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Abstract: [Objectives] To analyze the structure and characteristics of the mitochondrial genome of the genus
Micromys and elucidate the phylogenetic relationships of this genus through mitochondrial genomic analysis,
we conducted mitochondrial genome sequencing for M. minutus, M. erythrotis, and M. pygmaeus. [Methods]
The mitochondrial genome structure, base composition, and codon usage were analyzed by SnapGene 6.0.2
and PhyloSuite 1.2.2. The secondary structure of tRNA was analyzed via the online tool tRNAscan-SE. On the

basis of the concatenated sequences of 13 protein coding genes, the maximum likelihood and Bayesian
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inference phylogenetic trees were constructed in MEGA 11.0 and MrModeltest2 v2.4, respectively. [Results]
The complete mitochondrial genome sequences of M. minutus, M. erythrotis, and M. pygmaeus obtained in
this study were 16 239 bp, 16 240 bp, and 16 239 bp, respectively. Their structures all included 22
tRNA-encoding genes, 13 protein-coding genes, 2 rRNA-encoding genes, one origin of light strand replication
(Or), and one control region D-loop. The codon usage patterns of M. minutus and M. pygmaeus were similar,
while M. erythrotis showed great differences in codon usage from the other two species (Fig. 1). The 20 types
of tRNA in the three species could form a cloverleaf secondary structure, while #nK and #nS1 could not fold
into a cloverleaf structure due to the absence of D-loop and dihydrouridine arm. All mismatches in the tRNA
secondary structures were U-G mismatches. The genetic distances across different parts of the mitochondrial
genome indicated that M. minutus and M. pygmaeus had a smaller genetic distance (Table 1), and the
phylogenetic tree also showed that the two species were in the same branch, indicating a closer phylogenetic
relationship (Fig. 2). [Conclusion] The mitochondrial genome structure and characteristics of the three
species of Micromys in this study are consistent with those of vertebrates. The analysis of the mitochondrial

genome revealed that M. minutus and M. pygmaeus have a closer kinship, while M. erythrotis is distant from
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the other two species.
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Fig.1 Relative synonymous codon usage (RSCU) spectra of three Micromys species
a. HE b AHER: o JITUER. SHORREERA RN FESCEG T, HE BT REEER SN 2R G B R T2 (%).
a. Micromys minutus; b. M. erythrotis; c. M. pygmaeus. Different colors correspond to synonymous codons of various amino acids. The value

above each bar represents the percentage of each amino acid relative to the total amino acid count (%).
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A2 A trnSCrnS1. trnS2) o Ho B EFXF N ] tRNA
TOREERIFRTL, 20 A tRNA ) 2045 #y g g
B =MBgER, onK 1 nS1 B TE0> D 2540
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Table 1 Genetic distance among three Micromys

based on different parts of mitochondrial genome

e Ay REC g
Region Species Aﬁfgzgz S M erythrotis

N HE Micromys minutus

Complete ZLH-HLR M. erythrotis 0.115

SCQUENCE 1| HLR, M. pygmaeus 0.088 0.114
HE M. minutus

PCGs CLH- B M. erythrotis 0.139
JIPUE R M. pygmaeus 0.105 0.139
B M. minutus

rRNAs A HHE M. erythrotis 0.056
JIPUE R M. pygmaeus 0.042 0.053
B M. minutus

tRNAs L LR M. erythrotis 0.052
JPGE R M. pygmaeus 0.037 0.043
HR M minutus

D-loop L H L M erythrotis 0.106
NP M. pygmaeus 0.096 0.113

25 REREBERR

FT 134 PCGs H B IR T R BAR
R AR T KRG AR (B 2). PF
RAEREMERMAGRERRZ N, HRS
JITE S ERAE— 037 LR 100%), Ton i
RS NPAERMRAKERRZELE, AHER
HHER. JITEERNRERE RRKIT.
3 e

RGREMER, HERS )RR RS
KERI, AHERSER. JIFERRKES
KRBT, FEMEL (2023) FIFIER
XF 3 FhELER A R G B W TR I =3 ) &
GRERR.

TR A T, 6345 )1 7 S R )
B2 AR T BRSO H BRI E N, 45
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100 H R M. minutus PQ159165
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Micromys

100
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LI H L M. erythrotis PQ568878 <=
100 LIS M. erythrotis MW389539

KR Rattus nitidus KX058347

0.05

HER M. minutus PP503064 <=
1.og(

1.00 SR M. minutus MT410898

1.00 B M. minutus PQ159165

1.00

1.00

L)1 75 58 B M. pygmaeus PQ159166
LI HH B M. erythrotis PQ568878 <=

LI M. erythrotis MW389539

=
F PGSR M. pygmaeus PQ526796 <= SRR

Micromys

KL R Rattus nitidus KX058347

0.06

B2 ZET 131 PCGs HERFFIMBRIRALUR (a) MAHHE (b) RERER
Fig. 2 Maximum likelihood (a) and Bayesian (b) phylogenetic trees constructed on the basis of 13 tandem PCGs
FERAAR T EALRIFA, &3 ERRT RS A RESF R (a) RIHHERMAE (b), FRRFRIIKE.

Arrows represent the sequences uploaded in this study. The number on each branch represents the bootstrap value (a) and Bayesian posterior

probability (b). The scale bar represents branch length.
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