcteg
tcagoctgoeo
atgcgcctec
tttgtgaacc
gaacgaggct
caggtggagc
tccctgoaga
ctggagaact

accgagagag

atcagaagag
ttccagggtg
tgaagcatgt
tcagoccocctgo
tgcccctget
aacacctgtg
tcttctacac
tgggcggggy
agcgtggcat
actgcaacta
atggaataaa

gccatcaage
gctggaccce
gggggtgage
ctgtctccca
ggcgctgctg
cggctcacac
acccaagacc
cocctggtgea
tgtggaacaa
gacgcagccc
gococttgaac

aggtctgttc
aggcccocagc
ccaggggccc
gatcactgtc
gcocctoctggg
ctggtggaag
cgccgggagy
ggcagcctgeo
tgctgtacca
gcaggcagcc
cagcaaaa

caagggcctt
tctgcagcag
caaggcaggg
cttctgccat
gacctgacce
ctctctacct
cagaggacct
agcccttggo
gcatctgctco
ccacacccgc

>¥70508.1:45-377 Homo sapiens mRNZ for insulinoma pre-proinsulin

Sequence Searches and Databases
Transcription from DNA to pre-mRNA
- Processing into mRNA

- here shown as cDNA sequence (T not U)

Translation into protein (3 sense, 3 antisense frames)

ATGGCCCTETGGATGCGCCTCCTGCCCCTGCTGECEGLTGCTEECCCTCTGEEGACCTGACCCAGCCGCAG
CCTTTGTGAACCRARCACCTGTGCEGECTCACACCTGETGGARGCTCTCTACCTAGTGTGCCGEEGAACGAGE
CTTCTTCTACACACCCARAGACCCGECCGEEAGGCAGAGGACCTGCAGCGTGEGEECAGETEGAGCTGEECGEE
GGCCCTEETGCAGGCAGCCTGCAGCCCTTGGCCCTGRAGEGETCCCTGCAGARAGCEGTEECATTGTGEAAC
AATGCTGTACCAGCATCTGCTCCCTCTACCAGCTCGGAGAACTACTGCAACTAG

- Which one is the right reading frame?
- Protein always starts with Methionine !

https://web.expasy.org/translate/

5'3 Frame 1
SPPGQAASEEAIKQVCSKGLCVRWAQDSRVAGPQAPALQQGGRGWAREACGGEPRGPKAGHLAFSLPQPCLSPRSLSFCHGPVDAPPAPAGAAGPLGT StopPSRSLCEPTPVRLTPGGSSLP
SVRGTRLLLHTQDPPGGRGPAGGAGGAGRGPWCRQPAALGPGGVPAEAWHCGTMetLYQHLELEPEPAGELLQLDAARRQPHTRRLEHARERWNKALEPAK

5'3' Frame 2
ALQDRLHQKRPSSRSVPRAFASGGLRIPGWLDPRPQLCSREDVAGLVKHVGVSPGAPRQGTWPSACLSPACLPDHCPSAMetALWMetRLLPLEALLEALWGPDPAAAEVNAQRECGSHEVEALY LY
EGERGEEY TPKITRREEAEDEOVCOVENG GG GAGSEAPFANEGS FOKRGIMEQGCETSICS Y OEENY CNIStop TQOPAGSPTPAASCTERDGIKPLNQQ

5'3' Frame 3
PSRTGCIRRGHQAGLFQGPLRQVGSGFQGGWTPGPSSAAGRTWLGS Stop SMetW G Stop AQGPQGRAPGLQPASALPVSQITVLLPWPCGCASCPCWRCWPSGDLTQPQPLStopTNTCAAHTW
WKLSTStopCAGNEASSTHPRPAGRQRTCRWGRWSWAGALVQAACSPWPWRGPCRSVALWNNAVPASAPSTSWRTTATRRSPQAAPHPPPPAPREMetEStopSP StopTSK

3'5' Frame 1
FCWFKGFIPSLSVQEAAGVGLPAGCV StopLQStopFSSWStopREQMetLVOHCSTMetPRECRDPSRAKGCRLPAPGPPPSSTCRICRSSASRRVLEGV|StopKKPRSPHTRStopRASTRCEPHRCWFT
KAAAGSGPQRASSASRGRRRIHRAMetAEGQ Stop SGRQAGLRQAEGQVPCLGAPGLTPTCFTSPATSSLLQSWGLGSSHPGILSPPDAKALGTDLLDGLFStopCSLSWRA

3'5' Frame 2
FAGSRALFHLSRCRRRRVWGCLRAASSCSSSPAGRGSRCWYSIVPQCHASAGTPPGPRAAGCLHQGPRPAPPAPPAGPLPPGGSWVCRRSLVPRTLGRELPPGVSRTGVGSQRLRLGQVPR
GPAAPAGAGGASTGPWQKDSDLGDRQGStopGRLKARCPALGPLGSPPHASRAQPRPPCCRAGAWGPATLESStopAHLTQRPLEQTCLMetASSDAACPGG

3'5' Frame 3
LLVQGLYSISLGAGGGGCGAACGLRLVAVVLQLVEGADAGTALFHNATLLQGPLQGQGLQAACTRAPAQLHLPHLQVLCLPAGLGCVEEASFPAHStopVESFHQV StopAAQVLVHKGCGWYVRSP
EGQQRQQGQEAHPQGHGRRTVIWETGRAEAGStopRPGALPWGPWAHPHMetERERPSHVEPAAELGPGVAPPWNPEPT StopRKGPWNRPA StopWPLLMetQPVLEG

IngridB.Mueller@ipi.ch



0 Sequence Searches and Databases
IGE |IPI
Performing Keyword Searches in Life Science using patent examinar tools such as

STN, Epoquenet

Patent databases:

* Abstract DB (Epodoc, DWPI)
* Full-text

* Machine Translation

Non patent literature abstract databases
* BIOSIS, MEDLINE, EMBASE...

IngridB.Mueller@ipi.ch



0 Sequence Searches and Databases

IGE |IPI

Performing Keyword Searches in Life Science using Patent examinar tools such as

STN, Epoquenet Search comprising:

features of the inventive concept
Patent databases:
* Abstract DB (Epodoc, DWPI)
* Full-text

* Machine Translation

Proteins, genes (names, text terms, synonymes,
CAS numbers, chemical identifiers)

Function of the biomolecule (enzymatic reaction,
antibody)

Application (pharma, food, agriculture...)

Non patent literature abstract databases Specific patent classes
* BIOSIS, MEDLINE, EMBASE...

IngridB.Mueller@ipi.ch



0 Sequence Searches and Databases

IGE |IPI

Performing Keyword Searches in Life Science using Patent examinar tools such as

STN, Epoquenet Search comprising:

features of the inventive concept
Patent databases:
* Abstract DB (Epodoc, DWPI)
* Full-text

* Machine Translation

Proteins, genes (names, text terms, synonymes,
CAS numbers, chemical identifiers)

Function of the biomolecule (enzymatic reaction,
antibody)

Application (pharma, food, agriculture...)

Non patent literature abstract databases Specific patent classes
* BIOSIS, MEDLINE, EMBASE...

Combining keyword with classes...

