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STUDIES ON GENERATION OF FUSION CELL-VACCINE OF
HUMAN DENDRITIC CELL AND CANCER CELL
FOR NOVEL IMMUNOTHERAPY OF
GASTROINTESTINAL MALIGNANCIES

Yasuyuki ENoOMOTO?!, Sadamu HomMMA'?, Yoshiyuki HATABA?,
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Vaccination with fusion cells (FCs) of dendritic cells (DCs) and cancer cells induces
antitumor immunity in animal models and has been tested without severe adverse effects in
human patients. Here, we describe the fusion efficacy of autologous human DCs and cancer
cells for generating FCs by treatment with polyethylene glycol (PEG) and the functional and
morphologic characteristics of FCs. DCs stained with green fluorescent dye (PKH-2GL) and
cancer cells stained with a red fluorescent dye (PKH-26) were admixed and treated with PEG.
After overnight incubation, the frequency of FCs, which exhibited both green and red fluores-
cences, among PEG-treated cells was determined. FCs were present in both the adherent and
nonadherent cell fractions at frequencies of approximately 309%. However, with cells from a
case of colon cancer FCs comprised 709 of adherent cells and 39 of nonadherent cells. FCs
of DCs and colon cancer cells in the adherent cell fraction expressed the DC markers HLA-DR
and CD86. Naive peripheral blood mononuclear cells (PBMCs) from a patient with colon
cancer co-cultured with FCs for 7 days secreted substantial amounts of interferon-gamma
when incubated with autologous cancer cells, whereas untreated PBMCs did not. Scanning
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electron microscopy showed a DC that had apparently infiltrated a gastric cancer cell after

PEG-treatment, generating a cell with unique cell processes.

DCs and hepatocellular car-

cinoma cells were attached firmly, suggesting that the attached faces of both cells had likely
fused. Some colon cancer cells had thick and uneven microvilli after treatment with PEG and

attracted T lymphocytes.

These findings demonstrate that FCs of DCs and cancer cells are
successfully generated by treatment with PEG.
(Tokyo Jikeikai Medical Journal 2004 ; 119: 99-115)

Key words : dendritic cell, cancer vaccine, cell fusion, polyethylene glycol, immunotherapy
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FrRM T MfgZARCER I N2 EIR D&
BETFRRR 7 —=v 7 &h, FACIhsD
AFOHRMERTF FNOfE HO LR DY,
FEARRE I 9 2 SR O KOG A5 F L~V g
Eno0H 5, THIKLOER & 7 2 PRI E
H, fifgEER, KEHOWIThIbEEL, T
MZ BRI N BETR7F Fix, 2hb
DEANTOT 7Y =L ETT ey vy 7%
S5, Mmm/MaEgE R L T EEHEBRES TR
(major histocompatibility complex, LI MHC)
class | 3T REicigman sy, ZohiFEE~R7F
REFEBRLTCRIGT % THIEE S 12 CD8 25
B35 TV URERTHY, FEIZEMETMHC
class I 7 ED~~7F N 23 L7z CD8*T #
Mo, MMEEMETY >~ 8B (cytotoxic T
lymphocytes, LI CTL) & L T Perforin-Gran-
zyme, Fas-Fas L & ¥ OKJE %N L Mg
TR =V ZX%FEET 52, CTL OZEMHIR % F
L T2 EOIEERIC, ABRNCTURERRY
BRI EFHE T L, BERIER %R T UES
TIENFE SN D AREENE Z 5N b, FuURME~R
TF RISKBEDPOBRGIZARTES L LY,
DEIBRTFFE2TV T ELTHERT 2R
FRR ARSI DA 5 T 599,

—77, JEMIEDTERZ O X 5 RRERICERS
NI BPUREFHEHL T T, FEBEOMETEER
TiF, ZOBEAREICB W TR 25740
EERMFIEEEE T 2 Z L IO THRTH D, %
L O%E, BIRGHWERELHT S, ZOERD
U & DU, FEEsY T Moy U THiERRRR L&
YERRIL 24T D 72 O WAL 5 F T 2 LRI F
(costimulatory molecule) ZFH L TWwixWnwl &
T, % OfER T Ml 3BT 0 U ORI M %

i

BEREDREICH D EEZOHNT WS,

TR RA 2 EE 2RI S E 5 72
DIz, EENOFMTRIE M (profes-
sional antigen presenting cell) 3PLJFE ZH(D A
&, MHC 53F Lic 2 DHiRE~R 7T F 2 FE &
T, THRCRERT 2081 H 2. BHRMT
(dendritic cell, 2AF DC) 34RO )] 72 Y
PRSI TH D, REME T Ml iR
HE M L %2 F 5.3 % primary immune response
2 S fEHifa T d 597, DCIFBYEIC T %
ERBGE O ETIER I EEELMATH 553, [
RrciEPUR = TR R 280 2HA L Tw
5ZEbHRINTVEY, 202k, DCxH
W T M @RS 3 2 PR R 2w b
ZHEL, HBEEEOERNITEOERCER 21
HT 2B RS EFHET L 2 HNE LM
s sER S N5 X D1 o799, DC ik
YA MAA YRR REEENAREE 5T 2
XD, BERERAAOE,NBIT DD H D12, JEIC
P9 2 A SRR & D Fi T VBRI R DOWESL
OHFEMEE T2 6 Lz,

