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Tribolium madens satellitome reveals a network of highly abundant satellite DNAs
in megabase-sized regions hallmarked by macro-dyad symmetries
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Fig. S1. Overview of transposable elements (TEs) identified in the Tmad1.0 assembly using the
Earl Grey pipeline.

Fig. S2. Alignments of partial sequence segments between T. madens satDNAs and Repbase-
deposited repetitive elements.

Fig. S3. Localization of the low-copy-number satDNAs TmSat5 (A), TmSat6 (B), TmSat7 (C),
TmSat8 (D), TmSat9 (E), TmSat1l0 (F), and TmSatll (G) on the T. madens metaphase
chromosomes (2n=20+supernumeraries) determined by fluorescence in situ hybridization.

Fig. S4. Structural organization of TmSatl and TmSat2 repeat units.

Fig. S5. Short (<10 bp) inverted repeats in the subunits of TmSatl and TmSat2 (A), and predicted
secondary structures of TmSat1 and TmSat2 repeat units (B).

Fig. S6. The ModDotPlot visualization of the multi-megabase sized regions containing inter-
mingled arrays of TmSatl and TmSat2 satDNAs in the four contigs (ptg000032I, ptg000011l,
ptg000031l, and ptg000014l) from the Tmad1.0 assembly.

Fig. S7. The length of the TmSat1 arrays related to the number of subarrays they contain.
Fig. S8. Diverged subunits INV_1a and INV_1b from the inversion sites in the TmSat1 arrays.

Fig. S9. Structure of the inversion site INV_2 in the TmSat2 arrays and a possible explanation for
its formation.

Fig. S10. Structure of the transition zones TRANS 1 and TRANS_ 2 between the TmSatl and
TmSat2 arrays.



Fig. S11. Visualization of the raw PacBio HiFi sequencing reads (>30 kb) demonstrating the
authenticity of macro-dyad symmetries and conserved segments in TmSatl and TmSat2 arrays.

Fig. S12. PCA clustering of TmSatl and TmSat2 monomers, as well as INV_1a, INV_1b, INV_2,
TRANS1, and TRANS2 segments derived from the 12 longest contigs of the Tmad1.0 assembly.

Fig. S13. Graph networks illustrating sequence-similarity relationships among TmSatl, TmSat2,
INV_1a, INV_1b, INV_2, TRANS_1, and TRANS_2 sequences extracted from the 12 longest contigs
of the Tmad1.0 assembly.

Fig. S14. Meiotic bouquet-like configurations showing associations among non-homologous
chromosomes of T. madens.

Fig. S15. Predicted secondary structures of TmSat3 (A) and TmSat4 (B) repeat units.

Fig. S16. The abrupt transitions between (A) TmSatl and TmSat3 arrays, and (B) TmSatl and
TmSat4 arrays.

Fig. S17. A raw PacBio HiFi read consisting entirely of TmSat4 repeats separated by
microsatellite (AC)n arrays of different lengths.

Fig. S18. K-mer analysis of the satDNAs TmSat1, TmSat2 and TmSat4, performed to investigate
the possible presence of the orthologous satDNAs in the congeneric species T. castaneum and T.
freemani.

Fig. S19. The relationships between the orthologous satDNAs TmSat3 from T. madens, TfSat02
from T. freemani, and TCsat15 from T. castaneum.

Fig. S20. Alignments of the T. madens low-copy-number satDNAs and their orthologs among the
known T. castaneum and T. freemani satDNAs.

Fig. S21. Comparison of the TmSat2 consensus sequence defined in this work and the GenBank
entry U30599.
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Fig. S1. Overview of transposable elements (TEs) identified in the Tmad1.0 assembly using the Earl Grey pipeline. (A)
Summary chart showing the proportional representation of major TE classes in the assembly. (B) Repeat landscape
plot summarizing TE activity using Kimura 2-Parameter Divergence.
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219 acaatttgtttaata--attttitt--tttttgtt--tttaaaaattactiaaagaaaataaagtgtttt 282
93 ataagtttgaaa---ttaagpctasaatttaattttttasgaaactccatttcataagtataaaaact 157
F==1EE=00===00 1===1 T LEPEREReet==10=0 t=1 v v e s 1 teery
283 a--agttt-asacttttca---tcatatttaatttt--aa-atattagatttcataagtttataaact 341
TmSat37
Name Erom Io Name Erom Io Dir Sim Pos/Mm:Ts Score
TmSat37? 38 130 Polinton-2 Dla 8473 | 8565 d ®.7579 2.6000 82

38 ttpgaa-aactttg-casaacatatcgaattttttt--tatattttctictasataaaaataaacaacat 183
FEPRTE=00 DEE== 2R =0 = e e e === 10=00e 0ee 00 Peeerev e et 1--

8473 ttpgaacaagtttaacaaaac-taccaaattttttcacta-attgtctaatacataaaaataaaccac-- B538

184 ptactaacgagttgt-aatta---aatttgt 130

=L 1=10==10= T ===
8539 -cactta-pa--tgtgcattaaataatttegt 8565




TmSat39

Hame Erom || Io Name Erom I || bir Sim Bos/Mm:iTs Score
TmSat39 27 97 Kolobok-7 Cgi 2608 2674 C B.8BB2 7.0008 86
97 atttcapctaassacgcaattat--tttecaaaattgcettgaag-a-taagccaaa----aa-ttcaac 37
CEL=TR0EEEE =0 0 ==100 el EeHE====11e=1=0 10 1 ====11=1re
2608 attt-apctaaaaatgcaagtaaactttccaatatteg----gaagcactcagecaaatgaaaacttcaac 2664
36 aaaatagtgg 27
RRRRRNN
2665 aaaatagtpg 2674
Name From To Name From | To Dir Sim Pnsme:Ts : Score
TmSat39 137 348 Gypsy-131 DTa-1 1167 1317 C @.7592 3.6667 B2

348 ataaaaaaatttaaacaagttaaaaaattataasaattaaatcgaaagcccaaaaataaattcaaatagat 271

1167

ataaaaaa--taaaataaaataaaataaaatazaataaaata-aaa----aaaaataaactaaaataaa-

1228

2708 pttatttcptttatttcestopattaaaa-asaatcactctgtatgtactactegaattagteaattesta 202

1229 ----mmmmm e ataaaaataaaataasa----- at-tatta---aatta-----ttggt- 1261
281 atcccgattgataatttcgtcaaattttc-ttaaagaaattgaaaactaccaattteggtte-aaaat 137
Pt =T e == e==1==tet teek 1==10ret==11- 1
1262 -tctct-ttgataatttcgt-aaattttcgtt--ag--attttaaacaa- -aattt--ttgttaaat 1317
TmSat40
Hame Erom || To Hame Eron To || Dir | Sim Bos/Mn:Ts Score
TmSatdd S8 B5 MuDR-43 TAe 8544 B573 d @.9333 1.e888 72
58 gaaaaacaa-catgttitegcgocccaatitt Be
AR RRRR A A RRRRRR AR
8544 paaasacaaacatgttitgtegcccaatttt 8573
Name Frrom To Name o To Dir Sim Pos/Mm:Ts SCore
p — J— _—:—_— - L
TmSat4e 227 269 Gypsy-17 NeMe-I 2851 2898 d 2.8667 99, 0eae 78
227 pacaaat---tttccttaaaaaa--tta--cagatttgcaagcagatttey 269
LELE 1===TEEEE==T == 10 ==T00E FERREETEEr Ty
2851 pacacatgpctttcc--aaaaaaccttatgcagaattgcaagcagatite 2098
TmSat43
Name From To Name From To Dir Sim Bos/Mm:Ts Score
_ _— —_— —_— e —
TmSat43 133 168 Tadl-21 PoXa 526 562 C @.8880 2.9008 3]

168 aaagacctcaacctaaaag---acctgaagataatcttc 133

FEE==E0E =D EER T ===TE e e 1
526 aaag--ctcagcctaaaagcagacctgaagataatcgte 562




TmSat44

Name Erom To Name From To Dir Sim Pos/Mm:Ts Score
TmSatdd 1 58 Oypsy-16 LSal-T 3227 3276 c 8.80839 2.e000 76
58 tacttt-cttttctttgttasataapecaaaaaatapgtcaagaattettt 1
FELREE=T0 PEE=0=T00VEEE =T T=0ERner B0 PHErErn
3227 tactttpctgttcct-gttaaataaagaagaaaatatgttaacaattgttt 3276
TmSat45
Name Erom Io Name Eron Io Dir 2im Pos/Mm:Ts Score
— i — — — — — — — ——
TmSat45 185 151 Daphne-9 LMi 1581 1948 C @.7959 7.2008 68
151 accaca-cgagaaagattgcaccaaat-tctacaaatgtgaccatggaa 185
LELEEE=0 0 00 TEE=T0E =t 0eee e e veeeere
1991 accacagccacaatccttg-accaaatatttacaaatgtgcccatggaa 1948
Hame Erom Io HName Erom Io Dir Sim Pos/Mm;Ts Score
e — e —— — e — e — — — — —
TmSat4s 218 249 Kolobok-1 Cgi 1861 1985 c a.8571 2.0008 72
R ———
249 paaaagccaacaactica-ggaact----ccaaaaccaactccac 218
[ELETTTTT IIIIIII—II||II————IIIIII [H=1:01
1861 gaasasagccaaaaacttcagggaactcacaccaaaaacaatttcac 1985
TmSat47
Hame Erom Io Hame Erom Io Dir 2im Pos/Mn:Ts Score
TmSat47 113 154 BEL-32 EnFl-1 1417 1458 d @,.8372 4.0000 68
113 gattattaaattga--aatgtcacaattttatagtcacttgtca 154
LEE=100 TR ==1P e e e e et e= te=1enet
1417 gatcattttattgacaaatgtcacaattttat-gaca-ttgtca 1458
lame Erom || Io Hame Erom Io || Dir | Sim || Bos/MmiTs || Score
TmSatd7? 234 124 Gvpsv-30 DPy- 4013 4108 d 8.7614 2.5800 ae