... and if necessary with sequence searches

IngridB.Mueller@ipi.ch
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Sequence Searches and Databases

Performing the search using peptide or nucleic acid sequences as:

Exact sequence

Subsequence (fragment within a longer context)
Motifs (e.g. repeats, alternatives, spacer...)
Uncommon sequences

BLAST (Basic Local Alignment Search Tool )

—

1

9

identity (100% ID)

similarity (in % of sequence identity, ID)

IngridB.Mueller@ipi.ch
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Sequence Searches and Databases

Performing the search using peptide or nucleic acid sequences as:

Exact sequence

Subsequence (fragment within a longer context)
Motifs (e.g. repeats, alternatives, spacer...)
Uncommon sequences

BLAST (Basic Local Alignment Search Tool )

Query —-T--CC-C-AGT--TATGT-CAGGGGACACG—-A-GCATGCAGA-GAC

AATTGCCGCC-GTCGT-T-TTCAG---~-CA~-GTTATG--T-CAGAT--C

U S N 0 | o

Subject

—

9

identity (100% ID)

similarity (in % of sequence identity, ID)

Global alignment

Query tccCAGTTATGTCAGgggacacgagcatgcagagac

LLELETLETTT

Subject aattgccgccgtegttttcagCAGTTATGTCAGatC

Query (reference sequence)

Subject (retrieved sequence from DB)

Local alignment

IngridB.Mueller@ipi.ch
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IGE |IPI

Performing the search using peptide or nucleic acid sequences as:

—

- Exact sequence

- Subsequence (fragment within a longer context) identity (100% ID)

1

- Motifs (e.g. repeats, alternatives, spacer...)

- Uncommon sequences ~
- BLAST (Basic Local Alignment Search Tool ) - similarity (in % of sequence identity, ID)
Query ==T--CC-C-AGT--TATGT-CAGGGGACACG--A-GCATGCAGA-GAC
Global O B O ) A O T O A ] A alignment ID = 46.9%
Subject BATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG--T-CAGAT--C
Vs Query coverage is 100%
Query tc¢CAGTTATGTCAGHggacacgagcatgcagagac
Local ' LLLTTEELTT alignment ID = 100%
Subject aattgccgccgtegttttcagCAGTTATGTCAGAtE

Query coverage is < 50%

IngridB.Mueller@ipi.ch
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Sequence Searches and Databases

Performing the search using peptide or nucleic acid sequences as:

Exact sequence

Subsequence (fragment within a longer context) —

Motifs (e.g. repeats, altern

Uncommon sequences

—

atives, spacer...)

- BLAST (Basic Local Alignment Search Tool ) >
Query -=T--CC-C-AGT--TATGT-CAGGGGACACG--A-GCATGCAGA-GAC
Global O B O ) A O O R ¢ ] A
Subject BATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG--T-CAGAT--C
A
Query tccCAGTTATGTCAGgggacacgagcatgcagagac

Local

Subject aattgccgccgtegtttt

LELETTETTTT

cagCAGTTATGTCAGate

identity (100% ID)

similarity (in % of sequence identity, ID)

Query ID < 50%
-> matches over the length of the query

Query coverage is 100%

IngridB.Mueller@ipi.ch
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Sequence Searches and Databases

Performing the search using peptide or nucleic acid sequences as:

Query ==T--CC-C-AGT--TATGT-CAGGGGACACG--A-GCATGCAGA-GAC
Global . O R ] O O ) 1 A O O 1

Subject AATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG--T-CAGAT--C
A

Query tccCAGTTATGTCAGgggacacgagcatgcagagac
Local NERRRRRRRAN

Subject laattgccgcegtegttttecagCAGTTATGTCAGat

Exact sequence

Subsequence (fragment within a longer context)
Motifs (e.g. repeats, alternatives, spacer...)
Uncommon sequences

BLAST (Basic Local Alignment Search Tool )

—

>

identity (100% ID)

similarity (in % of sequence identity, ID)

Subject ID < 50%
-> matches over the length of the subject

Query coverage is < 50%

IngridB.Mueller@ipi.ch
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IGE |IPI

Performing the search using peptide or nucleic acid sequences as:
- Exact sequence n
- Subsequence (fragment within a longer context) - identity (100% ID)

- Motifs (e.g. repeats, alternatives, spacer...)

- Uncommon sequences =
- BLAST (Basic Local Alignment Search Tool ) > similarity (in % of sequence identity, ID)
FAQ:

* When to use which approach ?

* How to combine several sequences (e.g. CDRs of an antibody) ?

* Protein or DNA or both ?

* Long /short sequences ?

* No sequence search possible, because only mutated residues (e.g. Y47V) disclosed ?

* In which database(s) ?
IngridB.Mueller@ipi.ch
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Search Platforms: Patent Sequence Databases:
- commercial
@ GQLifeSciences * + GQ-Pat (USPTO, EPO, WIPO, SIPO, GenBank,

EMBL, DDBJ, CAS Biosequences)

=== CAS S-I-N® * CAS-Registry

Ty g
v ih[:lEﬂi'E%:l%ilEM:lcﬂL THE CHOICE OF PATENT EXPERTS =
* USGENE
 PCTGEN / WOGENE
=3 . -  DGENE / GENESEQ (Clarivate Analytics)
g' SeguenceBas:

* GENESEQ FASTAlert
- non-commercial

* GenBank

BLAST — « Pataa (USPTO)

LENS.ORG » * Lens PatSeq (USPTO, GenBank)

IngridB.Mueller@ipi.ch

) U.S. National Library of Medicine
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IGE|IPI

Search Platforms:

Used Algorithms for Identity / Similarity

v

@ GQLifeSciences

n Aptean Company

=% STN |

WVISION OF THE
RICAN CHEMICAL THE CHOICE OF PATENT EXPERTS ™ -

- = ~

o
g_--* SequenceBnase AN

=g
i,

) U.S. National Library of Medicine

BLAST ® -

LENS.ORG

GenePast (global align.)

Motifs

Fragment

Exact match / Subsequence
Uncommon amino acids / nucleic acid
Multiple sequence searches
Smith-Waterman (global align.)
BestSeq (optimized)

BLAST (local align.)

IngridB.Mueller@ipi.ch



0 Sequence Searches and Databases

IGE | IPI
Advantages:
TN@' CAS Registry powerfull but complex = presentation Topic 7
mecrocsormentecss- B AST / Motif combination with CAS numbers, controlled term
Exact / Subsequence search exact or fragment in context (/sqep or /sqsp)
Uncommon aa / nt e.g. selenocysteine (U), pyrrolysine (O), labelled aa, nt

IngridB.Mueller@ipi.ch
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THE CHOICE OF PATENT EXPERTS =

LA
0

CAS Registry

BLAST / Motif

Exact / Subsequence search
Uncommon aa / nt

GENSEQ FASTAlert

BLAST / Motif / MSS
Smith-Waterman / BestSeq
Filtering

Sequence Searches and Databases

Advantages:

unigue numbers (SBN) easy to handle results
multiple seq search (MSS) for antibody search

adapted algorithms (optimized BLAST)

IngridB.Mueller@ipi.ch
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THE CHOICE OF PATENT EXPERTS =

LA
0

@ GQLifeSciences

CAS Registry

BLAST / Motif

Exact / Subsequence search
Uncommon aa / nt

GENSEQ FASTAlert

BLAST / Motif / MSS
Smith-Waterman / BestSeq
Filtering

GQ special database + CAS Registry
GenePast / Fragment

BLAST / Motif / MSS

Filtering, grouping

Sequence Searches and Databases

Advantages:

powerfull but less complicated than STN
adapted algorithm (optimized BLAST)
VENN diagramm (good for antibody search)

IngridB.Mueller@ipi.ch
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THE CHOICE OF PATENT EXPERTS

