Study on relaxing the PAM recognition requirements of Cas9 nuclease
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Collias D, Beisel CL. CRISPR technologies and the search for the
PAM-free nuclease. Nat Commun. 2021 Jan 22;12(1):555.
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Collias D, Beisel CL. CRISPR technologies and the search for the
PAM-free nuclease. Nat Commun. 2021 Jan 22;12(1):555.
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name:cas9 AND reviewed:yes

BLAST Align Retrieve/ID mapping Peptide search SPARQL Heip Contact

UniProtkB 2021_04 results

UniProtKB consists of two sections: X

The UniProt Knowledgebase (UniProtKB) is the central hub for the collection of
functional information on proteins, with accurate, consistent and rich annotation. In
addition to capturing the core data mandatory for each UniProtkKB entry (mainly, the
amino acid sequence, protein name or description, taxonomic data and citation
information), as much annotation information as possible is added.

b
1’: Reviewed (Swiss-Prot) - Manually annotated
Records with information extracted from literature and curator-evaluated
computational analysis.

Unreviewed (TrEMBL) - Computationally analyzed

O Uni ) o .
M e svere Gl Cemel SarEham. ® Help UniProtKB help video Other tutorials and

videos & Downloads

ltar byt 2. Download £ Columns 1to 14 of 14  Show
Ed 1
[
5 Reviewed (14) X -_l
Swiss-Prot []4G3ECR1 CAS9_STRTR li CRISPR-associated  cas9 csnl Streptococcus thermophilus 1,409
- endonuclease Cas9

opular organisms [ yADQ5Y3 CAS9_FRATN ﬁ CRISPR-associated cas9 FTN_0757 Francisella tularensis subsp. novicida (strain 1,629
STAAU (1) " endonuclease Cas9 U112)
STRTR (1) [] J7RUAS CASS_STAAU gi ?fﬁ?fR:la:sf?flfffﬂ cas9 Staphylococcus aureus 1,053 l

Gasiunas, G. et al. A catalogue of biochemically diverse CRISPR-
Cas9 orthologs. Nat. Commun. 11, 5512 (2020).
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» SpyCas9 NGG PAM (N=any base)
Sth1Cas9  NNATAAW PAM (W=A,T)
SauCas9 NNGRRT PAM (R=A, G)
NmeCas9 NNNNGATT PAM.
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: 7 Collias D, Beisel CL. CRISPR technologies and the search for
A=2Zf0, C=IE6E, G=Ef, T=42If8 the PAM-free nuclease. Nat Commun. 2021 Jan 22;12(1):555.
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Family & Domains®

Domains and Repeats

Domain* 770 - 921 HNH CasS-type & PROSITE-ProRule annotation + @ Add ™% BLAST

Region

Region* 1 - 62 RuvC-I € 1 publication @& Add %% BLAST I

Region 56 — 718 Recognition lobe & 1 publication « & Add % BLAST S 663

Region 56 - 73 ARM @ 1 publication + # Add % BLAST | 18

Region' 718 - 765 RuvC-II @ 1 publication ~ #® Add % BLAST i 48

Region' 925 - 1102 RuvC-III ¢ 1 publication + #® Add % BLAST ] 178

Region 1099 - |PAM-interacting domain (PI) & 1 publication « ® Add % BLAST e 270
1368

F5S: Q99zZW2



Library of Cas9/sgRNA plasmids with randomly

mutated Pl domains
{7 Cesd [THT7 feoRnal{ o -

Selection plasmid with PAM of interest

IEI IR GGGCACGGGCAGCTTGCCCGTG

spacer PAM of
interest

1) transform Cas9/sgRNA plasmid into cells

harboring positive selection plasmid:
Cas9/sgRNA cuts Cas9/sgRNA does not

selection plasmid cut selection plasmid

selective
5 (Cm + arabinose)
2) plate on media:
1 non-selective
(Cm only)

3) determine relative activity by
calculating survival percentage:

MEPRIEISIER S

selective counts

survival % =

non-selective counts

» CasOtJEIImiSSIEERANISERNL, MIERTLIER,

—

EGFP disruption (%)
2.¥.2.72.9.%

D1135
R1335
T1337

PN ERF G ES IR R SHIED1135V/Y/IN/E,

R1335QFT1337R,

(ERAET ARMBAIEGFPIINILG, IXLERTRHIT

H—L 5, VOR. EQRAGEZEIFAIXINGGHINGA
PAMS,

Kleinstiver BP, Prew MS, Tsai SQ, et al. Engineered CRISPR-Cas9 nucleases
with altered PAM specificities. Nature. 2015 Jul 23;523(7561):481-5.
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E1219, R1335, G1218, T1337

EHiESPAMBYSE3MRE R ERI S E R

Kleinstiver BP, Prew MS, Tsai SQ, et al. Engineered CRISPR-Cas9 nucleases
with altered PAM specificities. Nature. 2015 Jul 23;523(7561):481-5.
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{4 Chimera
EHIRIR: PDB (4UN3)



|11
il
[Tt
S
-
HO

{4 Chimera
£EKISEIE: PDB (4UN3)



WIDAZ e LE



