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Figure S1. Alignment and conservation of predicted structural domains for

P. tetraurelia Spt5 proteins. A. Complete protein sequences from different organisms
were aligned as described in the legend of Figure 1. The structural annotation above the
alignment is based on (65) and (23). The Glu residue important for interaction with Spt4
(66) is conserved in both Paramecium Spt5 proteins and is highlighted in red.
Abbreviations and accession numbers are as follows: Pt, Paramecium tetraurelia, Spt5v:
GSPATG00013468001, Sptom: GSPATG00023145001; Tt, Tetrahymena thermophila,
XP_976854.1; Ot, Oxytricha trifallax Spt5-g19: EJY83850.1, Spt5-g12:
Contig19613.0.g12(protein) (OxyDB); Th, Trypanosoma brucei, Q7YUT3; Hs, Homo
sapiens, NP_001124296.1; At, Arabidopsis thaliana, KOW1: AED90724.1, SPT5-1:
NP_180968.2, Spt5-2: NP_192575.2; Dm, Drosophila melanogaster, NP_652610.1; Sc,
Saccharomyces cerevisiae, NP_013703.1; Pf, Pyrococcus furiosus, Q8TZK1.1.

B. Alignment of Spt5m and Spt5v proteins from four Paramecium species.
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Figure S2. Silencing of SPT5v and SPT5m during vegetative growth. The average
division rate observed upon RNAI against SPT5v, SPT5m and control non-essential genes
ND7 and ICL7 or without silencing (Kp) is shown. The data summarizes results obtained
for more than 36 cell lines (SPT5v: n=93; SPT5m: n=36; ND7: n=36; ICL7: n=57; Kp:
n=87). Vertical bars show standard deviation. Cells grown in SPT5m silencing medium
grew as control cells, while for SPT5v-RNAIi we observed slow-growth phenotype.
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Figure S3. Cytological observation of DAPI-stained cells silenced for SPT5m or the
control gene (ND7). Arrows point to micronuclei, arrowheads indicate new macronuclei.
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Figure S4. Evaluation of silencing efficiency for SPT5v and SPT5m-RNAI. A. RT-PCR
analysis of the expression level of SPT5v after silencing of this gene. RNA samples were
obtained from cultures without RNAI treatment (noRNAI) and after 8, 24, 32 and 48 hours of
silencing from SPT5v-silenced and control RNAI cultures (ND7 RNAI). Reverse transcription
was performed using oligo dT. In order not to saturate the PCR reactions, only 25 PCR cycles
were performed. Control RT-PCR obtained for the constitutively expressed TMP1b gene
encoding a trichocyst matrix protein are shown below. A large decrease of SPT5v mRNA level
is visible after 32-48 hours. B. Histograms show the progression of autogamy in strain 51mt7
AA. As a control we used cells silenced for the unrelated ND7 gene. For each time-point (V:
vegetative culture; -2: meiosis and early MAC fragmentation; 0: around 50% of cells with
fragmented MAC; 5 to 70: 5 to 70 hours following time 0O, respectively), cells were stained with
DAPI to visualize old and new MACSs. V: vegetative parental MAC; M: meiosis; S: skein
formation; F: fragmented old MAC but no detectable developing new MACs; A: fragmented old
MAC + 2 visible anlagen, C: post-karyonidal cells. C. Northern blot validation of SPT5m
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silencing. The blot was hybridized with an SPT5m probe and, subsequently, with a 17S rRNA
probe as an RNA loading control. Additional band and smear visible in SPT5m-RNAI panel
most probably correspond to some degradation products of SPT5m mRNA that comigrates
with18s and 28s rRNA (compare with Figure S3in (41)) . Appearance of SPT5m mRNA signal
in late time points corresponds most probably to unusual late expression of SPT5m due to
weak silencing at that time (SIRNA level decreases with time). D. RT-PCR analysis of
expression level of SPT5m and SPT5v after silencing of SPT5m. RNA samples were treated
as described in panel A. SPT5m expression is lower after RNAI than in the control, while
