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Abstract

In this study, four DNA barcode fragments, ITS1, ITS2, rbcL and matK were used for plant identifi-
cation in six species of Cuscuta L. to analyze the main characteristics of DNA barcoding identifica-
tion of Cuscuta L.. Nucleotide BLAST and neighbor-joining in NCBI were used for DNA extraction,
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amplification and sequencing. Through comprehensive comparison, it can be seen that DNA bar-
coding can be used to identify weeds of Cuscuta accurately, and ITS2 and rbcL sequences have a
higher success rate of identification, which is suitable for identifying Cuscuta L. seeds. The results
are designed to establish the DNA barcode technique in the identification of Cuscuta L. seeds.
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1. 518

421 J&(Cuscuta L.)& X T MHAEYINEIER — A T AR MR AR, S~ (PAREA) kM,
HRENZARANE, BREA G RE, —BERIRAE, RAERE, S35 kE. RSP EHERE,
ZIEATA RS (P N IR E SR A M A PRI A . S TR R T
FREORRE S, AR KGR G HEAEY e —[1]. FERF AL T &R
T O R AR, T BRSO e R, RS AR E R, EREMENER RS, &
ﬁlﬁﬂl@ﬂ”ﬁi‘ﬁﬂ[ﬂ [3]c TESLPRATEESEES, R8T BEMRFELSFHEETSE, MbTxEMEZ,
FhF/N . FEBRFAEARL, [ T SR 0 . R B s e IR A, A7 RO AMRIE S B 30 1 LR AR K,
Iﬁﬁﬁkﬁ”“%ﬁ@~j€x&%, VLR FIFH DNA RS AR T S e AR O E ., R 5, AW stk
b4 TR % 52 1) DNA IS8 51 ITS1. 1TS2. rbel. matkK fEH %L1, hEZFHRL T, Bk
T BN T . AR T IR 2T 6 DRI BRI 2 5, LU %6 22 7 @ A Bpp 2 )
SRNREST, TR 22T R DNA F A5 %8 (1 2 BRI, S D151 X H A8 A AR A 2 1 =
5 16 % e SRR I LR, TEB LRSI L TR A R NS 5 T B L L

2. MRE 5%
2.1, ik F T

AT TR T 2T I RARA TR I S 22 7 J8 6 DITUR IR TARA,  ARAER A AL 8
FEAS T2 55(1995 4), 3L 6 MRS (508 1~6). BARM M AR RIF A 1o

Table 1. Code, scientific name and source of test materials

F 1 Bk RHCES . FRFRIR

FPs LIBE E XA ETRED SRUE
1 i #sL1 Cuscuta campestris JRA MV A AR P A2 =
2 HE % 2T Cuscuta chinensis SR AV R AT BT A B =
3 B eT Cuscuta australis JE AR EBAEAS I 4 B =
4 R % 22 7 Cuscuta europaea JR AV BB FEAG T 44 B =R
5 LS A Cuscuta monogyna JEA M AR R T 2 a2
6 MR LT Cuscuta cupulata Engelm JEL AR MV ARG T 4 B =2
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2.2, FENEEEEIRAF

AU B OHL Z36HK (42 [F HERMEL) ARLE f8% OLYMPUS SZX12 (H 4%).PCR 1X EPPENDORF ({
). HEPKAX EC 1000XL (3 ). B % 5 4t ImageQuant 300 (3 ). Premix Ex Tagq. ROX Reference Dye
11 (50%) * 4 {550 LA S AS U 51 A ERAEH I T £ AV TRECRIE) A IR A F] . E F7BIE (Nutrient Agar, BD).
T HE R 2H DNA $EBUR A & 3900 T A6 s RAR AR R A F .

2.3. 51
VTR AVE S, ARSI I 2,

Table 2. Specific primer sequences for each DNA bar code amplification

= 2. & DNA FAY 1Bry45 71451455

marKer Name of primers Primer sequences 5'-3’ Mean size of the marKer (size range) in bp

5a fwd CCTTATCATTTAGAGGAAGGAG 707

e 4 rev TCCTCCGCTTATTGATATGC (571~1153)
S2F ATGCGATACTTGGTGTGAAT 226

ez S3R GACGCTTCTCCAGACTACAAT (163~311)
1f ATGTCACCACAAACAGAAAC 704

ot T24r TCGCATGTACCTGCAGTAGC (702~883)
390F CGATCTATTCATTCAATATTTC 794

mate 1326R TCTAGCACACGAAAGTCGAAGT (656~861)

3. B

3.1. = DNA B92EY

Sy L 227 SR AN RV RP 24 KT 3 RE, NV ORI B A AR, FRRER AR B A2 21 1.5 mL 30,
FEEL DNA 17578 F e B G M R A B 3 R A SR R &, H AR TS R & U AT # A
3.2. RT-PCR EARY BEREFIIHE

PCR R ffi IR AR PCR S FVRMBUHEATY 14, MR A 25 uL A &: 2 uL DNA B, E. 5l

P& 1 uL, %% dH,0 % 25 uL. ITS. ITS2. rbcL. matK ] PCR 14 214 . 7% 3. PCR /=44 1.0%35
NE R B kA IS, i A Tk TR .

