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Abstract: The purpose of the present study is to establish a rapid and effective PCR method for the
identification of B. multicinctus. Based on sequence alignment of B. multicinctus and its adulterants, we
found that Cyt b gene is a good molecular genetic marker for the authentication of B. multicinctus. On the
basis of the sequence data, a pair of highly specialized primers was designed. The templates were extracted
by the DNA purification system. Key factors such as annealing temperature, concentration of Taq enzyme and
cycle numbers were analyzed and optimized. The modified PCR program consisted of an initial denaturation
step at 95 C for 5 min, followed by 30 cycles of 95 ‘C for 30 s and 55 C for 45 s and a final extension at
72 C for 5 min. Thirteen samples of B. multicinctus were identified accurately from their 20 adulterants
in 4 hours. The results indicated it is a highly accurate, rapid and applicable method for the authentication of
B. multicinctus.
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Table 1 Detailed sources of materials used in this study.
NICPBP: National Institution for the Control Pharmaceutical and
Biological Products

No. Name of original animals Source
1 B.multicinctus Anguo, Hebei
2 B.multicinctus Beijing Tongrentang
3 B.multicinctus Beijing Golden Elephant Pharmacy
4 B.multicinctus Beijing Yangguangtongren Pharmacy
5 B.multicinctus Beijing Jinglongtang Pharmacy
6  B.multicinctus Beijing Traditional Chinese Medical

Hospital
7  B.multicinctus Beijing Baoxing Pharmacy
8  B.multicinctus Beijing Lijuntang Pharmacy
9  B.multicinctus Beijng Dongdan Chinese Medicine
Clinics
10  B.multicinctus Beijing Kaierkang Pharmacy
11 B.multicinctus Beijing Yongantang
12 B.multicinctus Beijing Shanhetang Pharmacy
13 B.multicinctus
14 Rhabdophis tigrinus

15  Elaphe mandarina

Beijing Quanxin Pharmacy
Anguo, Hebei

NICPBP

16 Lycodon fasciatus Anguo, Hebei

17  Ptyas korros Anguo, Hebei

18  Ptyas mucosus NICPBP
19  Elaphe rufodorsata NICPBP
20 Elaphe carinata NICPBP

21  Sinonatrix annularis Zhangshu, Jiangxi

22 Enhydris chinensis Anguo, Hebei
23 Agkistrodon halys Anguo, Hebei
24  Elaphe moellendorffi Anguo, Hebei
25 Najanaja NICPBP

26  Dinodon rufozonatum Zhangshu, Jiangxi

27  Enhydris plunbea Anguo, Hebei

28 Bungarus fasciatus Anguo, Hebei

29  Ovophis monticola Anguo, Hebei

30 Elaphe taeniura Anguo, Hebei

31  Lycodon ruhstrati Changbei, Jiangxi
32 Agkistrodon acutus Zhejiang

33 Zaocys dhumnades Zhangshu, Jiangxi
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B.multicinctus AJ565001
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L.fasciatus EU999215
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E.chinensis GU997184
A.halys AY223564
E.moellendorffi AF036020
N.naja GQ359506
D.rufozonatum AF471063
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B.fasciatus EU547086
0O.monticola DQ305463
E.taeniura AF036011
L.ruhstrati EU999209
D.acutus AY223560
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~CACGC—-T-GG——C———A--TT--T-C-TT-——A—-C-ACA—C 161
TGATACT-———A-A——CTC--A--CCCTG-ACA————CCT—C 545
—————————C—-T-—-A——A--A--AC-C————- CT-AA——A—C 104
TCATGC-—T-GGA-C———C--AT-CT-C-T-———A—C-ATA-T 161
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——AT-A--GG————TT-G-TCAACG-—T-A-A———C-ACGTG- 484
T--—-———=C——T-—A——C--AT-AT-T-———-C-—AA--A—C 104
TACTAACCGC——A—————- CAAA-C-C————G—-T-C——C——- 58
CTTGGTACTAATTCAGATATCGATAAGATTCCACTACACC 640
——A——A-—C——C-————————————A——C———T-C———- 640
——A——A-—C——C-————C—-T-—C—A-————-T-C———- 640
G-———6G-G-CC-TG——A—-AAA—A-GA-C—T—-CAACAC-A 273
——A——A-——A——C--T-———-T-—C—A-—C———T-T——- 640
--A--A——C C C—A GT-T-—- 640
———ACACGC———-GGCGC———-C———TTC——TAT--G—T- 142
—-A-—A—-A——C c—T A GT-C———- 640
ACAAAC-A-C—CCGGAT-T-TCC——GC-A——————- T—-A 41
~C——A-GAATG————CTA-C-T-AT-A——ATTG-A————- 416
-—G——-A-——A——C-——————-T-—C—A-—C———T-C———- 639
~C-TCATGC———-GGAGCC-—C——-TTC———AT-—GT-T- 175
—————(C--C——C-——————-T-—C—A-—C——-T-C———- 563
——A——A-—A——C-————C—-T-————A——C——T-T——- 640
——A——-A-—C——C--C————-T-————A-—C———T-C———- 652
C C T A-—C——-T-——-T- 639
——A——A-——A——C-————C-—————C—A-—C——T-T——- 639
--GTA-CTAT-———— T--C6-ACGGG——C-AT————- GGA 188
G-———6G-G-CC-TG——A—-AAA—A-GA-C—T—-CAACAC-A 273
T-A——G-—A——C-————C—-T-—C——A-—C—————C———- 639
CC-TCATGC———-GGAGC—--C——-TTT--TAT--G—-T- 189

