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Them itochondr ial DNA nadl sequence var iation of Picea crassif olia (Pinaceae)

in the Qinghai-T ibetan Plateau platform and adjacent populations
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Abstract: TheQ inghai-T ibetan (Q-T) Plateau is the highest and largest plateau in theworld, with an average elevation of
4.5 km and an areaof 2.5x 10°km? Itsvegetation is considered to be highly sensitive and vulnerable to global climate change
because plant grow th and distribution in the region depend greatly on survivable tenperatures The clmatic oscillationsof the
Quaternary since 2million year ago resulted in several glacial and interglacial cycles duringw hich glaciers developed, expanded
and receded in circumpolar and mountainous regions It renains unknow n how theplantsin theQ-T Plateau had regpponded to
the Quaternary clmatic oscillation T he vegetation of the northeast Q-T Plateau is dominated by alpine meadow and desert-

steppe with garse forests scattered within it To obtain a better understanding of the historical biogeogrgphy of one
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oonstituent peciesof the forests in this region, w e exanined them itochondrial DNA (mtDNA ) variation of Picea crassif olia
Kom. (Pinaceae), a key ecies in the arse forest islands of the plateau This fragnents ispaternally inherited according to
the other researched mambers of Pinaceae and has been used to detect the bottleneck mprints and founder effects during the
postglacial recolonizations of the conifers of this family in reponse to the past clmatic oscillation In the present study,
mtDNA nadlw as sequenced for 155 individuals of P. crassif olia from 12 populations located regectively in the Q-T Plateau
platform (6 populations) and adjacent regions (Gansu region, plateau edge, 3 populationsandN ingxia region, 3 populations).

ThisDNA fragment is highly conserved in P. crassif olia, and only 5 haplotypes (Hap A, Hgp B, Hap C, Hap D and Hap E)
w ere recovered w ithin all sampled individuals, and Hgp A is the commonest Theplateau platform fixed only Hegp A, but four
haplotypes occurred in the edge populationsw ith Hap A dominant However, all of 5 hgplotypesw ere found in the N ingxia
region w ith even frequencies and the total diversity of this region is the highest T he diversity of Gansu region at the plateau
edge ismuch higher than that of the plateau platform. These results indicate that both the plateau platform and plateau edge
populations must have suffered intensive bottlenecks or founder effects during the postglacial recolonizations due to the past
clmatic ostillations, and the former region suffered more than the latter The haplotype distribution pattern of the present
investigation seem s further to indicate that the common fixture of the same haplotype anong the distjunct populationsof theQ -
T plateau platform wasmainly caused by the founder effect during the forest recolonization in this region

Key words Picea crassif olia; mitochondrial DNA nadl; variation, bottlenecks founder effects
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Fig-1 The distributional range and haplotype distribution of P. crassif olia
1.2 DNA PCR
DNA CcTAB ™ 8 10 , DNA nadl F (GATC
GGCCA TAAATGTACTCC) nadlR (CCCCATATATTCCCGGA GC) nadl DNA
25 ul, :10 40ng DNA, 50nmolA TrisHCI, 1.5nmolA M gCl2, 250ug/mL BSA, 0.5mmolA dNTPs,
2umolA 0.79J Taq - Tpersonal PCR Systen (Biometra) , 70 4min-94 1min,
52 20s, 72 2min, 4 -94 20s, 52 20s, 72 2min, 36 - 72 7min PCR
(Casarray, Shanghai, China)
GenB ank nadl , 2 10puI ,DYEnanic
Dye Teminator (Amersham), 2. 5ul, 5pmol, 25 50ng :95 8s- 95 15s, 50 15s, 60
90s, 31 ,60 90s,4 5Smin : 22. 85ul 1ul
NHAC , 15min, 4  12000r/min 22nin, , 150ul 70% 4 12000r/min
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CLUSTAL Ww &I (alignment), Table 2 Primersfor sequencing
( 1,
ARL EQU N FCT FST, 1000 Primer nane D irection Primer sequence(5' 3')
H N i) N ad1-F Foward GATCGGCCA TAAATGTACTCC
N ad1-R Reverss CCCCA TA TA TTCCCGGA GC
Haplodiv ' Nadl-590F  Foward CTCGGCA GA GGAA GGGGCTGT
D™D ; N ad1-840F Foward CTCGGA GGGCGA GCGTTCGT
N ad F Foward CTCTCCCTCACCCATATGATG
2 N ad R Reverse A GATCCCCATATATTCCCGG
12 155 nadl intron2
, 5 , 5 (Haplotype): A (HapA) 991 bp,Hap B 1025 bp,Hap C
1059 bp,Hap D 1093bp, Hep E 1127bp ‘HepB HgpC HepD HegpE4
5 466bp 1 4 34bp (CCCCCTCCGTTGTCA GGGGA GCGACTTCGTACCT) )
GenB ank AYT786580 A Y 786584 1 LHepA )
, ;HapB Hap C Hep D 3 , 1
D 3 D 0.11, 0.13,0. 20, 3 D 0.71,0.83
0. 84, D o 1
Ht(Nei) 0.80634, Ht(Nei) 0.14435,
1 yHt(Nei) 03 Ht(Nei) 0.34176
(AMOVA),3 Fct  0.42261(p< 0.05),Fst 0.42188(p< 0.001), 3
3
, ) 12 30],
DNA (7. 31] nadl intron 2 : 34 bp ,
940 , 1 6 ; , 32 bp , 0o 7
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2 155 5
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