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Geographic distribution of genetic variation of natural populations in an
endangered and rarely herb Notopterygium forbesii var. oviforme
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Abstract: Objective In order to determine the geographic distribution of genetic variation and structure of natural populations in an
endangered and rarely medicinal herb Notopterygium forbesii var. oviforme. Methods The primers of polymorphic microsatellite
molecular markers of N. forbesii var. oviforme were firstly developed using the next generation reduced-representation sequencing
technology. Then, the genetic polymorphisms of the whole geographical distributional population samples of N. forbesii var. oviforme
were investigated based on the polymorphic SSRs. Results A total of 780 SSR-containing DNA sequences were obtained by genome
De novo assembly. Ten pairs of polymorphic SSR primers were developed and used to analyze the genetic variability of 105 individuals
from six natural populations that covered the entire geographical distributions of N. forbesii var. oviforme. The results showed that the
number of observed alleles (N,) per locus varied between 1 and 6 (mean = 3.530). The mean observed heterozygosity (H,) per
population ranged from 0.305 to 0.457. These finds suggested that N. forbesii var. oviforme had the moderate to high level of genetic
variability. Bayesian clustering analyses demonstrated that the six natural populations of N. forbesii var. oviforme have formed two
clear genetic lineages. The gene flow and/or genetic introgression have occurred between these two groups. Conclusion The next
generation reduced-representation sequencing technology largely enriched SSRs database of N. forbesii var. oviforme. The
geographic distribution patterns of genetic variations of N. forbesii var. oviforme may be related to the long evolutionary history of
species and pollen dispersal of long distance among different natural populations.
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YEIJEE Notopterygium forbesii de Boiss. var.
oviforme (Shan) H. T. Chang, & T 4 &
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Table 1 Information of geographic distributions of collected samples of Notopterygium forbesii var. oviforme
I ARG KA AL ZE (B) 4 (N M4 /m
1 LP BV Bl B 501 LB b 0% 18 106.527 9° 34712 5° 2158
2 LJ e G 44 U 1 43 7K 0% 17 108.805 4° 33.832 1° 2350
3 LA Py NEIIPN 18 107.701 8° 34.059 2° 3196
4 LT il a0 18 106.403 5° 35.157 7° 2112
5 LF HiRaHAR 16 105.185 3° 34.575 6° 2238
6 LC BBl B8 )1 2 Bk S AY 18 106.673 6° 35.068 1° 2572

BAEREAT ) Fr BE De novo B4R IR .
SR G R SciRoKo ver3.1 AR & B T2
HEPHIRER B, A THRETR. &%
TR, —&ER. WEER. A FRMANEE
FRE S RAERINS T (B0 HEE 15, 7. 5.
4. 4T 400 HATHE. SRRATAEMEE R
B ¥ Contig /541, F Primer Premier ver7.0 % {17
it g,
2.2 PCR #1470 SSR EFE5H

X FiRTS 2 SSR 514, BENLIEHL 100 Xkt
VA RBAT AR (AT A TREARA D,
A UG ST E IR T 20 10 min J5, IIAAH
REAAFR ) ddH,0 FikEZE 100 pmol/L. BENLHkE IR -
FETERNBEARN 3 A, St 18 ANMMEEAT 51
IR S5 . BRSOV AR A 10 pL PCR & 1A,
4 ddH,0 3.4 pL, mix 5 pL (& f DNA tap B4
Wi, dNTP, Mg™™%), 1IE. R3I1%%& 0.3 uL (10
pmol/uL), H DNA 1 uL (50 ng/uL). KNAEZ
REYEG, 1E PCRAY L 94 CA&4FTF ARt
5min, 3 32 PG, 5. 94 CEME40s; B
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Premier ver 7.0 B3 IX L8 Be AT 1E . A1 514
BTt
3.2 ORMHIESEEHAR R MM

EHC 100 Z& B SSR 514, Xt bGPt 87
) DNA Hf 5T Ik sess . KIHHAE 30
I RETEA R BEAR I 18 ANAMR R Th i 1,
FR IR T IE M H Uk & . SRS R X e 5] )
AT RFEARHEAT PCR 38 F0 3L K] 7 U 5256
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Fig. 1 Polyacrylamide gel electrophoresis of PCR amplification
products of primer No215 in N. forbesii var. oviforme

SR A M, X SSR A7 S 5 M AE A A 1
B Ak Hh &8 7 & Hardy-Weinberg ~F 7 ( Hardy-
Weinberg equilibrium, HWE) Al 81 A V-1 (LD)
(P>0.05),

£ SSR AL AU B I8 A% 22 FEIE 3B B, O
HIETE ) N, 75 1~6 224k, PR AR 3.53;
N 1E 1~4.167 ZB4k; H,7E 0.063~0.938, FHGPI
FENGIEA R AL s b B 3 & BRI 2
S

YR JETE 6 AN [ SR M B BEAA f 38t AL 2 FEVE S
BB I, AR N 75 2.076~2.342 A3 4L
N EEAAR R Hy 7E 0.305~0.457, UiBI ORI
FE I AN [F) b R A B A R [ 1A 8 Ko )
i, ARFEEEE A BRI T E R b2 &
AR R

w2 OOIMIEE 10 REEMMSIMER

Table 2 Ten pairs of SSR primers information in N. forbesii var. oviforme

ElEYE RS SIER (537 HEHIT BKIRE/C SR R KV bp

No13913 F:TGATTCCAATGAAATAGATGTT (ATGG), 48 196~218
R:CCACATCCTAAAGTTCTCTAAT

No215 F:CCCATGAGATTGTAATTTA (TGA), 48 192~217
R:GAAGAAGCAGACAGGAAAG

No4493 F:ATTCAAAGAGAAGTGGAGAT (TAG), 51 143~176
R:ACCAAGTTTAAGGAGGAGAG

No820 F:AAGCCAACATTCCAGTGATT (AAG);s 50 242~275
R:TTCCCATAAACTTTTTCCAA

No09700 F:GAGACACAAGGTGGTAGTT (TGA), 52 242~268
R: GATGGCTTTGATTGAGAGA

No4904 F:TTTCAAACTATCGACCTTTT (TACA), 50 162~189
R:CACAGGAGACGATTTAGGA

No2778 F:CGAGAATAGATGTAGGGCTG (AGA), 51 302~330
R:GAAAACCTGTGGCAAGTAAT

No2297 F:TGAACATACCAAAACAGACG (TCT)s 53 232~256
R:AATCAACAAGGACAAGGAGA

No14639 F:TCTCTTTCATTCTTGTAGCCAT (TTC)s 54 250~285
R:ATCGGGGGAGATGATAATAGTAG

No2529 F:GATGGTGGTAGTGCCGAAAG (GTAT), 56 250~276

R:GACCATTTATACACTTATCGCCA

3.3 UM IEIERHAIRIRLEH

FIH STRUCTURE RA4%S B i &3 (1) BT A7 Y
FERFAREAT I T E A ic i 2 R o BRI SR 2 (I
2) i, ERESEME (K N2, 4 K=2H,

YU JEVE R TE B B A VRIS (LP) A, BRpbiEMs
F(LD BRI R L (LA BHEER A —AK
a4, WX 3 MR A BA B s A%
SRR R MMk (LD, HilHA (LF) B
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Fig. 2 Genetic structure of natural populations in N.

forbesii var. oviforme samples
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W%, RSP IR 3L P S DA AN [F] 3 X
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GEE N, 3 R R I AR A AR A IR S A
B, Fm s e I AR, SECR AR R )
RIS AZ B, IR T4k, B4k, 31
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