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Study on DNA barcoding of medicinal plants in Chaenomeles Lindl.
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Abstract: Objective To provide evidence for the molecular identification of medicinal plants in Chaenomeles Lindl. Methods
Nineteen ITS2 and psbA-trnH sequence samples of five species in Chaenomeles Lindl. were PCR amplified and sequenced. The
intra-specific and inter-specific K-2P distances were calculated, and cluster analysis was performed using Neighbor-joining (NJ)
method by MEGA 6.0. Results The original plant of Chaenomeles Lindl. could be identified by the sequence differences of the ITS2
and psbA-trnH sequences. Different samples of Chaenomeles Lindl. were gathered together and could be distinguished by NJ tree.
There were significant differences among the ITS2 secondary structures in five species of Chaenomeles Lindl. Conclusion ITS2 and
psbA-trnH are efficient barcodes for the authentication of plants of Chaenomeles Lindl.
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Table 1 Samples information

%5 MR S ST
XZ01 Fa AT YCO131MTO01
XZ02 Fa AT Y0131CMT02
RBO1 HAARK YC0132MTO1
RB02 HAAR YC0132MT02
RB03 HAAR YC0132MT03
ZP01 AR YC0133MTO01
ZP02 AR YCO0133MT02
ZP03 AR YC0133MT03
ZP04 AR YC0133MT04
ZP05 4 AR YC0133MTO05
ZP06 AR YC0133MTO06
ZP07 AR YC0133MTO07
ZP08 AR YC0133MTO08
ZP09 AR YC0133MT09
GPO1 AR YC0134MTO1
GP02 AR YC0134MTO02
MYO01 EI AR YC0135MTO01
MY02 FEMAK YCO0135MT02
MYO03 FEHAR YC0135MT03

1.1.2 W5 MWL 4] DNA $EHGR 5 & R B

JEHEEERE DNA [RGB A RAR B+
KA R A A 2 X Master Mix ( Tag DNA
Polymerase ) ( recombinant); D2000 plus DNA
Ladder (100~5 000) (Solarbio); % fj. B-Fikk
LlES K OEE R B ESNARARD: 519
b i A A PR | A R
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D)3 AN HTL UV-20000 IR RERHTATBR 23 7));
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1.2.1 DNA 4800 SEIM B A R T A, HL
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2 X Taq master mix 12.5 pL.ddH,0 9.5 pL. 5|44 1 uL
(2.5 pmol/L) DNA #5iti 1 uL (30 ng). 7 38FE T4
94 ‘C, 5 min; 94 C. 30's, 56 ‘C. 30s, 72 C.
45s, 40 MEFR; 72 °C. 10 min. PCR ¥ 44 H 3k
Ks, Ylleaifk, f5H ABI 3730XL 354X 1)
J¥. 1TS. psbA-trnH 2 NMFHIM5 1T WK 2.
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Table 2 DNA barcode primers information

JPEl SRR A (53

ITS2 2F  ATGCGATACTTGGTGTGAAT

ITS2 3R GACGCTTCTCCAGACTACAAT
psbA-trnH F  GTTATGCATGAACGTAATGCTC
psbA-trnH R CGCGCATGGTGGATTCACAATCC
1.23  #dm AP 9 P B R CodonCode

Aligner V 2.06 (CodonCode Co., FE[H) KX Pz,
LRGP, TTS2 Fp A IS T B B JR Al AR )
HMMer VERET7VARR 2 Wi 4 5.8S Al 28S X B3k
ITS2 [A[EIXE515). psbA-trnH &8I B W3 51 4
PAFERFIN . KRG, KA RS MEGA
(Molecular Evolutionary Genetics Analysis) 6.0 73 #7
Lb X FE 118 Kimura-2-parameter (K2P) B2,
NJ 484272 (neighbor-2-joining method) )i R4 A
B FIFHAHMPERE 2295 (BLASTD) . feilnifi @ik
(Nearest distance) 55 J7 & AT 5 € /0 4. AIH
bootstrap (1 000 KT K& I FFH .
HI Schultz 25V 37 (f) 1TS2 $ 8 A K SL 4 o
(http://its2.bioapps.ibiozentrum.uni-wuerzburg.de) il
MITS2 — R 45H .
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Table 3 Main information of ITS2 sequences

Pifl 4K /bp GHC/% B R /% B3/ i)/ % SR % /%

AN 221 69.0 1.77 0.90 2.67
HAARR 221 69.1 1.77 0.45 2.22
PREAK 222 69.6 1.33 2.25 3.58
FEAR 223 700  0.88 0.00 0.88
BHAR 219 694 266 2.28 4.94
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“~” means the site base deletion, same as below
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Fig. 1 Variable sites of ITS2 sequence of plants in Chaenomeles Lindl.

