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Molecular identification of Erythrinae Cortex and its adulterants based on ITS2
sequence
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Abstract: Objective 1TS2 barcoding was used to discriminate Erythrinae Cortexi and its adulterants in order to provide a new method for
the identification of Erythrinae Cortex. Methods The total genomic DNAs were extracted from 31 samples of Erythrina variegata var.
orientalis, E. arborescens and its adulterants. The ITS2 sequences of these samples were amplified and bidirectional sequenced by PCR. The
obtained sequences were submitted to the GenBank and the ITS2 sequences of 38 samples belonging to 15 species were downloaded from
the GenBank. Genetic distance, neighbor joining (NJ) phylogenetic tree and secondary structures of 1TS2 sequences were analyzed by using
MEGA 7.0. Results We foung the maximum intraspecific genetic distance (K2P distance) was much smaller than the minimum
interspecific genetic distance between E. variegata var. orientalis, E. arborescens and its adulterants. And the NJ tree showed that E.
variegata var. orientalis, E. arborescens and its adulterants could be distinguished obviously, which showed high monophyly. In addition,
comparing the secondary structure of ITS2 among Erythrinae Cortexi and its adulterants, it was found that there were significant differences
in the number, size, position of loop, and the angle of helix exsertion. Conclusion 1TS2 sequences, as a DNA barcode, can stably and
accurately distinguish Erythrinae Cortex from its adulterants and it can also provide a new technique to ensure the clinical safety in
utilization of Chinese materia medica.
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Table 1 Habitats of samples used in present study and its ITS2 sequences

