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Identification of Pheretima by Multiplex Allele-specific PCR

TIAN Na'?, WEI Yi-cong’, YUAN Yuan®*, JIN Yan’, YANG Quan', ZHAO Yu-yang’, JIANG Chao’"
(1. College of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China;
2. State Key Laboratory Breeding Base of Dao-di Herbs, China Academy of Chinese Medical
Sciences, National Resource Center for Chinese Materia Medica, Beijing 100700, China)

[ Abstract ] Objective; In recent years, with the increase in the commodity price of medicinal pheretima,
there have emerged increasing adulterates in the medicine market. Besides, the medicinal materials have mostly
lost the main identification features, and are difficult to distinguish. Therefore, it is urgent to establish an accurate
and stable method for the identification of pheretima. Method: According to the differences of COI gene DNA
sequences among Pheretima aspergillum, Pheretima wvulgaris, Pheretima guillelmi, Pheretima pectinifera and
adulterants, the variation site was found, the specific primers were designed, the reaction conditions were
optimized, and the polymerase Chain reaction (PCR) method for identification was explored and verified in terms
of tolerance and feasibility in this study. The specific primers were combined to build multiple PCR systems. An
effective, accurate, convenient, highly specific and repeatable Multiplex Allele-Specific PCR identification

method was established for identifying medicinal pheretima and its common adulterants. Result: Through the
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established multiplex PCR reaction system, 366, 487, 487 and 475 bp of fragments were amplified from DNA

templates of P. aspergillum, P. wvulgaris, P. guillelmi and P. pectinifera respectively. All of the adulterants were

negative by the multiplex PCR assay. The PCR amplification of specific alleles method established in this paper can

accurately identify pheretima. Conclusion: The Multiplex Allele-Specific PCR identification method established in

this paper can accurately identify medicinal pheretima and its adulterants.
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Pheretima; multiplex allele-specific polymerase chain reaction; molecular identification;

adulterants; Pheretima aspergillum ; Pheretima vulgaris; Pheretima guillelmi; Pheretima pectinifera
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1B Oh it B8 20 ™ R A b D FH 247 1 22 A PR VA R0k
B EEST G R E M b e SRR M R

DNA 43~ % 51 J7 3 PO E o Fe 0 B 45 o, 7
Hh 24 35 S5 9y o A B LR B3R . 2k DNA
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BB A W) 5 R A BR 2~ W), it 5 TSE005 ) , 2 x
Master Mix with standard buffer ( Jt 5% 41 T8 4= ¥y F2
KRABRLA A, fiLS5 M0484S) , Tag 2 x Master Mix ( b
HALSAR AR HORA R A AL 415 M0496S) ;2 000
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Table 1 Informationof Pheretima materials in this study
No. hC A FR P T 2R B/t R No. A FR BT £ Fx Bt R4
1 ST Pheretlma aspergillum 9 = 33 3 ) A. morrisi 2 i
2 S0 E N P. aspergillum 15 2 [ 34 H A I | A. robustus 1 wR
3 5 I P. aspergillum 14 E A 35 J I 1 ) A. corticis 1 =N
4 I F | P. aspergillum 4 Y 1] i AE 3 36 T 375 A. gracilis 1 L
5 S ] P. aspergillum 2 5 37 BT I ] M. schmardae 1 %
6 TE 4 B 1| P. wvulgaris 3 i 38 oy 3% 375 1 | A. amis 1 i
7 3 1% 35 T g P. wulgaris 23 Z M 39 Z I E Pheretima aspergillum 1 o
8 1 A7 B T s P. wvulgaris 3 ZH 40 10 47 BR T s P. wulgaris 2 B
9 3 15 24 T 5 P. wulgaris 2 BN 41 B 2R B 5| P. guillelmi 1 o
10 i A5 B ) P. wvulgaris 1 DY 1 £ A8 3l 42 £ N A. carnosus 2 IR
11 3 14 IR ) P. vulgaris 3 Wy 43 S 2 37 1 | A. candidus 1 B
12 Bk A s P. guillelmi 10 g 44 T s 3 | M. californica 1 N
13 s 2 EEL P. guillelmi 1 =M 45 Jom o e A | M. californica 3 T
14 188 TR ) P. guillelmi 1 %[5 46 T Jis B4 | M. californica 2 BiYLl|
15 HiH ¥ E | P. pectinifera 18 g 47 % Bt H 1l A. tayalis 1 N
16 i ¥ E | P. pectinifera 2 = 48 E AT A. morrisi 1 TR
17 i 2 i) P. pectinifera 1 2% [H 49 4 5 375 ) A. wvaglandularis 1 B
18 35 i | Metaphire magna 20 =0 50 A 45 8 A. tessellatus 1 Gil/N
19 TR T s ) M. magna 4 i 51 T E A. cruwus 1 Eil;S
20 T s g M. magna 4 EM 52 EFRkg M. schmardae 1 R
21 5 Js ) M. magna 8 DY 1 g 4 3 53 XS BB i s M. bucculenta 1 Gi/N
22 7 5| M. magna 11 42 [ 54 %5 W] 2% 5 5] A. lubricata 1 M
23 {5 s ) M. magna 3 R 55 TIRGEHE A wangi 1 T
24 I ) Amynthas phaselus 2 = 56 Il 378 1 ) A. wulinensis 4 ES
25 o A. phaselus 2 P 1] g £ 3t 57 P [ Jis 3 | M. yeni 5 /N
26 M ) A. phaselus 1 27 5] 58 T 575 ] A. gracilis 3 EilS
27 1% L 325 5 151 A. octopapillatus 4 e 59 375 A. gracilis 1 A=
28 i FL Az 5 A. octopapillatus 1 B 60 J T W A. yushii 1 B
29 I8 L. 325 5 51 A. octopapillatus 1 = 61 T3 T ] A. caballus 1 GiVN
30 EACP L A. carnosus 2 - 62 TSR s sl M. ischiliensis 1 i
31 B 1 7 o | Eisenia andrei 1 22 [ 63 H A i T ) A. robustus 3 &R
32 [ E3M =L A. emarcidus 1 =H 64 [ElS =g A. hupeiensis 2 |
2.2 ELPANZH DNA 2RI fHJ] 70% S BE#EAE S 2.3 HUE PCR YRR E e i LT

