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Abstract

AIM: To investigate the antitumor effect of dendritic cells
(DC) pulsed with lysates of heat-shocked tumor cells and
the prophylactic effects of this DC tumor vaccine in mice
inoculated with tumor cells in colon.

METHODS: CT-26 cells were heat-shocked at 42°C for 1h
(HSCT-26) and then frozen-thawed repeatedly to lyse. Bone
marrow-derived DCs pulsed with the lysate were used to
immunize BALB/c mice. Using IFN-y enzyme-linked
immunospot (ELISPOT) and LDH release assay, the anti-
tumor response of cytotoxic T lymphocytes (CTLs) was
evaluated. The immunoprophylactic effectinduced by heat-
shocked CT-26 cell lysate pulsed DC (HSCT-26 DC) in
colon cancer mouse model was compared with that in-
duced by non-heat-shocked CT-26 cells lysate pulsed DC
(CT-26 DC) on tumor volume and survival time.

RESULTS: Compared with CT-26 lysates, pulsing with
HSCT-26 lysate enhanced the expression of MHC-II mol-
ecule (66.3% vs 59.1%) and co-stimulating molecule CD86
(39.4% vs 36.7%) on DC surface. The quantity of CTLs
induced by HSCT-26 DC was more than that induced by
CT-26 DC (P = 0.001). The specific cytotoxic activity of
CTLs induced by HSCT-26 DC was more potent than that
of CTLs induced by CT-26 DC at the same E : T ratio.
Fourteen days after colon inoculation of CT-26 cells, the
tumor volume of HSCT-26 DC immunized mice was simi-
lar to that of CT-26 DC immunized mice (P = 0.480), and
both were much smaller than that of DC immunized mice
(P = 0.000). 50% of DC immunized mice suffered from
peritoneal metastasis, whereas none of HSCT-26 DC im-
munized mice and CT-26 DC immunized mice was
involved. The survival time of colon cancer model mice
immunized with HSCT-26 DC was significantly longer than
that of the mice immunized with CT-26 DC (P = 0.0384).

CONCLUSION: Pre-heated tumor cells can enhance the
antitumor effects elicited by tumor cell lysate pulsed DCs
in vivo. Vaccination with DCs pulsed with lysates of heat-
shocked tumor cells can prolong the survival time of mice
with colon cancer by effectively suppressing the growth of
colon cancer and peritoneal metastasis.
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1 HRIFSE

1.1 ##F RPMI 1640, AIM-V, DMEM 232354 Gibeo
FEdh, Ficoll WRELYN M4y B3 BB B A H AR A
"), R E G 1 B BN Y25 Ay A
"), BN - B AR E T (rmGM-CSF) 24
R&D AW THRE A F =5, FITC- R $FT/NR CDllc
mAb, PE- KEH/PE I-A/I-E mAb, CD86 mAb &

[F T4 R Biolegend AR =4, WA EFZEY
&]. /N IFN-y Elispot flli&#|& 4 Diaclone /=
, Cytotox 96 frilliAF & N Promega /A &) 7= & {6
15 CO. 3235746 (3548 1) 7= H Forma Scientific AT,
FIE B I H A 0lympus 2 ) 75, W40 4y
FACS calibur #26[EBD A&/ M. 6-8 wkitfi: BALB/c
ANEC(H-29 T B SV R KL sh o, W3Rt
SPFZR 55 ; BALB/ ¢ B I8 45 17 o 73 44 i 40 i iR C T 26
(ATCC CRL2638) W |7 H R K 2% it T = 2% Bt g i o
Jr, T4 100 nL/LFBS DMEM, 43 df:1X.
1.2 F %k

1.2.1 /D RBBORM K G IR IR E IR R R AR
%# Lutz et al™ 59k, NEEMIALTE, 750 wl/L
PRI 10 min, FURESKE, 750 nL/L ¥k
=1 min, RPMI1640 #fyk, By, IRE Fik,
2 ml RPMI1640 fhybfefs, Yo E ST 51t 200 H
R, 1 000 r/min B5.00 10 min, ZL40MZLAEE 10 wL
BHE, 4CHES5 min, 1 000 r/min &0 10 min,
T2 4R FR AL (RPMI1640 4 100 mL/L FBS. 100 U/mL
HFHEE. 100 U/mLEHZHE. 10 mmol/L HEPES. 50
mmol/L NEAEREN. 20 pg/L rmGM-CSF) H &, 1x10°/L
EAN 10 em BEFRIL. 3 d P8 5 5 ARG IR WOk M
DC {EXT 4T CD1lcy I-A/I-E. CD86 ¢ HARHT
PR, A ORI

