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The study on the enhancement of antigen presentation in dendritic cells by polyethylene -

imine modification of aluminum hydroxide nanoparticle
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[Abstract] Objective: To investigate the effect and mechanism of polyethylenimine (PEI) modified alumina hydroxide nanoparticles
(HS/PEI) on enhancing dendritic cell (DC) antigen presentation. Methods : DCs were loaded with HS combined with ovalbum (OVA)
antigen in the presence or absence of PEI and co-incubated with BsZ cells. The activation of BiZ cells was determined by CPRG assay.
The expression of ubiquitinated OVA protein in DCs was detected by Western blot. After incubated with HS/PEI-OVA and different
stimulants (IFN-a, R848) , IL-12 expression of DCs was detected by ELISA , and the activation of BsZ cells was determined by CPRG
assay after co-incubation with B;Z cells. DCs loaded with HS/PEI-OVA were co-incubated with CFSE-labeled OT- I T cells to detect
the proliferation of OT- I T cells. The increased percentage of CD8'IFN-y'T cells and IFN-y secretion of specific T cells induced by
DC - HS/PEI- OVA vaccine were examined in B16-OVA tumor - bearing mice. Results: Compared with HS without PEI, HS/PEI
significantly enhanced the OVA antigen presentation ability of DCs, increased the ubiquitinated OVA protein expression and I1L-12
secretion of DCs. IFN-a and R848 could further enhance the presentation of HS/PEI-OVA by DCs. HS/PEI-OVA could significantly
promote OT- T T cells proliferation in vitro and induce efficient T-cell responses in vivo. Conclusion : HS/PEI could enhance antigen
cross-presentation of DCs and induce efficient T-cell responses.
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W 2R 40 i (dendritic cell, DC) £ 1 R = AE i
A REIRYT IS A2 56 . DC AR 3
S G IO 25 B 5 K ) R W TR 2 A Y (anti-
gen presenting cell, APC) . SR, DCHE P B R TRL
AL Tk = REfE 5 | S 783 S I 228 B A Tt
ZHNFREN R, 3858 DC XU T2 A/E T
SEAETE DCRERT R FHF I AR SRR
G BEAR TR R 5 Bt SRt A A 1 o HL 4 8
PEETTS S8 80 e A . SRR R AR
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ARV G 5 IO 25, T TGV 5 A 5501 200 L S 8 7 25
ARG IIURL FH T KR SR e L, B
SRR R BRHERE DY, R R, &AL
YRR A A SR TR AR AR A R
AEJI5mAE WAE R ATZATA T RS, Y
PRI 45 5 B o- ALO A4 K BURL S, DC XH7T 5L Y
TXRBERCF R ER . BaLtFRRW, R OIGTE
Jt# (polyethylenimine , PET) i FH T 3 R {£ 1% 2R G At
AT DL A 458 v 118 2 T R A RN $5 85007, AT A1
AL FE P e S ARG IS PETMB I I S A A
FRYR IR HS (HS/PED SR A 5 712 DC DR
Z HS/PELSE 75 AERE 38 DC AT A RS AR 5L 15 4
SR T 20 2 B AL

1 #RFTTE

L1 A
S ) ] 6~8 JE#4 SPF 9% C57BL/6 /)N R,
MEYE , PR 18~20 g, 1 [ 47 M R LU AL R 2 rhols o
6~8 JEl i SPF 2 OT- 1 /INER, MEVE , /R 18~20 g, iy
I B SRR S e bl o SERR ST A 35 |
PRI ERAE 24 345 B 5t b B2 24 R S sh 1 B
Do ftbifE o 2 HOAR AR mutuDC 20 AR BAZ
200 J ok v 5 ) 9 =2 bR v ) £ ) A A5
. DMEM 53256  RPMI-1640 15 3536 i 4 ML 375
PBS (Gibco 2~ &), 5 ) ; B9 35 & 1 (ovalbumin,
OVA) PEL, CPRG (chlorophenol red--D-galactopy-
ranoside ) (Sigma 2y 7 , J[F ) ; HS(Chemtrade Chemi-
cals 22w, £ ) 5 8 1 8 5 A 3 ) & (Thermo
Fisher Scientific 2> &) , £ [F ) ; R848 (Invivogen NG
) ; F9 2 (interleukin , IL) - 12 #5575 (eBio-
science ), £ H ) s OVA HTA (Santa Cruz A7), 3£
) s His b2 85 [ 4l 4L JFORE Ni-Sepharose excel (GE

