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Spectroscopy and Spectral Analysis
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Fig. 5 The UV-Vis absorption spectra of S-TAMRA @ PcAbpxur
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RA ‘5 PCAb[)\M’I‘l EWT%E E’:J 1%3%?:% ° 40
12 000
—— 5-TAMRA (a) 204
----- 5-TAMRA@PcAbpyr
> 10 0004
= 0 1 f f T f
8 0.01 0.05 0.10 0.50 2.00
.E 8000 CDNMTI/(“g'erl)
Q
§ 6 000 - B 7 5-TAMRA@ PcAbpayn B R IZ & 1
5 Fig. 7 The immunocompetence of 5-TAMRA@ PcAbpxwir
Z 4000 e
2 000 2.4 FEFHTH SR
"""" 2.4.1 FLISA 474 ¥ £
490 500 510 520 530 540 550 560 570 580 Tk el A 8 FioR .
Wavelength/nm
300 A
14 000 ) o 80 ng'mL
pood / O\ 5-TAMRA@PcAbpiri T
z 4
f) 10 000 200 A 0.05 ng'mL
E B
S 8000 =
§ 300
E 6000 e :
[_u """""" 500 ¥=222.046+48.323x
4000 ) i s
Tl . o -1.5-1.0-0.50.0 0.5 1.0 1.5 2.0
2000 - e 0 = Igu'.m]./tngmu'n - , . -
2 560 570 580 590 600 610 620

T T T T T
560 570 580 590 600 610 620
Wavelength/nm

B 6 (a) 5-TAMRA@ PcAbpxwr B & e ik H
(b) 5-TAMRA@® PcAbyxyri B & 5 S iE

Fig. 6 (a) The excitation spectra of S-TAMRA@ PcAbpxyr ;
(b) The emission spectra of S-TAMRA@ PcAbpxyr
2.3.4 5-TAMRA@PcAbpyur 8 % 9% &k

PTG B9 57 S PE 45 B HEAT S e P20 A7, 455 I
7, BEE USRI R ZE I, YOt Z 8ok, R
S*TAMRALj PCAb[).\m*I‘I ﬁ/; EE T 1[% E)Ji% ’ j‘lf:ﬁ?# T *ﬁ: MS !j/‘J ﬁ;"

Wavelength/nm

E 8 DNMTI B4R A4 Bh 2%
Fig. 8 Standard curve of determination DNMT1

2.4.2 FLISA# IR, ME L. BH ARG FFILE

FLISA, MELISA F1 ELISA # i DNMT1 f# J5 i 2 W,
F 1, s E AR 2, R 1 Bya vl LUE b, FLISA JrEEm
o th BR AR A S AR EIAE B R HER AT A oKk, K 2
Bt o, AR G0 A J7 125 i 7 43 AT B 1) DA B B B A
FLISA<<MELISA<ELISA,

R1 =MOWAERNRETER. AXREMEHR

Table 1 Linear range, correlation coefficient and detection limit of the three analysis methods
ik b IR RERE/  MXER - EHE/ RSD/% e/ 5%
(ng-mL H %G (ng-mL b e il i i)
FLISA y=222.046+48.323x 0.05~80.0 0.9914 0. 005 4.7~8.8 1.6~10.0 91.3~102.4 88.0~98.8
MELISA  y=0.847+0. 235x 0.05~25.6 0.991 9 0. 040 3.7~7.6 4.6~6.2 82.7~96.5 81.5~114.4
ELISA y=0.678+0.171x 0.05~25.6 0.996 5 0. 040 5.0~6.4 3.9~5.4 88.0~118.3 96.8~108. 8
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Table 2 Reaction time of the three analysis methods

¢t/min
5k — ” ; — -
Wl HA REFHE BRELRNSUE 2 At
FLISA — 90 90 90 — 270
MELISA — 90 90 90 20 290
ELISA 120 90 90 90 20 410
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Fig. 9 The specificity of detection DNMTs with FLISA
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Determination of DNA Methyltransferases 1 by a Method of Fluorescence
Immunoassay Based on Magnetic Particles

CHEN Yi-xue', NIU Shan-shan®, LI Hong-ping*, YU Fei', WU Yong-jun', LIU Li-e""
1. College of Public Health, Zhengzhou University, Zhengzhou 450001, China
2. College of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China

Abstract DNA methyltransferases] (DNMT1), a dominant enzyme responsible for maintaining the genetic stability of DNA
methylation, is closely related to the occurrence and development of a variety of tumors. However, till now, most of the studies
on DNA methyltransferases (DNMTs) detection have focused on prokaryote methyltransferases and been limited to laboratory
studies. Therefore, a fluorescence immunoassay (FLISA) for the high sensitivity and high throughput detection of DNMTT1 level
in human serum samples was established to provide new ideas for early cancer diagnosis and clinical cancer therapy. The func-
tional carboxyl Fe; O, magnetic beads were used as solid phase carriers. 1-chloride-3-dimethylamino-propyl-3-ethylcarbodiimide
hydrochloric acid (EDC) and sulfo-N-hydroxysuccinimide (Sulfo-NHS) were used as coupling agents to prepare immune-magnet-
ic capture probe Fe; O, @ McAbpxur (monoclonal antibody DNMT1). After that, the immune-fluorescent detective probe 5-
TAMRA®@ PcAbpxyr (5-carboxytetramethylrhodamine(@ polyclonal antibody DNMT1) was also made. Their structure and activi-
ty were characterized by infrared absorption, UV-Vis spectra, Zeta potential and immunocompetence. Then, the content of DN-
MTI1 in human serum samples was detected based on the double-anti-sandwich method by FLISA with high sensitivity. Finally,
methodology evaluation and comparison were conducted. The results showed that the probes conjugated successfully and main-
tained the immunocompetence of the original antibody. The linear equation was y=222. 046 + 48. 323z, the linear range was
0.05~80 ng » mL ', and the correlation coefficient was 0. 991 4, the detection limit was 0. 005 ng » mL", the intra-and inter-
panel RSD was 4. 7% ~8.8% and 1. 6% ~10.0% (n=6), respectively, intra- and inter-panel recoveries were 91. 3% ~102. 4%
and 88. 0% ~98.8% (n=6), respectively. The cross-reactivity rates with other two DNA methyltransferase 3a/3b were lower,
and the specificity of FLISA was well. Compared with ELISA and MELISA, FLISA has the lowest detection limit and shortest
analysis time. Compared with ELISA kits, the result displayed a high correlation between two methods, and the difference of
them was not statistically significant (p>>0. 05). The result suggests that the FLISA system would be used to detect multiple

samples at the same time for the rapid analysis of DNMT1 in human serum samples.
Keywords Fluorescence immunoassay; DNA methltransferase 1; Magnetic Fe; O,
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