FETUR OPURMER 7T F % DC KD A & ¥ 7z
W, Fik, PUFEETFE DCICEAT 3 L1,
s DCiz &y T EE LS, PURE:
RS IENFE I NS Z LR S,
L L, BEFREIMHAGER > THE, #RET
5t MEICBW TR, EHURIERRTREE 22t
SR, HELID T EAREENEZ 6D, %
2T, H—oEhilEicdd 5 CTL O MG RE
BT, WOLDOHIEIE =7 II T 2EHRD
CTL 7 u—riEH b S 513 5 28, BiifEE
RPEONDL I AR INS, 2, RO
JEEGNZ BRI ORI, MlEOREIcfE S
BETEREICL D FEHINLEEOREGR (indi-
vidually unique antigen) ''® %0, HEFS T3 R
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EDOFETIR 2 FE L Tw 2 AJEEMER H D, AR50, BE
HOFEYUR % & A 12RO PR N 2 165
w2 HREOIRESIR PSS & h 2 WREMED b
3.

A, DC LMl o &M & 2 FRiiE
FEOFEPRE SN, ZOHEETaTT
YV — A0 &S NN E 2R L CEPUR-
7°F R % MHC class [ & HEONRMEIIR & L
THRT % L FERC, DC ORI T 2 RIS F
LB ITETIEAMREESEET Y v FRkB LU
AIN=T ) U RERICIRRL I 2FEHEHEZHF LT
V%1919 g S /ERL o H 1913, SEfi DC o
FEOoPiFEntkpe 215 L, WeiiiaE S % iR
THIEE 3 ZLich b vz b, DC DOEH:
REREE L 7R AR I, BEEHHTF OMIleTh 2
MR OFIRT 2HEEHRE%Z T ) Y oSBRICiR L, &
PR AT 2 T ) > SER2TEMAL, BEGE S+,
TV Y SERZHRLE LHESME2HET 3
EEzZon5,

A, DC & EflE o a2 v 7o s
FE OGRS 1 FHRBR OIS > X 7/ —~ Tl
Hanon, EELEWEANE S, e ICH{TIRE
ThH5 I RN, EHEE B iz s
HETIE, WERCHV GO E N ERE L ER
Ths. bhbiid, v & DC kEEHEOREE
HEDIER &, % OYUEIE ST SRR D SMRET
LR LT & 72202 2o DR 2RI, Hi
BEERREMERESOARD b £, RS
JRBEIZ B W THETE I % DC LiEME O RS
Hfa % WIS RERED Sty b AY T AN
TR TH B, o DEERIFFRD - I fER &
izt + DC Lo EHifdic > &, ZOfE
BILhaR, BEE, RO EMHA L0 T 21t
£33,

I 8 HF &

1. DC M#xEX

DC O#HUL, HIEESERKFEREEA
Be ThEfTH O E T3 2 B2 DC L stk o
Al AR % B 72 s e iR vk i B 9 5 EERET e
RREESERNARYmEZ A< AT 10-32
(2677)), EHERERWTIE CRERESERIR A MEE
BE£A&FE10-33(2678)) I1CBHE L CHIN S Ll g

BRI M AR (peripheral mononuclear
cells, DI PBMC) % A, BRISH D7z D FC
DIEEBEDO—BRE L TAVY VY FEE DEFD
y LT s lz. PBMC 26 @ DC OR:2 13
Sallusto &2 D HFEIZ & o7z, HIEF X b +437%
SEHEFEZET, $130ml OFRMIME ~/ ) >
R U7z, Ficoll s/asrfvk % Fv>T PBMC %
BEL L 72, DC O¥:#1E, 3N CHMAD P2 52
FTIT-o7z. 5% FEM@L B C M 3E % iNRPMI-
1640 24t (Nissui Pharmaceutical Co. Tokyo,
Japan) ICHIfa R #HES W, 24 )E#E SV — b IC
10° cells/well CTHEBI ZHE 2 A A, 37°C T 1 K[
Rk, FElE e s iRLE L, A x
B, ZONEME %2 rh GM-CSF (Becton
Dickinson, Bedford, MA, 10 ng/ml), rh IL-4
(Becton Dickinson, 10 ng/ml) ¥ X tfrh TNF-
a (Becton Dickinson, 10 ng/ml) Z%sh L 72 5%
FEEML B C I 70 RPMI-1640 £ ¢ 10 H [
B Ltk HEE IR ICAHE L DC 2
By MEEIZ X DERELL 72, 30 ml O BE KA
M& Y 1-2Xx10° D DC BRI ATRE T H o7z, 7
O—Y% A b X MN) =X BT, ZhoD
DC ¥ CD80, CD83, CD86, HLA-DR 7 ¥ @ DC
<~ —h—%FHEL, MHC type #7425 T V) »o¥
Bk OESRE (allogenic mixed leukocyte
reaction) ORIZBWT T V > SEROBEIEK G %2
FHET 2 O¥ERER R L7z (data not shown),

