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Two Main Options for Designing Guide-RNA Pairs for
Cas-CLOVER

Option #1: Designing guide-RNA pairs for Cas-CLOVER
A variety of open-source gRNA design tools are available online for you: platforms that accommodate gRNA designs
for paired Cas9 Nickase or single Cas9, such as CRISPOR and CHOPCHOP work well for CasCLOVER designs.

Option #2: Designing guide-RNA pairs for Cas-CLOVER manually
Using a variety of molecular biology software's to visualize and annotate sequences, a user can easily identify paired guides with a
set of parameters.
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http://crispor.tefor.net/
https://chopchop.cbu.uib.no/

CRISPOR: Designing Guide-RNA Pairs for Cas-

Pros:

Allows for no genome to be selected
Provides efficiency scoring based on
two different promoters

Displays inefficiency and high GC
warnings

Name Project

Copy and
Paste Target
Sequence

Sep 2022: RIP Jean-Stéphane Jolyl1967-2022 Full list of changes

Step 1

Planning a lentiviral gene knogiut screen? Use CRISPOR Batch

Sequence name (optional):
Enter a single genomic sequence, < 2300 bp, typically an exon &

Clea efault

- Reset to

CRISPOR (citation) is a program th3f helps design, evaluate and clone guide sequences for the CRI

CLOVER

Cons:
e (Cas9 single guides ONLY

No need for selecting a
genome unless listed

R/Cas9 system. CRISPOR Manual

ste here the genomic - not a cDMA - sequence of the exon you want to target.
Maximum size 2300 bp. If you only have a cDNA, please BLAST or BLAT the cDNA

first to find the right exon sequence for CRISPOR.

The sequence has to include the PAM site for your enzyme of interest, e.g. MNGG.

Step 2
Select a genome

— No Genome: no specificity, only cleavage efficiency scores (max. len 25kbp) v
We have 917 genomes, but not yours? Search NCBI assembly and send a GCF_/GCA_ 1D to CRISPOR support.
Step 3 ©

Select a Protospacer Adjacent Motif (PAM)

[20bp-NGG - Sp Cas9, SpCas9-HF 1, eSpCase 1.1 v

See noles on enzymes in the manual.

Text case is preserved, e.g. you can mark ATGs with lowercase
Instead of a sequence, you can paste a chromosome range, e.g. chr1:11,130,540-11,130,751

Version 5.01 - Documentatic

CasCLOVER uses
deactivated SpCas9

on - Contact us - Downloads/local installation - Citation - License



CRISPOR Results: Viewing an
RNAs for Cas-CLOVER

Many useful
download
formats

Sequence Positions
(+/- strand) with

PAM \

No Genome selected, specificity scoring is deactivated

Note: There are no predicted off-targets below and all specificity scores are shown in red as their score is 0.

Your input sequence is 711 bp long. It contains 139 possible guide sequences

Shown below are their PAM sites and the expected cleavage position located -3bp 5' of the PAM site.
Click on a match for the PAM NGG below to show its 20 bp-long guide sequence. (Need help? Look at the
Colors green, and red indicate high, medium and low specificity of the PAM's guide sequence in the genome

Input sequence not in genome, cannot show genome variants

Interactive

d Downloading Guide-

Position © 10 20 30 40 50 60 70 80 90 160 110 120 130 140 150 160 170 180 190 200
[Sequence ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGLTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGLGAGGGLLGCCCLTACGAGGGCACCCAGACCGLCAAGLTGAAGGTGACCAAGGGTGGLCCCCTGLCCTTCGCCTGGGACATCCTGTCCCCTCAGT|
~=-TGG ~--AGG -S-AGG  ---TGG €C6---  CCA-—- ~--AGG ---AGG  CCC-—- CCC---  CCA--- CCA---  CCC--- CCT--- CCT---
CCA-—- ---AGG ---CGG ---GGG ---GGG cce-—- CCA-—- ---AGG  ---AGG cce--- cCT--- cce-—-
---GGG ---AGG COG=== ===AGG CChH=== ---GGG (e ===TGG G e
---6GG cer--- ---TGG  CCT--- ---G6GG CCT-—-
---GGG cce---
Download for: (free) - { )- - - - _ _
Predicted guide sequences for PAMs
Note: As there is no genome that can be used to get flanking sequence for your sequence, efficiency scores 50bp from the start or the end of your sequence cannot be calculated and are shown as "—-". If needed, extend the input sequence and retry.

Ranked by default from highest to lowest specificity score
If you use this website, please cite our

(

). Click on a column title to rank by a score.
. Too much information? Look at the

Download as Excel tables: / / /
Guide Sequence + PAM Predicted Efficiency Genome Browser links to matches sorted by CFD off-target score &
©¢ |+ Restriction Enzymes ¢ 1] S LI Y
[JOnly G- L] Only GG- [ Only A- £ o
1] + next to PAM
CAAGGGCGAGGAGGATAACA TGG No No - - - |- |Notfound &
maitches | maiches
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CRISPOR Results: Viewing Potential Excel and

Excel Table Download of Target

A B C D
#MName  Perfect Day
# Sequenc ATGCTGAGCAAGGGLGAGGAGGATAACATGELCATCATCAAGGAGTTCATGLE
# Genome noGenome
#PAM NGG
# Position 7
#Verzion CRISPOR 5.01, 2023-02-21T17:43:11CET
# Results  hitp:ficrispor.orgicrispor. py ?batchid=8j<8Ck4Zh153rrNuSune

£l #guideld  targetSeg Doench "6-5core Moreno-Mateos-Score
Qg =5 fors—e2 SEEeEeeRTaACATac HoiEnotghFankSegHotEnstghfHankSea——
11 TEV SO AT AR T T TR T AT = NOTCNOUg i ane SEq WO oug ianeseq
12 oT R TR AT TO R T e MotEorghFankSegHotEnooghFtamkSeg
13 Eiaiaas SFFCATECECTTEARES 5 5
14 FEER =2 =2z CRERT 5 -
1 E T TTUTW L L I LARCElICLACLA Ll TR T
2 for—CecTToAREeTECACATEAEE i 4
f =5 FEET T 45 55
R B4 forer——CACATCCACCECTCOCETEARCES 5 =
W ETTEY [ L I W L R YT U R uls 1)
+ CeCCCACSASTTOSACaTOSRES &
TUTOTW LLLAL LA L I ULALA T U A0 fe2) 53
gforw AL AT AU pa2 o
o CEARATOSACEECEAEEE = 55
EEF=33 - 4 E
orCASATCCASCOCEAeoaoaReas o 66
120rev ICTEEETGCCCTOGTAGEEEOEE 55 &7
sl 123rev CEETCTEEET GCCCTCCTAGEEE 59 72
124rev GCEETCTEECTECCCTCETAREE 40 k]
ore CECEETCTEEETFOCCTOETAGE 41 a0
131forw  GEECERGEECCOECCCCTROGREE 5 75
132forw GECGASGCECCECCCCTACCAGEE 5 71
137rev CLCCTTCACGCTIGECECTICTEE: 32 71
138rev TCACCTTCAGCTTGECGEICTIGE | 33
143rev CTTGEETCACCTICAGCTTIGECEE 5 56
146rev ACCCTTGETCACCTTCAGCTTE: 45 25
155forw  CRCCCRGRCCECCRRGCTERRGE 55 40
1681rev CLACEECAGCEECOCRCCCTICE 40 70
164forw  CECCARGCTGRARGEIGRCCRRGE &1 45
165forw  GCCARGCTGRRGGIGRCCRRGES 65 &7
Wl 155forw  RARGCTGRAGGTGACCRRGEGTGE 59 69
17 1rev TETCCCAGECRRARGEECACGEEEE 53 45
el 172rev ATETCCCAGECCRACEECAEEER 41 63
173rev CATETCCCACEOGARECECRAEEE 51 56
ol 174rev GERATGTCCCAGEOGRRCEECRAGE 39 44
178rev GARCAGCATCTCOCALGECCARGEEE 5§ 72
178rev GEACARCGEATCTCCCACECGRAGE 45 43
185rev CTEAGGEEACAGEATETCCCAGE 56 &7
187forw GTEECCCCCTECCCTTCGECCTGE 28 25

Y 188forw  TEECCCCCTECCCTTOGCCTEER 43 58

SnapGene gRNAs

SnapGene Download of Target

> dmm mp a“- mp - <) 4= - <4m
29forw 32rev 84forw 87rev 168forw 178rev 221rev 293forw 341forw 390forw 402rev 434rev 483rev 528rev 585forw 632forw 641rev 687forw
131forw 224forw 242rev J14forw 338rev 47 7forw 583rev
S59forw 110forw 123rev 146rev 179rev 202rev 227rev 254rev 318forw 332rev 403rev 455rev 518forw 560forw  563rev 584rev 620rev 668forw
377forw 4a46forw 665rev
41forw 68forw 104forw  132forw 165forw 173rev 200rev 245rev 277rev 339rev 41iforw 414rev 473forw 482rev 54 2forw S551rev 623rev 669forw 680rev
321forw 571rev
72forw 105forw 120rev 143rev 174rev  201rev 240rev 278rev  326forw 356forw 395rev 452rev 505forw S54rev 611forw 647forw 684forw 683rev
416rev 525forw
71forw 117forw 124rev 161rev 185rev 241rev 272rev 360forw 437forw 469rev 522forw 572rev 624rev 692forw
460forw
111forw 138rev 171rev  195rev 281forw 347rev 404rev 449rev 470rev 590rev 675rev
116forw 164forw 172rev 252rev  276rev 351rev 407rev 488forw 672rev
216forw
TTrev 12Srev 188forw 253rev 350rev 44 2forw 468rev
137rev  187forw 282forw 415rev 489forw
155forw 292forw 438forw
44 3forw

