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Identification of Illicium difengpi and Its Fake I. jiadifengpi Using DNA Barcoding
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2. Qinzhou Hepu Normal School, Qinzhou 535000, China)

[ Abstract | Objective; To evaluate and compare the identification of several DNA barcoding candidate
sequences on [llicium difengpi and its fake I. jiadifengpi. Method: Samples from different origins of I. difengpi
and I. jiadifengpi, were collect extraction of total DNA, nuclear gene ITS2 sequence, chloroplast rbcl., matK
gene sequence were selected for PCR amplification, product purification and sequencing, and CondonCode Aligner
V3.7.1 was used to proofread stitching. Result; PCR amplification and sequencing of rbcl. sequences of
I. difengpi and I. jiadifengpi were not satisfactory. It is assumed that their rbcL. sequences were too long with slow
evolution, which was unsuitable for interbreeding. The success rate of matK sequencing of 1. difengpi and
I. jiadifengpi was 0 and 76. 8% , which may be because primer standards were different for matK sequences of
different groups. The results of PCR amplification and sequencing of ITS2 on I. difengpi and I. jiadifengpi were
successful, with the success rate of sequencing was 89.3% and 91.2% . Analysis sequencing results, the total
length of ITS2 sequences was 268 bases, and there were 2 variation sites of I. difengpi. The total length of ITS2
sequences was 430 bases, and there were 4 or 3 variation sites of I. jiadifengpi. It shows that ITS2 sequences of

I. difengpi and I. jiadifengpi were short and has obvious variability and can be amplify, that ITS2 sequence was
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better than rbcl. and matK sequence in molecular identification of 1. difengpi and I. jiadifengpi. Conclusion :

DNA barcoding based on ITS2 sequence was a powerful and efficient tool for identification of I. difengpi and its fake

1. jiadifengpi.
[ Key words ]

SR L RS =R A AR Y AN TTDAN IS AN
RSN R /A I N T AR SRy
Wyt R B R D R 2 ) i A B ) A
rEG bt g 2 M b 2k 7 i Rk BAT X
B, A7 IR S T &0, AT TR T R, UL
FFEET L MR B K B B A A AR T
VU P R A B A 1 X 3 AR A A A R I BE A il
T o R SR R S W, A R IR 2 e
A PRI T 3 b B0 AR R f TR Ay o ) 8 R A 2
Bk BOR Z¢ , B HT T3 b 3 e 22 19 O i b A
B MR EZ ol b AR R AR e 7R T 28 AR AL,
JeHIE T AZG AR 22 28 0 N T, S ME DL B 25
FEAESE 531, FH Oh b Al 2 AR B2 B AR AR B, 78 245 %8 1 AH
Ztm, HEE NP EER . MAENIES %
SE O AR AT T A
TR ALY AR 0 A PR 28 AR KN A
2Ry sE ), H e 2 R B = fE M, BRI 2R R —
Fofr R L B 00 7 12 R M S o 24 AR R B O i A
H AR B, Shy HE Y 22 At R AR O

DNA 58 it 4 AR J2 1T 45 o 78 4 Fib % 0 sk &
JR i — g U7 12 o 2003 4F, Hhin &= R 3l 1 o K AR 4R
U HDE A He e Bl DNA B, X P R A
PRt R A TR A E o BR AR A TR RN
il s (E] By IX 2 (1TS2) 7 ) AR Sy 245 R 4 6 5 114 3 )
IR HET, SR Bz R AR 2K
2 b M A 45 7 T, OF HLAE 228} ( Zingiberaceae ) '
H B 7 ( Schisandra chinensis )“51 , T K )8
( Flemingia) """, g% R Al ( Clematis chinensis )", #
25 (Scutellaria baicalensis) [18] KW A5 B 56, W
2] T E A AMREIAT & AT o SAE T RIS
F, bt DNA SR8 11 19 53+ %808 BEAC 2 L ITS2
JP 50 A%, psbA-trnH  rbell, marK 751 4y %l (49 AE 1)
DNA ZJER S R R W T matK JF 51 %4 JLF
HZ R P (Euphorbiaceae ) 1 ¥) & 48 & & Bt 47
G212 K rbel, £ T8 55 %0 39 1l ( Kadsura interior )
AT EL NS 50 R psbA-ern 3 HFF 51 %t v 24
FH#5 B (Rubia cordifolia)) #:474> 7 %5 . Wik,
T PO AL H ] DNA S5IE it 46e 38 7 41) %)
Hi AR Bz B Pl it Al b AR 1) 5 T A AAS BIF 5 6T L AR
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B Ko A b AR Bz 3 25 £ B i B ITS2 J3 51, rbel AN
matK 3 575 #6471 PCR ¥ 34 R % | LA 45 510 1
SR Py 9 )8 2l % O 3 HE DR L ERR 9 DNA ZRJE
T FH T M AR B AR M AR RZ 1 0 F 6 5
1

