B Cye b PG PCR BAR A HEL A 1 22 7 ikt o
o2 REEVEEE ANA L EEE TR (AR KT ESHARR, B Sk 130013,2.5
4 o HDNA SRR BE A 00, 4k 5k 132013)

XERS

HESES RI27;RI32 XEFRER A 1001-0408(2019)24-3408-05

DOI 10.6039/5.issn.1001-0408.2019.24.17

H OE R AR e B A B KRR (PCR) SR 5 ik , ATk st 4 e 2h 4o BAh Bt AT 58 . o ik IR e
B H Al on (B e Bde  F3) 09 R W 2L DNA, FF 3¢ 3 72 800 | 4h 5 Fe R B 47400, ) ) GenBank 48 % 13 8. , YA - #2049 Lk 2 L
EFbIRE(Cyrb) A ¥k W, 5 A Primer-BLAST /£ AR 3T 45 T 151 40, 5F 3 R Bl 40 A i £ 4 5% 9147 PCR 4738, 1 = 4 it 4T 8
TR T s T FRAF 09 A He AR R PCR = 4 34T S Aw DNA M B> 3o dE . 3 AT 22 549 PCR ST 7 sk AT W An & 8 RIniE, &
R FLATIF 69 2 Yo B Ak S DNA 69 45 808, L& B R 3 RNA 77 4 51.5% I le M &Ik &, ik 45 R 2.7, - $UHE AR 7 200~ 300 bp
Z a3 B R B R B L, M S R AR £ HL, DNA M B 45 RAE S, Tk et AL R R BB F s 55 5
GeneBank " 4 e A A0 03 4 100% . F ik FRIEL R BT EF B FH ALY RIF., &b AF LT Orbik
) 69 PCR %52 77 ik ) S ik EAME A b (S0 BT, T R R e R L e e oA e B R

XKEER ¥ %80t b A PCR; DNA 4540

Study on Identification Methods of Bullwhip by PCR Technology Based on Cyz b Gene

XU Yan', DUAN Sigi', ZHAI Yingnan', LI Mingcheng"*, GAO Lijun', SUN Liyuan' (1. School of Medical
Technology, Beihua University, Jilin Jilin 132013, China; 2. Jilin Provincial Innovation Center for Detection
Technology on DNA Fingerprint of TCM, Jilin Jilin 132013, China)

ABSTRACT OBJECTIVE: To establish the method for PCR identification of bullwhip, and to identify the authenticity of
bullwhip at the molecular level. METHODS: DNA samples of bullwhip and its counterfeits (donkey whip, pig whip, sheep whip)
were extracted and their integrity, purity and concentration were detected. Using GenBank related information, using mitochondrial
cytochrome b (Cyt b) gene of bullwhip as target gene, Primer-BLAST online software was used to design specific primer. PCR
amplification was performed for whips of different species, and electrophoretic analysis was conducted for the product. PCR
products of bullwhip samples were cloned and confirmed by DNA sequencing. The specificity and repeatability of the established
PCR method were verified. RESULTS: DNA purity of the bullwhip and its counterfeits was high, and there was no protein or RNA
pollution. 1.5% agarose gel electrophoresis showed that there were obvious target gene bands of bullwhip samples at 200-300 bp,
while no corresponding bands appeared in other counterfeit products. The results of DNA sequencing showed that the nucleotide
sequence of the gene fragment of bullwhip was 100% similar to that of the bullwhip in GeneBank. Results of methodological
validation showed that established method was specific and reproducible. CONCLUSIONS: The established PCR identification
method based on Cyr b gene in the study is simple, rapid, accurate, specific and reproducible, and can meet the requirements of
analysis and identification of bullwhip and its counterfeits.
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1 : M.AHind [l Marker; 14E 3 80480 ; 2 BLRID A4 5 395 2440 1K
AACHR M 5 AR AT T 5 © P IS TR s 8. M LI

Note: M.AHind lll Marker; 1. yellow bullwhip from Yanbian; 2. bull-
whip from Keerqin; 3. bullwhip from Jixing; 4. bullwhip from Changc-
hun; 5. bullwhip from Huichun; 6. donkey whip; 7. pig whip; 8. sheep

whip; N. negative control
Bl #HmEREZHDNARERFEEXE

Fig 1 Electrophoresis of genomic DNA extracted
from samples
F1 FADNA RIS EFRERNLER

Tab 1 Detection results of purity and concentration

of DNA extracted from samples

Bl R (n=3) F2HR (n=3)
ODag2 VKIE ng/ L ODag20 TR ng/ L
FER () 183 98.79 1.84 108.89
FEE(RURIDE ) 1.90 109.78 183 99.56
FH(H ) 1.84 96.99 1.89 86.05
FEE (KB 1.89 103.28 191 107.36
HHE ) 192 9290 1.90 99,68
Ui 187 89.67 1.88 9743
g 1.94 104.94 1.90 125.46
i 1.89 107,54 1.86 89.34
M 1 2 3 4 5 6 7 8 N
300 bp — ]
200 bp —]