2. EEpRnREE

BRIV B I O B3 13 H R O P2 B b
BTITo 7z, MR ORI EE XV 5723
ERIERSGIZD 2, WEEIIIRAR- XL /-
FEMENEK & 7 13K, SRR BRI & L7 E
BorHAR, AR & 0 EIRS hiciBie ) > N HifH
e & O—HRZ v TIT> 7z, Al 2 BRI L,
FC &z > & #iat L 72 ER| % Table 1 IZ/R L
7o, EMERIRE AKX PBS T 2-3 12 A%, 1,500
rpm, 10 3D THE S iz #iig %2 10%FCS ¥
i DMEM £% #1 (Nissui Pharmaceutical Co.
Tokyo, Japan) IZFEES ¥, 10°/ml OIEET 25
cm? collagen coated flask (Iwaki, Tokyo,
Japan) T 5% CO, Tz U7z, [EEHM, 4R
FHIB D © OREIE OV 1L, YL 72 EEHH
# % PBS T¥#EE, BERAE (01% 377+ —
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Table 1. Cases of malignancies in
which fusion efficacy of den-
dritic cells and tumor cells
was examined.

Case Diagnosis
1. 37y, M Epithelioid sarcoma
2. 32y, M Colon cancer
3. 33y, F Gastric cancer
4. 46y, F Gastric cancer

¥, FGHIEE, KR, 37°C, 4 IERIALER, F 7213 1,000
U/ml 74 A 3—%, GREER, B, 37°C, 30-60
SHALER) BT\, 1556 N7 HEEEHIIE % 8% FCS
il TIL ¥4t (Immuno-Biological Lab. Fujio-
ka, Japan), %7213 109%FCS @il DMEM 5z iz
il &, 108/ml OEE T 25 cm? collagen coat-
ed flask 12 Z A &, 5% CO, iz kg3 L7z, #4958
D BEF R EEAIREE 0.05% trypsin+0.019% EDTA
= v TR ES R 21T 5 T2

3. DC rEifanm&imian s

DC i3l & @& 3 2 E0IC, # OEEWOM
HERBREE > P b Y VIHRRE 2T L
7z, NS DFBELEOMN 2 & 2RO L, DC LE
HkE oMb E % Gong ' O TEEWZEL T
Tol®, BEE I N TWw 3 EMIKE % 0.05%
trypsin+0.019% EDTA #LEIC L b ##E X &, DC
CHEMINEE 21 OEETEA L, 1,200 [EEE, 54
DL E{Tolz, wMELEZERE, R L 72H
Jiz 37 “CIlzimi| L7z 50% polyethyleneglycol
(PEG1450, Sigma Chemical Co., St Luis, MO) 1
ml Zh1z, IEFEC1ISBA > Fa~x—F L7k,
3T°C IR U 7z M E © RPMI-1640 7ml % 7
ST TNz PEG &MU 721, @iz kb
PEG %7z, th GM-CSF (10 ng/ml), rh IL-
4 (10 ng/ml) B & 'rh TNF-« (10 ng/ml) ¥
L 7z 5% FE@b B 2 I & RPMI-1640 5%
iz PEGALEE L 7- Mg 23l S 2, 1 s L
Tz, EEEIRAE B L UM < culture plate (215 LT
WM ey MRETEINL, EMEX
0.05% trypsin+0.01% EDTA iz Lk D &EEx ¢
EI L7z, 2hZzhoffildz 5% FEEMLE IS
AN PBS €3 EEkEL, UTOEBICHERL .

4. WEWEORE

DC & M ORERNZ L AT O J7 8 THRRET

[ES

L 7z. DCix PKH-2GL (fasrt), FEifeix
PHK-26 (FREHE) > TRGENICRE L., Zh
5 Ol % PEG AU CTRlG 3 ¥, 1 kEsk, b
FRO X 5 WIS T & AT AR S 1 2 FRE L
7z, FhZhoMia % EXAEME (LSM 410,
KARL ZEISS, Germany) #HAWTEHZL, 100
ORI DOV THR, O DOHEN, F 7213+
DOEBEOEXEFT 2MEOREEHE L2, ik
£ LT, PKH-26 THAML 72JEAild &, RO D
DC % PEG JLE L T 1 W53 U, S, 1155
MR 2 BRI L 72, 2 oMz FITC & TtHLA-
DR $i#& (PharMingen, SanDiego, CA), F721%
FITC #5541 CD86 #i4£ (PharMingen) THA L,
HOGBAMEE T2 100 OMfg 2 BZE L T, KR e
WA DN, 2 ZPEOBEDENEEFT 5 M
MoOtFELEE L.

5. 7O—YA bX M) —IZ& 25T

DC & g D FtEifE iz 5w T DC D ffifusk
H~—2—DOFRBEAOFHEE 70 —% A4 b XY —
THRET L7z, FC % FITC ##$t HLA-DR, %7
X FITC #5359t CD86 itk cHta L, 2% par-
aformaldehyde THEEL, 7a—H% A b X bV —
WX O LIz, 7a—% A b X M) —FEDFC
DONEZRET 572012, PKH-26 THL L 7258
Hifw &, PKH-2GL T%f L /- DC % PEG 418
L, 20X EFET 2 MEOFET 2 EHE 2 &
BOMBITIC L > THIb > THRELTEBE, ZDfHE
Bicy — N 2o T2 T 7. ERALREE
X FACSCalibur flow cytometer (Becton Dick-
inson, Sanjose, CA) TH VD, LA N FFTALRKE
DOYER I Cell Quest software package system
(Becton Dickinson, Sanjose, CA) Z{#HH L T
17-7-.