R, B 5 B e LA 2 SURE A 2 30 mg BT
2 mLEG.LAE T, 24 DNA $& B S AL 2 Y BiF 22 %
AR5, 4% M8 Dneasy Il &% 20 ZUR% R 4 O R & 15t
F3EHCE DNA, 42 BUAY b Jg DNA R ] Nanodrop
2000 FY TR A% R 5 i 43 A ASCI E  EE , OF AR 4 Ot
JE Asgo/ Ao » Ang/ Anso Y EHI BT H: DNA 2 OS5, H
T PCR § 348 T -20 CORAFH
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Table 2  Primers and PCR reaction conditions for Pheretima

identification

CIL/ B2 S AL
SHMY-366 %3 E i

Fa(5'-3")

i CTAATACGGGAAGCGACAA

Fiif GACTGCTCCCACTTATACTATGA
TSWL-487 AT EMN Filf GGCAGGGATAGTAGCAGCAA
BEES B R GAATTGAGCTAAGACAGCCC

ZM-475 MWiEHEWE ) TACTGGTAGGGATAGAAGTAGTAGG

T ACCGGGCTCATTCCTGAGC

() 1.5 % 5N W68 MG PR VK G, 28 SYNGENE 3 Ji Ji
BRI A

i T b g % 531 51 4 %oF b e T i B HE o UL ARy A
DNA BEAT 419, 43 ) % %6 T DR kil £, 58,60,
62,64 °C; @QPCR 7§ ¥ ¥ %,31,33,35,37 G ¥
@RI DNA # & ,100,30,10,3 ng; @ Taq B FhE,
Ex Taq,rTaq,2 x TS Super PCR Mix, Mighty Amp,
SpeedSTAR HS Taq,2 x Master Mix with standard
buffer, Tag 2 x Master Mix, & PCR {¥ % =,
VeritiTM %Y , ABI 9700 %! ,PTC-100 %!, TC-512 #Y
2.4 Z#E PCR YENIARMET 22350 F i E
A FAEE PCR 4 18 45 1F, 0 52 3 e F 5 1 PCR 4851
3 IV L, LAt Sy B i 4 7 2 PCR S B A 3R M
S, X IR SO BE R B B R AT 0k — P PR AL, B e

58°C 60

M1 2345 678910112123 4567283910112

™~ 360 bp
Hh
A §2¢ 84T
Mi211567391ﬂ|1113&5678910‘111
58°C 60°C
M123 45678 91011212 34 56 789
500 bp
b
H
J

M123 4567 8911121 23 456 789 10 1112

500 bp . -

A

ZHEAN R PCR B &Mk, RIVIK RN
25 pLl: E RS 1.5 pL (4 0.25 pL),10 x Ex
Buffer 2.5 wL,10 mmol - L ™" dNTPs 1.5 pL,Ex Tagq
DNA JA4 7 0.2 pl, DNA iz 1 wl, M 78 K &K
10 L PCR §" 84 Z5 4 72 1% 94 °C 3 min;94 C A8
20 5,60 CiB k 20 5,72 C ZEffi 45 5,33 NMEIF
PR A Y 72 CHEAf 5 min,

