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Table S3.1. List of bacterial strains used in this study.

Strains Characteristics Source
F- endAl ginV44 thi-1 recAl relAl gyrA96 deoR
E. coliDH50, nupG purB20 ¢80d/acZAM15 A(lacZYA-argF) NEB
U169 AsaR17 (rk-mix+), I".
E coli PAM-SCANR laclq rrnBna MacZwsie hscrsia BAraBADawss 2
’ ArhaBADiors roh-1 Acas3-CRISPR1 APwca-/acZ.
E. coliPAM-SCANR x pSpydCas- PAM-SCANR stfrain harbouring plasmids This
PAmCherryZ 1_Target, pTarget pSpydCas9-PAmCherry2.1_Target and study
= ! pTarget.
E. coliPAM-SCANR x pSpydCas- PAM-SCANR sfrain harbouring plasmids This
PAmCherry2.1_Scrambled, pTarget pSpydCas9-PAmCherry2.1_Scrambled and study
pTarget.
. PAM-SCANR strain harbouring plasmids .
gACnfgﬁg'r-zszT'\c;? ZFL?_C;$G§20- pLbdCasl2a-PAmCherry2.1_Target and SIS:
y&i_larget, piarg pTarget. Y
. PAM-SCANR sfrain harbouring plasmids .
gA(;:é:Q:/l 25 1C Agl\éfq)r(n%?:éjcofé,?oe + pLbdCasl2a-PAmCherry2.1_Scrambled and s-'lr—Slds
Yol »prarg pTarget. Y
. PAM-SCANR sfrain harbouring plasmids .
Fb:A(r?:(/é::'r 25 1C AT'\(;T ZFS,?_F;\r(d;osq pSpRYdCas9-PAmCherry2.1_Target and SISIdS
ysl_larget plarg pTarget. Y
. PAM-SCANR strain harbouring plasmids .
F&:Acn?(/;:eﬁr 28 1C A;i?gﬁq%ﬁ?ﬁi‘:sz + pSpRYdCas9-PAmCherry2.1_Scrambled and SIS:
Yerio »prarg pTarget. Y
. . PAM-SCANR strain harbouring plasmids .
Fb’-;ACrsg:Q’:/lflCAT,\cl:? Zloqu_p;ibgfosmo— pimpLbdCasl2a-PAmCherry2.1_Target and sIr-Slds
ysl_larget piarg pTarget. Y
. . PAM-SCANR strain harbouring plasmids .
£ coli PAM-SCANR x pimp.bdCasl12a- pimpLbdCas12a-PAmCherry2.1_Scrambled This
PAmCherry2.1_Scrambled, pTarget study

and pTarget.




Table S3.2. List of plasmids used in this study.

Plasmid Relevant characteristics Source
pBeloBAC11 repk, ori2, sopABC, cart. NEB
pSC101-K102E neoR, replO1(K102E). 57
pd SpyCas9- pBeloBACL11, Piteto-1-BCD-Spydcas?-PAmCherry2(M10L), This
PAmCherry2.1_Target Prsue-SgRNA(Targeting). study
pd SpyCas9- pBeloBAC11, Piteto-1-BCD-Spydcas?-PAmCherry2(M10L), This
PAmCherry2.1_Scrambled P2s119- SgRNA(Scrambled). study
pdLbCasl2a- pBeloBAC11, Piteto1-BCD-Lbdcasi2a-PAmCherry2(MIOL), This
PAmCherry2.1_Target Prasue-SgRNA(Targeting). study
pdLbCasl2a- pBeloBAC11, Piieto-1-BCD-LbadcasiZa--PAmCherry2(M10L), This
PAmCherry2.1_Scrambled Pas119-SgRNA(SCrambled). study

. pBeloBAC11, Pireto-1-BCD-Spydcas9(A61R, L1111R, D1135L, .
Ei?chY:e?s; Taraet S1136W, G1218K, E1219Q, A1322R, R1333P, R1335@, T1337R)- SIL‘:
ye_1drg PAmMCherry2(MI10L), Psasne-sgRNA(targeting). Y
pSPRYACas9- pBeloBAC11, Piteto-1-BCD-Spydcas9(A61R, L1111R, D1135L, This
PAMCherrv2 Scrambled S1136W, GI1218K, F1219Q), A1322R, R1333P, R1335Q), T1337R)- stud
Ve PAmMCherry2(MI0L), P s2s119- SgRNA(Scrambled). Y
pimpLbdCasl2a- pBeloBAC11, Piieto-1-BCD-LbacasiZa(D156R, G532R, K538V, This
PAmCherry2_Target Y542R, K595R)-PAmCherry2(M10L), Piasie-SgRNA(targeting). study

. . pBeloBAC11, Piieto1-BCD-LbdcasiZa(D156R, G532R, K538V, .
";Zﬂf’éﬁgﬁ“g%‘émmble g Y542R, K595R)-PAmMCherry2(MIOL), Pzsio- SIS'dS
Ve SgRNA(scrambled). Y
pSC101-K102E, 5 protospacers, 5 30 bp-long distancing This

pTarget

sequences.

study




Table S3.3. List of oligonucleotides and DNA fragments used to introduce mutations. Nucleotides
in bold introduced the listed mutations.