6. FC ) >/ BRRlgkaEDRST

FC OFFEFRRAIEE LT T VU > BROFIE
RER LT ORETHEI L., ko X 512 DC &
JEMifE 2 RA L C PEG AU L, 1 BektsEts, Bl
MRS & APE s E O FC 28 L 72, fEH
OOk L7 3 (EIREARNETT) »» SEREL
7z PBMC & ¥l sy & 7z 3 S e 43 i oo
FC tiEE&RE L /-, FC & PBMC Ot % 1:
200 & L, RPMI-1640+10%FCS £5#h1iZ rh inter-
leukin-2 (IL-2) 20 U/ml 20z C 7 HEHZEL
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7o, arro—n & LTFCE2Mz2Y, IL-2 &
DAHT T HERE L7 PBMC 2 flwvwiz, 5%
PBMC %% #HE L, PBMC % 5x10%/well, ¥&
HIME % 104/ well T 24 REFE 7V — M ICHH 2 A
&, 2 HERRAEFE U, B L 2 3L GEb
L, BERPCHMSIf vy —7x0 =y
(LUF IFN-v) % ELISA kit (Biosource, Camar-
illo, CA) #HWTE=RL .

7. EEEFIEMEE (SEM) IZ& SfflenERE

G (1,500 rpm, 10 4») TEIXL,
1.29% 7 vy —n7 VT E R (350 mOs, pH 7.4)
CTHEE (24 BERE) £, 0.1% KVY-L-V > w2 a—
FLIcRATA RH TR LicifazfiEse, 7
3 —NVRIITHK, BEEA Y 7 IV CEBE, B’

e

LRI & 2 EGS Sz (HCP-2, HAZ, W) O
B, @NTITVLDAKT AN Y —aA—T 4 >
7 (MSP-10, BEZE7 /N1 A, KI) ZIT-o72.
BRI B2 S v B plastic  cul-
ture plate D—E &IV H L, 1.2% 7Ny —n7
VT E Rk (350 mOs, pH 7.4) THEIE (24 BfH),
7V —VREITHIK, WALREEIC X 2 5 s
DR, @GNTITLDAL ANy Y —a—F
4 > 7 (MSP-10) 2{To7z. Zh o O35
MBI AL R T M (JSM-5800LV, HAEF,
B & MW COIERER 10-15KV TEEZ L/,

Fig. 1. Fluorescence microscopic view of fusion cells of autologous dendritic cells and cancer cells.
a: Cells generated by treatment of PKH-2GL (green)-stained dendritic cells and PKH-26 (red)-

stained cancer cells with polyethylene glycol (PEG)

b : Upper ; Left, dendritic cells stained with

PKH-2GL. Upper right, cancer cells stained with PHK-26. Lower ; Fusion cells generated by
treatment of stained dendritic cells and cancer cells with PEG.
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Table 2.

Fusion efficacy of DCs and cancer cells.
Dendritic cells (DCs) were stained with
green fluorescent dye (PKH-2GL), and
cancer cells with red one (PKH-26).
Cancer cells and DCs were admixed and
treated with 509 polyethylene glycol as
described in the text. After overnight
incubation, adherent and nonadherent
cells were collected and observed under a
fluorescence microscope. Per cent cells
exhibiting both red and green fluores-
cence was determined by counting 100
cells.

AR

Fusion efficacy

Case
Cell type Per cent
1. Epithelioid sarcoma  Adherent 23
Non-adherent 18
2. Colon cancer Adherent 32
Non-adherent 48
3. Gastric cancer Adherent 23
Non-adherent 25
4. Gastric cancer Adherent 68
Non-adherent 3

[ES

Table 3.

Fusion efficacy of DCs and cancer cells.
Human colon cancer cells were stained
with red fluorescent dye (PKH-26).
Autologous dendritic cells and the PKH-
26-stained cancer cells were admixed
and treated with 509 polyethylene
glycol as described in the text. After
overnight incubation, adherent and non-
adherent cells were collected, admixed,
and treated with FITC labeled anti-
human HLA-DR or anti-human CD86.
Per cent of cells exhibiting red and/or
green fluorescence was determined by
counting 100 cells under a fluorescence
microscopes. Cells with red fluores-
cence were identified as unfused cancer
cells, those with green fluorescences as
unfused DCs and those woth red and
green fluorescences as FCs.

FITC labeled
antibody

Fluorescence

Red
(PKH-26)

Red and
Green

Green
(FITC)

Anti-HLA-DR
Anti-CD86

58%
49%

7%
24%

35%
27%
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Fig.2. Flow cytometric analysis on fusion cells of autologous dendritic cells and colon cancer cells.
Colon cancer cells and autologous dendritic cells were admixed and treated with polyethylene

glycol as described in the text.

After overnight incubation, adherent and non-adherent cells were

collected. Cells in each fractions were stained with FITC labeled anti-human HLA-DR and anti-

human CD86, respectively, and analyzed by flow cytometory.

