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C%af“ng ovrview
Digest pUt- peg?é@s’%@ﬁ&ec&ﬁr plasmid {component 1) with Bsal and isolate the plasmid fragment (-2.2¢b)
ccntam;** the origin of repiication, U promoter, Us poly-T termination sequence, and ;’%mpR gene
2. Order eisg nucleotides for:
a. The dasired spacer {target) sequence flanked by indicated overhangs {component 2)

é‘E} %eéwe“ argets §-3' sequence for the top srand oligonucieotide {incliuing the 5 C,uC
43 GTTTT overhangs) and use the raverse complament of the targe! sequence

1

or the botlo
i rd ofgorscisctide fincuding the 5 CTCTAARAC overhangl. Spacer sequences must beg w"i 2
G nucleofide for effient wcr”* initiation.
b. The desired pagRNA 3 extension template flanked by the indicated evemﬂ*‘g‘:{aampaﬁeﬁ 3
| Use the RNA sense sequence as the fop shrand césqmeo fide {featuring the 5" GTGC overhang) and use the
revarse compleraent of s sequence fo the botom stand aimurleai (featuring § the 5 ARAR overhen I
¢, 3pCasl soRNA scaffoid sequence featuing compatible goiden gate overhangs {component &)
| These aligonucleotides are not the complete scatfold sequence, as overhangs from the remaining
components contrbute several missing nucleotides
I Note: these oligonucleotides must be &' phospharyiated. Oligonucleotides can be 5 phosphorylated by

the manufacturer or 5 phosphonylated enzymatically using T4 PAK ‘sge : : ot below)
3. Anneal top and bott sm oligonucleotides for components 2, 3, and 4 n separa ea negiing reactions according
to the profocol beiow f the SpCas? sqRNA scaffold sequense {component 4) was not phosphonylated,

ph’ﬁsp oryiate with T4 PR
4. Golden Gate assembly of isolated 2.2-kb fragment from component 1 with components 2, 3, and 4

5. Transform the figation product into E. colf. The antiiotic resistance confered by component 1 fore the
pUB- pegRNA-GG-vector plasmid is ampicilin and carbenicllin resistance.

. Isolate and sequence plasmics from the resiting clonal fransformants

FIG. 59A
neaRNA doning protocel

Step 1: Digest pUS-pegRNA-GG-Vector plasmid {omponent 1)

Combing the following in2 PCR ke

2000 ng pliB-negRNA-GG-Vactor {companent 1) Xyl
Bsal-HFVZ (NER) 10uk
10x Cutsmart Buffer 30 ui
HoO R
Totai reaction volume 0oL

ncubate al 37 Cfor 4-16 hows
iaolate ~2,2-Kb fragment from cut plasmid. FIG. 508
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Steps 2 and 3: Order and anneal ofigonuclentide parts {components 2, 3, and 4)

Materials
Annsaling bufler. HoO suppismented wih 10 mM Tas-C pH 8.5 and 50 mhl NaCl
Complementary ofigonuclectide pairs

Profocg!

Combine the following in & PCR tube:

Top oigonucleotice, 100 M 104l
Bottom ofigonuciaotide, 100 ui 10l
Annealing buffer {components 2, 3, ang 4) eI
Total reaction volume B0

n '*errmcmiw heat at 85 °C for 3 minutes, then cool gradualy (0.1 "Cisi 0 22°C
Dilgte aligonu iea ides 1:4 by adding 75 pL Hy0. The fial concentration of each oligonucieotide wil be 1 pM
a 6f i:::

1 E)c ot diiute the sgRNA scaffold tcca*po:*mf 411 shosphorylating by PNK in step 2.5,

FIG. 59C

Step 2. sgRNA scaffold phosphorylation {unnecessary if oligonucleotides were purchased phosphorylated)

Profoco!
Combine the following in 3 PCR tube:

4 (M cligonucientide dupiex from step 1 6.5 L
10x T4 DNAligase bufler {NEB) 25044
T4 PK (NEB) 050
Hy0 15754l
Tofal reaction volume 200t

Intrermocyeler, incubate at 37 °C for 60 minutes
Folowing tis phosphoryiation, annealed scafiold cligonucieotides are now at a concentration of 1 b,

Pmceed fostep 3.
FIG. 59D
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3 g} peg RNA assembly
NA, Lr‘iden (zae assembly reaction

Digested pUé pgRNA GG plasmid-vectr 10Ul @ Dngil
- Pre-cul, isolated 2,245 fragment

Annsaled profospacer oigonucleotides {component 2) RLHUROREY

Annealed pegRNA J-axtension ofigonudlesiides {component 4} RUTTRORET

SgRNA seaffold annsaled oligonucleotides (component 3} (RO
- Qligonuclectices must be phosphoryiated

