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[Abstract] Objective R6G-ddATP was used as a dideoxy fluorescence substrate to establish the single base end
extension (SNaPShot)-gel fluorescence method for the rapid detection of the genotypes of three high-risk human
papillomaviruses (HR-HPV) (HPV18, HPV33 and HPV35) genotypes. Methods
used as as samples, and R6G-ddATP dideoxy fluorescence reagent was used as substrate. Firstly, HPV was amplified by

HPV quality control products were

using universal primers to obtain the first round of amplified products, which were purified and used as templates for
subsequent SNaPShot reactions. Then, specific one-step extension primers were used to perform SNaPShot reaction to
generate R6G-fluorescence-labeled DNA extension products. The product was subjected to agarose gel electrophoresis,
the results of which were observed under a Gel Imager, and the HPV genotyping was done with different one-step
extension primers. Each sample was tested three times and the results were compared with DNA sequencing results.
Results The preferred annealing temperature for SNaPShot reaction is 55 °C. Three HPV genotypes were examined by
R6G-ddATP/SNaPShot gel fluorescence assay under optimal conditions, and the results were consistent with DNA
sequencing results. Conclusion The R6G-ddATP/SNaPShot-gel fluorescence method for the micro-detection methods

of three HR-HPV genotypes was successfully established and can be used for rapid detection of HPV genotypes.
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NNNTATGTCATTATGTGCTGCCATATCTTCAGAAACNNN
Target DNA NNNATACAGTAATACACGACGGTATAGAAGTCTTTGNNN

Primer \

ATTATGTGCTGCCATATCTTC
NNNATACAGTAATACACGACGGTATAGAAGTCTTTGNNN
R6G-ddATP DNA polymerase

ATTATGTGCTGCCATATCTTCA
NNNATACAGTAATACACGACGGTATAGAAGTCTTTGNNN

\ 4

o Fluorescence was detected by Gel fluorescence method
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Fig 1 Schematic diagram of the reaction principle and measurement process

A: SNaPShot technology reaction principle; B: Gel fluorescence method measurement process.
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Table 1 SNaPShot extension primer sequence

Genotype Primer name Primer sequence (5'-3")

HPV18 18P TGCTTCTACACAGTCTCCTGTACCTGGGCA
HPV33 33p TTTATGCACACAAGTAACTAGTGACAGTAC
HPV35 35P ATCATCTTTAGGTTTTGGTGC

HHPPCR mix 12.5 L, F. F#F51441 uL(10 pmol/L),
BEMR1 uL, ddH,0 9.5 L, PCRIZN £ H95 CHiAs
5 min; 95 CAEPE15 s, 55 CiR k155, 72 CHEH30 s, SL



100 PUNT S22 (B2 )

5 524
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0.3 uL, 10xTaq buffer(Mg* plus) 1 L, FH )3 BRI GE{H 5| 4
1 uL, ZifbfFPCR=#)2 uL, ddH,0 4.7 uL; XF HBZHPCRJZ
BEEARFN10 pL, R6G-ddATP 1 uL, Tagf#0.3 uL, 10xTaq
buffer(Mg* plus)1 pL, MR FEMHI5]#1 uL, ddH,0 6.7 uL.
PA1.3.3. 2 e A 454204 TSNaPShot S i, ELAA SRy 2544
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Table 2 Configuration of fluorescence heteroband detection system

Reagent A B
Extension primer/pL 1 -
10xTaq buffer (Mg”* plus)/uL 1 -
Taq DNA polymerase/pL 0.3 -
R6G-ddATP/uL 1 1
ddH,O/uL 6.7 9
Total volume/pL 10 10

A: Control group; B: R6G-ddATP group.
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Fig 2 Detection of PCR amplified products
M: 50 bp DNA ladder; 1: HPV18; 2: HPV33; 3: HPV35.
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Fig 3 SNaPShot reaction annealing temperature optimization results

M: 50 bp DNA Ladder; 1: 50 °C; 2: 52.6 °C; 3: 53.5 °C; 4: 55.7 “C; 5: 57 °C; A: HPV18; B: HPV33; C: HPV35.
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Fig4 Identificatf:of ﬂuoieffenxete;;znd ix:l: the control group 3FHPVAEN AL (HPV18, HPV33, HPV35) [yl ¥4
A: Control group; B: R6G-ddATP; 1, 2: Fluorescent heteroband. RANE SR, T HPV3SHREAR G4k K17 51 4, S0HE
Control  Sample Sample Control Control Sample

1
SR
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ACCTGGGCAATAT GTGACAGTACATA CCAGTGCACCAAA

B 1

@NW\/WW oI “\l M

[ 5 SNaPShot- L EEESE (AB.C) MAUFLR (D.EF)
Fig 5 SNaPShot-gel fluorescence method basis typing (A, B, C) and sequencing results (D, E, F)
A, D: HPV18; B, E: HPV33; C, F: HPV35; 1, 2: Fluorescent heteroband; 3: Product band. Arrow shows SNaPShot-gel fluorescence method detection site.
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