H AR AE SR H T PR SE S PR Bl RN
R, HL1t 16 A b, BCHU AR SR 3 T ) PH R AR
Py i AR T 200 A ARORE L, SRt 9 Oy RE S . BT
A HE 22 T RIS 7 B R T AR B S8 58, R R bR AR
PRAF T 5 MR 2 BE A= 1 5 1 24 2 B AR ) 2 b AR
=, WE L,

F 1 MR B R (R AR B2 SRR
Table 1 Origin of materials of Illicium difengpi and I. jiadifengpi

FE it P T 2R P i RET M
AR R Nlicium difengpi  Ty1l) Yel206 3
bRz I difengpi SR Yed50 3
WM L difengpi 7Y Ye228 3
bR B 1. difengpi TR ¢ Ye245 4
W L difengpi Fe M Ye322 3
B 1 jiadifengpi FEAMAR AT 1 Ye831 3
B EZ 1. jiadifengpi He bk T 23 Ye877 3
B 1. jiadifengpi FEME LI Ye936 3

TaKaRa MiniBEST Plant Genomic DNA
Extraction 5] &, DNA Marker DL5000 ( 4 %) T &
N A, it 5 AHE4572A, AHF1916A ), Tag DNA
Polymerase ([ 4= ) T. 72 A FR 22w , 41t %5 B500010-
0005) , 51 ¥ LR TR A R A E A . P
IR WEEE S DNA Wi 7 & (b sty 22 AE
BHE A R A ), 4t 5 BS351) . Trans2K plus DNA
Marker (65t 204 A A 15 BMI11)

Trio B % & W i U & W ( PCR) X
( TProfessional ) , DYY-12 %I & 3k & 48 (b = i /S —
f#5)7) , VILBER Infinity CXS5 %5 i il 1% £ 4t (b
SAWZRTT ) , Hiseqxten B B AL (Tllumina 22 ] ),
MIKRO220R #! 5 3 & 7R #5 0 Hl (78 [ Hettich 2
Al o
2 HiE

2.1 DNA $EEC 3B 7= M 45 1% Hi AR Rz A M
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W M 7 FE &, i F TaKaRa MiniBEST Plant
Genomic DNA Extraction i&7] & 89 J7 5 #2 BUE DNA
HARERAE Iy vk h G vl i 45

2.2 PCR ¥4 ARSIk A% 2L 4 DNA Y
ITS2 JF 51 AL K 20 DNA F rbel Il matK 3 4%
DNA Z5 I8 1% 7 9 b A7 7 97 8%, 51 90 2 IR 5 3
W &SI RS 2. RFEFSIR PCR 3
TRZ B B2 )P 275 A0 G SCHR #E 4T, PCR 2 B 2% fF
98 CHIZE M 5 min, 94 C 28 5 min, 55 C B 'k
1 min,72 °C ZEH 1 min, 30 453, 72 °C & 4 i

10 min,

F2 BREEEBRBRIHESY

Table 2 Primers for each candidate barcoding sequences
amplification
HE R 44 R GIE7E2 S1HFH(5-3")
ITS ITS2-F ATGCGATACTTGGTGTGAAT
ITS2-R GACGCTTCTCCAGACTACAAT
matK matK390F CGATCTATTCATTCAATATTTC
matK1326R TCTAGCACACGAAAGTCGAAGT
rbeL rbeL-F ATGTCACCACAAACAGAAGCT
rbeL-R GATTGGGCCGAGTTTAATTAC

2.3 BUIEREEEMCHL UK PCR ¥ ¥4 =9 DL 1% Bilg
B 5 FL VARG TN, AR B TR 1 1 i s 5 A A R )
HL VKRR, 155 W (0 48 7 2% UKk 3l B Ik =4 2 I
SERALUK , BERE AR 73BT R GE o T .