2.5 JrEiEMMEEL R IR A5 SR T i
S 1 R AR B A R R R R 2 8, SE AT M e R S P
PCR %5 5] iy 3 PR S 4 % 4, % T b W 8 1 36 it
J7HE TR 61 b v H e i e, K 111 4t HAB R B i
2 RE B S TEA T ARG I ), 56 UE AR R R A B AR A 1
1 1t 545 55 b B

3 #RE549W

3.1  PCR %00 2 A o a2

3011 B R BRI PR R R R R S 51
#EAT PCR 414 3R KL Ry 58 ~ 62 CHE, T~ Hbh JE fig
P 157531 366 bp 1Y 55747 ;58 ~ 64 C I I b Je SKAG 24
500 bp 457 (3@ A7 B4 6 W) R i 20 6 5] B 4 Ak
1% 487 bp W54, M H MBI 3KAF 475 bp By 54 ) |
TR0 B B X BB TG 254 (181 1A) o PCR &5 2 i
TEARWRECH 31 ~ 37 JEIRET, BT A FEAS 1 3R A5 e S 1k
S 25t TR0 i B BRI P B E 2545 (| 1B) | ff
7 R R M e PCR %S 51 3R IR B 8 60 C
PCR G FR R EL T 33 IR,

K 335%

M1 23 45 6789101122123 45767

8 9 101 12

360 bp
355 ST
M1 23 4567891011123 4567289 10M112
500 bp
31065 3345
M1 2 34 56 78 91111212 345 6 789 10112
—-— — 500 bp
35005 3T
M1 2 34 56 78 91112123 45 67 8910 112
500 bp

M. DL2000 Marker;1. Z3FEM] ;2. WA T 3. BHRFBE 4. MG AT ;5. Tt m 6. (/T ;7. A6 w588, B Bum & 8l ;
9. WEFLIZE 510, (LAEL EE 11 AL E S ;12 BFENRE 2,3 )

1 BANEE(A) FERRE(B) 34tk 4 2% PCR £3 8% m

Fig.1 Influence of annealing temperature(A) and thermo cycles number(B) on Pheretima of specific identification
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3.1.2 DNA Bt %58 *f 25 wL PCR I & &
h DNA 554 5 E 17 % 4%, 98 8 DNA BLHT & 53 5]y
100,30,10,3 ng #1731 Jg F5 57 Mk PCR SE 50 B o T~

8 9101112123

360 bp

10 ng

123 465 6789101121234 567 8910 112

360 bp

I
E 2 DNA #1845 7 1% PCR £ 3 B9 5200

Mo e 45 5 PCR %5 1A &R BREIAR DNA B 100 ng
SMIYHEARAT R SR AE A I de e S Pk PCR 22 5]
PRZ M]3 ~ 100 ng BP 3G RAFHE SRS R (K 2) .

00ng ng

M12345678 9111212345678 910112

= 500 bp

10ng 3ng

M1 2345678911121 2 34 56 78 9 101112

500 bp

P

Fig.2 Influence of DNA concentration on Pheretima of specific identification

3.2 J7 ki sz RS 7 5%

3.2.1 Taq FEFEFEEL 5 55A R Bl X M e A
IP b e ) 25 SR S, S B L JE PCRSE S A &%
Fififi i Ex Taq,Mighty Amp,2 x Master Mix, Taq 2 x
Master Mix &% DNA 5 & il £ 47 47 3 2 3145 45 3k
SR AN [R) 2% ) 1) I ph TS A TR i B
Bl I SE AT 22 5, AN S W) S O A SRR 3 5 T T
Je PCR YEHIR R A T5 Fl r Tag P34 3515 458 57 0
W ) S5 L F G S R B Mighty Amp R
SpeedSTAR HS Taq 4 3% i 1 7° Ja 1] | W L3 5 Ml
Z WL 15145 3 P A IR BE P A (P 3A) .
3.2.2 PCR{¥#%%¢ 433 Veriti, ABI 9700, PTC-
100 DI K TC-512 BURE NG H AT PCR 978, BTy
Hb g 1E S S RE DG A5 B 2 Al B X BELE Y R

5 Mighty Amp

M1 234 567 8910MM1 2345067

500 bp
3
j»E r-Taq SpeedSTAR HS Taq
M 12346678 9101121234567
500 bp
Ex Taq Mighty Amp
M1 2 345678 9101122 1234056789 101112
500 bp a
% 2XMaster Mix Taq 2X Master Mix

2 34 5 67 8910M1M122121345867

500 bp

A

3 Taq EgFHZE (A)F0 PCR L (B) X & #5521 PCR £ 5 # % m
Fig.3
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8 9 101112

PRy 1 RULL L 4 R RIS 0 PCR AU RESEAT %
S (& 3B) .