@ GQLife Sciences

CAS Registry

BLAST / Motif

Exact / Subsequence search
Uncommon aa / nt

GENSEQ FASTAlert

BLAST / Motif / MSS
Smith-Waterman / BestSeq
Filtering

GQ special database + CAS Registry
GenePast / Fragment

BLAST / Motif / MSS

Filtering, grouping

Sequence Searches and Databases

https://blast.ncbi.nlm.nih.gov/Blast.cqi

w U.S. National Library of Medicine

- NCBI BLAST BLAST
Patent / non-patent documents
(Accession number)

Cross-linked with Lens and Pubmed

Open access

LENS.ORG

* Lens
PatSeq finder
Cross-linked with Pubmed and other scholarly works

IngridB.Mueller@ipi.ch
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) U.S. National Library of Medicine

Open Access Sequence Databases (DB)

BLAST "
NCBI BLAST (Basic Logic Algorithm Sequence Tools):
BlastN ==) nucleotide query (nt) in nucleotide DB
BlastP ==) protein query (aa) in protein DB
TblastN =) translated protein query (aa) in nucleotide DB
BlastX == translated nt query (nt) in protein DB
TBlastX ==) translated nt query (nt) in translated nt DB

IngridB.Mueller@ipi.ch
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IGE |IPI

Open Access Sequence Databases (DB)

BLAST®
NCBI BLAST (Basic Logic Algorithm Sequence Tools):
BlastN ==) nucleotide query (nt) in nucleotide DB
BlastP ==) protein query (aa) in protein DB
Use different
TblastN ==) translated protein query (aa) in nucleotide DB substitution matrices
BlastX ==) translated nt query (nt) in protein DB depending on length
of peptide query
TBlastX ==) translated nt query (nt) in translated nt DB

Query Length Substitution Matrix Gap Costs

<35 PAM-30 (9,

35-50 PAM-T0 (10, 1)

50-85 BLOSUM-80 (10, 1)
NCBI BLAST has many more BLASTs

>83 BLOSUM-62 {11.1)

e.g. megaBLAST, PSI-BLAST, smartBLAST...

IngridB.Mueller@ipi.ch
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) U.S. National Library of Medicine

Basic Local Alighment Search Tool
BLAST+ 2.8.0-alpha released

BLAST°

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more

BLAST+ now has a better database.
Wed, 28 Mar 2018 18:00:00 EST More BLAST news

Web BLAST

IngridB.Mueller@ipi.ch
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IGE |IPI
Basic Local Alighment Search Tool
. BLAST+ 2.8.0-alpha released a
BLAST finds regions of similarity between biological sequences. The program E T S BL AST
co[nplares nrl:cleotide orlpiote;n sequences to seguence databases;nd - Wed, 28 Mar 2018 18:00.00 EST ) More BLAST news..
calculates the statistica Signi Icance. earnm more i
Web BLAST
Mon-redundant protein sequences (nr}
EXAMPLE search for insulin (fragment 1-30 aa) Reference proteins (refseq_protein)
ins30 Model Organisms (landmark)
>INS
MALWMRLLPLLALLALWGPDPAAAFVNQHL SRS TR e E 1l

Patented protein sequences(pat)

Protein Data Bank proteins(pdb)

Metagenomic proteins(env_nr)
https://blast.ncbi.nlm.nih.gov/Blast.cqgi

Transcriptome Shotgun Assembly proteins (tsa_nr)

IngridB.Mueller@ipi.ch
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BiDownload ~ GenPept Graghics

Sequence 4 from patent US 8680283
sequence ID: AJL05425 1 Length: 70 Humber of Matches: 1

) U.S. National Library of Medicine

@
itle(s) BLAST
vroekman T US8680263 - SEQ ID No. 4
Range 1: 1 to 30 GenPept Graphics A (o) _ _
Score Expect Identities Paositives Gaps B ‘ Identlty 100 A) E Value ze 26
102 bits(234) 2e-26 30/30(100%) 30/30(100%) 0/30(0%) B 30 Of 30 aa
Query 1 MALWMRLLPLLATLLATWGFDPRARAFVNOHL 34
MALWMRLLPLLATTATWGPDPARAFVNOHL
Sbjet 1 MATWMELLPFLLALLATWEPDPRALRFVNOHL 30
B Download ~ GenPept Graphics
Sequence 121 from patent US 8318154
Seguence I0: AGAITIZY 1 Length: 110 Humber of Matches: 1 U58318154 9 SEQ ID NO' 121
b See 2 maore title(s) ‘ Identlty 80 % E-value le-17
Range 1: 1 to 20 GenPept Graphics 25 Of 30 aa
Score . _I-E:u:ped: £ Identities Positives Gaps
80.0 bits(181) le-17  24/30(80%) 25/30(83%) 0/30(0%)
fuery 1 MATWMELLPLLALIATWGPDPARRFVNQHL 30
MALWME LFLLALL LW P+F& AFV QHL
Sbjet 1 MATWMEFLPLLALLVIWEPNEPAQAFVEQHL 30
BlDownload ~ GenPept Graphics U58652487 9 SEQ |D NO. 72
Sequence 72 from patent US 8652487 ‘ Identity 100% E-value 3e-04
Sequence ID: AHL 59845 1 Length: 11 Humber of Matches: 1
B See 7 more title(s) 11 Of 11 aa
Ran_g_e 1: 1 to 11_ Eenﬂe?_t. Grs?hi;s_ 3 :
e, Bpett:  TlaWibes Pt g I Attention: alignment ID 100%, not query ID
38.4 bits(83) 3e-04  11/11(100%) 11/11(100%) 0/11(0%)
Query 15 ALWGPDPABAF 25 Different E-values, the smaller the better !
LTLWGPDEPARLF

Sbjct 1  ALWGPDEARRF 11 IngridB.Mueller@ipi.ch
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IGE|IPI

BlDownload ~ GenPept Graphics

Sequence 4 from patent US 8680263
Sequence ID: AJLOS425 1 Length: 70 Number of Matches: 1

P See 1 more title(s)

Range 1: 1 to 30 GenPept Graphics

Score Expect I I!-E ntities Positives

102 bits{234) 2e-26 30/30(100%) 3[2[,{'3[][1[][]%]!

éap5
0/30(0%)

Query 1 MATWMELLPLLALLATWGPDPARRFVNOAL 30
MATWMELLPLLALLALWGPDPAMARFVNOHL
Shjct. 1 MATWMELLPLLALLATWGFDEPARAFVNOHL 30

BLAST°

IngridB.Mueller@ipi.ch
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BlDownload ~ GenPept Graphics

Sequence 4 from patent US 8680263
Sequence Ik AJLOS425 1 Length: 70 Numb

P See 1 more title(s)

Range 1: 1 to 30 GenPept Graphics

Score Expect Identiti

102 bits(234) Z2e-26 30/30(

uery 1 MATWMELLPLLALLATWGPDFPRERLF
MATLWMRLLPLLALLALWGFDPRARLF

Sbjct. 1 MALWMELLPLLALLATWGFDPARLF

Sequence 4 from patent US 8680263
GenBank: AJLO2425 1

Sequence Searches and Databases

)

U.S. National Library of Medicine

@
Identical Proteins FASTA  Graphics o
Go to: [v)
LOCUS BJLOS425 T0 aa linear PAT 11-FEB-2015
DEFINITICH Segquence 4 from patent US B6B0263.
ACCESSICH AJLOS425
VERSICHN AJLOS425.1
DBS0OURCE accesegion AJLOS425.1
EEYWORDS
SOURCE Unknown.

ORGENISM Unknown.

Unclassified.

REFERENCE 1 (residues 1 to T0)

AUTHORS Fozlowski,h., McManus,5.F. and Shen,X.