Healthcare 23 A , 32 [# ) ; CFSE (carboxyfluorescein
succinimidyl ester) (BioLegend A ], E[H )
12 7
1.2.1 @3z A HS/PEI-OVA # 4] %

HVETF CD11c: SVAOLT 54 LK C57BL/6 /N R
JE A8 mutuDC 4 IRRTE & 1098625 1135 100 U/mL 7
7% 100 mg/mL 5 5 K .2 mmol/L L-7 2 Bt e 1
DMEM 5% 3% 3 355 3% | BoZ 41 i bk (235 LacZ Y H-
2K"-OV Ay J5 52 PE CD8'T AU 24 5888 ) 7E 75 10% /13
A= 1MW L 100 U/mL 7 5 % L 100 mg/mL 4% 5 % .2
mmol/L L-4% 2 B I 1Y) RPMI- 1640 15 7 5 15 5%
# 0.5 mL HS(5 mg/mL) fill A 1.5 mL PEI(8 000 Da,
25 mg/mL) J5 5 OVA # IR =R NI E 1 hifil 25 1k
HS/PEI-OVA IR G
122 CPRG &M DC 24t R 4942 248 7

mutuDC ZH i (2x10°4™, 50 wL/AL) Al [
Pt % (interferon, IFN) -, R848 ]/ FI il J&5 1 HS/PEI-
OVA (10 pg/mL,50 wL/AL)IRA JEHA 96 L U KK
FML,6 h )55 BsZ 411 (2x10°4~, 100 pl/AfL)37 CALips
B, B0 B, 200 wl PBS T UELARME)S A
CPRG TAEM,37 CHEFE 4 h 5 IMAZIER (50 pLAL),
850 g 5.0 7 min Ji7 B _E3 , BEARIX 595 nm P A
WERE o BaZ 40 M5 5 1 5 OVA BTG H P LacZ
(463K, 5 CPRG BAEWIES & 5 U 41, il ad
TR Y FEE G B Z 2 A O 6 AR 1 150 o
1.2.3  Western blot#5 DC #:2 Z1LOVA & & ¢4 F 4

mutuDC (5x10°/>) 535/ 5 PEI-OVA \HS-OVA |
HS/PEI-OVA (10 pg/mL)F 37 CHIFF 6 h 5 LA PFO
(perfringolysin O, 100 ng/mL) &b HH 30 min, &0 5 UK
B YA B s A ) S e 1Y R R B R
i TR ZHTAY 2 5 4R PRO PRI iz &
fEEA™, A Hise bric iz #IbE A gifb TH
Vx3GFPRlA 11 (30 pe/mL) A ZE R 1 2 1Y PFO
PRI, 4 CHER I fIA Ni-Sepharose excel /2
MR, 4 CHEFRIRA 1 WE kR G YUB EENE
WATERZENT AL . 005, S S mmol/L BKIBEFY
Tris-NaCl 2 3P % (20 mmol/L Tris-Cl, 300 mmol/L
NaCl, pH 8.0) 75 VER A , 5 J5 FH & 250 mmol/L B4
A4 Tris-NaCl 2% MR eI his6-Vx3GFP &5 & 11z £k
FH . VERAE 4 C T LAPBS BT 1%, F & 4E Y
12 ZACE FMRAFAE-80 °C., il Western blot & H:
FZ ZILOVAEREH S &, BEEMZEIEA
22 SDS-PAGE 735 , 7% #| PVDF i, A OVA Bifk
4 CHFE L, TBST PEAR 3 K5 Il A HRP ARICHY —
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PUEIR TWEH | h, TBST PR 3 W5 infb 2 % ik
), e 2 R FHBE I R S T 3GHA T 537 o
1.2.4 ELISA i:#1 DC i # HS/PEI-OVA J& 3% 7~ L
EPIL-12 89 &k

mutuDC 4l g (2% 10* 4>, 50 wL/AL ) 1 il 3 55
(IFN-o . R848) /F F Hij J5 1) HS/PEI-OVA (10 pg/mL,
50 WLAL)IRA E A 96 FL U JIERE 374k 37 CHFE 6 h
5 ORI 3% 13 . ELISA B 1 3% 1y
IL-12 19 3%34 .
1.2.5 CFSEARi2690T- 1 T#mpedg 4 3

