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Figure S1. Purification and negative stain EM analysis of recombinant WT and mutant hsDicer
(A) SDS-Page analysis of eluted fractions following anti-Flag tag purification of WT and mutant
Dicer proteins. Band corresponding to WT and mutant Dicer (~220 kDa) is labeled. (B) Table
outlining the total number of micrographs collected and final number of particles picked for
negative stain analysis of WT and mutant Dicer. (C—E) 2D class averages from negative stain EM
of analysis of (C) WT, (D) L881A and L881P mutants, and (E) S839A and S389F mutants. 2D
class averages shown in Figure S2 labeled with #. The number of particles in each class average
is shown in the bottom left corner. Side length of box, 37 nm.
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Figure S2. Negative stain EM analysis of recombinant WT and mutant Dicer. A representative
negative stain micrograph and corresponding 2D class average are shown for (A) WT Dicer, (B)
S839A, (C) L88I1A, (D) S839F, and (E) L881P. Examples of particles are outlined by a white
dashed box. Scale bars shown in A the same for B-E. (F) Total number of particles contributing
to the 2D class averages for WT or mutant Dicer.
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Figure S3. Replicates for EMSA binding assays in the presence of pre-miR-21, snord37 or Blunt-

end pre-miR-21 (Blunt) for (A) WT Dicer, (B) S839 mutants and (C) L881 mutants. (* signifies
that experiment was ran on the same gel)
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Figure S4. Replicates for Dicer cleavage assays in the presence of pre-miR-21, snord37 or Blunt-
end pre-miR-21 (Blunt) for (A) WT Dicer, (B) S839 mutants and (C) L881 mutants. (* signifies
that experiment was ran on the same gel)
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TransIT 2020: TransIT-LT1:
2.5 ug DNA, 7.5 ml reagent 2.5 ug DNA, 7.5 ml reagent
6-well plate 6-well plate

Figure SS. Transfection of Dicerl-/- mouse mesenchymal cells (CRL-3221™). A TurboGFP
plasmid was used to identify optimal conditions. Of the transfection reagents tested (Lipofectamine
2000, 300, and LTX; TransIT 2020; and TransIT-LT1), only TransIT-LT1 was found to exhibit
suitable transfection efficiency with minimal impact on cell viability. Representative comparative
data are shown in this figure. GFP fluorescence and brightfield overlay for TransIT 2020 ((A) and
(B)) and TransIT-LT1 ((C) and (D)).
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Figure S6. qRT-PCR replicates with corresponding Western blots showing relative protein levels
of WT and mutant hsDicer. All sample were run on same gel, but the blots were cut to match the

order of the corresponding qRT-PCR data.
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Table S1. Gel quantification from EMSAs showing average across 3 independent experiments and

the corresponding standard deviation (SDV)

WT Dicer
pre-miR-21 snord37 Blunt pre-miR-21
Tln"le Average PerEent % Bound SDV Average Per(ient % Bound SDV Average Perient % Bound SDV
(min) n=3 n=3 n=3
0 0 0.00 0 0.01 0 0.01
10 28 261 20 429 21 1.39
30 28 1.67 20 2.09 24 1.93
27 2.15 20 217 20 4.18
60 27 247 20 143 23 269
90 28 4.58 21 1.86 24 1.24
120 30 1.72 22 3.91 26 4.03
S839A
pre-miR-21 snord37 Blunt pre-miR-21
T 0 0 0
Tume Average Perient % Bound SOV Average Per(ient % Bound sV Average Perient % Bound sDv
(min) n=3 n=3 n=3
0 0 0.12 0 0.20 0 0.02
10 21 6.67 18 1.51 13 5.84
30 26 4.1 17 0.63 14 6.20
21 284 19 1.52 14 5.68
60 27 430 19 361 14 5.81
90 25 4.65 16 1.86 15 6.50
120 25 4.64 17 3.66 14 6.95
S839F
pre-miR-21 snord37 Blunt pre-miR-21
Tirpe Average Perzient % Bound SDV Average Perc_ent % Bound sSDV Average PerEent % Bound SDv
(min) n=3 n=3 n=3
0 0 0.12 0 0.20 0 0.02
10 3 1.67 13 2.1 6 3.33
30 4 1.08 15 0.44 5 2.32
5 3.09 15 1.76 7 2.83
60 5 3.25 17 3.40 7 489
90 5 233 16 4.93 8 4.50
120 5 1.86 16 2.1 9 4.28
L881A
pre-miR-21 snord37 Blunt pre-miR-21
T 0 0 0
T|n.1e Average Perrient % Bound SOV Average Pertient % Bound SDV Average Periem % Bound SDV
(min) n=3 n=3 n=3
0 0 0.01 0 0.11 0 0.05
10 9 4.31 22 562 14 2.71
30 10 4.64 21 5.58 14 3.77
11 419 23 5.89 13 4.24
60 12 4.04 20 595 14 249
90 11 3.51 21 5.13 14 3.72
120 12 3.29 22 5.05 13 5.40
L881P
pre-miR-21 snord37 Blunt pre-miR-21
T 0 0 0
Time | Average PerEent %Bound | o, | Average F’er(ient % Bound spy | Average Perient % Bound | on\
(min) n=3 = n=3
0 0 0.01 0 0.11 0 0.05
10 3 1.08 7 3.07 6 1.91
30 3 1.10 1 3.07 6 3.20
4 1.62 12 0.95 6 1.36
60 5 2.89 10 091 8 2.04
90 4 1.06 12 0.11 9 0.86
120 4 1.68 1 1.46 9 1.29
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Table S2. Gel quantification for cleavage assays showing average across 3 independent
experiments and the corresponding standard deviation (SDV).