TITLE Carbohydrate-based drug delivery polymers and conjugates thereof

JOURNLL Patent: U5 BgE0263-B2 4 25-MAR-2014;

Nektar Therapeutics; San Francisco, CL

EEMLRE CAMBIR Patent Len=: US E6B0DZ2&63

FEATURES Location/Qualifiers
source g E
/organism="unknown"

CRIGIN

1 malwmrllpl lallalwgpd paaafwvnghl cgshlwvealy lvegergffy tpktrreaed

61 lgvggvelgg

vigrraeawller@ipi.ch
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IGE|IPI

Sequence 4 from patent US 8680263 B  us National Library of Medicine
GenBank: AJLO54251

O — s g BLAST®
Repeat BLAST search with AJL05425.1 [denicalfoEns  EASTA - Graphes
In non-redundant GenBank (NPL) Goto: (%)
LOCTUS BJILOS425 70 aa linear FAT 11-FEB-Z2015
DEFINITION Sequence 4 from patent US B6E0263.
ACCESSICHN AILOS425
VERSTON BRJLOS425.1
DBSCURCE accession AJLOS425.1
REYWORDS
SCURCE Unknown.
ORGENISM Unknown.
Unclassified.
REFERENCE 1 (residues 1 to T0)
AUTHORS Fozlowski,h., McManus=,5.F. and Shen,X.
TITLE Carbohydrate-based drug delivery polymers and conjugates thereof

Putative conserved domains have been detected, click on the image below for detailed results.
20 30 &0 50 1 70

i [ i i i [ i I I | [ i i I i [ I i | [ i | i | I i I i | I i I i |
Query seq, GALUMRLLPLLALLALWGPDPAARAAFYNAOHLCGSHLYEALYLYCGERGFFYTPKTRREAEDLOYGAYELGG

Specific hits
Superfanilies I1GF _like superfamily

IngridB.Mueller@ipi.ch
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IGE|IPI
Open Access Sequence Databases (DB) PatSeq Finder LENS.ORG
EXAMPLE Enter sequence MALWMRLLPL LALLALWGPD PAASFVNQHL
>ins30
MALWMRLLPLLALLALWGPDPA e . P
AAFVNQHL oruplcad a rAa iR seq,- hhhhh e UrCRSUChen... eline L'atel ausgewa .
Sequence database
Amino Acid db Nucleotide database
Sequence type
Nucleotide Protein

Search strategy

https://www.lens.org/lens/bio/patseqgfinder

IngridB.Mueller@ipi.ch
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Open Access Sequence Databases (DB)

EXAMPLE

>ins30
MALWMRLLPLLALLALWGPDPAAAFVNQHL

Substitution Matrix: BLOSUM®62

https://www.lens.org/lens/bio/patseqgfinder

Awvailable Blast Search

blastp

+ database
tabase

Maximum Number of Hits to show

1,000

Expectation value threshold value

10

' Short query optimisation

" Filter low complexity regions

' Mask lower case letters

Word size (search seed length)

ETauit

Substitution Matrix

BLOSUMeG2
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Location in document Grants, in claims (5) . v Grants (220)

Showing 1 to 25 of 1000 hits*

Sequence

=
SEQ ID 40 US 2010/0150958 A1
Sequence length: 3433

Methods and Compositions for Use of a Coccidiosis Vaccine

SEQID 22 US 2010/0150959 Al
Sequence length: 34aa

PCV 2-Based Methods and Compaositions for the Treatment of Pigs

v

Coverage

100%

100%

Sequence Searches and Databases

Applications, in claims (83) . v

Similarity

100%

100%

Applications {780) . v

Alignment length  E-value

30aa

J0aa

2.32E-14

BLAST score

65.86 bits

Coccidiosis Vaccine

2.32E-14

65.86 bits

IngridB.Mueller@ipi.ch
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Methods And Compositions For Use Of A Coccidiosis Vaccine

Published: Jun 17,2010 Earliest Priority: Dec 152008 Family:17 Cited Works: 0 Citedby:4 Cites:3 Sequences: 124
Additional Info: I EEE

Patent Summary Full-text Family Info Sequences Legal Info Notes I3

(%) Add to Collection 2l Share Patent

Displaying SEQ ID NO 40 - Protein Sequence

NCBI Entrez Genlnfo 1D: N/A

Mentioned In Claims? No

¢ Organism: Homo sapiens

Sequence type: protein

Sequence length : 34aa
FASTA Sequence

>Us 2010 0150958 A1 40
MATWMBLLPL: LATTLATWGPD PARAFVNCHL |CGSH

IngridB.Mueller@ipi.ch



o f.’\:vaﬂable Blast Search

blastp
IGE |IPI _
; LENS.ORG
Open Access Sequence Databases (DB) _
Maximum Number of Hits to show
EXAMPLE
1,000

Expectation value threshold value
>ins30 !
MALWMRLLPLLALLALWGPDPAAAFVNQHL

+"  Short query optimisation
Substitution Matrix: PAM30

v Filtertow complexity regions

o Mask lower case letters

Word size (search seed length)

Substitution Matrix

PAM30

BLOSUMB2
BLOSUM45
BLOSUMBD
PAMZ0

https://www.lens.oralens/bio/patseafinder
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Location in document Grants, inclaims (8) ] v  Grants {212) |

Showing 1 to 25 of 1000 hits*

Sequence

L —
SEQID41US2011/0230401 A1
Sequence length: 1,056aa

INSULIN FUSION POLYPEPTIDES

SEQID 41 JP 2011526491 A
Sequence length: 1,0563a

Sequence Searches and Databases

«  Applications, inclaims (81) ] v

Coverage

100%

100%

Similarity

100%

100%

Applications (728) . v

Alignment length  E-value

30za

30aa

5.24E-24

BLAST score

102.86 bits

Insulin Fusion Polypetides

5.24E-24

102.86 bits

IngridB.Mueller@ipi.ch
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Insulin Fusion Polypeptides

Published: Seg#2, 2011 Earliest Pridg
Additional Info: [ B

Patent Summary Full-text Family Info Sequences Legal Info Notes I3
(® Add to Collection [=lShare Patent

Displaying SEQ ID NO 41 - Protein Sequence

NCBI Entrez Geninfo [D: N/A
Mentioned In Claims? No

e Organism: Artificial

Sequence type: protein

Sequence length : 1,056aa
FASTA Sequence

>US_2011 0230401 A1 41
MATWMELLPL LATTLATWGPD PARAE UﬂQHLI CGEHLVEALY LVCGERGEFFY

TPETGYGSSE REAPQTGIVE QCCTSICELY QLENYCNGGG GSGGGGSGGGE

GEGEGEGEGEEGEE GSGEGEGEEEE GSGGLGGSHLY PGEVCPGMDI BNNLTELHEL
IngridB.Mueller@ipi.ch
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IGE|IPI
LENS.ORG

Insulin Fusion Polypeptides

Published: Sep 22,2011 Earliest Priority: Jul 022008 Family:11 Cited Works:0 Citedby:4 Cites:0 Sequences: 45
Additional Info: Tl EE

Patent Summary Full-text Family Info Sequences Legal Info Notes [}

(¥) Add to Collection =] Share Patent

45 sequences found in this patent (in total)

1 filtered sequences

Declared organism

SEQID NO
41 Species Filter
Sequence Type Artificial (1)
Peptide (1) Sequence Location in Document

Sequence length Undetermined (1)

Peptides =300 aa (1)

IngridB.Mueller@ipi.ch
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IGE |IPI

Insulin Fusion Polypeptides

Published: Sep 22,2011 Earliest Priority: Jul 022008 Family:11 Cited Works:0 Citedby:4 Cites:0 Sequences: 45
Additional Info: T EI