2.4 DNA Jy B[Ry 2 ke, &
DNA FBEoy i o (8 H 5E O it 42 A e 32 350 5 9 5 i
DNA A1t 78] & AT B [P0, 1 20 #5240 25 R 2 DL [
ShaE il e TS P I Gt 7/ b= S & S b (32 E W7 e VG
My

2.5 HdmabEE W FF B A 9 06 K AT CondonCode
Aligner V3.7.1(CodonCode Co. ,USA) & X} Hf4, 5=
BRI ST B 7 51 251 I, # AT ClustalX V2. 0 #5472
FPA He X IF A, ol Bl WA e 2o B o s P
515 GenBank %4 2 T #0174 # ] ClustalX #E47
Xt o

3 ZERE5HW

3.1 EME AT XE S AR H A AR A3 A
AN T 7 b B4 B AR B I i 4 B TS DNAL 38 43
R it L UK S8 TR DL I 1, AR R 5 i M AR R 1) DNA
KR T 5 000 bp, 5 U 7 BOK BEAHAT . AL 1
AL, FR A3 A i B 2 B — T T, DNA R fig 52 /b

LERER R, T TR S S

1 2 3 4 M 5 6

3000 bp
1500 bp

750 bp
500 bp

100 bp

Lo AR B3 ) 52, AR B (el ) 53, AR (35 08 ) 54, R AR %
(CREARIELL ) 55. MoKz (OF2R) 6. B A B (B Ak T 53 ) M. DNA
Marker DL5000

B 1 AR 4y AN R R fR i 40 B 45 f DNA R AR B2 ik

Fig. 1  Electrophorogram of genomic DNA extracted of partial
Illicium difengpi and I. jiadifengpi

3.2 A[FEJFFNE PCR P HEEE R Pk ih kil i e
BUE M 9 DNA A2 5, LL ITS2, rbeL-F/R, matK390F
il marK1326R {1 Ry 51 ¥ i 47 PCR ¥ 3%, 251
N, LA 519 1TS2 43 () rDNAITS , b AR 2 K i
AR Rz 15 B BE 24 600 bp, 457 T L 58 3
TCHE R, TR FER Y PCR P= 9y s Tk I DL 2, 4
PRIERIZH DNA [ rbeL J3 50 35 43 FF 435 25 51 DL &
3, FIH rbcL-F Fl rbcL-R AR 519, &3 Z2 RS2 4 1)
PHEA 5l ARG P 2K, fR B i — 2l 5
gtk . FIF marK390F 1 marK1326R 5| Hy %t #8453 #E
i ) marK DR P 9147 3 45 5 N 4A AT 0L 1 5
SO RS H 25 B — 2 S A IE MY e L — 3
ERBEREI S . B 4B B2 BOE FE S A
HA&WHR—,1 SI0 . W8t — 2% H W&
HEAT IR 5 2l Ak

3.3 DNA [m[c#ill X REMMEA DT PCR §7 1
Ja ik — DR Il 5 A Ak, F1R B9 BER A AT DNA [alifi
R (Rt 2e) giidk B 09 F B, 75 0 H TR D [al
Wt L Il e 45 SR AT A I oK, B 43 B i DNA
WL VK LIRS

3.4 JFHNME  XF 5 AR 7 b ) R A3 A4S
AN TR 7 1l ) B M AR e, 3 25 SRR 3 ARk T
FI#EAT PCR P38, 28 MU JS 3% b ifg AR T 0 47 %0
¥ o 455Kk IHL R B matK, rbel, ITS2 JF 51) £ 0]
FE L2455 0,0 F1 89. 3% ;{15 AR FZ i matK |
rbel, ITS2 J3 51 19 I 7 1 B 3 43 5l 2 76. 8% , 0 FiI
91.2% , ¥ 43 B 5y ) Sy A e LA s 6,7, Bl R
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12345M678910

1234M56

2000 bp

750 bp
250 bp 2 (7)(5)3 ll:z
250 bp

A B

Al HBAREZ (Thulr) 2. B (CJEN ) 53 HREZ (3578 ;4. UK
B CRERRELL ) 55, #udRZ (SF5R) 56 sz (Je M) 5 M. Trans2K plus
DNA Marker;B:1 ~5. Hufl B2 (A83) 56 ~ 8. B Bz (HEAR T K
)59 ~10. Bt AR Bz (HEARELAT & 1L ) M. Trans2K plus DNA Marker
B2 ARSI RE R (B M AR BT A & ITS2 50 338 (ITS2 5147)

Fig. 2 Amplification results of ITS sequence for partial Illicium

difengpi and 1. jiadifengpi(ITS2 primer)

1 2 M

2 000 bp

750 bp
500 bp

100 bp

Lo ARz (Je M) 52, (B M AREZ (REARME L) ; M. Trans DNA Marker I
B3 BBy MAR B R RN B B M rbc L 7 B i 38 (rbel-F, rbel-R 5]
")

