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@ GQLifeSciences

Why?

It's a common use case and it's not trivial



GQLife Sciences

Antibody - CDRs



GQLife Sciences

CRISPR / Cas9



@ GQLifeSciences

Why?

The need to find sequences with specific

variations at specific positions won't go away



@ GQLifeSciences

Complexity (1)

TTTTTTTTTIATTTTTTTTTIATTTTTTTTTTTTTTTTIATTTTTTTTTTTTTTTTT
IIIIIIIIII*IIIIIIIIII*IIIIIIIIIIIIIIIII HEEEEEEEEEEE RN
X Modified Nucleotide

N=A, G
N
sertion Non Natural A.A.
, X1=L,R,A,C Modified A.A.
Deletion

What kind of variation/mutation are you chasing?



@ GQLifeSciences

The current nomenclature
InterpretationS

WIPO ST.25
Original Sequence




@ GQLifeSciences

Complexity (1)

#1110

X Modified Nucleotide
N=A, G
N
sertion Non Natural A.A.
, X1=L,R,A,C Modified A.A.
Deletion

Always handle any of them as a mismatch.
Lower the homology accordingly.



@ GQLifeSciences

Complexity (1)

TTTTTTTTTIATTTTTTTTTIATTTTTTTTTTTTTTTTIATTTTTTTTTTTTTTTTT
IIIIIIIIII*IIIIIIIIII*IIIIIIIIIIIIIIIII HEEEEEEEEEEE RN
X Modified Nucleotide

N=A, G
N
sertion Non Natural A.A.
, X1=L,R,A,C Modified A.A.
Deletion

You will always need to read the document to
find the very details



@ GQLifeSciences

Complexity (2)

Are you looking at combinations?

1 and/or 2 and/or 37

1 and 2 and 37




@ GQLifeSciences

Complexity (3)

Would you accept extra variations?



@ GQLifeSciences

Solutions (tricks?)




@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking
en Zym e (Known information used to illustrate a sequence search)

>WT_CRISPR-associated endonuclease Cas9
D

D10A
E/62A
H840A
N854A
N863A
D986

N N Has this combination
or any of those
variations been

described already?



@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking
en Zym e (Known information used to illustrate a sequence search)

>WT_CRISPR-associated endonuclease Cas9
D

D10A
E762A | |
H840A Which Strategy will you
N854A adopt?
N863A
D986

: H Blast?
R Se LI GenePast?

Motif?



@ GQLifeSciences




@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking

en Zyl ne (Known information used to illustrate a sequence search)

>WT_CRISPR-associated endonuclease Cas9
D

D10A
E762A
H840A
N854A
N863A
D986

Which Strategy will you
adopt?

Genepast?



@ GQLifeSciences

GenePast 909%




@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking

>WT_C
VDKKY
LLFDS
LEESFLVEED
LRLI YLALAH
| NASGVDAKA
NFKSNFDLAE
LLSDI LRVNT
FFDQSKNGYA
KQRTFDNGSI
YVGPLARGNS
NL PNEKVLPK
L LFKTNRKVT
| KDKDFLDNE
LKRRRYTG\G
SLTFKEDI
MGERHKPENI

[NIf

REVKVI TLKS
YPKLESEFVY
TLANGEI RKR
QT GGFSKESI
KGKSKKLKSV
YSLFELENGR
DNEQKQLFVE
Pl REQAEN |
S| TGLYETRI

[~D]

en Zyl ne (Known information used to illustrate a sequence search)

sociated endonuclease Cas9

GTNSVGNAV

RLKRTARR
KKHERHPI FG
M KFRGHFLI
| LSARLSKSR
DAKL QL SKDT
El TKAPLSAS
GYI DGGASQE
PHQ HLGELH
REAWMIRKSE
HSLLYEYFTV
VKQLKEDYFK
ENEDI LEDI V
RLSRKLI NG

