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High Resolution Melting Analyzer Based on High Throughout
Fast Detection of Weak Fluorescence
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Abstract High resolution melting curves analysis (HRM) is a recently developed powerful technique for the
detection of gene mutations and SNP analysis. Monitoring the changes in fluorescence from saturated dye labeled on
dsDNA, as a PCR products (amplicons) are melted. the minor difference of nucleic acid sequence can be
discriminated. Here fast fluorescence detection system based on fiber-optics switch array is designed for fulfilling the
requirements of speed and sensitivity. High-density fluorescence data are processed by a series of procedure, such as
smoothed, automatic baseline detection, normalizing and differential to temperature. different gene types could be
recognized quickly and correctly by the high resolution melting curves.
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Fig. 1 Structure of fast fluorescence detection system based on fiber-optics switch array
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Table 1 Key parameters of fiber-optics switch FSW1 XN

FSW1XN-SM/MM-A
Customed 470 nm, 520 nm
<C0. 8 dB (typed <<0.5 dB)

< 40.05dB
=107
=25 dB (multi-mode fiber) ,
=50 dB(single-mode fiber)
< —70 dB

<10 ms (adjacent channel,

Type
Wavelength

Insertion loss
Repeatability

Service life
Return loss
Cross talk

Switch time o
switch in turn)

Driving voltage DC5V
Operating temperature —15 C~—+65 C
Storage temperature —40 C~—+75 C
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detection speed test
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Fig. 3 Oscillogram of fluorescence crosstalk test

3 PEOCHIE AL B 5 ik 2 R Ak $ R
HRM F e 4k B 53 2 w3 43 - 1 £ F A2l
PEAT DB i R B I kA7 PR B DB e R SR
RO A Bk K BB AR 1 5 2) 7 5 B Y S 5 K dls b A% B
PG BEAT A TIUAL BE | A4 fifp ith £ 4005 26 5 7 L B4k
A AL R 5 2 A3 B3k AR R 9 D5 R XL Sy 4 A6
TUEATINA o R A a2k X 20 AN TR 119 2 D 2R A
DNA ZeA8 i i B0 5 fife i 2 R AT 2 AR L )3 —
AN 55 KA A0 35 e AE SR G FE

A figk it £ XoF 2 8 I U — A 2 AT AR 4R
M5 — 2 I —AL T ZHh s SO 2 L B 1L Y
P> i 2 DX 3 3 A DX 323 531 % 92 dsDNAL 9 3L
BEE R AS CURGE BE Ol 100 %0) il 4 3 4 % Ry PR 4
DNA fipIRAS CBBERE R 0200 . WKl 4 iR, A
2RI AT LATE J8 ik 1 2k b 4R A LB X A D
— AL IbRIE .

S8 LS G0 T 1 PR A R 2 XA R S A
fifk ith & A 5O 3 A B R AT IH — Ak, QAT 5 TR
Fos AR UL AE LR DNA U IE 25 44) 2% 25 — 21 I X
P R L 0o VA ) R TR I S 58 7 A e
2k b RN 9 o 5 B I B 50 0 mE X R A IR EE . H R
A — PR AR IH — Tk — R R A — 1
A0 2o S A A T LA b B el T A5 R it LT R
JBE 75 5 3k G F) A4 A ok £ 25 A1) o (0 A DI i a2 ) A
[l AT A DX 73t 2% 48 e 5 {EL R L RE I — f e
DI RUE A — 2o B R K R E
OPPRALE TS . ARSI KA R AT R A

82 83 84 8 86 87 88 89 90
Temperature /'C

P4 He sk 2R 1 A B BRI

Fig. 4 Automation baseline detection of melting curves
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Fig. 5 Melting curves of normalized fluorescence intensity
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