B ek

Patent Summary Full-text Family Info Sequences Legal Info Notes [}

(¥) Add to Collection =] Share Patent

. - : Download sequences in fasta format: 1peptide
45 sequences found in this patent (in total)

1 filtered sequences Occurrence Find similar sequences at NCBI GenBanle-nr

SEQIDNO 5 times in PatSeqDB Q@ =
e in 5 documents
Displaying 1 - 1 of 1 sequences

SEQID NO Length Sequence Type Locations Declared organism Determined organism Occurrence Tools

5 times in PatSeqDB Q@ &

41 1,056 peptide Undetermined Artificial * Homo sapiens
e in 5 documents

e Macaca mulatta

s QOtolemur garnettii

more... l_:3

IngridB.Mueller@ipi.ch
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IGE|IPI

Insulin Fusion Polypeptides

Published: Sep 22,2011 Earliest Priority: Jul 022008 Family:11 Cited Works:0 Citedby:4 Cites:0 Sequences: 45

Additional Info:

Patent Summary Full-text Family Info Sequences Legal Info Notes [}

() Add to Collection [=] Share Patent
Download sequences in fasta format: 1peptide

45 sequences found in this patent (in total)

r sequences at NCBIl GenBank-nr

1 filtered sequences St Pdsmik
SEQIDNO 5 times in PatSeqDB
. . ® in 5 documents
Displaying 1 - 1 of 1 sequences
Putative conserved domains have been detected, click on the image below for detailed results.
40 5|ﬂ EIH ?Il:l
PKTRREAEDLOYGOVELGG

30
|

] 20
l 0 i ¥ I i i i ' I | i i ' I i 0 I I I [ | i
Query seq, ALWUMRLLPLLALLALWUGPDPAAAFVYNOHLCGSHLYEALYLYCGERGFFYT
Specific hits
IIGF_like superfamily
IngridB.Mueller@ipi.ch

Superfanilies

= =
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IGE |IPI

Advice 1: remember how to search...

1) Understanding

2) Search tools adapt and repeat if necessary
3) Search strategy

4) Databases

Advice 2: ... when searching for peptides chose the right parameters
e optimize your search by using different algorithms, substitution matrix
* exact search vs similarity search

» check the application / use of the peptide sequence

IngridB.Mueller@ipi.ch
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IGE | IPI
EXERCISE 1 SEQ ID NO: 1: Pro Tyr Asp Val Pro Asp Tyr Glu
Independent claims: 1) Transform the above listed sequence

Claim 1: A peptide capable of inhibiting the binding of trimeric in single letter code

influenza hemagglutinin protein to its receptor, wherein the 2) Search the sequence using
peptide is consisting of the sequence SEQ ID NO: 1
o BLAST (NCBI)
Claim 4: A pharmaceutical composition comprising the o Lens.org
peptide according to claim 1
Claim 6: A peptide according to claim 1 for use in treating an Hint: Definition of Terms

influenza virus infection . .
Comprising: inclusive, open ended

) ) ) ) (e.g. “ a polypeptide comprising SEQ ID NO: 1”)
Claim 8: A method for the preparation of a peptide according

to claim 1 Consisting of: exclusive
(e.g. “a peptide consisting of SEQ ID NO: 1”)

https://blast.ncbi.nlm.nih.gov/Blast.cqi https://www.lens.org/lens/bio/patseqgfinder

IngridB.Mueller@ipi.ch
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EXERCISE 2

1) Get the sequences from the famil
Claim 1. A polypeptide having antimicrobial activity selected from the ) N Y
group consisting of: member: US2005124064 using

. . . . . Lens.org
(a) a polypeptide comprising an amino acid sequence which has at least

65% identity with amino acids 1 to 40 of SEQ ID NO:2;

. . _ _ 1) Search the claimed sequences in
(b) a polypeptide which is encoded by a nucleotide sequence which

hybridizes under medium stringency conditions using 0.2 x SSC at 42°C for o BLAST (NCBI)
wfashlng with a polynucleotide probe selected from the group consisting o Lens.org
of:

(i) the complementary strand of nucleotides 166 to 285 of SEQ ID NO:1,
(ii) the complementary strand of nucleotides 70 to 285 of SEQ ID NO:1 and

, 3) Find relevant documents...
(iii) the complementary strand of nucleotides 1 to 285 of SEQ ID NO:1; and

(c) a fragment of (a) or (b) that has antimicrobial activity.

https://blast.ncbi.nlm.nih.gov/Blast.cqi https://www.lens.org/lens/bio/patseqgfinder

IngridB.Mueller@ipi.ch
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Search a nuclectide database using the BEST5eq® Search algorithm by a nucleotide query

Bzta

BLAST Smith-\Waterman MOTIF MSS Kewordgi'a BEST Seq® Nucleotide™"
MNew search name:
Query Clear
Enter sequence(s) upload from file, select previously used orchoose from My Patents &
Target Sequence Length Min: £ Max: 4

P Algorithm parameters

P> Additional search options

Sequence Searches and Databases

—_—
g_’-' Seouencel3

EXAMPLE: search SEQ ID NO:1
using BESTSeq of SequenceBase

US2005124064 Al
Applicant: Novozymes
Priority: 20 Nov 2001

>US_ 2005 0124064 Al 1
ATGCAATTTA CCACCATCCT CTCCATCGGT ATCACCGTCT

TCGGACTTCT
TGTTCCCGAG
CCTGACGATT
AACGTGGATT
TATGCAGTGC
AAGGGAGGTT
GTTACTAG

CAACACCGGA
GCTTACGCTG
TTGCTGGTAT
TGGATGCAAT
CACAATCACT
ATTGTGCTAA

GCCTTTGCAG
TTTCTGATCC
GGATGCGAAC
GGTCCTTGGG
GCAAGTCTAT
GGGGGGCTTT

CACCCCAGCC
CGAGGCTCAT
CAACTTCAGA
ATGAGGATGA
TAAGGGTTAC
GTTTGCAAGT

IngridB.Mueller@ipi.ch
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= from My Pat

y used or ch

om file, selec

i

[ai]
C
o

Enter sequence(s) upl

ATECALTTTACCACCATCCTCTCCATCGETATCACCGICTTCGRACTICTCAACACCGEAGCCTTITGCAGCACCCC
AGCCTGTTCCCEAGECTTACGC TG TTCTGAT CCCGAGGCTCAT CCTGACGAT TTTGCTGETAT GGAT GCGAMCCA
ACTTCAGAR L CGTGEATTTGEAT AR TGETCCTTGEEAT GAGGAT GATATGCAGT GCCACARTCACT GCARGTCT
ATTALGGETTACARGEEAGETTATTGTGCTARGGEEEECTTTGTITTGCALGTCGTTACTAG

4k

Target Sequence Length Min: 2 Max

YAlgorithm parameters Defaults

General Parameters )

Mazx target sequences:  25( o
Reverse:  True w
ldentities percent threshold: ?5|
Subject identity threshold: 0.0

Query coverage threshold: 0.0 L

Scoring Parameters
Minimum score: |

Cost to open a gap: 1

Cost to extend a gap: 1

—

g_" Seguencel3

EXAMPLE: search SEQ ID NO:1
using BESTSeq of SequenceBase

US2005124064 Al
Applicant: Novozymes
Priority: 20 Nov 2001

>US_ 2005 0124064 Al 1

ATGCAATTTA
TCGGACTTCT
TGTTCCCGAG
CCTGACGATT
AACGTGGATT
TATGCAGTGC
AAGGGAGGTT
GTTACTAG

CCACCATCCT
CAACACCGGA
GCTTACGCTG
TTGCTGGTAT
TGGATGCAAT
CACAATCACT
ATTGTGCTAA

CTCCATCGGT
GCCTTTGCAG
TTTCTGATCC
GGATGCGAAC
GGTCCTTGGG
GCAAGTCTAT
GGGGGGCTTT

ATCACCGTCT
CACCCCAGCC
CGAGGCTCAT
CAACTTCAGA
ATGAGGATGA
TAAGGGTTAC
GTTTGCAAGT

IngridB.Mueller@ipi.ch
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SBNNO00366DZ
SBNHO00366E1
SBNNOOOTUIUH
SBNNOOOMEFEM
SBNNOOOMEFEN
SBNNOOOTFOGH
SBNNOOOMEFEQ
SBNHNO0O366E2

SBNNODOMEFEL

B woceENE B usceENE M GENESED

.

