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Molecular identification of six species in Aloe L. based on DNA barcoding
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Abstract: Objective To screen out a proper DNA barcode for suitable of six species in Aloe L. Methods The genomic DNA from
18 samples of six species in Aloe L. was extracted by Plant Genomic DNA Kit, then nuclear ITS2 and the chloroplast psbA-trnH, rbcL,
and matK of the samples were amplified using the universal primers and sequenced bidirectionally. The obtained sequences were
assembled using Sequencher 4.1.4. The characteristics of four candidate DNA barcodes were analyzed and the Kimura 2-Parameter
(K2P) distances were calculated based on the sequences using MEGA 5.0. DNA barcoding gaps were evaluated by the analysis of the
intra- and inter-specific divergences. The phylogenetic trees were constructed on the basis of Neighbor-Joining method. Results
Totally 72 sequences of species in Aloe L. were acquired altogether, with each of ITS2, psbA-trnH, rbcL, and matK regions having 18
sequences respectively. The successful sequencing rate was 100% of all the four candidate barcodes. The alignment length and GC
contents ranged from 255 to 723 bp and 30.6% to 68.2%. The maximum K2P intra-specific genetic distances were much smaller than
the minimum inter-specific genetic distance of all samples in terms of psbA-trnH sequence and thus forming into a prominent

barcoding gap. Due to some overlaps of intra- and inter-specific variation, there was no obvious barcoding gap in the aspect of ITS2,
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rbcL, and matK sequences. The phylogenetic tree constructed by psbA-trnH sequence was capable to identify the six species

of Aloe L. while there existed fuzzy identification as to the other three candidate barcodes. Conclusion DNA barcoding

technology can identify species in Aloe L. accurately and psbA-trnH sequence can be the optimal barcode to identify the

species of Aloe L.
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Table 1 Information of experimental materials

) AN FRA Y5
hAEPZE Aloe vera L. var. chinensis Haw 79-1. 79-2. 79-3
B2 Aloe saponaria Haw 80-1. 80-2. 80-3
WFEFZE Aloe littoralis 81-1. 81-2. 81-3
HAM 2 Aloe arborescens Miller 82-1. 82-2. 82-3

PEFr R 25 Aloe barbadensis Miller 83-1. 83-2. 83-3
UM P ZE Aloe ferox Miller 84-1. 84-2. 84-3

YT SR AK B BRI D B B R AR T 4, RIIE
FRASCRAF T P e 2 24 K 2 0 i v 2 B8 280 3
1.2 &5
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HERF e 2 A3 (Bl ARAF; st
J£7F (TGem Spectrophotometer OSE-260), KA
ek (dbxnt) AR A A PCR {¢ (Bio-Rad
PTC-200), JEH; BB RS (Vilber Lourmat,
INFINITY-1000), %[ % EE.08L (Eppendorf
Minispin), £8 [ ; JginiE )4 (Labnet, Vortex
Mixter), [H,

122 R AR DNA R BCK &
(Tiangen Biotech Co., 1[H). Premix Taq'" (Ex
Taq™ Version 2.0, Takara Co., [ ). I/ Kk
(Biowest, PUHEZ ). KEEK. WA #i. LKS
7. Goldview IRALK} .

1.3 7%

1.3.1  FE5h DNA 40 U T i Aa
J41 10 mg, LWEWTEE 5, i )5 20 DNA
$REGRFF & (Tiangen Biotech Co., &) $RIUAE M
DNA, {#i/ TGem Spectrophotometer fifl & 7376 &
11* (Tiangen Biotech Co., H1[E) X f#) DNA it
AT 20 5 AR B I 5 o
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I 25t WL 2,25 pL PCR J W AR 2 355 : Premix Taq
(Takara Co., "[E) 12.5 uL, ¥R NI
% 0.5 uL, DNA #4205 uL, ddH,0 #5524 25 pL.
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Table 2 Universal primer sequences and PCR reaction conditions