SPT5v mRNA level is not altered, as expected
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Figure S5. Detection of transcriptional activity of the new MAC in SPT5m-silenced
cells during autogamy. RT-PCR and Southern blot detection of IES-containing
transcripts (IES+) as well as transposon-derived transcripts in a control culture (cells
silenced for ND7 gene expression) and in SPT5m-silenced cells. Autogamy stages are
described in detail in Figure S4B: V — vegetative cells, -2 — cells during meiosis/early MAC
fragmentation, 0 to 70 — autogamy stages in hours. PCR primers were located within
tested IESs: 51A4404, 51A6649 (34) and a conserved region of the Sardine transposon
common to eight copies of this element (27) (primers within ORF1 of the transposon,
SardinUp: GAACACCTCCTATCCTTTAATCATC, SardinLo:
GACCTAATCGCAATCATTTATGGATTTC). Control RT-PCR obtained for the
constitutively expressed TMP1b gene encoding a trichocyst matrix protein are shown
below. Early appearance and accumulation of IES+ signal toward the end of autogamy
was observed in SPT5m silencing for all tested loci, while in control cells IES+ products
appeared only at earlier time-points. Results obtained for SPT5m were similar to those
observed when genome rearrangements were totally blocked by PGM-RNAI (34). These
results suggest that SPT5m-RNAI inhibits IES excision and elimination of Sardine
transposons, which would result in amplification of non-rearranged DNA and, in
consequence, increase of IES+ transcript production.
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Figure S6. Analysis of IES excision in cells silenced for expression of DCL2/3, DCLS5,
TFIIS4 and EZL1. Retention score distribution determined by re-sequencing of DNA
extracted from a cell fraction enriched in new MACs, after silencing of each factor. IES
retention scores for silencing of DCL2/3, DCL5, TFIIS4 or EZL1 were determined using
published data (34, 37, 38). A. DCL/DCL3-KD retention scores; B. DCL5-KD retention
scores; C. TFIIS4-KD retention scores; D. EZL1-KD retention scores.
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Figure S7. Relation between SPT5m-KD retention scores and DCL2/3, TFIIS4, EZL1
and DCL5 retention scores. Heatmaps show the relation between SPT5m retention
scores for all IESs and retention scores obtained for other factors. The color represents
the number of IESs (in log2 scale) according to the legend on the right. SPT5m-KD
retention scores were compared to: A. DCL/DCL3-KD retention scores; B. DCL5-KD
retention scores; C. TFIIS4-KD retention scores; D. EZL1-KD retention scores.
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Figure S8. Relation between IES size and SPT5m IES retention score. The box plot
displays the SPT5m IES retention score distribution for each group of IESs corresponding

to a peak in the periodic IES size distribution (27). The median retention score (horizontal
line inside the box) and the first (top of box) and third (bottom of box) quartiles are shown.
Blue stars indicate that the retention score distribution of a given group is significantly

different from the retention score distribution of the previous group according to a Mann-

Whitney test.
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Supplementary Tables

Targeted gene SPT5m ND7 ICL7| none*
% wild type 1% 94% 97% 90%
% sick 2% 3% 0% 5%
% death 98% 3% 3% 5%
Total cells 480 288 192 240
No. of

experiments 10 6 4 5

* Control grown in standard K. pneumoniae medium.

Table S1. SPT5m silencing in autogamy.

Survival test of post-autogamous cells submitted to RNAI against SPT5m gene and control
non-essential genes - ICL7 and ND7. For each condition, the number of replicate
experiments is indicated in the last line.

Targeted gene SPT5m ND7| none*
% wild type 3% 100% 97%
% sick 8% 0% 0%
% death 89% 0% 3%
Total cells 36 34 38

* K. pneumoniae

Table S2. SPT5m silencing in conjugation.