234 tttttttgtcactactctacattattcaagttegcaacattgactatcacattca----a-atgtcacaa 298

4813 tttcttagtcataacgct-catcattc------- catcttcg-ctatcacattcatatcatatttcacaa 4873

299 tttcatagttaac-tgtcatttatctc 324

FEETEE HE =0=000E TE=11
4874 tttcatattttecttgtocttcatoctc 4100




TmSat49

Name From To Name From To Dir Sim Pos/Mm:Ts Score
——— e e e e e
TmSat49 123 199 Keno-7 KT 2727 2808 C B.7692 2.2508 72

—_—

199 ctttta-ctoc---tattcttetga-catttagtcataaaagteetcacttttegteatattttatesteaa 135
LELEEE=00 ===T00=10 TE=10 s TEE==T00 FE==00= =T =Tl

2727 cttttaactaatatatt-ttctgatcatcaagttttaa--gtgcto--ttct-tga-attttatggtegaa 2789

134 aaaagagattaa 123

[EE=1= 000
2798 aaaag-gegttaa 2880

Name From To MName From To Dir Sim Pos/Mm:Ts Score
——— e e =
TmSat49 223 279 Sola2-48 HM 4553 4789 C @.7586 3.0000 78

279 ptacaaaatgtcaaataatgtacctctoccteg-aagcagcatgtcagestaaaagtaaa 223
[

A R e e AR e A A EE A AR AN R I R R AR AR AR
4553 gtacaaaatttcaga-actgtagcattactacaagcaccttataagggtaaaagtaaa 4709

TmSat50
Name From To Name From To Dir Sim Pos/Mm:Ts Score
B—— et b S et b S, J— -:*‘:* :‘
TmSatse 32 158 Helitron-N7C ALy 526 b69 d 8.758@ 2.6667 82

32 ttttastatttataatt--attccgattaccacttptttttttaatt---tt-ttttactteataaasa-a 94
LD TVEEEREREE=TE==000= === 1= 0= 0eeee e f===10=10e= 1= 11 -1

526 tttgaatatttata-ttcaatttc-at-ac-atttattttttgaaatgtattattttatatactacaata 591

95 atattttt------ tttaacttt--aacaccttgtataatt--tttt--tt--tatt---c--gaatttt 145

I ------ FECET=THE==000E===1=00 V== 100==11 == 10 === 1== 11 1=
592 agatttttaasatattttaa-tttgcaaca---tataaasttagttttacttegatatttttcaagaatat- 656

146 cataaatatttaa 158

657 catcaatatttaa 669

TmSat52
Name From To Name From | To Dir . 5im FPos/Mm:Ts | Score
TmSats2 288 514 Helitron-1 ArHy 17395 1 2887 C l 8.7176 44,8989 l 112

514 gtta--aatttgtaa---gtaatagtacttaataaaagicaaaag-tacgattacaatttacttaattaa 451

LEVE==T000E TEE===000 1==00=00 FRPEE===1000 =TE== 1= Lee == 1
1795 gttattaatttttaatgtgtatt--tattttttaaaa---aaaatcta--attataattt--ttaattaa 1855

450 a--attaa--tta-aatg--asatttgaaggttttaaat-tatttatttttttasatgtagataaccagg 389

[==T0ED ==00E=T00 ==THnEr =0 ===t TEe =10 0=0En b= e 1===1 1--1
1856 agtattatgtttagaattttaaatttaaa---ttcaaatatactt-ttttttteaattt---ttac--gt 1916

388 aacacaattt-acgcatacattgcttaa-aagtta---actttcgacgttccaa--aagc-aattaaatt 327

1917 aag-caatttgaca-atatttt--ttaagaatttatataatttataagtt---attatgctaattaca-- 1977

326 taagttaattata-taaa---aataaaatt-t--gtataattaattac---aaataatttaaaattacta 267

1978 -aagp--agtataatasagtaasatagaattatcagtcttattaag-acgtegaaattattta----tacta 2839

266 ptacttacttaattacgctaattagpracaaaagtttgagaaaaagtatattaataaag 208

SR N N e B A I e A AR R RN RN R AR A AN
2848 -t--ttaaaasaaat--g-taatactgtttaaa--ttttagaazaagta---taataaag 2087



TmSat53

Hame Erom || To Name | Erom || To Dir Sim Bos/Mn:Ts Score
TmSats3 55 137 L1-178 XL 1382 1465 [ a.7711 3.2588 B84
137 aatt-ataggtttaccatcggaagttit----cttaatgtcttgagaatttttctcaatattttgagett 73
LELE=0 00 TEREERTE et ee b ====1et=teeet=10e e b ==t ----
1382 aattpaaagcattaccatcggaagctttcacactt-atgtc-tgattattatgttcaatgttttega---- 1445
72 tecta--gtggtttettttt 55
LEEE==T1 THEE: T
1446 tcctaccgtigttttgtttt 1465
TmSat54
Name Erom Ia Name Erom Io Dir Sim Pos/Mm:Ts Score
————— ————— — ————— —— — —— —— —— —
TmSat54 19 158 Mariper-13 0 7644 7798 d a.7238 4.,5888 34
19 atgacaatcgt---t-atttct-tttttt---ctggtttcctttc-taa--accaataaagtattaaata 77
LEEE PEE= T ===0=0000 1=10H e === e eeeee ve= ==t eeeee=n==11 11
7644 atgaaaattgtcattcatttatatittttagactegtttcctatcgcaagtactaataaa-ta--aatta 7718
78 atactttagaggtgtttocttteg----- tcttttttaattccactttttt----- ttacaatgctttttt 137
N I I N DR R (EEEEE T t=0 i ----- LEEE 1=11 T H
7711 agacttttgtgttagttgttttgaagaagattatttattteca-ttttttaaasattacta-geatttta 7778
138 ctctpttcttaatcaaatctctt 168
IE T EE AR
T779 cttgeggtctt-at--aatctgtt 7798
TmSat55
Name From To Mame From To Dir Sim Pos/Mm:Ts Score
—_— Y
TmSatss 148 2e4 Kiri-3 DSuz 2239 2383 d @.7538 2.8800 72
148 tttttttcc--acagcaataacccaaattasaaatttegatgaatcatgaasateggaatttttetett 204
e R O e AN e A N R RN AN R AR R R AR AR
2239 ttcttttacgtacagagattacaaaaatataaactataatgaatta--aaaacggaatttttgtgtt 2383
TmSat56
Name From To Name From To Dir Sim Pos/Mm:Ts Score
=—_——- J— _——_——_—_—_= P
TmSat56 96 15a Gypsy_21 ST_LTR 24 131 C B8.83235 1.6667 68

158 tttttttaaagttatcttaaatctccaaat-gtctactgtaatttttttttacaat 96

EEREEE PEEREEE T === 010 == 1000 =Rhe1==100 THEREErr = 1=111
B4 tttttttcaagttatct----tct--aaatagttt--tgtcattttttttcataat 131




TmSat57

Hame Erom To Name Erom To Dir Sim Pos/Mm:Ts Score
Tmsats7 132 242 Kolobok-20 HMa 2568 | 2658 d 8.7736 3.3333 84
132 ttgttictaattgagaaaaatgatgagegttttatec-tigttttgc-ga--c-gaat--aaaaacgtaaa 194
LECREE=T00====T00 =00 === 00eer Ti=00 TEEe=1n==1-1 11==H et
2568 ttgttt-taa----gaaag-tgatg---ttttaggcatttttttgctgattcageattaaaaaacgtaaa 2628
195 atttatttctgtagttttatgoccgttttgcgacaattaaaataaaaa 242
FEUE=T0E 1==0000 F====T == 1=F= 100 THErE 1
2621 attt-ttttttt--titttt----gttt--c-ataattcaaatataaa 2658
Name From To Name From To Dir Sim Pos/Mm:Ts SCore
_— e —
TmSats7 326 78 CR1-74 Afe 5819 5a59 d a,.8333 G. 2008 68

326 ttgtetttatttgacaagaaagacgacgagettttatecccgttt 378

L EEEE TE PEE P ====11 TREEREEE R T rE = 1l
5819 ttctgttgatatgaaaagaa----gaggaggttttatgoccatit 5859

TmSat58
Name From To Name From To Dir Sim Bos/Mm:Ts SCore
:————- J— _—:—_—:—_—__—
TmSatss SR 81 ERV3-1 Clan-I 1756 1798 d 2.9891 2.2882 7a
58 pgaatcaaa---cctcaaccagticccggatitga 81
FEEEE ====00EREEEE R e e
1756 ggaatcatggcccctcaaccagttcccggatttga 1790
TmSat60
Name From To Hame From To Dir Sim Pos/Mm:Ts Score
TmSated 432 79 MuDR-17 Cai 5540 6585 d @.8718 2.8880 72
42 tatttcaactttgatgtittctitaatagtaaa-tgtag 79
R A T R
6549 tatttcaactta-atgttttctttaa-aataaattgtag 6585
Hame Erom Io Hame Erom Io Dir 2im Bos/Mm:Ts Score
—— —— — —— —— — —— —— —
TmSatee 86 1138 DIRS-58 CG1 587 538 C @.8788 1.8888 68
e —
118 aaaacttpgpgttttgatgpapgacacaaattgat B
TLEVEEEEET = TR =TT =1 = 1
587 aaaacttggpgtcttgatgaaga-acaaattaat 538
Hame Erom Io Name Erom Ig Dir 2im Bos/Mn:Ts Score
TmSatee 196 231 LACTAa-1 PB 4588 4617 d @.58919 1.5888 78

