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Preparation of EGFR-targeted MRI probe and its targeted
binding to nasopharyngeal squamous carcinoma cells*

Cheng Liu, Shuo Li, Quan-ming Zhang
(Department of Otolaryngology, Nanshan District People's Hospital, Shenzhen,
Guangdong 518000, China)

Abstract: Objective To investigate the preparation of epidermal growth factor receptor (EGFR) targeted
magnetic resonance imaging (MRI) probe and its targeted binding to nasopharyngeal squamous cell carcinoma
(NSCC) cells. Methods Using NSCC surface EGFR as a target receptor, a EGFR-targeted MRI probe was
constructed to detect the properties of the probe. The probe was incubated with NSCC and normal nasopharyngeal
cells for Prussian blue staining, indirect immunofluorescence and MRI, and to observed iron staining, fluorescent
staining and T,WI signal intensity changes, and to calculate signal intensity change rate. Results The particle size
of the EGFR-targeted MRI probe was (77.0 £ 1.5) nm, the SPIO loading rate was (306.0 + 4.9) pg/ml, and the DOX
loading rate was (103.3 + 3.1) pg/ml. The heave rate Rz was (110.4 + 2.9), suggesting that the EGFR-targeted MRI
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probe was successfully prepared. After EGFR-targeted MRI probe was co-incubated with NSCC cells, different
amounts of blue iron particles were observed in the cells, which increased with the increase of SPIO concentration.
EGFR-targeted MRI probes were incubated with normal nasopharyngeal cells, and no obvious iron particles
were present inside. Cetuximab (positive control) showed strong green fluorescence expression on NSCC cell
membranes, but the negative control showed a very weak green fluorescence expression, and the EGFR-targeted
MRI probe was similar to cetuximab. The T, signal of the EGFR-targeted MRI probe was almost unchanged
with the gradient of 0, 5, 10, 20, 40 and 80 mg/ml, and the T, signal intensity of the EGFR-targeted MRI probe
was gradually weakened. Compared with the EGFR-targeted MRI probes at 20, 40 and 80 mg/ml, the T, signal
intensity decreased significantly, and the difference of T, signal intensity was the most significant at 80 mg/ml.
MRI signal was significantly decreased on T,WI after EGFR-targeted MRI probes co-incubated with NSCC cells
(P < 0.05). The higher the SPIO concentration was, the more obvious the decrease of MRI signal intensity was
(P <0.05). Conclusion The EGFR-targeted MRI probe has a small particle size, which can reduce the T, signal

intensity of MRI and has a high degree of targeting.