1.2.2 bk S AL 22 P 9 2 BB H % Bk AR R ) B 5F R
kg e CT-26 418 90% A& ), & 42°CIEHEAK
WHRAKTE 1 h, 37°C, 50 mL/LCO, ¥kE 2 h, HEREF
AL, TCITE RPMI1640 PRIk G &, B AREE
M 1x10°/L, WA 10 nin, 4°CRL, RT3
W, 12 000 gE0»10 min, HUEiE R #AK T iR
YA (HSCT-26) Rk TR ; [RIB HUR & K 701 CT-26
0 sl S R BT R . BERER 7 d B IR DC, SEAREIRIE
YN M B e R 1x10°/L, F1 6 LA 5 mL/ L. 5550
AP HSCT-26 AL PTIR 1 mL, X REZHB:Fh CT-26 1%
FPTIR T mL, BIVEXT R FEF T RPMI1640 1 wL.
37°C, 50 mL/L CO,§%& 48 h, W3 DC, PBS ¥E%k
JEE R, I DC B RE S 5%10°/L.

1.2.3 SR 9% 5 48 W I i R A4 A 7y i BALB/c/)h
RN, BNl 34, A3 .51 dERAER
k5T HSCT-26 DC 5x10° (100 pL)/ R MY, x4
5 CT-26 DC 5x10°(100 pL)/ K, BHYEXREAE
FHREH DC 5%10°(100 pL)/ R, %7 d[EEEK
T, 514 d ALBERSIN ARk 40 e Ao R R Sk CTL
B MM EETEE. 5 BALB/c /MR 36 R, S ik R
A, 14 d/DNREMMTHIEFR, TERER
MR SR ATV ST CT-26 48 1x10°(50 pL) / H, P

Io &>
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ML N34, dl12 K, $28 dfgd 5 Rt
AR I R B RO K AR (L) SRS, AR
Vo= (LxS%) /2 WWEMIE AR, Jid BN
TR 4 7 SN, UEERA D RA
BRIE T A WL 4% 5.

1.2.4 IFN-Y Bg B %% 82,5 523 (IFN-y ELISPOT) K
W EERDEE A BS B, RPMIL640 3 mL T5/8 940 it
W FT BB, K O 0 I 2 8 S A 0 0 o R
A, ATM-V IR, A MEER 2x10°/L, K
A . THAG CT-26 4, LA& 50 mg/L 2HFER
f¥) DMEM &, 37°C, 50 mL/L CO, ¥ & 30 min, PBS
ek 3R, AIM-V HE, AN AN 1x10°/L, K
B0 . F AR AR 700 mL/LIEREVEN 10 min,
PBS ¥t 3 ¥, T :PBS 10 mL FFMIEPTIA 100 pL
fb 4°CiE R, PBSBE3 X, AT:20 g/LNRFL37°C
B2 h, PBS¥EL R, AT BILa A MARN A
MI 1x10°(50 pL). #B40Hd 5x10°(50 pL), 37°C.
50 mL/L CO.W¥F 20 h; 1100 pL PBS-1 g/L Tween—
20 (PBS-T), 4°C 10 min, AT ;PBS-T BE#R 3 X,
1T :10 mL & 10 g/LBSA PBS #F¢ 100 uL H:iHt
&, 100 pL/FL, 37°CH¥HE 90 min, FAT, PBS-T
VMR 39K, 481510 mL% 10 g/L BSA PBSH#iF¢ 10 UL
HEH ORI R - ML RER A, 100 uL/ L, 37CHEH
60 min, AT, PBS-T¥E3 ¥, #1T. M BCIP/NTB
100 pL, ZEECEE, WS AT RE AR
|3k, BTG 4CHEHRK, 5 LB S,
HSE TR, LADE S 3R 75 36 TEN-y () I ey
etk CTL I % & . PHA BBE by BT R, 2405y 4 i
FLAN DI 240 i o = 120

1.2.5 CTL & P 55 F- b 245 & Ml 2 (LDH #83800%)
P B AE U PH B P 4N i 22 96 FLIRI JEc A - #E 41 i 5 R BT
FLEE RIS f 5% 104N, 3 5L ; SE40 M R FL 4
Mg 5x10* 4>, 3B AL B IEFL S B R = IL%
IIANAIM-V 150 pL. 23 40 H0 5 AR AL 23 Al AL
MY 2. 5x10°, 5x10°, 1x10°f1 2x10° A ; s2E 7L,
Sy HIBIN 2. 5x10°, 5x10°, 1x10° F1 2x10° /&N 4
FELRT5X 1O ANE 4 i ; DAATM- VI B2 FL AR FH 150 .
1 000 r/minE54»5 min. 37°C. 50 mL/L CO. & 4 h
Ja . PRRRIE FLAER 40 i B ORI & N 10x R
W15 L, ZE4EEE2£45 min. 1 000 r/min 204 min.
UL 50 pl AN 96 FLF AR SEFLINA B AR
50 pL, MG B 30 min, ALIEWE 50 pL,
490 nm BIMEFILIEZE (Optical density, OD){H.
(HALAEMBE: szi I, S e BRI, &
R 40 i B R R TRCFL A I 8 55 70T = AL A, 340
B KR TRCFL A Ik AR R IEFL AME. )