KL VSDFRKDF
GDYKVYDVRK
PLI ETNGETG
L PKRNSDKLI
KELLG TI ME
KRMLASAGEL
QHKHYLDE! |
HLFTLTNLGA
DLSQLGGD

| TDEYKVPSK
RYTRRKNRI C
NI VDEVAYHE
EGDLNPDNSD
RLENLI AQLP
YDDDLDNLLA
M KRYDEHHQ
EFYKFI KPI L
Al LRRQEDFY
ETI TPWNFEE
YNEL TKVKYV
KI ECFDSVEI

LTLTLFEDRE
RDKQSGKTI L
HEH ANLAGS
QKGQKNSRER
DMYVDQEL D

PSEEVVKKNK
LVETRQ TKH
QFYKVREI NN
M AKSECQEI G
El VMDKGRDF
ARKKDVDPKK
RSSFEKNPI D
QKGNELALPS
EQ SEFSKRV
PAAFKYFDTT

KFKVLGNTDR
YLQEI FSNEN
KYPTI YHLRA
VDKLFI QLV(
GEKKNGLFG)
Q GDQYADLH
DLTLLKALVH
EKVDGTEELL
PFLKDNREK
VWDKGASAQH
TEGVRKPAFL
SGVEDRFNAS

D10A
E762A
H840A
N854A
N863A
D986

M EERLKTYZ

_I-IEI-EEFF!'FFRQ

DFLKSDGFAN RNFMQLI HDD
PAI KKA@ LQT VKVVDELVKV

MKRI EE SQl LKEHP
nRLso [NH ] fposkLkop
NYWRQL ke TQRKFDNL

TKYDENDKLI
AWGTALI KK

VASF
Aol
KA 5 NI MNFFKTE

ATVRKVLSMP QVNI VKKTEV
YGG-DSPTVA YSVLWAKVE
FLEAKGYKEV KKDLI | KLPK
KYVNFLYLAS HYEKLKGSPE
| LADANLDKY LSAYNKHRDK
| DRKRYTSTK EVLDATLI HQ

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

Which Strategy will you
adopt?

Blast2
Genepast?
Motif?



@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking

>WT_CRIS
VDKKYSI .
LLFDSGET

LEESFLVEED
LRLI YLALAH
| NASGVDAKA
NFKSNFDLAE
LLSDI LRVNT
FFDQSKNGYA
KQRTFDNGSI
YVGPLARGNS
NL PNEKVLPK
L LFKTNRKVT
| KDKDFLDNE

LKRRRYTGAG |

SLTFKEDI K

;
REVKVI TLKS
YPKLESEFVY
TLANGEI RKR
QT GGFSKESI
KGKSKKLKSV
YSLFELENGR
DNEQKQL FVE
Pl REQAEN |
S| TGLYETRI

en Zyl ne (Known information used to illustrate a sequence search)

associated endonuclease Cas9

| GTNSVGWAV
ATRLKRTARR
KKHERHPI FG
M KFRGHFLI
| LSARLSKSR
DAKL QL SKDT
El TKAPLSAS
GYI DGGASQE
PHQ HLGELH
REAWMIRKSE
HSLLYEYFTV
VKQLKEDYFK
ENEDI LEDI V
RKLI NG
SGQEDSL
RENQTT
CR
[/\ N] NV
RQ
KL VSDFRKDF
GDYKVYDVRK
PLI ETNGETG
L PKRNSDKL|
KELLG TI ME
KRMLASAGEL
QHKHYL DE |
HLFTLTNLGA
DLSQLGGD

| TDEYKVPSK
RYTRRKNRI C
NI VDEVAYHE
EGDLNPDNSD
RLENLI AQLP
YDDDLDNLLA
M KRYDEHHQ
EFYKFI KPI L
Al LRRQEDFY
ETI TPWNFEE
YNEL TKVKYV
KI ECFDSVEI