Upper ; adherent cells, Lower ; non-adherent cells. Red ; anti-HLA-DR, Blue ; anti-CD86, Green ;
isotype control antibody
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pg/ml
800 —

700 —
600
500 —

400 —

Interferon-7

300 —
200

100 -

Fusion cells (-)

Adherent

Non-adherent

Fusion cells (+)

Fig. 3. Stimulation of autologous peripheral blood mononuclear cells (PBMC) by fusion cells of
dendritic cells and cancer cells. Naive PBMC were collected and co-cultured with adherent or
non-adherent fusion cells of autologous dendritic cells and cancer cells for 7 days (Stimulator :
Responder ratio 1:200). Resultant PBMC were incubated with the cancer cells for 2 days.
Interferon-y secreted by the PBMC was examined by EIA.Bars indicate standard deviation.

1. # e
1. PEGRIEIZ & 2EMEE L DC DREMEDNR

i a b S AR & 1 M

RRGEL, PRI L U OB S 7z 5 RO IEEHH
farkz Hwvwiz, 55 40Tk, S Z R
Ktz Th 2 PKH-26 THA L, DC i3 EE
1% PKH-2GL TH@ L 721, PEG CTRh& L
21To 7z, 1 MRS, (TSI & SlEia & 7l <
WCEREL L, HOEREMEE T T 100 oM D  F T
BESEEBEODO R B L 72, 9k LR OTH OEOE,
FRRREAL TBAOEEEZFEL T 2%
FCE LTHEL ., #AKZz FC D% Fig. 1
g, MR RS L D PR RET,
faeficik ik, B X ORI OBEOHIENTED
55,

A 1B, KEE1E, HiE 2 B CRE L
JefER % Table 2 1R T, ERIZ & ICBIERIERIC
EZNED STz, Case 1-3 128 W Tlid PEG AL
U 7 ARG o e s A AR S 0O T 7
12 FC 235889 &1, PEG ML DK 20-30% D
B FCThiEEZOSNTZ, LL, Case d
DOBREOEFNL, FCIXfEMBES IS  FE
L, PEG LR OfHEMIESHE DR 70% DM
N FC LHE STz, 4557, ZHEOKREGE X D

S U7-MfERk s HE DC 2 HWT, #Hir 3§tk
VAR L., Thbb, HiboT
PKH-26 TH+ L 7z fEE#fE & DC % PEG L3
L, 1¥ks#s%, DC~—#—T»H2% HLA-DR &
CD86 1zt 3 % FITC ZagpiA CAE L, [FRRIC
HOBBAMEE T CRIGRIERE 2R L7z, 2 OfE %
Table 312779, HWHAEOHTEHTFOEENSRS
niz73, PEG MM OR 30% B FC Th 2 &
Zz o5niz. B, Table2 2B 2 #E T3,
PEG MLEHHIG O il & APEfila 2R a1 <
SATL 7z,

2. FC OXRE~—H—& T HEBERiHEEDIES

DC & [EE#ifnD FC iz 813 5 DC O#ifukm
< —H—FHBIZOW TR LTz, 45 5%, ok
g & 0 KigEfiatk 28z L, B2 DC &
RBE& LT PEGALE 2175 72, 1 MukssEk, i
Ja & 5 MR % Bl BRE L, FITC #3551
CD86 Hifk, FITC 5% bt HLA-DR Hifk T L
L, FACS @t 2175 7z, Fig. 2 1" ¥ & 912, f+F
HHI S 1 1B S » 7 CD86 (), HLA-DR
(R) OFEBBED 6 iz, WML E I
CDS6 B Ml »58 8 & 7z 23, HLA-DR BG4
FEDSE I MTEMES BN R L TF L K5
7z,

DC & EEHI D FC o T #HRIEHE 1 D w»w T
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Fig. 4. Phase contrast microscopic view of dendritic cells (upper), gastric cancer cells (middle) and
polyethylene glycol treated dendritic cells and gastric cancer cells (bottom). Original magnifica-
tion X 200.

MRS L7z, 345K, BUEORBEESE L O RBEM b, S s o FCIzlm L Tinr - 72,
fark iz L, A DC & FC 2/F#i L7, FC & FC LiBARE I N » -7 PBMC % il &
7 HEIEEE L7232 PBMC 13, 2 0RESHM 2 HEREAEEEL T IFN-y 0EAL, FC &3t
fa L RERET 5 LS IFN-y OFEA 2R HEIN PBMCIcHiE L TE» - 72,

L7z (Fig. 3). T HufER#EEE 2 a2 E o FC
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18kV

Fig.5. Scanning electron micrograph of dendritic cell (a), gastric cancer cell (b) and polyethylene
glycol treated dendritic cells and gastric cancer cell (c, d, e).

3. EEETFIEMEICL 3 FC OIS

JEE S5 el o> A B ik 23 7 & 7z SHEBINIC D w
T, MK L 852 DC © PEG QLB % 2
B FEEMEE (SEM) THIZE L 72, LTI Z OEREN
BHSIZ DWW TRT.

1) 33k, B, BHiE

PEG ALiEH{ D DC, B, DC & B

@ PEG ALE 8 IR O & M e o (i AH 2= B 85
G %R $ (Fig. 4-a,b, c). PEG LI 0 EEH
ARG OMIRE & b KRBT, MR R I
FERBEIL, S OMIfE R S iz, SEM I X

BB TIE, DCIHMHRERTE I FrE) 72 itk 22k
WHEHERD o>tz (Fig. 5-a), BEEMEOERR
s IR TH - 72 (Fig. 5-b). PEG JLEE 8
e 0 SEM T, I5E Mo gz DC
D FEE L, Z OBEFUIAEERA T, DC S
OFIBAT2 IS ICEEL TWw tEbn3
s iEEsn: (Fig.5-c,d). ZOEETIZ
DC k@i 2z O REERE DR & BfEIC X
HEEETdH % 2%, DC 2358 < £85 L - @il <l
MR35 3 P40 % e vy, PEG ALBRETIZ 13 H S
Nz ol ERIFED o vz, 7z,
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Fig.5. Continued.