WA A- N E R A- AR EE A
FMuze (%) = 100%<
YRk A- A G K A

Bitaabse tHEIOREUE Mnean = SDERIR, £
Y] F B ORI BR3P 2507 2041, Kaplan—
Meier VAL I AR RIAEAEIIER, Log-rank B PR 40
P AEAE I IR],  BL KO, 05 AR Beds#E, LLSPSS8. 0
B AEAT 8 2

2 %R

21 RBHBRDCHAR ABFEHRMLE /7 d DC
RS R ROk Lt ¢D11¢” TA/IE" 31.2%, CD1lc’
CD86" 17. 7%; CT-26 41 JR i #k J5CD11c" TA/IE" 59. 1%,
CD1lc" CD86" 36. 7%;HSCT-264 /5 1% /5CD11c™ IA/IE
66. 3%, CD1lc™ CD86" 39. 4%; Img/L LPS (FHME R HR)
24 hJ5CD11c" TA/IE" 69. 8%, CD11c'CD86°45. 4%:;
H59 d DC HEFRIAR RIS ML CR 7 8iT)R) CD11e™ TA/
IE" 49.9%. CD11¢'CD86°28. 6%.

2.2 BRI wn B B4 R CTLA % LAELISPOT Y
VA 1x10° BRI L0 i R R e CTL 2,
HSCT-26 DC Fy4H . CT-26 DC FysH . B4l DC %
R A TFN-y (+) BE A &= = (P = 0.0 001);
PAG ELAE, HSCT-26 41 IFN-y(H) BE S 3 B % T CT-
26 40 (P = 0.001, & 1).

300

200

ELISPOT 2% /5 %%

—
o
o

B RELEESFREMNEME IFN -y BB SR AsCIg4ER. 1: fE
HENSBR 0 ma/LLPS RUED; 2: BAMENSIR (JCELMMR); 3: 41 DC & %5; 4:
CT-26 DC #8%5; 5: HSCT-26 DC o¥5.

2.3 R E LI I A ECTL A4 /&b BRI E
0 IRg e e 1k CTL BO40 B s BE AR EL 1) BT T a2 42
. HSCT-26 DC Ay A7 REbk 5 10 01, 2021, 4001
I e R 40 R 2R 4 R s 14, 5%, 36. 9%, 66. 1%,
T CT-26 DC 2] 75 3l 4 :9. 4%, 25. 0%, 43. 3%, A
HYETEE. AR R R GEE A (K 2).

2.4 LI AT HEAT Y B 0 AR S AR oL BRAE DC
e, CT-26 DC Fe g ¥y ny WL B Js A I8 e
i, HSCT-26DC Hf 4l 5/6 nl WL i B JgL A fif g T
B, 3 MRERFR 23 A 107 £ 69 mn’. 24 + 8 mm®,
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8 + 7 mm’;HSCT-26DC Fu s £ BA Kz CT-26 DC Hus 2 5
A5 DC Rl A B %= (P = 0.000), {HHSCT-26DC
Gl 5CT-26 DCAuyed a] 2= I B (P = 0. 480).
DC Gz 4 50% (3/6) ] WLAP T iy 1 2 JEE LA % B RE fy e
M, fEAEDSEMEEA, RELTIERE. CT-26 DC &
P52 2 LA J HSCT-26DC o 20 45K WLAE fis sl AT 46 %5

_ —®—HSCT-26 DC %325
— o CT-26 DC 4ugs

0 @ i DC fgis

I T
5:1 10:1 20:1 40:1
L

B2 A DCEFERREREMNBERME CLARSEE

2.5 #E R A AarE Al DC A, CT-26 DC
Go e 4. HSCT-26DC Fa sz 2 /]y B, A A A7 I 18] 43 31 A
27.0 £ 1. 3(24. 4-29.6)d. 43.0 =% 3. 9(35. 3-50. 7) d.
57.0 & 7.9(41.6-72. 4) d. Log-rank I JEH 3 2 8 3
HAAZI [RIANE] (P = 0.0001). CT-26 DCH ¥ 2H A7)
BT DC Heg 4l (P = 0.0001), 1M HSCT-26DC #eie 2l
AEXEI TG T CT-26 DC A4l (P = 0.0384, ] 3).