Sequences: 9 Redundant: 50

303

285

303

358

7288

362

361

362

288

283

256

246

243

100.00%
095.05%
100.00%
93.40%
72.63%
3.55%
71.27%
68.70%

b8.23%

100.00%

100.00%

100.00%

98.26%

00.28%

§9.93%

89.58%

86.11%

85.76%

100.00%

100.00%

100.00%

88.26%

80.04%

88.70%

88.05%

84.93%

84.30%

Sequence Searches and Databases

Documents: 22 Families: 12

100.00%

100.00% b
08.96% 7
100.00% 4
100.00% 4
100.00% 4
100.00% 4
100.00% B
100.00% 4

o

—

SeguencelBrse

IngridB.Mueller@ipi.ch
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IGE | IPI
B woGENE ® UsGeENE B GENESEQ —p
SeguencelBnrse
_—
Sequences: 9 Redundant: 50 Documents: 22 Families: 12
SBMNDOOMEFEL DNA Artificial; Artificial Sequence; Pseudoplectania nigrella; Synthetic 362 243 68.23% £85.76%

ldentical Sequence Appears in 4 documents (4 Applications + 0 Patents + 0 Unknown).

Y I O e T S I T By

._' 233842 WOZ2006097 464 WIPQE Movozymes AS September 21, 2006 Mot provided March 16, 2005
& 464465 CA2600026 ‘Canadal*l Movozymes A/S September 21, 2006 Mot provided September 21, 2006
[ 62548 US2006211089 Al United States®= NOVOZYMES AS September 21, 2006 March 15, 2006 March 16, 2005

3 62548 US520060211089 Al United Statects Novozymes AS (Bagsvaerd DK) September 21, 2006 March 15, 2006 March 16, 2005

Novozyme 2006 = No prior art found using BESTSeq

IngridB.Mueller@ipi.ch
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IGE |IPI
EXAMPLE: search SEQ ID NO:1 with Smith-Waterman for nucleotides (SWN) _}
SeguencelBnrse
Analyze and select for export
Alignment identities percent threshold: 0.0%
Hovozyme ] Hide search parameters Select another search Update resuits Bets Query coverage threshold: 0.0%
Matrix: DMNA
Cost to open a gap: 5
Search parameters
Cost to extend a gap:
Title: Movozyme Minimum score: 1
Date: May 16, 2019 14:59 Max target sequences: 250
Program: 2 Reverse: true
Databases: d g &
Query:

»Herun IPOEFHIL
ATGCRRTTTACCRCCATCCTICTCCATCEETATCACCEICTTCEEACTICTCARCRACCEER
FCCT T IGCAGCACCCCAGCCTE I TCCCEACECTTACECTEITICTEATCCCGRAEECTCAT
CCTEAC AT I ITECTI T AT AT CCCARCCARCTTCACRA R A CCETCFEATITCGEATECART
eI I AT A AT AT AT AT ECCACRATCACTECARCETCTATTARCEEETTAD
AR AT IATICT GO AAGEEEEECITICTITIGCAARTIETITACTAR

IngridB.Mueller@ipi.ch
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M woGENE ™ UsceNE M cENESEQ M FASTALERT
If too many documents -> use filter

Add filter Select Field |:"'| Add or Selectsaved filter

‘.0— = ¥
(@ alignment percent identity: | Greater than or equals |~ | 65

& Query percent Identity: Less than i: 80

Sequences; 250 Redundant 1224 Documents: 390 Families; 150

IngridB.Mueller@ipi.ch



o Sequence Searches and Databases

IGE|IPI

M woGENE ™ UsceNE M cENESEQ M FASTALERT

Addfilter  Select Field ||| Add | or Select saved filter

) Alignment percent ldentity: | Greater than or equals |:| 65

@ Query percent ldentity: Less than E| 80

Sequences; 250 Redundant 1224 Documents: 390 Families; 150

pocment ] uthorty & Rt & T R BT

CN1052559359 A Chinz il CHANGSHA ZHONGKE JINGBO BIOLOGICAL TECHN January 20, 2016 Movember 13, 2015 Movember 13, 2015
DA Artificial Sequence; Picea glauca; Synthetic; synthetic construct 288 5749 69.10% 66.78%
DA Picea glauca; Picea glauca (white spruce 273 579 69.10% B6.78%
DMA Artificial Sequence; Plasmid pMT2362; Synthetic; unidentified 7218 579 69.10% 66.78%
DMA Fungi; Tobacco eich virus; Chimeric; Synthetic; Unidentified 221 545 66.92% 65.200%;

... Not Novozymes, but 2016, thus not prior art
IngridB.Mueller@ipi.ch
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EXAMPLE: How to search a specific antibody Im
M 6
G£¢
Tics

VH (1-120)
Information

EVQLVESGGG LVOPGGSLRL SCAASGFNIK DTYIHWVRQA PGKGLEWVAR
RY ADSVKGRFTI SADTSKNTAY LOMNSLRAED TAVYYCSRWG
GDGFYAMDYW GQGTLVTVSS

system'

VL (1-107)

DIQMTQSPSS LSASVGDRVT ITCRASQDVN TAVAWYQQKP GKAPKLLIYS
ASFLYSGVPS RFSGSRSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ
GTKVEIK

trastuzumab http://www.imgt.org/mAb-DB/

IngridB.Mueller@ipi.ch
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EXAMPLE: How to search a specific antibody Q—'- e

VH (1-120)

EVQLVESGGG LVQPGGSLRL SCAASGFNIK DTYIHWVRQA PGKGLEWVAR

RY ADSVKGRFTI SADTSKNTAY LOMNSLRAED TAVYYCSRWG

GDGFYAMDYW GQGTLVTVSS
BLAST Smith-Waterman Protein MOTIF MSS Keyword™" BESTSeq@™=

VL (1-107)

DIQMTQSPSS LSASVGDRVT ITCRASQDVN TAVAWYQQKP GKAPKLLIYS 1o e ook name:

FLYSGVPS RFSGSRSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ

GTKVEIK
Cuery
Enter sequence(s) upload from file, select previously used or choose from My Fatents

- H H EVQLVESEGE LVQPGFESLRL SCAASGFNIEK DIYIHWVEQR PGHGLEWVAR IYFTNEYTRY ADSVEGREFII
SearCh fu" Iength Varlable heavy (VH) Chaln SADTSENTAY LOMNSLEAED TAVYYCSEWG GDGEFYAMDYW GQGTLVIVSS

using Smith-Waterman Protein (SWP) |
algorithm on SequenceBase

Target Sequence Length Min: 5 Max: B
IngridB.Mueller@ipi.ch
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If too many documents -> use filter

for e.g. claims, or DB, or both...

