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Figure 2. GC-rich inverted repeats trigger very strong RID-dependent RIP
25 random spores clones carrying repeat R6 were analyzed for RIP. The level of RIP is expressed as the number of mutations per site “mutation
frequency” (red). Data are plotted at the same scale as in Fig. 1D (both x-axis and y-axis).
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(D) Partitioned RIP propensity (PRP) profiles for the linker region Repeat ID (Cross ID)
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Figure 3. DIM-2-dependent RIP of closely-positioned repeats is modulated by the relative lengths of constituent segments

(A) Three additional repeats R7, R8, and R9 were constructed based on the GC-rich direct repeat R5.

(B) Mutation of each repeat was analyzed separately. 50 random spore clones were sequenced per repeat per cross. The level of RIP is expressed
as the number of mutations per site “mutation frequency” (red) and as “partitioned RIP propensity” (PRP) profile (black). Data are plotted at the same
scale as in Fig. 1D (both x-axis and y-axis).

(C) The numbers of DIM-2-dependent mutations (per-spore mutation counts in the linker region) are compared. For repeats R1 and R2, the combined
data sets are used. For each repeat and cross combination, the mean (expected) number of RIP mutations is indicated (gray bar). The difference
between empirical distributions of mutation counts is evaluated for significance by the Kolmogorov-Smirnov test.

(D) DIM-2-dependent PRP profiles for the linker region. Repeat IDs are indicated.
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Figure 4. Proposed role of pairing-induced DNA supercoiling in regulating DIM-2-dependent RIP
Recombination-independent pairing of direct (A) versus inverted (B) repeats is expected to create the same amount of DNA supercoiling. The mode
of utilization of pairing-induced DNA supercoiling is strongly influenced by the relative orientation of the closely-positioned repeat units.
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Sequence Repeat
D

R1
R2
R3
R4
R5
R6
R7
R8
R9

Repeat
type

Direct
Direct
Direct
Inverted
Direct
Inverted
Direct
Direct

Direct

Table 1. Repeat constructs analyzed in this study

Homology Homology Linker
GC%

length
802
802
802
802
802
802
802
401
401

28.1
32.2
53.5
53.5
66.2
66.2
66.2
64.6
64.6

length
729
729
729
729
729
729
2187
365
729

Homologous DNA source

E. coli (CP000948.1: 3900805-3900009)
A.vaga (EU637017.1: 33915-34711)

E. coli (CP000948.1: 1637844-1637049)
E. coli (CP000948.1: 1637844-1637049)
. coli (CP000948.1: 257444-258240)

. coli (CP000948.1: 257444-258240)

. coli (CP000948.1: 257444-258240)

. coli (CP000948.1: 257845-258240)

m m m m m

. coli (CP000948.1: 257845-258240)

Plasmid
pFOC100J
pEAG238B
pFOC100B
pFOC100E
pFOC100G
pFOC100H
pFOC100R
pFOC100N
pFOC100M
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Table 2. Strains used in this study

Strain ID Mat Genotype Source

FGSC#8594 a dim-2A4, his-3 The Fungal Genetics Stock Center
FGSC#12354 A ridA The Fungal Genetics Stock Center

C02.1 A ridA, mus-524, his-3 Cross progeny of FGSC#9539 and FGSC#12354
C03.1 a ridA, mus-524, his-3 Cross progeny of FGSC#9720 and FGSC#12353
C96.1 A dm-2A Cross progeny of FGSC#8594 and FGSC#2489
T465.4h A ridA, mus-524 C02.1 transformed with pEAG238B

T618.1h a ridA, mus-52A C03.1 transformed with pFOC100B

T645.2h a ridA, mus-524 C03.1 transformed with pFOC100E

T646.9h ridA, mus-52A C03.1 transformed with pFOC100J

T648.4h A ridA, mus-52A C02.1 transformed with pFOC100J

T649.4h a ridA, mus-52A C03.1 transformed with pFOC100G

T650.4h a ridA, mus-52A C03.1 transformed with pFOC100H

T660.5h a dm-24 FGSC#8594 transformed with pFOC100H
T672.4h a ridA, mus-524A C03.1 transformed with pFOC100N

T674.1h a ridA, mus-52A C03.1 transformed with pFOC100M

T676.1h a ridA, mus-52A C03.1 transformed with pFOC100R

Reference

McCluskey et al. 2010
McCluskey et al. 2010
Gladyshev and Kleckner 2017
Gladyshev and Kleckner 2017
Gladyshev and Kleckner 2017
Mazur and Gladyshev 2018
this study

this study

this study

this study

this study

this study

this study

this study

this study

this study
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Table 3. Crosses analyzed in this study

Female parent Male parent
Cross ID Strain Tested repeat Strain Tested repeat
X1 T618.1h R3 T465.4h R2
X2 T645.2h R4 T465.4h R2
X3 T646.9h R1 T465.4h R2
X4 T649.4h R5 T648.4h R1
X5 T650.4h R6 T648.4h R1
X6 C96.1 NA T660.5h R5
X7 FGSC#12354 NA T649.4h R5
X8 FGSC#12354 NA T676.1h R7
X9 FGSC#12354 NA T672.4h R8

X10 FGSC#12354 NA T674.1h R9
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