APPENDIX 1
The Draft Genome of Cochliopodium minus reveals a complete meiosis toolkit and provides insight into the evolution of sexual mechanisms in Amoebozoa 

Yonas I. Tekle*1, Fang Wang1£, Hanh Tran1£, T. Danielle Hayes2,3, Joseph F. Ryan2,4

[bookmark: _GoBack]Repetitive elements of Cochliopodium minus draft genome
In order to identify repeat elements in the C. minus draft genome assembly, RepeatMasker (Omicsbox v2.0.36) was used with the soft masking option. Repeat masking was done using HMMER search engine along with the eukaryotic database. Our analysis revealed that the draft genome of Cochliopodium minus is composed of ~93.7% non-repetitive DNA (Appendix Fig. 1). The remaining ~6.3% are composed of various elements including short-interspersed nuclear elements (SINEs), Long interspersed nuclear elements (LINEs), long terminal repeats (LTRs), DNA transposons, Rolling-circles, small RNA, Satellites, simple repeats and low complexity regions (Appendix Fig. 1). The latter two make up most of the repetitive genomic region (6.31%). Repetitive genomic regions are among the hardest regions to assembly. Accurate predictions of these regions require high quality and long-reads. Given the complex nature of the repetitive regions, this preliminary result needs further analysis.
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Appendix Figure 1. Genomic composition of the draft genome of Cochliopodium minus.




Mitochondrial genome of Cochliopodium minus
Our assembly of mitochondrial genome resulted in a total size of 52,063 bps (Appendix Figs. 2, 3). The mitochondrial genome is composed of the complexes of electron transport chain  (NADH, Cytochromes), ATP synthase, ribosomal-proteins and -RNAs as well as transfer RNAs (Appendix Figs. 2, 3). Our genomic data mostly comes from nuclear pellets and most of the mitochondria were removed along with bacteria contaminants. This step was necessary in order to minimize contamination from food bacteria. As a result, our attempt to reconstruct a circular mitochondrial genome of Cochliopodium minus likely indicates its incompleteness (Appendix Fig. 3). Nevertheless, our mitochondrial genome consisted of most of the well-known genes described in amoebae and other eukaryotes.
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Appendix Figure 2. Genomic composition of Cochliopodium minus mitochondrial genome analyzed using MITOS (http://mitos.bioinf.uni-leipzig.de/index.py)1.
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Appendix Figure 3. Circular mitochondrial genome of Cochliopodium minus showing gene arrangements reconstructed using OGDRAW (https://chlorobox.mpimp-golm.mpg.de/OGDraw.html%20)2.  Refer Appendix Figure 2 for the complete list of genes.



1	Bernt, M. et al. MITOS: improved de novo metazoan mitochondrial genome annotation. Mol Phylogenet Evol 69, 313-319, doi:10.1016/j.ympev.2012.08.023 (2013).
2	Greiner, S., Lehwark, P. & Bock, R. OrganellarGenomeDRAW (OGDRAW) version 1.3.1: expanded toolkit for the graphical visualization of organellar genomes. Nucleic Acids Res 47, W59-W64, doi:10.1093/nar/gkz238 (2019).
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SINEs : 382 (0%)
LINEs : 2373 (0%)



LTR elements : 5032 (0.01%)
DNA transposons : 6600 (0.01%)



Rolling-circles : 0 (0%)
Unclassified : 16112 (0.02%)



Small RNA : 125 (0%)
Satellites : 1612 (0%)
Simple repeats : 3027957 (4.04%)
Low complexity : 1695657 (2.27%)



Non-repetitive : 70151760 (93.65%)



Repeat Type Distribution [Cpen_scaffolds.v2]
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Name Start Stop Strand Length ovl/nc Codons Infos
OH_14-c 2752 2832 + 81 258



OH_1-c 3091 3183 + 93 134



trnM_1(cat) 3318 3391 + 74 156 svg ps



nad4 3548 4894 + 1347 393 ATG/TAA



nad6 5288 5788 + 501 179 ATT/TAA



OH_10 5968 6103 + 136 113



nad3 6217 6570 + 354 119 ATG/TAA



OH_16 6690 6793 + 104 105



OH_23 6899 6985 + 87 1493



trnW(tca) 8479 8550 + 72 41 svg ps



cox2 8592 9279 + 688 148 ATG/T(AA)



