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Use of ISSR and RAPD markers in identification of invasive

plants-Lepidium bonariense L. and L. virginicum L.
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technology, Taichung, Taiwan.
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ABSTRACT

Invasion by alien species represents one of the greatest biological threats to
biodiversity, second only to habitat destruction. In addition to affecting ecosystems and
contributing to the extinction of native species, invasive alien species also cause major
socio-economic damage and may affect human and animal health. Thus developing
accurate, fast and sensitive methods to detect harmful exotic plants is one of the most
important projects of plant inspection and quarantine works. Lepidium bonariense L., an
annual Brassicaceae plant native to South America, has become an naturalized plant in
Taiwan in recent decades. As the morphological characteristics are similar, L. bonariense L.
has been easily misidentified with L. virginicum L. DNA-based molecular markers have
been used to detect the genetic diversity of invaded alien species. Novel methods for the
identification of L. bonariense and L. virginicum at the early stage of plant development
based on Inter-Simple Sequence Repeat (ISSR) and Random Amplified Polymorphic DNA
(RAPD) markers in this study. The results of ISSR and RAPD analysis, only #820, 823,
846, 849 ISSR UBC primers and # 16, 17, 31 RAPD primers could significantly distmguish
L. bonariense and L. virginicum by 2-7 and/or 2-8 different polymorphic markers. These
results indicated that ISSR and RAPD methods can rapid, accurate identification of L.
bonariense and may assist the effective management of this invasive species to maintain the
balance of biodiversity in agricultural ecosystems.

Key words: Invasive plant, Lepidium bonariense L., L. virginicum L., molecular marker,
Inter-Simple Sequence Repeat (ISSR), Random Amplified Polymorphic
DNA (RAPD).
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EH 65CAR Bk 10 min » % 2-3 min EF#HHE-F - Bhoa 130 pl AP2
buffer> 33 F 75k E 5 mine £4 13,000 xg & 10-15 mine BUE 7F & B 7 QIA shredder
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R 1.5 4534 2 AP3/E buffer © J§ 4k 5t 7% % A DNeasy mini spin colum * 34 13,000
xg Brw 1 min 48 EIERE e 500 pl AW buffer 7 DNeasy mini spin colum #% &
30 min- 24 6,000 xg # 1 min- 8 2R E > H R oA 500 pl AW buffer # DNeasy
mini spin colum * ## & 30 min » 24 6,000 xg &< 2 min » 48 787k - Bi1& 3L 13,000 xg
FAHES 5 min e &% AW buffer » 4§ DNeasy mini spin colum # £ 325F 82 B » oA
50 pl AE buffer # i L+ £ ¥ 45 F 5 min > £ 12,000 xg 8 2 min » f & HHRZ
DNA » £ P ECE 10 ul DNA Ao A 40 pl & Bk > #8548 4k E H(WPA »
Biowave IT) » U & 73 & 260 nm 2 & A48 > 55 DNA 2 3% B (ng/ul) » B E5-20C
B -

@ ~ ISSR % RAPD 23 = K 485484 R & (Polymerase Chain Reaction, PCR)

B ABATRAMAT RS R R T2 A H 4@ DNA 4 50 ng > 451 Fkde 1l 10
pM ISSR & RAPD 3] -F(#&-F4x#B 23] F A4 77 Table 1)~ 5 ul 5X Fast-Run
Taqmaster mix PCR buffer (Protech) ~ il & f B — k7K » 88255 & 25 nl » #47 PCR
B JE-ISSR A& RAPD Z PCR 3 18 4&#F %(1) 94°C 5 min I 1845 3£(2)94°C 30 sec~50C
30 sec ~ 72°C 30 sec 35 453 (3)72°C 7 min | {8453 - B 8 ul PCR &4 > sunih
5 0.1 454255 2 bromophenol blue % &| » ;£ A# 4 1.2% (w/v ) agarose Z 0.5 X TBE
BAL 100 RFTEBREATEAIHN 4025 58 - REBRBNESIBETRELR
P45 DNA kR 821 DNA Marker L > FIA W £ BB EE -

Table 1. Four ISSR and 3 RAPD primers used in identification of Lepidium bonariense L. and L.
virginicum L. seeds in this study.

