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Study on the Preparation and Cell Uptake Mechanism of

Fluorescently-Labeled Nereis Active Protease
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(*Food and Medicine School of Zhejiang Ocean University, Zhejiang Provincial Engineering Technology Research Center of Marine
Biomedical Products, Zhoushan 316022, China; *Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316021, China)

Abstract In this paper, fluorescent labeling of NAP was performed by FITC. FITC-NAP was
characterized by thin-layer chromatography, infrared spectrum, ultraviolet spectrum and fluorescence spectrum.
The fluorescence substitute ratio of FITC-NAP was measured by ultraviolet spectrophotometry. The activity
of NAP and FITC-NAP were compared by measuring the enzymatic reaction kinetic parameters. Cell viability
was evaluated by MTT assay. The uptake mechanism of NCI-H1299 cells to FITC-NAP was studied by flow
cytometry. Fluorescence microscopy was used to observe the uptake of FITC-NAP qualitatively. The results
indicated that each molecule of the labelled product approximately contained 1.78 molecules of FITC, The
optimal fluorescence excitation and emission wavelengths of FITC-NAP were 490 nm and 515 nm. The activity
of NAP after fluorescent labeling was not significantly affected. the uptake of FITC-NAP was positively
correlated with drug concentration and incubation time. The fluorescence intensity of the Phenylarsine oxide

group was lower than that of the FITC-NAP group and there was a significant difference (P<0.01). This showed
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that the uptake mechanism of NCI-H1299 cells to FITC-NAP was endocytosis. Further studies found that the

uptake of NAP was affected by clathrin-dependent endocytosis and caveolin/lipoprotein-mediated endocytosis.

Fluorescence microscopy revealed that more cells uptaked FITC-NAP over time, and FITC-NAP mainly

distributed in the cell membrane and cytoplasm, no distributed in the nucleus.
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Fig.1 TLC analysis of NAP, fluorescence-labeled FITC-NAP and FITC
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Fig.3 Infrared spectra of FITC-NAP, NAP and FITC
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Fig.5 3D scanning spectra of NAP, FITCXFITC-NAP
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Fig.9 Effect of concentration on the uptake of FITC-NAP by NCI-H1299 cells
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Fig.10 Effect of time on the uptake of FITC-NAP by NCI-H1299 cells

2.9 Z¥{E BB XNCI-H1299 4R B35 N\ FITC-
NAPHIFZ G

SIS R BN, fE— BN AMIRE T, BEEZ
YA FEVESE (] RT3 00, 24 P ¢ D' 5 P55 R 38 =%
HINCI-H 129941 fifl %F FITC-NAP f) 5 HX & [ i+ 7] (1)
FEK T A8 I, HAE100 minPy R WAB AT, £ i A B
()41 28 6 3 i 5 4% 3 4 B E A R B 3 T
(P<0.01)(10), & HENCI-H129941 ity % FITC-NAP
R B A T S PR ) A g
2.10 KN [E] 75 4 FINCI-H12994H Al 3§ AFITC-
NAPHIZZ

2y R = AR S e . EahitiE.
B ie =Pt # DUIS 2 1 77 S s Rk K

5y, Ao NS A 3 1) s MR IS AR F (10 i
iU, N[ 25 W) XENCI-H 129941 Jifl # AFITC-NAP
(520 L1, SFITC-NAPZL AR L, 47 bF K (P-E
01 7D AMK-571(2 2 i 24 8 3 30 70 %A
2 52 MNCI-H12994 A X FITC-NAPY) % 5, 1M
AR SFITC-NAPZHAH bb B A #5522 57
(P<0.01), A A IRAHZ N 300 71, & Bediiil 40 f i
WA EH, DAk 45 R BH, NCI-H129941 g 4 FITC-
NAPWR IR A2 W 7F; P-Wli 2R 1 5 2 21t 24 25 1%
A SFITC-NAPIF 4.
2.11 NCI-H12994B 3 FITC-NAPRYR A HL I
R

SN & (chlorpromazine) 2 W k% 85 (A 44 #i 1



252

180 000 1
160 000 §
140 000 -
120 000

100 000

80 000
60 000
40 000 -
20 000
0 :

Fluorescence intensity

11

Control

#%P<0.01, SFITC-NAPZ L%
*#P<0.01 vs FITC-NAP group.

FITC-NAP
+FITC-NAP

Verapamil MK-571 Phenylarsine

+FITC-NAP oxide+FITC-NAP

Bl ZHYRINCI-H1299 4 E NFITC-NAPHYFZ
Fig.11 Effect of drugs on the uptake of FITC-NAP by NCI-H1299 cells
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Fig.12 Effect of different inhibitors on the uptake of FITC-NAP by NCI-H1299 cells
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o MR T % AL S 0 0 7 A B FER 89, C: 120 mind, K2 Hemi

WA SO HLO G IE R, D: FITCS5DAPIHE S K; E: DISDAPINES K.

A: 0 min group, green fluorescence was not observed in untreated group; B: 60 min group, some cell surface and cytoplasm had green fluorescence

distribution and weak fluorescence intensity; C: 120 min group, most of the cells had green fluorescence and strong fluorescence intensity; D: overlay of

FITC and DAPI; E: overlay of Dil and DAPI.
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Fig.13 Fluorescence microscope photo of NCI-H1299 cells ingest FITC-NAP at different times
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