x1 MREHEHRITS2 FIIER

T Y4 HAET JFEKFEIbp GC/%  GenBank &35 FEHL

1 i Al Al 232 50.4 MN417320 BERH S

2 Al 232 50.4 MN417321 TN 2R

3 Al 232 50.4 MN417322 TN 2R

4 Al 232 50.4 MN417323 BEBE B

5 Al 232 50.4 MN417324 BEBE B

6 Al 232 50.4 MN417325 g Elell

7 T A B1 230 48.3 MN422110 TR

8 B1 230 48.3 MN422111 TN 2R

9 B1 230 48.3 MN908579 JIMT 2R
10 B1 230 48.3 MN908580 JIMT 2R
1 B1 230 48.3 MN908581 JIMT 2R
12 X g ) A C1 238 51.3 MN422122 = P T OURR AN
13 C1 238 51.3 MN422123 A VG R AN
14 C1 238 51.3 MN422124 A VG XU AN
15 C1 238 51.3 KJ419280 Gen Bank
16 C1 238 51.3 FN825780 Gen Bank
17 C2 238 50.8 MN422125 A6 M A
18 C3 237 51.5 KJ419281 Gen Bank
19 i [ e E1l 236 49.6 MN422116 2 T P U 4N
20 El 236 49.6 MN422117 Z A VG XU AN
21 El 236 49.6 MN422118 2 B P XURR AN
22 9 5 A F1 234 47.0 MN422114 2 B P XURR AN
23 F1 234 47.0 MN422119 2 B P XURR AN
24 F1 234 47.0 MN422120 2 T P U2
25 F1 234 47.0 MN422121 2 T P U 2N
26 F1 234 47.0 MN422115 2 T P U 2N
27 F2 234 47.0 JX856449 Gen Bank
28 T Gl 231 51.1 MN422112 2 B P XURR AN
29 G2 231 52.1 MN422113 2 B PEXURR AN
30 W U 0 A H1 238 475 JX856454 Gen Bank
31 H1 238 475 JX856452 Gen Bank
32 2R BRI 11 236 49.6 JX856570 Gen Bank
33 11 236 49.6 JX856571 Gen Bank
34 ARAIA J 236 46.6 KX057871 Gen Bank
35 WAE K1 224 73.6 KF977621 Gen Bank
36 K1 224 73.6 KF977615 Gen Bank
37 K1 224 73.6 KF977619 Gen Bank
38 K1 224 73.6 KF977618 Gen Bank
39 K1 224 73.6 KF977617 Gen Bank
40 K2 225 74.2 KF977620 Gen Bank
41 K3 224 73.2 KF977616 Gen Bank
42 A L1 230 60.0 MH117432 Gen Bank
43 L1 230 60.0 MH117431 Gen Bank
44 L1 230 60.0 u63181 Gen Bank
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i, I
Gi's EkUED R 73 lop GC/%  GenBank &5 il
45 N M1 237 72.2 DQ826447 Gen Bank
46 0 N1 230 68.7 KM453169 Gen Bank
47 N1 230 68.7 HQ658386 Gen Bank
48 52 i At 01 233 45.9 JX856569 Gen Bank
49 Zh B AR P1 239 62.3 KR532088 Gen Bank
50 FE P9 IR A Q1 220 50.0 KX057870 Gen Bank
51 IRk R1 230 63.9 MN422126 TLJ5 P 5
52 R1 230 63.9 MN422127 AN
53 R1 230 63.9 MN422128 AN
54 R1 230 63.9 MN422129 TTPR
55 R1 230 63.9 MN422130 TFPAR
56 R1 230 63.9 AJ786228 Gen Bank
57 R1 230 63.9 MG217641 Gen Bank
58 R1 230 63.9 JQ048757 Gen Bank
59 R1 230 63.9 JQ048756 Gen Bank
60 R1 230 63.9 JQ048755 Gen Bank
61 R2 230 63.5 AY 256899 Gen Bank
62 FE AR T1 224 69.2 MN422131 T AL
63 T1 224 69.2 MN422132 A el
64 T1 224 69.2 MN422133 TS 1L
65 T1 224 69.2 MN422134 A
66 T1 224 69.2 MH016477 Gen Bank
67 T1 224 69.2 MH016478 Gen Bank
68 PN S1 224 72.8 MG730220 Gen Bank
69 S1 224 72.8 KP093220 Gen Bank
70 S1 224 72.8 KP093219 Gen Bank
71 S1 224 72.8 MG730221 Gen Bank
72 ZEAE Ul 226 67.3 MF039518 Gen Bank
TR BRHET ORI ARy 60 min) o« (ITS2)  FiFFal, 5kl i 14 SRR a7 517 57, AR

JFPou oy 8O0 w5l ¥ 5-ATGCGATACT-
TGGTGTGAAT-3* ; Jx Il 3| ¥ 5-GACGC-
TTCTCCAGACTACAAT-3’., Fifk & (25 uL) A
10 X PCR buffer (& MgCl) 2.5 puL, MgCl, (25
mmol/L) 2 pL, dNTP 2 pL, F. RIAGI¥& 1
uL, Taq i 0.25 uL, HiHR 2 uL, 7&K 14.25 pL.
ITS2 FAH HFE A 94 CHiASM: 5 min, 94 CA%
P£30s, 56 CiBk30s, 72 CIEH45 s, 40 M
By 72 CHEMR 10 min. NP i e s G AR VIR
HAWRAR B}, FAFEARES 3 KINF-.
2.2 HUBALIE

I i T4 K Codon Code AlignerV 2.06
(Codon Code Co., E[ED KuHHE, LMK EF
FIRGIIX s TR DR AR HMM VE
B, LD R — 80T 51 #ivi 5.8 S Al
28 S X B (AP AR & hitp://its2.bioapps.
biozentrum.uni-wuerzburg.de HEATIERE) , RS bRUE
ITS2 [EREX 751, W5k MEGAS.0 3 AFIEIEL X}

EIFR I AT AL, BL, [E—WIFIAEAEAR A
AR AL A2, SrHT78 seAr s s B e AN
PRSI0, SR AR 2% (BLASTL) Fl/)
FEEGYE (nearest distance) M85 ITS2 A4 E
%, I Neighbor-joining (NJ) R ZEHEALHE
TP SRS 1% Koetschan S5O 1)
ITS2 s e S FL PRl T3 1TS2 — 2R 4544 .