Keywords: nasopharyngeal squamous cell carcinoma/nasopharyngeal neoplasms; Erbb receptors;
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I FS bR 40 995 ( nasopharyngeal squamous cell
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U 309%" . AR M AT £ )
RET T RAR TR B R IR B P P RO b, FT i
KT NSCC LI 5 5 1Ry T 2 I RE A mmi e e
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ST AR AL, AR N R AR R P TR Bk (USPIO )
[TANBead ® USPIO-101 ( 5 ¥ 553 9K BH B3 A5 PR
N A U AL =8k Fe,0, WK 0K (Fe HREE N
10 mg/ml ), K/NH6 ~ 10 nm, pH{E N (3.8+05) ],
By R (bt @ B AR A R A F, HPLC =
99.0% ), P§%ZE P ( Cetuximab, CET, 78 [ 2K 75
EVIZ58 7], HIKE 100 mg = 50 ml), FEsMT4l ( F
W [ 25 L P Ak 2R A BR A R ), Wi 0 ek i h
EDC - HCI ( g S 2l A B A ] ), BRI R [ 41
Jukb (BRI EA T ), PR (GBWO0S616,
1000 pe/ml) (Jb5t EEARED RRFFT 0 ), AR
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T A TR A A BRA R ), J180-2 Bl A 2UE L
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FE B ORISR YY) (Allyl-PEG-PC1), PN HEF 2—
QI IR FEER IR AR /KA I BRI TS o L,
138] o - FHR L ZFERCHNERILRY) (NH2-PEG-
PCl), Fr RS2 FRThRefk i 3R B C N g
LY (Fa-PEG-PCL) "o A BLH KA Fe,0, KK T
(SPION ), 5 /KT Fe0, 4N T FemeictE, Hil 45K
A Fe,0, 44 K K05 (WSPIO ), A FI% & (2 mg/ml)
376 wliRA], JEMIA 7.52 mg EDC « HCI, R)5 R HIEEH
PR 2% T R RG 1 SR Ak ( SPIO ) SR S IS
RRNFRMEGEK . WEBHU/KE EGFR ST MR #4F .
132  EGFR ¥e@tt MRIRAT A 4T IR
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mission electron microscope, TEM ) MEARETRIAR, R
B SEEI E SPIO Y& i, 4 E N E 519 SPIO 43
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TR RS, TR ER 0 T B DA o 1) o i
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FIE 5 S 240 M AR 7%
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NSCC 2 B TE5 S H A0 ( 404205 % 10°4>) 78
RPMI 1640 ¥ 32 P I E 1 h, ZJ5 B RREE 0 vl
(PBS) Wi 3K, H 4% I FEREE 10 min, R
B4RV E 30 min, ZZIEKVE 3 K L0 0.5% )
SEYL 3 min, BIAEE F LR Fe Yefaffid ™.
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IEH R EE A . 40 min J5, W83 25000 A
EGFR #m)14 MRI #4841 P52 5 5 J PBS. B A 4°C
B& 1 do KHRH PBSWEILA 31K, MAEA FITC
PRGN 1eG (), ERMFH . RH Hoechst
33258 YL, KA PBS SBT3 Wk, K. B A
P WM

1.3.6  fmjeg MRI M98 A i Ag 76 RPMI 1640
B AR EGFR #E[a] 4 MRI 484 (SPIO 73 %14
0.5, 10, 20, 40 180 wg/ml) 435 5 NSCC 4 Jiy
FOER SHANMEMGE 1 h, HfL. Ve, EEAIM, &
F 1.5 ml Ependoff%&q:'%ﬁﬁ MRI 35 ™. % H Philips
Intera 3T MRI £%t, LR MELZE (C3 k8 ) 17l
KSR, T,WI R P A el (FSE) #51,
TE 100 ms, TR 1 600 ms, JZJ& 1.5 mm, %06 F% 384 x
512, 4 Wkl SEBEARRLAY BSER X I &5 6 M55
SR, JHEASSAMER (A SI), A SI=[ (SIL-SIU) /
SIU] x 100%, SIL } EGFR #[aE MRT #4415 4 3t

IFE R BE SOREE, SIU 4IRS SR .
1.4 HFitEHE

P43 H R A SPSS 21.0 Geit- k. iTHEEVEORL
PR = bR (xxs) FoR, WECRABARFR T 243
Br, P<0.05 hZERA G2 L
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EGFR #E[ 1 MRI AR5 BRI A (77.0 £ 1.5 )nm,
SPIO 1 % % g (306.0+49) wg/ml, DOX i % &K Ny
(1033+3.1) pgml, WHE K (1104£29), R
EGFR #[)14 MRI #45HHl& . T 1. 2,
22 ETetBftigR
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FHE 4% ; EGFR L1 MR 35415 15 # S 0040
IFE, 4N R LI B Fe TURIA74E. DL 3.
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5 mg/ml SP1O

10 mg/ml SPIO

B3 NSCC N ARENESR Fe Bty (¥

20 mg/ml SPIO

40 mg/ml SPIO
B R E % 200)

80 mg/ml SP10

A: FIHEXTER (PBS) ;

2.4 &5 MRI

BEHCEE 0. 5. 10, 20, 40 1 80 mg/ml ¥ T,
EGFR # [ 4 MR #84H T, {5 5345454k, EGFR 41
] Pk MRIERE T, 155 58 BB Wi 55, EGFR #E ) 4
MRI £ 41 7E 20, 40 F1 80 mg/ml 3 Sk JF A5 L #, T,
SR R, Hoh 80 mg/ml T, {5 5 5mE R M