Identifier

Sequence (5'-3")

Used for

BG28281

AAGgttatcctectcgeccttgete

Introducing M10L
mutation in
PAmCherry2.1.

BG28278

agggcgaggaggataacCTTgecatcatcaaggagttcatgeg

Introducing M10L
mutation in
PAmCherry2.1.

BG30037

cggaggcttctccaaggaaagtatcCGCccgaaaaggaacagcgacaagetgatcgecacgea
aaaaagattgggaccccaagaaatacggeggattcCTGTGGectacagtcgettacagtgtac

tggttgtggccaaagtggagaaagggaagtctaaaaaactcaaaagegtcaaggaactgetgg
gcatcacaatcatggagegatcaagettcgaaaaaaaccccatcgactttctcgaggecgaaagg

atataaagaggtcaaaaaagacctcatcattaagcettcccaagtactetetetttgagettgaaaac
ggccggaaacgaatgctcgetagtgcgAAACAGetgcagaaaggtaacgagetggeactgec
ctctaaatacgttaatttcttgtatctggecagecactatgaaaagetcaaagggtctcccgaagat

aatgagcagaagcagcetgttcgtggaacaacacaaacactaccttgatgagatcatcgagecaaa
taagcgaattctccaaaagagtgatcctcgecgacgetaacctcgataaggtgcetttctgettacaa
taagcacagggataagcccatcagggagcaggcagaaaacattatccacttgtitactctgaccC
GCttgggcgcgectCGCygcecttcaagtacttcgacaccaccatagacCCGaagCAATacCGT
tctacaaaggaggtcctggacg

Introducing
L1111R, D1135L,
S1136W, G1218K,
E1219Q, N1317R,
A1322R, R1333P,
R1335Q and
T1337R mutations
of SpRYdCas9.

BG30041

gtGCGttcggecgtcteccecg

Introducing A61R
mutation of
SpRYdCas9.

BG30042

ggggagacggccgaaCGCacgecggctcaaaagaacag

Introducing A61R
mutation of
SpRYdCas9.

BG29090

tatatatgatgcaattcgtaattacgtaacccaaaagecgtacagcaaagataagttcaaactgta
tttccagaacccgeagtttatgCGCggetgggacaaagacGTTgagacagacCGCegegeca
ctaftctgcgttacggcagcaagtactatctcgecatcatggacaaaaaatatgcaaagtgtetge
agaaaatcgataaagacgacgtgaacggaaattacgaaaagattaattataagetgetgecag
ggcccaacaagatgttaccgCGCgtatttttttccaaaaa

Introducing
G532R, K538V,
Y542R and K595R
muftation of
impLbdCasl2a.

BG29087

aacatattttccctgttGCGgaaaaagecccgtgaaggce

Introducing D156R
mutation of
impLbdCasl2a.

BG29088

CGCaacagggaaaatatgttttcagagg

Infroducing D156R
mutation of
impLbdCasl2a.




Source data

Source Data Table 3.1. Source data of non-target interaction times (tnr1), used for the bar plot of
Figure 3.2C.

Nuclease tnrr (MS) Standard deviation
SpydCas9 16.25 0.659369446
SpRYdCas9 20.70376 1.195545762
LbdCasl2a 10.66948 0.206954271
impLbdCasl2a 12.17949 0.35222798

Source Data Table 3.2. Source data of PAM-investigating fractions, used for the bar plot of Figure
3.2D. The other fractions, totalling to 1, are also reported.

PAM-investigating 1D 3D
Nuclease Prob (%) St. dev. Prob (%) St. dev. Prob (%) St. dev.
SpydCas9 0330709  0.03501  0.275591 0.030371  0.393701  0.036079
SPRYdCas9 0.338498  0.031611  0.300177  0.02838  0.361325 0.034974
LbdCas12a 0.351324  0.016209 0.198574 0.009969 0.450102 0.018814
impLbdCasi2a 0.469588 0.030267 0.141941 0.010746  0.38847 0.02197

Source Data Table 3.3. Source data of average diffusion coefficients (um?/s), used for the scatter
plots of Figure 3.3B.

