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Screening of universal DNA barcodes for plants in Cucurbitaceae
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Abstract: Objective To evaluate the candidate sequence of several hotspot DNA barcodes for identification ability on the species in
Cucurbitaceae family. Methods Using universal primers, three chloroplast sequences, psbA-trnH, rbcl, matK, and a nuclear
ribosomal DNA ITS2 were amplified and sequenced. PCR amplification and sequencing efficiency, intra- and inter-specific variation,
barcoding gap, and identification efficiency (with BLAST 1 and Nearest Distance methods) were used to evaluate these loci. Results
The rate of successful identification using ITS2 sequence was 88.5% at the species level and 100% at the genera level for 182 plant
samples belonging to 90 species from 33 distinct genera in Cucurbitaceae. The rate of successful identification using psbA-trnH
sequence was 73.1 % at the species level and 93.0% at the genera level, but it could complement some species region which could not
be successfully discriminated by ITS2 sequence. Conclusion It proposes that the combination of ITS2 and psbA-trnH senquence is
promising for the identification of the species in Cucurbitaceae.
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Table 1 Source of materials

& T4 KA BRT | P& w4 KA HRT

AKEF Momordica cochinchinensisi1 P4 )5 1] LSO813MTO1| 4JR  Benincasa hispida ORI LS0801MTO3

AE+ PSRRI LS0813MT02| 4 JK RBHEYIE  LS0801IMTO02

KIIE  Gynostemma pentaphyllum YTV5)5 1] LS0809MTO1| 4JK WALZ W LS0801MTO1

L TLPE) L LS0809MTO2| -/ Zehneria maysorensis EWHEYIE  LS0823MTO1

dipai R LS0809MTO3| 41Tk EURYIE  LS0823MT02

KM iE E A LS0809MTO4| )R  Hodgsonia heteroclite PERRAEA LS0802MTO1
Y il

L sk 2 LS0809MTOS| &)X Gymnopetalum chinensis FEXURA#  LS080SMTO1
s A

KM etk Z LS0809MTO6| 4/ PEXURRAHY LS0808MTO02
5 A

JRHFEHE Trichosanthes cucumerina YLV 111 LS0820MTO1| 4L/ Coccinia grandis FEORRGIH LS0804MTO1
s A

JR A L) L LS0820MT02| £LJK R LS0804MTO02

ik T. kirilowii A b LS082IMTO1| #4EJK Neoalsomitra integrifoliola  PEXNURZNF  LS0814MTO1
Y

R WIE % | LS082IMTO02| &KX Momordica charantia VEXURAH  LS0812MTO1
R

ik WAEZ H LS0821MTO3| &K Wlbmtih - LS0812MTO02

HiHE B LS0821MTO04| I WL LS0812MTO03

R VUSRI LS082IMTO5| ¥  Cucumis sativus WAbstl LS0806MTO1

BB T villosa PEXURA A RE  £S0822MTO1| 3% /K WHLR,  LS0806MT02

BB URA PR LS0822MT02| )R  Luffa cylindrica Wbmtih LS0811MTO1

BAME  Thiadiantha nudiflora TLPG L LS0819MTO1| £ K WALRYE  LS0811MTO02

F7RIE L) L LSO819MTO2| P§/\  Citrullus lanatus WALRE  LS0803MTO1

FHHRNE T hooker IR I LS0818MTO1| #1¥  Lagenaria siceraria var. hispida it 5111 LS0810MTO1

WFIK  Sechium edule B b LS0815MTO1| 411 WAERYE  LS0810MTO02

DPIR  Siraitia grosvenorii ) LS0816MTO01

&2 7[ DNA FH185RSH B HF TR LL5)
Table 2 Effective sequence ratio obtained by different
DNA sequence amplification

Feals IR Y WP % PP A%
ITS2 95.3 95.1 90.6
psbA-trnH 97.7 97.6 95.4
matK 4.7 0.0 0.0
rbcL 95.3 100.0 95.3

ZESEIG DL, SRR, ANRHHIE SR A 28 5, ITS2
Y5 psbA-ornH FP3| 2 MEJCRE 75w, (M4 # 2
KT rbeL J¥51, WA 4. 5.