Regions to avoid selecting gRNAs
e 100bp region on the 5" and 3’ of the target

e This will make analysis much easier if you are looking at the

specific target edits

e This note can be discarded if only observing phenotype



CRISPOR Results: Filtering Potential Cas-CLOVER
gRNAs

Filtered Excel Table Download of Target SnapGene Download of Target

A B ( o 341forw
#MName  Perfect Day
# Sequenc ATGGTGAGCAAGGGLGAGGAGGATAACATGGLCCATCATCAAGGAGTTCATGLE 50071
# Genome noGenome 5 = g = =
£PAM  NGG ‘ region to avoid | I O<<TImpp<3 .. K :. .. 0 regien to avoid
# Position 7 120revf | | 185rev 227rev | | | 339rev | 4ldrev 47 7forw 528rev
#Version CRISPOR 5.01, 2023-02-21T17:43:11CET 143fev  187forw 252rev  272rev  318forw 390f0|w 411forw 434rev 505f0|w 525f0|w
# Results  hitp:ficrispor.orgicrispor. py ?batchid=8j<8Ck4Zh153rrNuSune ":l . . . :l. ":. . . . .
#guideld targetSeq Doench "16-Score  Moreno-Mateos-Score 216forw 24Drev 292forw  321forw | 377forw 395rev 460forw 518forw
Sforw—e2 GASEARSATARCATEG HotEnoughFankSeqHotEnoughFankSea— l46l’e\f 332rev 438me 489folw 542f0|w
TEY CCECATERRCTCCT TEATEATEE NOIENOUgNTantSeq NOIENougnTians.se]g 4 . :I . . . :I ::l . .
, EIERe T CATECECTTCAREE 54 54 188forw  195rev 241rev 293forw 326forw 356forw 402rev |  449rev 522forw  560forw
52 =2 =2z cacaT 5 - 446forw 469rev
T TTUTW L L I LARCElICLACLA Ll TR

=+ 3

FEfore—CECTTOERSRTICECRTIORSS =+ < ~—] N - < -
- = FoaT F 45 s 125reviE* 200rev 242rev  276rev 360forw 403rev 47 3forw
D piaaiuss A AT ECACCECTCCETEARCED 5 2 :I - - - 4 - -

W CTTEY I 0 P e 0 & b ~
HHforw— CEECCACEACTTCoRCATORRDE 7 13¥rev 201rev 245rev  277rev 347rev 452rev
t ST W SECCACERGT TCCACETCEAGEE 33) =3 < :l . : : 7

ffore S ECTTCCACETCEACEEOEAEE = Bt T
e CEASATCRACEECRAREE o oo 138rev 224forw 253rev 278rev 350rev 455rev
EET=13 -, i =
S CEAEA TG ACCCACCCE = = d d < <«
120rev  TCTGEETGCCCTCGTACEGECER g5 87 202rev 254rev 35tirev 468rev
123rev  CGGTCTEGETECCCICGTAGGGE 59 72
124rev  (GOGETCTEEETECCCTOGTAGGE 40 79
cre EECEETCTEEETECCCTCRTARE 41 80 281forw
131forw  GEGCEAGGECCECOCCTACGAGS 52 75
132forw | GCCCACCCCCECCOCTACCACER 56 71 ) ]
137rev  CACCTTCAGCTITGECEGTCIGEE 32 71 282forw 442&" w
138rev  TCACCTTCAGCITGGCGETICTGE 3 33
AT TAcTTonOoeTeTo ! = Begin with first potential left guide (reverse strand)
146rev  ACCCTTEETCACCTTCAGCTTGE 46 29 443f°' w
155forw | CACCCAGACCSCCARAGCTGAAGS 55 40
161rev  CAACCCCACCECCOCACCCTTER 40 70
164forw | CGCCRRGCTCRAGETGACCAAGE &1 45
165forw  GCCARGCTGRACGTGACCRAGGE 85 &7
168forw  BAGCTGAAGGTGACCARGGGTGE 59 69 ey
17irev  TGTCCCAGGOGAAGGGCAGEEEE &3 = Initial Parameters
172rev  ATGTCCCAGECGAAGGECAGEGE 41 63
173rev  GATCTCCCACCCCAACCCCACES 51 56 0,
174rey  GGATGTCCCRECCGRACGECAGE 39 44 1) GC Content <80A)
S 178rev  GRCAGGATCICCCAGCGCGRRGGE 56 72 . . . . .
750y CGACAGGATGICCCAGGCGAAGG 0 < 2) Efficiency = Highest possible (may not be applicable)
185rev  CTGAGGGGACAGGATGTCCOCAGE 56 &7

e7forw | GTOGCCOCCIGOOCTIONCTOS = # 3) Location = Avoid 5’ and 3’ 100bp regions for analysis



Filtered Excel Table Download of Target

U * Mame

el # Sequenc ATGGTGAGCAAGGGLGAGGAGGATAACATGGLCATCATCAAGGAGTTCATGLE

CRISPOR Results: Manually Finding gRNAs within
Cas-CLOVER Parameters

B
Perfect Day

K # Genome noGenome

D

4 RN NGG

Bl % Position ¥

L3 # Version CRISPOR 5.01, 2023-02-21T1T:43:11CET

[l # Results  hitp:dicrisper.org/crispor. py?batchld=8j<8Ck4Zh153rrNuSune

=l #quideld  targetSeq Doench "6-5core Moreno-Mateos-Score

= Hore—2 2EEEAEEATARCATEe HoibnotghHankSeg HotEnotghHankSes—
17 TV FLELALIEARL T L L I A =A1E0E TWUIETTOUUTani STy TRUTETTOUUTT I TR ST

13 Saa ST TCATECECTICARSE 5

14 23

ohoh

= SR cREET

15 R

COECTITCARCGCTCCACETEEEEE

g 72 forw CECTTCAACCTOCACATECAREE 5t #4
=5 FEET +F 45 58
Bdforer CECETECACEECTOCETERRTES 5 =3
SITEY CECCCTOERTCTOCERCTCEICE i) o
& SO CEC AT T CCRACAT OGRS tr

S forw GeCCEACGERGT ICGAGETCEREGEE B il
fHore S ECT TCGAGETCEACEECEAGE =2 Bt
o CEAERTCCAEEECEAREE 5 55

1454 T 4 c
D oFw—CASATCCACCECEASaaoaRees o4 66
120rev TCTEEETECCCTOCTRAGEEECEE 55 &7
arlll 123rev CEEICTGEETCCCCTCETRAEEEE 59 72
124rev GLEETCTEEETGOCCTCETAGEE 40 79
ore GECEETCTEEETECCCTOCTREE 41 a0
il 131forw  GEGCERGEECCGCCCCTROGRGSE 5 75
il 132forw  CECCRCCECCCCCCCTROCRECS 5 71
137rev CRCCTTCAGCTITEECEETICTEEE 32 71
138rev TCACCTTCAGCTTIGECEETICTEE 3 33
143rev CITEETCACCTTCRAGCTTIGECEE 5 56
146rev ACCCTTEETCRCCTTCRAECTTICE 45 et}
CRCOCCAGRCCECCRRGCTGRAGE 55 40
CRLCCECACCEEECCROCCTICE 40 70
164forw CGECCARGCTGARGETGACCRAGE &1 45
185forw  GCUCRAGCTGRRGGIGACCRRGEE 65 &7
if 168forw  RRGCTGRAGGIGRACCRABGEEIGE 59 69
41 NERLEY TETCCCREECERRACEECRAGEEEE 53 43
Lrg 17 2rev ATGTCCCARGCERARCGEECREEEE 41 63
LR 17 3rev GATCTCCCACECCRACEECRAREE 51 58
Ll 174rev GEATCTCCCACEOCARCEECREE 39 44
45 NEEEN GRCAGERTCTCCCAGECERAGEE 56 72
45 NEENEY GEACREGATGTCOCAGECGARGE 48 43
47 NEEEY CTGAGEGERCAGEATGTCCCREE 56 67
Lol 167forw  GTGGECCCCCTGCCCTTORCCTER 28 et}
el 188forw TECCCCCCTGCCCTTORCCTERS 43 58

i

The space between the left (yellow) and right (blue)
guides must be W|th|r311’gnbe 11-36bp range. Try to stay
within 15- 5 for highest success

il

Spacer region = 24bp

GCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGE
3 } 3 } I Il I Il 3 } 3 } I Il I Il 3 } 3 } I

+ . + t + { + { + . + t + . + { + . + t +
CGGGGATGCTCCCGTGGGTCTGGCGGTTCGACTTCCACTGGTTCCCACCGGGGGACGGGAAGCGGACCCTGTAGGACAGGGGAGTCAAGTACATGCCGAGGTTCCC
120rev « 143rev | 185rev

123rev : 146rev |

216forw
124rev | 188forw 195rev

125rev*** 200rev
137rev | : 201rev |
138rev 224forw
202rev ]
281f'orw 4Lérev

Important Parameters to Set: zgw 4$w

‘NGG’ PAM »

sgRNA = 20bp length ‘m
Cas-CLOVER allows for a very flexible spacer

length between guides (11bp - 36bp)



CRISPOR Results: Manually Finding gRNAs within
Cas-CLOVER Parameters

At Demeetra, we try to identify guide
pairs from the 5’ end to the 3’ end. We
will pick three guide pairs that target
regions spaced apart from each other.
Therefore, after the user has found
their first guide pairs, start moving
your way down the target sequence

[188forw PD right guide 1) [318forw PD right guide 2|

spacer length site 1 spacer length site 2
125rev left guide 1 252rev PD left guide 2

region to avoid — |_. |—.

The final guide pair selection should
look like this where the target sites are
throughout the target sequence and all
spacer lengths are within optimal
range.

