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Identification of Eupolyphaga Steleophaga ( Eupolyphaga sinensis )
formula granules by specific PCR

LIU Shan —shan, TAN Si —yin, SONG Ye, XIAN Le - yao,
FAN Yao —yao, LUO Yu —qin, LI Guo —wei”

( Guangdong Yifang Pharmaceutical Co., Ltd., Guangdong Key Laboratory of TCM Formula Granule Enterprises, Foshan 528244, China)

Abstract Objective: To establish a specific polymerase chain reaction (PCR) method based on SNP loci for
molecular identification of Eupolyphaga Steleophaga formula granules and its counterfeit. Methods: By analyzing
the cytochrome oxidase [ (CO [ ) sequences of Eupolyphaga Steleophaga and its common forgeries, the SNP mu-
tation sites of Eupolyphaga Steleophaga were searched and specifi cprimers were designed, which were TBC — F
(5’ =TTCTTGTTGGCAAGCAGTATAAT -3’ ) and TBC —R(5’ — AACTACTGCTCAAACAAATAATGGA -3’ ).
Three — step method was used to amplify specific polymerase chain reaction (PCR) and the optimal PCR reaction
system was determined by optimizing the PCR reaction procedure. At the same time, in order to ensure the accu-
racy of the test results, the PCR amplified products were conducted by generation sequencing. Results: The PCR
method with the annealing temperature of 55 — 57 °C and 37 cycles produced a single band at 237 bp for 21
batches of Eupolyphaga Steleophaga, 20 batches of standard decoction and 19 batches of its dispensing granules,
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while it produced no band for the adulterant or the negative control. The experimental result was consistent with

the result of Sanger sequencing, which was FEupolyphaga sinensis. Conclusion; The established specific PCR

method can accurately identify the medicinal materials, and standard decoction freeze — dried powder of

Eupolyphaga Steleophaga, as well as final products of dispensing granules. It provides a reference for research on

the quality standards of Eupolyphaga Steleophaga dispensing granules.

Keywords: Eupolyphaga Steleophaga ( Eupolyphaga sinensis) ; dispensing granules; CO | gene; adulterants;

specific PCR; molecular identification
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Tab.1 Experimental medicinal material information
FemATR HEJE R Kot
(sample name) (origin) (source) (quantity)

5 01 X} B 2454 ( Eupolyphaga Steleophaga stand- %5 ( Eupolyphaga sinensis Walker)

ard medicinal materials)

%5 (Eupolyphaga Steleophaga)

+ %5 AR UEZ ¥ ( Eupolyphaga Steleophaga stand- %5 ( Eupolyphaga sinensis Walker)

ard decoction)

A & d it 5567 ( Eupolyphaga Steleophaga dispen-  #1#5 ( Eupolyphaga sinensis Walker)

sing granules)
&S (Periplaneta Americana )

435+ %% ( Opisthoplatia orientalis Burm. )
4 B\ Cybister tripunctatus )

k% Eupolyphaga sinensis Walker)

FEYN I ( Periplaneta americana Linnaeus )
431+ %% ( Opisthoplatia orientalis Burm. )
4 B\ Cybister tripunctatus )

HrEE 25 K E ITSE BE ( National Institutes 1
for Food and Drug Control )

J[R§ (Henan ) | YL 75 ( Jiangsu ) | 111 4 ( Shan- 20
dong) 4t (Hubei)

I 7R — 7 il 257 B2 F] ( Guangdong Yifang 20
Pharmaceutical Co. Ltd. )

IR —J5 il 2545 B 7] ( Guangdong Yifang 19
Pharmaceutical Co. Ltd. )

248 ( Anhui) 2
I 45 (Guangdong) )" ( Guangxi ) 2
2218 ( Anhui ) 2

2 HEEER
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2 7 IE T A B R R bR v 3 7R NG D R
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WAL RN C LA A Ry A/T 18 1% SNP A s )5,
i#1d Primer Premier 5 {4, %3255 4 TBC - F.
5’ — TTCTTGTTGGCAAGCAGTATAAT -3’ 1 TBC —
R:5° — AACTACTGCTCAAACAAATAATGGA -3’
ZFE M PCR Y15, 938 WK B2 237 bp,,