12 : MAHind Il Marker ; 1. 3E 30 5 A4~ ¥ 5 28R ID A= ¥ 5 3.75 244 4T 5
AT 5 AR O 0P IS T A 8. HE NI R

Note: M.AHind lll Marker; 1. yellow bullwhip from Yanbian; 2. bull-
whip from Keerqin; 3. bullwhip from Jixing; 4. bullwhip from Chang-
chun; 5. bullwhip from Huichun; 6. donkey whip; 7. pig whip; 8. sheep

whip; N. negative control
2 M DNAK PCR =k E
Fig2 Electrophoresis of PCR product of the samples
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Bos taurus isolate Bos25 mitochondrion, complete genome
Sequence ID: EU177824.1 Length: 16340 Number of Matches: 1

Range 1: 14586 to 14839 Graphics Next Match Previous Match
Score Expect Identities Gaps Strand
459 bits(248) 3e-125 252/254(99%) 0/254(0%) Plus/Minus
Query 1 AGTGTAAGACCCGTAATATAAGCCTCGTCCTACGTGCATATATAAGCAGATAAAAMAACAC 60
. Yy )
Shjct 14839 AGTGTAAGACCCGTAATATAAGCCTCGTCCTACGTGCATATATAAGCAGATAAAAAACAT 14780
Query 61 TGA TTGCGTGT 120
. LLLULLLLLEL LTV LT
Sbject 14779 T 14720
Query 121 ATGGGTAACAGAGGAGAATGCTGTTGTTGTGTCGGATGTGTAGTGTATTGCTAGGAATAG 180
. UL TCE VLT
Sbjet 14719  ATGGGTAACAGAGGAGAATGCTGTTGTTGTGTCGGATGTGTAGTGTATTGCTAGGAATAG 146860
Query 181 GCCTGTGAGGATTTGTAGGATTAGGCAGATTCCCAGGAGGGAACCGAAATTTCATCAAGA 240
. LU LT LT 1]
Sbjct 14859 GCCTGTGAGGATTTGTAGGATTAGGCAGATTCCCAGGAGGGAACCGAAATTTCATCATGA 14600

Query 241 TGAGATGTTTGATG 254
UL

Sbjet 14599 TGAGATGITTGATG 14588
ASELH AR L2 2R

T T I
LA AT LR CARACAARCCAMEAL AL T

i \'”lf
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Fig 3 Sequencing results of yellow bullwhip clone
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product from Yanbian
FHE Y B Al TGP HE R HE A O A DNA
HLDKE SR FIPE , R WLy 2607 PRI 4. X SREAA
D7 Rk AT BEMERR X 5024 S LA

M1 2 3 4 5 6 7 8 9101112 13 141516 N

{1::M.100 bp Ladder Marker; 1. ZE w2 ¥ 1; 2 4E #5225 3 R}
IR 1 AR RID AT 25 5. 75 24 M 156 35 24 M8 25 T AR 15
S M 2; 9. A HE 15 10. FE A 40 25 11T 15129088 2,5 13 0%
HE 15 1408802 1575 151654 2 N xR

Note: M.100 bp Ladder Marker; 1. yellow bullwhip 1 from Yan-
bian; 2. yellow bullwhip 2 from Yanbian; 3. bullwhip 1 from Keerqin;
4. bullwhip 2 from Keerqin; 5. bullwhip 1 from Jixing; 6. bullwhip 2
from Jixing; 7. bullwhip 1 from Changchun; 8. bullwhip 2 from Changc-
hun; 9. bullwhip 1 from Huichun; 10. bullwhip 2 from Huichun; 11.
donkey whip 1; 12. donkey whip 2; 13. pig whip 1; 14. pig whip 2; 15.
sheep whip 1; 16. sheep whip 2; N. negative control

B4 FiEERERE R E
Fig4 Electrophoresis of methodology specific test
352 WHWEEGR 2KELRRGRY R, 4+
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JRIDAHE 15 AFRRID A HE 2 5.75 24 HE 156,75 24 M1 25 T KA M 15
ST M 2; 9. A M 15 10.FEAR M0 25 LM 15 12 900825 13
B L5 TAEH 25 15, -5 15164 2; NP B8
Note: M.100 bp Ladder Marker; 1. yellow bullwhip 1 from Yan-
bian; 2. yellow bullwhip 2 from Yanbian; 3. bullwhip 1 from Keerqin;

4. bullwhip 2 from Keergin; 5. bullwhip 1 from Jixing; 6. bullwhip 2
from Jixing; 7. bullwhip 1 from Changchun; 8. bullwhip 2 from Changc-
hun; 9. bullwhip 1 from Huichun; 10. bullwhip 2 from Huichun; 11.
donkey whip 1; 12. donkey whip 2; 13. pig whip 1; 14. pig whip 2; 15.
sheep whip 1; 16. sheep whip 2; N. negative control
Bb5 HEESHAEAEIKE
Fig 5 Electrophoresis of methodology repeatability
test
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