395rev PD left guide 3
spacer length site 3
[460forw PD right guide 3|

j ’ region to avoid

Left guide sequence (bottom strand
read right to left)

Site 1: GGCGGTCTGGGTGCCCTCGT
Site 2: AGGACAGCTTCAAGTAGTCG
Site 3: GGGGCCGTCGGAGGGGAAGT

Right guide sequence (top strand
read left to right)

Site 1: TGGCCCCCTGCCCTTCGCCT
Site 2: CGCGTGATGAACTTCGAGGA
Site 3: GCTGGGAGGCCTCCTCCGAG



CHOPCHOP: Designing Guide-RNA Pairs for Cas-
CLOVER

Pros:

* CRISPR/Cas9 Nickase option

e Self-complementarity scores

e Can set many different parameters

Cons:

e Have to select a genome

* Does not display any inefficiencies

e Cas9 Nickase guide pair results are
not always consistent

* Few Cas Enzymes

C H O p CH O P ::3>ii:j:=:j:j:<;::><

No need for selecting a
genome unless listed

Target In sing For
e.g. EXT1 Homo sapiens (hg38/GRCh38 ~ CRISPR/Cas9 nickase knock-out v
RefSeqEMSEMEL/gens name or genomic Add new species. Change default PAM and guide length in Oplions. P an b j in Opti

. Paste Target Options = Reset Options
Click ‘paste target’ and/ == ’
then copy and paste
target sequence




CHOPCHOP: Setting Parameters for Guide-RNA Pairs

Target In Using For

e.g. EXT1 Homo sapiens (hg38/GRCh38, ~ CRISPR/Cas9 nickase v knock-out

Ri NSEMBL/gene name or genomic Add new species.

Paste Target | Options | Reset Options

Find Target Sites!

Click on options

Important Parameters to Set:

‘NGG’ PAM

sgRNA - 20bp length

Cas-CLOVER allows for a very flexible spacer
length between guides (11bp - 36bp)

Change default PAM and guide length in Options. Presets can be adjusted in Options

for Cas-CLOVER
CHOPCHOP i >0

Target In Using For
CATGGACGAGCTGTACAA P Homo sapiens (hg38/GRCh38 ~ CRISPR/Cas9 nickase o knock-out
w
Genera Cas9 nickase Primers
sgRNA length without PAM:

PAM-3":

® NGG NAG NGA MRG (R=Aor G) NMNAGAAW (W=AorT) NHNMGMTT (M=Aor C) MHGRRT (R =Aor G)

Custom PAM:| g g. NGAG

Method for determining off-targets in the genome:

® Off-targets with up to mismatches in protospacer (Hsu et al., 2013

Off-targets may have no more lhan|I| mismatches in the protospacer seed region (Cong &t al_ |, 2013

Efficiency score:
Doench ef al. 2014 - only for NGG PAM
® Doench et al. 2018 - only for NGG PAM

Chari et al. 2015 - only for NGG and NNAGAAW PAM's in hg19 and mm10

Xu et al. 2015 - only for MGG PAM, but can be used with cther PAMs
Moreno-Mateos et al. 2015 - only for NGG PAM
G20

5" requirements for sgRNA:
GHM or NG
® GG

Mo requirements

Self-complementarity (Thyme et al.):
Check for self-complementarity
| infend to replace the leading nuclectides with "GG
Check for complementarity versus backbeone

® Standard backbone (AGGCTAGTCCGT) Extended backbone (AGGCTAGTCCGTATGCTGGAA) Custom backbone: | e.g. ATGCTGGAA

Distance between guides: | i | to: | 38 |

Max distance between offtargets: | 100 |




CHOPCHOP: Viewing and Downloading Guide-RNA
Pairs for Cas-CLOVER

fastalnput fa

Scrol to zooen. Drag to move left ard ight

om
I
I
[ n
e b
I 8
e ]
e Bl w
e B ar
| ] = I
e = 0 Lo I
[ = s I I
= Lo = e = E— L] Lw
«r s —— ] [ + I ] L it ]
* Loom o a3 N — — o= I I | N — Lm ai
- I ——— —_— < — I e " = L Lw
s e ___________N_______ N | =1 _____| — I Lmw [ —— ]
= T E— - s = O = —— ] — —— ] I S E— ——
o e [ L I ... I N S E— Bz L = e a1 = as [
==
1 1 1 1 1
1 a0 o 400 S00
C genome
Dovmload results:  Please select one o -
Genomic off-target off-targets off-targets off-targets off-targets Best
Rank Target sequence location Cluster pairs e MM1 MM2 3 Restriction sites I
1 CCCTOCGACGGOCCCGTAATGCAGAAGAAGACCATGEECTGREAGGCCTCCCTIGREETACATCOGITCGEA 5e0:4a82 75 2 a/a aje e/a a/a BtgI:1e MboII:i4,17 BbsI:12 BsalI:le Stul:24 PFIMII1E McoI:1@ BseYI:ls Bs1I:ls styI:le 1
z CCTCCGACEGCCOCETAATGCAGAAGAAGALCATEEEC TEEEAGECCTCOC TCAGEETACATCCRCTCREAG segi4e4 76 - a/e a/a a/8 1/8 Btgl:9 MboII:16 BbsI:11 BSaJI:9 Stul:23 PFIMI:1S Ncol:9 EseYI:ls BslI:1S StyI:s 2
3 GLATTACGGEEEC CETCGRAGEEEAGARGAARACCATGEGECTGEEAGRCCTCCCTCGREGTACATCOGITCGGAG 520482 73 2 a/e a8 e/8a 1/@ BtgI:11 MboII:15,18 BbsI:13 BsalI:11 Stul:2s PFIMI:17 MCoI:11 BSeYI:17 Bs1I:17 Styl:ll 3
4 COGACGELCCOGT AATGCAGAAGAAGACCATGEECTEEGAGGCCTCCC TCGGGETACATICGITLGRAG 520487 77 2 a/a a/8 e/a 2/a BtgI:6 Stul:2@ PFIMI:12 Bsall:s McoI'é BseyI:l2 Bs1I'12 Styl:s 5
s GGCCETCEEAGEEGARAAGAAGACCATEEGC TEEEAGECCTCCTCORA ACCOCEAGEACEE seqi4e2 74 - a/e a/e a/e 1/1 BtgI:11 MboII:15,18 BbsI:13 BSalI:ll Stul:2S PFIMI:17 Wcol:ll BseYI:17 BslI:17 BseRI:1s StyI:11 7
] CCAACTTRATGTTGACGTTGTAL WCAACGAGGACTACACCATCGTG ARTACGAACGC 580:591 128 [ a/a a’e ] a/a Bs1I:18 BsaxI:22 8
7 CCGACGGCCCCETAATGCAGAAGAARACCATGAECTEAEAGECCTCCTCCGAGIGRATGTACCCCGAGRACGGE SE0:487 TE @ [ a8 e/e 2/1 BtgI:6 BseYI:12 PFfIMI:12 BsalIl:6 Stul:28 McoIl:s BseRI:13 BslI:12 st 9
g CCACECCGCCETCCTCEAAGTTCTGACCET GACCCAGRACTCCTCLCTGCAGGACGECEAST TCATCT 581386 =7 - a/e a/e a/e 2/1 HpYCH4III!6 Plel:18 MlyI:1@ BstMI:13 Bsall:1l Tsp4SI:6 BseRI:9 StyD4I:1l ScrFl:l2 PspGI:ll HinfI:ls 18
2 G CRACATCCCCEACTACT TRAAGC TETCCT TCCCOGAGEEC TTCAARTGEEAGCCET CCTOGAAGTTCATCACGCG 580:248 ) 2 a/e a/e ) 3/1 BspBIZ1s Aval:ls HpyAvV:2l Bsall:l7 11
1@ CCGACATCCCCGACTACTTGAAGCTGTCCTTOCCCEAGEEC T TCAAGTGEGAGCCATCCTCGAAGT TCATCACGLE 580:245 39 @ [ a8 e/e 3/1 BSOBI:11 Aval:ll HpyAv:1s Bsall:l2 13
11 COGTCCTCGAAGT TCATCACGLGCGAIGTGRTEACCGTGACCCAGRACTCCTCCCTGCAGRACGGIRAGTTCATLT 520:298 53 2 a/a aje e/a 1/1 HpyCHAITII:14 Plel:18 MIyI:18 BstNI:21 BsalI!19 Tsp45I:8,14 HphI:28 BStEII!S BseRI17 StyD4I:1% ScrrIi21 PspGItl9 HinfI:as 14
12 CCTACAAGGCCAAGAAGCCCETECAGCTECCOGECRCICAACTTGATETTEACET TETAS 5eQ:554 113 - a/e a/a 1/8 3/8 ApEKI:4 Tsel:4 MspAll:4 Ncil:9 PyvuIl:4 StyD4I:7 FRusHI:S ScrFl:s 15
13 GEACEECGAGT TCATCTACAAGGTEAAGCTGCGCGECACCAACTTCCCCTOCGACGGCCCCATAATACA 580:357 54 2 a/e a8 e/8a 2/@ ApPeKI:6 Tsel:6 BanI:l3 FnudHI:7,12 N1aIv:ls 16
14 COCCGCOGACAT COCCGACTACTTGAAGCTGTCCTTCOOCGAGGRCT TCAAGTELCTCGAAGTTCATCACGLGITCC 520: 248 35 2 a/a a/8 e/a 3/2 BsoBI:16 Aval:ls HpyAl:21 Bsall:17 17
15 CCCCETAATECABAAGAAEACCATGEECTGEEAGECCTCCTCCEARCGEATETACCCCGAGEACGE segi4ls 79 - a/e a/e a/e /1 BseRI:6 Stul:l3s BseYI:s 19
16 COCGECGCCTACAACGT CAACATCAAGT TGRACATCACCTCCCACCACGATGETGTAGTCCTLGTTG 520:583 118 [ a/a a’e 2/8a 5/@ HphI:5 2a -