LTLTLFEDRE
RDKQSGKTI L
HEH ANLAGS
QKGQKNSRER
DMYVDQEL D

PSEEVVKKNK
LVETRQ TKH
QFYKVREI NN
M AKSECQEI G
El VMDKGRDF
ARKKDVDPKK
RSSFEKNPI D
QKGNELALPS
EQ SEFSKRV
PAAFKYFDTT

KFKVLGNTDR
YLQEI FSNEN
KYPTI YHLRA
VDKLFI QLV(
GEKKNGLFG)
Q GDQYADLH
DLTLLKALVH
EKVDGTEELL
PFLKDNREK
VWDKGASAQH
TEGVRKPAFL
SGVEDRFNAS

M EERLKTYA—rre=rmorerrrd

DFLKSDGFAN
PAlI KKA L

D10A
E762A
H840A
N854A
N863A
D986

RNFMQLI HDD
VKWDEL VKV

IVKRI EEQ
NRLSDYDV -

LGSQ LKEHP
| VPQSFLKDD

NYVIRQLL NAT
vad | JRWN
YHHAH] - fYLN
KATAKYFFYS
ATVRKVLSMP
YGGFDSPTVA
FLEAKGYKEV
KYVNFLYLAS
| LADANL DKV
| DRKRYTSTK

L1 TQRKFDNL
TKYDENDKLI

AWGTALI KK
NI MNFFKTE

QVNI VKKTEV
YSVLWAKVE
KKDLI | KLPK
HYEKLKGSPE
L SAYNKHRDK
EVLDATLI HQ

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

Which Strategy will you
adopt?

Blast2
Genepast?
Motif?



@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking
en Zym e (Known information used to illustrate a sequence search)

>WT_CRISPR.a 'coci$ted efdonubeasi Cas9

D]
¢

!
vy

[ANTES IAN]

D10A

E762A
H840A
N854A
N863A
D986A

[H]

["D]

Which Strategy will you
adopt?

Motif?



@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking
en Zym e (Known information used to illustrate a sequence search)

>WT _CRISPR.a

ssociated endonuclease Cas9

["DJ

[ME]

["N]

[N]

D10A

E762A
H840A
N854A
N863A
D986A

[H]

["D]

Which Strategy will you
adopt?

Motif?



@ GQLifeSciences

A set of 6 mutations can convert SpCas? into a nicking
en Zym e (Known information used to illustrate a sequence search)

>WT_CRISPR-associated endonuclease Cas9

A

D10A
E762A
LSA0A Which Strategy will you
N854A
N863A
D986A

adopt?

Motif?



@ GQLifeSciences

6 Motifs
>D10
SI GL[ ~D| | GTN
>E/62
NI VI [ "E] MAREN
>H840
DVD] ~H] | VPQ
>N854
DSI D AN] KVLT
>N863
RSDK[ AN| RGKS
>D986

AH[ ~D] AYLNAV

< 1k results




@ GQLifeSciences

Analysis




@ GQLifeSciences

Find the PNs matching with multiple queries




@ GQLifeSciences

See All Queries Mapped to a Subject




@ GQLifeSciences

Solutions (tricks?)




@ GQLifeSciences

@ GenomeQuest

1. Find patents describing the Full length protein sequence - GenePast 90%

2. Find target mutations using short fragments overlapping the position of
interest - Motif

3. Smart filtering / patent statistics

B LifeQuest

1. Compare sequence searches results
2. Compare KW and Sequence search results




@ GQLifeSciences

Could this be made easier?
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@ GenomeQuest

Home > 6 mutations full length Cas9 - genepast > Full aln results of workflow 6 mutations full iength Cas9 - genepast

Find sequences with a specific combination of variations

1

Enter
your Query sequence

Next

Quick Launch v

Julien doudement v

Help v

Help on this page

>WI'_CRI SPR- Associ at ed

MDKKYSI GLD
L LFDSGETAE
LEESFLVEED
LRLI YLALAH
| NASGVDAKA
NFKSNFDLAE
LLSDI LRVNT
FFDQSKNGYA
KQRTFDNGSI

YVGPLARGNS
NL PNEKVLPK
L LFKTNRKVT
| KDKDFLDNE
LKRRRYTGWG
SLTFKEDI QK
MGRHKPEN! V
VENTQLQNEK
S| DNKVLTRS
TKAERGGLSE
REVKVI TLKS
YPKLESEFVY
TLANGEI RKR
QTGGFSKES|