Yrilters
Add fiter Select Field .:': Add or
'@ Patent Sequence Equals 'v | | Claim
S Save filter parameters
M GENESEQ

Sequence Searches and Databases

Select =aved filter

Document=z: 18 Families: 18

Dnﬂnnlmt#

W02013101993
A2

W02014025198
A2

WO02014025199
A2
WO02014052713
A2

W02014079000
Al

CH104045714 A
W02015131805
Al
CH104744592 A
WO2016064749
A2
W02016135239
Al
WO2016168769
Al
WO2016177802
Al
W02016189387
Al
WO2017040344
Az
WO2017079694
A2
WO2017186928

Al
WO2017211944
Al

CHA07602702 A

Assignee(s) (@) &
ABBVIE INC
HANDOK INC
HANDOK INC
MASSACHUSETTS INST TECHNOLOGY
WUHAN YZY BIOPHARMA CO LTD
GENSCRIPT NANJING CO LTD
ZYMEWORKS INC
BELJING HANMI PHARM CO LTD
IGENICA BIOTHERAPELITICS INC

BIOTECHOL LTD

CALIFORNMIA INST BIOMEDICAL RES;
SCRIPPS RES INST

PIERIS PHARM GMBEH
MEDGENICS MEDICAL ISRAEL LTD

AMUNIX OPERATING INC

PRICEMAN 5 1; FORMAN 5 J; BROWN
e

CUREVALC AG

UNIV BOLOGNA ALMA MATER.
STUDIORLUM

SUN-BIO SHANGHAI MEDICAL EQUIP
TECHMNOLOG

IngridB.Mueller@ipi.ch
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Search for multiple protein gueries against the protein database using the Smith—\Waterman algorithm &

—
= Secouencel3
BLAST Smith-Waterman MOTIF M55 Protein Keyword™== BEST S5eqEF= =QUENLELDR

Mew search name:

Queries Clear Search VH-CDRs of trastuzumab
6 using MSS (multiple sequence search)
Enter 1st sequence select previously used
GFHNIKDTY
CDR1
SCAASGFNIKDTYIHWVRQA
Enter 2nd sequence select previously used
I¥YPTNGYT
CDR2
PGKGLEWVAR RY
Enter 3rd sequence select previously used
SENGGDEFYAMDY Hide
B CDR3
—_— TAVYYCSRWGGDGFYAMDYW
Target Sequence Length Min; = Ma: =

IngridB.Mueller@ipi.ch
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Queries:

>Tntitled 5-E'=.IEH.E
GFHIEDTY

Fintitled Ee;rr;hE

S -> Select documents showing all three CDRs

*Tntitled Fearch! q.{ag

FRRGGDEITAMDY -> use filter, for e.g. claims, or DB, or both...
Wrilters
Add fiter  Select Field ':'i Add | or Select zaved filter
& patent Sequence E s | | claim - Remove
KRR Save filter parameters
B GENESEQ

Documents: 43 Familiez: 12

WO 2018{!4 5018

U59745382B1

WO2017186928
Al
WO2017211944
Al
WO2017211941
Al
Us2017151341
Al

CH107417792 A

Us2017121421
Al

CH106554419 &
CN107151269 A

EP3235908 a1

Us2013016326
Al

WO2017148424
Al

I

CREGG C J; HARVARD COLLEGE; UNIV TEXAS 5YSTEM

BELJING MABWORKS BIOTECH COLTD
CUREVAC AG
LINIV BOLOGMA ALMA MATER. STUDIORUM
UNIV BOLOGMA ALMA MATER STUDIORLUM
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Sequence Searches and Databases

Using motif search by GenomeQuest

5earch type

GenomeQuest Motif

Matches to

SNP search

Repeat search
Repeat search
Domain search

Advanced Domain

search

Antibody search

Explicit
degeneracy

character search

AGCAGGLGGIAC)ICGCGCAT
(ATGHS,}

ATTA{5,15]TT
AQVILE]PRSIG

C{2, 41C{3HLUVMFYWC].
{8H{3,5H

VBEVV."VDDEEEF *BVEVVV

VEVV' X\ XVDD['\ XE]BVE

AGCAGCLCACGCLCAT or AQGCAGOGLOCCGCGCAT
ATCATCATGATGATG and more

ATTAAAAATT up until ATTAAAAAAAAAAAAAAATT
AQVLPRSIG or AQVEPRSIG

For instance CHXECOMXIOCOOCOHXXH, where X can

be any residue.

The three Complementarity Determining Regions (CDRs)
VBVY, VDDEEEF and BVEVVY interspersed by any other

amino acid sequence.

VEVVXXVDDXEVE or VEVVXXVDDEEVE

@ GQLifeSciences

An Aptean Company

IngridB.Mueller@ipi.ch
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Motif search for CDRs in the same sequence @ GQ LifeSciences
An Aptean Company
Mucleotide Patterns Protein Patterns
Paszte or Choose your query. EXAMPLE
RSSQSLLHSNGYNYLD. *LGSNRAS . *MQASTMNRT Search antibody with following CDRs

>seq_1
RSSQSLLHSNGYNYLD.*LGSNRAS.*MQASIMNRT

Type of Search (@ Patents Databases Only
Fatents and Fublic Reference Databazes

Result Name  IPOPHIL | |send E-mail en completion

D Compare to both nuclectide and protein databazes ¥ Please note by selecting to search both nucleotide and protein databases your account will be billed

GenePAST Blast Fragment Search Motif

For Motif searches, nucleotide patterns can only be searched against nucleotide databases, and protein can only be searched against protein databases.

Additional Strategy Parameters
Limit subject length from & to 1p0.000  residues

Keep a maximum of 500 results (per query)
IngridB.Mueller@ipi.ch
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STATISTICS

Total number of hits:

Mumber of hits where a guery is identical to a subject:
Total number of queries:

Taotal number of queries with hits:

Total number of queries without hit:
Mumber of queries hitting patent dbs:
Mumber of queries hitting non-patent dbs:
Total number of hits to non patent dbs;
Total number of hits to patent dbs:

Total number of patents found:

Total number of patent families found:
Earliest patent found was from:

20

4]

1

1 download queries with hits

0 download queres without hits
1

0

4]

20

10

2

IPZ018501204 an the 2014 Nov 20

Sequence Searches and Databases

@ GQ LifeSciences

An Aptean Company

nb patents nk granted patents nb applications
all 10 D 3

USPTO 2 0
EFO 0 0
WIPO 2 0
IPC 2 0
Other 4 a

PJ

8]

| S

Earliest
IP2018501204 on the 2014 Now 20
US20170349666 on the 2014 MNow 20

W0O2016079076 on the 2014 Nov 20
JP2018501204 on the 2014 Nov 20
KR1020170081188 on the 2014 Now 20

Databanks Mumber of =eguences being
hit

50Q-Pat GoldPlus Protein - Patent 20
sequences

IngridB.Mueller@ipi.ch
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2 Query Patent Query % Subj. % Align % Length Patent Assignee H H
Identifier  SEQ ID Id 1d 1d @ GQLifeSciences

An Aptean Company

]

] wWo2016079076 1-1 of 2 [ View all 2 Results ]

D seq_1 58 100,00 70,54 100,00 112 HOFFMANM LA ROCHE [CH], HOFFMANN L& ROCHE T CELL ACTIVATING BISPECIFIC ANTIGEN
[usl; BINDING MOLECULES AGIANT FOLR1 AND
Ch03

Alignment Patent Subject Annotation  Subject Seguence Query Seguence Report data issue
=
R IIII—————— ...

See all subjects mapped to this query
See all gueries mapped to this subject
A part of yvour guery matches a part of thia seguence. G subject-centric view.