Survival test of post-conjugation cells submitted to RNAIi against SPT5m gene and control
non-essential ND7 gene.
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Sample Gene 23 nt 25nt  26-29 nt 25nt  26-29 nt
(scnRNA) (iesRNA) 123 nt /23 nt

Early ND7 19.03 361.27 4.23 18.98 0.22
SPT5m 148.22 66.61 1.90 0.45 0.01

DCL2/3 100.25 14.34 1.58 0.14 0.02

Late ND7 63.70 83.51 238.04 1.31 3.74
SPT5m 199.53 39.83 156.35 0.20 0.78

DCL2/3 171.14 23.80 122.34 0.14 0.71

Table S3. Reduction in scnRNA after SPT5m RNAI.

The sRNA-seq Illlumina sequencing samples for RNAI of the indicated gene(s) (first two
columns) were mapped and normalized as described in Materials and Methods. The table
presents the normalized counts for 23 nt SRNAs, 25 nt SRNAs presumed to be schRNAs
and the sum of the counts for 26- 29 nt SRNAs, presumed to be iesRNAs (next three
columns). Finally, count ratios are presented in the last two columns, first of the schnRNA
count divided by the 23 nt count and then of the iesRNA count divided by the 23 nt count.
Striking differences in the ratios between ND7 RNAi and SPT5m or DCL2/DCL3 RNAI
(boldface type) were found at early and late times for the scnRNA and iesRNA ratios,
respectively.

DCL2/3- DCL5-| TFIIS4- EZL1-| SPT5m-
sensitive | sensitive | sensitive | sensitive | sensitive | All IESs
IESs IESs IESs IESs IESs
Number of IESs 3020 2 475 20 524 30 892 41 380 44 928
Average |ES 208 54 94 94 78 79
length [nt]
Number of
SPT5m-sensitive 2999 2 452 20 366 29 996 41 380 41 380
IESs
Percentage of
SPT5m-sensitive 99% 99% 99% 97% 100% 92%
IESs
Average SPT5m 0.68 0.61 0.50 0.43 0.40 0.38
retention score

Table S4. Analysis of IES retention shows a gradation of effects after RNAI of
different factors.

IES retention was determined for each sequencing sample as described in Materials and
Methods, and significantly retained IESs according to the statistical test were considered
to be sensitive to the factor that had been depleted by RNAI. The table provides the
number, average length and average retention scores for the sensitive IESs, and shows
that the IESs sensitive to each of the factors represents a subset of the SPT5m-sensitive
IESs, the DCL2/3-sensitive IESs being the largest and most highly retained after SPT5m-
RNA..
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Sample Acc. no. Reference
SRNA sequencing, SPT5m KD, TO timepoint SAMNO04413729 | This study
SRNA sequencing, SPT5m KD, T15 timepoint SAMNO04413730 | This study
SRNA sequencing, ND7 KD, TO timepoint SAMNO04413731 | This study
SRNA sequencing, ND7 KD, T15 timepoint SAMNO04413732 | This study
SRNA sequencing, DCL2/3 KD, early timepoint SRR907876 (30)
SRNA sequencing, DCL2/3 KD, late timepoint SRR907877 (30)
SRNA sequencing, control, early timepoint SRR907874 (30)
SRNA sequencing, control, late timepoint SRR907875 (30)
DNA from developing MAC, SPT5m KD SAMNO04358097 | This study
DNA from developing MAC, control ERX466735 (37)
DNA from developing MAC, PGM KD ERA137444 (27)
DNA from developing MAC, DCL2/3 KD SRR2015146 (30)
DNA from developing MAC, DCL5 KD SRR2015148 (30)
DNA from developing MAC, TFIIS4 KD SRX710531 (34)
DNA from developing MAC, EZL1 KD ERX466734 (37)

Table S5. List of all sequencing samples with their accession numbers.
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