Provided by Okayama University Scientific Achievement Repository

EANTHAL

Metadata, citation and similar papers at core.ac.uk

TANARXIBRRROEORE

Species identification of a laboratory strain belonging to the family Arvicolinae
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Summary

This study investigated the taxonomic status of a laboratory strain belonging to the family Arvicolinae
for which the wild species name is unknown. This vole strain, though considered formerly a Lemming, was
distinguishable from any Lemmus species by features of its appearance, skull and molar morphology, and
conventional chromosomal pattern. Subsequently, we read the nucleotide sequence of the mitochondrial
cytochrome b (Cyb) gene and constructed a molecular phylogenetic tree. We found that this vole strain
belongs to the same clade as Microtus guentheri. From these results, we concluded that this strain of

Arvicoline should be considered M. guentheri.
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Fig. 1. Appearance of the vole strain studied. The
species name is unknown.
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Ak Z Vi L7252 & DNA 2 L7,
NCBI 7 — % X — X X U | M. ochrogaster

(NC_027945) . M. arvalis (NC_038176) , M. levis

(NC_008064) 35 X U8 M. kikuchii (NC_003041)
D Cyth Bin+ 36 X O OB IE @A A
F L (Folkertsma et al. 2018; Lin et al. 2002;
Triant and Dewoody 2006) | FE[E] CLRAEMED =
I ZFIH L TR Cyth B\is 2R E DN
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Vebl-f: 5’-ACTATGACCAATGACATGAAAAATC-3’
Vebla: 5-TCTCCGAGAATATCTGGGAAAAAT-3’
Veb2-f: 5°-AACAGCATTCTCATCAGTAGCC-3°
Veb2-r: 5°-CTCCGAGAATATCTGGGAAAAA-3’
Vcb3-f: 5°-CCCAGATATTCTCGGAGACC-3’
Vcb3-r: 5’-CATAAGGTGGGCGGGTTG-3’
Vcb4-f: 5°-CCCTACATCGGCACAACACT-3’
Vcb4-r: 5°-GTAAGGACAAGGAGGTCGGC-3°

AR5/ 2 DNA % LT PCR &40,
TERVKENZ L V15 5407z PCR PEMZ B L,
XA VT N— v AR X0 RS & R
E LT, o HERIIERZFHL T
MEGA7 (Kumar etal. 2016) 12 XV &5kt 2 1F
U7, RN Z 72 2 ANZ 32 XX iRl
DO FERHIEHRILX. M. agrestis (AF119271),
M. duodecimcostatus (AY513796) . M. majori

(AY513814). M. montebelli (AF163900) . M.
oeconomus (AF163902) ., M. levis (U54472) .
M. arvalis (U54479) . M. ochrogaster (AF163901) |
M. californicus ( AF163891 ) . M. gregalis

(AF163895) | Clethrionomys rutilus (AF119274)
Lemmus  sibiricus ( KY754011 ) . Lemmus
trimucronatus  ( AF119276 ) . M. dogramacii

(AY513793, AY513794 35 KON AY513795) .
M. anatolicus (FJ767740, FI767741 ¥ L OV
F1767742). M. irani (FJ767748. FI767749 .

FJ767750 % X OV FI767739 ) . M. socialis
(AY513829, AY513830 3L TN AY513831) 8
XY M. guentheri (AY513804, AYS513805.
AY513806, AYS513807, FI767743, FI767744,
FI767745, FJ767746, FI767747, FI767751 ¥ X
W FJ767752) & L7z (Conroy and Cook 1999,
2000; Galewski et al. 2006; Jaarola et al. 2004;
Krystufek et al. 2009; Liu et al. 2012; Steppan and
Schenk 2017) ,
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ARAENT, SAERFELTEBY (Fig 1), B
FERELY BRL AEROEETH -7 (B
£ :21.4 mm~24.9 mm, % 2K :17.7 mm—~18.5
mm), FAIEOBIEDNOIZIRITIE strap-shaped
BChH o7z (Fig. 2), BAEF OH O HEDHK G
JUTITEER & U | BRI ICm Do TR
ST IR IR ERE L Tz (Fig. 3), KFH
PV SAR C, Rl A B L, A I I3 A
ks L OEMA~EN TR T AV ON—T
ZH LTz, BEROFTO =T A VIO PAS L
S (T) 2L TRV, FHE—KHHE
D T1 6 TS IEPAS L Tz (Fig. 3),