196 atacatttttttttt--aattaccttaacatattgtat 231

FECREEETERER == k== L e 1l
4580 atacattttttttttcaaattgtcttaacatattttat 4617




TmSat61

TmSatel 163 217 2529 2578 C @,7925 1.3333 68
217 ttaaaaaatgtttaatgacttigttgttgaatggagagaatttaactattaagaa 163
FE R0 =00 P T s PV EET R == 00 = = Leee Hi==1 TH
2529 ttgaagaa-gticaatgattttgtigttga--ggaaaaaatigaa--agtaagaa 2578
TmSat62
Name | Erom || Io Name Erom Io || Dir Sim Eos/MmiTs Score
TmSat62 151 293 EnSpm-H3@ DTg 223 369 d 8.7571 2.875@ 1laé6
151 gaaataataatgttttcaaagtgataat--taaatgt-attttgataaatagtaaagatcaagaaattta 217
TUEEEEE: = T0E=00 s ==1 TV==0et =0 Feeeere 0 FEPREere e 1=l
223 gaaataaccatattt-casaa--azaatggtaatggtcaatttgatatttittaaagatcaagttattca 289
218 tatcatttttttaacaagea-atcaatcaaaagatasaattaat-gttttttat--—-—----- c---aaaa 274
T ===mm - FE-E0 TEE==000eer 0= eeet= 1 i i ====---- I---1111
29 tatcatttt--------- gatatgaat--asagattatgttaatctttitttatattatttecticaaaaa 348
275 atac--aatttaacatttttt 293
TEEE==TT0 == LHETTT
349 atactaaatttggtatttitt 369
TmSat63
lizme Erom Io Name Erom Io Dir Sin Pos/MuiTs Score
— — — — — — — — L s,
TmSate3 177 225 ATCOPTARS T 3804 3148 C 8.8298 99 . 28 78
225 taaatgacaccaa--ctcaaagagttpaagttcgaaccctgtctaaaacaa 177
FEVEEE====T0==F0VEEPT e e e e e e e
3894 taaatga----aattctcaasagagtteaagttcgaaaaatgtcacaaagaa 3148
TmSat64
Name From To Name From To Dir Sim Pos/Mm:Ts Score
_ —_—— e - = =
TmSatsd 115 263 Medea 5181 5358 c a.7485 3.8571 94

263 atcta-atttttgatit---tttg

ga--C- tgttttaacgaaattttgcaaag aaattagtttttagct 282

5181 atcaacatttttgctttatttttgtaaacatgttttaaacagtttatgaaaagtaaataagtttctggtt 5258

281 tasazacgtactcaaatgctagaaaaag------------- g---ctaaaat---g--attatatttacg 153

5251 caagaacgaac-caaat-ctagtaasacttccatattatttgtcactcaattttagecaattttttttac- 5317

152 ttctaatatagcaattttttgetttattgt----- aaaaatta 115

5318 -tcaagt-tagcaaatttttggtttattttcagcgaaatatta 5358



TmSat65

Hame Erom Io Name Erom Io Dir Sim Pos/Mn:iTs Score
————— —— — —— —— — —— —— R S8 hsaanmm8mm—
TmSates 199 244 MubDR-37 M 1682 1722 d 8.8571 99,0888 (3]
e ——
199 praaaatttgatcaatttctataaggtaacaatttge-gaaaaaaat 244
FEEEETELETED T ------ FEEEREEEEE TI=T10 1
1682 pcaaaatttgatctattt------ getaacaattgegptpaaatcaat 1722
Name Eron | Io Name Erom Io Dir sim Pos/Mi:Ts Score
— i — — — — — — — e
TmSaths 293 352 x1-27 DR 1222 1283 [« @.7983 2.e8e8 74

352 tttactcaccaa--a--ttttaacasaatctgasattatttgtttegagttigtaaattaatt-tct 293
LR =00 ==0==T 0 = LV e er fs s LERerel==10 TRV =1

1222 tttattc-ccaactactttttgacaaaatctgtagtctittgttt--cttttaaattaattatct 1283

TmSat67
Name Erom | o Name Erom Ia Dir im Pos/Mm;Ts Score
Tmsats7 113 151 GyRsy-55 DTa-1TR 1728 | 1768 c 8.8537 4.8088 74

151 pgt-aattagaagtaaattigag-tgtattttccataataat 113

LEE=TREETTEE Teeeer =t e = eeee ey
1728 pgtcaattagaattaaattcatatgtattctccataataat 1768

TmSat69

Name From || To | From || To | ir | Sim . Pos/Mm:Ts Score
Tm5at69 1580 || 204 2181 || 2242 || d || e.se7e | 4.5000 78
158 aagaaaaatca-ctgt------taaasagcacaaaataggaagaactagaaactggtatcaaa 284

LEVEEETEY =00 ======01 00 FEE PR Teee=0ee TeEer et
2181 aapgaaaaatcagctgtcactipgtattagaaacaaagagpgagaattagtaactggtatcaaa 2242

TmSat70
Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSat7e 47 122 Kolobok-N12 XT 322 39@ d 8.8856 2.0882 86

47 caaaaac-atcacaaacttgtaa-aaaagtastattgtaasatcaagegctgatt-caatttttcagttt 113
FEEEREE =0 DR e = 1er =i = 1y ===---- FEEE 1= FHEE === 11T
322 caaaaaccattacaaacttgtaataaatgt-atattgcaaa------- gctgcttagaatttt--gettt 381

114 tttttttta 122

382 cttttatta 398



TmSat71

| Name | From |Ig ” Name | From | To || Dir | Sim ” Pos/Mm:Ts H Score
| Tmsat7i || 9 | 98] Helitron-N44 Aly | 18e1 || 1884 || d | e.7558 | 4.6667 |[ =8
9 ttaaaa-aasaacaaaaaaa--caccaaatt-gtcacccaagaaggaaaaaacatgcgtttcaaaattaca 74
RN NN A NN N O B B A A R RN R O e RN AR A RN
1801 ttaaaacaaaagaaaaaattccacttaattagt-agcaaa-aaggaaaatagaasaagtttctaaattcta 1868
75 aa-ttgtcgttttagta 90
FE=FET=TEEEEEETT
1869 aagttg-cgttttagta 1884
Name From To Name Erom To Dir Sim Pos/Mm:Ts Score
[ Tmsat71 187 |[ 270 Copia-2 CoGl-I 1704 [ 1867 || < 0.8133 | 3.5000 76
270 aaatagtctgtaaagtaactcaaaacagttggtaaaatagtacttttatag---act--tatattgtgag 206
FECEEE 0 PR ===11E= 00 T == == T T FErEe et === 1=~ -----
1794 aaatagactttaaa---acttaatac--tt--tasaatattacttttatagataacttctatatt----- 1851
205 gtaaaatagtat-ttaaaat 187
=== TE-1E= 1
1852 ----aatattatcttagaat 1867
Name From || To || Name | Erom To Dir Sim I Pos/Mm:Ts Score
TmSat71 296 | 326 | RTEX-12 SK [ 124 153 c 0.9032 | 99.0000 68
326 actgattttttgaacaatgattaagtatttt 296
FERREEEEEEEEREE TH=FEEEEE T
124 actgattttttgaactatg-ttaagtctttt 153
TmSat72
Name From To Name From To Dir || Sim Pos/Mm:Ts Score
Tm5at72 4 117 Kolobok-N2 HM 967 1@52 d 8.7917 4.5080 76
4 aaaaattacaggattagttttttaagggtttaagcacgtttttaagcattatttttttttagacagcaag 73
FEVEE =100 THE==T0EEEe e === === TR e r 1-=--- FELEEEE T
967 aaaaac--cagcatt--ttttttac---tttaa---cgtttttaagecctta----- ttttaaacatgaag 1821
74 aatctatgaaaattc-atgtatgcttcaatccgtaaaattttttt 117
—=== === LT =00 T ==1==11 HE===TTHHT T
1022 ----tat---aattcgatttat--t--aaacc---aaattttttt 1652
MName Erem Ie Name Eren Ie || Rir 2dn PBos/lim:Ts asorg
Tm5at72 269 495 CryptonV-2 _CTe 255 482 [ 8.7412 2.1538 118
495 ataacaaaaacttgacgtttgattaatattaataatattattaatgaca--accagt-atctt-att--- 433

255

432

328

367

374

3e8

435

ataacattaa-ttgac-tttgactaat--taataacattattaatga-atgactggtcaccttecatttac 319

g-taatt-cgtttttaatttaattc--gtttctttgaatggtaaaaaactttccttatcctacttat-tt 368

gataattacctttgaaaat--attcaaatttc---------- aacaaa-tttc---attctaattatgta 373

ggaaaaaatccgaacaacgacaataacttagtgt---aaca-tttg--c--gttaaataatttgttt--- 389
FEE D FE==1==PE==10 0 = e l==T= AT === P = TEEE==1==1EE == THE =TT ---