Z.dhumnades DQ272474

Figure 1 Sequence alignment of Cyt b gene fragment of B. multicinctus and its adulterants. The primers were underlined. Lines

indicate identity to the first line

IR BIURELY) DNA 4547, el PCR ik
(E 2). T Promega $2IGRA) G I 7 (8, ik
Al A, PRk, %) Promega iRXFI&H1 55 Cid AR
AT RE— % %2, 3l & 0.5, 1 F1 2 h JOd i,
g RESLIN S DNA, Hili & PCR MW IHE R (K
3)o MEITT UL, BEFE IR BB A EK, H DNA $EHE
HER B R3E I, Woo TR LR E N2 M, R
R B A T35, B n] R 4 S50 1k B A Bk FH iR

BT
3 ¥B8 PCR BIFATE

PCR %7 4 Sy H A B R AR B Pk &5 L, A
1R ZEIR =2, PCR S 200 7 A% IR BH A . B4 K
25 P16 HE o 0 FE g 428 3ot v [ 2 5 A 0 ) A T
H 2 E bR AR 7R 4R TR S E 1 I S e e, B
PEXT RO H AT b O B ™ I AR e, A D)
A TR W ZE K



+ 1330 * Zj27 244 Acta Pharmaceutica Sinica 2010, 45 (10): 1327-1332

Figure 2 B. multicinctus extracted from two species of DNA
purification system. a: DNA; b: PCR products. M: DL2000
Marker; 1: Wizard SV genomic DNA purification system
(Promega); 2: EZ spin column animal genomic DNA isolation kit
(Sangon, Shanghai)

Figure 3 B. multicinctus incubated for a series of time. a:
DNA; b: PCR products. M: DL2000 Marker; 1: 0.5 h; 2: 1 h; 3:
2 h; 4: Overnight
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Figure 4 The PCR program with a series of annealing
temperature. M: DL2000 Marker; 1, 5: 55 C; 2, 6: 60 C; 3, 7:
65 °C; 4, 8: 68 ‘C; 1-4: B.multicinctus; 5—8: Negative control

42 Taq BEERE#E 25 uL AR Taq B2 50
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W, SR 1.0 pL s, KA EEIRSS (- 7). A
7 L AR A 3k 4B PCR S, 64 25 pL Ak &
BN 0.5 uL AF Ky S RO S

Figure 5 A series of volume of Taq enzyme in 25 pL PCR reaction mixture. M: DL2000 Marker; 1, 8: 0.1 pL; 2, 9: 0.2 uL; 3, 10:
0.3 uL;4,11: 0.4 uL; 5,12: 0.5 uL; 6, 13: 0.6 puL; 7, 14: 0.8 uL; 1-7: B. multicinctus; 8—14: Negative control
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Figure 6 The PCR program amplified B.multicinctus followed
by two species of cycle numbers. M: DL2000 Marker; 1, 2:
Amplification for 25 cycles; 3, 4: Amplification for 30 cycles
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B B TE 45 o AN[A] PCR A3 38 4 1 8 i
Tz (K 8), AN PCR %45 4.

M 1 2 3 4 5 6

Figure 8 The PCR reaction mixture amplified by three species
of PCR systems. M: DL2000 Marker; 1, 4: 5332; 2, 5: TC-512;
3, 6: PTC-100; 1-3: B. multicinctus; 4—6: Negative control

R T AR TR IRA R S R Taqg DNA RH
B HEAT RS, 45 R WIS Refe B %), AR
) () B TS D0 AN R T 2B 8 4 I e B A
Z5t (K9), (HAFEH) PCR %45 R .
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KA Bk e AR, MR RRE 13 HEFE S

52 A[E TaqBEg%% /5l /] Takara. Promega. Fe 20 fEOh M BEEATSE ) (104 B 11, 45 1% %4k

M 1 2 3 4 5 6 7 8 9 10

Figure 7 A series of volume of DNA templates in 25 uL PCR reaction mixture (B.multicinctus). M: DL2000 Marker; 1: 0.1 pL; 2: 0.2
pl;3:0.3 ul; 4: 0.5 ul; 5: 0.6 puL; 6: 0.8 pL; 7: 1.0 pL; 8: 1.5 pul; 9: 2.0 puL; 10: Negative control

M 1 2 3 4 5 6

Figure 9 The PCR reaction mixture contained three species of Taq enzyme separately. M: DL2000 Marker; 1, 4: Sangon; 2, 5:
Promega; 3, 6: Takara; 1-3: B. multicinctus; 4—6: Negative control

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 10 The PCR products of 13 samples of B. multicinctus. M: DL2000 Marker; 1: Positive control; 2—14: Samples No.1-13; 15:
Negative control; 16: Blank
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Figure 11 The PCR products of B. multicinctus and its adulterants.

Samples No.14-33; 23: Negative control; 24: Blank
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M: DL2000 Marker; 1: Positive control; 2: B. multicinctus; 3—22:
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