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GGSPRGGS, PR, GGSPRGGS and TPGGPRGGS; whereindekigted from the group consisting
of PG, SGSEGA, GASGSKTPG, SGSETPGTSESAGA, SGSETHRIGA, SESATPESGA,
GTSESATPESGGA, GGSGGSGA, GA, GGGS, TPESGA, SGSETRGTSGSETPGTSEGA,
PAG, PAGGGS, SGSETPGTPGGA, TPESGPGGA and GASGSrewhe4 is GGGS; wherein L5
and L7 are independently PAG, SGS or PAGGGS; whetd is selected from the linkers as
disclosed in any of L1 to L5 and L&herein the construct has at least 90% sequenaoétideo SEQ

ID NOs: 15 to 44, or is encoded by a nucleic aeilgugnce with at least 90% sequence identity to any
of SEQ ID NOs: 45 to 74.

[0007] In another aspect, the present disclosure refees iacleic acid sequence encoding the
construct as disclosed herein.

[0008] In one example, there is disclosed a vector commgrishe nucleic acid sequence as
disclosed herein.

[0009] In another example, there is disclosed a hostoetiprising the vector as disclosed herein.
[0010] In one aspect, the present disclosure refers b @iprising the construct, as disclosed
herein, and tamoxifen, and/or a derivative thereof

[0011] In another aspect, the present disclosure refeas in vitro method of editing a genome
of a host cell using the construct as disclosedeiherthe method comprising transfecting,
nucleofecting, or electroporating the host cellwitie nucleic acid sequence as disclosed hereih; an
incubating the cell of step (a) with an inducingaiy

[0012] In yet another aspect, the present disclosure sréteranin vitro method of editing a
genome of a host cell using the construct as disdderein, wherein the host cell comprising the

nucleic acid sequence as disclosed herein is itedheth an inducing agent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention will be better understood with refere to the detailed description when
considered in conjunction with the non-limiting exales and the accompanying drawings, in which:
[0014] Fig. 1| Building and testing a 4-HT-inducible Cas9. Sghematic of the ERT2-based
strategy. A fusion of Cas9 (red) and ERT2 (cresshmtpe) was predicted to be sequestered in the
cytoplasm. However, in the presence of an antaggsnish as 4-HT (circle), the enzyme could enter
the nucleus, form a complex with a sgRNA (brown green), and generate a double-stranded break
(triangles) in the cell’'s DNA (black). (b) Architeces of different Cas9—ERT?2 fusions tested. Top,
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An endonuclease-based gene editing construct cemgtihe following formula (l1):

BLC,YC,XEDLELFLG

(n;

wherein B is a localization sequence or derivatiheseof, or the binding tag;

wherein both € and G are present or only iCis present; wherein ;Cand G are each
independently selected from the group consistintheflocalization sequence, derivatives
thereof of the localization sequence, and a mutétenone binding domain of the
estrogen receptor (ERT2); wherein wheni€one mutated hormone binding domain of
the estrogen receptor (ERT2); & another mutated hormone binding domain of the
estrogen receptor (ERT2);

wherein X is a CRISPR-associated endonucleaseleriative thereof;

wherein D is selected from the group consisting afutated hormone binding domain of the
estrogen receptor (ERT2), the localization sequearm derivatives of the localization
sequence;

wherein E is absent or is selected from the gransisting of a mutated hormone binding
domain of the estrogen receptor (ERT2) and a $e#fving peptide;

wherein F is absent or is selected from the grausisting of the self-cleaving peptide, the
mutated hormone binding domain of the estrogenptece(ERT2) and a selectable
marker;

wherein G is absent or is the selectable marker;

wherein L, L2 L3 L% L°, L’and L8 are linker sequences; wherein at least one olirtker
sequences is present; wherein each of the linlegpsemices is independently between 1 to
25 amino acids long; wherein each linker sequendegendently comprises natural or
unnatural or a mixture of natural and unnaturalrengcids; wherein the linker sequences
comprise the amino acids A, E, G, P, Sand T,

wherein, if any one or more of the linker sequenafek! to L° and L’ to L8 is absent, the
neighbouring substituents are bound by a peptidelbo

wherein ! is selected from the group consisting of PR, TGGPGPGGS,
TGPGPGGSAGDTTGPGTGPG, TGPGGS, TGPGGSAGDTTGPGGT &EiGS;

wherein 2 is selected from the group consisting of PRGGSSBRGGS, PR, GGSPRGGS
and TPGGPRGGS;
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wherein ® is selected from the group consisting of PG, SGSEGASGSKTPG,
SGSETPGTSESAGA, SGSETPGTGPGGA, SESATPESGA, GTSEESGGA,
GGSGGSGA, GA, GGGS, TPESGA, SGSETPGTGA, SGSETPGPESEBAG,
PAGGGS, SGSETPGTPGGA, TPESGPGGA and GASGS;
wherein % is GGGS;
wherein L° and L’ are independently PAG, SGS or PAGGGS;
wherein 18 is selected from the linkers as disclosed in drytdo L° and L,
wherein the construct has at least 90% sequennétiden SEQ ID NOs: 15 to 44, or is encoded by a
nucleic acid sequence with at least 90% sequeediigto any of SEQ ID NOs: 45 to 74.