Rk B IR SFEH (5°—3%) RN R

ITS2 ITS2F ATGCGATACTTGGTGTGAAT 94 °C, 5min, 94°C. 30s, 59 °C. 30s, 72 C. 45
ITS3R GACGCTTCTCCAGACTACAAT s, 40 XA 72 °C. 10 min

psbA-tmH  fwd PA GTTATGCATGAACGTAATGCTC 95 °C, 4min, 94°C. 30s, 554 °C. 1min, 72 C.
rev TH CGCGCATGGTGGATTCACAATCC 1 min, 35 JK{H¥F; 72 °C. 10 min

rbeL tbcLa F ATGTCACCACAAACAGAGACTAAAGC 95 °C. 4min, 94 °C. 30s, 554 °C. 1min, 72 C.
rbcLa R GTAAAATCAAGTCCACCRCG 1 min, 35 &XfEH; 72 °C. 10 min

matK 390F CGATCTATTCATTCAATATTTC 94°C, 1min, 94°C. 30s, 55°C. 40s, 72 °C. 40
1326R TCTAGCACACGAAAGTCGAAGT s, 40 XfEH; 72 °C. 7 min
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B PH G e 34T B 0, 3T Kimura
2-Parameter (K2P ) XU Zx i 45 B4 F0 46 7 3% 2 %
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(R EAE 25.28~453.76 ng/uL, # W] DNA JFifik
e, FFafasscim sk, X DNA 1T
HLUKETI, R LE 1, AriocdEiE . Llm
S1%%) 1TS2+ psbA-trnH. rbcL. matK 4 45751t
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Fig. 1 Electrophoregram of genomic DNA extracted from

all samples

JF AT HHEFIR N o
2.2 RIEFFIRIHFE
e 3 fros, AWFGTIL RS ITS2 psbA-trnH.
rbeL Fl matK P8 %% 18 45, J¢ 8 Il e 3 3%
B0 100% . AS[aHs i e 414 5K GC # =
FRP B ZES . K B RF G H AL 7
HIF R RER (500~1 000 bp) MIEFEFRIE, b
XF e A0 FE H s SRR X4 matK. psbA-trnH.
rbeL ITS2, GC & W HE 7 AH & o & 7> 41 v 1TS2
AR S R, Ay RS 4.3%, rbel 781 AR
AL B, AL R 1.7%, psbA-trnH ¥
HIFT matK JP 848 AL AT BT, 4 5 S A
1) 2.8%F1 2.5%.
2.3 REFFIRFA. FHETFSH
KSR MEGA 5.0 8402 25 )@ A [
HEAT A R PR 5 A% PE 25 20 BT, K2P ast A% i (20 45 1



¢ %% Chinese Traditional and Herbal Drugs 3% 47 % 25 11 8 2016%£ 6 A +1953 -
A M12345678910111213141516171819 B M12345678910111213141516171819
2 000 bp 2000 bp
1000 bp 1 000 bp
750 bp 750 bp
500 bp 500 bp
250 bp 250 bp
100 bp 100 bp
C M1 2345678091011 121314151617 1819 M 1234567891011 121314151617 1819
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2000 bp
1 000 bp
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A-ITS2  B-psbA-tmnH C-rbcL D-matK M-Marker 1~18 4% 1 79-1~84-3 SHEf  19-BITEXT
A-ITS2 B-psbA-trnH C-rbcL D-matK M-Marker 1—18-samples of 79-1—84-3  19-negative control
2 ¥4 £F5I8 PCR ¥ 1848 k&
Fig. 2 Electrophoregram of PCR products of four barcode sequences
x3 FRREFFIEREZREDHRFR
Table 3 Sequence characteristics of different candidate sequences in species of Aloe L.
w3 ol RS EEXTfEFea GRS AR AR AL —_—
T % GC 38/ %
/4% J% /bp KpE/bp  (CEHASR%)  CHE%) CE 5 %/%) °
ITS2 18 255 255 244 (95.7) 11 (4.3) 11 (4.3) 68.2
psbA-trnH 18 575~606 579 563 (97.2) 16 (2.8) 16 (2.8) 32.1
rbcL 18 573~595 573 563 (98.3) 10 (1.7) 10 (1.7) 42.9
matK 18 744~844 723 705 (97.5) 18 (2.5) 18 (2.5) 30.6
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Fig. 3 Distribution for intra- and inter-specific genetic variation of different candidate sequences
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Fig. 4 Phylogenetic trees of different candidate sequences constructed using NJ method
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