This is an interactive results page with many
viewing and downloading options



CHOPCHOP: Viewing and Downloading Guide-RNA
Pairs for Cas-CLOVER

fastalnput fa

Scrol to zooen. Drag to move left ard ight
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e b
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1 200 4o
C genome
Dovmload results:  Please select one o -
Genomic off-target off-targets off-targets off-targets off-targets Best
Rank Target sequence location Cluster pairs e MM1 MM2 3 Restriction sites I
1 CCCTOCGACGGOCCCGTAATGCAGAAGAAGACCATGEECTGREAGGCCTCCCTIGREETACATCOGITCGEA 5e0:4a82 75 2 a/a aje e/a a/a BtgI:1e MboII:i4,17 BbsI:12 BsalI:le Stul:24 PFIMII1E McoI:1@ BseYI:ls Bs1I:ls styI:le 1
z CCTCCGACEGCCOCETAATGCAGAAGAAGALCATEEEC TEEEAGECCTCOC TCAGEETACATCCRCTCREAG segi4e4 76 - a/e a/a a/8 1/8 Btgl:9 MboII:16 BbsI:11 BSaJI:9 Stul:23 PFIMI:1S Ncol:9 EseYI:ls BslI:1S StyI:s 2
3 GLATTACGGEEEC CETCGRAGEEEAGARGAARACCATGEGECTGEEAGRCCTCCCTCGREGTACATCOGITCGGAG 520482 73 2 a/e a8 e/8a 1/@ BtgI:11 MboII:15,18 BbsI:13 BsalI:11 Stul:2s PFIMI:17 MCoI:11 BSeYI:17 Bs1I:17 Styl:ll 3
4 COGACGELCCOGT AATGCAGAAGAAGACCATGEECTEEGAGGCCTCCC TCGGGETACATICGITLGRAG 520487 77 2 a/a a/8 e/a 2/a BtgI:6 Stul:2@ PFIMI:12 Bsall:s McoI'é BseyI:l2 Bs1I'12 Styl:s 5
s GGCCETCEEAGEEGARAAGAAGACCATEEGC TEEEAGECCTCCTCORA ACCOCEAGEACEE seqi4e2 74 - a/e a/e a/e 1/1 BtgI:11 MboII:15,18 BbsI:13 BSalI:ll Stul:2S PFIMI:17 Wcol:ll BseYI:17 BslI:17 BseRI:1s StyI:11 7
] CCAACTTRATGTTGACGTTGTAL WCAACGAGGACTACACCATCGTG ARTACGAACGC 580:591 128 [ a/a a’e ] a/a Bs1I:18 BsaxI:22 8
7 CCGACGGCCCCETAATGCAGAAGAARACCATGAECTEAEAGECCTCCTCCGAGIGRATGTACCCCGAGRACGGE SE0:487 TE @ [ a8 e/e 2/1 BtgI:6 BseYI:12 PFfIMI:12 BsalIl:6 Stul:28 McoIl:s BseRI:13 BslI:12 st 9
g CCACECCGCCETCCTCEAAGTTCTGACCET GACCCAGRACTCCTCLCTGCAGGACGECEAST TCATCT 581386 =7 - a/e a/e a/e 2/1 HpYCH4III!6 Plel:18 MlyI:1@ BstMI:13 Bsall:1l Tsp4SI:6 BseRI:9 StyD4I:1l ScrFl:l2 PspGI:ll HinfI:ls 18
2 G CRACATCCCCEACTACT TRAAGC TETCCT TCCCOGAGEEC TTCAARTGEEAGCCET CCTOGAAGTTCATCACGCG 580:248 ) 2 a/e a/e ) 3/1 BspBIZ1s Aval:ls HpyAvV:2l Bsall:l7 11
1@ CCGACATCCCCGACTACTTGAAGCTGTCCTTOCCCEAGEEC T TCAAGTGEGAGCCATCCTCGAAGT TCATCACGLE 580:245 39 @ [ a8 e/e 3/1 BSOBI:11 Aval:ll HpyAv:1s Bsall:l2 13
11 COGTCCTCGAAGT TCATCACGLGCGAIGTGRTEACCGTGACCCAGRACTCCTCCCTGCAGRACGGIRAGTTCATLT 520:298 53 2 a/a aje e/a 1/1 HpyCHAITII:14 Plel:18 MIyI:18 BstNI:21 BsalI!19 Tsp45I:8,14 HphI:28 BStEII!S BseRI17 StyD4I:1% ScrrIi21 PspGItl9 HinfI:as 14
12 CCTACAAGGCCAAGAAGCCCETECAGCTECCOGECRCICAACTTGATETTEACET TETAS 5eQ:554 113 - a/e a/a 1/8 3/8 ApEKI:4 Tsel:4 MspAll:4 Ncil:9 PyvuIl:4 StyD4I:7 FRusHI:S ScrFl:s 15
13 GEACEECGAGT TCATCTACAAGGTEAAGCTGCGCGECACCAACTTCCCCTOCGACGGCCCCATAATACA 580:357 54 2 a/e a8 e/8a 2/@ ApPeKI:6 Tsel:6 BanI:l3 FnudHI:7,12 N1aIv:ls 16
14 COCCGCOGACAT COCCGACTACTTGAAGCTGTCCTTCOOCGAGGRCT TCAAGTELCTCGAAGTTCATCACGLGITCC 520: 248 35 2 a/a a/8 e/a 3/2 BsoBI:16 Aval:ls HpyAl:21 Bsall:17 17
15 CCCCETAATECABAAGAAEACCATGEECTGEEAGECCTCCTCCEARCGEATETACCCCGAGEACGE segi4ls 79 - a/e a/e a/e /1 BseRI:6 Stul:l3s BseYI:s 19
16 COCGECGCCTACAACGT CAACATCAAGT TGRACATCACCTCCCACCACGATGETGTAGTCCTLGTTG 520:583 118 [ a/a a’e 2/8a 5/@ HphI:5 2a -

Target Sequence includes left and right guides This is an interactive results page with many

(blue and red, respectively) with the spacer viewing and downloading options
region in between



CHOPCHOP: Downloading and Filtering Guide-RNA
Pairs for Cas-CLOVER

***Sequences are 5’ to 3’ and INCLUDE the PAM

Remember Region

*IMPORTANT* - CHOPCHOP results include

the PAM sequence!

Since Sequences are 5’ to 3’ you will notice
that the left guide will begin with ‘CCN’ =%

Sometimes you may see sequences that are ==—p
not ‘NGG’ or ‘CCN’

Left Guide
50 COTTCATCATRRCCATETTATCD

A2 COCTCCATGTGCACCTTSAAGCD

Spacer Region

TECACATECAGGGCTCCGTGAACGS
ASCGGCTCCOSTCAACGE

GCTCCETGAACGE
CTCCGTGAACGS

M2 COCTOGTAGSSGCGECCCTCEOC

108 COTTCAGCTTOGOGETCTGEETS

CACCCAGACCGLCAAGCTCAAGGTCGACCAAGGETGGE
COGCCAAGCTEAAGGTGACCAAGGS
CLAAGCTGAAGGTGACCAAGGS
CAAGCTGAAGGTGACCAAGGG

AAGCTCAAGGTGACCAAGGS
TGACCAAGGGTGGELCCCCTS

MO COTTCAGCTTEGCEETCTESEETS
13 COTTCAGCTTOGOGETCTGEETS

TGACCAAGGETGEC
TGACCAAGGETGECC

82 CACCTTCAGCTTOOCEGETCTGGE

ACCAMACCOTEGCCCCCTSOCCTTCGCCTGEEACATC

I8 TCACCTTCAGCTTEEGLGETCTES

CCAACGCGETSEGOCCOCTECOCTTOGLOTESLGGACATC

GIGGCCCCoTEOCCTTCGCCTSGEGACATCCTETC

Right Guide
COGTGAACGGCCACGAGTICGAS
COTCGATCTCGAACTCGTOGOCG

CCTCGCCCTCGATCTCGAACTCG

CLACGAGTTCGAGATCCGAGGGLG
CLACGAGTTCGAGATCCGAGGGLG
CLACGAGTTCGAGATCCGAGGGLG

CLACGAGTTCGAGATCCGAGGGLG
CCCCCTECOCTICGCCTGGGALA

COCAGGCOAAGGGCASSEGEOCA

COCAGGCOAAGGGCASSEGEOCA

COCAGGCOAAGGGCASSEGEOCA

COCAGGCOAAGGGCASSEGEOCA

CCCTTCGCCTSGGACATCCTETC
CCCCTSOCCTTICGLCTGOGACAT
CCCTECCCTICGCCTGGGACATE
COGTACATGAACTGAGGEGACAG

COGTACATGAACTGAGGEGACAG
CCCTCAGTTCATGTACGGOTCCA

80 COTTEETCACCTTCAGCTTEECS
83 COTTEGTCACCTTCAGCTTGECS

GIGGCCCCOCTEOCCTTCGCCTSGGACATCCTEST

107 COTTEETCACCTTCAGCTTGGEOS

GIGGCCCCoTEr

B4 COCTTEGETCACCTTCAGCTTEED

TISGoCCCCTEOCCTTCECCTESGACATCCTETS

TISGoCCCCTEoCCTTCECCTESGACATCCTETOL

o0 CeCTTEETCACCTTCAGCTTEED
104 CCCTTEETCACCTTCAGCTTEED

ISGoCCCCTEOCCTTCGOOTEEGACAT

78 CCAAGCTGAAGGTGACCAAGGGT
97 COACCCTTGETCACCTTCAGETT

GGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCC
CCCCCTECoCTTCGRCTOEGACATCCTSTC

CoCCCTECCCTTCOCCTEEGACATCCTST

100 CCACCCTTGOTCACCTTCAGETT
120 CCAAGGGTGGCCCCCTGCCCTTC

GCCTGGGACATCCTGTCCCC

Excel Table Download of Perfect Day Target

COCCTCAGTTCATGTACCOCTCC
COTTCGOCTEECACATCOTSTOD
COCTCAGTTCATGTACCECTCC A

CCTCAGTTCATGTACGGCTCCAA
CCTSTCCCCTOAGTTICATGTALG

TCAGTTCATGTACGGCTCCAAGG
CCCTCAGTTCATGTACGGOTCCA
CCCCTCAGTTICATGTACGGLTCC

TCAGTTCATGTACGGCTCCAAGG

Although CHOPCHOP results in 128 potential sgRNA pairs, the user will have to
manually filter results depending on parameters set = 11 Final sgRNA pairs

to avoidl

Genomic location

BEEEEEEEERRRRERR B Ennsnry

=%
(3]
=



CHOPCHOP: Viewing and Selecting Guide-RNA
Pairs for Cas-CLOVER

Take the results from Excel and import them into SnapGene - After the
importing you will have a refined version like below.