B3 (WL 5). EGFR 14 MRI 45 NSCC 4iififd

SPIO i 1 2 3 4 5 6

NSCC 4l

B IE 20

1: 80 weg/ml; 2: 40 wg/ml; 3: 20 weg/ml; 4: 10 wg/ml;
5: 5 peg/ml; 6: 0 pg/ml,

5 fi&5d MRI

*1 AERE SPIO 5 NSCC A E /5% T.WI LES

TEREE  (xxs)
SPIO MRI {5558 5 (G522 1%
5 wg/ml 1557.00 = 94.00 0.00 + 0.00
10 wg/ml 1 456.00 + 46.00 -501+2.15
20 p g/ml 1216.00 + 41.00 -23.52+4.26
40 wg/ml 842.00 + 30.00 -46.26 = 12.13
80 w g/ml 118.00 = 56.00 -89.52+32.15
F{E 612.177 33.231
P 0.000 0.000
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C: EGFR e ¥ MRI #4%t .
( Hoechst 33258 440, x 200 )

I E 5 MR (S5 57E T,WI _FAARIFREEL (P<
0.05), SPIO ¥¢)J& il MRI {55 0m B 5580 . (P <
0.05), WF 1,

3 idip

NSCC A AL AN BH G, I R 5 L A B 0
AR MR 2 — " IR L, BT & NSCC IRYT I
FEFE, WREM, 4Aiiyrinyy 4 NSCC 1 5
AERAEARRITIR 70%, Ik, il A BT X &
P& 15 NSCC AR R . MRI BA RAFIHA
U0 LM 23 W) 43 HEe, REE A2 T NSCC, {HH #1
() MRI % FH B9 15 52 77040 ( GA-DTPA ) K43 16 K5 5k
MUER IS E , HXT T, (55108, JFRRE W/ I AR
kto USPIO & —Fiokife/y . B MIwEEE | Bodd e |
BEPEARRIA: P vl Rt R T RO MR IR A AR,
TENERRE RSB . FHOCHFSE R, NSCC Y
EGFR #i5/KF = 85%", EGFR 2—FfhE M4 7 &
170 ~ 180 kD AUBEER FHERR, HSEELE S5, AT
PR ARG T, NG| B SH2 XI5
oy, MR ShAIM 5L 55458 . DNA &, JE
K e 5 — R 90284k, HAE SR sg . 2. =
PR RS, IEMTA IR B R " R,
# EGFR #[)1: MRI #41 %} 253635 EGFR A9 NSCC #f
T MRI 0 A4S F=En17TY,
ARWFFE A AT EGFR # ) PE MRT #4841, WgH:
%F EGFR ik BHPER) NSCC 4 i) Fae i vE i, BN
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Ji] 32 #7922 ¢ 6 Il MRT WL %¢ NSCC 40 il X7 EGFR #8 [i7]
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S EGFR A8 ) 4 MRIFR % X NSCC 2 i i) 1 1) 45 HL
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Mgk ek, $Eam BHPEXT IR NSCC i Hu ik EGFR
ik, FIEXT BUEARRE RS 5 53 ; EGFR # )
P MRI B4 40 MR A s ZU D e (038, EGFR 4L
] P MRI PR T2 5 78 28 ROt BE AT, 9]
EGFR #[0) P MR ¥R 5 A B 45 09 S0 0 16 PR 25 5 0
P, EGFR 114 MRI #REF AT 47 5 45 G 32 A NSCC
YA, IIMTRENT MR T, {5550

Zi FJrdk, EGFR $B[a)P: MRI BREFARIAZ/N, Al
FRAR MRI WY T, (5 508, B m R m e, EGFR
AU MRT %A NSCC R HERR 2 W AR Y7 H44E
B BRI AR, HNSCC RN REEE R TR % .
Bkt RIS s, T ZEHERRIZ T 0 R A T A Ak
7, HAHE)

& £ X #k:

5 R . 3.0T B LR Sh A3 58 5 VRO S G X S R I PR 43
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