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Abstract In eukaryotic cells, mitochondria are the sites of oxidative phosphorylation. It is widely present in
organisms and has independent genetic material DNA, can participate in cytoplasmic inheritance. At present, the
mitochondrial genome of Flammulina velutipes has been analyzed, but its polymorphism in different strains has not
been reported yet. In this study, we assembled and annotated the mitochondrial sequences of three F. velutipes
(6-3, 6-21, L22) in combination with the published mitochondrial genome of F. welutipes 4019-20. The
comparative analysis of genomes showed that the mitochondrial genome length of F. velutipes was between 87
646~88 508 bp, the number of encoded proteins is 15, the number of encoded tR-NA is 26, and the gene encoding
TRNA large and small subunits is 1 in each. All strains contained 10 introns except 4019-20, which contained 9
introns. Further synteny of the mitochondrial genome structure of the four F. velutipes strains showed that there
were four different fragments among the four strains, among which the different fragment I was the 4" intron of

COX1 gene (absent in strain 4019-20). Meanwhile, we also detected two translocation fragments in F. velutipes
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mitochondrial genome, and there were ~ 1.6kbp and ~ 2.8kbp polymorphisms at the translocation sites. The results

of this study can provide a certain data basis for the study of the mitochondrial genome structure and genetic

characteristics of F. velutipes.
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Figure 1 Mitochondrial genome map of F. velutipes
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Table 1 Basic parameters of four F. velutipes mitochondrial genomes

R KJZ (bp) GC &&(%) MWiBEA tRNA ¥ H RNA % H A A

Strains Length (bp)  GC (%) Protein-coding genes ~ tRNA number ~ rRNA number  Intron number

4019-20 88,508 16.5 15 26 2 cox1 (7); cob (1); nad5 (1)
6-3 87,646 16.7 15 26 2 cox1 (8); cob (1); nad5 (1)
6-21 87,979 16.7 15 26 2 cox1 (8); cob (1); nad5 (1)
L22 88,390 16.7 15 26 2 cox1 (8); cob (1); nad5 (1)

FH, B FE 4019-20 B HoAth = #k B AR RS S DA N
F(3R 2) VURK BAZAR TR 2 R & W& PRI K
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Figure 3 Polymorphisms of translocation fragments
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Table 2 Overview of mitochondrial introns in F. velutipes

R WNET e K THIBE B HE PRy X 3

Strains Intron Class Length (bp) ORF Conserved domain

4019-20 Cox1-il IB 1576 orf381 GIY-YIG_SF superfamily
Cox1-i2 IB (3) 1515 orf372 LAGLIDADG 1 superfamily
Cox1-i3 IB 1257 orf387 LAGLIDADG 1 superfamily
Cox1-i4 I (derived) 1 496 orf240 *
Cox1-i5 IB (5", IB (3") 1116 orf345 LAGLIDADG 1 superfamily
Cox1-i6 IB 1619 orf330; orfl11 LAGLIDADG 1 superfamily
Cox1-i7 1A 1343 orf234 GIY-YIG_Cterm
Cob-il ID 1525 orf344 grplintron_endonuclease
Nad5-il Ic2 1282 orf418 2 LAGLIDADG 1 superfamily

6-3 Cox1-il IB 1 566 orf381 GIY-YIG_SF superfamily
Cox1-i2 IB (3) 1534 orf372 LAGLIDADG 1 superfamily
Cox1-i3 IB 1257 orf387 LAGLIDADG 1 superfamily
Cox1-i4 IB 1449 orf375 GIY-YIG_SF superfamily
Cox1-i5 I (derived) 1 496 orf240 *
Cox1-i6 IB (5) 1116 orf345 LAGLIDADG 1 superfamily
Cox1-i7 IB 1618 orf330; orfl11 LAGLIDADG 1 superfamily
Cox1-i8 IA 1332 orf283 grplintron_endonuclease
Cob-il ID 1525 orf344 grplintron_endonuclease
Nad5-il (67 1282 orf327 LAGLIDADG 1 superfamily