Fig. 2. Left front foot palm in an animal examined
in this study (A) and Lemmus lemmus (B) (adapted
from Gerrit and Miller 1896). Each of these
thumbs has a strap-shaped nail (B) and a
non-strap-shaped nail (A).
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Fig. 3. (A) Palatal view of the skull of an animal
examined in this study. The posterior margin of the
bony palate forms a hollow bridge rising toward
the skull base, separating the posterolateral pits
(Arrowhead). (B) The occlusal surface of the lower
molar series of an animal examined in this study.
The lingual side is to the left, * indicates the 1st
molar. (C) The enamel pattern of the 1st lower
molar of Microtus guentheri (adapted from
Krystufek and Vohralik 2005). (D) The enamel
pattern of the 1st lower molar of Lemmus lemmus
(adapted from Gerrit and Miller 1896).
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Fig. 4. Conventionally stained karyotype of a male
animal examined in this study.
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ATGACAATCATCCGGAAAAAACACCCACTAATCAAAATCATCAACCACTC 50
TTTCATTGACCTCCCTGCCCCATCGAACATCTCATCATGATGAAACTTCG 100
GATCCCTGTTAGGACTTTGCCTAATTATTCAAATTCTCACAGGGCTATTC 150
CTAGCCATACACTACACATCAGACACAGCAACAGCATTCTCATCAGTAAC 200
CCATATCTGCCGAGACGTAAACTACGGCTGACTAATCCGATATATACATG 250
CCAATGGAGCTTCCATATTCTTTATCTGCCTATTCTTACACGTAGGACGA 300
GGGATTTACTATGGCTCCTACAACATAATCGAAACATGAAACATAGGAAT 350
CATCTTACTATTCGCCGTAATAGCTACAGCATTCATAGGCTATGTACTAC 400
CATGAGGCCAAATATCATTCTGAGGAGCCACAGTTATTACAARACCTACTA 450
TCAGCTATCCCCTACATCGGCACAACACTAGTAGAATGAATCTGAGGTGG 500
ATTCTCAGTAGATAAAGCTACCCTCACACGATTCTTCGCCTTCCACTTCA 550
TCCTACCCTTTATTATTACAGCCCTTGTACTAGTCCACCTTCTATTCCTT 600
CACGAAACAGGATCCAACAACCCAACCGGACTAAACTCAGATGCAGACAA 650
AATTCCATTCCACCCATACTATACAATCAAAGATTTCCTGGGGGTCCTTA 700
TCCTATTAATAGTTTTCATAATTTTGACTTTATTTTTCCCAGATATTCTC 750
GGAGACCCCGACAATTACACCCCTGCAAACCCACTCAATACTCCACCACA 800
CATCAAGCCAGAATGGTATTTCCTATTTGCCTATGCCATCTTACGATCTA 850
TTCCTAATAAACTAGGAGGTGTACTAGCCCTAATCCTATCAATTGTAATC 900
CTAGCCTTCATGCCATTACTCCATACCTCAAAACAACGAGCACTAACCTT 950
CCGCCCAATCACACAAACAATATATTGAATT MTAGTAGCCGACCTCCTTG 1000
TCCTTACATGAATCGGGGGACAGCCAGTTGAATACCCATTCATCATCATT 1050
GGCCAGACAGCCTCAATTGCCTACTTCGCTATCAT YGTCATCCTCATACC 1100
AATAGCAGGCATATTTGAAAACAACATTATAGACCTAGATTAA

