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250, [FIAE L, B WA B i AR 6 21 Ah e i
(FTIR)HEWS S 41 ffu /E DNA 5 RNA F1 2 (7K1
FRAZ A 2627, BT JRATT LA () AR SR AN A K &
K Bt DCs ZE W) BEAN GO AR e PR (B 702,
L DCs W &5 MM Dy fig 5% A OC, B LARAT T #E DU -
Ji g A A e R IR T B ) i B, T e AR AT DCs
WOMR AR R PR AL FEABIETE Y, O T AT MR
SR PR 28 6 DCs O it A2 45 1 DL & G D S
AEFRAN LRI R, FATH I RE TR N LL A s
Jo A MUK Jurkat BRI DCs /0 (IR IROA B8, &5
FAEHT T IRATHEN, DCs (MO AR 1 (KB
AT BE WA, XA DCs JA B4 5 G 5 & )
hee 2% UIAHOCH, BTLL, DCs 5240 IO A 4
PE T B2 MR S e RERATL il (1) — AN By T

1 #857%

1.1 AL B MFEMAEEE Jurkat 3555 EiF (SJC) &Y
il &

NZL L3 40 B PR AR 52 56 55 15 9% PBS Vi ik
11 Jurkat 40 i (2x10%ml) 7E RPMI1640-10% fifi 2
MG R, 8RR 37°C, 5% CO, Fil 95%%
B e kb0t B E K IR, ol ig R Big, AR
Jei AL (0.2 wm) RE 385 T-80°C%Ar, #H.
1.2 FERXF

AN KL - B 40 4R T R F (thGM-
CSF), 4 A 4 % 4 (thIL-4) 1 98 K 56 K 1
(TNFo) & H R&D Al bk E 40 i 43 25 ¥ (Ficoll,
1.077 g/mD) ) B Bl =) e IR A4
RPMI 1640 (35 E GIBCO A 7). a4 1fLi% (FBS,
2% [# HyClone 2 ). 2 mmol/L 7% % & It i -
0.01 mmol/L A M2 4h . 0.05 mmol/L i3k £ B
20 mmol/L Hepes. 100 U/ml #2100 mg/LEE %
#; FITC brid BT CD14 50 B Ak H 56 [
Sigma A7l; N CD14" BURZ A Mo 9] 1 35 ¢ S e il 2k
& 7] £ (Monocyte Isolation Cocktail Kit) It [ 1
Mitenyi 2 ).

1.3 BiHBaFNR S IR B AR A 3R 1S

R A 52 56 5 AFT (1) 79293 B AN S S IR Al
B2, R R AP SR R A R R
4 ¥t CD3. CD7. CD19. CD45RA. CD56 fil
IgE 115 2 W HU AR 1) F0 9% 1 2R (Miltenyi Biotec) i ik
BRI Rl T 4000, NK 41, B 4ifiw. bk
0 B R SR A0 M 55 E A A0 M, BRAS Al R ()
CDI14" HAZ 40 L. W4E 5x10° 4 CD14* B k% 41 g i

A% 100 wg/L thGM-CSF. 1 000 U/ml rhIL-4 1%
40%FP) N Jurkat 40 BB 7% 35 WG S8 A B IR P B
FERH TR, WHBIZA MR A KR DC. Kk
4 DC I 100 U/ml TNFo 5555 3 < Bl A B )
DCs, fi14 4 DCs + SJC (imDCs + SIC A1 mDCs +
SIC). X R 20 A 2 DC AN A Jurkat 4 i 55 77
WAL, KRS FR D EMFE, 44 DCs
(imDCs #1 mDCs).