6-21 Cox1-il IB 1 566 orf381 GIY-YIG_SF superfamily
Cox1-i2 IB (3) 1534 orf372 LAGLIDADG 1 superfamily
Cox1-i3 IB 1257 orf387 LAGLIDADG 1 superfamily
Cox1-i4 IB 1449 orf349 GIY-YIG_SF superfamily
Cox1-i5 * 1496 orf240 *
Cox1-i6 * 1116 orf345 LAGLIDADG 1 superfamily
Cox1-i7 IB 1618 orf330; orfl11 LAGLIDADG 1 superfamily
Cox1-i8 IA 1332 orf283 grplintron_endonuclease
Cob-il ID 1526 orf314 grplintron_endonuclease
Nad5-il (67 1282 orf327 LAGLIDADG 1 superfamily

L22 Cox1-il IB 1 566 orf381 GIY-YIG_SF superfamily
Cox1-i2 IB (3) 1534 orf372 LAGLIDADG 1 superfamily
Cox1-i3 IB 1257 orf387 LAGLIDADG 1 superfamily
Cox1-i4 IB 1449 orf375 GIY-YIG_SF superfamily
Cox1-i5 I (derived) 1496 orf240 *
Cox1-i6 IB (5) 1116 orf345 LAGLIDADG 1 superfamily
Cox1-i7 IB 1618 orf330; orfl11 LAGLIDADG 1 superfamily
Cox1-i8 IA 1332 orf283 grplintron_endonuclease
Cob-il ID 1525 orf344 grplintron_endonuclease
Nad5-il 1 (67) 1282 orf327 LAGLIDADG 1 superfamily
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Note: *: means "none"
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Table 3 Annotation on the different fragments of four Flammulina velutipes mitochondrial genomes

Earh B L7 A IR R Sht A Eff  GenBank Z3%5
Differential fragments Strains Position Annotation Encoding proteins E-value GenBank Accession no.
I 6-3 4846-6293  Cox1-i4; orf375 GIY-YIG type homing endonuclease le-166 YP_009129959.1
6-21 4846-6293  Cox1-i4; orf349 GIY-YIG type homing endonuclease 2e-166 YP_009129959.1
L22 4846-6293  Cox1-i4; orf375 GIY-YIG type homing endonuclease le-166 YP_009129959.1
I L22 64 872-65 668 orf657 * * *
I 4019-20 63 131-63 941 orf832 RNA polymerase 6e-14 BABI13498.1
v 4019-20 79 100-80 996 orf370; * * *
ba PN
Note: *: means "none"
% 4 B BUERE Nodes). & B8 #k £ R 74 5 X 4H K B2 .GC & & i
Table 4 Annotation of translocation fragments DNAMAN B AFE #4715 50 8. f# ] Mauve 25044 %t
LL3 Bl FrBe2 e TE PR LR B R 2 AT IR X oo, AR5
Strains Fragment 1 Fragment 2 PREG R4 L K 2H (Darling et al., 2004).  ZA 4 K 1%
b R (AT R K H 1E 26 2 # CGView Server (http:/stothard.afhs.
Position Annotation Position Annotation

6-3 59177-59583 orf379
6-21 59120-59526 orf379
L22 59178-59584 orf379
4019-20 68102-68508 orf245

68 856-69 486 orf500
69 144-69 729 orf485
69 600-70 230 orf500
57 857-58 326 orf384
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3RS FE
3t E R E E AR

AHIE FE L 35 FH DU bk 4 2 A ok 1) 2 DR A7 9
T M. BAAZ T Bk 4019-20 £ R 4R JE 4L 3 H
GenBank, & 5554 IN190940.1. = 5 (1) 50 A% T ik
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code: Yeast Mitochondrial), X} F#E 47V R . 1 ZE
JF R A% 0 2 b A 5 DR 4H (1) B 1 B 2R [A] . rRNAL (R~
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