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Synthesis and in vitro experiment of Endoglin targeted CL-PEG-MnFe,O, nanomicelle
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1. Department of Radiology, Chongqing Traditional Chinese Medicine Hospital, Chongqing 400021, China; 2. Department of Radiolo-
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Abstract: Objective To synthesize Endoglin targeted CL-PEG-MnFe,O, probe and discuss on its feasibility in dual target imaging
for tumor angiogenesis and lymphangiogenesis. Methods Endoglin targeted polypeptide CL-1555 was synthesized and bound
to the surface of PEG-PCL-MnFe,O, nanomicelle to construct Endoglin targeted CL-PEG-MnFe,O. nanomicelle. The tumor-
derived vascular endothelial cells (VECs) and lymphatic endothelial cells (LECs) were co-cultured with CL-PEG-MnFe,O,
nanomicelle. The intracytoplasmic nanoparticles and MR signals were confirmed by Prussian blue iron staining, transmission
electron microscopy and MRI. Results With the same iron concentration, the tumor-derived endothelial cell labeling ratio with
CL-PEG-MnFe,O; nanomicelle was significantly higher than that with PEG-PCL-MnFe,0; nanomicelle. At iron concentrations
of 0, 0.5, 1.0, 2.0, 5.0, 10.0 ug/mL, the labeling ratios of targeted CL-PEG-MnFe,O, and off-targeted PEG-PCL-MnFe,O, for
induced VECs were respectively 0%, (27.75+3.84)%, (61.63+3.12)%, (83.43+3.76)%, 100.00% and 100.00%; 0%, (14.56+3.24)%,
(37.53£2.62)%, (51.62+3.32)%, (88.36+4.26)% and 100.00%. Signal intensity gradually increased in T,WI, and decreased in
T,WI and T,*WI, especially in T,*WI. Compared with the tumor-derived endothelial cells with off-targeted PEG-PCL-MnFe,O,
nanomicelle and non-induced endothelial cells with targeted CL-PEG-MnFe,O, nanomicelle, the tumor-derived endothelial cells
with targeted CL-PEG-MnFe,O, nanomicelle showed more significant signal changes, and the significant differences were
gradually decreased with the increasing of iron concentration. Conclusion The CL-PEG-MnFe,O, nanomicelle can specifically
bind to tumor-derived VECs and LECs, and be detected by MRI, providing potential experimental basis for dual target MRI for
tumor angiogenesis and lymphangiogenesis.
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1.4.2 FRICZAAEAI MRI AR Eg.c WEE)E SR
PBS H & T 1 mL B0 A H, MR JE 2> 10° /mL, 75
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7.5 ms; P [ i€ 71 3% (FSE) T,WI, TR/TE =3 800.0
ms/85.0 ms; & ¥ [7] 3% (GRE) T,"WI, TR/TE = 270.0
ms/6.9 ms, FA=20° ; 16 [f] i T, mapping, TR/TE=
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VECs FIILECs A% i

2.1 CL-PEG-MnFe,O., 20K sRARIC A B 4R A
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a: VECs labeled with CL-
PEG-MnFe,0, at iron

concentration of 10 pg/mL

b: VECs labeled with PEG—
PCL~-MnFe.0; at iron

concentration of 10 pg/mL

)5 VECs FIARICE N 0% . (14.56+3.24)% . (37.53+
2.62)% . (51.62+3.32)% . (88.36+4.26)% . 100.00% -
TEAATR] 6 14FF , 4 [7] CL-PEG-MnFe, 0. 44 K i bR
7535 LECs bR iC 540 5 T AR5 59 LECs,, X 1569
CL-PEG-MnFe,O, %} Jif J i 1 VECs F1 LECs A K
TR e . FBETR PN 40 R AR ]
U, i L 288 2 11 PN B 0 RN A/ INJORE 5 A% L 43 Tk
BRI 2, JE AT UL AR/ NS, e 2 R

1201

B8 incubated
B8 non-incubated

5.0
ion/pg/mL

Iron—concen

c:. Labeling ratio of VECs

VECs: Vascular endothelial cells
E1 #Rid AR RS S IR R A (x200)
Fig.1 Prussian blue staining of labeled endothelial cells (x200)

2.2 CL-PEG-MnFe,O, 4 5K B 3R X 4 Bl 18 58 i 14 #Y
=21

CL-PEG-MnFe, 0. 48 K 5 VECs 2L 7 48 h
J&  FERRHEE 433 0.1.2..5.,10,20 .50 AT 100 pg/mL
i, CCK-8 35 7R A WO AR AN 3 s o BRI FE/ N T
20 pg/mL B, 9K it 6T VECs i A4 5 06 14 15 AT BH
BRI 5 2k B B4 I 31 50 pwg/mL B, VECs 3% M 52 4%
JE S 3 vk BE Sl 100 pg/mL I, 20 T SGAH FN VECS
VR 7 T I e AR

B2 FRICHARENEST R FRIE
Fig.2 Transmission electron microscopy

photograph of labeled endothelial cells

0.8+

0D values

Iron concentration/pg/mL
3 FEEKRE T CL-PEG-MnFe.0. 4K IR FRARIE VECs 48 h /5 4RI IR
Fig.3 Optical density (OD) of VECs labeled with CL-PEG-MnFe,0, at different iron concentrations



- 754 -

H ] R 2 B 2

334

2.3 FRiZ4HAEAY MRI
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a b
*]-e SE-T,WI
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1] == GRE-T,WI »
2 204
0
IS
1:
5%
28
a
?

0.5 T0 20 5.0 10.0
Tron concentration/jg/ml.

e

T, relaxation time/ms

F1(195.14+13.63) ms. (123.57+9.47) ms. (81.55+5.60)
ms.(51.37+2.14) ms.(41.52+2.24) ms, ifi &5 4 v Ji 14
I, TAEZ B REAR , 5 AR S M) PEG-PCL-MnFe,0. i
Fric e PR P9 B2 41 F#E [7] CL-PEG-MnFe,0, b
TOATE T N R A L4, ¥ W) CL-PEG-MnFe,O. 5 i
B9 e TR A PR R AT A T (L ARG o B S Lt 25
W B B — 2D BN, 1222 S ORI/ )N

H

- CL-PEG-MnFe,0,

- PEG-PCL-MnFe,0,

0.5 1.0 2.0 5.0 10.0
Iron concentration/jp.g/mL

f

E 4 FriCHAERA MRI
Fig.4 MR images of labeled endothelial cell suspensions

Fig.4a to 4d were axial MR images of labeled cell suspensions in SE-T,WI, FSE-T.WI, GRE-T,'WI and T, mapping respectively; The left images in

Fig.4a to d was non-induced cells, while the right images was induced cells. From top to bottom, the iron concentrations were 0, 0.5, 1.0, 2.0, 5.0 and

10.0 pg/mL respectively. The color in T, mapping changed from blue (high T,) to green and yellow (low T.). Fig.4e showed the correlation between iron

concentration and signal intensity. Fig.4f showed the T, relaxation time of labeled cell suspensions with CL- PEG-MnFe,O, or PEG-PCL- MnFe,O,

changed with the iron concentration. SE: Spin echo; FSE: Fast spin echo; GRE: Gradient recalled echo
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