3 RS540
3.1 SBHRAMERESRERZGRAEY PCR 183
KM IR

ST LI REA I ITS2 30 KB, PCR
P8 R IR YN 100%, FAIGRIGR (H L
FERIELE]) 75 100%, 28 1.0%35 I8k B vk 15
F| PCR ¥ Hruuk &, ¥ 3G als, &arise,
BAHMRENR . ¥ 75K EETEHEE 450~550 bp
(B 1), B2 58 S 128 S rRNA F4l)&, ITS2
K VG I TE 224~238 bp, GC & &K 47.0%~
69.2%, V3] GC & &N 52.79%.
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M-Marker 1~6-Jiff] 7~11-FFARINT  12~15-1GbfM  16~18-BHECRIMT  19~23-M MR 24~25-10F 18 26~30-Ju#fk  31~34-HEnTEMK
M-Marker 1—6-E. variegate var. orientalis 7—11-E. arborescens 12—15-E. cristagalli 16—18-E. haerdii 19—23-E. subumbrans

24—25-E. corallodendron  26—30-K. septemlobus 31—34-Z. ailanthoides

1 HEAREY 1TS2 FRFEERS ER ik E
Fig. 1 Electrophoretogram of 1TS2 sequences of samples
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SKIRI 1TS2 53t 6 %, AN 232 bp,
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B, ONEAERL, R K2P BMEEREB N 0; FRAKH
il 1TS2 FHIK N 230 bp, ITS2 F4I GC &
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K2P & FE B 05 U AR 22 e AR FR A 1TS2
FEB S BEAORST o AR TR AR 5 AR Kz 2 VR it )
K2P fE 554 0.125 1~0.951 4. 0.063 7~0.968 0,
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GC HEIEE 1. HLH A GenBank 4 & T
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Fz2 ITS2 FHIMMEESRFMANTE RS

Table 2 Analyses of interspecific divergence and
intraspecific variations of ITS2 sequences
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FrA TR 0.0000
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PABA X 43
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K BLAST Az P g5 v o0 A . TR Al
i 5 SR S AT S E T, 2 ROk Mg
BRI 1TS2 J7 5] LAy o Hb ks WA B 5 2 R
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Table 3 Intraspecific variable sites in ITS2 sequences of adulterants of Erythrinae Cortexi
A L
LEEY/EA
16 44 47 51 79 98 119 158 180 214 239 251 255 264
XY JA (FN825780) C * * * * * * * * * * * * T
YR (MN422125) T * * * * * * * * * * * * T
XS (KJ419281) C * x  x  x  x * * * * * * * G
WAL (KF977619) *x  x  A T * x * * * * * * * *
WAL (KF977620) x x A C * x * * * * * * * *
WAL (KF977616) * % G T *  x  * * * * * * * *
H#k (AJ786228) * * * * * * * * * * * G * *
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R (IX856449) * T % x0T * T A A T N . T .
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= EEEY
18§ 5§ § i
FEFESSE S¢S
1iiFs S ég?f& s g@aﬁ@
! J e f & @"'ﬁ s M o
T_;': J / Y 8 a‘“dt}@qf ““\‘,ep*’ .
, E'E@: & v "o‘w e’;é‘ *@%1%
s o B‘g.éﬁ ot
oy :‘4“”} :.\w w* 5
B oS
® K
] }Zf o o yesft - ]1{356511
szg,,,,.,wﬁw’:%'&;& 5 3\69 E\,gw‘l a5
1647, g, velutin
2 alanthojges M«wzg:; ;ﬁ\ al ,.Es paerdi Na22116
2 ailanthoides MN#22137 _ "]'J - “5! £, hoerdil MN422117
Z. ailanthoides MN422134 —‘IJSE Lal E. haerdii MN422118
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Percentage of replicate trees in which the associated taxa clustered together in 1000 bootstraps are shown next to the branches. The branch of numerical

display only the bootstrap support rate greater than 50%
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Fig. 2 NJ tree based on ITS2 sequences from Erythrinae Cortexi and its adulterants
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FilHd (MN417320) FEARHINT (MN422110) 3% 5 il A <MN4§2124> AT (MN422116)
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Ty
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HIH (AJ786228)

Il (KM453169)

STEH (MFOT0105) I SLIEHL (MG730221)  HEIFIERY (MHO16478)

3 BIRREEZRMAMEY 1TS2 FIH —REH

Fig. 3 Secondary structures of 1TS2 sequences in Erythrinae Cortexi and its adulterants
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