BLOT- T /N2 B A CFSE Juh (2 B
10 pmol/L) , 37 CHEF 10 min, T A 5 R TR T8
PBS, 7K 3 5 min, {IK & 250> 10 min J5 2L RPMI-
1640 3 35 Wi T2 % 4x10°/mL; 2x10° DC 430911 5
PEI-OVA .HS-OVA .HS/PEI-OVA (10 pg/mL) T 37 °C
I E 6 h 55 _Eik CFSE FRic iy OT- T /N BUILAE
YA (4x10°)TR A 37 CHIFF 5 d, XA AAS:
I CFSEFRCH OT- T T 405
1.2.6 HS/PEI-OVA %% & ) &4k A CD8'TFN-y'T
o JiE, Yo B PR T 28 A8 5 i TN -y 4 2]

C57BL/6 /N FAE T M &8 T V5 4270 B16-OVA
YL (2x10°4~/100 wl) o FERAEIR A KIS 7K, 5
FEIR A KB/ INGT, AL, A2 5 3, WG e
I B 25 VE 5 OVA L HS-OVA  HS/PEI-OVA (54l 15
pe/15 wl) , LA PBSAE A XF BRATL ;56 12 KB bk i ot
DC-OVA .DC-HS-OVA . DC-HS/PEI-OVA $£ # (5 2
5%10°4~/500 wl) , X AR ZH 13 5 DC-PBS (4 H 5%x10°
AN500 L) o 5516 2K, BN UG FIbk EL 45 4 i, 5
10% 152 1375 A RPMI-1640 5241 0 5 A 48 FLAR
(HfL 2x10°/mL) , & L SIINFEKL (1 pg/mL,

OV Assr26 peptide) 3% CD3 HT4 (5 pg/mL) FFAIIEL 12 h
Jei , BFLIN 50 ng/mL A3 % g L 500 ng/ml 55 5 F 34K
F12 pumol/L 55 R HEAAR I il 71 4k 22 85 5% 6 h, Wik 4
it i 2 200 AR A T CD8 TFN -y T 41 it e 3% ; 7 38%
72 hm WO 3R FIE , ELISA K35 3% 13 v IFN-
VK- CD3HUAARAE A BHAE T R
13 %itEF ik

SR H GraphPad Prism 7.0 24 474811
SEOHT 25 LB A R AR 2 (v £ )RR, 24
JE 1 Rk AR B R 2R T 22 43 HT (one-way ANO-
VA) K5, 2 41 508 P EL R FH LSD vk, P4
ERBIE LB K. P <0.05 NESA ST F

=\
=,

4t

=A

2 ES

2.1 HS/PEI & % 3% 5% mutuDC *F OVA & & 49 3L R
REMAR

BT ¥ E HS/PELZE DC Hi R 42 52 v /R #
AN TA] e i (0.001,0.003 ., 0.010,0.030.,0.100 ., 0.300
1.000.3.000.10.000.,30.000,100.000,300.00 p.g/mL.)
() PEL.HS \HS/PEI 53 ] 5 OVA [ (10 pg/mL) =
B 1 h, mutuDC %1 2% PEI-OVA (HS-OVA (HS/
PEI-OVA J5 5 B,Z 41 37 “CH¢ & i 7% , CPRG 46
W DCXFHLIFE LR RE ST o 45 R I, B & 94 K
R LT, 5 PEI-OVA (HS-OVA 444 kb, HS/PEI-
OVA AN B 2 EFH(ET 1A B) o FF H 440K
WKL M BE M 3 we/mL I, mutuDC 71 2% HS/PEI-OVA
XF BsZ ARG C 2 s T AL (T 1B) e fe
LS, OVA B IR S B0 10 pg/mL, K Uk
JE R 3 pe/mL. #2785 HS/PEL 7] & 35 14 5% mutuDC

A B
257 - HS/PEI-OVA v 25 .
. 2.01®=HS-OVA 2.0 -
£ | 5+ PEL-OVA E s
K K
w 1.0 © 1.0
S S
0.5_._.:;1::£DA o T 0.5 |:_||-—| ]
0.0 T T T T T T T T T T T T T T T T 0.0 T T T T T
T N R O R R R R RO RO PO T N ID (D g e
NI AN RN RTINS T ARy NP G o
QQQ.QQQQQQ.\&’\.Q,\S\Q?@%Q%Q%\)eXQ 8\*& QQ QQ)\’O ?‘%,0? Q)\’O ‘ZQGQ\\
NPILVRIY o
%Q &0‘&
S
S