KGKSKKLKSV
YSLFELENGR
DNEQKQLFVE
Pl REQAEN! |

S| TGLYETR

| GTNSVGWAV
ATRLKRTARR
KKHERHPI FG
M KFRGHFLI
| LSARLSKSR
DAKL QL SKDT
El TKAPLSAS
GY| DGGASQE
PHQ HLGELH
REAWMTRKSE
HSLLYEYFTV
VKQLKEDYFK
ENEDI LEDI V
RLSRKLI NG
AQVSGQGDSL
| EMARENQTT
LYLYYLQNGR
DKNRGKSDNV
L DKAGFI KRQ
KLVSDFRKDF
GDYKVYDVRK
PLI ETNGETG
L PKRNSDKL|
KELLG TI MVE
KRMLASAGEL
QHKHYLDEI

HLFTLTNLGA
DLSQLGGD

Endonucl ease Cas9

| TDEYKVPSK
RYTRRKNRI C
NI VDEVAYHE
EGDLNPDNSD
RLENLI AQLP
YDDDLDNLLA
M KRYDEHHQ
EFYKFI KPI L
Al LRRQEDFY
ETI TPWNFEE
YNEL TKVKYV
KI ECFDSVEI
LTLTLFEDRE
RDKQSGKTI L
HEH ANLAGS
QKGQKNSRER
DMYVDQEL DI
PSEEVVKKMK
LVETRQ TKH
QFYKVREI NN
M AKSEQEI G
El VMDKGRDF
ARKKDWDPKK
RSSFEKNPI D
QKGNELALPS
EQ SEFSKRV
PAAFKYFDTT

KFKVLGNTDR

HSI KKNLI GA

YLQEI FSNEM AKVDDSFFHR 100

KYPTI YHLRK

KLVDSTDKAD

VDKLFI QLVQ TYNQLFEENP

GEKKNGLFGN
Q GDQYADLF
DLTLLKALVR
EKMDGTEEL L
PFLKDNREKI
VWDKGASAQS
TEGVRKPAFL
SGVEDRFNAS
M EERLKTYA
DFLKSDGFAN
PAI KKG LQT
MKRI EEG KE
NRL SDYDVDH
NYWRQL L NAK
VAQ LDSRWN
YHHAHDAYLN
KATAKYFFYS
ATVRKVLSMVP
YGGFDSPTVA
FLEAKGYKEV
KYVNFLYLAS
| LADANLDKV
| DRKRYTSTK

LI ALSLGLTP
L AAKNL SDA
QQLPEKYKE
VKLNREDLLR
EKI LTFRI PY
FI ERMINFDK
SGEQKKAI VD
L GTYHDLLKI
HL FDDKVVKQ
RNFMQLI HDD
VKVVDEL VKV
LGSQ LKEHP
| VPQSFLKDD
LI TQRKFDNL
TKYDENDKLI
AWGTALI KK
NI MNFFKTE
QUNI VKKTEV
YSVLWAKVE
KKDLI | KLPK
HYEKL KGSPE
L SAYNKHRDK
EVLDATLI HQ

200

300

400

500

600

700

800

900

1000

1100

1200

1300




(© GenomeQuest

© Home > 6 mutations full length Cas9 - genepast > Full aln results of workflow 6 mutations full iength Cas9 - genepast

