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INTRODUCTION
Baoshan pig is one of the Chinese south-west type pig breeds. It mainly distributed in Baoshan
and Dehong Prefecture, which localized in the south-west of Yunnan province. Its litter size of
first parity and multiparous was 8.1 and 11.2 heads (unpublished data). It is the excellent
maternal line in local cross system, its crossbred pigs can adapt to the country crude feed
condition, with a relative high daily gains and feed conversation efficiency, and good meat
quality, which is high praised by local people.
Mitochondrial DNA (mtDNA) follows maternal inheritance strictly, DNA mutation rate is very
high (about 4-5 times than nucleus DNA). Its variations mainly from mutation but not
recombination, and so it can be used to study the differentiations of different populations
(Anderson et al, 1981 ; Brown et al., 1983 ; Horai et al., 1996). mtDNA D-loop, which
evolution speed is a few times faster than other regions. It can be used to study the genetic
differentiation between two populations with close relationship by detecting the variation of
sequence (Anderson et al, 1981 ; Brown et al., 1983 ; Easteal, 1990 ; Lin et al, 1999). The aim
of present paper is to provide the basal datum for further study of Baoshan pig in the
classification of Yunnan and China native pig breeds by analyzing its mtDNA D-loop
hypervariable segment I sequences 15363-15801.

MATERIAL AND METHODS
Blood samples. 19 blood samples were gained from pig ear vein in Baoshan Prefecture Pig
Breeding Farm, Yunnan province. Each sample was 3-5 ml in volume. It was anticoagulated by
heparin, and brought to laboratory in ice-bottle, kept in –20°C till to be analyzed.

DNA extraction and sequencing. DNA extraction was taken referenced to the method of
Wang and Shi (1993). The sequences of primers were: L99 5’-CCCAAAGCTGAAATTCTA
ACTAAA-3’ and H451 5’-GGTGAGATGGCCCTGAAGTAAG-3’. The PCR condition was :
pre-denatured in 95°C for 5 minutes, and then took 35 cycles, which each cycle including
denaturing in 94°C for 45 seconds, annealing in 60°C for 1 minute, extend in 72°C for 5
minutes. After the PCR products were retrieved, they were sequenced by BigDyeTM Terminator
Cycle Sequencing Ready Reaction Kit, which produced by Perkin-Elmer Inc. The sequence
analysis was taken by 377 PRISM auto sequence analyzer which produced by ABI Inc. USA.

Data processing. The MegAlign program of DNASTAR (DNASTAR Inc.) was used to align
the homologous sequences. In order to assure the reliability of the sequence analysis, the
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aligning results were checked and adjusted artificially. The length and position of Baohan pigs
mtDNA D-loop hypervariable segment I sequences were ensured by comparing with the D-
loop sequences of Sus genus in GeneBANK. DnaSP 3.0 was used to count the haplotypes and
variation sites of the sequences, and Mega 1.0.2 was used to gain the UPGMA dendrogram of
10 haplotypes.

RESULTS AND DISCUSSION
Partial sequences and variations of mtDNA D-loop region in Baoshan pig. The length of
Baoshan pig mtDNA D-loop hypervariable segment I 15363-15801 was 438bp. The variations
were analyzed by Mega 1.0.2 and DnaSP software (figure 1). 

[1 2 2 2 3 4 4 4]
[6 2 4 8 9 1 1 2]
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044b G C C C T C G A
092b . . . . . . . .
122b . T . T C T . .
142b . T . . . T . .
116b . T . . . T C .
148b . T T . . T . .
14b . T . . . . . .
166b A T . . . . . .
174b . T . . . T . .
22b . T . . . . . .
296b . T . . . T . .
302b . T T . . T . .
326b . T T . . T . .
388b . T . . . T . .
44b . T T T . T . .
46b . . . . . T . .
34b . T . . . T . .
170b . T . . . T . .
72b . T . . . . . T

Figure 1. 8 polymorphic sites of mtDNA D-loop region sequences in Baoshan pig
*The left symbols are pig number, (.) represents the same base

The abundant mtDNA D-loop polymorphisms were showed in Baoshan pig. 10 haplotypes
were detected, including 8 polymorphic sites, 164bp, 220bp, 247bp, 285bp, 396bp, 411bp,
413bp and 424bp. The rate of transition was significantly higher than that of transversion.
There were 31 T/C transitions, 1 G→A transition and 1 G→C transversion, 1 A→T
transversion; no base deletion/insertion was found in the sequences. The average content of A,
T, G and C was 35.4% (155bp), 26.9% (118bp), 13.2% (58bp) and 24.5% (107bp) respectively.
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The content of (A+T) (62.3%) was significantly higher than that of (C+G) (37.7%). When
comparing with the mtDNA D-loop sequences of other pig breeds
(http://www.ntbi.nlm.gov/Entrezl/), we found that Baoshan pig mtDNA D-loop hypervariable
segment I had a C deletion at 15507bp. High homologous was showed when comparing
mtDNA D-loop sequences of Baoshan pig with those of other pig breeds
(http://www.ncbi.nlm.gov/BLAST/).
From the above results, we can see that abundant polymorphisms of mtDNA D-loop are
showed in Baoshan pig. The reason maybe is that the systematic selection has been carried on
Baoshan pig only for short time ; and with no much chance for gene exchange. The all kinds of
typical haplotypes are still kept in the population.
The result that the content of A and T is significantly higher than that of G and C in mtDNA D-
loop is consistent with other species (Brown, 1983). So when detect the polymorphisms by
RFLPs technique, we can select those enzymes which abundant in A and T.
Partial sequences, 438bp of Baoshan pig mtDNA D-loop was high homologous with other pig
breeds. It is one of the ideal molecular markers to analyze genetic differentiation between close
relative populations (Lin et al., 1999 ; Zhang et al., 1996). The UPGMA dendrogram of 10
haplotypes of Baoshan pig was gained, but the genetic relationship between Baoshan pig and
other Chinese local pig breeds need to be further studied.

Figure 2. UPGMA dendrogram based on partial mtDNA D-loop sequences of Baoshan
pig. Dendrogram of 10 haplotypes from 19 Baoshan pigs was constructed by Mega 1.0.2 software 

http://www.ntbi.nlm.gov/Entrezl/
http://www.ncbi.nlm.gov/BLAST/
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