Fig. 5. Complete nucleotide sequence (1,143 bp) of
the cytochrome b (Cyth) gene of the animals
examined in this study. Single nucleotide
polymorphisms (SNPs) detected in one (ID: 68a,

female) of the two analyzed animals are indicated
by M (A982C) and Y (C1086T) (underlined). Both
genotypes of the remaining animal (ID: 71A, male)
were C/C homozygous.
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TAT O EEAPED SNPs 33D bz (FhLL
ShE 2 IR L BRI LA CH ~72) (Fig. 5),
15 DN AR OHE IS T — & & NCBI T —
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Fig. 6. Evolutionary relationships of taxa. Breeding
68a and 71A were the animals examined in this
study. The evolutionary history was inferred using
the Neighbor-Joining method (Saito and Nei 1987).
The optimal tree with the sum of branch length =
0.98556793 is shown. The percentage of replicate
trees in which the associated taxa are clustered
together in the bootstrap test (1000 replicates) is
shown next to the branches (Felsenstein 1985). The
tree is drawn to scale, with branch lengths in the
same units as those of the evolutionary distances
used to infer the phylogenetic tree. The
evolutionary distances were computed using the
Kimura 2-parameter method (Kimura 1980) and
the units are the number of base substitutions per
site. The analysis involved 18 nucleotide sequences.
Codon positions included were
1st+2nd+3rd+Noncoding. All positions containing
gaps and missing data were eliminated. There were
1,136 positions in the final dataset.
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Fig. 7. Evolutionary relationships of taxa. Breeding
68a and 71A were the animals examined in this
study. The evolutionary history was inferred using
the Neighbor-Joining method (Saito and Nei 1987).
The optimal tree with the sum of branch length =
0.3172749 is shown. The percentage of replicate
trees in which the associated taxa were clustered
together in the bootstrap test (1000 replicates) is
shown next to the branches (Felsenstein 1985). The
tree is drawn to scale, with branch lengths in the
same units as those of the evolutionary distances
used to infer the phylogenetic tree. The
evolutionary distances were computed using the
Kimura 2-parameter method (Kimura 1980) and
the units are the number of base substitutions per
site. The analysis involved 27 nucleotide sequences.
Codon positions included were
1st+2nd+3rd+Noncoding. All positions containing
gaps and missing data were eliminated. There were
1,137 positions in the final dataset.
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FRENBIEE S NI Z L b RREIT LIV
BT ANAFRAIBTH D EHlrs iz,
F I ARRMEAR LTz P — R O Mg =
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guentheri D% D & [6 U Td - 7= (KrysStufek and
Voharlik 2005) ,
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NU » ZHRICRERK) SR Tho7o, I HIT,
X h 22> KU 7 DNA D Cythi&fn 1% A=
EBHNOFRHT TIE, AR Cyib BART DI
FBLHNIE M. guentheri D H D & e b i WFRIFIME
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Table 1. Karyotypes of Lemmus amurensis, Microtus

(subgenus Sumeriomys) species, and the animals examined
in this study.

Species 2n NFa X Y References
L. amurensis 50 48 A A Gileva 1983
o Kefelioglu 1995; Kefelioglu and
M. socialis 62 60 A A Krystufek 1999
M anatolicus 60 58-60 A SM/A Kefelioglu and Krystufek 1999;

Yavuz et al. 2009

Kefelioglu 1995; Kefelioglu and

M.dogramacii 48 46-50 M SM/A g 1999; Sekeroghu ct al. 2011

M. irani 60 58 A A Krystufek et al. 2010
. Baydemir et al. 2011; Kefelioglu
M. guentheri 54 52 A A 1995; Colak et al. 1997
ID: 69A, male 54 52 A A In this study.
ID: 69B, male 54 52 A A In this study.
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