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Figure S1. CdAgo Purification. (A) Alignment of CdAgo catalytic DEDD tetrad with several other
biochemically or structurally characterized Ago proteins. CdAgo_DM is an inactive mutant of
CdAgo with two substituted amino acid residues within the catalytic tetrad. The conserved amino
acid residues in the PIWI domain of pAgos are marked by asterisks. (B) Gel-filtration purification
of CdAgo_DM and CdAgo. (C) and (D) SDS-PAGE analysis of purified CdAgo_DM and CdAgo,

respectively.
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Figure S2. Urea-PAGE analysis of reactions with 5'-OH gDNA or 5'-P gDNA as guides in different
reaction conditions. (A) Effects of loading temperature. (B) Effects of reaction temperature. (C) Ef-
fects of pH. (D) Effects of type of divalent cation. (E) Effects of Mn?* concentration. (F) Effects of
NaCl concentration. Note: when the pH was above 9.1, Mn? formed MnOH?: precipitation.
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Figure S3. Urea-PAGE analysis of reaction by using different 5'-end nucleotides of gDNAs. (A) 5'-
OH gDNA with different 5'-end nucleotides. (B) 5'-P gDNA with different 5'-end nucleotides. Quan-
tification analyses of the cleavage efficiencies are shown in Figure 3C.
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Figure S4. Gel analysis of effects of guide-target mismatches on the cleavage activity of CdAgo. (A)
Identical base-paring mismatches at all positions. (B) Selected mismatches at various positions. (C)
Error ratio of CdAgo in reaction process. The error ratio is defined as the ratio of cleavage product
yield for the mismatched versus matching guide at the same reaction time point (Yield(mis-
matched)/Yield(matched)).
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Figure S5. CdAgo stabilization with gDNA. (A) CdAgo pre-treatment (37°C for 10 min) without
gDNA was followed by the treatments (37, 45, 50, 60, or 70°C for 30 min) and gDNA loading (37°C
for 10 min), then the reaction substrate was added into system, followed by 1 h reaction and gel
analysis. (B) CdAgo pre-treatment (37°C for 10 min) with gDNA was followed by the treatments
(37, 45, 50, 60, or 70°C for 30 min), then the reaction substrate was added into system, followed by 1
h reaction and gel analysis.

Table S1. Sequences of oligonucleotides used in the ssDNA cleavage assays.

Oligonucleotide name

Sequence (5'-3") Description

30 nt DNA target FAM-d (CTGCAGTCGTCGTAGCTGATCGATGCATGC) Target

30 nt RNA target FAM-r (CTGCAGTCGTCGTAGCTGATCGATGCATGC)

19 nt DNA product FAM-d(CTGCAGTCGTCGTAGCTGA)

18 nt DNA product FAM-d(CTGCAGTCGTCGTAGCTG) Marker

17 nt DNA product FAM-d(CTGCAGTCGTCGTAGCT)

19 nt RNA product FAM-r(CUGCAGUCGUCGUAGCUGA)

C-gRNA r(CAUGCAUCGAUCAGCUACQ) For studying on preferences of guide
G-tgRNA FAM-1(CUGCAGUCGUCGUAGCUGAUCGAUGCAUGC) and target types

A-gDNA d(AATGCATCGATCAGCTAQ)

T-gDNA d(TATGCATCGATCAGCTACQ)

C-gDNA d(CATGCATCGATCAGCTACQ)

G-gDNA d(GATGCATCGATCAGCTAC) For studying on preferences of 5'-end
T-tgDNA FAM-d(CTGCAGTCGTCGTAGCTGATCGATGCATTC) nucleotide of DNA guides
A-tgDNA FAM-d(CTGCAGTCGTCGTAGCTGATCGATGCATAC)

G-tgDNA FAM-d(CTGCAGTCGTCGTAGCTGATCGATGCATGC)

C-tgDNA FAM-d(CTGCAGTCGTCGTAGCTGATCGATGCATCC)

