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cells, VSMCs)5 s o5 2 3R 56915 B Aedh i 4k, 12 AF RGBT ATIR N B E AR A R VSMCsty £ 78,
Eay, WINIEFR KR LS BKVSMCs, A g % 5K K [l(angiotensin 11, Ang )4 #, An X FM4-64
FX# %M F 5 B 2. Bid %% 44075 kAR VSMCs e & 7K £ 11 12! % 4K (angiotensin 1T receptor
type 1, ATIR), ¥l A 5 £ /8FARIRIEZZ B 69X & . X B|Ang [I898E 5, VSMCHik S A A
08, FATIRAEE 2 J0R; A 78 % 7K & 2 AR FEL BT 7 (angiotensin receptor blocker, ARB)AT, A&
F0E TV, ATIRBR Y #EAJLR . B ITFM4-64 FXA LA & RIATARIR T A R T VSMCshg K 4T
MBS, TG T AR AER L6 oA FE i oL.
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Using FM4-64 FX to Lable Transport Vesicles of Rat Vascular
Smooth Muscle Cells

Jiang Jun'*, Wang Yong?, Li Tao®, Nie Lixia'
('Department of Vascular & Thyroid Surgery, the First Affiliated Hospital of Sichuan Medical University,
Luzhou 646000, China; *The Third Department of Surgery, Xuyong People’s Hospital, Luzhou 646000, China,
3Cardiovascular Institute, Sichuan Medical University, Luzhou 646000, China)

Abstract  This study aims to investigate vascular smooth muscle cells (VSMCs) vesicle transport by endocytic
vesicles labeling. Rat VSMCs from the thoracic aortic were cultivated in vitro. VSMCs were stimulated with
angiotensin Il (Ang II) and incubated with FM4-64 FX shortly. Then VSMCs were fixed with paraformaldehyde
and marked with angiotensin II type 1 receptor (AT1R) antibody by immunohistochemistry. With Ang II stimu-
lation, VSMCs rapid formed endocytic vesicles and with it, ATIR was transported into the cytoplasm. Presence of
an angiotensin receptor blocker (ARB) inhibited the number of endocytic vesicles formation and less AT1R entered
the cytoplasm. Macromolecules transport of VSMCs can be illustrated by labeling the intracellular vesicles with
FM4-64 FX dye. With this method, early endocytosis of VSMCs when the external environment changed can be
investigated.

Keywords = FM4-64 FX; vascular smooth muscle cells (VSMCs); vesicle transport; endocytosis
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The glass slide at the bottom of the culture plate was coated with rat tail
collagen and air-dried. VSMCs in 1x10°/mL density were planted to
confluency. The culture plate could be placed on a laser scanning confocal
microscope with a FM4-64 FX dyeing for real-time observation.

1 RN FM4-46 FX R & i1 & T i5 AL B (VSMCs)
Fig.1 Real-time observation of FM4-46 FX stained vascular
smooth muscle cells

AT MO IL IR A WA T AR (1),
1.3 EHpaEaLke

SEEHT, IS DMEMIA] AL VSMCs 12 h, i
g AL TR0 . W L RE9R AL, #h e BT EFEDMEM,
KRR E T2 BB T~ .
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IR ST S MR 5 . A R S
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FF 110 mmol/L ¥ L4 B8 5K 2 1(Ang I A F
FM4-64 FXFBEH M, TR 0 3 0 m 2135 77 L,
P [R5 4 F T W85V SMCs 1) 38 1 I 15 o
1.4 HRIGHANWITICATIR, SREE AR L EN

FM4-64 FXAE %M T IR 6 640 nm(LA
Lt R IR). H4A%Z 5 W 765 °CER 5L T [ &
VSMCs 8 h, 3%o Triton X-100% & MK . H B 1)
P AT IRPLAA(Sigma)7E5 CHEE Mg E Id ). W
J:—¥iJ5, JDyLight 4884510 41 % 1gG(Sigma; ¥
RNA525 nm, LSRR 7R) A & B = 52 ho
Ve 96— Ht, H1640 nmA1525 nmIE A ML, I
i, HImage-Pro Plus/r #7115 . Bl 1 i il 5 41 i
P PR 5 N 5 8 A b A Y T 1 AR R B
AN b BEHLZE B0 WL, RS EF R I 94l
o
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1.5 ARBXVSMCsZE /2 B B 5200 1.6 z;m#w\m
FEVSMCH 15 75 W 56 I A 1x10°° mol/L ) ifiL Sz 5 25 5L 24 B br v 75 (mean+S.D.)E 7R,
B 5K 52 M BH 7 7 (angiotensin receptor blocker, L ﬂ%ﬁfﬁ%%*ﬁ(One-Way ANOVA) R /N ik 3 72 57
ARB)JE I 7 H (Irbesartan), 7 1 h, F 11 AAng II, %(Fisher’s least significant difference, LSD) LA P 41
FM4-64 FX, 4kifi H e AU K A b id VSMCsIY) TR 257 P<0.0509 47 dw. % 1 % 57, P<0.01 047 1
AT1R; K0 P A= ZEU T8 AT AT IR F) 73 A 15 100 o BEVEZE
FM4-64 FX Zoom in
10pmf|l 1 .
A 4 10 um
J11%0 FM4-64 FXAVSMCs#EATREHU YL (0 IFSE IS . 38 1ol 0f Pl A B R s EOK WL 5% 040 O 9 OB FM4-64 FXVAREUI 77 430 s, 5 Sk T
AN