23 #HERIAE DNA £HEBZIERFS] barcoding
gap 11§

Meyer 25211 Lahaye 252442, BARIK 4 IE
5 00 38) Py e ) 352 4% 3 S B W) Sl DR i N AR AR
g, JHENE ZAAE R 2R, TR — AR
(B X, Bl barcoding gap. #H Taxon DNA X frit
JFH AT 90T, FHEUTS barcoding gap, WL 1. M
ANTR PP 51 e ) R oA A8 5 1) 23 A 18] CEI PR s AR bR 3
IR S Rl N AR SRR, PABFR R R AEAN [F) AR S
A o A S BLD) e dr. 3 F DNA B
barcoding gap #EAEH I, (AW LUE H ITS2 J7 4111

R3 BHAMIMREFTIHMEMMHAESR (x£s,n=3)

Table 3 Variation between inter-specific and intra-specific of three candidate sequences in Cucurbitaceae (x+s,n=3)

Big]l P22 57 FhIRPPEARSE Rl Ve P22 57 FIAPPEASE  FPEORAST
ITS2 0.068240.0608  0.1009+£0.0714  0.091940.0805  0.0154%0.0156 0.0159+0.0190 0.0192+0.0218
psbA-trnH  0.0475+0.0488  0.0765+0.0673  0.0605£0.0667  0.0141+0.0255 0.0109+£0.0214 0.0152%0.030 4

rbcL 0.012 0£0.006 7 0.011410.005 5

0.009 7£0.006 1

0.002940.0030 0.001 7£0.0019  0.0024+0.003 1




FaH F7H200%ET7H * 1399 «

¢ ¥ % Chinese Traditional and Herbal Drugs

F 4 FAAFTIFAZETRR Wilcoxon 1
Table 4 Wilcoxon signed rank test for intra-specific variation
W+ W- PRl A A B SRS
ITS2 psbA-trnH W+ =16.0, W—=5.0, n=6, P>0.05 ITS2=psbA-trnH
ITS2 rbcL W+ =125.0, W—=11.0, n=16, P<<0.05 ITS2>rbcL
psbA-trnH rbel W+=6.0, W—=21.0, n=0, P<<0.05 psbA-trnH>rbcL
%5 WAFSIFIEIZE R Wilcoxon 123
Table S Wilcoxon signed rank test for inter-specific variation
W W- LR R EPS R L SRS
ITS2 psbA-trnH W+=10.0, W—=0.0, n=4, P>0.05 ITS2=psbA-trnH
ITS2 rbcL W+ =227.0, W—=28.0, n=24, P<<0.05 ITS2>rbcL
psbA-trnH rbel W+=21.0, W—=0.0, n=6, P<<0.05 psbA-trnH>rbcL
35 7 70 7 25 -
30 || ITS2 60 rbeL 20 4 . psbA-trnH
25 - Ry 50 1 Ty Ay
S 1} °\\° i) °\\° 15 4 i )
= 20 - i ] 5 40 W] = W]
iﬁ 15 i 30 iﬁ 10 -
5 | ]
10 -
0 ...:1”.”.1v.......-||||| 0 |.|.I...||.|\.|.|,-..- 0 4
0 0.06 0.12 0.18 0 0.06 0.12 0.18 0 0.06 0.12 0.18
AR5 EB A %

1 3 MEIEFFIAY barcoding gap
Fig. 1 Barcoding gap of three candidated sequences

T TR) AR S AR, N 5 e D) A S A A WY 3 43
s, BEARTX YR,
2.4 FHEEI DNA SRAIEIEFTI R EESEITM
AL BLAST 1 321 Nearest Distance 2=
SKPEAL 3 Bl DNA JRFIRAE IS e 3, I
PR R HE T —8, WK 6. 1TS2. rbel 7
FITEJB KT B8 B2 100%, FERIZKF
FITS2. rbeL R psbA-trnH W% 58 I 25 59 K
100%- 100%F/1 88.4%. HHTSL50 RAEFEAZA TR,