2.3 PCR &b 50046 NAARR K25 pl, 1
510 x ZZpik 2.5 pl, ANTP (2.5 mmol - L")
2.0 wL, %554 (10 wmol + L™") £ 0.3 pL, DNA
RAM(5 U - ul™')0.2 L, DNA BfR [ 5175 Al
UKL 2.0 WL, P 1.0 L], i Hs KB R 4l 7K kb 2 2
25 uL, PCR Z#(:95 C WA PE 5 min; 34 5 . 39
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INF A8 AT R S R A, LS 0 BR B T i B 4
P, e A B R TRC Ty UKL A S M S 03 A6 T BR (LOD)
1.5 ng,
2.5 GEMIMEFESE MR 21 B dUR
HEV) 21 At 48 e O BORE 19 it | 58 N R Wi 24 +4
FARAE ) 25 3 4 48300 Jg B\ 2 b K AR 1 ¥ 77 4% 2
b i B 2GR AR UE R & 2 A, 4 IR B
Sk PCR R R AN 34 5 R b AT 9700, UK 3. 25
7R, - HUC Ty UKL ) %8 E AR 100% , ELFH M
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Ex Taql Mighty Ampfifj rTaqff SpeedStarfiff
4 5 6.7 8 91011 12N 3 4 567 8 9101112N 4 5 6.7 8 91011 12N 3 4.5 6.7 8 91011 12N

300 bp
200 bp

53°C 55°C 57°C 59°C B
4 56 7 8 9101112 N 34 56 7 8 9101112 9 10 11 12 N 3 456 7 8 9101112

300 bp
200 bp

354 374 394 414 C
7 8 9 101112 N 3 4 5 6 7 8 9101112 4 5 6 7 8 9 101112 N 3 4 5 6 7 8 9 101112

300 bp
200 bp

0.1uL 0.2uL 0.3uL
M1 2 3435678 9I10I11'I12N M1 2 3 456 7 9 10 11 12 M1 2 3 456 7 8 9101112 N
300 bp
200 bp
0.1puL 0.2l 0.3uL
M1 2 3456 7 8 9101112 N 3456 7 9101112 N M1 2 3 4 5 6 7 8 9101112 N

300 bp
200 bp

10 ng 30ng
3 4 5 6 7 8

300 bp
200 bp

T100 Thermal Cycler §4PCR{X StepOne Real-Time PCRAX
34 5 6 7 8 91011 2 34 5 6 7 8 9101112 N

300 bp
200 bp

M. DNA maker DL 1000 1.2. + % dt Ji k7 ( Eupolyphaga Steleophaga dispensing granules) 3 .4. + ¥ tft #5177 ( Eupolyphaga Steleophaga standard
decoction) 5. + %% tft %t I 25 %4 ( Eupolyphaga Steleophaga standard medicinal materials) 6. + % i1 24 ( Eupolyphaga Steleophaga medicinal materials)
7 8. FEM KM (Periplaneta Americana) 9 .10. 451 BB\ ( Cybister tripunctatus) 11 12. 43111+ %5 ( Opisthoplatia orientalis Burm. )  N. %3 (blank control )

A. R[] ( different enzyme) — B. A [i]iE kR (different annealed temperatures) — C. N[ fEFR%L ( different number of cycles)  D. A [l fiff i ( different
enzyme amounts)  E. AS[a] 5| ¥4 (different primer amounts)  F. AS[a] AR & ( different template quantities) — G. A[f] {3 ¢§ ( different instruments)

1 TEHAEZMEAZEZRER

Fig. 1 Investigation results of different influencing factors on Eupolyphaga Steleophaga

R2 TERETENERERKE
Tab. 2 Dilution concentration of Eupolyphaga

Steleophaga formula granules

i L EE iz DNA ¥R 300 bp
(No. ) (dilution rate) (DNA concentration) /(ng + pL.™") 200bp
1 20 15
5 200 L5 M. DNA maker DL 1000 N. %5 9 ( blank)
3 5 000 0.15 i B4 (dilution rate) ;1. 20 2. 200 3. 2 000 4. 20 000
5. 200 000 6. 2 000 000
4 20 000 0.015 E2 +EmSSH PCR LOD 284S
> 200 000 0.0015 Fig. 2 Inspection results of LOD of Eupolyphaga Steleophaga
6 2 000 000 0. 000 15

specific PCR

RN
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M1 2345678 910I11121314151617181920 N

M 1 21222324 252627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 N

M 1 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 N M 1 63 64 65 66 67 68 69 70 71 72 73 74 75 76 N

M. DNA maker DL 1000 1. + % d1 X} B 2444 ( Eupolyphaga Steleophaga standard medicinal materials) 2 ~20. + %% 81 fii. J5 45042 ( Eupolyphaga Steleoph-
aga dispensing granules) 21 ~41. 1% H 1k B ( Eupolyphaga Steleophaga decoction pieces) 42 ~62. + % B A5 #EV% 57 ( Eupolyphaga Steleophaga stand-

ard decoction)

68 .69. 4x il + %5 245 44 ( Opisthoplatia orientalis Burm. medicinal materials)

63 ~65. F=IM K W2 41 ( Periplaneta Americana medicinal materials)
70 ~72. FE M K WEFRUE 757 ( Periplaneta Americana standard decoction )

66 .67. 411 B\ 24 ¥ ( Cybister tripunctatus medicinal materials )