2. The construct of claim 1, wherein
a) the linker sequences comprise of the amino acids, &, P, S and T;
b) the linker sequences consist of the amino acids, &, P, Sand T,
C) B is the localization sequence; & the mutated hormone binding domain of the

estrogen receptor (ERT2) and i€ absent;

d) D is a localization sequence and E and F are eaultaed hormone binding domain
of the estrogen receptor (ERT2);

e) A is absent, B is localization sequence $the mutated hormone binding domain of
the estrogen receptor (ERT2), @& absent, X is a CRISPR-associated endonucleasg o
derivative thereof, D is localization sequence,sEaimutated hormone binding domain of the
estrogen receptor (ERT2) and F is absent;

f) B is a localization sequence,; @ the mutated hormone binding domain of the
estrogen receptor (ERT2), & absent, X is a CRISPR-associated endonucleaaederivative
thereof, D is localization sequence and E and Fatie each a mutated hormone binding domain

of the estrogen receptor (ERT2); or

Q) B is a localization sequence; @nd G are each independently a mutated hormone

binding domain of the estrogen receptor (ERT2)sXaiCRISPR-associated endonuclease or a

derivative thereof, D is localization sequence &and F are both each a mutated hormone

binding domain of the estrogen receptor (ERT2).

The construct of any of the preceding claims, winetiee CRISPR-associated endonuclease,
or derivative thereof, is selected from the groapsisting of a wild type CRISPR-associated
protein 9 (Cas9), a mutated CRISPR-associated ipré&e(Cas9), wherein the mutated
CRISPR-associated protein 9 (Cas9) is functionalildtype Cpfl (CRISPR from Prevotella
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and Francisella 1) protein, and a mutated Cpflegmpivherein the mutated Cpfl protein is
functional.

The construct of claim 3, wherein

a) the CRISPR-associated protein 9 (Cas9), or devivahereof, is selected from the
group consisting oftreptococcus pyogenes, Streptococcus thermophiles, Listeria innocua,
Staphyl ococcus aureus andNeisseria meningitidis;

b) the CRISPR-associated protein 9 (Cas9), or devwatinereof, has at least 95%
sequence identity to SEQ ID NO: 1;

C) the Cpfl protein, or derivative thereof, is seldcteom the group consisting of
Acidaminococcus, Lachnospiraceae, Parcubacteria, Butyrivibrio  proteoclasticus,
Peregrinibacteria, Porphyromonas crevioricanis, Prevotella disens, Moraxella bovoculi,
Smithella, Leptospira inadai, Francisella novicida, Candidatus Methanoplasma termitum and
Eubacterium eligens; or

d) the Cpfl protein, or derivative thereof, has asi€®%b% sequence identity to SEQ ID
NO: 2 or 3.

The construct of any of the preceding claims, winere

a) the localization sequence is selected from thempmnsisting of nuclear localization
sequence, mitochondrial localization sequence amivatives thereof, optionally wherein the at
least one or more nuclear localization sequencéS)dre selected from the group consisting of
Simian Vacuolating Virus 40 (SV40) Large T-antigétycleoplasmin, Importim, EGL-13, c-
MYC, TUS, AR, PLSCR1, PEP, TPX2, RB, TP53, NIN22PBBP80, SRY, hnRNP Al, HRP1,

Borna Disease Virus p10, Tyl Integrase, and théskheonsensus sequence;

b) at least one or more nuclear localization sequefitieS) are monopartite or bipartite
NLS:; or
C) at least one or more nuclear localization seque(dEeS) are classical NLS (cNLS)

or proline-tyrosine (PY)-NLS.

The construct of any one of the preceding clainfgnein the binding tag is selected from the
group consisting of a V5 epitope tag, a FLAG tagardem FLAG-tag, a triple FLAG tag
(3XFLAG), a Human influenza hemagglutinin (HA) tagtandem HA tag, a triple HA tag
(3xHA), a sextuple Histidine tag (6xHIS), biotinMYC, a Glutathione-S-transferase (GST)
tag, a Strep-tag, a Strep-tag ll, a S-tag, a nahistadine affinity tag (HAT), a Calmodulin-
binding peptide (CBP) tag, a Streptavidin-bindingptide (SBP) tag, a Chitin-binding
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domain, a Maltose-binding protein (MBP) and deiixed thereof; optionally wherein the
binding tag is located at either the N-terminugha C-terminus of the construct, or at both

ends of the construct.

The construct of claim 6, wherein the V5 epitopg sequence is SEQ ID NO: 12 or a

derivative thereof.

The construct of any one of claims 1 to 7, whetbim self-cleaving peptide is a 2A self-
cleaving peptide or a derivative thereof; optiopallherein the 2A self-cleaving peptide is
SEQ ID NO: 13 or a derivative thereof.

The construct of any one of the preceding claimisere@in the construct has at least 90%
sequence identity to SEQ ID NOs:36 to 40, 43 antitaf49.

The construct of any one of the preceding claimlen®in the construct has a sequence
selected from the group consisting of SEQ ID NOtB80, 43 and 244 to 249.

The construct of any one of the preceding claimlenain the construct has a sequence
selected from the group consisting of SEQ ID NQ:SEQ ID NO: 74 and SEQ ID NO: 249.

A nucleic acid sequence encoding the construchypfome of the preceding claims.

A kit comprising the construct according to anyotdims 1 to 9 and tamoxifen, and/or a

derivative thereof.

An invitro method of editing a genome of a host cell usimgdbnstruct of any one of claims
1to 9, the method comprising
(a) transfecting the host cell with the nucleic aciduence as defined in claim 10; and

(b) incubating the host cell of step a. with an indgcagent.

An invitro method of editing a genome of a host cell usirgdbnstruct of any one of claims
1 to 9, wherein the host cell comprising the nucksid sequence as defined in claim 10 is

incubated with an inducing agent.