ggataacat--g-gca--gacagtga--tggtatgacaacactttgatcatgtt--ttaagctgtttcaa 434

tttgattaat-t-tacacat---tttttaccaa--agt-ttcttattt 269

tttgattaatatatacacattaattttttccaatcagtgttctaattt 482




Name From To Name Erom To Dir Sim Pos/Mm:Ts Score
[ Tmsat72 || 879 1172 Medea || 6441 || 6746 || c | @.7320 2.0385 166
1172 aaaatctcgcaaaaaaactgtgattttagttcasaaacttgcttaaaact-tgaaaaaataaagtaacac 11ed
CEPEEEEEERe e Peere= e teeeeee e e ek eeeer =0 teee == 11=1ee
6441 aaaatctcgcaaaaacactgtaataatagttcaaaaacgtgctaaaaacgctcaaaaaa--aa-taaaaa 6507
1183 aattttcgaccaaattttatggtttttagcttgttttttgac--aaactttcactcaaaacgagtattaa 1036
[------ A e e N A R N A R R N A AR R R RN A R
6508 aa------ acataactttgta-ttttcggcttattctt-gacgecaaa--ttggctcaaaacaagecc--aa 6565
1835 atcgaatgaaacaaacaaaatattatc---aatttaaa--tctaatttggtaatttttcagtcagtttt- 972
R R NN e R N A e R R R e M AR AR R R NN
6566 attgaacgaaatagtcataat-ttagcccaaattttgeggtttaa----gtaatttttcagctaatttta 66308
971 ---ememmmm e aacaatactttg----tattttggaaa---ccgaaaaacta-taaaaatgcaaa 926
———————————————— LEERE TP ====00EE =<8 P===T1=00PEE 10=1 T === 111
6631 aaaaaatttcasaasaaaacaaaattttgtgtctattacagcaatttccaaaaaaatactcaaaa---aaa 6697
925 attaacacta-a----tttag-gtttatttig-gtaaatttttggtttgttttt 879
FEEE=T0EE=T====100 T=T= FEPEEE=T1===T T =TT THT T
6698 tttaa-actatacaattttcgagcaaattttgtgt---ttttt-gtctgttttt 6746
TmSat73
Name From To Name From To Dir Sim Pos/Mm:Ts Score
[ Tmsat73 40 181 Gypsy-183 NS-T 1041 | 1178 | d B.7286 4.5008 [ o8
40 asaaagttgtttttgtttgtttcctttctagtaatacttgtttaaatta-a---tcaattttc--gaaaa 1083
FEPRREE =T FEr=PEEEEE e =10 b FF PH===11=1==== 1L EEEE == TET T
1841 aaaaagta-tttttctttatttcctttctag-aaaagtttttt---ttagacccccaattttcaagaaaa 11085
104 attatgtcaaaaaacaagtattttcaagttgtaatatatt--gttattattggacatt-tattaagaaaa 170
[==11==FITT ===~ N A N O At O O O A I L A IR R AR
1106 a--at-ccaaaaa----- tattttccattattgatgtctttagaaagtctttttaattgttttaaaaaaa 1167
171 aacaattaaaa 181
[F 1T TEE
1168 aaaaaataaaa 1178
TmSat74
Name From Te Name | Erom To Dir | Sim Pos/Mm:Ts | Score
TmSat74 322 364 L-78 X 1828 1869 d 08.8148 3.5080 70
322 agactcaccttacatggaagcaaattaccccatttaaaacaca 364
FEREEEEE=T0 00 F= 0t =00 FEEEEEEer 1ee 11
1828 agactcac-ttccaggaaaacaaaataccccattttaaaaaca 1869
Name Erom Ie Name Erom Ie Dir Sim Pos/Im:Ts Score
TmSat74 476 541 DasNov-4.624 4177 4237 = 0.8125 9.0008 94

54

1 ttctacactttttgtttaccctgtatgtgtttttcaagagtcgtctatttcaataaagtttaaaaa 476

4177 ttatacacttattgttta---tgtatgtttatgt-atgagtgatatatttcaataaa-tttaaaaa 4237




TmSat74

Name
Mariner-38 0T

Name From

Is'

748

i
]
k]
=
(o]
=

Sim
8.7222

Score

740

8222

698

8292

628

8358

567

8416

ttaaacaattcataaaa--aaac--ac-tattg--a-tttaaaaacaattttattt------------ gt

ttaaataataaataaaacaaaacttacgtatttttagtttaaaaataattttatttacaatcttatttgt

tggattgttagatcatagtctttgatcaaaaaattggttat--t--ataagttataaa----aaatggtg

tgaattatt-g--c----ttttagagaaaaaaatt--atatcatccataattta-aaatcttagat--tg

aacttaaaaaataaaaagtattttga-a----aaaatattagtgaaaa--caatcg-tatttt-cataat

aactwgtttaattaactttattttgagagaggaaaagttt--tgaatattcaaaagttattttgca-aa-

acttagtttagataaaata 549

actta--ttatatacacta B432

TmSat75

8291

629

8349

568

8415

Name

TmSat75

Name

E-4l iy

From To Dir

357 394

From To .
3012 3852 c

@.850e8

Pos/Mm:Ts
99. 0008

Score

394 tttttttttgtaat--at-aaaaaatgtgatcgtattttaa 357

3012 ttttttttagtaatcgattaaaaaatgttatcttattgtaa 3052

TmSat76

Name Name Erom To

Sim

Pos,/Mm:Ts

TmSat76 80

136 6885 6942

Gypsy-3 _Doer-1

|U
a ||
H

8.7931

Score

§.00808

72

B0 tattccttaattaatttaggactttc-ctatttcac-tcaaattg--aaacatgaattaat 136

6885 tatttcataattaatttagttctttctatatttcacgt---atgegccatacatgaataaat 6942

TmSat76

Name Name

L2L2CU-N3 BT

From To
212 544

From To
1685 1295

8.7138

Pos/Mm:Ts
3.8000

Score

212

185

279

1857

346

1115

415

1164

1223

548

1291

aaaaac---aagcataattacaaaatcatttgcaaaaaaactacaaaacaccatacgaaaataaaataaa

aaaaacttgaa--aaaatta-aaaat-att-gtaaaaaa--ttgaaaa----------- aataaaaaaaa

attttgcaaaagaaaattaaaaagtgttaagtttttaataa---gacataataacaaaagaacattaaaa

at----caaataaaaattaaaaa----ta---ttgtaaaaaattgaaaaaataaaaaaa-atcaaataaa

aaataaagttctgaat-tigaacctcgaaaagttagaactgaaatcggaattttataaattggaattaga

aattaaa------ aatattgaa------ aaa----- aattgaaa----aaattaataaaatcaaataaaa

gtttcaaaagtttcagttcacaaatttgtcttaaaacagtcagaaaacaaggat--atttttgaacgaaa

attagaaa----- cagt----aaaataatattaaaaaaa-ca-aaattaagtatcaattattggaggcat

gtttctg------- aattatgacttttca--gatctgctaatacatac--ata--cttagcaataatgtt

ctttattttaaaataatttt-attattaattgtt-tgaaaataagtattaataaacttagcaatagtatt

tttgec 544

tttge 1295

278

1@56

345

1114

414

1163

482

1222

539

1298



TmSat77

Name Erom | Ie Name Lronm Is Rir 241 Bos/lmiTs sgorg
TmSat77 1 81 Solad-2 NV 1835 1115 [ 8.7561 3.2000 90
Bl ttattttagcttgttttgctcgatttagtttgtt--ttttaaatagagacttatttattttgeccaaaat- 15
RN RN e N e A I IR N AR A A A
1635 ttattttagattgttt--cttattttatgttcttcattctaaaaaaaaacatattaatgatgccaaaatt 1102
14 atgattaaaaatta 1
=TT
1183 att-ttaaaaatta 1115
, Name Erom || To || MName | From || To || Dir Sim Pos/Mm:Ts Score
TmSat?7 290 624 Medea 6512 6816 d B8.7255 2.7368 126
290 ataatttt---ttttcaatttaaatct---cgcagatctggcttaaaa-aggcaaaaat-aac-acattt 350
UL == T2 V0 =EH=== 1T =TT D= 1T E 1= -
6512 ataactttgtattttcggecttat-tcttgacgcaaat-tggctcaaaacaagccaaattgaacgaaata- 6578
351 ttggtc-taatt----ctataattttt---tttgacttatgtttaacgaaattttacaaataggaacgtt 412
< TH=EEE T ====T= =TT === 100 T T T =T === 1=~
6579 ---gtcataatttagccca-aattttgeggtttaagtaatttttcagctaatttta-aaa----aa---- 6635
413 attacctgaaaaacatgctaaaacactttttttttgttt-tattttagcaaaatctcgaaaaaaactgag 481
TR | e LT 1=TUE = ET =T T =
6636 atttcaaasaaaaaca----- aaa-------- ttttgtgtctattacagcaa--tttccaaaaaaa----- 6685
482 attttcgttcactataaagacttgaaaaggtcaagtaacaccattttcgaccaaattttgtgtttttcg- 550
==L I==H====111= 0 00 T ====1 E=10=E0==PEEREe e TR EE e e =1+
6686 ---tac--tca----aaaaaatttaaa----cta-ta-ca--attttcgagcaaattttgtgttttttet 6738
551 --gttaatattttgccaaaatcttactcaaaatga-gctaaatccaa---caaaataacattaaattaga 614
==L ====FEPH=TEEEE = 0= el I=1eee e =t ===t 1 0 b=k 11
6739 ctgtt----ttttgtcaaaagtttattcaaaaacaagctaaat-caagctccaatttagtctaatttge- 6882
615 cttatttttt 624
1]
6803 --tatttttt 631@
TmSat78
, Name | Erom To Name From Jo || Dir || Sim Pos/Mm:Ts Score
TmSat78 | 87 370 MUDR-N16 RSa 285 538 || c || ©.7050 5.3000 108
3780 aaaagagcaacaacacacataa--attttaatgaatttttagcataaaa--aatgagtcaaaaaaatatt 3085
FEEE=E L=00EEE === == 1T EEE T=== 00 PR ==FEPEH == 11 =1 1 THEEET
285 aaaaaatca-caaca---ataattattttatt---ttatta--ataaaataaataaaaaataaaaatata 345
304 aaaaaaattactaaaatatgaagataasacaaattattgctgtgttcacataacgcaaaataaa----tac 239
O e I O B e O B B N Fl=0 00 TR ===-11
346 ataataataa--aaact-tgaaaa-aatcaaaaaatt-------- cataaaaatcaaaataaaaaaataa 403
23B attttagataatgattcacttcattgtggagcagaatactttaagctaacaatccacaagaat-aatcta 170
FEE PEERRRREEEE===E=E0E T==0 = PPEEE=T==00 T===1 FE=10 TRee=1it-1-
484 attcaagataatgatt---tttatttt--attagaat-c--tacg---agaat-cagtagaatcaat-t- 459
169 acaataattcaggtgcgggatagaataagacataaatattctaaattaatttagtttaaatatcaatagt 160
N e R =111 T te e te b t=0 fee=1e 1t
460 acaaaaaatca----c----- aaaataattattttattttattaataaaataaatataaa-ataaatata 519
99 taaaaaagttaat 87