8 nt gDNA d(CATGCATC)

9 nt gDNA d(CATGCATCG)

10 nt gDNA d(CATGCATCGA)

11 nt gDNA d(CATGCATCGAT)

12 nt gDNA d(CATGCATCGATC)

13 nt gDNA d(CATGCATCGATCA)

14 nt gDNA d(CATGCATCGATCAG)

For studying on preferences of the
15 nt gDNA d(CATGCATCGATCAGC) )

length of DNA guides
16 nt gDNA d(CATGCATCGATCAGCT)

17 nt gDNA d(CATGCATCGATCAGCTA)

18 nt gDNA d(CATGCATCGATCAGCTAC)

19 nt gDNA d(CATGCATCGATCAGCTACG)

20 nt gDNA d(CATGCATCGATCAGCTACGA)
21 nt gDNA d(CATGCATCGATCAGCTACGACQ)
25 nt gDNA d(CATGCATCGATCAGCTACGACGACT)
gDNA_mm1 d(GATGCATCGATCAGCTACQC)
gDNA_mm?2 d(CTTGCATCGATCAGCTAC)
gDNA_mm3 d(CAAGCATCGATCAGCTAQ)
gDNA_mm4 d(CATCCATCGATCAGCTACQC)
gDNA_mmb5 d(CATGGATCGATCAGCTACQ)
gDNA_mm6 d(CATGCTTCGATCAGCTAC)

For studying on mismatched guide
gDNA_mm?7 d(CATGCAACGATCAGCTACQ) dleavage activity
gDNA_mm8 d(CATGCATGGATCAGCTACQC)
gDNA_mm9 d(CATGCATCCATCAGCTACQ)
gDNA_mm10 d(CATGCATCGTTCAGCTAC)
gDNA_mm11 d(CATGCATCGAACAGCTAQ)
gDNA_mm12 d(CATGCATCGATGAGCTACQC)

gDNA_mm13

d(CATGCATCGATCTGCTAC)




gDNA_mm14

d(CATGCATCGATCACCTAQ)

gDNA_mm15 d(CATGCATCGATCAGGTAC)
gDNA_mm1l6 d(CATGCATCGATCAGCAACQ)
gDNA_mm17 d(CATGCATCGATCAGCTTC)

gDNA_mm18 d(CATGCATCGATCAGCTAG)
gDNA_m7m8 d(CATGCAAGGATCAGCTAC)
gDNA_m8m9 d(CATGCATGCATCAGCTAC)
gDNA_m9m10 d(CATGCATCCTTCAGCTACQC)

gDNA_m10m11

d(CATGCATCGTACAGCTACQC)

gDNA_m11m12

d(d(CATGCATCGAAGAGCTAC)

gDNA_m12m13

d(CATGCATCGATGTGCTAC)

gDNA_m13m14 d(CATGCATCGATCTCCTAC)
gDNA_mm1 (A) d(AATGCATCGATCAGCTAC)
gDNA_mm1 (T) d(TATGCATCGATCAGCTAC)
gDNA_mm3 (C) d(CACGCATCGATCAGCTAC)
gDNA_mm3 (G) d(CAGGCATCGATCAGCTAC)
gDNA_mmS8 (A) d(CATGCATAGATCAGCTAC)
gDNA_mm8 (T) d(CATGCATTGATCAGCTAC)
gDNA_mm10 (C) d(CATGCATCGCTCAGCTACQ)
gDNA_mm10 (G) d(CATGCATCGGTCAGCTAC)
gDNA_mm13 (C) d(CATGCATCGATCCGCTAC)
gDNA_mm13 (G) d(CATGCATCGATCGGCTAC)
gDNA_mm17 (C) d(CATGCATCGATCAGCTCC)
gDNA_mm17 (G) d(CATGCATCGATCAGCTGC)

Note: The 5'-end nucleotides of gDNA and corresponding 3'-end nucleotides of tgDNA are marked by red bold;
mismatch sites between gDNA and tgDNA are marked by red color.