2.3 psbA-trnH F5I7h A FhiE LbiE o

X R R R I YA psbA-tnH K JE
A=, FHIKEA N 260~313 bp #i5, G+C
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RWoR (B2, B IR R, PR AR
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(I 5 AR S8 /b o RIS psbA-trnH J¥ 51 K2P 13
FEER B A T 0~0.036, bl je R R 5 4% % A
JI ) K2P gt A% PR 25 5 K, B I AR IR P i A JTCFof
B AL R B 0, SRR RN, 5 ITS2 4548 —
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SRR ) ITS2 =G £ R ARARL, 245 B —AN vl
R 4 ANIBTE (Helix) XA (B 3D, HEEARNE
TG, o IV KEBON RS, B ZERAE
R E TV ILLIIL DX, Hoo B AR TOE 18 42 A 2534 (Loop)
ECH « K/ MRSy, #55 oA 4 Fp
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MEFT 7. BRI, S ITS2 2R &5#, W LUK AR S
5 AN LR EHOUL 2 5 oK
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Table 4 Main information of psbA-trnH sequences
YyFp 4K /bp G+C/% BRI/ % CFE A/ 513D /% AR %
PUHRA K 260 28.5 16.90 0.00 16.90
HAARK 312 253 0.32 0.32 0.64
4R AR K 313 25.8 0.00 0.64 0.64
AR 309 25.1 1.28 0.64 1.92
FEHAIR 259 28.2 17.20 0.00 17.20
2222222222 2222222222 2222222222 2222222222 2222222222 2222222222 2222222222 2222222222
QOO0000000 1111111111 2222222222 3333333533 d4ddddddddd 5555555555 ARRRAEERAE TTTYTTTYTT
0123456789 012345R789 0123456789 01234567859 0123456789 0123456789 0123456789 0123458789
7 - TCAAT TTAGGTTGTA TTTTATCTTA CAAGTAATGA TALATGGCGG AALAATTATT AATTTGTAAT
e
0
O —mm e L e e e e e e e e e e e e e e e
Tt

ZP0L1 AATAAAACAL AGTTIT..... . o.ovivvs ovinann
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ZP0E AATAAAACAL AGTTT..... .....oovn ooat.
ZPO4 AATAAAACAL AGTTT..... ... oovn oiat.
ZP0D AATAAAACAL AGTTIT..... . oovivvs ovinann
ZP06 AATAAAACAL AGTTT..... . o.ovivvs ovinaan
ZPOT AATAAAACAL AGTTT..... . o.ovivvs ovinaan
ZP0E AATAAAACAL AGTTT..... ... ooin oont.
ZP09 AATAAAACAL AGTTIT..... . o.ovivvs ovenann
RBO1 AA4-AGAATAES AGTTT..... .. ..ovivvn ovinann
EBOZ AA—AGAATAL AGTTT..... .. .ovivvn ovinasn
REOS AA-AGAATAL AGTTT..... .....ooin ooiat.
GPO1 ALAAGAATAL AGTTT..... .....ioien oon..
GPOZ AMAAGAATAEL AGTTT..... . o.ovivvs ovinatn
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Fig. 2 Variable sites of psbA-trnH sequence of plants in Chaenomeles Lindl.
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Fig. 3 Comparison on secondary structure of ITS2
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Bootsrap 1 000 (X 5, X WIRICRFH=50%[149) 3

Bootsrap 1 000 repeated, the support rate > 50% were shown above branches

4 ETFITS2 (A) 70 psbA-trnH (B) FFIHIEE NJ #
Fig. 4 NJ tree based on ITS2 (A) and psbA-trnH (B)
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ITS2 25 45464 B 1 0 O 5 e )b
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X 43 F, o 4 DNFIRSRGOCREIR, A6
ARIRFILH BE R RN 2 AN RBE AR
HEREMARMIER N3, BRBEVIRSEERR, A
G HE WA AR SRR 4 R K SRAP
ARV IRIOLT SR R il 1 =Y RO == e
BRI AR R BT, 55 psbA-tmH 52
SRR, 1TS2 JPAIS SRR, 1E
YIRS 1) 5858 2 5, {H psbA-trmH J751%- 55
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JPHI A, psbA-trnH J741 A4 1 465 8 572 RE% M 53
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ANTRI AN I 1 53 2827 06 R LA R M B IR M 5 BT K
MR A EE S M E.
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JRJE R SERRE ST, AT SEHA 1 7K I PR v
s e AT T2 3, AR AR IR 5 9% Y 1 6
BRI IE S . ARG DNA S5 BRIE 7
HIITS2 5 psbA-trnH v BRI T AT M4 E fig
71, WA T AP R AN E &M SR &G R, 1E
ARSI % e .
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