OH_17 9428 9518 + 91 61



OH_3-c 9580 9623 + 44 237



rrnL 9861 12246 + 2386 19 svg ps



OH_3-g 12266 12306 + 41 90



trnQ(ttg) 12397 12467 + 71 -2 svg ps



trnS2(tga) 12466 12551 + 86 104 svg ps



OH_12-c 12656 12683 + 28 921



OH_11-c 13605 13765 + 161 116



nad2 13882 14889 + 1008 73 ATT/TAA



OH_1-a 14963 15037 + 75 158



OH_1-j 15196 15266 + 71 179



OH_2-e 15446 15495 + 50 31



trnL1(tag) 15527 15615 + 89 -2 svg ps



OH_2-f 15614 15690 + 77 21



atp9 15712 15924 + 213 -14 TTA/TTT



OH_7 15911 16127 + 217 15



trnS1(tct) 16143 16216 + 74 34 svg ps



trnY(gta) 16251 16332 + 82 -1 svg ps



trnM_0(cat) 16332 16403 + 72 7 svg ps



trnF(gaa) 16411 16484 + 74 5 svg ps



trnL2(taa) 16490 16574 + 85 109 svg ps



OH_8 16684 16860 + 177 323



OH_3-i 17184 17254 + 71 13



trnC(gca) 17268 17335 + 68 2 svg ps



trnK(ttt) 17338 17410 + 73 -1 svg ps



trnN(gtt) 17410 17483 + 74 12 svg ps



trnA(tgc) 17496 17568 + 73 51 svg ps



OH_11-b 17620 17657 + 38 22



nad4l 17680 17958 + 279 292 ATT/TAA



nad5 18251 19978 + 1728 167 ATT/TAA



atp6 20146 20769 + 624 63 ATG/TAG



OH_15 20833 20900 + 68 24



cox3 20925 21755 + 831 17 ATG/TAA



OH_13-b 21773 21868 + 96 177



OH_11-d 22046 22121 + 76 1266



OH_3-f 23388 23572 + 185 122



nad1 23695 24631 + 937 508 ATG/T(AA)



OH_1-b 25140 25219 + 80 326



cox1 25546 27006 + 1461 1377 ATG/TAA



OH_22 28384 28446 + 63 428
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OH_4-d 28875 29087 + 213 825



OH_2-b 29913 29992 + 80 379



OH_12-b 30372 30415 + 44 1238



OH_13-c 31654 31698 + 45 199



OH_19 31898 31979 + 82 513



OH_13-a 32493 32521 + 29 41



OH_21 32563 32624 + 62 486



OH_1-g 33111 33163 + 53 502



OH_5 33666 33837 + 172 370



OH_0-a 34208 34464 + 257 503



OH_14-a 34968 35082 + 115 458



OH_9 35541 35667 + 127 275



OH_4-b 35943 36013 + 71 -3



cob 36011 37135 + 1125 107 ATA/TAA



OH_1-e 37243 37307 + 65 256



OH_3-d 37564 37643 + 80 38



trnV(tac) 37682 37754 - 73 81 svg ps



OH_12-a 37836 37955 + 120 440



OH_1-f 38396 38531 + 136 505



OH_6 39037 39215 + 179 601



OH_2-c 39817 39975 + 159 222



trnP(tgg) 40198 40269 + 72 15 svg ps



trnH(gtg) 40285 40357 + 73 13 svg ps



trnM_2(cat) 40371 40442 + 72 4 svg ps



OH_4-c 40447 40527 + 81 236



OL 40764 40787 + 24 236 svg ps



OH_0-b 41024 41356 + 333 260



trnE(ttc) 41617 41689 + 73 2 svg ps



trnD(gtc) 41692 41763 + 72 31 svg ps



OH_18-c 41795 41833 + 39 156



OH_20 41990 42096 + 107 -3



rrnS_1 42094 42268 + 175 38 svg ps



rrnS_0 42307 43442 + 1136 240 svg ps



OH_1-d 43683 43771 + 89 213



OH_1-i 43985 44012 + 28 771



OH_3-e 44784 44871 + 88 443



OH_18-a 45315 45481 + 167 696



OH_4-f 46178 46224 + 47 509



OH_24 46734 46777 + 44 397



OH_4-a 47175 47246 + 72 196



OH_14-b 47443 47521 + 79 191



OH_3-a 47713 47807 + 95 40



OH_3-b 47848 47936 + 89 276



OH_3-h 48213 48276 + 64 91



OH_2-a 48368 48497 + 130 193



OH_4-e 48691 48817 + 127 565



OH_18-b 49383 49416 + 34 472



OH_2-d 49889 50086 + 198 629



OH_11-f 50716 50766 + 51 440



OH_1-h 51207 51307 + 101 40



OH_11-e 51348 51387 + 40 516



OH_11-a 51904 51941 + 38 2846



tRNA gene rRNA gene protein coding gene
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Contact: mitos@bioinf.uni-leipzig.de



Warning(s) and peculiarities:




Features not found: trnI, trnR, atp8, trnT, trnG
Split/duplicated features: rrnS, trnM, OH
Non standard features: atp9
Translational exceptions: 

start=atp9, 

stop=atp9,
Overlaps:(atp9,OH):14; (OH,cob):3; (OH,rrnS):3; (trnQ,trnS2):2; (trnL1,OH):2; (trnY,trnM):1;
(trnK,trnN):1;



      History      Status & Statistics
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ribosomal RNAs
transfer RNAs
ribosomal proteins (LSU)
ribosomal proteins (SSU)
ATP synthase
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complex III (ubichinol cytochrome c reductase)
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