2lign len= 7% &z, , Identity= 100%, Similarity= 100%

fuery {(zeqg 1) len= 3¢ unk, pos= 1-73 aa {fw), Identity guery= 100%, Nb gaps guery= 0, Alignment coverage guery= 100%
Subject (WOZ201&6073076-0058) len= 112 aa, pos= Z4-102 aa , Identity subject= 70.54%, Mk gaps subject= 0, Zlignment cowverage subject= T70.54%

i 1 RSSOSLLHSNEYNY LDW Y Lo PO S PQLLIY LESHRASCVEDRFSESESEIDETLEISREY €0
ERVEFDERENDERREEEDEREEEEEDER LBV EEEE R
53 24 RSSOSLLHSNGEYNYLDWYLOKPEOSPOLLIYLESHRASCVEDRFSCSESEIDETLEISAY &3
i &l EAEDVCVYYCMQRSTMMNAT 75
ERRERDEEEDDEN DL
5z g4 EREDVEVYYCMQRSTMNET 102

IngridB.Mueller@ipi.ch
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EXAMPLE: using multiple alignments ), 3 cpRg in the same patent document ! @ GQLifeSciences
SearCh antlbOdy W|th fOIIOW|ng CDRS An Aptean Company
>16D5Q1 Group by patent number and show (3| = | results per group.
NAWMS
>16D5Q2 Show only groups with
RIKSKTDGGTTDYAAPVKG | Query Identifier v| | one member matches v| 160501
>16D5Q3 =
| Cuery Identifier v| | one member matches v| 160502
PWEWSWYDY
| Query Identifier v| | one member matches v| 160503

IngridB.Mueller@ipi.ch
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EXAMPLE: using multiple alignments ;3 cppq i the same patent document ! @ GQLifeSciences

SearCh antibOdy With fOIIOWing CDRS An Aptean Company
>16D5Q1 Group by patent number and show |3| = | results per group.
NAWMS
>16D5Q2 Show only groups with
RIKSKTDGGTTDYAAPVKG | Query Identifier v| | one member matches v| 160501
>16D503 | Query Identifi || ber match | 16D5q2
ue entifier « | | one member matches o

PWEWSWYDY ~

| Query Identifier v| | one member matches v| 160503

Venn Diagram of the number of document by matching queries 15 documents match 3 of the 3 queries

160503

FATENT MUMBER. MB QUERIES
CAZ960929
CAZ966566
CAZ2968162
JP2017536121
NP2013501204
JP2013504092
KRE102017008113838
KRE1020170081267
KR1020170087436
LUS20160208019
LUS20170253670
1328 US20170349666
sl i WO2016079050
160501 160502 WO2016079076
WO2016079081
WO2017162587

[ESR VR LAV LAV LR VR L L Eav ) Eav ) L L DOV ) Ry ]

IngridB.Mueller@ipi.ch
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EXAMPLE: using multiple alignments

Search antibody with following CDRs
>16D5Q1

NAWMS

>16D5Q2

RIKSKTDGGTTDYAAPVKG

>16D5Q3

PWEWSWYDY

Sequence Searches and Databases

All 3 CDRs in the same sequence ! @ GQ LifeSciences

An Aptean Company

Group by |Syubject - and show 3 results per group.

Show only groups with

| Query Identifier v| | one member matches v| 160501
| Query Identifier + || ene member matches | 16D5Q2
| Query Identifier + || ene member matches | 16D5Q3

IngridB.Mueller@ipi.ch
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(M 8311 1-3 of 3 3 are checked (3 are visikble, 0 are not displayed)

Iﬂ 160501 115 80,00 3,28 80,00 122 HOFFMAMNM L& ROCHE [CH], HOFFMANN LA ROCHE T CELL ACTIVATING BISPECIFIC ANTIGEN
[Us]; BINDING MOLECULES AGIANT FOLR1 AND
CcD3
Alignment Fatent Subject Annotation  Subject Segquence Query Sequence | Report data issue

Ty

e all subjects mapped to this query
e all queries mapped to this subject

0y
m

[7}]

Your query is contained im this sequence. 0 subject—centric wview.

2lign len= 5 aa, Errors= 1, Identity= 80%, Similarity= 80%
Puery (l1eD5Ql) len= 5 aa, pos= 1-5 aa , Identity guery= B80%, Nb gaps gquery= 0, Alignment coverage guery= 100%, HSP coverage gquery= 20.00%
Subject {(WO201€07307&-0115) len= 12Z aa, pos= 31-35 sa , Identity subject= 3_.28%, Nb gaps subject= 0, Alignment coverage subject= 4_.1%

Q= 1 HAWMS 5
(NN
S 31 NRWMH 35

IngridB.Mueller@ipi.ch
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(M 8311 1-3 of 3 3 are checked (3 are visikble, 0 are not displayed)

B 1sD5Q1 115 80,00 3.28 80,00
[us];
Alignment Fatent Subject Annotation  Subject Segquence Query Sequence
=
Alignment Patent Subject Annotation Subject Sequence  Query Sequence

i

see all subjects mapped to this query
ee all gueriez mapped to this subject

L L

Your guery is contained in this sequence. = subject-centric wiew.

Zlign len= 15 aa,
fuery (1&D502)

Errors= 0,
len= 19 aa,

Identity= 100%,
pos= 1-18 as

Bimilarity= 100%
, Identity guery= 100%,

Subject (WO201807307&8-0115) len= 12Z aa, pos= 50-&8 aa ,
Q: 1 RIESFIDEETIDYRREVES 19

EIRINEN L nnnl
5 50 RIKSKTDEETTIDYRREVEGE &3

Nk gaps query= 0,
Identity subject= 15.57%, Nb gaps subject= 0, Alignment coverage subject= 15_57%

Sequence Searches and Databases

122 HOFFMANN LA ROCHE [CH], HOFFMANN LA ROCHE T CELL ACTIVATING BISPECIFIC ANTIGEN

BINDING MOLECULES AGIANT FOLR1 AND
cCh3

FReport data issue

Report data issue

Alignment coverage guery= 100%, HSP coverage guery= 100_.00%

IngridB.Mueller@ipi.ch
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:i' 8311 1-3 of 3 3 are checked (3 are visikble, 0 are not displayed)

Sequence Searches and Databases

&4 1s6DsQ1 115 80,00 3.28 80,00
[Us];

Alignment Fatent Subject Annotation  Subject Segquence Query Sequence | Report data issue

Alignment Patent Subject Annotation Subject Seqguence  Query Sequence  Report data issue

Alignment Patent Subject Annotation Subject Sequence | Query Sequence Report data issue

—/
]
See all subjects mapped to this query
See all qgueries mapped to this subject

Your guery is contained in this sequence. ) subject-centric view.

2lign len= % aa, Errors= 0, Identity= 100%, Similarity= 100%

122 HOFFMANN LA ROCHE [CH], HOFFMANN LA ROCHE T CELL ACTIVATING BISPECIFIC ANTIGEN

BINDING MOLECULES AGIANT FOLR1 AND
cCh3

uery (18D5Q3) len= % aa, pos= 1-5% aa , Identity gquery= 100%, Wb gaps gquery= 0, Rlignment cowverage guery= 100%, HSP coverage query= 100.00%
Subject (WO2016075307&-0115) len= 122 aa, pos= 101-105% aa , Identity subject= 7.38%, Mb gaps subject= 0, Alignment cowverage subject= 7_.38%

Rz 1 PWEWSWYDY o

ELELETTED
5z 101 PWEWSWYDY 103

IngridB.Mueller@ipi.ch