PEG fLiE# X EE M DC £ 13f 450, Ml
RGN 5 75 KRR SR & M B 2 A 12 AR D i
E2ETLEMEE (Fig.5-¢) BNEEFED S
7z,

2) 517k, Bk, MHHkE

PEG fLiE 8 K[l OMifa D SEM %27~3, AHl
X PEG L% < OMIg I ZE %2R Lz
®, pipetting & & 0 BN L 7-f/fifd % SEM CTHIZ
L7z. Fig.6-a 3% onER2HEY 2 DC L iE
MR M LT d 508, [BEERNICTED 28l
21T THIEEMIE L DC BE L AL, 2ok

FERIIREHTH o 72, 72, DC OREEEE R
Lenss, Mifgns kil ey, M L SRR
EICRS A L v a fifdo &k b Bl s hi: (Fig.
6-b).

3) 31Kk, &k, K

PEG fLiE 8 KefEis DM D SEM %2 7~9, Afl
b PEG %% < OM T FEEE 2R L7z
», Iz BRI L T SEM T#iZ L 7. PEG
JVHEH O SR L, AROSRI 2 — TR 2 5
PR DWIRTE O FENTD 5Nz (Fig.7-a). L
»L, DC L EEMa R4 L T PEG LB L ¢
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Fig. 5.

B o NI EEME L IZIERIEOKRE I 2R
THO0, MIEEIE L D KWERRER L7 (Fig.
7-b). %7z, PEG L%, REROBELE T
L b BN, s oMifdicix, T Y >
RO R~ Tl TS T 23S
7z (Fig. 7-c).

Iv. ® =

BRI EFED 2 EF 2 6N 5 EITEELNIC
STLTHC DC LEMED FC 2fE v 7 F > £ L
THAT 2RSSR EDOHRIEROBESA DO D
22020 IRAE & TOHE T, EEZBIFERIZEZE
and, SBESEOM LR BB L 2R ED
b tEZONS, SE, biublZZD XS
HZ O DC LM TEE s FCizD &,
ZOREEENR, DC = —h —OFB, U > SER
BE, EAETFEMEC X 2B REOBZE R L
R RS 21T o 72, OB, WHFERE SR O
PHEEZ DD ET 57201, FEMIEHIEEE L
THIxranzb DDA ZFERAL, »oWEMidOR
KL 7 BERADD SEEL 72 DC ZJEHiig O R&
HFOHMIIELE L THW TR 217> 7z,

THE, DC EEMlDO FC2EY 7 F > LT
RS2 2O0®mEVEML Db 3
Hirnzo-zzeize) - URENA D 51213 % < A3 polyeth-
ylen glycol (PEG) AL¥H7», %713, electropora-

18kV -

-

18 um x1. 8088 .

Continued.

tion FEEFHEAL T3, WEOMEBAERIZIZIZ
BRIF L DOHE DL HLE032, WINOFELET
ODEMNERLERE2LE LT 2, &if,
vesicular stomatitis virus OMIEENEEE T %
DC Mo & HA T 2 FiENHE S
n*, FC 7 7 5 AMAEE OF 1 BB R S LTz,
bbbk, ~ v A EHEHK DC LiEfia% PEG
T 2 Z ez kD FC 2ERT %2 HikicDnwT
et ZBERHRE L T&72222 [ hHEE2HWwS &,
~ 7 ARFE, IS S DR TR 30% Hitk DREEZRD
EPNEon, oD FCHBET 75> & LT
RELS % Z%xmLT, & MBI T 2 FCY
F Y DBERIGAD Iz DL, A< HwsRTWS
t M EEKESR DC? Lt MEMEO PEG LBz
X DGR R IATEIC T 2 LN D 5. 2D, B
KkDFe2 DC LiEMiEERT 2 &, BEME
It (allogeneic immune reaction) 1 X VD fiifi@
OWEPHERZ T HARENEZ SN S 12D,
DC & @ik [E— D BE 2 & Hsk U 7 flifd o &
ZHAL THRET 21T 7.

BHESIER DR 7k & L Cid, DC 2o
Ko PKH-2GL, il 2 REDHHEaERT
» % PKH-26 CHH > THRE LI EBREE S, 2
DM CHIfLOBEZE 21T\, WMADED
HOE, P ROBEOENEEFEL T 2HlE
ZFC ELTHELR, fEROBEHIECET 2
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Fig.6. Scanning electron micrograph of polyethylene glycol treated dendritic cell and hepatocellular

carcinoma cell (a, b).