14 TR REER

Z MR [34]. WS 40 L (2x10%ml), H] PBS
YE 2 ¥ (1 000 r/min, 5 min). F PBS ¥ 40 Ji ic i
2x10%/ml ()40 M v o 40 R B 5 A AR B FE Ol
2x107° mol/L [f] DPH %% (2x10~ mol/L ] DPH Jit
W F FE 1 000 f5) W A, 37C A 30 min,
1 000 r/min &L 5 min, 7 LiE, B4 EE T
PBS 1 (UbP T LLA RS, PR DPH AR AR PR % v
HoA R O, T 9E O 43 Ot Ot BE T (Hitachi850
Fluorescentspectrophotometer, H A H 3773 &) ) il &5
A% DCs + SIC 5] 4L 40 e A B v T AN [F)
FREI 2GR IE [, BRI K (M)A 360 nm, K
WK A A 430 nm, Frid 40 JAE 2 h 2 il
56, FEA PR BRI AT IS . PO MR p (AR HE
Amumi VEPIHSLL AR SER /E 3 K.

1.5 ZiEfEE

2 W SCHR[36]. ] PBS(pH 7.4, 295 mOsm/kg)
FZERK DA F LU IR A, BLA [F23%E s 1¥) PBS
W, BB EAE 0~295 mOsm/kg 2 [a]. H 4
JOPC A 2x10%/ml (R, K B LR 100 wl 43
W& T Ependorff & #1, E5.0x(1 000 r/min, 5 min)
Jar biE . T AN 500 wl AN[FVEIE H (1) PBS
WL Fe0IRA), FE 30 min, 40T BB %
Erp LR %2E DCs + SIC 55X} 41 mDCs 1) 5¢ 3440
fo %, DL 295 mOsm/kg 5 (140 P B0k b v, oAt
E A0 AR CAbRHEA g, RIS FNBIER T
ARG ML 2> 50, B itk fh 2. 45— 5K
5 A/ 3 K.
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(% 0.9% NaCl) %ok 2 ¥k, 2 BiGEW, HMEB R
AR 2 CaF, & A ], &R S ul, 37C
HE R R Ky 28, INas o — CaF, &, b
Bl (NEXUS-470FTIR, #&[H Nicolet 24 w]) faill, LA
HK 7 A G, Va1 500~1 800 cm™,
SrHEE 4 em™, FHEE N 256 . I OMNIC6.0 4%
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WokL. SR )5, 4 A 5% % 5 g YA PBS [H &
30 min, byl MR iR 528 DCs + SIC 5
X HEZH imDCs 41 .
1.8 mDCs HEMEFHRESHERLE (MLR)
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PRIN RV B2 (WALLAC, Gaithersburg, MD)ll5&.
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Fig. 1 The fluorescence polarization of cells under normal
and tumor microenvironment

Compared with DCs, the membrane fluidities of DCs+SJC significantly

decreased ("P < 0.01 A1 7P < 0.05).

22 ZiEkRM

WK 2 fi s~ , imDCs fil mDCs 45 % W 1)
imDCs + SJC Al mDCs + SJC MLk, ZiE Mtk W &
B (P <0.01 #1 P<0.001), tH] SIC BEW i1
DCs MPifikiz e )1, X HES 33 imDCs + SIC
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Fig. 2 The osmotic fragility curves of DCs under different
culturing media

The percentages of hemolyzed cells of imDCs+SJC and mDCs+SJC

were markedly higher than those of corresponding imDCs and mDCs

(P < 0.01 and "P < 0.001). ¢—@ : Monocyte; Hl—M: imDC;

A A: mDC; & :imDC + SJC; x—x: mDC+SJC.
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Fig. 3 The schematic drawing of typical DCs FTIR spectrum (deconvolution) under normal

culturing conditions
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g vy B (LB ) 2 Ll Ramesh 25 5A K, A /A 1005
XF N T DNA/amide 1T, 5 B 41 1) 388 5 IR 4
A /A s BT RNA/amide T, 52 40 i 55 sk

s A Ao XN THE / BEER SR, Al AR v A i
B A /A s RN FHE / WENE, S W4 i Y
THFE 11 P 25 B AR AT W I B o I L. T
ek A E et | LU, WA R
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Table 1 Ratios of cellular infrared absorption intensity under different condition (v+s)