Primer name DNA sequence (5’2 3°)

UBC #820 GTGTGTGTGTGTGTGTC
UBC #823 TCTCTCTCTCTCTCTCA
UBC #846 CACACACACACACACART
UBC #849 GTGTGTGTGTGTGTGTYA
RAPD #16 GGTGGGCCTG

RAPD #17 CCTGGGCCTG

RAPD #31 CCGGCCTTCC

RAorG;Y:Cor T
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Fig. 1. Polymorphic fragements of Lepidium bonariense and L. virginicum were obtained from
the PCR amplification by nine ISSR UBC primers. Lane 1, 3, 5, 7,9, 11, 13, 15, and 17
were L. bonariense, Lane 2, 4, 6, §, IO, 12, 14, 16 and 18 were L. virginicum. PCR
products were amplified with UBC807 (lane 1,2), UBC818 (lane 3,4), UBC320 (lane
5,6), UBC823 (lane 7,8), UBC846 (lane 9,10), UBC849 (lane 11,12), UBC855 (lane
13,14), UBC873 (lane 15,16) and UBC881 (lane 17,18).
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1822 ~ 844 ~ 857 & 868 % 4 18 3| Fi#4T PCR R J& > =T #2118 200-2,000 bp Z fd &4 2-8
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Fig. 2. Polymorphic fragements of Lepidium bonariense and L. virginicum were obtained from
the PCR amplification by eight RAPD primers. Lane 1, 3, 5,7,9, 11, 13, 15, and 17 were
L. bonariense, Lane 2, 4, 6, 8, 10, 12, 14, 16 and 18 were L. virginicum. PCR products
were amplified with # 4(lane 1,2), #16 (lane 3,4), #17 (lane 5,6), #23 (lane 7,8), #25
{lane 9,10), #30 (lane 11,12), #31 (lane 13,14) and #50 (lane 15,16).
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GETENELLAE L DNAISSREARAPD 3| F > A~ S ERTHIBHES
MBS T BBl EE F AR DNA - S FETRY 50ng BEEFTE
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BIBITR AT ERG AR &8 DNA B4R > L4 ISSR UBCHS20 ~ 823 ~ 846 & 849 2
4 {8 5| Fi47T PCR RJE > =T 43138 1% 400-2,000 bp 2 RIaYy 1-3 46 & R a1k %
(Fig3(A)) " B E K BB E X ZBMGF REMF(Figl) r #E0RE4 TR
2 » 4o ISSR UBCH#846 3 1gt)MiT R F N4 600 bp ARG EBREAF D - BR
#50ng HABATERBITRETERG KL E &8 DNA A44R » LA RAPD #16 ~ 17
B 31 2 3183 -Fi#4T PCR KJE » 457 4 %138 18 500-2,000 bp 2 8y 1-3 15 % &tk
BT (Fig.3(B)) « | R A4 FE 548 F(Fig.2) * 4 RAPD # 31 3] F3 18 a948
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Fig. 3. ISSR and RAPD markers to identity seeds of Lepidium bonariense and L. virginicum. (A)
ISSR, L. bonariense (lane 1, 3, 5, 7 and 9), L. virginicum (lane 2, 4, 6, 8 and 10), PCR
products were ampiified with UBC #807 (lane 1,2), 818 (lane 3,4), 855 (lane 5,6), 873
(lane 7,8), 881(lane 9,10) (B) RAPD, L. bonariense (lane 1, 3, 5, 7 and 9), L. virginicum
(lane 2, 4, 6, 8 and 10), PCR products were amplified with #4 (lane 1,2), 16 (lane 3,4),
17 (lane 5,6), 25 (lane 7,8), 30(lane 9,10).
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