Fig. 3 Amplification results of rbcL sequence for partial Illicium

difengpi and I. jiadifengpi( rbcL-F ,rbcL-R primer)

1 M 2 3 1 M 2
A B
AL AR B CHEAR T K30 ) 5 2. R RO CHEARER 7722 10) 53 3B
J2 ()5 M. Trans2K plus Marker; B: 1 ~ 2. Hb #0 f2 (A8 3% ) 5
M. Trans2K plus Marker

B4 B4 BB EH S maK EEHF 5§ 8 (maK390F
Hl matK1326R 5| 4)

2000 bp
750 bp

250 bp

Fig.4 Amplification results of matK sequence for partial Illicium

difengpi and I. jiadifengpi( matK390F and matK1326R primer)

B T e A 9 I Fe o i AL, 25 PCR 4 384 19 i 2
HOLLITS2 (e 5 B i o T H T 3B B marK Sk
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12 3 4M 5 6

2 000 bp

750 bp
250 bp

LR 25 520 B st B CREAR T 2830 ) 5 3. M8 3t R B (R ARHE
)54, M AR EE (3% 75 ) 5 5. A A2 (e M) 5 6. s AR (35 74 )
M. Trans2K plus Marker

B 5  ERoy AR B R fR i K RZ 15 & DNA [E] g B8 ik

Fig.5 DNA recovery electrophoresis diagram of partial Illicium

difengpi and 1. jiadifengpi
PRI s A 8 By K b AR 1 Rl b AR 2 %) rbe L 3 PR

B3 28R AN BEAE K I AN B, R K marK
SE A rbel BN P 91 B 98N D S 80805 70 BT

6 R ITS2 ¥ 5l iE
Fig.6 ITS2 sequence peak map of Illicium difengpi

3.5 HARE R AR B R B LS e B M AREZ Y
ITS2 J7 41 28 ClustalX £ 5 DNA 48 i % € 4
J2E H B B AR B Y B L X IR B Ty 268 A i K 7
TE 2 ARG, 390 0 25 5 1) C-T K 263 fif ki
AR5, WKL 8 (BB AR B B 1TS2 731 5 DNA Z5IE 14
S MU T AR AR B R B L X R R O
430 ANhil K, UL AT 9 5 i A A2 SR AL R 20 D 4 A A3
A, 0292 7 kiKY G-A 413 i i e 432 7 g i A-T
AR5, 297 {7 ki A-G, 412 i 58,430 i i ) A-T

5
4 itig

D VEH AT T DNA %] A% 46 2k 1 47
MR B R AR B B 14 % 7 A D, i %) S AR [l
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B 7 (R ITS2 fF 3i&
Fig.7 ITS2 sequence peak map of Illicium jiadifengpi

Query 55  TCGATGACCCACTAGGCTAACCGGCGAACTTGICACATCATICTTGGGGGTGATGGGART 114
I||||I|||||II||||II||||I ||||II]|||[II||||II||||II||||III|||

Shjet 1 60
Query 115 TCGGGGCCCTAGATACCCTCCTCCCCCTCCCTTGGTTCTTGCTTCTTTTATCGAT 174
, ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Shjet 61  GICCTTCGGGGCCCTAGATACCCTCCTCCCCCTCCCTTGGTTCTTGCTTCTTTTATCGAT 120
Query 175 GGTCCCTTGAGGAGT AGAGARAC ATGGGGGGTGGE: CGACACCGGLGLGGE, 234
. ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Shjet 121 GGICCCTTGAGGAGTAGA 180
Query 235 294

, |||||I||||||||||||||||||I|||||I]|||[I|||||||||||||||||||||||
Shjet 181 GICAAGTAATCACGAACGGAATAAGGCACCTCCTCTGCAGGGGTGGTGCTGTAGACCCGA 240

Query 295 ATAAMATCAGAGATGACTCTCG-CAACG

321
I||||I|||||II||||II||| [11]
268

Shict 241 AMMATCAGAGATGACTCTCGGCAMCG

B8 MR REIMERL ITS2 fF 5tk 3t
Fig.8 Result map of ITS2 sequence alignment of Illicium difengpi

and its corresponding primordium

Query 1 TTTTTGAACGCAAGT TGCGCCCGAGGCCACCAGGCCAAGGGCACGCCTGCCTGGGCGICA 60
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Shjet 25 84

Query 61  CGCTTTGCGTCGCTCCCCCACCTCCTTGCCCA 120
) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbjet 85 GCTTTGCGTCGCTCCCCC. 144