528

taaaaaa--taat 530




Name Erom || Teo Name Erom Io Dir Sdm Pos/lm:Ts Score
TmSat78 19 73 MuDR-5 SeTo 4185 4162 d 8.7759 5.68000 74
19 taat-taaattacgaatattttttattt-ctggattaaatat-caaaaactagacttt 73
FEEE=1 0 FEREERRE e e e e et = PEEereE=10 1ee 1r 1=l
4185 taatattatttacgaatattttttatttacttacataaatatccacaaaatatatttt 4162
TmSat79
Name From To Name From To Dir Sim Pos/Mm:Ts Score
I Tmsat7o || 11 42 | EnSpm_28 HM I 7403 7432 c || e.se62 99.0p00 68
42 taagacaactttgaaactaaaatttaaaaaaa 11
FEEE=TEREEEE =T PR EEr e
7403 taata-aactttgaaa-taaaatttaaaaaaa 7432
Name From || To Name Erom To Dir | Sim | Pos/Mm:Ts Score
TmSat79 106 || 341 CryptonH-7 HM 3962 4198 d 0.7186 | 3.8182 lee
1806 atttt---gtagatttt---tttttttaatttcaaagctgtcttagttgatataattttattgtttgege 169
FEEEE=== 100 PP ===T0 THEE PR EE==== 11 ==TEeee te P e ==---- I
3962 attttctagtagtttttatgttatttttattgeaa----gt--tagttgttaaaattttattg------ c 4019
178 actcgtgcttcgtcctcgegta--ctaaagtgttaatt--ttat--agttattga-caatt---ttt--t 227
| 1----- R e N e I N O RN B e AR N I NI R RN R N N B
4020 aat----- tttaaaata---tatgcaaaatatttaaatagttatccagtattttatcaattctgtttact 4081
228 ttaatt-ccaatatcaaatttggtataaaagtttt------ gttaatt--ttataga-ttttt-gtaatt 286
FE =0 = EEEEE =T = 1= TR === ==~ FEEE PE==10 =101 1 |
4082 ttgattgccaaggtcaaatt-gg-a-aaaagttttattcaagttatttagttttcgactttttcgacaat 4148
287 tttttttttcatttcaatatcaaagttgtcaaagttgggaagttggtatataaaa 341
FEEEEEEEE = FEEs 1=t FEPRPEEE == FEEEE ====THEEET
4149 tttttttttagtttttttgttagectttgtcaaaatt-agaagtt----tataaaa 4198
TmSat80
| Name ” From | To | Name | From H To ” Dir || Sim || Pos/Mm:Ts | Score
|  Tmsatga || 9 | 45 | TE-X-11 DR | 1368 || 1481 || ¢ || e.s897a | 2.8088 | 76
45 attattttacaatt--aaaaattgtcgag---aaaatcgtca 9
III||||IIIIIII——|||IIIIII III—--IIII I|||I
1360 attattttacaatttaaaaasattgtggagtgtaaaaccgtca 1481
Name From To | Name From || To Dir Sim Pos/Mm:Ts Score
TmSat80 385 439 | EnSpm-N3 05 415 || 477 d 8.79e3 3.0000 72

385 tttttc-cttttttasac-ggttttatatgttt-ctgta-aa--taattgct-ta-aaaatge 439

415 ttattctcttttttggactggttttatatgtttgecggtacaatttaatgtctctagaaaatge 477




Name From To Name From To Dir Sim Pos/Mm:Ts Score
[ TmSat8e 139 || 361 | Medea | 6315 || 6552 | c | ©.7130 | 3.5385 100
361 gaaatttcgcagaatatttgcatttctgcctgaaaaacgtccgaaaa----aaacaaattg--ttaacat 298
PECEEEE=00= R = FEEEEEE = ee Teeeee e b beer====111 1k =1-= [l
6315 gaaattttgcggaataactgcatttctgtctgtaaaacgtgccaaaacaat aacge caa 6384
297 ttt--tta--atttt----- aaagtcatttttgtatacaatttttagtct-ttttag----- tgt----- 248
Pol===t=-11 - RN N R N N B B N R -
6385 tgtacctactattatcgacaaaagt-attttt-tatattattattattatgttatagcaaaatctcgecaa 6452
247 —-——-- tttaatttatcttaaaaaaacgtgtttaaaa-ggtcgaaaaagagaacattaacaacatttttt 185
—————— I O R R NN O NN O N R AN A o | R R R RN R
6453 aaacactgtaa-taatagttcaaaaacgtgctaaaaacgctcaaaaaaaataa-a--aaaaacat----- 6513
184 caactaaatttggtaatttttgtattatttttgaaaaaatttgtct 139
L e R L L AR A L I RN
6514 -aact---tt--gt-attttcggcttattcttgacgcaaattgget 6552
TmSat83
. Name From Teo Name From | To | Dir || Sim | Pos/Mm:Ts Score
TmSatd3 60 96 KolobokD-11_MyEd 18397 18436 [« 8.8462 2.0000 70
96 atttaataaaga-aca--actaattgtctttattcttctt 60
[ PEEEEREE = =00t ==EF= TEEERTEREEEr T
18397 awttaataaaaacacagcacctattgtctttattcttctt 108436
TmSat86
Name Erom To Name From To || Dir || Sim Pos/Mm:Ts Score
TmSat86 16 192 Gypsy-5N PPa-LTR 186 323 d || ©.7343 3.0000 94
46 tgtccattttaaagagctctcaatagaaaaaatagta---taagaaacac-gtgcttttttagtttcttg 111
FET=EEEEEE =1 ===Theee PEEERER e ===8 1= I=< 10 TP -1 EEET
186 tgactattttaaa-a---ctcaaasagaaaaaatagtaaatttagaaggtctatgatttttt--tttcttg 249
112 gagtggcac-taaaatcattttttt--ttctcaaa-taaagttaagttaataaaattagtattactt-ta 176
D l===10=0 LEERE TEERRE =0 1 TEE=10 T === F0E = LT == 1==111-11
250 aatt---actttaaatcttttttitagtgataaaactacaatt---ttagtagaatt--tct--cttcta 309
177 ccattctaacaaatta 192
==L b=
310 --attcttaggaatta 323
Nage Lrom -] Nang Lron I Rir 2im Bos/Hmils 25008
TmSat86 3e3 332 Polinton-4 SM 7301 7332 C 8.9862 99.0000 68
332 aataatt-ta-atcttgtaataaatcaaggtt 383
FEEEEEE-00=TEEEE TEEEETTEEErrr
7301 aataattctagatcttttaataaatcaaggtt 7332
Name Lrom I Name Eron -] Rir 2dm Bos/limiTs ssors
TmSat86 345 399 Helitron-13 7M 6889 6938 d 0.8148 4.6000 68

345 ttggaaatgactgacaatttcctataaaagtgtgacgtt-tg-tatttgacaatcaa 399

6889 ttggaaa-gaa-gacaatttcctattaaagt---atgttatgcta--tgacaataaa 6938




TmSat87

Name Erom Io Name Erom Io Dir 2im Bos/lim:Ts Score
TmSat87 29 92 hATm-41 HM 366 424 [ 8.7969 1.2588 70
92 aactgttaatcgtagccgaat-aa-tttttacggaat-aatatttcttgattcattttacatcagaa 29
FE = PPN == 0= PP == T === 00 =FE=PEEEEEE PR E=11-11T
366 aattattaat--ta-ctgaattaacttttt---gaattaacatttcttcattcatttta-at-agaa 424
Name Erom Io Name Erom Io Dir 2im Pos/Mm:Ts Score
TmSat87 188 231 PABL AT 1387 1353 C 8.8261 ©6.0080 74
231 taaataatttaacagaaaaaa-taa--actcgacgaatgatttttca 188
FECEEE TERERRREEET = 10 ==110 b =10 TEErr
1387 taaatactttaacagaaaaaaggaaagactagtcaaatgctttttca 1353
TmSat88
Name From To Name From To im Pos/Mm:Ts Score
[ Tmsatss || 153 | 371 Helitron N42 ALy 582 || 8e6 9.7169 3.2500 T 96
153 tatttgtaataatattagtttta-attaataatacag----agtgttccagcttgctaatgtttg-tttt 216
FEPET= PEERREEEEE TRRRE=T0ere oe b t====T= 00 ==0==1 F= 1T =11
582 tatttaaaataatattatttttagattaaaaaaaatggttaaatgtt--a--tagtaaatgtatgattgt 647
217 aattgtttttgcaataaaaaaggaatgaatt--tgggaataaaactcgaa---cacatgtca----agta 277
FEPEEEEE =00 00 PR T =P ==1===0 1 PEE TP ==== 1= 10 T -==- 1111
648 aaaagtttttttaagatataagaaat-aattcat---atttaaaattgaatattatatttcaagagagta 713
278 a----ataaattcgaagcat---cgaattaaattcgttttaaccaattaatttaattatcttagt-ttaa 339
[====TEEPEEE === === 1T == 0T ==== L TEE= PR === PR = 1= 11 -
714 atagtataaattc-a--cattgacgaa--aaa----atataa-aaattaatt---gtatcttaatatta- 769
348 caacaatgg--aagta-aac---aaaaataaaaaattt 371
=Ll FE=l==FT 00 =Fe===THEEE T e 1l
770 -aattatagtaaaatataacaataaaaataataaagtt 806
Name Erom To Name From || To r Sim . Pos/Mm:Ts Score
TmSatss 381 || 447 Helitron-1 DVir 586 | 651 0.8209 || 1.3333 78
447 acactaa-ata-acatgtggtaataatttcatcaaaatcggtt--gat---tagatctcgagttattaaa 385
FEEPE=TE=PE=F0 == FEE=THEEEE P e = FRRP == T T === T T 1 === == FEEEEEETT
586 acaataagatatac-tgta-taa-aatttcatcaagatcggttaagatacataga----- agttattaaa 647
384 aaaa 381
11
648 gaaa 651
Name | Erom || To | Name | Erem | To Dir | Sim Pos/Mm:Ts Score
TmSat88 494 579 bAT-125 HM 2895 2181 d 8.7674 2.1667 80

