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Bacterial species PAM sequence
Streptococcus pyogens NGG
(Sp)
S. solfataricus I-A1 CCN
5’
S. solfataricus I-A2 TCN
3)
Neisseria meningitidis (Nm) NNNNGATT
Streptococcus thermophiles NGGNG
(St) Type II
NNAGAAW
Streptococcus mutan NGG or NAAR

(Sm)

Types of PAM sequences in different bacteria
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Trmm s wea g aracmames e wcmna s

sgRNA scaffold

REClobe
Target DNA
sgRNA “HNH E G :
e ¥ 77777 = Preordersd See.(i"- 7_ Targst str;\u heation site
_ Disordered Prepositioned &~ % .
NUClcbe  PAM region PAM-interacting sites % 3 Cas? rapidly
RETRE dissociates from
non-PAM DNA
Casf%in the apo state Pretarget state ready for PAM recognition and
(inactive) target search DNA sampling

Interrogation of flanking DNA
for potential complementarity

Al

ﬁ

PAM-distal SeerT - . PAM-proximal
mismatches (=4 by -loop formation mismatches abrogate
inactivate cleavag beyand se=d DNA binding
Full complementarity and Directional unwinding and Local DNA melting and
HNH allosteric switch to ensure R-loop expansion RNA strand invasion

concerted DNA cleavage

Jiang. F, Doudna. J, 2017



Three ways:

 Plasmid DNA
 mMRNA
e RNP Complex

WO Deiveredas?

Incubation: 0 4 8 24 48 72 hrs

160kd— f
—
DNA ™ 110kd— -"
160kd—
Py oy p— -
MRNA 11 0kg— |
 160kd—
protein ;g4 P
1004 B Protein
o

—~ m
£ 801
 —
2
Q 60+
-
3
£ 40-
2
£ 20-

e
TNOTVOREOOTNNIVEERAITANY

Electroporation Conditions

Western Blot

Liang, X. et al, 2015

10



Plasmid vector
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Imize off-target effects
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" I:Improved Cas 9 Variants
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" li:Cytosine Base Editors
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I IV:Adenine Base Editors
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BV Anti CRISPR proteins
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. Conclusion

« Components of CRISPR/ Cas system are important for specific Cleavage

* Hence, they need to be designed to reduce the risk of off target editing.

 Different parameters can be implemented to minimize the risk possibility and

detect off target mutations

26



B0 Adkowledgement

[0 Instructors:

* Dr. Raj Duggavathi

* Dr. Jaswinder Singh

 Dr. R.S Sethi
[0 Program Coordinators:

« Ms. Lu Fan

 Ms. Japman Kaur Kandola
[0 Course members

27



‘ References

Tsai, S. Q., & Joung, J. K. (2016). Defining and improving the genome-wide specificities of CRISPR-Cas9
nucleases. Nature reviews. Genetics, 17(5), 300-312. https://doi.org/10.1038/nrg.2016.28

Ishida, K., Gee, P., & Hotta, A. (2015). Minimizing off-Target Mutagenesis Risks Caused by Programmable
Nucleases. International Journal of molecular sciences, 16(10), 24751-24771.
https://doi.org/10.3390/ijms161024 751

Naeem, M., Majeed, S., Hoque, M. Z., & Ahmad, |. (2020). Latest Developed Strategies to Minimize the Off-Target
Effects in CRISPR-Cas-Mediated Genome Editing. Cells, 9(7), 1608. https://doi.org/10.3390/cells9071608

Wienert, B., Wyman, S. K., Yeh, C. D., Conklin, B. R., & Corn, J. E. (2020). CRISPR off-target detection with
DISCOVER-seq. Nature protocols, 15(5), 1775-1799. https://doi.org/10.1038/s41596-020-0309-5

Ryan, D. E., Taussig, D., Steinfeld, |., Phadnis, S. M., Lunstad, B. D., Singh, M., Vuong, X., Okochi, K. D.,
McCaffrey, R., Olesiak, M., Roy, S., Yung, C. W., Curry, B., Sampson, J. R., Bruhn, L., & Dellinger, D. J. (2018).
Improving CRISPR-Cas specificity with chemical modifications in single-guide RNAs. Nucleic acids research, 46(2),
792-803. https://doi.org/10.1093/nar/gkx1199

Malzahn, A., Lowder, L., & Qi, Y. (2017). Plant genome editing with TALEN and CRISPR. Cell & bioscience, 7, 21.
https://doi.org/10.1186/s13578-017-0148-4

Mohanta, T. K., Bashir, T., Hashem, A., Abd Allah, E. F., & Bae, H. (2017). Genome Editing Tools in
Plants. Genes, 8(12), 399. https://doi.org/10.3390/genes8120399

28



Thankyou!