Table S2. Sequences of oligonucleotides used in the plasmid DNA cleavage assays.

oligonucleotide name sequence (5'-3") GC content of target region (%)
N1 CTATCCTTCCAAGGAAGA 45
N2 CTTCTTCCTTGGAAGGAT 45
F1 TTTTCATATAAAGGTGAG 24
R1 AACTCACCTTTATATGAA 24
F2 TCAAAAAGGATCTTCACC 29
R2 TAGGTGAAGATCCTTTTT 29
F3 AATGAAATAAGATCACTA 40
R3 GGTAGTGATCTTATTTCA 40
F4 TGAAGCCATACCAAACGA 51
R4 CGTCGTTTGGTATGGCTT 51
F5 GCCGGTGAGCGTGGGTCT 60
R5 CGAGACCCACGCTCACCG 60




Table S3. Enzymatic characters of different mesophilic pAgos.

range of ef-
.. . . . fective .
cleavage activity with various guide/target type d cleavage site?
guide
DNA!
A
PAgo DNA-targeted RNA-targeted reference
DNA- RNA- DNA- RNA- 5.
guided guided guided guided OH 5-pP 5-OH  5-P
5'-
5-OH 5-P 5-OH 5-P 5-OH 5'-P 5-P
OH
17- 14— 11'-
A +3 + - - - - - - 10-11' hi k
CdAgo 20 1 12 0 this wor
14- 11'-
PbA + + - - - - - - 10-11' 1
bAgo - 2 10 1]
14- 11'-
BIA + + - - - - - - 10-11' 1
8° / 35 12' 0 [
15- 11'-
IbA + + - - - - - - 10-11' 2
80 [ 5 1y 10 (2]
11'-
16- 12'
+ + - - - - 11
LrAgo / / / o0t 12 10'-11 [3]
13'
10'-
11’
SeAgo + + / - / - / - / / 1 10-11' [4]
12'
5 11- o
CbcAgo  -° + / / / / / / / 196 - 10-11 [5]
14- 11'-
A + + - - + + - - 10'-11" 2
CpAgo /5 1y 10 2]
14- 10'-
+ + + - + - 11
CbAgo / / / s 1 10-11 [3,6]
15- 10'-
RsuA. + + - + - + - - 10-11' 7
suAgo A 7]
9'-10'
KmAgo  + + - + + + - + /[ 9-40 11'- 10-11' [8,9]
12'

Note: 'DNA-targeted cleavage with 5’-OH or 5'-P guide; 20Only DNA-targeted activities are shown, and the numbering of
cleavage site is consistent with it in Figure 1B; 3plus sign indicates there is obvious product detected; “the longest guide
they tested is effective; minus sign indicates there is no obvious product detected; ¢slash sign indicates the assay was not
performed.



Table S4 Positions sensitive to mismatch in guide-dependent cleavage by different mesophilic pAgos.

5'-end position sensitive to mismatch!
type 5'-nu- 1 -
P pAgo n%l seed region central re- supp em'en tail region reference
of cleotide ) tary region
. (2-8) gion (9-12) (16-18)
guide (1) (13-15)
5-OH CdAgo -2 2-5 8-12 13-14 16-17 this work
CdAgo - 4 - 13 - this work
CpAgo - - 12 13-15 - [2]
bAgo - - - 14-15 16 2]
CbAgo - 5-6 10, 12 13-15 - [3]
LrAgo - - 10-12 13-15,17 - [3]
5-P
SeAgo - - 10-12 13-15 16,18 [4]
PbAgo - - 11-12 - - [1]
BlAgo - - 10-12 - - [1]
KmAgo - 4-5 9-12 13-15 16 [8,9]°
RsuAgo - 3 11 15 17 [7]

1It is defined as sensitive when mismatch induced yield decrease is over 20%; 2minus sign indicates none of positions is
sensitive to mismatch; 3sensitive positions shown were found exclusively from the study [8].
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