494 cattttt-tactaatttttaataaatc--agtttttttttaattt---gctctoccgatcaattgtttttg 557

2095 catttttgta--aaatattattgtaccctagtatttcttcaattttgagectctttgat---ttttttttg 2159

558 aggcatt--aaataaaaagttgtt 579

[==TPEE==FEETEEEETE 1
2160 a--cattttaaataaaaaggtgtt 2181




TmSat89

Name | Frem || To Name | Erom To Dir || Sim | Pos/Mm:Ts | Score
[ Tmsatss || 30 || 189 Polinton-5 HM [ 3956 || 4029 d | e.7608 | 3.0000 [ 76
30 tttctaatatattattttgctaaaataggccaaaaaa-tcacttttttgtaaaaaaattgtgtaaaaata 98
FEE=EEPEEEEEEE PEEEReeeer 1= beere =t h-------- ARRRA RN e
3956 tttttaatatattagtttgctaasaaaaataasaaaaaagttac-------- aaaaaaattattgcaatata 4017
99 gaaagtg-aatt 189
ST
4918 aaatgtgtaatt 4829
TmSat90
Name Erom || To Name Erom Io Dir Sim Pos/Mm:Ts sScore
TmSat9e 17 a7 Mariner-52 HSal 163 193 C 8.9832 1.5008 72
47 atttttttaastagaacaccctgtattttat 17
FERPERTTEEEERERR LR =1 THEET
163 atttttttaaatagaacaccccattttttat 193
Name Erom Ie Name Erom Ie Rir Sim Pos/lMm:Ts Scors
TmSat9e 97 190 Tadl-8 PoXa 1342 1430 d 0.7527 2.6600 74
97 aattct-tgasatgttggctaaatgaagctctatgacgctgeaa---aaaccgt-tttgtgctatctttt 161
FEEE E=T0EER = 0=00r =0 = PEPE==EE==1= TR0 === P E =0EEEEErEEeer 1
1342 aattgtctgaaatat-ggccactctaagect--at--c-ctgcaagagaaaccctatttgtgectatctgtt 14085
162 caaataagggcacaatttcactt-tttaca 198
[P0 ====1 Tl f= TP EE- 1T
1486 ccaa-aag----ccatcttacttctttaca 1430
Name Erom To Name Erom To Dir im Pos/Mm:Ts Score
[ Tmsatoe 215 277 I-56 Me || 6205 | 6263 c || e.7812 2.6000 [ 76
277 aaaaatgatgtcaa-ttgtggaaaaaatttaacttctgtgatgctaatgecaaaaccaaatttet 215
RN R A N R A N N O E R IR RN AR AR RR RN AR Y
6205 aaaaat-a-gtcaacttattgataagatttga-ttgtat-aggctaatgcaaaacc-aatttgt 6263
TmSat91
| Name || From | To || Name | From | To || Dir | Sim || Pos/Mm:Ts ” Score |
|  Tmsat91 || 155 || 218 | EnSpm-20 CGi | 3901 || 3972 | d | @.7941 || 8. 0000 [ 76 |
155 atttttgttataaaagtttc-attttaaccaaaaaatca-taaaa----- at-gt--tgatttttigata 214

3901 atttttgttataaaatttactaatttaac--aaaattcactaatattctcatagttatgatttttaaata 3968

215 tgat 218

3969 tcat 3972




TmSat93
Name Lrom Io Name Erom I Dir 240 Eos/lm:iTs 259rs
TmSat93 16 567 MuDR-8_VV 9649 16222 d 8.6827 4.9545 96
16 taaataaaasattattaaaattataa---aaa-------- att--cgaatata--agttatttc--t--- 65
FEEE=REEEEE =E0=T0 e === == ===~ LEE-=1 1 T ==1=T T === -
9649 taaa-aaaaaaw-at-aaaattataattgaaatctcagttattaactactatayta-ttatttcgataaa 9714
66 gttgaaatta-c-taa---aaattagtagtagtagtgataatttttaattatttaaagactttctattaa 130
I N B R e I R O e A A L R R AR R F N AR
9715 gataaatttatcataatataaataa--attaata-tyttaaaasattaacaaattaaatatattaaattaa 9781
131 ta--t------- ttttctat-ttctttctttgacatat---tttaggcatgacaaagactatt--ttta- 184
I L T=E0 DU T T = EE === =1 = T == -
9782 taawttatacaattttatatattatttatatgttatataagttta-ttat-tttaagattattaatttat 9849
185 gaatta------- attcttttctacgagattttgctctaataaatataaacattt-t-tttaattaacta 245
[T ]=mmmee- LT TUE TE==0 EE k=== FEEE T=== 1T FE=T=1-10= 11
9850 taataaatcaaatattcatttata--atatct---tctatt---tatcaa-atttatgtttgttgaaata 9910
246 a-atta-attttt--g-ttaaatat--ttaattccttaaaaaagta-a----gacaaattt-aataactc 302
L 1=EEEE==T= TN == TEE: T DT =T==== =TT 1=
9911 atactagatttttaagtttaaatataaataatttattatttaagtatattttta-aaatttcaatca-ta 9978
383 cagtgt--ttt-atagtgttgaaataaacttta---tacaaaaaggaaacaaaatca-aatttaaaaaaa 365
T == T T T TE=L T===F0 TEEE==T0= D=
9979 aattgtsatttaatagtttttaattaaattkgaaagtaasaaaa--aaataaaattataattgaaatctc 100846
366 aattgtgtgcacta-aaaatgattatgt--at-aacaaaaattaaaaaatcgagttttataaagtcgaaa 431
L1 0-0= 0= 11 L == =T E === T=1ST TTH=T-< 10
10847 agttat-t-aactactataytattatttygataaagataaatt----tatc-a-taatataaa-t--aaa 10185
432 ttaactatacagggtgttaaaaa--aagattgtaaatttttttgaaggctttcacactttgatttttttt 499
L1222 T L T T ET R T e
10166 ttaa-tat-c------ ttaaaaattaacaaattaaatatmtt--aa---attaataawtt-at------- le154
500 gaaaattcgtttttgttttcttttta--ctatat-ttttttttattttctaaaatt-ttaaat--ttaac 563
R N O O N O R R NN e N A N RN A E AN NN AR NI AR
18155 -acaat---tttatatattatttatatgttatataartttattattt--taagattattaatttattaat 108218
564 aaat 567
[111
18219 aaat 10222
TmSat94
Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSat94 102 159 Helitron-N21 Aly 15857 15186 d 8.8364 2.0000 70
182 gatgtgcctttgcatgect-taaaaattgacaacaagtgataaaaatgagcaaaatt-aca 159
FEEE E== TP === 1T =T EEEE =P EEE === 1= TR EEEEE -1
15857 gatgag--tttg---gctataaaaat-gataacaa---a-aaaaatgagcaaaattgaca 15186
TmSat96
Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSat96 73 || 169 | Tad1-67 PoXa 3771 || 3809 | 0.8462 99.6600 68

189 aacaccaaaaaa-ctacaagaaaattgctgtt-tctcag 73

3771 aacacgaaaaacgctacaagaaaattgctcttctctaag 3809




TmSat98

| Name | From ” To ” Name | From ” To | Dir | Sim || Pos/Mm:Ts Score
|  Tmsat9g || 205 | 278 | Merlin9 SM [ 951 || 1ee90 || d || e.7937 | 2.0000 74 |
205 ctactttgtttttatacagagtgtcctttttttaataaatttg-cgaaaaatctaattttgggtcgt 270
FECEEEEETEEEEE = 0= E PPt ==F0E TEE PE==FEERE=TE T ==== 1T = 11- 111
951 ctactttgtttttaaataaagtgt--tttattttat-gatttgtcgecaaa----aattttagg-cgt 1009
TmSat103
Name From To Name Erom To Dir Sim Pos/Mm:Ts Score
[ Tmsat1ies [ 13 [ &2 Gypsy-9 RC-LTR [ 874 [[921 |[ ¢ ][ e.7959 4.5000 72
13 tatattttttcatgatttttgaagtttgaatgttgttggaaaaaatatgt 62
FEETE L0 TEEEEEEEEEEE= P e e b Fer==1=0eE 1
874 tatcttgttgaatgatttttgaaatttgaatgatcttg--agaaagatgt 921
TmSat104
| Name | From | Ig|| Name H From ” To | Dir | Sim | Pos/Mm:Ts | Score |
|  Tmsatilea || 18 | 65 || KolobokE-3 MyEd | 10299 || 18352 || ¢ | e.8113 | 2.5000 [ 72 |
65 aatttaagagat-g--taaca-acacag-a-acatcaaataaagttttttgatt 18
FEEEEEEEERT=1== 1 TEE=PHE= T =1=TEEE T=PEEEEET T 11
18299 aatttaagagatagcatcacatacatagcatacataagataaagttttttgttt 18352
Name Erom Io Name Erom Io Dir 2im Pos/Mm:Ts 2c0re
TmSat104 75 122 BEL-38 CloCur-I 5139 5183 c 8.8261 7.0000 74
122 acacgatttttgaccgattttcttccatatttgcaatttttaageccat 75
FEERREEEE T===10 10 FEE THE=EEEEE e b eert
5139 acacgatttgt---cgtttgtctgccacatttgeaattttgatgecat 5183
Name Erom Io Name Erom Jo || Dir 2im Bos/Mm:Ts Score
TmSat164 194 300 Troyka-1 PtyJor-I 774 9e1 d 0.7876 4.0000 92
194 attaattataaaaatattggtagtcaaaaa----aata-t------- cacgacca---aaataagtt-at 247
FEETEEEEEEEr FEPEEE =0 1 T === 1= H =1 =====-~ PEETE T===THEEE = -1
774 attcattataaaattattggta-taacaaattttagtacttttaccgcactacaaattaaataaattaat 842
248 t-tt-atg--------- tcaaaaaatgcattgaatatgaattttactaatttttttagtgataa 300
R D TEREEEEE PR T EEE==11=1 FEEE ==L
843 tattaatggtataataattaaataatgcattcaatatgaatttta--aa-tatttta--gataa 901
TmSat105
Name From Jo || Name Erom To Dir Sim Pos/Mm:Ts Score
TmSat165 90 123 || Copia-7 RC-T 1203 1233 c 8.9691 1.0000 70

