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Abstract: Samsoniella hepiali is an incredibly valuable medicinal entomogenous fungus,
belonging to Samsoniella of Cordycipitaceae. The mitochondrial genome of S. hepiali holotype
strain ICMM 82-2 was sequenced, assembled, and annotated. It was found that the mitochondrial
genome was a circular DNA molecule with 24 246 bp in length. The gene regions accounted for
85.10%, encoded 42 genes, containing 15 PCGs, 2 rRNA and 25 tRNAs. ATG was the start codon,
and TAA was the end codon of 15 PCGs. The preferred codon was UUA. There were significant
differences in the frequencies of amino acids in the PCGs, and Leu had the highest frequency. The
25 tRNAs coded for all 20 amino acids, and 19 tRNA genes adopted a typical cloverleaf structure.
The 14 concatenated mitochondrial PCG genes’ phylogenetic trees consisting of 50 species of 6
families in Hypocreales were built for studying the systematic position of S. hepiali holotype
strain. The results showed that S. hepiali holotype strain belonged to Samsoniella of
Cordycipitaceae in Hypocreales. Collinearity analysis of the mitochondrial genome of
Cordycipitaceae showed that the number of homologous regions in 12 species was five and that of
the other 3 species was six, and the length of homologous regions A and B was different.
Compared with the other species, S. hepiali mitochondrial genome has smaller and shorter
homologous regions. Based on analyzing the mitochondrial genome of S. hepiali holotype strain,
this study once again confirmed the phylogenetic position of S. hepiali, providing important data
of phylogeny for the future studies of Samsoniella with medicinal value.
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Samsoniella hepiali
mitochondrial genome I
24 246 bp ‘
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[] Complex I (NADH dehydrogenase)

] Complex III (ubichinol cytochrome ¢ reductase)
] Complex IV (cytochrome ¢ oxidase)

[ ATP synthase

[ Ribosomal proteins

[l Transfer RNAs

I Ribosomal RNAs

1SS e th SR E AR (ICMM 82-2)Z f (4 B [F 40 [E i
Fig. 1 The circular map of the complete mitochondrial genome of Samsoniella hepiali holotype strain
(ICMM 82-2).
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Table 1 Gene composition of the complete mitochondrial genome of Samsoniella hepiali holotype strain
(ICMM 82-2)
FEIH X3 IS8 LA )X E AR T AR S
Gene Region Length (bp) Intergenic length (bp) Start codon End codon Anticodon
nad6 35-667 633 47 ATG TAA
trnV-TAC 729-800 72 61 — — TAC
trnl-GAT 808-879 72 7 — — GAT
trnS-TGA 924-1 008 85 44 — — TGA
trnW-TCA 1010-1 081 72 1 — — TCA
trnP-TGG 1254-1325 72 172 — — TGG
rnl 1358-6 175 4818 32 — —
rps3 40875418 1332 — ATG TAA
trnT-TGT 6 188—6 258 71 12 — — TGT
trnE-TTC 6262-6 333 72 3 — — TTC
trnM-CAT 6 335-6 405 71 1 — — CAT
trnM-CAT 6 530-6 602 73 124 — — CAT
trnL-TAA 6 606-6 687 82 3 — — TAA
trnA-TGC 6 691-6 762 72 3 — — TGC
trnF-GAA 6 764—6 836 73 1 — — GAA
trnK-TTT 6 8426 914 73 5 — — TTT
trnL-TAG 6 922-7 005 84 7 — — TAG
trnQ-TTG 7 009-7 081 73 3 — — TTG
trnH-GTG 7 086-7 159 74 4 — — GTG
trnM-CAT 7197-7 268 72 37 — — CAT
nad?2 7 276-8 940 1 665 7 ATG TAA
nad3 8 940-9 359 420 -1 ATG TAA
atp9 9 534-9 758 225 174 ATG TAA
cox2 9 850-10 599 750 91 ATG TAA
trnR-ACG 10 642-10 712 71 42 — — ACG
nad4L 10 749-11 018 270 36 ATG TAA
nad5 11 018-13 000 1983 -1 ATG TAA
cob 13 177-14 337 1161 176 ATG TAA
trnC-GCA 14 417-14 488 72 106 — — GCA
coxl 14 773-16 380 1 608 257 ATG TAA
trnR-TCT 16 579-16 649 71 198 — — TCT
nadl 17 246-18 349 1104 596 ATG TAA
nad4 18 556-20 004 1449 206 ATG TAA
atp8 20 074-20 220 147 69 ATG TAA
atpb 20 295-21 077 783 74 ATG TAA
rns 2135622 830 1475 278 — —
trnY-GTA 22 871-22 953 83 40 — — GTA
trnD-GTC 22 957-23 029 73 3 — — GTC
trnS-GCT 23 072-23 152 81 42 — — GCT
trnN-GTT 23 161-23 231 71 8 — — GTT
cox3 23 309-24 118 810 77 ATG TAA
trnG-TCC 24 163-24 233 71 44 — — TCC
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Percentage (%)
Y
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R
Amino acids

