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Abstract: In order to obtain the heteroplasmy characteristics of mitochondrial DNA of intestinal exfoliated cells in the feces
and its relationship with age in giant panda (Ailuropoda melanoleuca) , fecal samples of 92 giant pandas were collected,
and analyzed heteroplasmy of partial D-loop, 16S rRNA and ND region, which represent the non-coding, rRNA coding and
protein coding region by using amplicon massive parallel sequencing. The results showed that heteroplasmic mutations
took place across all regions studied, where D-loop carried the greatest number of heteroplasmic sites in three hot regions
comparing to the other three regions. T./T,, ratio was smaller in D-loop then in 16S rRNA and ND region, indicating the later
regions were under stronger purifying selection than D-loop. The mutation frequency of the third codon in ND region was sig-
nificantly higher than the first two codon, and the selection pressure was the lowest. Meanwhile, the heterogeneity of the
three coding regions 16SA3, ND1A6 and ND2A7 may be related to age. These results suggest the fecal DNA of giant
panda contain a mitogene pool with high diversity, and heteroplasmic mutations are selected at cell and tissue level. The
mitogene pool may provide novel insights into the adaptive evolution, individual fitness, response fashion to environments

and interactions between animals and gut microbiota, and even become a potential novel marker to prediction age.
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Table 1 PCR primers amplifying eight fragments of the mitogenome of the giant panda
GIE B2 P B SIWFHI(5—3") Fr B /op R /°C

Primer name

Target region

Primer sequence(5'—3")

Fragment length

Annealing temperature

F-TCCACCTCTCATTTTATTCACTTCA

D-loopAl D-loop R-GGAGCGAGAAGAGGTACACG 330 370
W emams Smoemcococn
W oean EARROCcuouen
\CS Cyt b—168 1RNA F-AACCCCGCCTGTTTACCAAA 6062 57 s

R-GGGGTAGTAAAAGAGGCGAACA
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Figure 1 Electrophorogram of amplification products of the primers for the mitochondrial genome fragment of the giant panda
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D-loopA 1 1 D-loopA2 X Bt A~ A3 55 A i
B 1R (149. 0 + 43, 1)4NF1(92. 9 = 60. 0) 4>, 2 5
T HAL 3 N IX B (3.2+3.8) ~ (5.2 +7.2)4 ],
D-loopA 1 Fil D-loopA2 [X Bt B A~ AF- 1 57 o PEATT R
43514 (0. 015 = 0. 006) F1(0. 071 + 0. 030) , t & F
HA 34X Bt (F£2) . D-loopAl )5 FUMEA & 045 T
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Table 2 Characteristics of heteroplasmy (HP) in five regions of giant panda mitogenome

A SEARHEG ol 1,) Sl (7, i
X B SR HP site Frequency of T, and T,
L Range on
Regions  iogenome BRI MM (RS e (RECEE T, e -
Maximum ~ Minimum No. of sites Mean frequency ~ Mean frequency of T, Mean frequency of T, S
D-loopAl 11"~ 340" 210 18 149.0+43.1  0.015+0.006 0.013 +0.005 0. 021 +0. 009 0.706 + 0. 098
D-loopA2 669" ~1118" 273 7 92.9+60.0  0.071+0.030 0. 060 + 0. 024 0.058 +0.031 0.979 +0.277
165A3 3142"~ 3 361" 23 1 5.2+3.7 0.005 +0.003 0. 005 +0.003 0. 006 + 0. 005 3.638 £4.288
NDIA6 4856" ~5055" 23 0 3.2+3.8 0.008 + 0. 007 0. 005 + 0. 005 0. 005 + 0. 005 2.819+£2.300
ND2A7 6 127" ~ 6 376" 35 0 5.2+7.2 0.005 +0.003 0. 006 + 0. 004 0. 009 + 0. 005 0.962 +0.977
#AK Overall 420 29 273.8+70.7  0.042+0.014 0.030+0.013 0.031+0.010 0.844 +0.123

TE: RAPERARS BB I (E AN, B P29 (E + dRifE2E .

Note: Data in the table are in form of mean + SD except for the maximum and minimum values.
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Figure 2 Spatial distribution pattern of heteroplasmy (HP) in five regions of fecal mtDNA of giant pandas
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Figure 3 Histogram of heteroplasmic transitions-transversion ratio (Ty/T,) in four regions of giant panda mitogenome
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Figure 4 Frequency distribution of total heteroplasmic mutations at different codon positions in ND 1 and ND2 protein coding regions
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Figure 5 Distribution of heteroplasmy of giant panda fecal mtDNA along the age classes in months
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Figure 6 Correlation between heteroplasmy of fecal mtDNA and the age (in month) of giant panda
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