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Abstract

DNA concentration measurement has important application value in molecular biology. The tradi-
tional absorbance-based measurement has low sensitivity and requires a large amount of rea-
gents, in order to solve this problem, this paper constructed a highly sensitive micro DNA concen-
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tration measurement system based on fluorescence detection. The light source was selected as a
laser module with a center wavelength of 505 nm, and the quantitative relationship between flu-
orescence intensity and DNA concentration was investigated by mixing SYBR Green I dye with DNA.
The results showed that the DNA concentration was linearly related to its fluorescence intensity in
the range of 1~16 ng/uL, and the correlation system was as high as 0.994. This study lays an expe-
rimental foundation for the development of a miniature DNA concentration measurement system.
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DNA IR A FE R H = AR G 2 OB AL T OG0T DNA FE G 4l AR B 1) OGRS B
BEE RIS AR R, FRATH B T 2 A SR . BN ik (118 &0 PR 05 B B ATR AL
T AW AR S B, TR LI B A U AE SR 0 DNA Y 75 THEUAS T 5535 (98 m « femdas s B
AR [ 2 W £ 20N R E 3T Rl R DNA MR SO TR, AR, 456 N TR REMpLas - 1[3)
INLF, W50 N 53 e A% B8 IR A b g B R R FH D K PR B 4] 3 e B3I 1 ) AR AN 2 v 17 W (1)
R B FIRURE, AR AR R 2 L B 25 70 LA R A= i B 2 A ) & D7 T it 1 S 4 i T,
HEBh 2 FRA TR A i R PR TR N R AR . AR S0 3 DNA W& 3 BAR MR ARG V5], A 42 404
JEEE VI & DNA 7£ 260/280 nm ARG RE . SR1T, X7 EIEH TR 2 ARG, FF HX T EUR
DNA FEGEUIITEGL, ARS8 1R 66 EETH T RETCVE A B0 & .

N TR T B A R AR D B T R L&, Thermo Fisher Scientific 23 &) 3 T WG EEEHER T
Nanodrop 2000, @i ek e % 45 M) SC B 1 Al . AR, RO BEVE ) 32 BRI BRAE T- % DNA 4l BE[6] (1)
FORE R, RANHAMYF L RNA AR SO EmZE . B TSRO GRS 712 48, IE4E
SRR Ttk e F BAR th R S RS P . R, FRRD P @ i 2 DA BRI AR S T T o G
PEN—FPHT ) DNA MRS & R B Wi T EARRIN . 5661 R A DNA 5756 Jukl &5 & G 1EFF
SEPK N PAAEDOEBIRIFEE, BRI IR S DNA IR KIS 2 RITIE . MEOLRE, %0t
TR [9) H AT o e ) R AR AR S, RS AT U R TR N 24 5 S R M 1 [ A, 35 [ S At
FAM 7% F Pico Green S8t YUkl x4 DNA HEAT Gett, LRI 7 SR AMISORT S 6 61 R 7 vk (R A 26
PE, 45 R B RPN R B A E e .

R RCICERAE T m R AR R % 7 T B R, (AT BRSO eis Aol HAaRECR, 1 H.
FEM AR B R . R UOX — 8, ASCHET 2O A S @ T IR E I AL RS, HIFR T
LIRS, AL T DNA MR EEFIZE i FE 2 [R] FRIEC A Y o 3X — BRI A AR ) 4 T U A T AR L PRisk
T K1) DNA R BEI & 777

2. WEIRERNAZHNER

TR ) DNA IR EE ORI R 40 (14 1) Hr— AN K 505 nm B GIZEAE RGTR 98 6 6 EAS A
FESALRS G 2H . SYBRGreenl 5 DNA 4R &0V 10], fE1ZGIRIBES R, &= dii &N 520 nm
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Figure 1. Schematic diagram of DNA concentration detection system
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Figure 2. Fluorescence spectra of DNA and fluorescent dye mixtures in the range of 515~550 nm
B 2. DNA 55 HERER &7 515~550 nm SEE R A

SYBR Green | EA—F 72 F T AZIR G L0298 e 4ek[13] [14], 5 DNA 454 )5, f#F 505 nm (13
X+ DNALadder VR AP TS G &A%, ik, BL 0.5 x TBE AT 5, LT 1~17 ng/ul v

DOI: 10.12677/aac.2024.142007 57 it it e


https://doi.org/10.12677/aac.2024.142007

KR 2

FEl N 1) DNA BEfh, £ SYBRGreenl [ E A 25%, FERIEE RS H3RE T HIO0ERE(E 2). ATk
W, RIGE S G KALT 522 nm [z, HFE%E DNALadder HIMFEEIE N, o tom st il DNA W
HMREIEFOCR, XML 7 6 0m A & DNA 3RS T SEaG Rt

4.2. RAEEBERARPIRENBUXR

SYBR Green | ;& —Fh kGl ZG R4 T XEE DNA RUETE/ NG X k. 7EFERE T, SYBR
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Figure 3. Effect of 1~35 ng/uL SYBR Green I on fluorescence spectra
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Figure 4. The relationship between different concentrations of
DNA Ladder and fluorescence intensity
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TP EHE, R 25 x SYBR Green | {/E4%644kE, SR 7 1~14 ng/uL JEH N DNA #5520
Jaith, HidI 522 nm A TOLEREE, FHSLIESE 5K, R BN TRAEIEX BT SR d AT i 263G
Zxi) 7 DNA MREE 5 R R (14 4), 5 1R, —HF 2 M AR ML CR, X RECN 0.99.

BE—25, Wds e W ) DNA FEf 5 25 x SYBR Green |, 0.5 x TBE 15 5tilids — & LR &, ol
B 1~16 ng/uL FIAING, ERIEE G R G0 I 522 nm A5G HRIEAE (3% 1), FFIKTE FTHIEEA0 7% 5
[ESWEZ AR EAA R R TR EE. 45REY], 1E 10~100 ng/uL KETLE N, REREAEIR/INRE
PR B P LA HY DNA [ 3R R 5501

Table 1. Fluorescence intensity and concentration measurements of DNA samples with different concentrations
F 1. T[EIREL DNA HRABREESKENSE

bR (/L) TR I M (ng/uL) 1% %4 (ng/uL) HIHR 2%
10 29.256 9.81 0.19 1.9%
20 45.48 20.87 0.87 4.35%
30 57.89 29.23 -0.77 2.57%
40 74.42 40.64 0.64 1.6%
50 91.232 51.74 1.74 3.48%
60 102.976 59.81 -0.19 0.32%
70 118.08 70.05 0.05 0.07%
80 134.496 81.18 1.18 1.48%
90 154.016 94.42 4.42 4.91%
100 169.12 104.67 4.67 4.67%
5. &5ip

AT HI R, WA E RS, @i ik SYBR Green | Tt YeRlik i, #T
DNA %R HIREZ B EA R R 455K, 7E 1~16 ng/uL U, DNA WKEEE HIOLRE R
LSRR, M RBEIE 0.994. %FT 10~100 ng/uL JEHE PI I DNA 5, R B AR X W2 /N T 5%.
M AR DNA R BEIIE R G HITT R R T U SE A 526 56 o
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