A AR R BE AN KR SR 5 OVA 22 (10 pe/mL) BE G5 , DC 2 2 6

IR 3 B 9 A ORI A h 3 wg/mL B, DC 4351 £ % PEI-OVA | HS-

OVA HS/PEI-OVA J5 %I OVA B8 e J) . PIEH LLEL,"P < 0.05,7P < 0.01,n=3,
El1 CPRG % DC 451513 PEI-OVA HS-OVA \HS/PEI-OVA 531 OVA KR Z2RE S
Figure 1 The efficiency of OVA cross-presentation by DCs loaded with PEI-OVA, HS-OVA or HS/PEI-OVA was deter-

mined by CPRG assay
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XFOVA BRI R AR T

T ER VT HS/PET 34 58 DC Bt Js $2 52 46 H A HL
il , mutuDC 5 PEI-OVA . HS-OVA ,HS/PEI-OVA T
37 CHIFH 6 h 5 I A PFO ZbBE DC, R4 LITE
WFFE CAIESE 2 AL EE FRENS 5 DC 1938 SUH 2 0%
FRSePE TN AL T, PRI IRAT 1S vz F AL A 4l
{6 T H Vx3GFP Rl 5 25 1M 134 PFO 23 DC |
P E T ZEE A, Western blot # il Hpyz &
fEOVA EH M FIL . 258 BIR, DC 2k HS/PEI-

OVA J5{Z Z1L OVA A KA & 5 T PEI-OVA
FIHS-OVA 41 (K1 2A),

A DC 431 Z2 R i i R 7, Fe TL-12 1) 58
i AR HEAE AR S AT T AR A it
— ARV HS/PEI-OV A FIJFOG DC 4336 TL-12 (52N
# mutuDC 73 5] 5 PEI-OVA .HS-OVA . HS/PEI-OVA
T37 CHFE 6 h 5 I L3 , ELISA & 4 g 15 77
FEHIL-12 3%k . 455 WK, HS/PEL-OV A Hil3#
DC 3 TL-12 7K B i i T A P 4 (141 2B) .

A N 500 000 - b —_—
O ?\\Q@D x 300 1 x
NN Eg 400 000 - 1 ]
ﬁé 300 000 A = 200
oo )
=< =N
= 2000001 =
5 7 100 A
£ 100000 -
45 Do hova PEI-OVA HS-OVA HS/PELI-OVA PELOVATS.OVA TS PELOVA

A Western blot £ DC 4351 1 2% PEI-OVA \HS-OVA . HS/PEI-OVA J5 PFO £ U HiZ Z 1L OVA 25 0 #3K ; B ELISA K DC 43 31 1 2%
PEI-OVA \HS-OVA \HS/PEI-OVA J5 3538 35 R IL-12 195556, BI4LIE#, P < 0.05,7P < 0.01,n=3,

1= =N

2 HS/PEIEE DC H/EIR 2881 R IL-12 B9 43 i

Figure 2 Enhanced cross-presentation and secretion of IL-12 in DCs by HS/PEI

P 254 PEMBA A 28 SRR AT ]
DR DCXPLIFI A SARER 15 A R00) T AR 25
2.2 IFN-a#= TLR & # %] R848 *F DC #% 2 HS/PEI-
OVA 837

TLR A T-TFEN 0] 845 DC R Pi 4 52 e L
V5 BP0 BE NI SO SRS TLR i 1-
IFN XF DC 425 HS/PEI-OVA 52 , mutuDC 171 2583
R (IFN - o, R848) 1 FH Hij /5 19 HS/PEL-OVA T
37 CHFE 6 h 5 U1 , ELISA K 4 i 1 7% 3%
HIL-12 925K 5 BZ 4L 37 CHFF %5 , CPRG
PA I DC X HS/PEI-OVA IR EE 1. 45 IR,
5 R HS/PEI-OVA £HAH H , IFN-o 11 R848 3]
P DC A3 TL-12 (7KK 5 2 4= (81 3A ), HLRgE
— % BsZ 20 M R TE Ak (81 3B) o $27R IFN -
R848 A] #E— L1455 DC X} HS/PEI-OV A /)58 A&,
75 T R T 4 2
2.3 DC # & HS/PEI-OVA & &
#3858

