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Abstract We employ the standard fluorescence method to measure the photoluminescence (PL) properties of the
single-stranded nucleic acids samples with 56 and 29 base sequences. This method does not need the help of probe
and fluorescence or phosphorescence material, does not damage or contaminate the sample during the
measurements. It is found that when the excitation wavelength is in the range of 310-410 nm, the PL peak of the
samples can be observed in the wavelength range of 410-480 nm. The PL peak red-shifts when the pumping
wavelength red-shifts, while the intensity of the PL peak increases and then decreases with the increase of excitation
wavelength. The single-stranded nucleic acid samples with two different base sequences show different properties of
the PL spectra due to their different electronic band structures. The results are helpful for non-invasively and label-
free measurement and identification of nucleic acid materials.
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Fig. 1 Schematic of optical path of fluorescence detection

033004-2



55, 033004(2018)

ANSHBIZFHRE

www.opticsjournal.net

1 LRI T
Table 1 Properties of nucleic acid samples
Sequence Number of base Purification Temperature  Concentration /
Sample L Embellish .
5'-3 sequence way of melting /°C (pmol+L." ")

TAG-AAT-TCA-TGA-CAA-

61191 29 None PAGE 58.2 5
CAG-TTC-CTA-CGG-AT

TAT-CGG-CCG-CTT-CCG-

CCA-CCC-TGG-AAG-TAC-
61192 56 None PAGE 73.7 5

AGG-TTT-TCA-GCC-
ACA-GCA-TTA-TCC-CT

Note: PAGE represents polyacrylamide gel electrophoresis.
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Fig. 2 Fluorescence spectra of two nucleic acid sample solutions and double distilled water
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Fig. 3 Fluorescence spectra of two nucleic acid. (a) Sample 61191; (b) sample 61192
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Fig. 4 (a) Relationship between f{luorescence peak position and the excitation wavelength;

(b) relationship between fluorescence peak intensity and the excitation wavelength
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Fig. 5 Schematic of photoluminescence process
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