—mmm————erires

N b HSCT-26 DC 41
1 H -
= CT-26 DC 4
. DC 41

BRUETR
o
i

0 T \ \ !
20 30 40 50 60

A= 7Eist e /d

B3 R@E DCEEERERE/NBINER L (Kaplan-Meier 3K).

3 1R

BSR40l (Dendritic cell, DC) AN LHRMIHT
BB E M (Antigen presentation cell, APC), fif
TR ACIE R AECHTR, BAMHC- T 28452 MHC- 11
Koo 2 2 DC 3R,  FEALEsr I R
R T T IR BT B e A e AR S i
BT, BosEMeEse ek DC FB B MRk / &
72 BB B SRS RS AR g o 4 i g 4 i 34
=R, RN S DO Rl g s 4 i B
T 98 440 it SR A P S — R M B, DA DC
AJ AR A A SR A 5T 0 R i g 22 Flepit )R i 22 47 DC
BAMI. 19984F, Fields et al'™ iR R MR 1) it

#HDC A5 SR S CTL, DLH A /N T A=
A Al o 122 iR 1) G e TR AR L. B oe S A 4 £ 28 DC
UM CEHTEFEARRE. B, MHeEm., 4
L AE P I 22 el R P S T 0 AT TR
GM-CSF, TL-12 =% TFN-a 2540 oA 1 RS 1 2,
SREE A A e g Ve KLH, F1t3 FRik ok CpG BA% 1 iR
gl e 2D R B DC IR T PR T RS 2 R
PR EEENEERN T8, SHABRAPURIES
& B BPTIR “ a0 b 45 APCEYL K iR 4 i 2
B AR 0 B 3 AT LA S R R S g R
PR ATEARAN 5 PR BRIk & T S R =
PE A S N T BRI T A B B A R RS A0 PRI 4
JEE, 5 S LA AR S g B T I St VR T R 40
Ffg 2 e ik w R A IR, BB i e,
L B Re 08 S A S TR P PR e O, AT LATE]
ARATBR AR AN ERAE S A I PR 42 1k 2 I P AR 5 1) ) 4%
DC J8 17 F) 7 i

AR TR, PR 5T A TR S 0% 4 25 IR 40 VR
RlPT JER A 28 AR SR AN R 3R 1T MHC T 284+ R0l
T RIFRIE, R3EDC MR, MTMRE T DC Pt
JiR g8 SR 7. 5 TR 40 i o A b SR S 2 ) DC A B
DLFAVOR 52 98 40 Ff o i b S S 2 DC e /b, 2
2 180/ R TR AP 9K ECL 400 A R e e PR CTL B B B
FLAR R CTL (40 A2 35 1k 38 0 AR e S8 40 A o4
PR A DC BEMSTE AR P = A 5 S U8 e
. S0 U 9 S R 4 R ST P S B W 5 Tl B )
PR, DLFAPR o iR 40 A v R SR 7 B K DC 4oy
AT e (2 K S s, BLAR B P b R L 4 5
I8 41 9 U Al T SR 4 A DC I S g TR BRI, 15
BB 22 AR A e AN R AR A7 ). X — S5 SRR,
AR T o988 A0 Mt kR p R £ B DC S AR B
RFEA TR 45 e B /)N = A B8 4 ) e e R4
VEF. X 55 [ A0 A R AN 3075 S0 T b oRe 40 i S
DC PR FRIE AR ). B o b 472 o PR 4 e SR 17 3
K3 DC F¥ BT g P PR LA A 00— 20 B B, L AT AERY
BLEIELAE : (1) 18 24 B AR v A 25 R A% 442 = Jrh 8 440 it 44
KR B ARIRIEACT. SHETRSE SRR T EA,
Bets @ DC K TH 4 1 CD40 LL & CDI1 A5 iM AL A B
PEYUR, hEh s, UL PTURIKS MHC 73+ 11
AR, FihE % D0 KM, HEMEE CTL® ™ (2)
55 bR 40 B B SR 45 A OBV 0 2 1 T LR MR (R 5
(Danger signal), fEidFMHC 112847, FLHES T
RIS UL A MM T IL- 12 f& 5 20 b, M
5 DC BT SRk B AE P

IR ERe 2 FRBITNS AWiEEE, £
g Dukes’ CHILLT, o DU 5838 1 D) B i g 2
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