104 COOTTGETCACCTICAGCTIGGE IGGCCCCCTaCCOTICGoCTREGACAT CCTEToCCCTCAGTICATGTALG 145

PD site 1 73 CCAAGCTGAAGGTGACCAAGGGT GGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCE TCAGTTCATGTACGGCTCCAAGG 146
97 COACCCTTGETCACCTICAGETT CCCCCTECoCTICEOCTEEEACATCCTETC CCCTCAGTTCATETACGGCTCCA 148

100 CCACCCTTGETCACCTICAGETT CCCCCTECoCTICECCTEEEACATCCTET CCCCTCAGTICATGTACGECTCC 148

PD site 2 120 CCAAGGGTGGCCCCCTGCCCTTC  GCCTGGGACATCCTGTCCCC TCAGTTCATGTACGGCTCCAAGG 161
H CCAGGLEEAACGECAGGEEEECAD GACATCCTGICD CETCAGTHCATGTACGELTCLAA sz

82 COLAGGCGAAGGRLAGGEEEECA ACATCCTGTICCCCTCAGTICATGTACGEEICCAAGE CETACGTIGAAGCACCCOGLEGAL 1s8

Left Guide 2 PAM Spacer Length = 20bp Right Guide 2 PAM

¢ N,

CAAGCTGAAGGTGACQELAGGGTGGCCCCCTGCCCTTYGCCTGGGACATCCTGTCCCC I'CAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTG

GTTCGACTTCCACTGGTTCCCACCGGGGGACGGGAAQCGGACCCTGTAGGACAGGGG RGTCAAGTACATGCCGAGGTTCCGGATGCACTTCGTGGGGCGGCTGTAGGGGCTGATGAACTTCGACAGGAAGGGGCTCCCGAAGTTCAC

50 . , ., 55 . , ., B0, . , L 65 . , L 70, . , L 75, . , ., 80 . , ., 85 . , L %0 . , L 95 . ,
K L K Vv T K 6 GG P L P F A W D I L S P Q F M Y G S K A ¥ ¥V K H P A& D I P D ¥ L K L S F P E G F K W
mCherry —

PD left guide 1 | spacer length site 1 | PD right guide 1 . PD left guide 3 | spacer length site 3 | PD right guide 3

PD left guide 2 I spacer length site 2 J PD right guide 2 PD left guide 4 I spacer length site 4 | PD right guide 4




CHOPCHOP: Designing Guide-RNAs for Cas-CLOVER

CHOPCHOP can be used just like CRISPOR to identify single guide RNAs for
use with Cas-CLOVER

CHOPCHOP :;:x:;::zu:;;;;x:;:){

For

Target In sing

knock-out

ATGGTGAGCAAGGGCGAG ~ Homo sapiens (hg38/GRCh38; ~ CRISPR/Cas9
R

Gene Target = Options | Reset Options

Find Target Sites!



CHOPCHOP: Viewing and Downloading Guide-
RNAs for Cas-CLOVER

CHOPCHOP can be used just like CRISPOR to identify single guide RNAs for
use with Cas-CLOVER

fastalnput.fa

5 =3 Scroll to zoom. Drag to move left and right.
W =on +ATG -
— men ——
I target
4 az
T L T AE
| T I T
- 4 R [Ey o4 e ] RN
A = b 4 Dm0 40w e W m
T S 4 = M AR e
T [ I R S —

|
100 200 300 400 500 500 700

Download results;  Please select one v View in UCSC genome browser
Rank Target sequence Genomic location Strand GC content (%) Self-complementarity MMe MM1 MM2 MmM3 Efficiency
1 CAACGAGGACTACACCATCGTGG seq:627 + ES <] 2] e a 8 73.83
2 CTACAACGTCAACATCAAGTTGE seq:591 + 4@ 1 8 ] a %] 71.94
3 CTCCGAGCGGATGTACCCCGAGG seq:453 + 7a %] 8 ] a %] 67.34
4 GAACAGTACGAACGCGCCGAGGG seq:649 + 68 <] a e a <] 67.16
5 GCGTTCGTACTGTTCCACGATGE seq:641 - 55 1 8 ] a 5] 67.53
b CTCGGRGTACATCCGCTCGGAGG seq:452 - 78 2 2] ] a 2] 68.51
7 GTCGGCGEEETRCTTCACGTAGG seq:227 = 7a %] 8 ] a %] 64.17
2 GAACTTCGAGGACGGCGGCGETGE seq:386 + 7a %] 8 ] a %] 63.33
9 GGAACAGTACGAACGCGCCGAGG seq:648 + 65 <] a e a <] 61.93
1e CQCCCTCGATCTCGAACTCGTGE seq: 87 = 65 1 8 ] a %] 58.58@
11 TGCATTACGGGGCCETCGGAGGG seq:4983 - 65 1 8 ] a 2] 49,57
12 CGOGCGECCACTACGACGCTGAGG seq:522 + 75 <] a <] a 1 66.36
13 ATCTACAAGGTGAAGCTGCGLGE seq:37@ + ca %] 8 ] a 1 66.22
14 CGCGETGATGAACTTCGAGGACGG seq:298 + ES <] 2] e a 1 64.73
15 GAGCGGATGTACCCCGAGGACGG seq:457 + 65 1 8 ] a 1 63.34



CHOPCHOP: Downloading and Filtering Guide-RNAs
for Cas-CLOVER

The user will manually filter out guide choices by set parameters

* ; H Rank Target sequence Genomic location Strand GC content (%) Self-complementarity Efficiency
Regions to avoid = A o ey
214 45 0 5062
2. 50 o0 5708
T 50 0 5038
48 = 55 g 527
514 80 g 628
52 + 55 0 5108
84 = 80 5 552
77 - 50 4 4582
84+ 85 1 5007
86 + 80 1 694
8z. 85 1 525
We can now map these g =« 65 1 m2se
. on SnapGene! e - 2o
Initial Parameters s 2 S ———
1) GC Content <80% 130 GAGATCGAGGGCGAGGGLGAGGS ; + %‘1 0 5389
.. . . . 120 -
2) Efficiency = Highest possible (may not be applicable) 6 COCTCTGOE GCCCTOCTAGGEG = 70 1
3) Location = Avoid 5’ and 3’ 100bp regions for analysis 20 GCGGTCTGGGTGCCCTCGTAGGE 124 - 70 1
: : 67 GGCGGTCTGGGTGCCCTCGTAGG 125 - 75 0 _
4) Self-Complementarity > lowest possible 101 CACCCAGACCGCCAAGCTGAAGG 135 + 65 0 5481
86 CACCTTCAGCTTGGCGGTCTGGG 137 - 60 0 3229
65 TCACCTTCAGCTTGGCGGTCTGG 138 - 60 0 3065
, ) i i , 113 CTTGGTCACCTTCAGCTTGGCGE 143 - 55 0 5338
Begln with first potentlal left gwde (reverse strand) 08 CECCAACGCTEAACCTCACCAAGE 144 + B0 0 0 9E
ST - : 100 GCCAAGCTGAAGGTGACCAAGGG 145 + 55 0 65
- The highlighted are the first top two left guides P AT T TCACCITCAGCTTGE bk e T
106 AAGCTGAAGGTGACCAAGGGTGG 148 + 55 0 5923
127 GAAGGGCAGGGGGCCACCCTTGE 161 - 75 1 4015
107 TGGCCCCCTGCCCTTCGCCTGGG 168 + 75 0 4263



Rank

CHOPCHOP: Downloading and Filtering Guide-RNAs
for Cas-CLOVER

Target sequence

38 CTCGAACTCGRTEECCETICACGG
25 CEGLCACGAGTTICGAGATCGAGG
40 GECCACGAGHEGAGATCGAGESE
10 CECCCTCBATCTCGAACTCATGGE
21 COAGTICGAGATCGAGGGLGAGS
B2 GAGHCGAGATCGAGGGEGABESE
124 COAGATCCAGGGLGAGGGECEAGS
130 GAGATCGAGGGCGAGGGECGAGGS

Genomic location Strand

9=
24+
32.
39 %
48 =
B4
52 +
B4+
77
84 %
85 =
87 .
a0 +
L RFY
88 +
97+
i

GC content (%)

Self-complementarity Efficiency

(= =T SRR SR S S S S A = = =R = = = =]

63 TCTGGGTGCCCTCGTAGGGGCGG
16 CGGTCTGGGTGCCCTCGTAGGGG
20 GCGGTCTGGGTGCCCTCGTAGGG
67 GGCGGTCTGGGTGCCCTCGTAGG

120 -
123 -
124 -
125|-

TUT CALLLAGALLGLLAAGL TGAALG
86 CACCTTCAGCTTGGCGGTCTGGG
65 TCACCTTCAGCTTGGCGGTCTGG
113 CTTGGTCACCTTCAGCTTGGCGG
98 CGCCAAGCTGAAGGTGACCAAGG
100 GCCAAGCTGAAGGTGACCAAGGG
102 ACCCTTGGTCACCTTCAGCTTGG
106 AAGCTGAAGGTGACCAAGGGTGG
127 GAAGGGCAGGGGGCCACCCTTIGG
107 TGGCCCCCTGCCCTTCGCCTGGG

Initial Parameters

1)
2)
3)
4)

GC Content <80%

T35 +
137 -
136 -
143 -
144 +
145 +
146 -
148 +
161 -
168 +

85
45
&0
a0
55
&0
58
&0
&0
85
&0
85
85
&0
s
0
=
70
70
70
75
b5
60
60
55
60
55
55
55
75
75

(=R =R =R = R = N = =N == =R ]

Efficiency = Highest possible (may not be applicable)
Location = Avoid 5’ and 3’ 100bp regions for analysis
Self-Complementarity = lowest possible

CHOPCHOP allows you to download results to a
GenBank file which will allow you to import the guides
into SnapGene...But beware CHOPCHOP includes the
PAM sequence in their guides!