The vesicles of VSMCs were stained with 1% FM4-64 FX for real-time observation. The intracellular vesicles could be observed by the enlarged image.
The cells were incubated with FM4-64 FX solution for 30 s. Arrows indicated vesicles.

E2 VSMCsHIERRE
Fig.2 Vesicles staining of VSMCs
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Ang ITFIAL: ¥ Ang TUINFIFM4-64 FXARRH, TREOR GBI VSMCs B 7k o AL AN I Py TR0 1) 96 0 S (0 JRLI T Py 1 3 v e, Lt
RIEIATBAT A im0 % HAIFMA4-64 FX 541 U7 530 s, Ang IDRIVRZLT 5 I 0113 s; R BOREOGIN ]340 100 ms; S48 524K **+P<0.01, 55
IR AT A LR

Ang II stimulation group: Ang II was added into to the FM4-64 FX dilution, and then the mixed solution was added into VSMCs culture medium. Intra-
cellular vesicle fluorescence intensity of Ang II stimulation group reached to peak in a short time and the maximum fluorescence value was higher than

that of the control group. Cells of the control group were incubated with FM4-64 FX solution for 30 s and cells of the Ang II stimulation group were
incubated for 13 s. Image exposure time of the control group and Ang II stimulation group were both 100 ms. The experiment was repeated four times.
**P<0.01 vs control group.

B3 3 BRLAFNAng LI #4E B9 ZHAR M 250 ARIE R

Fig.3 The intracellular vesicle formation of the control group and the Ang II stimulation group
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T L PR KR RRROR, RS BILE A RIER (5 5 8 IR (G 26, PR W BB AIATIRAFAESE R, . FM4-64 Fx SN E 13 s, WA FEHIR
I 0 AT IR 9T R IL A 4% (5 AR HIDAPIRR L o B (5. SR TE A4,
By locally enlarged the image, red and green signals superimposed to orange and indicated the colocalization of endocytic vesicles and ATIR. Cells
were incubated with FM4-64 FX for 13 s. Endocytic vesicles were marked in red, ATIR was labeled by fluorescent green antibody and nuclei were la-
beled with DAPT in blue. The experiment was repeated four times.
El4 15 TS0 E XK R 1B FRATIR) R 5N T E L
Fig.4 Immunofluorescence colocalization of endocytic vesicles and the angiotensin II type 1 receptor (AT1R)

Ang II stimulation Irbesartan+Ang 11

Fluorescence intensity
of ATIR in the cytoplasm
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Ang TR - 40 i A A7 W) S BV T A, B K O L v 1% 2 AT IRAEG I 00 AT HE A7 (R 2 (05 9) . 2 DIV HLRSHU2H : 28050 BEAIR,
ATIRYEM A2 RO, AL . FMA4-64 FX S A1 E13 s, 97 28000 I 4 (FR 10 0 40 (1 ATIRIE I 96 Hiikbzid b s (; 4
R DAPL ARG A . 0 UL Ang TDRIZEL P Fr 19T 18142 45 100 ms: 040 i 5T T IR AT IR 2R, 10x40RLHT T oH- #1044
R4, *P<0.05, 5 Ang T AT ELE

Ang II stimulation group: significant intracellular vesicle formed and the maximum fluorescence intensity was higher than that in the control group; AT1R
and transport vesicles had colocalization (orange signal). Irbesartan antagonist group: the vesicle fluorescence intensity was low and AT1R uniformly dis-
tributed on the cell surface. Cells of both groups were incubated with FM4-64 FX for 13 s. Endocytic vesicles were marked in red, ATIR was labeled by
fluorescent green antibody and nuclei were labeled with DAPI in blue. The exposure time of the control group and Ang II stimulation group were both
100 ms. The fluorescence intensity of AT1R in the cytoplasm was measured by counting 10 cells in the 10%40 vision. The experiment was repeated 4 times.
*P<0.05 compared to Ang II stimulation group.

5 Ang IIRE#BFE R IBE AR MR E B A RATIRS HIER

Fig.5 Intracellular vesicles staining and AT1R distribution in Ang II stimulation group and irbesartan antagonist group
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