HETIE 77—V A M AN =2 X BHEEDS
HAEI3NTwEH, SEOKENTIEZDC 25579
WHEEE D S ORMSNETH Y, HK7 o —4
A bR N — IR 2RO M E 5 %
HEES B o o7z, £z, #HBEEMEIC X 2
B, 7uo—F A4 P A MY =X BT CIXA
W IN5HL 5 DC LEMBOESE L IIRE
(clump) % FC L RAIT 2 Z L BNHRETH - 7z,
EE, Fig.1-a,b Rd &5, G L HIE
SNTMRAOFET 2 kL, TR ERFEOHIED
MBI L TRl &, FERRN e MiaiEsE

EDORBZFREIC L T 5,

REERIR OMEE, PEG ALH% 1 ks L 7
HERE D ¥ 53 B & {55 43 THET L 72, Table 1
2T X 512, Case 1-3 TR, & DWW H
THIREDH 20-30% @ FC LfEE Lz, Lo L,
Case 4 Tl fIEMIESHE D 70% 41 < 28 FC T,
HERRE SN X FC A8 Th - 7z, fEFIEI
B2 ZOFEOHEBITIARECILL WD, B
w2z zneh oMo Rz 2 N KL S
T B RN E 2 5 5, TR, Cased OREME
IS U 7= fih 0 FERA R Bhis LU CHE & 224 cul-



WALIRRRI 0T 2 BERMIIE Y 7 7 > O RS A 1

1SkV

x3. 888

5 Mm

S Mm x4, 800

Fig.7. Scanning electron micrograph of colon cancer cell (a) and polyethylene glycol treated den-

dritic cell and colon cancer cell (b, c).

ture plate NDEEFENT VLT TIE L L, F77,
S FC D% s Case 2 3 EEEHED T
W OB TIZ o e, TR L T b,
FC %5 £ 5B TS W 3 H I3 Bk S T 748
BRI L 258D, FCREVIFELT
BT 2B L T, B3, 50Oz
BHETHZIEDPEFLWEEZ SRS, £z, DC
DL DRI R RE~ —h — 0 FRFEHT 5 2
o, PKH-26 THf0 L 7o f@iie & o
DC % PEGMLE L CRl& S ¥, ZD#, FC%
FITC L7 DC ~— % — i $ 2 hifk et

L CHIE T 2 HECTRERIEOMEN 21To7:. Z
DORRENZ ARG & AT B O T3 8 2 R G L7z
HIRLTITV, Hifkiz DC oREMN R~ —H —Th
% HLA-DR & CD86 123t 3 % 2 D D Hifk %
HALTiTo 7z, 2 DfEE, PEG MBI 3 &
M FC LHE &S h, Tablel TR L -HEE &M
L Cwiz, HLA-DR #ifk & CD86 Hifk % {HH L
T OGN DOREFICET OMEIZD Stz
i, DCIBI MO TORBBENEL S Z
ClERT S EEZzZoND U ELY, ENDC &
t MEfifE® PEGUUE T2 2 ik, vV A
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Fig. 7. Continued.

DEE L FEOBERIE T FC 2155 2 L 3] B
ThadIeWREniz, Lrl, ETERLESR
RED e 22 O#ETHEE » SRS v/ DC
OEYIHBE IS TH B Z LN TFHEN, *
DI NDC LEMEOBERIRCHE LR T
AREME L EZ o, SHB L S ORI EET 5,

RIZFB s Tz FC OBRERIMGET 21T 5 72, FC
PR E UCRkREL, T Mgt L <
PRI R S EE b 2FE S ¥ 520121, FC
7 DC OBERES FE2FHILL T 5 2 EDNHED S
723, KESERRL L BC DC % PEG 44L& L,
Z D%, FE, 15 OIS E T DC = —5 —0
FKBEOBFEL 70 —H% A b X N —THEH L.
HET 5 DC~v—H—& L TiZCD4r ~oX—=T
A~ OPUREERICALZEO HLA-DR &, T il
X3 2 RS Th B CDS6 IR L7z, %
DFER, FC O &g 1z e & 2272 HLA-DR
L CD86 OFHMFED 5tz L L, FC Dk
RSN 13 CD86 DIEE D FILEFED 5 D H# T
HoTe.

Riz, FC DV > ERFIAEIC D Efat L7z, K
fEiile & DC % PEG L& L, S8 sk iif Tl
DEFE» I 72 PBMC & 7 HIE&E#ZE L
7z. # D%, Z® PBMC kEdifa% 2 HERR&E:
#92% & IFN-y OFELEBREO SN2, 7HH
FC LiR&EHE L ko> 72 PBMC T3, FE#ER &

BEEZEL TYH IFN-y OMUWIERD 5 s ho
7z. FC I ArEfbas Btk OMfass, FiEiia s
HHEEXODD LD b, X 0iE- T MERREREE %~
L7z, 2O ki, EMEodsk L 7Rz
2b0D, DC & KD FC Tl fT&E Mo E
DD J5 5 HLA-DR, CD86 D FH A RiFT
bHot: (Fig.2) 2 & LEEM2E T 2 AL
Z5h 3, PBMC ® IFN-y 041, PBMC H
O THIlE FC L IBAREE I N T 3 I
faizxt U CRIisEBFEE S hie 2 & 2R L, FC
PHFEREREE UTBELI-Z 2R L T
5., Lol, KFEETIX TH%E DC 8, £7-
FESEAMEEE TR LRSS o TE S
¥, BB SO AT T HIFT L T EORE
OHEFREED R SN D D0 5 » T4V, Gong
SIFEEDHETE b FC D in vitro B35 T
M3 2 REEE 2 AT L, FC o T Mt
T 2 RIBLGE H IS M BT & 2RI, 72013
DC Bz & 2 flEIC I L CTRBIREWI L %
AL TW52),