DCFFHe S5 T 4b FBE 52 25 T 4 A 78 033 T 41
T3 A B4 [ Bt 23 AR 1 T 40 LA 365 . OT- 1 65t
PRI/IN B CD8 T 4 i 1) T 248 Jfd 52448 (TCR) 4 S 1 Ul
H-2K"-OVAxsaa0 HF DC 7128 PEI-OVA  HS-OVA |

FRHOT-1 T

HS/PEI-OVA J5 5 CFSEA71C 89 OT- T /)y UL 20 it
37 CHBEFE 5 d, T AN AR OT- T T 4 i 3
FH ., 45N, DC 7% HS/PEI-OVA S OT-1 T
41 i 9 14 5 (80.1% ) Bt /=5 F PEI-OV A 41 (27.0% )
FIHS-OVA 2 (43.3%) (F 4), 25— LUESE HS/
PEI B & #1458 DC 38 A2 2 P75 45 5% T 41
L B g8 1V 2
2.4 DC-HS/PEI-OVA J& 4 % % 3§ 3% /s R4k )4 CDS”
TFN-y'T 0 it 2o F B S T 40 6 TEN-y 84 2 i

T WEE DC-HS/PEI-OVA #1755/ NEUAR T
RS AL B O, FRATTEE ST /D F U B16-OVA S48 208
RERL 2 7 K43 3 25 F OVA L HS-OVA 5 HS/PEI -
OVA Ik B2 45 91 Yk 9% , 55 12 K DC-OVA . DC-HS-
OVA 8 DC-HS/PEI-OVA J& &k o 5% (& 5A) o
5516 K, /N BRI Fipk L 45 40 i, FH SIINFEKL 5%
CD3HUIARF R 12 hJ5 , =N e AR A CD8 TFN-
v THIML R, S5 R, HS/PEI-OV A G 41 1 itk
£ 20 Jf 75 14 4038 3 STINFEKL #il 45 CD8*TFN-y*T
21 HE R BH (2 5 T OVA 40 HS-OV A 4 Al PBS X i
ZH (B 5B), 72 hJ5, ELISA ¥ I 40 i 3% 55 | i
IFN-y/KF- o 253 7R, 5 PBS F1OVA 4 AH [t , HS-
OVA TRELH B IEN-y 7K A — 2 P2 BE B T 5 i HS/
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A 2000 - PEI-OVA %02 2H TFN-y/K -3 2 B i 3% (81 5C) . LA
. . . SRR HS/PELLE AR PN W] I 23458 DC X5
-0 * T S AT AL T AR
E‘f 1000 - 3 0% i
= L AR B0 M S S R 4
|—=| TREWGE T 2B B R R B R P TAAR SON , 17
0 T AHEVE A A A S e 25 . AT AT UESE,
5 s . SRR G R JOR HL A TR 5 A W B RE g, Tl AHE
' . ! AIEPEER DY, PELH TR IE AT AE B gk
201 — ™ SR T R R T LA L ARBFSELL OVA 1K
7 s BRI, L OVA 5571 CD8 T 21 i 244 5898 BoZ 1
o N A, CPRG VA6 BoZ M 754k . FoAT T2 B0
2 109 (R 19 OVA (10 pe/mlL) 5 HS/PELIR 4 )5 B 7T L)
0.5 5 TR 1) BsZ SN, $2 7~ PEIB i Y B ER A0 551
. | | | W] DA R B DCPUR RS AR IRICE
PBS  IFN-«  R848 DC H s e B BT & 25 A AU N 2

A mutu DC #2349 (IFN - o, R848) 1E JII 1 5 9 HS/PEI - B G  ASTUEIAH O 2ES, SN SA L, 72
OVA, ELISA B4 55 77 L P IL-12 B934 B: 5 B.Z 4/l 37 °C ZALTE IR S T AR RS AR R0 Simg 209
2 “PRG K 4 1< _ HELAS ) AR L . . —
WAL, CPRG USRI DCATHSIPELOVA SRASREAIZEAC 0 g T T LIZh 402 2 (LR U TR Va3,

