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Identification and analysis of an expanded mitochondrial genome in
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Abstract BLAST search against the whole genome PacBio sequencing reads derived from four Helicoverpa armig-
era male pupae by using the published mitochondrial genome of this insect retrieved 11 reads, one of which, read
66003, represented an expanded mitochondrial genome of H. armigera. Its size is 27 113 bp and, like the pub-
lished mitochondrial genome of H. armigera, contained all the 13 protein-coding genes, two rRNA genes, 22
tRNA genes and one A/T-rich region in the same order. In addition, this genome contained a 11 467 bp expanded
region inserting into the coding sequence of cox1. The insertion encodes a ATP-dependent RNA helicase, contai-
ning fragments of several different transposable elements but lacking group I and group [ introns. Sequence-spe-
cific PCR failed to find the presence of this expanded mitochondrial genome in multiple individuals. These results
indicated that this expanded mitochondrial genome rarely occurred through a recent horizontal transfer event of
nuclear DNA sequence into the normal mitochondrial genome and its frequency remained extremely low. The ex-
panded mitochondrial genome described here represents a distinct variation of mitochondrial genome.
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Table 1 Eleven PacBio reads homologous to Helicover pa armigera mitochondrial DNA

Read 415 Read KJ#/bp  Read B 5JE/ % Query VERL X [i] Query B/ % HILLE/ %

Read no.  Length of read  Coverage of read Matched region of query Coverage of query  Similarity
2281 21 586 15 11 005—14 322 22 95
36137 13 017 46 1—3 176,12 607—15 347 39 96
66003 41 476 66 15 347—2 376,2 352—400,357—1 100 97
99261 4 612 100 4 399—185 30 87
119177 13 381 100 4 690—15 344,1—3 313 91 94
147013 20 101 42 15 347—7 527,500—1 54 97
53580 16 957 91 12 557—5487,4 802—10 697,10 692—12 554,4 008—4 606 100 95
134466 13 624 24 3992—7 216 21 97
81475 19 737 26 14 125—9 317,297—1 33 97
147410 18 383 25 1 937—6 497 30 95
27297 12 161 35 2 113—6 321 28 94

D Query R AT A BUE# LRI DNA,

Query indicates the published normal mitochondrial genome of H. armigera.
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Fig. 1 Structure of the expanded mitochondrial genome of Helicoverpa armigera
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Fig. 2 Gene structure of the RNA helicase in the expanded region
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Table 2 Prediction of transposable elements (TE) in the expanded region

(A J5 1] B JRE T 24 K B JRE -2 531) 5 JAEFUCIE X (1] ARABLEE/ %%
Location Direction Name of TE Class of TE Matched region in TE Similarity
239—279 a4 EnSpm2_MT DNA/EnSpm/CACTA 3289—3326 85
494—597 a4 Tetris_Dvir DNA 858—957 73
789—843 — Gypsyl—1_AO LTR/Gypsy 1206—1255 84

2028—2139 = RTE—5_BM NonLTR/RTE 351—462 67
2266—2327 — RTE—1_DAn NonLTR/RTE 8—69 76
2506—2619 — Copia—5_Mad—LTR LTR/Copia 42—143 67
2785—2909 — Gypsy—1_DFi—T LTR/Gypsy 373—498 73
3222—3281 = MuDR—14_GM DNA/MuDR 12490— 12547 77
4503—4599 - EnSpml_HM DNA/EnSpm/CACTA 1580—1674 77
4607—4685 + EnSpm6_SB DNA/EnSpm/CACTA 6366—6453 76
4793—4840 + Penelope—1_DK NonLLTR/Penelope 1331—1382 78
5248—5302 — REP—2_PBa Interspersed_Repeat 876—924 80
5377—5415 a4 Gypsy—1_LMi—1 LTR/Gypsy 456—495 82

c_ _
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8467—8861 a4 RTE—5_Hmel NonLTR/RTE 2551—2946 63
9138—9812 - RTE—17_Hmel NonLTR/RTE 1—682 66
9875—9964 — EnSpm3_DR DNA/EnSpm/CACTA 6700—6799 77
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