B, FHlE, KEEO 3 610 8EH» S
SN M 2 W T, HE DC &0 FC % /R4l
L, SEM & & % BIZ 21T W BRI R & R
U7, BHBofITIix, MHZEFMSEC X 288
T, HRIRIATDH - e oME 3 RE
WLE DRFERRICRES & 2 D, MR &
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%oT, ZROEET 2MlAPEHESNS L5
Wi olz, 20O &S REHE R R T I R A LE
DHNci3@Bonhoz2 8 k0, BEHETH 3
AEEENE W EEZ 5D, SEM I L 28T
i, DC2MIEMOFEMIICEAT 2 & 5 cité
LT BBEHE Sz, £z, BiEER DC
SR & 3R 0, MBI B ek eiE &
HH R 2 E 1 FERRR O TE & S B0E T % (T E M
PRI I N, (AHZEBEMEIC X 28T, Mg
BRI I B U 7 M A - o —30d
BrEZSN, IO LY, BEIKT LI
Rams 2 @ & 5 T RBRRHE % R~ U Ic iRt 23
Vv, FE 7z, MRS » DC % PEG ALE S 2 &, #
D FC 0%  13FEHifa S il o s vz, 43
IR OPEEE b DC & MM s < s
L, ZOEEHEFITHEET, Wllasfia L T
WhZEDRBINn, FFildEcsLTiE, §
JEe DCOFCTRoN LI %, ER@AL
etk EEZ oNSHlBEE I NG Lo, &
[\l DR TIZEZER PEG 4LEE 8 B o —
BODHTHoTIeRELDLE, ZORICEEN
TR E BRI N A TREM B E 2 51 5,

—75, KEFEME - DC © PEG ALiE % O HIkE
TlX, %< OMfaFEESE 2R Uiz, Efldok
AT BB I3 A T — 2 ALK O E THtb L T
W5AS, BEAVERIIRL, FHE—RERROM
WELZHT 2MlEsSHEEI N, BETED
SNz & 5 7% DC LiEflasREa L >oH % &5
RIBEshZr- T, REEROMEELE T
BRI, TV > SBROEFEFEE 2R 3l s
EBLUIEL 2B o0, 2Dk
L0, EEERPERROMBEZE T 2 MEIX
DC & KIGHEMIEA S TIlcal & 2 & 2 75 oM
ThrHReEnRBEINS, LerL, itk
3T N THHITE BRI & OFIWHIZE DT
%, e o Ol 2 L DHEFEIC T 572012, FC
EE 2 oA RHE R R IR O W THUEE FIE
WEEE AT DC~—%—T»% HLA-DR O
HORRERSHTH 5.

P Eowihc kv, t b EBkE¥kDC L
ZPEGAET 2 LIk, VR ZBIT 55
G LRI, 1ZIZ—E DR THHE D FC BB
ENBZEBPEShER ST, ETz, FC I3l

fasridE, (EMESE O G ICEET 5720, &
BB DOWRFEICER U I HRE S 2 BRE L T
TEZZEREFELWwWEEZ SN, UL, B,
i, KEEO&METHTD DC & PEG i
X BRI EAE EHEITT % £, BOBORHHA TR
LAY v B m B N AR 11 | A P e =3 g
Jz. 2D Z k%, DC LiEfiaD FC 25Ev 7 F >~
ELUCHRT 212, DC OBEHHT & 72 5
JAOSER & LSRR 2 R T e 2E 2
i, BROFBREEZ 5N, B0
B, BEEME, WEM, BT b vkl
XY, EEE DC o FC &tk erd
ZEEZ NG, Sk, ERN, RS %
HhR5ZEZLY, X0 ERlaREE D&M,
FCU 7 F o EREE R IEELIEL T
ZENEEND,

V. #& B

1. BHC DC LiEMIEZEE L T 50% polyeth-
ylene glycol (PEG) T4 2 Z L1z & D il
faomaMig 2 Esld 5 2 & 238%4, < OBER)
rmat L, dttREHWMmET T, PEG
B S NI MO 30% iV REEHIETH 2
ZEDRENT, oG PEG AU
DOEFHEIES ), (TEMESEO V3 b IFEE
LU, ZDOFELFRITERNIC LD Eixo7,

2. KB/ DC @ R4 4§ 1x DC ~—
B —T»H% HLA-DR, CD86 ZFKIL Twiz, &
7z, A L 7 HRERAETEE S N7z KR e
Rz, MMl L RERET 5 L IFN-y ZELL
7o, PLEX D, EEHifobiER il LTo
BEEEMNR S Mz,

3. G, FHMAaRE, KB ORERH & M %
Bz, HC DC LRt&Hifa 2 ER L CEEE
BEOMER TR L7z, BHETIX DC »Efifd 2 A
THEOCEEL CRE L, #ic s R oMoz
EE2ETAME 5 &2 on b, i
TRHFEOMBELEE T2 LDl EET 2
B, K@ CldmailEs, KEHEO b O L3
75 5 FRRR S AR OWHATE % B 7 2 STkt
OMEPBREZ s Tz, &2 ORI CREW %
DC L DRl&D T A %Rt EEZL 5T,
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