WA N GenBank W _F & R HAR AT 2047, KL
ITS2 ] ¥ 182 /MFEA 90 /M, H BLAST 1 Fil
Nearest Distance PP 7 iEVEMY, HAEJR K B %E
FE TR AT R 100%, PRk 148 58 e 2 26
88.5%. psbA-trnH P N\ GenBank {53t 201 MFEEA
JG s JEACERE AR 93.0%, FUKFH 73.1%.
theLl N GenBank " ##i 3L 259 MEA G, HoAE)R
KPR Ry 93.1%, KP4 58 i 2h %0
67.6%.

% 6 BLAST 1 #0 Nearest Distance ;2 %% 3 #t DNA F B HISEEHE
Table 6 Identification efficiency for three kinds of DNA fragments observed by BLAST1 and Nearest Distance methods

e P U T NI %% KB R /% ORI 58 /%
Tk JE K T K JE K Bk J& KT
ITS2 BLAST 1 % 100.0 100.0 0 0 0 0
Nearest Distance 7% 100.0 100.0 0 0 0 0
psbA-trnH BLAST 1 88.4 100.0 0 0 11.6 0
Nearest Distance 22 83.7 95.3 0 0 16.3 4.7
rbel BLAST 1 % 100.0 100.0 0 0 0 0
Nearest Distance % 95.1 100.0 0 0 4.9 0
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3.1 DNA &K REBEHSRBIN A

DNA £ &1 bRiE DNA B, X%
HEATHE . VERH RS0 . R RAE S
W R Rk COT PR 1) — BEAE Ay bt
B, OB TTZNH, AR ST IRk
JEEAINT 0% o A P 2R R SE R AR R A2,
RIEAEY) DNA 5 RS P 51) 2 BEAE I S AR AL L A
TR

ITS2 £ B A tDNA _EI— Bl 1, A7 T
5.8~26 SRNA, ‘EfEM A BRA BE R ZER, B,
Bz HEFR 2. KRG RIRLY) 4 TR RS 1
SN, ARSI A X R A 52N, R TTS2
FPAVRHL, #1220 bp, AT DNA F42H. 48 A
¥, Kress SN\ 551 AT R TR 2E B
RIOFEA TS, X% T DNA 4R A SR P IR
R R . 1 H ITS2 A TR /R
A RARTY R 5.8 S Al 26 S X B, IRTF5EHE
ITS2 [0 B X 5 81, A )i S $i i b B 0 oE aff v 5
X AR A H T A5 G 4% T B e A1 A B & A 3
Miller 25210 1TS2 9% fig St vEA, 73
Y TTS2 51 8 AT AL 05 (K1 fE 1 X 23 W0, Moniz 25120
FRI S T REEER 99.5% MR . ARSLE & I 1TS2
J7 4058 7 7 R 1) SI2 56 FF AR 78 J& AU Rl oK SF BT 5
JEMINF) R 100%, HAEZHA GenBank Hvafi /)
M ITS2 Bl i, W & 33 M@ 182 ANFEA, ZEJE/K
LR 558 I MR 100%,  FlKCT 6 55 52 &
R4 88.5%.

matK JEHEREYINERAE DNA LA i v
R IX P, o 2 AT A AR A
N2 —o ABSE matK JFHAEH = RHED 18 i 2l
HARAK, BT LA It A 15 % 22 741

psbA-trnH v B A& A3 2 5 P IR I S AR ) g
Xz —, 1 HEPIAFAEL 75 bp BILRSF P41, 0]
TR, 2 Kress 55 H S 1T
Hlo FAEARSI IS T B Y S ) Z, {Eah
A GenBank £l 1L 201 MEAR)G, 72 EK PRS2
AR 93.0%, 5Tl KF [ %8 ) 3
73.1%.