Ile Lys Leu Met Asn Pro GIn Arg Ser Thr Val Trp Tyr

2 EEERERIEHSHARERERERACMM 82-2)Z R A R F B RIBER FIERAME
Fig. 2 The frequencies of amino acids in the PCGs of the complete mitochondrial genome of Samsoniella
hepiali holotype strain (ICMM 82-2).

F*2 RIS IR EE R ERAICMM 82-2)Z% kA E FH PCGs BB FERAER

Table 2 Codon usage in PCGs of the complete mitochondrial genome of Samsoniella hepiali holotype strain

(ICMM 82-2)
AR WA SR AR AR AW T A XSRS
Amino acid Codon N F{fi I RSCU Amino acid Codon N Ffii & RSCU
Stop codon UAA 15 2.00 Asn AAU 236 1.74
UAG 0 0.00 AAC 35 0.26
Ala GCU 157 2.33 Pro CCU 102 2.68
GCC 17 0.25 Cccc 5 0.13
GCA 87 1.29 CCA 42 1.11
GCG 8 0.12 CCG 3 0.08
Cys UGU 25 1.79 Gln CAA 93 1.86
UGC 3 0.21 CAG 7 0.14
Asp GAU 105 1.83 Arg AGA 91 5.20
GAC 10 0.17 AGG 0 0.00
Glu GAA 115 1.90 CGU 14 0.80
GAG 6 0.10 CGC 0 0.00
Phe UuuU 257 1.36 CGA 0 0.00
uuc 122 0.64 CGG 0 0.00
Gly GGU 174 222 Ser AGU 162 2.42
GGC 1 0.01 AGC 14 0.21
GGA 117 1.49 UCuU 95 1.42
GGG 22 0.28 uccC 1 0.01
His CAU 85 1.83 UCA 125 1.87
CAC 8 0.17 UCG 5 0.07
Ile AUU 194 0.96 Thr ACU 111 1.68
AUC 33 0.16 ACC 1 0.02
AUA 377 1.87 ACA 150 2.27
Lys AAA 161 1.91 ACG 2 0.03
AAG 8 0.09 Val GUU 72 1.09
Leu UUA 640 5.56 GUC 1 0.02
UuG 20 0.17 GUA 176 2.67
Cuu 22 0.19 GUG 15 0.23
cucC 0 0.00 Trp UGA 66 2.00
CUA 9 0.08 UGG 0 0.00
CUG 0 0.00 Tyr UAU 225 1.82
Met AUG 120 1.00 UAC 22 0.18
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N cox3 F nadé6 [8](K] 1, £ 1),

g g Bt 3 e e A X TR ok LR AR i [ 4

25 A~ (RNA JEE A8 4208 20 Fra iR, B
trnH-GTG. trnL1-TAG. trnL2-TAA . trnM-CAT .
trnS1-GCT LI} trnS2-TGA #b, H 4> 19 4~ tRNA
DN TR AE R xSy S A R (1] 3) . o,

trnL1-TAG .trnL2-TAA .trnS1-GCT F1 trnS2-TGA
TEREER P IAEE— NN, 25 1 t(RNA FEH
TR, U 12 AbEEAETE, HP 4 4

-U £58C . 2 4 G-G #51C . 2 4k G-U 551 . 2 &b
A-U 51

1 b C-U 552 S 1 4k A-C 55T .

3 IREEAR A th EAE R EAR(ICMM 82-2)Z KA B E4H (RNA L5470
Fig. 3 The predicted tRNA structures of the complete mitochondrial genome of Samsoniella hepiali holotype

strain (ICMM 82-2).
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Fig. 4 Phylogenetic tree of Hypocreales based on Bayesian inference (BI) and maximum likelihood (ML)
analyses of 14 PCGs. The 14 PCG genes include cob, coxl, cox2, cox3, atp6, atp8, atp9, nadl, nad2, nad3,
nad4, nad4lL, nad5 and nad6; Values at the nodes are BI posterior probabilities and ML bootstrap proportions,
respectively; Neurospora crassa and Podospora anserina are designed as the outgroup. The strain in this study
is shown in bold. The same below.
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Fig. 5 Collinearity analysis of the mitochondrial genome of Cordycipitaceae.
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