123 gaaaatttgctcaaatttcctaaataattttctc 90

1283 gaaaatt--ctcaaatttcccaaataa-tttcte 1233




TmSat106

| Name || Erom " To ” Name || From || To H Dir | Sim || Pos/Mm:Ts H Score |
|  Tmsatiee || 26 | 89 | Gypsy-14 Cas-LTR | 681 | 748 || ¢ || @a.8254 || 1.6667 [ 86 |
89 aaaatccttatttttagctcaaattaccttgcacgtaaaaagtatgacatttcate-tte--attta 26
FECEEEEEREEE === 1= b= 0ee FER === = TR =T = EEE== 11T
681 aaaatccttattttt--ctcaaa-tactttacacctaaa---tat-ccattttatctttccaattta 740
| Name || FroE_J| To ” Name || From || To || Dir ” Sim || Pos/Mm:Ts | Score |
|  TmSaties | 94 | 121 | Meptune-13 PMon || 357 || 6382 || d || e@.9630 | 99.0000 | 68 |
94 gaaaactagaaaaatagtagattacata 121
FECEEERREEEEEE==TPEEE T
6357 gaaaactagaaaaat--tagattacata 6382
Name | Erom To Name From || To || Dir Sim Pos/Mm:Ts | Score
TmSatlee 183 212 Gvpsy-42 CAp- 2484 2433 C 8.9333 2.0080 76
212 gttttcttttcttgaaagaagatgattgtg 183
PECEEE=EEREEEEEE TEEEEEET e
244 gttttcctttcttgaatgaagatgattgtg 2433
TmSat107
Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSat1e7 52 90 Gypsy-33 Anfu-T 3718 3749 [= 8.8718 99. 0000 70
90 ataaca---aaagacaataaaccaacagcttcaaaccaaatt 52
FEPEEE===FERPEEEe e Beveeet==0 10 FErerer
3716 ataacactgaaagacaatataccaaca--tacataccaaatt 3749
Name Erom || Io Nams Erom I Rir 2im Bos/lm:Ts ssors
TmSatle? 158 207 Gypsy-655 AA-T 4612 4654 C 8.8667 99.0000 76
287 ccaacagcttcaaatcttagtaataaaaagaaacaaggttcaaaaattcg 158
FEPE=TEEEE reeee eee PEEEEE e e ===~ [T
4612 ccaa-agcttgaaatcgaagttataaaaagaaacaag------ aaattcg 4654
TmSat108
Name Erom Io Name Erom Io Dir 2im Bos/lm:iTs Score
TmSat183 389 372 hAT-3N1 CGi 1275 1336 C 8.7656 2.4080 76

372 aaaaacattt-tatagataccgaaaaagcctcaaaaagtctttgttittttgaaaaatcaaatgaa 309

1275 aaatacagttgtatacgcacggaaaacgt-tcaaaaagtccttgtttattgacaaat--gatgaa 1336




TmSat109

(l Name | Erem || To || Name | Erom | To | Dir || =im Pos/lm:Ts | Score ||
| Tmsatiee || 1e || 7@ | Gypsy-35 WVi-T | 2155 | 2212 | d | o.8000 3.5000 | 72 ||
10 tatttaccaagttaaaaaaaag--tgcaaaacattccctgtttttgtataaactt-aaaaaaat 70
R R N R e A R A RN R R RN R R IR RN A R A AR
2155 tagttcccaag--aagaagaaggatggaaaa-attc---gtttttgtattaacttccaaaaaat 2212
Name From To Name From To ir im Pos/Mm:Ts Score
[ Tmsaties | 204 | 246 Gypsy-53 SpEx-LTR 26 |66 c 0.8718 99. 0000 [ 72
248 att-ttttacaa---gtcggtgaaaacaattctatttttaa 204
FEE=TTEEEEEE===TTE e T T TEEETErrrT
26 attgttttacaatttgtcggttaaatcaagtctatttttaa 66
TmSat110
. Name | Erom To Name Erom To Dir || Sim Pos/Mm:Ts Score
TmSat118 22 86 Gypsy-58 C0-1 8125 8185 c 8.8226 6.0000 80
B6 agtaatttaagtaatg--accagaaattgaaaaatactgcttgattaaatt--cttattcaaaaaaaaa 22
FEEE PEEETEERE === 0==TEERTEET T 1----- FEL-PEEEEE==T0Er FEEEEErrr
8125 agtatattaagtaatggtatc--aaattgaaaaasaa----- tga-taaattcacttaaacaaaaaaaaa 8185
TmSatl11l
Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSatlll 47 112 Gypsy-339K_7M-LTR 683 751 d 8.7500 7.0000 72
47 aaacaacatgttttcaaacatgtt---ttttgtatca-aaaatttacagaaaatgcccaaaaatctgtga 112
FEEETEEE =0 PR b ===0err=t=0e=eeeee Peeereeeer teeerereer 1
683 aaaaatcatgatctaaaacatctgcaattttat-tcataaaataaacagaaaatggggaaaaatctgaga 751
Namg Lrom Io Namg Erom I Rir 2dn Bos/ln:iTs asoreg
TmSat111 144 299 x1-3 _SPur 3657 3805 C 08.7237 3.3758 86

299 aaaatgttatttgtaaaaacaaaaaaaa------ atatttgctataatttgga---caagaaattcgtcg 239

3657 aaaatgttatttg-aaatacaaagaaaatataagatactt-cgataatgaggaagttaagaaagtattag 3724

238 aaattagtcatacaat-ttc-tcgtttcataaattaaaaagtgctttttggtegt-tacaattggeatgac 172

3725 aaat--gt--taaaatgatcat--tttaaganatta----- teg-ttgatcttgtatataatt--catg-- 3778

171 ttttattatatttcatttttcaaataat 144

3779 tttcattttactt-gttttgtaaataat 3805



TmSatl1l5

Name From To Name From To Dir Sim Pos/Mm:Ts Score
TmSat115 4 99 Daphne-38 LMi 3174 3260 d 8.7882 8.0000 70
4 actgctttgaacaaaa-tct--gaatatcactttgatttccga-aaaacttggaaaacaccttcttttat 69
FEPPPRREEEE TREE=TEE== =2 T T === TP ====1=THHEEE TEl====1T0 1-1 T 11
3174 actgctttgaaaaaaattcttcg-gta-ca---tgatt----ataaaactagga----accgt-tgtaat 3229
7@ cttcaaactctt---agaaaaaa-aaattgaaaa 99
[ET===FEEE===TTEEEEEE=10E TEErT
3230 ctgca---tcttgaaagaaaaaataaagtgaaaa 3260
TmSat116
| Name | Erom To Name From || Te || Rir || Sim Pos/Mm:Ts | Score
TmSatll6 || 14 188 Polinton-1C HM 9553 || 9752 || d || ©.7322 5. 6667 [ 112
14 tttataaaaa---acaaacaaaataagaaataataattataaa-aat--agaaaaaaaatattttttttt 77
N O O O O R O R N R O N O AR N N
9553 ttgataaaaatttagcaactaaaaaagcaataattaatataaagaatgaagataatcaatgttttaagtg 9622
78 gtaaaatattgcaag---attaaa---aa-a---aataggtctgaaa----agctaaa-aacttaaaaac 132
[Fe===FEVPEEEEE===TEEEE === 10 =1===T1 1= =00 PEE====10 PEEE=1= 10T -
9623 gtg---tattgcaagagcattaaatccaacagataataatcctcaaagagtagataaagagcttaaaaa- 9688
133 ttcaag----aattctaaaatcggataaaaaagcgaaaatcca--at----- aatcgaagaacacaa 188
SLEPE====010 Feee e eeereeer ==ttt ==1=---- LEEE=10 11T
9689 -tcaagctgaaaaaataaactgggataaaata--gaatttccagtatccttaaatcaaatcacacaa 9752
TmSatl117
Name Erom To Name From To Dir Sim Pos/Mm:Ts Score
[ tmsat117 || 26 77 DIRS-4 SpEx [ 5112 5157 || d || @.8542 | 99.0000 [ 76
26 cataaagtctcg-tgttaattaggaattaatgccttgttttgagctgaaaaaa 77
PECERET====1=TPEERREEE===F0 TEEREERRr e e FErer
5112 cataaag----gatgttaatta---ataaatgccttgttttcaccttaaaaaa 5157
TmSat118
Name From To Name Erom To Dir Sim Pos/Mm:Ts Score
I~ Tmsat118 || 269 | 324 Gypsy N1 OD_T [ 1748 | 18e1 | d 0.7857 || 90000 T 72
269 aaaaaaaattctttcaaagatttaaaacgtgtgaataaaattcacaact-tcaaaat 324
FEEEFEEEEE ==10e TeeE =0 PEEEEE e == 11l
1748 aaaataaattcga--aaatattttgaactagtgaataaaattc-caactggcaaaat 18081
TmSat120
| Name | Erom To Name From | To | Dir Sim Pos/Mm:Ts Score
TmSatl2e [ 81 124 KolobokE-1 OcyOle 4755 || 4794 || d 8.8571 99. 60800 74