rheLl JEHVHAAWM . G988, 5 OIS,
FRTE AR S50 T ORE SR A I S 50 FE A B AT T A s 1
Y RN, 0N GenBank H #3259 4
FEARG, TERACEISEE A 67.6%, JEK

b RS E IR ST 93.1%, BEMCR AR K ITS2
F1 psbA-trnH 5 o 1 H. rbeL 751 F R ) A2 58/,
BOPRSE, TETRCL EACTE IS, ANIE Tl
h i F R R KT B S
3.2 DNA B AEBHERBNARE

W PTRHE 2 AR AR AR AR, A
TR, AR BB . T RHEA)
(R B T AT . DG RRAESN IR R, A
VAT T3 A2 (1 S A5 o5 e AR — e M, X I
PR AR SR AR G153 S 2 T R Xy R A R g 1
KT o IR BRI SE DR b B IS AL 2
PORY/E IR S =R W= 8 W DR BY R SR EZ/ Y E P
HRAE A A AE MRS 5 o (R R R PE . Steele 252750t
B PRHE Psigurla J&, F 8 ANFERASEAEL ITS Al
RXHER 22 8 5 S R R 1) N 1 DNA 341X
Psigurla J&WPIF AT T B o A8 S50 0]
DNA & R EARTE & P BHE ) b i S AT T 4]
AR, LN GenBank HHEIE TR, KB ITS2
JPAISE 185 AMFEA, LU E IR AEJE K BoA
100%, FH/K T 88.5%; psbA-trnH 3% 201 MFEA
i, SE IR BT BN 93.0%, Bl LA
73.1%; rbeL 3t 259 MEAS, FEJEIKE 58 )
KN 93.1%, FKF U B 67.6%. Hr,
ITS2 [ 41 R4 58 D 2 gz v, 53 B 540 ek i
EPRHE 70%)8, ik 50%F, DR E 1TS2
FEBER 4 ASFFEH i #0554 TR {3 17
Flo BT RE TTS2 F 41 Rk P R ) 2= 55 35
4 T2 W] 51 barcoding gap, 43 HIBL— 26Tk % 5
IRNEE, EAR psbA-trnH JF5 (4R 4 58 1l Th 2 i
T ITS2, AR BRI 7 e D 2 iy, HonT LA
WARN RS 4> ITS2 ANRES M AR I 4 (R B X
B (K21 14.3%), AEA*h7R, @A psbA-trnH Fl
ITS2 18N PR 45 TER P 514 4 o

BT AN 73 25 O S . R/ NFI A R
FHAFE AR, LURIR 5> Fhrid i BEA R 72K
BEh R R A 22 5, DRIGOR) FH — B B 25 R
Bl LUK B AT R gt AT % 2 P, AWFST R L 1TS2
TEHT R B AT 1 28 58 D 26, [ psbA-trnH
FEA A AT — €A 8, % ITS2 M psbA-trnH
J7 B 20 A5 7008 i P BT A Rl R S e e
A& AL R # R 57 2R
R R TTIRAEHT E B . 1TS2 1 psbA-trnH
SERGY BRI (8 A By, FRaliikEE 1TS2 it
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AT LA A B YRR S 4y, XEF 1TS2 Tk
Y I FE ST LS B psbA-trnH 7514k
B, XA LR TCVEM A - R AT S i B —
AN E TR R X 3 B A — 4, XT?*inuTHﬁ%z
(RE % e B IR X, X T2 g 4hl
o A — N E . AR i T RS R
i, ALYz EEAME, —LjE ORI
Pl /b, A7AE— B BB o ITS (& 1TS2) Fl psbA-trnH
S 5 A (AR SE R R SR AR FE R R 51, A Bl
# GenBank 1 A] {5t 1) BOHE FHIEAT SLIRAIE T 1 44
RIS I LR TE e — DN, Rl A 2 R )
Tl 565 T B (At B 22 A A ISR AT R I g
ot P EA R G IRRA RS B Y A
Fo ik BRI B R A SIS L R ATA.
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