73 74, 430 o mERUE ) ( Cybister tripunctatus standard decoction) 75 .76. 4x 311 + ¥ bR 157 ( Opisthoplatia orientalis Burm. standard decoction)

N. 25 9 ( blank)
3 TEAHRMEPCREAMER

Fig.3 Applicability results of Eupolyphaga Steleophaga specific PCR

2.6 WjpEE  FEALIEE 3 AL 2 b BRHE
FFNEC 7 WORLAE i, i FHOC AR 1 PCR 25 F i A7 9"
R AR Yk AR TAEY TR (1) R A R
oy EHEAT Sanger YU F, W 7 45 5 R ] SeqMan
AT HHEE AL B, I 7E NCBI(https ;//www. ncbi. nlm.

nih. gov/) Fl 4= Bk 24 #L 5L PR 2H B0 1 (hitp 2/ www.
gpgenome. com/ ) k4T BLAST HeXf, g5 %3, 9
HERE S Y AH AL EE £ 98. 0% ~ 100% , 3% B2 4 57 1
PCR J7 1 ] 07 T 4 % 2468 b o 3 70 AN G D7 7
EIAIE S8

®3 FTEHRERNFHRIESER
Tab.3 Sequencing verification results of Eupolyphaga Steleophaga samples

f NCBI GP Genome DB
(sample) X 45 5 ( BLAST result) AEABLEE ( similarity ) /% o X 45 5 ( BLAST result) AABLEE ( similarity ) /%
YCO1 i ( Eupolyphaga sinensis) 98. 86 %% ( Eupolyphaga sinensis) 99. 10
YC02 8 ( Eupolyphaga sinensis) 98. 88 8% ( Eupolyphaga sinensis) 99. 03
YCO03 1% ( Eupolyphaga sinensis ) 98. 85 1% ( Eupolyphaga sinensis ) 99.12
BZTJO1 & ( Eupolyphaga sinensis) 98. 08 %5 ( Eupolyphaga sinensis ) 99.37
BZTJ02 5 ( Eupolyphaga sinensis) 98.91 W% ( Eupolyphaga sinensis) 100. 00
BZTJ03 1% ( Eupolyphaga sinensis ) 98. 86 1% ( Eupolyphaga sinensis ) 99. 47
PFKLIO1 & ( Eupolyphaga sinensts) 98. 82 %5 ( Eupolyphaga sinensis ) 99. 38
PFKLIO2 % ( Eupolyphaga sinensis ) 98.82 1% ( Eupolyphaga sinensis) 99.26
PFKLIO3 1% ( Eupolyphaga sinensis) 98. 85 1% ( Eupolyphaga sinensis) 99.75
3 g 1, PR LG TE VA PR E IE J7 OB A Jo 2 o) 5 P 2 22 4

Hh 25 T R K A5 G T 2 PR R s o B A, )
A T MR RN 25— 2R 5 B T2 Ry 7
Be o 2y, BA DT (IR, % 4 A R s, (R %
FR TG 0 o £ 298 4 I 7 12 3o DRk S B VA g 114

DNA 3 FUE I A e Yot 2 09 R ) ff e
24y R0 I L ) 48 O T A 0

Jrik.
{1 FBEAR DNA 9 Xt T4 524 PCR 573
B d
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NEXEE AR AL P HET LR
CN101270357A 5 . DNA B0 & 15 . CTAB 32
5w CTAB ¥, o, £ F] CN101270357A 1) )5
152K 0. 5% SDS Je & i K AL )5 , ke df HL 9
HE UK, DNA W2 3% i 72 TH AL i P, 16
T b 2R b o 7R B R A ) DNA 2 B
1113 F 24 BC 5 JORE A AR 77 1o i o 2 I AW | 22 2
W45 Z R - kL, 2™ B WA dh DNA 4RI,
ABFFEAE AR P R B, AT W) CTAB 3%, B
A CTAB JEIEIN T 0T WA A0 3R, BV 3o e I h vk
JE A DNA JPE 0 DUE T 2R, T A S il 20 DU 3%
THEW R, AT C Oy UKL Hh R R B 20 4 3 5 DNA
Oy, LB AE v DNA B H A ARG 8 2 /Y 2 Fh 7
5 AT DUARAT I i B 19 DNA B, T A2 Jis 22 F 58

2 e Ty BURLAE A 7 e P A DR IR 7
WA, X T 2R R PO, ARl 2 AR
Pt e i — PR AT A2 o I, AR R
TR PCR 519 3 2800 DLt 860 J5URHAY £
e T INC 5 OR300 kAT LA Ot % D i 1B
XoF 2 S RE A o — Sk D S R R A P
5%, DRI, 7 0 50 X S P D 8 O TR, A B R 5
W) 2 1E T3 BURL 1Y) 73 1 8 E 4 It E 2 A B e
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