WT Dicer
pre-miR-21 snord37
Tlr!le Average Percsnt % Clevage SDV Average Perci)nt % Clevage SDV
(min) n=3 n=3
0 0 0.02 0 0.03
10 15 7.68 6 1.39
30 49 4.15 66 40.23
60 68 3.49 77 30.86
77 2.80 92 5.24
20 81 7.01 88 8.98
120 82 6.28 89 9.42
S839A
pre-miR-21 snord37
Tin_'le Average Percgnt % Clevage SDV Average PerCfnt % Clevage SDV
(min) n=3 n=3
0 0 0.04 0 0.10
10 12 945 7 5.64
30 40 13.16 84 10.28
60 66 6.74 100 0.27
78 5.31 99 0.34
90 80 3.33 99 0.44
120 76 223 99 0.51
S839F
pre-miR-21 snord37
. o [
Tm?e Average Percsnt % Clevage SDbv Average Percsnt % Clevage SDV
(min) n=3 n=3
0 0 0.04 0 0.10
10 0 0.20 1 0.81
30 3 3.60 29 6.14
60 8 8.27 61 10.95
13 12.09 89 5.22
20 16 17.36 % 3.02
120 20 18.56 95 6.20
L881A
pre-miR-21 snord37
Time | Average Percent % Clevage SDV Average Percent % Clevage SDv
(min) n=3 n=3
0 0 0.06 0 0.04
10 3 231 4 0.40
30 14 229 41 1.16
60 34 6.72 82 0.41
56 4.24 95 7.71
20 66 7.16 97 17.56
120 68 5.37 98 10.38
L881P
pre-miR-21 snord37
. 9 [
Tlr!le Average Percsnt % Clevage Sov Average Perc?nt % Clevage SDV
(min) n=3 n=3
0 0 0.06 0 0.04
10 0 0.07 1 3.08
30 0 035 1 36.75
60 0 0.09 4 23.20
1 1.00 13 7.27
90 3 436 24 3.16
120 0 0.25 20 2.57
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Table S3. Quantification of qRT-PCR from Figure S5 showing relative fold changes in miR-21
expression and corresponding calculations across three independent experiments. Calculations
were performed after total RNA was normalized to U6 snRNA and then relative fold changes in
miR-21 expression for Dicer mutants were calculated relative to normalized WT Dicer (AVG -

Average; SD — Standard Deviation; SEM — Standard Error of Mean).

Dicer Construct ’I'(\mﬁg?; ”'(\r’:I—R‘tg‘:? '?r’:ﬁ‘tg?)z AVG SD SEM
WT 1 1 1 1 0 0
"""" se9A | o3z | o047 | o046 | o042 | oos | oos
"""" ss3F | oss | o015 | o1 | os; | 02 | ot
"""" wetA | 1 | o2 | o2 | o082 | oa2 | oz
e | 004 | o1 | 02 | 012 | 008 | 000
"""" RoasQ | 131 | os4 | 125 | 113 | o2 | o017
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Table S4: Quantification of Western blots from Figure S5 showing relative protein levels and
corresponding calculations across three independent experiments. Calculations were performed
after WT Dicer was normalized to Actin and then relative protein levels for Dicer mutants were
calculated relative to normalized WT Dicer protein levels (AVG - Average; SD — Standard

Deviation; SEM — Standard Error of Mean).

Dicer Construct (P'::)Te_i:SI:\ZeI) (Pﬁ)Te_iﬁslg\?el) (PQT&:?S\?el) AVG SD SEM
wT 1 1 1 1 0 0
"""" s83A | o722 | 1313 | o212 | o760 | o052 | o240
"""" ss9F | o03ss | o145 | ooss | o1 | oi7e | o141
"""" LestA | o372 | o7 | oo | ode2 | ot | o137
 Lestp | o4 | oss2 | oor2 | oad0 | 022 | o160
"""" Ro4sQ | 1313 | 1846 | 1080 | 1417 | o388 | 0207

S11