81 agaaaaattgcataattagcgtcaaattgacgtaaatttgtttc 124

4755 agaaaaattgcataatta---tcatattttc-aaaatttgtttc 4794




TmSatl21

| Name H From ||Ig ” Name || From || To || Dir | Sim || Pos/Mm:Ts H Score
|  Tmsat121 || 4 | 31 | Mariner3-2N1 LMi | sas | 833 || ¢ || @.9310 | 99.0000 [ 70 |

31 agtgtaacggaatttaattttcaa-acct 4

805 agtgtaacgtaatttaattttcaatacct 833

Name | Erom To | Name | Erom Jo || Dir | Sim Pos/Mm:Ts | Score
TmSatl121 35 84 EnSpm-N1 DTa 868 923 d 8.8113 3.5080 74
35 tataaaaatatttcttaaaaat-gaaatgtttt-tgaa----gagcggtttttcaa 84
FETEEEEREEE e =T P =0 =====11 1 THHET
B68B tagaaaaatatttctgaaaaatagaaatattttctgaatttcaaggcgattttcaa 923
Name Erom To Name Erom To Dir Sim Pos/Mm:Ts | Score
TmSat121 119 217 hAT-79_SM 1466 1571 c 8.7549 7.5000 78
217 ttactcttttcttaatgaattttattggaaaaactgtattg--aatat------ t--aaaaaaaatatac 158
PEEEE T ==F0==TEEEer = FRPEEEER e == P ===~ [==11 T T
1466 ttaatcattt--taa--aatttttcttgaaaaactgtattgcctatatagccaatccaataaaaatctac 1531
157 agaagc-taa--aaaaagcaaagtagatactt-gtttcgtaat 119
P LEE=T0==0 0 PEEEE==TEEE=TE =00 1 1
1532 tggagcttaacgatattgcaaa--agat-cttggtttagaaat 1571
TmSat122
Name Erom Io Name Erom To Rir Sim Pos/Im:Ts Score
TmSatl22 55 128 Academ-59 ArMa 978 1849 C 8.8082 4.0008 90
128 ttttacgtcaaatcgatcttaaaaacaaaggtcacagctgaatgttttigacaa---attaaaga-aggaa 63
FEPPREE === 000 TEEERRRr e o PEEeeee =8 b ==1et===1e =1 1l
978 ttttacgt----tc-attgtaasaaacaaaggacccagctgaacgattt--caacggattaaagacattaa 1040
62 aaaa-tgag 55
[FTT-1111
1041 aaaactgag 1849
TmSat123
Name Erom To Name From To Dir im Pos/Mm:Ts Score
[~ Tmsati23 || 359 | 454 Gypsy-15 HRo I 1486 || 1592 | c || e.7812 1.8333 ™ 68

454 tgagaaattaaaaaaacgtcatttgataaag--ttcaagatttcattaaagaagtgg--ttaaaaat--- 392

1486 tgaaaaattagaaa----tca---gacaaacaattcaagatttcaagaaaga--tggaagtaaaaataaa 1546

391 gtgagatttcaa------- ataaaa----- at--ttcaacagcttag 359

1547 at-aaatttcaatgaacatataaaaacgacatgcttcaacatctcag 1592

Fig. S2. Alignments of partial sequence segments between T. madens satDNAs and Repbase-deposited repetitive elements.
Similarities between satDNAs and Repbase entries were accessed by the CENSOR tool on October 17" 2025.
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Fig. S3. Localization of the low-copy-number satDNAs TmSat5 (A), TmSat6 (B), TmSat7 (C), TmSat8 (D), TmSat9 (E),
TmSat10 (F), and TmSat11 (G) on the T. madens metaphase chromosomes (2n=20+supernumeraries) determined by
fluorescence in situ hybridization. The first panels show the chromosomes in a black and white version to better
visualize the contours of the chromosomes. The chromosomes are stained in DAPI (blue fluorescence), while satDNA-
specific probes are shown in green. The bar represents 3 um.
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TmSat2 - subB GTGTTTAAATAGCCGTTTTCAGCCACTATAATAG-AATTTACGCAACTTTTAAT
TmSat2 - subC --GATGAAATAACTGTTTTCAGTCAAAATAA-AGCAATTTGAGCTATTTCCAAT
TmSat2 - subD ACGCTTAATTAACAGTTTTCTGCAAAAATAAAGCAAAATGGA
TmSat2 - subE GTGTTTAAATAGCCGTTTTCAGCCACTATAATAC-AATTTACGCAACTTCTCAT
TmSat2 - subF GTATTAAAATTGCGGTTTCTAGACAAAATGAGAC-GATTTGATTATATTCCAAC
TmSat2 - subG GTGTTT-ATTCGTCGTTTACGGCCAAAACAAGACTATTTTGATTAATTTCTAAT
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subD 57.28% 63.73% 60.78% 49.47%
SubE 59.65% 92.86% 62.83% 60.78% 57.94%
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subG | 56.67% 56.67% ﬁ 63.33%  53.33% 5833%  65.00%  63.33%
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56, 30
a1 - mad1_1
78 — subA
89 ————— mad1_ 2
al SubF silits
96
—— subB —— SubA
97 66
75 — subG
—— subE
subF
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subD subB

Fig. S4. Structural organization of TmSatl and TmSat2 repeat units. (A) Schematic representation of TmSatl and TmSat2
structure and the organization of their subunits. The arrows indicate the orientation of the subunits. (B) Alignment of the
TmSatl and TmSat2 subunits and matrix of their pairwise similarities. (C) Maximum likelihood trees reflecting relationships
between the TmSat2 subunits (left) and the TmSat1-TmSat2 subunits (right). The numbers above the branches indicate
the percentage of bootstrap values for 100 replicates.
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Fig. S5. Short (<10 bp) inverted repeats in the subunits of TmSatl and TmSat2 (A), and predicted secondary
structures of TmSatl and TmSat2 repeat units (B). Potential secondary structures were predicted using the
RNAfold tool [63] and DNA Matthews 2004 energy model.
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Fig. S6. The ModDotPlot visualization of the multi-megabase sized regions containing intermingled arrays of
TmSatl and TmSat2 satDNAs in the four contigs (ptg000032Il, ptg000011l, ptg000031l, and ptg000014l) from the
Tmad1.0 assembly. The lengths and positions of the TmSat1-TmSat2 regions within the contigs are indicated below
the contig names, and the identity estimate values are shown in the color histogram along each plot.
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Fig. S7. The length of the TmSat1 arrays related to the number of subarrays they contain.
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Fig. S8. Diverged subunits INV_1a and INV_1b from the inversion sites in the TmSat1 arrays. (A) Alignment of
INV_1a, INV_1b and the canonical TmSatl subunit madl_2, and the matrix of their pairwise similarities. (B)
Predicted secondary structures formed at the INV_1a and INV_1b inversion sites. The potential hairpin
conformations were predicted using the RNAfold tool [63] and DNA Matthews 2004 energy model.
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INV_2 sequence and the canonical TmSat2 subunits sub_G and sub_F. The sequence logo indicates 12 nucleotide differences between
INV_2 and the subG+subF subunits. (B) The most parsimonious scenario of how an inversion rearrangement could occur between
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(92.9%) among the TmSat2 subunits (as indicated in Fig. S4B-C).
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Fig. S12. PCA clustering of TmSatl and TmSat2 monomers, as well as INV_1a, INV_1b, INV_2, TRANS1, and TRANS2 segments derived from the 12 longest contigs of the Tmad1.0 assembly. Owing
to the large number of annotated TmSatl and TmSat2 monomers, these datasets were downsampled by randomly selecting 100 monomers from each contig. For all other sequence sets, the
complete sets of annotated sequences were included. Each dot corresponds to an individual sequence, colored according to its contig of origin.
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Fig. S14. Meiotic bouquet-like configurations showing associations among non-homologous chromosomes of T. madens. The first panels display
chromosomes in black and white to better visualize their contours. DAPI-stained chromosomes (blue) were analyzed by two-color FISH using TmSat1
(red) and TmSat2 (green) probes. The final panels show the overlap of the signals. Scale bar = 3 um.
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truncated repeats (marked by vertical stripes) from the juxtaposed satDNAs.
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Fig. $18. K-mer analysis of the satDNAs TmSat1, TmSat2 and TmSat4, performed to investigate the possible presence of the
orthologous satDNAs in the congeneric species T. castaneum and T. freemani. Representative k-mers derived from each
satDNA were used as queries in a search against the genome assemblies of T. castaneum (TcasONT) and T. freemani
(Tfreel.0). The resulting matching sequences, representing hits from each genome, were then aligned to the corresponding
satDNA consensus using the Bowtie algorithm implemented in the Geneious software. This approach revealed that the

primary mappings of the TmSat-derived k-mers are mainly to the A+T-rich regions of TmSat1 (A), TmSat2 (B) or TmSat4 (C)
consensus sequences.
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Fig. S19. The relationships between the orthologous satDNAs TmSat3 from T. madens, TfSat02 from T. freemani,
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Fig. S20. Alignments of the T. madens low-copy-number satDNAs and their orthologs among the known T.
castaneum and T. freemani satDNAs. Pairwise identities between the consensus sequences are indicated.
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Fig. S21. Comparison of the TmSat2 consensus sequence defined in this work and the GenBank entry U30599
[23]. (A) The alignment of the consensus sequences, showing 90.4% of pairwise similarity. (B) Distribution of
nucleotide sequence similarities between monomers annotated in the 7. madens genome assembly Tmad1.0 and
the sequence U30599 (upper panel), and the consensus sequence TmSat2 (bottom panel). The similarities above
90% are shown.