BssSI
Start (0) Mscl Apall BsiHKAI Banll BssSal

atggtgagcaagggcgaggaggataacatggccatcatcaaggagttcatgcgcttcaagg[gcacatggagggctccgtgaacggccacgagttcgagatcgagggcga

taccactcgttcccgctcctcctattgtaccggtagtagttcctcaagtacgcgaagttccacgtgtacctcccgaggcacttgccggtgctcaagctctagctcccgct

AhdI

bggcgagggccgcccctacg_ﬁ_jgcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttcgcctgggacalcctgtcccctcagttcaLglacggct

h:ccgctccc ggatgctcegcgtgggtctggcggttcgacttccactggttcccaccgggggacgggaagcggaccctgtaggacaggggagtcaagtacatgccga
7 Target_46 ﬁ | | Target_102 | Target_130 | Target_117 |
N\

E‘ﬁrﬁTger_% i | Target_87 \ | Target_118 | Target_82 |
1111..133 = 23 bp
ITarget__46 L= 64 | Target_114 | | Target_108 | | Target_71 ]
_ Target_16 J< Target_103 | < Target_123 | Target_33
< Target_20 | | Target_107 | 4§ Target_106 | < Target_23
Target_68 I Target_109 | Target_41
Target_66 ] < Target_122 | [ Target_28
| Target_99 | Target_92 ]
| Target_101 | < Target_105 |




CHOPCHOP: Downloading and Filtering Guide-RNAs
for Cas-CLOVER

Reminder: The space between the left (yellow) and right

Rank Target sequence Genomic location Strand GC content (%) Self-complementarity Efficiency . . .
CAAGGELCACGGAGGATAACATEG .
@ ol i o s (blue) guides must be within the 11-36bp range. Try to
12 GEATAACATGGCCATCATCAAGS 21+ 45 2 5082
13 GLGCATGAACTCCTTGATGATGG 32 . 80 2 5708 H H H
54 CATGCGCTTCAAGGTGLACATGE 48 + EE il 827
58 GLGCTTCAAGGTECACATEGAGS B4 &80 4 528 ﬁ Target 82
CECTTCAAGGETECACATGEAGGS 8108
i CACATEGAGGGCTCCGTGAACGS 3: i g 5624 L 200! - 4007 - 600T
28 CTOGAACTCATGACCATICACES 77 . &0 4 sty | el | A K, .’ —> »pE D D D [ | regions to avoid
Target_16 Target_70 Target_45 Target_13 Target_29 Target_12 Target_97
28 COGLCACGAGTTCGAGATCGAGG 84 = E5 1 6007 Target_113 Qgarget_107 Target_83 Target_112 Target_22 Target_53 Target_43 Target_103 Target_128
40 GEECACGAGTICEGAGATCGAGEE B85+ 50 1 544 ' ] ' | 7 ' ] < I. |
H CGCCCTCGATCTCGAALTCETES 87- 55 4 588 Target_67 | Target_s1 | | Target_39 Target_111 Target_3 Target_24
3 CEAGTTCCAGATCCAGCGCCAGTS LTI BE 1 E2EDQ Target_106 @ Target_122 Target_7 Target_61 Target_93 Target_80 Target_79 Target_123
52 GAGTTCGAGATCGAGGGCGAGGS 91+ 50 1 6475 _ | > Ty B
124 COAGATCCAGGECGAGRGLGAGS T3 i 0 432 Target_86 Target_33 Target_34 Target_14 Target_11 Target_15
130 CAGATCCAGCGCCACCOOCAGGS a7 10 0 5230 . Target_lIET 1arget_‘99 Target_126 Target_129
ek SEaa0Ohee00SNe o = | < | <d <
63 TCTGGGTGCCCTCGTAGGGECEG 120 - 70 2 Target_65 Target_lﬂ?argEt s Target_48 Tav"get_S?rargEt . Target_19 Target_30 Target_68
16 CGGTCTGGGTGCCCTCGTAGGGG 123 - 70 1 - - .‘ . - - -
20 GCGGTCTGGGTGCCCTCGTAGGG 124 - 70 1 N — — v —
Target_102 Target_28 Target_35 Target_37 Target_27 Target_132
67 GGCGGTCTGGGTGCCCTCGTAGG 125 - 75 0 Target_108
TUT CACLLAGALLGLLAAGL T GAALG T35 + b5 U | |
86 CACCTTCAGCTTGGCGGTCTGGG 137 - 60 0 Ta,,ge't_.“ Ta rgér_as Target_75
65 TCACCTTCAGCTTGGCGGTCTGG 136 - 60 0 ) .
113 CTTGGTCACCTTCAGCTTGGCGG 143 - 55 0 Targe’:SQ Target_87
98 CGCCAAGCTGAAGGTGACCAAGG 144 + 60 0 ]
100 GCCAAGCTGAAGGTGACCAAGGG 145 + 55 0 Tar -
arget_88 Target_109
102 ACCCTTGGTCACCTTCAGCTTGG 146 - 55 0
106 AAGCTGAAGGTGACCAAGGGTGG 148 + 55 0 ru!n
127 GAAGGGCAGGGGGCCACCCTTGG 161 - 75 1 e
107 TGGCCCCCTGECCTTCGCCTGGG 168 + 75 0 . .1;20
arget_

Begin with first potential left guide (reverse strand)
- The highlighted are the first top two left guides



CHOPCHOP Results: Manually Finding gRNAs within
Cas-CLOVER Parameters

At Demeetra, we try to identify guide The final guide pair selection should
pairs from the 5’ end to the 3’ end. We look like this where the target sites are
will pick three guide pairs that target throughout the target sequence and all
regions spaced apart from each other. spacer lengths are within optimal
Therefore, after the user has found range.

their first guide pairs, start moving
your way down the target sequence

|@ Target_27
spacer length site 1 spacer length site 2 spacer length site 3
Target_16 Target_107| Target_93 Target_3
regions to avoid  — :’ I:. ]:. regions to avoid

Left guide sequence (bottom strand Right guide sequence (top strand
read right to left) read left to right)

Site 1: CGGTCTGGGTGCCCTCGTAG Site 1: TGGCCCCCTGCCCTTCGCCT
Site 2: GCTCCCACTTGAAGCCCTCG Site 2: CGGCGTGGTGACCGTGACCC

Site 3: CTTCTGCATTACGGGGCCGT Site 3: CTCCGAGCGGATGTACCCCG



CRISPOR and CHOPCHOP Yield Similar Results for
gRNAs within Cas-CLOVER Parameters

— PAM Sequences

PD S,t 1 CGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACAT!
I e ¢ I ¢ i ¢ i i i i i i i i i i i

} t T t 1 t f t f t f
GCTCCCGGCGGGGATGCTCCCGTGGGTCTGGCGGTTCGACTTCCACTGGTTCCCACCGGGGGACGGGAAGCGGACCCTGTA
CHOPCHOP - Target_16 | spacer length site 1 | 188forw PD right guide 1

CRISPOR 125rev left guide 1 I spacer length site 1 | Target_107

PD Site 2 JACATCCCCGACTACT TGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCC

_.TGT.-'-‘\GGGGCTGHTGAACTTCGﬁlChGGﬁAGGGGCTC-CCG.-‘-‘\AGTTCACCCTCGCGCACTACTTGA.-'—‘\GCTCCTGCCGCCGCJ—‘\CCHCTGGCACTGGGTCCTGJ—‘\GG.

CR|SPOR : 252rev PD left guide 2 [ spacer length site 2 | | spacer length site 2
CHOPCHOP Target 93 '

318forw PD right guide 2

PD S' 3 GGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAGGACG
|te : : : : : : : : : : : : : — : : =

CCGTGGTTGAAGGGGAGGCTGCCGGGGCATTACGTCTTCTTCTGGTACCCGACCCTCCGGAGGAGGCTCGCCTACATGGGGETCCTGE

CRISPOR - 395rev PD left guide 3 spacer length site 3 [ Target 3 @ 2

" spacer length sie 3
CHOPCHOP Target_27

The two guide-RNAs should be designed in the PAMs-out orientation, separated by a spacer region of 15 — 28 nucleotides.
You simply need to ensure that the gRNA pairs are in the PAMs-out orientation and the targeted sequences are separated

by 15 — 28 nucleotides. The recruited Clo51 nuclease domains dimerize and this introduces a single double-stranded break
in this spacer region between the two gRNA target sites.