Table 3. PCR amplification conditions of DNA barcodes
52 3. % DNA &SR PCR ¥ & &4

S KP4 PCR %1%+
ITS 94°C 5 min; 94°C 1 min, 50°C I min, 72°C 1.5 min, 30 cycles; 72°C 7 min
ITS2 94°C 5min; 94°C30s, 56°C30s, 72°C45s, 40cycles; 72°C 10 min
rbcL 95°C 2 min; 94°C 1 min, 55°C30s, 72°C 1 min, 34 cycles; 72°C 7 min
matkK 95°C 5 min; 94°C 1 min, 55°C 1 min, 72°C 1.5 min, 30 cycles; 72°C 7 min
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3.3. RGO

T J5 ¥4 15 DNA 2605 5 1] NCBI 1 Nucleotide BLAST #E47E X, FIF MEGA 7.0 @4
HE4T 2 F LR (Clustal W 51E), AT AN RIS DR BRI OAZ BR I3 S ARALL Y s 1 MEGA 7.0 3, 4R4E1%
(Neighbor-Joining)# & £ 4i & B 1, IHId [ %4 (bootstrap) Xy R4t & B M FEATHLL, 1000 (KEH

4, ERESH
4.1. ¥ PCR MR

HHITS. ITS2. rbcL. matK [1J DNA $2H KK, FILAE H 6 N2z 71 DNA 8 D3¢ . H
ITS. ITS2. rbcL. matK [] PCR F=# sk i, v LAE H 1TS2, rbel X iR 7S Fi 4 22 7% 58 AR 4 =
M 1TS. matK X FiR/NF#E 22 TS @ R FE N 0, FrbY ITS2. rbel 7] DL R4 HI#E 22 7@ fh 1.

4.2. DNA &HBEIINZSHES T

RS FTAS 1 6 MR ITS2. rbel IYFFIK . GC &8 W4 4. WTLUE H rbcl DNA 2K HS fir
15 ) DNA FERKFEIZ) 8 727 bp, GC & EHINT AR, 7F 41%~43%2 [8]; H1 1TS2 DNA %ML 551
1 H ) DNA JPHIK AR 447~452 bp 2 (8], GC & &ETE 49%~54% [8], H ITS2 ZEF Frd 1 H 1) DNA
A GC SrEE R B R, T2 36 K HE 2 X RH H & GC & 211 DNA [FA 4L,
I, & GC F&EH) DNA XIEME WA RS P 22450, 31& 5 A T BARGN 7 B oc (i, A8H)r
$5E[4].

Table 4. Analysis of sequence length and GC content of samples amplified based on two DNA barcode sequences
F 4. BT 24 DNA £FRBEFIIIBH#RFTIKER GC EE0

e ITS2 rbcL

et 512 (bp) GC 4 (%) 51 (bp) GC 4 (%)
8 4 421 451 50 727 43
HE LT 447 49 727 41
LT 452 50 728 41
RiH 2 22 1 448 50 728 41
ENES Mo 449 54 727 43
WAL T 449 51 727 43

4.3. EF 2 # DNA £EBHERN ARG HLN 24T

FIH MEGA 7.0 %4, X Neighbor-Joining 7754} 6 ANIIFFRE A H NI REGEREM. T 1TS2
I H, REGUR B W N RS, Horb g )5 % 42 1 (Cuscuta australis) . K| % 22 1-(Cuscuta europaea)
HH ¥ % 22 -7 (Cuscuta campestris). [ #£21-(Cuscuta chinensis). 544 %2 (Cuscuta monogyna) s 7 A
—3X; L% (Cuscuta cupulata Engelm) 738 —3C, MRS AT LLE H 1TS2 7751 Al 44 A48 %
2, PR T 5HAM IR X S R(LE 1), 2T rbel &BILFS], FFEHBREAPLR, RERE
W NPIRSE, HPr it 1. Bl 1. PEBL T N30 BRL T HEFRL T,
TR LT N3 F T R T 5N 2T M3 22 7 58 22T 17 518 R3S 100% 3 FF%,
Yo L R SR GO R BUL, MOLVEART S 2).
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8 L[Cuscuta australia R.Br.
99

Cuscuta europaea Linn.

Cuscuta campestris Juncker

Cuscuta chinensis Lam.

Cuscuta monogyna Vahi

Cuscuta cupulata Engelm
P
0.05

Figure 1. NJ phylogenetic tree constructed based on ITS2 DNA barcodes
[E 1. £T ITS2 DNA &SI E N RGiLRt

100 cuscuta australis
100 L cuscuta europaea
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A
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Figure 2. Phylogenetic tree of NJ based on rbcL. DNA barcodes
& 2. EF rbcL DNA ZRZBBHER NI RETFH R

H A AR T LS, 1TS2 P AR (1 NI BEAR G T rbel 791 I X ) FE SR 4T, SEhERH TR 4 78
FLE S
5. #ig

HAT, %22 TS E A IS FRE S E . e dbiicid, Bk, guiu % e % [5].
DNA S T HE A & — PR FH — B =i 28 e AR L R B, PR R ff AT 0 e 45 0 1A 2 S R 6],
WFFERE, ITS. rbeL SEAEYH AT H I DNA KIEIE[7], SRTMAESCPRGAE 48 F, DNA ISR
WA EIRZBHAG, Flin: NRRFEZRTRE, REBUESTHMEEEE, 5 DNA k%
TE[8]e AN LLE AT HT T 1TSL. ITS2. rbcL. matk PU%% DNA ZExt HEF 422 1. hEELZ T M7
Hre T BN LT BHR L T RN LT 6 P2 T @R i i S htE M. SLE IR LEH
ITS2. rbcL J7HIHI4EE IR S, EETENENR L TR TR R T 5] BER %221 & AN [F)
it DNA %52 42 BRI KOt El A3 AT, TRt n] DAy 4 22 -7 & b1 A6y 46 e S (IS i k) o

E&ImHE
JF BT NS IS8 R T H (2016HKO011).
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