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A novel and efficient primer—free DNA amplification technique for
traceability of liquid food
WANG Peng—fei, TAO Xian—-ming , DONG Ping, LI Jing, LIANG Xing—guo”

(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract:Nucleic acids could be added into foods or raw materials as an invisible bar code to trace products,
owing to their advantages such as sequence diversity,stable physical and chemical properties and strong
specificity. But primers were needed to amplify templates in the traditional methods,which might generate false
positive results. In this article,a new type of template,which could be elongated efficiently by DNA polymerase
in the absence of primers,was introduced to trace products. This primer—free DNA amplification technique
bases on the following principle:the palindromic sequence at the ends of the DNA chain could form a hairpin
of which 3’ —end stem could be used as primer and extend with 5’ —end of hairpin as template. In this assay,
oligonucleotides of 40~50nt were designed as template. The results showed that this method performed well
both in water and real sample Chinese spirit. The stable and simple method would be a promising candidate
for food traceability and food authentication.
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Table 1 Sequences of oligonucleotides for primer—free amplification

AR IES TIEL G (57 —eeeee=37) ANEAG)
Tl AATTCTTAAGAATTCTTAAGTGTCATCGCGACAGTGACTA 40
T-1 AATTCTTAAGAATTCTTAAGTAGTCACTGTCGCGATGACA 40
Bl CGATATATATCGCGATATATATCGAGTGCTCAGAGAATTAGTGACTA 47
B-1 CGATATATATCGCGATATATATCGTAGTCACTAATTCTCTGAGCACT 47
01 CGATATATATATCGATATATATATCGTGTCACAATTGGAGTGACTA 46
Q-1 CGATATATATATCGATATATATATCGTAGTCACTCCAATTGTGACA 46
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5’-CGATATAT ATATCGATATATATATCGTGTCACAATTGGAGTGACTA-3"
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Fig.1 Principle of the molecular design for primer—free

amplification

MRS EaR e vh R B, Wtk T =X HEDNA: T1/T-
1.B1/B-1.Q1/Q-1, HJPH Al W21, 5T T & AT
PHGRRE, AT HHEAT T W N H .

22 REX =3 H#EDNAY G

VLY 38574 (R BE SR PP — X FUBEDNA T1/T-1.
B1/B=1.QU/Q-17EA R & PG ae 1. K2
73N W BE RS =X PRAREDN A [ 39 HLAT AR K 5Em . Y
SN AL T 60°C I, =68 BB 1) 7 4 R BE I AN v
(<Sng/pl) , HAHZEA K 2 Wi BE T+ 52 65~75°C
B, FEF= 4 B BH S 19 0, BEIA B45°CHT 55 LA b
2 N3 BE T A2 80°C T, Ik B N T R .
TU/T-1-B1/B=1-Q1/Q—1 = XF FLAEEDNA 43 5l 7 =2 WV ik
JERT5.75TOCIHS 7 Wik BE dwe vy, 47 B 8 7 ettt , 1
BT RE 7575 70°C 43 5] Sk = %) BAE DN A [F) B i 37 189
WL, S5 SR 1 S N A A0 LR S P R S N 2R
AT o FEBGEY IS R, =X AEDNA [ P2 I B 45
B 17.1.20.7.22.4ng/p L, P20 R FE AR 25 AN K, B 1
e T A Q1/Q—-1>B1/B—1>T1/T—1.

25t

STI/T-1
8B1/B-1

IR E (ngful)
= 5 B

W
T

(=]

45 50 55 60 65 70 75 80
S JEE (0
B2 SRR REXT ] FUEEDNAG 1 1 5 )

Fig.2 Effect of reaction temperature on the amplification of the

three groups of oligonucleotides
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Fig.3 The amplification result of the three groups of
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Fig4 The enzyme digestion results of amplification products
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Fig.5 The amplification and enzyme digestion results of

B1/B-1

the three groups of oligonucleotides that had been added
in Chinese white spirit
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