Bsal-HRvZ {NEB) 025 L

T4 ONAigase (NEB) 050l

10x T4 DNAfigase buffer (NEB} RN

Ho0 425 il

Tolal reaction volume: HIZE

Incubate at room temperature for 40 min A
Following incubation, perform she folowing program in 2 themnacycler
Sminal 37 °C then S minat 80 °C then hold at 12°C

FIG. 59k

Steps 5 and 6: Transformation of assembled plasmids
Transform 1 L of the 10 L assembly reaciion info 10 L of competent cells, The desired transfomants wifl be
rasistant fo ampicilin and cacheniolin,

The following diagram summarizes the pegRNA cloring protosal,

FIG. 59F



WO 2022/067130 PCT/US2021/052097

133/266

pegRNA Cloning by Golden Gate Assambly
pegRNA acoeptor vaclor (pUS-pegRNA-GG-acceptor)

8sal Bsal
? ~ —— g ~

L UG RFPdropout Casselte  Terminalor AngR yy,,ye ;eg ‘f'*w
promoler J xpression

ES
i - AGAACTACAAATCCAAGTTARAA TGO, TAGTCCEATCRACPICAAACTERCACCEAGTCE
] GAICTTTATCETTCAR T T T TAT TCCGATCASGCARTAGTTGRAC T T TCACCRIROCTCAGLCACE- (Phost 5
SEQUDNO:B82 1t et thes s must e § phospherylated t porit pegRlid vee tor assermbly)
T4 DNAligase l

Spacer  Scaffold  extension

R I I R
. . hboconconc oo ol \\- T
S fE e D n e D e 0 m EaNCTRN\ N Y

Terminator

promoter

Assemiled pegRNA veclor

FIG. 59G
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5 SoRNA scaffld seruence search 4

§mp0ft pardas as

‘“f" 8 r“ﬁaff Seql0
mport glob

Henerates st of fasty fles fo analyze

$00R088 = c‘el: glon ™ faste'

I

Freads the fasty Hles into a dictionary with he e names a3 ke

.;aneq,j‘,\; - :‘;

i awgesew o s},
temp = IstiSeql0

i 3ot
fastadieiisaurces

amplkiseq) for & i rangelleniismp)

#ihe referenced senuence to be searched for s enterad o e folowing dictionary wih
#an appropriate key

scaffdet =

smalches and counls feratve sloes of e reference tfff‘c ,a e approprate fastq fles

*'eeerr‘e«ems 8 Contain
»g:—re chELes*ep ﬂsw
i, gien value
rasulidit = cz"g,fromkvysasmea ]
for key infastodct
for scafold n scaffdct
i scafild b shfeen):
rasullst =]
i J 10 rangetieniscafelciscafioid]):

FIG. 60A
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sitent = soafficlscaloldli )
mrf gl -
ffr'-r-- rceﬁlar(f sty

Arintes he resuls Ink & datafame indexed for {
resﬁ:ﬁ d DataFrame rom_di{resuldcl
resul = resuldvendesoridiesd ifcetumns},axisﬂ}
resufdfindex = rangelenirasutet)

TJ

Feonvarts the cumulative count values ino spaeifi caunls

78, 2 given vaue ¥ means x reads contaln exactly v hases ofhe s

resulidfZ=resultdl
f@rentsy i et

fortin range! tenfresulcfonhn it

tdfcopyl)

fry

resuldi2leninl = ssuldentylresuldfningiv
grcapt

resulidfientnl = resulbdfentyill

sooverts the spacilc oounls values ilo beggencies
“mﬁﬁ‘w ssutaf2.copyl)
| Ef°'

entry] divirestteanin 11100

rosulidfto_eweel f?e-éé\,:ecsg s
rasul :ﬁfﬁt a: el <§ecﬁ ounis )
sl o_sncel spaciicfeuencies A0

FIG. 60B
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N intein (N-lerming! splitintein)
| Cinten {C-enminal spiinten)

N PE N-erminal half |
‘Nermina! extein” : PE Clerminal half
“Celermingl extein’

L

INSIDE CELL
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infein excision
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FIG. 67A
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infein excision mechanism

"0
FIG. 67B
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pegRNA sequence: SEQID NO: 1762

GOCCCAGACTGAGCALGTGAGT TT TAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGA
ABAAGTGGLACCGAGTCGGTGLTGGAGGAAGCAGG GCT FCCT TTCCYCTGUCATCACTTATCGTCG TCATCCTIGT,
ATCCGTRLTCAGTOIG

Temnplate amplicon sequence: SEQID NO: 1763
ABAATAAGGCTAGTCCGTTATCAACTTGAAARAGTGGCACCGAGTCGGTGCTGGAGGAAGLAGGGUTTLCITTEC
TCTGLCATCACTTATOSGTC

PBS amplicon sequence: SEQ 1D NO: 1764
TOAAAAAGTGGLACLGAGTCGHLTGLTGGAGGAAGTAGHGGUTTCCTTTOITCTGUCATCALTTATOGTUGTCATCL
TETRAATCCGTGOTCAGTLTGT
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FPrime editing in patient-derived human iFSCs
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