Find sequences with a specific combination of variations

N

Select the variations

Query Subject is

D10 Anything  NotD is one of A

E762 Anything  Not E is one of A

H84 Anything ~ Not H isoneof A N

NSS% Anything ~ Not N isoneof AT C P R F
N86 Anything  Not N isone of A

D986 Anything  NotD isoneof AR

N

Browse the 24 sequences

Quick Launch v Julien doudementv Help v

Help on this page

>\WT_CRISPR-Associated Endonuclease Cas9

MDKKYSI GLD
LLFDSGETAE
LEESFLVEED
LRLI YLALAH
| NASGVDAKA
NFKSNFDLAE
LLSDI LRVNT
FFDQSKNGYA
KQRTFDNGSI
YVGPLARGNS
NL PNEKVLPK
LLFKTNRKVT
| KDKDFLDNE
LKRRRYTGAG
SLTFKEDI QK
MGRHKPENI V
VENTQLQNEK
S| DNKVLTRS
TKAERGGLSE
REVKVI TLKS
YPKLESEFVY
TLANGEI RKR
QTGGFSKES|
KGKSKKLKSV
YSLFELENGR
DNEQKQLFVE
Pl REQAEN! |
S| TGLYETRI

| GTNSVGMAV
ATRLKRTARR
KKHERHPI FG
M KFRGHFLI
| LSARLSKSR
DAKL QL SKDT
El TKAPLSAS
GY| DGGASQE
PHQ HLGELH
REAWMTRKSE
HSLLYEYFTV
VKQLKEDYFK
ENEDI LEDI V
RLSRKLI NG
AQVSGQEDSL
| EMARENQTT
LYLYYLONGR
DKNRGKSDNV
L DKAGFI KRQ
KLVSDFRKDF
GDYKVYDVRK
PLI ETNGETG
L PKRNSDKL|
KELLG TI MVE
KRMLASAGEL
QHKHYLDEI |
HLFTLTNLGA
DLSQLGGED

| TDEYKVPSK
RYTRRKNRI C
NI VDEVAYHE
EGDLNPDNSD
RLENLI AQLP
YDDDLDNLLA
M KRYDEHHQ
EFYKFI KPI L
Al LRRQEDFY
ETI TPVWNFEE
YNELTKVKYV
KI ECFDSVEI
LTLTLFEDRE
RDKQSGKTI L
HEH ANLAGS
QKGQKNSRER
DMYVDQEL DI
PSEEVVKKMK
LVETRQ TKH
QFYKVREI NN
M AKSEQEI G
El VMDKGRDF
ARKKDWDPKK
RSSFEKNPI D
QKGNELALPS
EQ SEFSKRV
PAAFKYFDTT

KFKVLGNTDR

HSI KKNLI GA

YLQEI FSNEM AKVDDSFFHR

KYPTI YHLRK

KLVDSTDKAD

VDKLFI QLVQ TYNQLFEENP

GEKKNGLFGN
Q GDQYADLF
DLTLLKALVR
EKVDGTEEL L
PFLKDNREKI
VWDKGASAQS
TEGVRKPAFL
SGVEDRFNAS
M EERLKTYA
DFLKSDGFAN
PAI KKG LQT
MKRI EEGIKE
NRL SDYDVDH
NYWRQL L NAK
VAQ LDSRWN
YHHAHDAYLN
KATAKYFFYS
ATVRKVLSMP
YGGFDSPTVA
FLEAKGYKEV
KYVNFLYLAS
| LADANLDKV
| DRKRYTSTK

LI ALSLGLTP
L AAKNL SDA

QQLPEKYKEI

VKLNREDLLR
EKI LTFRI PY
FI ERMTNFDK
SGEQKKAI VD
LGTYHDLLK

HL FDDKVIVKQ
RNFMQLI HDD
VKVVDEL VKV
LGSQ LKEHP
| VPQSFLKDD
LI TORKFDNL
TKYDENDKLI

AWGTALI KK
NI MNFFKTEI

QUNI VKKTEV
YSVLVWWAKVE
KKDLI | KLPK
HYEKL KGSPE
L SAYNKHRDK
EVLDATLI HQ

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300



PIUG BIOTECH 2017
Thank you!

Julien Doudement



CRISPR / Cas%

New Challenges?



@ GQLifeSciences

Cas9 Protein

Target DNA

Replacement
DNA






