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ABSTRACT
Semnopithecus schistaceus Hodgson, 1840 belongs to subfamily Colobinae, family Cercopithecidae. This
species was once mixed with S. entellus. The conservation status of this species is Least Concern (LC) in
IUCN. In China, this species has been considered as Critically Endangered (CR) by the Red List of
China’s vertebrates. In this study, the complete mitogenome of S. schistaceus was determined. The
mitogenome is a circular molecule of 16,534bp in length, containing 13 protein－coding genes, 2 ribo-
some RNA genes, 1 light strand replication origin (OL), 22 transfer RNA genes, and 1 non－coding
region. We reconstructed a phylogenetic tree based on Bayesian inference for 19 primates species. The
Cyt b p-distance is 0.029 between S. schistaceu and S. entellus. Thus, the taxonomic status of these two
species remains to be further studied.
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Semnopithecus schistaceus Hodgson, 1840 belongs to sub-
family Colobinae, family Cercopithecidae, known as
Himalayan langurs (Smith and Xie 2009). In 1939, Hill
placed the Himalayan forms four subspecies (hector, achil-
les, lanius, and ajax) of S. schistaceus. Roonwal 1979, 1984
separated gray langurs of South Asia into a northern group
(S. schistaceus) and a southern group (S. entellus) by the
Tapti-Godavari rivers in central India. Groves 2001 consid-
ered lanius and achilles as junior synonyms of S. schistaceus
but hector and ajax sufficiently distinct as to species level.
Brandon-Jones 2004 listed all the Himalayan species as sub-
species of S. entellus, but the subspecies achilles and lanius
(Hill 1939) were not mentioned. Lastly in 2019, Arekar
(2019) showed that Himalayan langur is a distinct species
from S. entellus of the plains. In addition, their results did
not support for splitting of the Himalayan langur into mul-
tiple subspecies. This species is distributed in NW Pakitan,
N India, S China, Nepal, and W Bhutan (Allen 1938;
Mittermeier et al. 2013). The conservation status of this
species is Least Concern (LC) in IUCN (2019). In China, this
species has been considered as Critically Endangered(CR)
(Jiang et al. 2016). The species is associated with the sub-
tropical to temperate broadleaved forest and semi-ever-
green sal. They are distributed in foothills above elevations
of 2000m of the Himalayas and 3500–4000m of Nepal
(Mittermeier et al. 2013).

Up to now, no complete mitochondrial genome data of
S. schistaceus are available in the GenBank. In this study, we
sequenced the complete mitochondrial genome of
S. schistaceus (GenBank number: MN163131) examined its
phylogenetic position with other 18 mammal species.

The tissue sample was obtained from the individual which
was killed by forest fire in Gyirong County, Xizang province,
China, and maintained in Central South Forest Inventory and
Planning Institute of State Forestry Administration, Changsha
(the official accession number: GKJ2017017). Total genomic
DNA was extracted from liver tissue using the DNA extraction
kit (Aidlab Biotech, Beijing, China). The mitochondrial
genomes of S. entellus (DQ355297) are used to design
primers for polymerase chain reaction (PCR) and used as
template for gene annotation.

The total complete mitogenome sequence of S. schistaceus
is 16,534 bp, which is composed of 13 protein－coding genes
(PCGs), 2 ribosome RNA genes, 1 light strand replication ori-
gin (OL), 22 transfer RNA genes, and 1 non－coding region.
The total base composition of the S. schistaceus mt genome
is an Aþ T－ rich pattern of the vertebrate mitochondrial
genomes. ATG is the most common start codon, ATT is used
for ND2 and ND3. Most tRNAs could be folded into the
canonical cloverleaf secondary structure, except tRNA－
Ser(GCT). S. schistaceus had two non－ coding regions: a
34 bp L－strand replication origin (OL) and a 1074 bp control
region (D－loop).

The phylogenetic relationship for the mitochondrial genome
sequences newly determined was examined with those of 17
Cercopithecidae species and two Lorisidae species. The BI ana-
lysis was performed using BEAST v1.7 (Drummond et al. 2012)
and the best－fit model (GTRþG) of nucleotide evolution was
selected using the Akaike information criterion (AIC) test in
JModelTest 2 (Darriba et al. 2012). Phylogenetic tree resulting
from the Bayesian inference (BI) analyses showed S. schistaceu
and S. entellus forms a clade (pp ¼ 1.00) as one basal position
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(Figure 1). However, the Cyt b p-distance is 0.029 between the
two species. Thus, the taxonomic status of these two species
remains to be further studied.
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Figure 1. Phylogenetic tree derived from 12 protein－coding gene sequences from 19 complete mitochondrial genomes using BI analysis. Numbers by the nodes
indicate Bayesian posterior probabilities.

MITOCHONDRIAL DNA PART B 2889

https://doi.org/10.1101/602243
https://www.iucnredlist.org

	Abstract
	Disclosure statement
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/ImageMemory 1048576
	/LockDistillerParams true
	/AllowPSXObjects true
	/DownsampleMonoImages true
	/PassThroughJPEGImages false
	/ColorSettingsFile (None)
	/AutoRotatePages /All
	/Optimize true
	/MonoImageDepth -1
	/ParseDSCComments true
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/AutoPositionEPSFiles true
	/PreserveOPIComments false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/EmbedJobOptions true
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EncodeGrayImages true
	/ColorImageDownsampleType /Bicubic
	/EmitDSCWarnings false
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/DetectCurves 0.1
	/PDFXTrapped /False
	/ColorImageFilter /DCTEncode
	/TransferFunctionInfo /Preserve
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DSCReportingLevel 0
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/PreserveCopyPage true
	/UsePrologue false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


