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Specificity of Capturing and Restraining Colon Cancer Cells in Vitro
by Multifunctional Nanomaterial Conjugates

XIE Jingjing, ZHAO Rongli, CHEN Hongning, XIE Xiaodong, JIA Lee
Cancer Metastasis Alert and Prevention Center, College of Chemistry, Fuzhou University, Fuzhou 350002, China

Abstract Circulating tumor cells (CTCs) have great significance in cancer diagnosis, therapy and metastasis prevention, owing to
their biological characteristics derived from themselves and primary tumor. However, low concentrations of CTCs in peripheral blood
made their detection, isolation and enrichment technically challenging. In this study, we selected colon cancer HT29 cell as a CTC
model and took the nanoscale G6 PAMAM dendrimers as scaffolds for multivalent conjugation with antibody against EpCAM to realize
the specific capture and activity regulation at HT29 cells in vitro. FTIR, DLS, UV and fluorescence measurements were made to show
the physicochemical properties of conjugates. Microscopic analysis was performed to indicate the recognition and capture behaviors to
target cells. MTT, fluorescence and flow cytometric analyses were made to demonstrate the regulation on the viability of captured
cells. Our results showed that the prepared conjugates were able to specifically recognize and bind the adherent and floating HT29
cells, and down—regulate the activity of captured cells without producing significant cytotoxic effects. The present study may provide
promise for capturing and restraining the rare CTCs in patient blood by using nanomaterials multivalently conjugated with targeting
antibodies against biomarkers on CTC surface.
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Fig. 1 FTIR spectra of G6 PAMAM dendrimer derivatives
and their corresponding conjugates
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Fig. 2 UV spectra of G6 PAMAM dendrimer derivatives
and their corresponding conjugates
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Fig. 3 Representative flourescence image of G6—-5aEpCAM—-
PE conjugate at A.x of 543 nm and A.. of 560-660 nm.
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Table 1 Distribution of hydrophilic diameters and zeta—
potentials of G6 dendrimers before and after surface

modification
FE FH EHARm S EY/mV
G6 8.50 14.00
CC G6 11.70 -18.81
G6-5aEpCAM 457.97 -17.90

N TR RE 2455 W AR TR S0 BIURE R/, BT 3 A
BEXHE— D RAE, AFM R R (1 4) , 9K AR Bt
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Fig. 4 A typical AFM scan of G6—3aEpCAM conjugate
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%1(0,10,20 pg/mL) 38535 1 h )5, 28650 ([ 5)rl AT, A&
PR TS A Ak A (%) 40, A 20 A% S i €, L CC
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GRS

(a) =8

(c) G6-3aEpCAM-PE (d) G6-5aEpCAM-PE

BEl5 G6-aEpCAMZ&&HIxIMEEEAAIRRAI L & B K
Fig. 5 Fluorescence images of the adherent cells
recognized and bound by G6—aEpCAM conjugates
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CAM-PE H1 G6-5aEpCAM-PE i35 1 41 g 2 1 5t 7~ S i 43
21058, R A5 AR A 40 i B VR L ER T, A R BT )
B AR Al gk B £ (B 6) o 7T UL, FHHE [l ik
aEpCAM-PE E1 1) G6 PAMAM dendrimers [ A LAiH 5 F14%
B G RE A R AR AR AT, 1A R XoF i 2 P P A R A TR S AR AR
2.4 HBEWITHT29 AR FLIL AL

G6—aEpCAM £5-45 W% 4ifi 2K 1) HT29 4 i 2 75 g ik — 2
TR, AR SCGE F R R MTT 3805 2% 28 H 0 HT29 41 i
HABERE IR, H I 7 T, Go—aEpCAM 464 Wy il v i K
FPE LR AR HT29 40 B35 M. 5 CC Go A EL , 78 R 45 i i
WEET B CC G6 I oL 1 MR B2 28 5 W0 o 11 R S
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RIS, CC GO XA G Pt A 72 AR AR KSR , fie s
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$8 3 BT L 200 1 5, 00 41 200 L P 24 7
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El6 G6-aEpCAM & & ¥xtEiF iR AR E &
Fig. 6 Fluorescence images of the suspensory cells

(c) G6-3aEpCAM-PE

recognized and captured by G6—aEpCAM conjugates
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HIYETEIMHIE A
Fig. 7 Anti—proliferation effects of G6—aEpCAM conjugates
on HT29 cells at various concentrations
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& 8 B, 25 [T B ZH i Go/G, 3 4l i 45 o A i B 8 A
69.86%,S 11t 23.98% , G/M 115 6.16% . i FHZ G WAL RS
(9 HT29 4L, BEZS 55 vk BE M 10 wg/mL 3% 15 20 pg/mL, S
AN 53 Eb 22 VA RO s (R G KSR I RO 14% .

[ | Gy/G, [0 Il G/M
10 pg/mL l “ 20 pg/mL I
- #i
80 I |
60H
S
i
g 40 - e
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F & F &

B8 G6-aEpCAMEA WXt HT29 4AREHI & HHIM 2 75
Fig. 8 Distribution of cell population in every phase (Go/
G, S, Go/M) induced by G6—aEpCAM conjugates

(a) 0 ug/mL CC G6

(d) 10 ug/mL CC G6

(g) 20 pyg/mL CC G6
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(e) 10 ug/mL G6-3aEpCAM

(h) 20 pg/mL G6-3aEpCAM
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[FIE, Go/G 40 B 4 Bb 3 B, 1T Go/M Y, 4t i A
EITREESE ARG B E B, BOEARS AL, gt
AT A R R T i s e 2 6 0 004 B B ) A, BELE
YA TE S 1, B8 G 20 A o0 40 SR bt A G2/M 3, AT
Tl PR R A A0 A B3 A
2.6 HBEWITHT29 WM EF L

N TR RS 4 A AR K HT29 41 9 98 T~ AR FE
50 B , BF 5T SR ) AO/EB AU V490 A 341 e HT29 24 i f
PATIRE . A0 BEIE S MU SE 3L A 4, i A 4T A% DNA i
Z R MRS, EB e i MRS 5 B AN, ik A%
DNA, & LI, TE9E BB FWE T H (E9), &
oA A B ) 200 B 2 BRI BT 10 20 24 L PR A LA
JIE0L 28 R S5 ) S A AN R T R R A sk s . T
CC GO AbFH 3 () 20 AR Ay BRI o R, T 252 08 B0 fef 7 e e o
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Fig. 9 Morphological change of HT29 cells after treated with conjugates and stained with AO/EB
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