Query 121 180
) IIIIIIIII|IIIIIIIIIII|||||II|IIIIIIIIIIIII||||I|||||||||||||

Sbjet 145 204

Query 181 TCAMTACCCTTCTCATCGCATGGGACGTCGAGTCGCTTT 240
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Shjet 205 TCAMTACCCTTCTCATCGCATGGGACGTCGAGTCGCTTT 264

Query 241 300

GCATCGCGACCCCAGGTC
. IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shjct 265 GCTAGTGGCACATGAACTCTTGGAGCCATTTCGCGGCAACCTGCATCGCGACCCCAGGTC 324

Query 301 AGGCGGGGTCACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGAGAAGAAACTTACAAG 360
. ||||II||||||||||||||||||||II|||||||||||||||||I||||||||||||||
Shjet 325 384
Query 361 GATTCCCTTAGTAACGGC 420

IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIII IIIIIIIIIIIII
AACAGC

Sbhjet 385 GATTCCCTTAGTAACGGCGAC CCAGCATGAGTATCGGATGGCACT 443

Query 421 ﬁ?Tﬁ?ﬁﬁﬁ?? 430
Sbjct 444 CGCCGTTCGA 453

B9 (Rt R R H xR E R ITS2 F 5 Lk 3t
Fig.9 Result map of ITS2 sequence alignment of Illicium jiadifengpi

and its corresponding primordium

b B8 AR R A3 AN AN ] 7 A B AR B 3k 25 {7 K
ity B SR B8 marK, rbel, B& [N Y 51 [ A% kD 1TS2
JP A #EAT PCR P34 AP, LE A5 7 5147 38 i 2 ¢

Bl Fp )28, P 3 ASAS TR T 91 S ik D .

AT M A R R B, AR S f H AR S
— P 2B B Y R, 2 T3 DNA Y $2HL,
FE S oA T 3R AR T 1 DNA 78 3050 & 1k i 2k
filt b EAT TR, BT AR R R {1 b AR SR 4 1Y A
MM T LK AR R S T R O A I Tk R S TR
BB G BT - 80 C k44 1477 ; 76 in Buffer
WB J& # & 5 min 2247, 43 B F $2 VB AR I i

1Y HE R 56 C oK i B[R], (i 20 M e 53 246 5 26 A

Elution Buffer BB H 56 °C #i#h , 4 B T 5 DNA

rbel, LR P AL T 0 SR S 4 i X, L )
P8 5 % H SR A R BUVE A Y DNA KB
5 22— (RAEABIE ST, F Mo Bz S {1 Hb
W rbel [ 5 #E4T Z 0 PCR 471 K D I3, 52 56 45
AR HfE 00 b AR 2 K A H AR B rbel R 1 R K
HEAL NG, AN TE A A o AR R B A1 AR o [ 25 501
WS HA P A A . marK 7 5 A 2 i A
B DR v i b R, B ) 22 S 1 DNA TP
Bl , AT B A N R 4 T % R B9 DNA KBS
AR, UL matK P30 3E T PCR 4738 K, b A
Bz B AR M AR Rz A Be 58 AL PCR 4734, {H 75 Z 3k (0 J5
iR, A R maK 7 5 s 58 BT WY,
AR B marK J3 8000 7 AR BT, 6 BT AR 5T op T
R matK 7750 51 ) A RE 4™ 1 b AR 19 marK 3 [
B, dE— 2 B E T 5 5 5k AE 4 Y marK P B A
H gk DNA ZIE 4 AR 47 19 56 B BE T (HAS ] 28
BEQUAL Y marK T3 50 08 5190 b5 A — Mk DL 3R 2158
BB T kSR AT SE . RN 4 &
F & 1) DNA Jp 41, ITS JP 513 /£ T DNA I i1k
A A S A S A BRI ITS2 P A R
E WM 2 L R H B BRAE i DNA ZTE 5 4 50 )
Rl 58 2 o o i B B2 J Al B B B TTS2 B
PCR 4" 1 o I 435 S d5c o0 BRARL, I 44 15 21 (1) S5 1
W, 00 B4 5 B 2R 43 5k 89. 3% S 91.2% , 1 W #b
WRBE B A AR R TTS2 7 3 45, A7 B b ) 748 S 4
TP 1, B ITS2 7751 H F MR K K fis b B0 Rz 1)
AT E T rbel Ml matK 3, K, ITS2 5 5]
AT T ARz B O o A1 M AR R 0 8 52, SR o 2 i AR
B 43 %8 5 R A 16 7 A 36 2 2 RV 3
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