Manually Designing sgRNA Pairs for Cas-CLOVER

1) Inthe users molecular cloning program of choice, import the target sequence as a DNA file.
2) Search for ‘GG’ in your target sequence = there should be a plethora of hits

10 20 30 40 50 60 70 80 90 100 110 120 130

ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACG

TACCACTCGTTCCCGCTCCTCCTATTGTACCGGTAE I'AGTTCCTCAAGTACGCGAAGTTCCACGTG TACCTCCCGAGGCACTTGCCGGTGCTCAAGCTCTAGCTCCCGCTCCCGCTCCCGGCGGGGATGC

1 5 10 15 20 25 30 35 40
M WV 5 K G E E D N M A 1 1 K E F M R F K vV H M E G 5 v N G H E F E 1 E G E G E G R P Y

mCherry

AGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCDGACATCCCCGACTA

TCCCGTGGGTGTGGCGGTTCGACTTCCACTGGTTCCCACCGGGGGACGGGAAGCGGf\CCCTGTF\GG.F\C-F\GGGGAGTCA&GTACATGCCGAGGTTCCGGATGCACTTCGTGGGGCGGCTGTAGGGGCTGHT
L 45 N L . L 50 L . L L 55 N X s L 60 L . . L 65 N s L 70 L . . L 75 N X ' 80 L . . . 85

T T T R S A S T e T VI, D - S e T T T T R - V- L e

CTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGLGGCGTIGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGLCGAGTTCATCTACAAGGTGAAGCTGEGE
3 J } J 4 } 4 } } } 4 J 3 } 4 } } } 4 J 4 } 4 } } }
T T T T

+ t + t + . + + + t + t + t t T t T t T t T
GAACTTCGACAGGAAGGGGCTCCCGAAGTTCACCCTCGCGCACTACTTGAAGCTCCTGCCGCCGCACCACTGGCACTGGGTCCTGAGGAGGGACGTCCTGCCGCTCAAGTAGATGTTCCACTTCGACGEG
90 .95 100 . 105, . 110 . 115 L 120 . 125 . 130

R

L K L 5 F P E G F K w E R v M N F E D G G v A T v T D S S L D G E F 1 ¥ K v K L

GGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGG
4 } 4 } 4 } 4 } + } 4 } 4 } 4 } 4 } + } 4 } 4 L 4 L

A T ¥ T ¥ T v T ¥ T v L A T v L v T v T v T v T v T
CCGTGGTTGAAGGGGAGGCTGCCGGGGCATTACGTCTTCTTCTGGTACCCGACCCTCCGGAGGAGGCTCGCCTACATGGGGCTCCTGCCGCGGGACTTCCCGCTCTAGTTCGTCTCCGACTTCGACTTCC

. 135 L . 140 L L 145 L . 150 L , 155 L . 160 L , 165 L L 170
P A M G E L

ACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTIGGACATCACCTCCCACAACGAGGACTACACCATCGTGGA

TGCCGCCGGTGATGCTGCGACTCCAGTTCTGGTGGATGTTCCGGTTCTTCGGGCACGTCGACGGGCCGCGGATGTTGCAGTTGTAGTTCAACCTGTAGT/GGAGGGTGTTGCTCCTGATGTGGTAGCACCT

175 180 185 150 195 200 205 210 215
D G G H Y D A E W K x: T Y K A K K i \ Q L P G A Y N v N 1 K L D I T 5 H N E D Y x: I W E

region to avoid

ACAGTACGAACGCGCCGAGGG_CCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGTA? 3’
+ } + J + } + } + } + }

t T t T y T t T t T ¥ 1 711
TGTCATGCTTGCGCGGCTCCCGGCGGTGAGGTGGCCGCCGTACCTGCTCGACATGTTCATC 5

= 711 bp (DNA)

260

390

520

650

% Find DNA sequence: ] < 144 matches Previous MNext

B Map

Sequence Enzymes Features Primers History

|_| Description Panel



Manually Designing sgRNA Pairs for Cas-CLOVER

3) Avoid the 100bp 5’ and 3’ regions if sequencing analysis will be performed
4) Begin on the reverse strand to identify your first potential left guide (see green boxes)

= 711 bp (DNA)

b
: - 10 20 30 40 50 60 70 80 90 100 110
- 5°* ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCA!’GCGCTTCAAGGTGCACATGGAGGGCTCCG!’GAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACG
s 130
= 3 TACCACTCGTTCCCGCTCCTCCTATTGTACCGGTAGI'AGTTCCTCAAGTACGCGAAGTTCCACGTGTACCTCCCGAGGCACTTGCCGGTGCTCAAGCTCTAGCTCCCGCTCCCGCTCCIGGCGGGGATGCI
T - 1 5 10 A 15 20 25 30 35 40

M v S K G E E D N M A 1 1 K E F M R F K ¥ H M E G S V N G H E F E I E G E G E G R P Y
) mCherry

region to avoid

BT AGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCDGACATCCCCGACTA

260

Al TCCCATGGGTCTGECEGT CGACTTCCACTGGTTccCAccGGGGGACGGGAAGcGGacccTGTAGGacac;GGGAGTCAAGTACATGCCGAGGTTCCGGMGCACTTCGTGGGGCGGCTGTAGGGGCTGM

——

— ey e o o 0 o, o &S o o o o FO o o, & o o . 80 o o o, 85 .
E G T Q T A K L K v T K G G P L P F A w D 1 L S P Q F M Y G S K A Y A K H P A D | P D Y

gEl: mCherry

5) From the PAM site, identify a 20bp guide sequence and annotate

4GGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCC
i I i I i Il i I i Il i I i I i I i I i I i I i
T T

T T T T T T T T T T T T T T T T T T T T T
GCGGTTCGACTTCCACT|GGTTCCCACCGGGGGACGGGAAGCGGACCCTGTAGGACAGGGGAGTCAAGTACATGCCGAGGTTCCGGATGCACTTCGTGGGGCGGCTGTAGGGG

50 55 60 70 75 80 85

left guide 1



Manually Designing sgRNA Pairs for Cas-CLOVER

6) Regions with a lot of PAM sites are good areas to focus on and then keep scanning downstream for the first potential
right guide = The distance between the left guide boundary to the right guide PAM must be more than 30bps (20bp

right guide sequence will leave a 10bp spacer length)

AGGGCCGCCCCTACGAGGGCACCCAGA CCECCAAGCTGAAGGT GACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGAC/
I i I i I I i I i I i I i I

TCCCGGCGGGGATGCTCCCGTGGGTC|GGEGGTTCGACTTCCACTGGTTCCCACCGGGGGACGGGAAGCGGACCCTG’

40 45

left guide 1
left guide 2 | left guide 5 |

left guide 3

left guide 4

Spacer length between left guide 1 and right guide 1 is 25bps which is within the optimal range for Cas-CLOVER, however,
there are multiple NKi:es well within range for Cas-CLOVER

Left guide 3 sequence I Right guide 1 sequence (top
(bottom Strand read rlght AGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGG GGCCCTGCCTTCGCCTGGGAC Strand read Ieft to r|ght)

4 4 }
L T L T L = ¥ L] Sl L T L * T L T L
TCCCGGCGGGGAT GCTCCCGTGGGTCTIGG'D.[GG:T TCGACTTCCACTGGTTCCCHCCGGGGGACGGGAAGCGGACCCTG Slte 1

to Ieft) 40 5 0, .. 2, 45 , 4 0 4 SO0 5 . v 4 585 4 4 4 4 ‘60
Site 1: TGGCCCCCTGCCCTTCGCCT
GCGGTCTGGGTGCCCTCGTA ot guide
left guide 2 | left guide 5 |
left guide 3

left guide 4



Production of sgRNA Pairs for Cas-CLOVER

Option #1: Synthetic guide synthesis

If the user will be using a non-plasmid based system (mRNA, protein, etc.) then ordering synthetic guides from

providers such as Synthego which will convert the DNA target sequence to RNA and automatically add the SpCas9
scaffold (Bottom left picture)

Option #2: Plasmid-based sgRNA expression

Order oligos for both the left and right guide sequences and assemble via Golden Gate Assembly (Bottom right
picture)

SYNTHEGO

CRISPRevolution sgRNA EZ Kit

BtgZI (358)

Please enter your item details below: Each kit includes 1 tube of sgRMA, 1 tube of Tris-EDTA Buffer, and 1 tube of Nuclease-free Water
BsmBI - Esp31 (582)
_ gRNA Site-2
1

" BsmBI - Esp3I (607)

ns,

(A19) ynun 072
. Plogess yNub

Kit #1 (sgRNA)

_Bsal (756)
pDMT4-282 fixed —|gRNA Site-1
RNA Label @ 3100 bp "Bsal (776)
" [SUFZ0 tRNA (Gly)|
Guaranteed Yield @ 1.5 nmol v

sgRNA Target Sequence @

Modifications 2-O-Methyl at 3 first and last bases, 3' phosphorothioate bonds between first 3and last 2bast v



Cloning of sgRNA Pairs for Cas-CLOVER

_BtgZI (358)

BsmBI - Esp3I (582)

\\ - gRNA Site-2

N BsmBI - Esp3T (607)
\!

ns,

(A19) ynw 023
e Plogeas ynud

Bsal (756)
_ |gRNA Site-1
~ Bsal (776)

pDMT4-282 fixed
3100 bp

Golden Gate Assembly (GGA)
Destination Plasmid - pDMT4-282

Contains:

GGA sites (Bsal and BsmBl)

Dual guide cassette driven by SNR52
promoter

E.Coli components (AmpR, ori)

At Demeetra, we start with the left
guide cloning first.