SpydCas9 SpRYdCas9 LbdCasl2a impLbdCasl2a
Track length Avg. D* St. dev. Avg. D* St.dev.  Avg.D*  St.dev.  Avg.D*  St.dev.
3 0.57421921 0.006045 0542011  0.00624 0.784748 0.008135  0.69277  0.007546
4 0.48265905  0.005354 04458916 0.005573 0.737751  0.007861  0.6554 0.00823
5 0.42657774  0.004586 (3827837 0.004809 0.718802 0.007629 0.628498  0.008021
6 0.38228715  0.004047 03557168 0.004466 0.736711  0.007028  0.62063  0.007804
7 0.36854012  0.003393  0.3315628 0.004071 072226  0.005696 0.600112  0.007397
>8 0.39834597  0.002726  0.333857  0.005361 0.734685 0.004565 0.630357  0.00624

Source Data Table 3.4. Source data of average probability of 1 unit of each Cas nuclease to find
1 target inside the E. coligenome, used for scatter plot of Figure 3.4A (continuous lines).

SpydCas9 SpRYdCas9 LbdCasl2a impLbdCasl2a

Time (Min)  Avg. prob.  St.dev. _ Avg. prob. St. dev. Avg. prob.  St.dev.  Avg. prob. St. dev.

1 0.33 0.1006 0.2 0.0943 2.065 0.1617 0.44 0.163
5 1.645 0.1536 0.935 0.231 10.68 0.4934 2.195 0.3647

10 3.15 0.3291 1.7 0.2896 19.575 0.5181 4.075 0.5361
30 9.76 0.8171 5.54 0.395 49.93 1.3907 11.94 0.6306

60 18.525 0.8545 10.39 0.6501 74.1 0.5788 21.62 0.68

120 33.015 1.1188 19.71 0.914 93.315 0.7835 39.115 0.886
240 55.15 1.0904 35.315 1.0483 100 0 63.755 0.7286
480 79.99 0.8736 59.04 0.7923 100 0 86.57 0.7436




Source Data Table 3.5. Source data of average probability of 10 units of each Cas nuclease to
find 1 target inside the E. coligenome, used for scatter plot of Figure 3.4A (dashed lines).

SpydCas9 SpRYdCas9 LbdCasl2a impLbdCasl2a

Time (min)  Avg. prob.  St.dev. _ Avg. prob. St. dev. Avg. prob. _ St.dev.  Avg. prob. St. dev.

1 3.41 0.3044 1.69 0.2923 20.735 0.6876 4.155 0.376

5 15.45 0.7785 8.665 0.5391 68.29 1.0096 18.795 1.0114

10 28.675 1.1304 16.825 1.0191 89.49 0.6096 33.66 1.0456

30 63.54 0.667 42.65 1.2383 99.89 0.0394 71.685 0.6684

60 86.995 0.8821 67.02 0.7173 100 0 91.87 0.4015

120 98.175 0.3129 88.74 0.9101 100 0 99.315 0.2274
240 99.965 0.0412 98.95 0.2646 100 0 100 0
480 100 0 99.99 0.0211 100 0 100 0

Source Data Table 3.6. Source data of tsox expressed in minutes at varying GC content
percentages, used for the scatter plot in figure 3.4B (top).

ts0% (Min)
GC content (%) SpydCas9 SpRYdCas9 LbdCasl2a implbdCasl2a
30.0 98 371 66 192
40.0 152 369 46 185
50.5 205 370 30 164
60.0 249 371 17 155
70.0 270 373 8.5 153

Source Data Table 3.7. Source data of the number of PAM sequences at varying GC content
percentage, used for the scatter plot in Figure 3.4B (bottom).

Number of PAM sequences
GC content (%) SpydCas9 SpRYdCas9 LbdCasl2a impLbdCasl2a

30.0 481,900.2 21,417,790 596,887 3,291,935
40.0 856,711.5 21,417,790 404,796.2 2,767,170
50.5 1,365,518 21,417,790 244,347 2,324,340
60.0 1,927,601 21,417,790 137,073.8 2038970
70.0 2,586,332 21,417,790 64,375.98 1,887,440

Source Data Table 3.8. Source data of target-bound fractions at different number of tracks per
cell, used for the scatter plot of Figure 3.5C.

SpydCas9 SpRYdCas9 LbdCasl2a impLbdCasl2a
Apparent Target- Target- Target- Target-
copy humber bound St. dev. bound St. dev. bound St. dev. bound St. dev.
7-50 15 4 5 2 35 4 29 5

51-100 13 3 1 30 26

a4 2 3
101-150 10 2 36 1 28 4 20 3
151-200 3 2 32 25 25 3 18 3




