WO 2021/076053

DNA variant
library VOV

Emulsification ()
in droplets ”,;;5’

in vitro transcription
and {ransiation

Single-molecule
long-read sequencing

PCT/SG2020/050588

1/10
{ . y N
Enzymatic activities
..NNNNN .
Ay, RS
Endonuclease e W
breakage N
\\
NNN."\,‘R . .
. £ VAN RN
Inactive, S
unmodified
- NN f‘ ‘
Sequence(s) ANANNNINTL
change;
chemical mod
L ;
. ™~

Direct electrochemical signals
corresponding to DNA/RNA sequences
and any epigenetic modifications

@ Variant
identities

= el o
{ . \
\ \\ § A\ Ty Target
N N X N N et
\ - | Identiies
\t WY
LN
‘\

For each variant,

Variant 1;Target identities=AAAAAAGAGA AAA...
Variant 2; Target identities=sAAAAAAAAAA AAA...
Variant 3;Target identities=A nil Anil Anil nil nit AAnil . ..
Variant 4;Target identitiess=sAAAAAAMAAAA MAAA...

Endonuclease enzymatic activity = {Ecountgde™? | Zoountgmstaved)
L Modifier enzymatic activity = {Zoountsmodied | Fogyntgurmediedy

~

Figure 1

SUBSTITUTE SHEET (RULE 26)



WO 2021/076053 PCT/SG2020/050588
2/10
Single IVTT DNA constructs for DNA-targeting Cas:
First Cas First Second Second
—— RNA || Target
Promoter Nuciease Terminator Promoter g Terminator 9
First gRNA F;.rst Second Cas Secpnd Target
Promoter Terminator Promoter nuclease Terminator
First GRNA F:fst Target || Second Cas Secpnd
Promoter Terminator 3 Promoter nuclease Terminator
First Cas Fiyst Target | Second gRNA Secpnd
Promoter nuclease Terminator . Promoter Terminator
First Cas First Second Second
Target | L RNA L |
9 Promoter Nuclease Terminator Promoter 9 Terminator
Target First gRNA F;fst Secaond Cas Secpnd
Prasmoter Terminator Promoter nuclease Terminator
Single IVTT DNA constructs for RNA-targeting Cas:

First Cas Target Fi‘rst Second gRNA Secpnd
Promoter nuclease Terminator Promoter Terminator
First Target Cas Fifst Second gRNA Secpnd
Promoter nuclease Terminator Promoter Terminator
First Cas nuclease with target First Second gRNA Second
Promoter sequence encoded within Terminator Promoter Terminator
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Emulsion IVTT reaction with high Sp Cas9 DNA input: reads mapped

Figure 5
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Emulsion IVTT reaction with high Sp dCas9 DNA input: reads mapped
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Bulk IVTT reactions:

1. For Cas variants SpCas9, SaCas9, AsCpf1, 2. Start 37°C incubation for the tubes and
LbCpf1, setup individual 100ui PURExpress remove the corresponding tubes per timepoint

reactions + Tug template DNA, to quench with 20 mM EDTA + RNase cocktail
+ Proteinase K, quench at 37°C for 30 min.
JVTT T,

\ i

AN !

; Cas-gRNA &\Q\X% E

JE— — ; E complex \\\\\\ \ :
Split each 100yl reaction master mix into ;‘ ; l ]—’ v :
5 x 20 reactions for each time point: ¢+ | = o
3 ¥

t=0h t=th t=2h t=3h t=4h Cas nuclease gRNA  farget

R

3. SPRI bead cleanup of quenched IVTT
reactions to obtain DNA fragments per
timepoint per Cas species.

4. Pool DNA fragments by timepoints, then
start ONT library preparation with ONT PCR-
free ligation sequencing kit and ligate barcode
adapters per timepoint batch for multiplexing.

~ fragments
ﬁ ?g&ﬁ%%%eg 5. Pool barcoded DNA fragments for a
" ONT multiplexed fibrary to be sequenced on the

adapters MinlON in a single run.
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Sa Cas9

t(h): 0
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Bulk IVTT timecgurse measured by Nanopore-seq
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SNP variant callied frequency
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Emulsion IVTT reaction with imiting Sp Cas9 DNA input: reads mapped

Reads mapped
M Sp Cas9 uncleaved
71 Sp Casé cleaved
(EEE mis-assigned

Figure 12

Emulsion IVTT reaction with limiting Sp dCas9 DNA input: reads mapped
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Emuision IVTT reaction with limiting Sp Cas9 and dCas9 (1:1) DNA input: reads mapped
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