Left guide sequence (bottom strand
read right to left)

Site 1: GGCGGTCTGGGTGCCCTCGT
Site 2: AGGACAGCTTCAAGTAGTCG
Site 3: GGGGCCGTCGGAGGGGAAGT



Cloning of sgRNA Pairs for Cas-CLOVER

CGGAATCGAACCGGGGGCCCAACGATGGCAACGTTGGATTTTACCACTAAACCACTTGCGCT]
1 1 1 1 1 1 1 1 1 1 1 1

1 i 1 i 1 i 1 T T T T T
GCCTTAGCTTGGCCCCCGGGTTGCTACCGTTGCAACCTAAAATGGTGATTTGGTGAACGCGAY

SUF20 tRNA (Gly)

CTTGCTATTTCTAGCTCTAAAACCGAGACCTCGGTCTCC’GCGCAAGCCCGGAATCGAACCG(
1 1 1 1 ] 1 ] 1 1 1 1

T T T T T 1 T
GAACGATAAAGATCGAGATTTTﬁGCTCTGGAGCCAGAGGACG%FTTCGGGCCTTAGCTTGGC(

WASafod | omNASET |

Note how Bsal will cleave, the overhangs will be used in the design of the oligos for building the guides.
Let's start with Site 1. The user will order two oligos for each guide, anneal them, and assemble.

Oligo 1 (bottom strand 5’ to 3’)
cgcaGGCGGTCTGGGTGCCCTCGT

Oligo 2 (top strand 5’ to 3’)
aaacACGAGGGCACCCAGACCGCC

Annealed oligos
aaacACGAGGGCACCCAGACCGCC

VIV LI
TGCTCCCGTGGGTCTGGCGGacge

Left guide sequence (bottom strand
read right to left)

Site 1: GGCGGTCTGGGTGCCCTCGT
Site 2: AGGACAGCTTCAAGTAGTCG
Site 3: GGGGCCGTCGGAGGGGAAGT



Cloning of sgRNA Pairs for Cas-CLOVER

Oligo 1: leftguidel sense

57 cgcaGGCGGTCTGGGTGCCCTCGT

[[J 5 Phosphorylated

Oligo 2: leftguide1 antisense

SCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAaaaclACGAGGGCACCCAGACCGCCEYCYgCAAGCCCGGAATCGAACCGGGGGCCCAACGAT
5+ aaacACGAGGGCACCCAGACCGCC { ¥ 4 + 4 + 4 + ! + } + 1 + 1 I + I 1 + I " I ' I

T T T T T T T T T T T T T T T - T r T v T T T T T T T
3GTGGCTGAGCCACGGTGAAAAAGTTCAACTATTGCCTGATCGGAATAAAAT TGAACGATAAAGAT CGAGATELEGTGCTCCCGTGGGTCTGGCGEGAcYC/GTTCGGGCCTTAGCTTGGCCCCCGEGTTGCTA
(J 5 Phosphorylated gRNA Scaffold I PD LG Site 1 SUF20 tRNA (Gly)

10 20
|_I -
T 5 (I:gcaGGCGGTCTGGGTGCCCTCGT | 3
I + } t } t 1 28
3 CCGCCAGACCCACGGGAGCAcaaa 5

* After annealing the oligos together, Golden Gate Assembly is performed to
insert a single guide into the base vector:

* Cuts at the Bsal sites
* Ligates in the guide fragment
* Orientation dictated by the overhangs

* In current system, each oligo fragment is cloned into the base vector individually
* After GGA, reaction is transformed into E.coli

* Colonies are prepped and sequenced to verify guide sequence and correct
orientation

Upon proper assembly, the Left guide for Site 1 will be correctly orientated and will have replaced the left guide site in
the GGA destination plasmid. Now the user will move on to the Right guide for Site 1.



Cloning of sgRNA Pairs for Cas-CLOVER

_BtgZI (358)

BsmBI - Esp3I (582)

\\ - gRNA Site-2

N BsmBI - Esp3T (607)
\!

ns,

(A19) ynw 023
e Plogeas ynud

Bsal (756)
_ |gRNA Site-1
~ Bsal (776)

pDMT4-282 fixed
3100 bp

Golden Gate Assembly (GGA)
Destination Plasmid - pDMT4-282

Contains:

GGA sites (Bsal and BsmBl)

Dual guide cassette driven by SNR52
promoter

E.Coli components (AmpR, ori)

Right guide sequence (top strand
read left to right)

Site 1: TGGCCCCCTGCCCTTCGCCT
Site 2: CGCGTGATGAACTTCGAGGA
Site 3: GCTGGGAGGCCTCCTCCGAG



Cloning of sgRNA Pairs for Cas-CLOVER

Esp31 Esp31
BsmBI

BsmBI
‘GATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAAAACAGAGACGTGCCCAGCGTCTCT[TGCGCAAGCCCGGAATCGAACCGGGGGCCCAACGATGGCAA
1 1 1 1 1 1 1 1 1 ' 1 ] 1 ] 1 1 1 1 1 1 1

T T T T T T T T T ] T T T T T T
\WCTATTGCCTGATCGGAATAAAATTGAACGATAAAGATCGAGAT TTTGTCTCTGCACGGGTCGCAGAGAACGC‘GTTCGGGCCTTAGCTTGGCCCCCGGGTTGCTACCGTT
gRNA Site-2 | SUF20 tRNA (Gly)

Note how BsmBI will cleave, the overhangs will be used in the design of the oligos for building the guides.
For Right Guide Site 1, the assembly is more straight forward. The user will order two oligos for each guide, anneal them,

and assemble.

Oligo 1 (top strand 5’ to 3’) Right guide sequence (top strand
cgcaTGGCCCCCTGCCCTTCGCCT read left to right)

Oligo 2 (bottom strand 5’ to 3’) Site 1: TGGCCCCCTGCCCTTCGCCT
aaacAGGCGAAGGGCAGGGGGCCA Site 2: CGCGTGATGAACTTCGAGGA

Annealed Oligos Site 3: GCTGGGAGGCCTCCTCCGAG
Start (0) End (24)
57 ?gCﬂTGGCCCCCTGCCCTTCGCCT : 37
3 I ACCGG&GGAC&GGAA&CGGA&&&A 5'28




Cloning of sgRNA Pairs for Cas-CLOVER

|Stﬂrt (0) End (24)
o' cgcalTGGCCCCCTGCCCTTCGCCT 3

| 1 1 1 1 1 ]

| t } t } t ] 28
3 ACCGGGGGACGGGAAGCGGAcCaaa 57

CACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTA2aaadAGGCGAAGGGCAGGGGGCCATGCGCAAGCCCGGAATCGAACCGGGG
1 1 I 1 I 1 1 1 I 1 I 1 1 I Il 1 1 1 I 1

t T y T y T t T y T T T T T T T T T T T T T
GTGAAAAAGTTCAACTATTGCCTGATCGGAATAAAATTGAACGATAAAGATCGAGATELEYGTCCGCTTCCCGTCCCCCGGTACGCGTTCGGGCCTTAGCTTGGCCCC

. X B — PD RG Sie 1 | SUR20 (RNA (Gly)

* After annealing the oligos together, Golden Gate Assembly is performed to
insert a single guide into the base vector:

* Cuts at the BsmB1 sites
* Ligates in the guide fragment
* Orientation dictated by the overhangs

* In current system, each oligo fragment is cloned into the base vector individually
* After GGA, reaction is transformed into E.coli

* Colonies are prepped and sequenced to verify guide sequence and correct
orientation



Cloning the Guide Cassette for Cas-CLOVER

Upon proper assembly, the Right AND Left guide for Site 1 will be correctly orientated and will have replaced the right
and left guide sites in the GGA destination plasmid. Now the user is ready to clone the entire cassette via HiFi cloning
into their plasmid that also has Cas-CLOVER (Assembly techniques may vary depending on destination plasmids).

GCGGCCGCGGCCGCTAAATTGGCCATAGAAAAATTCTGTTATCCACTAGACAGAAGTTTGCGTTCCATACTGTCAGAGGTGGCATTTTACATAACAATAGTGACAAAAAATAAAAAAAGC
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T T T T T T T T T T T T T T T T T T LI 1 1 1 LI 1 2?60
CGCCGGCGCCGGCGATTTAACCGGTATCTTTTTAAGACAATAGGTGATCTGTCTTCAAACGCAAGGTATGACAGTCTCCACCGTAAAATGTATTGTTATCACTGTTTTTTATTTTTTTCG

2640
SNR52 Terminator = |
gRNA Scaffold

ACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAaaadAGGCGAAGGGCAGGGGGCCATGCGCAAGCCCGGAATCGAACCGGGG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 T T T T T 1 T T T T T 1 T T T T T T T 1 T T T 2880
TGGCTGAGCCACGGTGAAAAAGTTCAACTATTGCCTGATCGGAATAAAATTGAACGATAAAGATCGAGATEELEQITCCGCTTCCCGTCCCCCGGTIMCGCGTTCGGGCCTTAGCTTGGCCCC

————— omAsaf@d | PoRGewi | SUF20 tRNA (Giy)

GCCCAACGATGGCAACGTTGGATTTTACCACTAAACCACTTGCGCTTGTTTGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCT
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T T T T T T T T T T T T T T T T T T T T T T T T 3000
CGGGTTGCTACCGTTGCAACCTAAAATGGTGATTTGGTGAACGCGAACAAACGTGGCTGAGCCACGGTGAAAAAGTTCAACTATTGCCTGATCGGAATAAAATTGAACGATAAAGATCGA

SUF20 tRNA (Gl o omwAsafd

CTAaaaCACGAGGGCACCCAGACCGCCIIIgcgCAAGCCCGGAATCGAACCGGGGGCCCAACGATGGCAACGTTGGATTTTACCACTAAACCACTTGCGCTTGTT 3
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T T T T T T T T T T T T T T T T T 1 LI 1 e 3103
GATLELtLtgTGCTCCCGTGGGTCTGGCGGAcgCcGTTCGGGCCTTAGCTTGGCCCCCGGGTTGCTACCGTTGCAACCTAAAATGGTGATTTGGTGAACGCGAACAA 5

| PD LG Site 1 SUF20 tRNA (Gly)
RNA Scaffold

Demeetra
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