A 1020/A 1545 A llZl/A 1545 A 1030/A 2924 A 1030/A 1080
Cell types ) ) o
DNA /Amide II RNA/Amide Il Glucose/Phospholipids Glucose/Phosphate
DCs imDCs 3.812+0.031 2.953+0.074 1.274+0.052 0.753+0.033
mDCs 0.531+0.027 1.219+0.045 0.169+0.053 0.957+0.051
DCs+SJC imDCs 3.655+0.028 1.822+0.057" 1.383+0.063 0.569+0.012"
mDCs 0.583+0.067 0.877+0.032™ 0.125+0.033" 0.765+0.043™

Compared with corresponding DCs respectively: P < 0.05, P < 0.01.

2.4 imDCs FIERERE

imDCs Al imDCs+SJC B PL R &0k fE 71, 4
J0 X FITC Aric 1K) 43.2 ku A5 e H BT ) 45 O\ 2 ok i
LW 4 TR, BN A TERE I RURL ) imDCs Al
imDCs + SJC 4fl f #5021 (1) /¥ R 2. 15 imDCs AH Lt
B, imDCs + SIC FHt i 7 Wk e 7 0 325 M4 e ik
IRBE AU I PR = P FEAIS (P < 0.01).
2.5 SJC % mDCs R #E B9 M0

BATH MLR kit— 55 SIC % mDCs %34
A& 77 B 52 Wi LA R 360 Uk i 1 0 S 0 45 IR 45 sl 5
Pz, mDCs + SIC [f1¥6E /) 5 mDCs #HLL 2 2%
FE% (P <0.01).
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Fig. 4 The phagocytic activities of imDCs and imDCs+SJC
Cells (2 x10°) were incubated at 37°C with 25 mg/L FITC-dextran
particles (43.2 ku). The numbers of cells that phagocytosed the particles
were determined by flow cytometry. Data represent the x+s. The results
showed that the ability to phagocytosis of imDCs+SJC significantly was
impaired (P < 0.01) by the factors derived from tumor.[[]: imDCs; [H:
imDCs + SJC.
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Fig. 5 Stimulatory abilities of mDCs in the MLR assay
under different culturing conditions

The MLR assay was performed as described in Materials and
methods. mDCs used as stimulators, were generated from fresh PBMC
progenitors. Allogeneic T cells, obtained from PBMC of other people,
serving as responders. mDCs were added in graded doses (10° ~10°
cells/well) to T cells (1x10°) and proliferation of T cells was measured
by uptake of *H-thymidine. Data represent the x+s. Compared mDCs
with mDCs + SJC (*P < 0.01). The stimulatory capacities to activate T
cells proliferation of SJC-coculturing mDCs were impaired by the
components of SJC. []: mDCs; : mDCs+SJC.
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The Suppressive Cytokines Derived From Cancer Affect Microrheological
Properties of Dendritic Cells Leading to Deteriorated Immune Response
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Abstract  The defects and dysfunctions in antigen-presenting dendritic cells have been shown during
carcinogenesis leading to human immune system can be markedly suppressed by cancer. To explore the
mechanisms by which cancers escape from immune recognition, the influences of tumor microenvironment on
differentiation of dendritic cells (DCs), which play an important role in tumor immunology, were studied by
biophysical and microrheological methods. It was found that the components derived from tumors caused the
increases in osmotic fragility and decreases in membrane fluidity of DCs, moreover, the gene transcriptional levels
and energy statuses of cells were also transformed, leading to impaired capabilities of antigen uptaking and
deteriorated stimulatory capacities to activate naive T cells. The impaired microrheological properties of DCs may

be one of the aspects of immune escape mechanism of tumor.

Key words dendritic cells (DCs), suppressive cytokines derived from cancer, immune escape mechanism,
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