A, P <0.05,n=3, . % N
3 IFN-ofl TLR RIS R848 3¢ DCI2 2 HSPEL.OVA PO Al AR VAGFP TH A 12 i) o3 i

- RN 2 Z AL LY R 1 PO ]
Figure 3 Cross-presentation of HS/PEI-OVA by DCs can VL% 325 40 B TR M I A R B SR A R
be enhanced by IFN-o and TLR agonist R848 I, A5 38 12 Western blot £z T PFO b #HiY DC
A Negative PEI-OVA HS-OVA HS/PEI-OVA
A
7.5% 27.0% 43.3% 80.1%
| | — —
2
o

B 100 - o
IL|
80 -
S 60 1
B 40 A
i
2
20 -
B bbb

$&;&\'\‘§§ng ?;\%,\2:\;\,0* "
DC 1 £ PEI-OVA \HS-OVA \HS/PEI-OVA J5 5 CFSE ARIC Y OT- 1 /N RUBEARf 37 “CHLIER 5 d, WA AR CFSE ARIC ) OT- 1T T4A
MERREAT (A) R GeiHEI(B) . WZH B3, P < 0.01,7P < 0.001,n=3.
E4 DCHi#H HS/PEI-OVA FR2ZERi# OT- 1 THARILHE
Figure 4 The proliferation of OT-I T cells induced by DCs loaded with HS/PEI-OVA
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_ B16-OVA _ 4075ppg | .
Days 0 7 12 16 2t Hsova .
4 4 v = = HS/PEI-OVA -
i.n. i.V.  Immune response > 1.0 B
PBS DC-PSB z -
OVA DC-OVA 205
HS-OVA DC-HS-OVA 8
HS/PEI-OVA DC-HS/PEI-OVA 0-
Vaccination no stimulation SIINFEKL anti-CD3
C
320015 pps .
=(OVA
2 400 A HS-OV A sk
= HS/PEI-OVA =5
M

IFN-y(pg/mL)
=
S
S

no stimulation
A FHERP BL6-OVA SR8 3R AU HE 7 fpdi /N BRUBRRY 435134 T OVA \HS-OVA 5 HS/PEL-OV A 4002 ; B : T X4 A AG I CD8 TFN-y'T 41
LA ; C: ELISA R M A0 A 7 B IFN-yRY/KF- . BZE HEEL,"P < 0.05,7P < 0.01,"P < 0.001,n=3.
E5 DC-HS/PEI-OVA %% B16-OVA /R 5 B Z G35 /NR K M CDS'TFN-y'T ZHA EL 2 R 45 544 T 4 A8 IFN-v 9 53 i
Figure 5 Vaccination with DC-HS/PEI-OVA significantly increased the percentage of CD8" IFN-y*T cells and IFN-+y secre-

tion of specific T cells in the B16-OVA tumor-bearing mice

JL b VX3GFP 43 85 11z R AL bR 2 11 1) R Gk 1
M. S5 R I Y OVA 5 HS/PEI 454 )5 , DC 41 i Y
R Ub-OVA B 38/, s DC 4334 Th #Y
2 PR 12 B4 0E 52 ] LA 2E 0 P Ttk e 20
JL(CTL) B2, 3l kil DC 28 OVA BX & 44
KIGURL 5 43 W 1L-12 A2 4k, FAT1 & 30 DC £ 28 HS/
PEI-OVA J5 43 WA TL-12 B @ 38, F B HS/PEI 7] 38
BN DC HiZ R AL A Ak S TL-12 (53 1675
3 1R AR 4 A B IV 2

L IESE IFN-o/ BREA R T DC 1Y, 3558 DC
XTI A8 A2 AT 3% CD8 T4 e, DC
FIEZFITLR, TLR W3 /& DC SEA 38 A i
) G HEAE 5" . TLR7/8 34 71l R848 \TLR7 F 81 71
Imiquimod H[J DC 7 i 2 1-3# DC F i MHC 112543
FHFLHNE > T CD40.CD80 . CD86 il F 1k , I 14 Hn
TFN-a 43 222 AR5 25 AR SE T TFN -l
R848 Hl 38 ] ik — A HS/PEI 143 DC 28 X 4 5
FIVERT . HoAth TLR R4 Poly (1:C) .CpG . LPS %%t
HS/PETHHH: DC A XA R AW E A A Rrit—A5%

J T R HS/PET RE 75 75 /)N B Py 1 i
DC X} OVA HU 5 A 38 AR S gE 175 R =44 CD8 T
YIS AL, F A1 OVA \HS-OVA 5{ HS/PEI-OVA 1
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