3.3 Z@EFEFME PCR #Y. 2R IR B RIE F £
(OB K T b e 5 | 4 R e 51 ) 4 A — i
£ PCR %), &5RWR, 7 60 CiBJIRE T,
2533 4~ PCR G35 J5 , 4 b e 1) 368 10 Ha K 3 11 B
SRR — Al T M R RN P b I 43 5 7R A 2 360 bp
1500 bp fy Ry 5 M 45 00 Sl T L AR O 2 E
PCR J i J5 ¥ 70 2%t (18 4) o A8 FH % 07 ¥ 7T LA S 5
TR AR B 75 Ry IE 5 b L [ B X432 75 ) b e
s LR .

3.4 GEHMEELE 4 BN R 254 T 3 e 24 b
T AN TR) b DX e ) 5 50y 90 AR R AT 9 38, 7 0 4 B R
e B L UK R I, & B2 BE B 0 7 AR 24 360 bp 1)

veriti 9700

M1 23 45678 9118123456738 91112

- 500 bp

PTC-100 TC-512

M1 2 34567 8 9101121 2 3456789 10112

500 bp

M1 23 45 67 891 1121234567829 10112

500 bp

PTC-100 TC-512

M1 23 45 678 911121234567 8910112

500 bp

Influence of different kinds of Taq polymerases(A) and thermocyclers(B) on Pheretima of specific identification
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M 12 3 45 67 8 9 10 1112 1314 1516 17 18 19 20 21 22 23 24

500 bp

M. DL2000 Marker;1. 235 0] ;2. 3 45 2 15] 3.l JE 30 E ol ;4. A
BEAXAEB ;1. SR EEG2. @EAEE;3. BEAEE 4 HEHRE
el ;5. TN IE 56, PR RES] ST MR O T W15 8. B B M55 9. WY
FLAE 5 10. PR 5 8 11, 2 R 512, fR i H 13, A
TEE 14 A AR 8] 15. UL H W5 16, b w5 17 AT Bk R
ug] 5 18. X s 45 519 3% B O 1 W51 520, F [ i85 21 2RI I H 91
22, R ] 523 AR S 4] 524 B M xR

E4 SHEBEAAEG BREAEE HEREBNSEMRLH
S PCR &3

Fig. 4

medicinal Pheretima and its adulterants

A R S R (SZ ==Y (N S7NEEL TN T =7
15177 4= 24 500 bp Ry B 58 B — %, Dl JE AR, AN
[ T 37 A Y5 1 T it i e 249 7 A — B AL R Tk
F AR e HE b 2 0 e (I S) .

Multiplex allele-specific PCR identification results of

x
]
*
}JE
" 360 bp
#
x
5]
5
7
= 500 bp
#

a. B ;b ZEM e, 2 d. Ebke. VUL ; f. 37
BS FEREFER4S HERMESEMRIFRE PCR L35
Fig. 5  Multiplex allele-specific PCR identification results of 48

batches authentic Pheretima from different regions

4 g

S ZE PCR B R R L, Horp @ B i 5
WIWRE M ZE PCRYP W EEHNEZ —, &
o e 2 8 PCR %00 7 L B X 51 o) H i 47 T
ZRI R . 45 R BT 1O 5 ) e % 51 5
YA FE % o Jp 22 B PCR % i) LA & S50, Y
TS s RS e 1:1,2:1,3:1,1:2
I, i 2 500 51 9 L i 4 R, HL S ) Akt b BE 2
JHUOE SIS R 5 W) R 301 B AR SR R S i 4
MBIk 1:2 B, b T4 .

BEAE 519 BT ot & 2 & PCR § 3 rp
B — AT, A 5T A e B S e PCR 28 51 5]
Yy 3 B AR Y IE e R E ULTR O i £E COL ¥ %)
ML EE 2 R BHOR T IE & e 51 P 37
K35 SNP {37 5 DT e, 1 5 1R Oh b i B L A e
T BT B2 T 0 5 1) ELAT AR I R S o TR R
()RR S PCR S5 45 R 5B 822 S 25 R — 3,

W2 300 5 | W A b e 2 245 68 SO0 32 531 5 T B A5 T
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