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Chemotherapy is a category of traditional cancer treatment that uses one or more anti-
cancer drugs as part of a standardized chemotherapy regimen to eliminate tumor cells,
but its major problems including identification of the dose for best anti-tumor effect, and
minimization of unpleasant adverse effect. In recent years, tumor microenviroment (TME)
has caught a lot of attention in improving therapeutic efficiency for cancer. Tumor-
associated macrophages (TAMs) are one of the major factors affecting tumor
microenvironment, and two types of macrophages, M1 and M2- type, are found in the
TME. M1-type macrophages are anti-tumor macrophages; however, macrophages reside
in the TME are often M2-type, which function in promoting the tumor growth through
the release of anti-inflammatory cytokines. Therefore, the regulation of the M1:M2 ratio
may be a novel, effective and smart strategy for the anti-cancer strategy. Furthermore the
hypoxia stands as another key microenvironmental factor regulating multiple
phenomenon associated with tumor progression. In this study, silica mesoporous
nanoparticles (MSNs) were used to deliver multiple drugs (a hypoxia-activated prodrug
and an immunomodulator) via the enhanced permeability and retention (EPR). This

combinational strategy was anticipated to inhibit tumor growth and concurrently activate

the immune system, leading to the production of tumor-specific cD8* T cells. The
brilliance of our newly designed combination therapy is to prevent the formation of
secondary tumor by induction of the immune memory. Our preliminary results showed
that hypoxia-activated prodrug was able to inhibit Lewis lung carcinoma (LLC2) growth
in hypoxia condition, and immunomodulator was sufficient to induce polarization of M1-

type macrophages. Also, we verified that our nanodrug exhibited better efficiency in
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growth inhibition of LLC2 and M1 polarization. In summary, this silica based

combination therapeutic strategy holds the promising potential for clinical use.

keyword: tumor microenviroment, immunotherapy, drug delivery system
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Bone marrow- Crosstalk between BMDSCs and cancer
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LR 25 TLR-7 2 £ 88 ¢ chi & 5 50 Hyeel if[ia}%' » T A ."J#E“ff i if,is)%' o @ fr
Ehagpr g P Aps FRTLR7 (AR E e ¥ ¥ 22 - » ¢ BEE
wmie s R B2 SR b Y FRR TR R MR ST AR
end gk mie e o g FEd TLR-7 7% i 2% NF-«B (nuclear factor-kappa B ) ¥
Eade (R K JeAp M oenimre T3 3o A IR P 1-9) o NF-xB T # §.7 - F a2
SR RAE PG fodrdl 3y IkBa ) AE &8 0§ H AR A PF o NF-kB fodr
#1130 IkBo )= cdf & 48 € 715 IkB jgcfiv o @ [kBo $-v Bk v > & #-H 3k IkBa
5% 1t o @ 1% IkBa S NF-kB F %3t %k > $ ¥ IxBo 4k Fov fie B 970F 2 o 4l
B NF-kB 47T RS Pl P » L@@ g %463 DNA F R R 50
“950(f] 1-) - DNA 4r NF-kB )& e £ R T k ¢ 2 HH v v o 4ol i 47 2
RNA F & f5 > izt 3o T 25 DNA 45 MRNA T8 m R F L 39 7> &
B d BM R me s B A e A4 B LF RADM me F S o

IMQ #0502 & 1% 50 5 BBEA R B e 02 0 % Lehe
PR R B LSS 0 IMQ A S G 2 ML ddp i ehd) i

=
B

sheninvitro § 5% ¢« BRI 0 F1E %A IMQ @ fE % S chdE ML E R

*zm\av

T

F o 2
fn e FE R v A R B LF AR B (Rlmre Tl o gl th o L gk 3F R zfﬁe:}g d1 IMQ #r
A4 KR FIF RRA R B R IR e ehe 2 990

bt PR E 0 IMQ TF R LA S F S KRR i LB T 7R
%’aﬁ%ﬁﬁam¢ﬁ%ﬁﬁﬁwwﬁwa%%ﬁﬁ%*““”f“7*’*ﬁm

LR S EE - S A E S 2 T R 2 DAL B R L
B st AP R PR AR AR IMQ 0 F 2 i FE 45 B IMQ LT
BB EE- B RRR LR SR R
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B 1-8 Imiquimod (IMQ) i+ £ & # 5% °

( l Imlquimod

Pro-inflammatory cytokines
(IL=12, IL=1,. THF-c, IFM-x)

& L A, Somane 2004

Bl 1-9 Imiquimod & * #+4|7 £ B 4/

18
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1.6 Tirapazamine (TPZ)

Tirapazamine » #§ # 5 TPZ > i* & 3% 2 3-Amino-1,2,4-benzotriazine-1,4 Dioxide -
éé—f#;‘ 4o@ (B 1-10) » » 3+ & 5 178.158 g/mol » 7 5 g K M ss e fe o L &

PR AR BRBER T AR RE TR RN hB R ER L LG o

A o I F

\F'

CEST M RB R (TR - g BT > H T ]
I AR BREEF @ A2 p d A 5o DNA s o i@ DNA #7707 sg =
ek (B 1-11) 5 ¥ ehe 340 d A7 § 2 5 DNA & & 4p B eidp i s
( DNAtopoisomerase ) » F]m ¥ 5% DNA &2 (7 ¥ ehi3 42/ » H R w2 k-
o pm TPZ e S hzir 547 ¢ AP IT R 24 3 WP ¥ & TRk = 8
kg B ST o

AT s NI G B RME BB T SRES KL T éi'}%“ﬁ%ﬁ"@? K F EE D

Fplmie o Ram b ;tmvf,;w 4 4n 41 %899, TPZ 1 2D 15 % thimee ¥ BE G AL

L AR me G B 3 o I 3D B N Y sk AT EF S s ipEd a0
TPZ & %4 &7 Fy FiEF SR AR A s g /3 SR UIT I 3 Ty

—

3 RB ORI EE AR > FI AR T ,r{tf | % 7 2 KRk L B
B ko W e TPZ e i fir b e

19
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o
NT
AL

r}|+ NH,
o

B 1-10 Tirapazamine (TPZ) { & ‘&4 .5¢ 7

B 1-11 Tirapazamine ¥ %* 54| @
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F2F FHRHEERE

2.1 BEH
%\"‘ ‘?Eﬁ;‘ﬁg‘-"%\ﬁ

2.1.1 'wmve P %k

BE LR SV E R i B

Cell culture Dimethyl Sulfoxide DMSO MDBio, Inc (Qingdao,
China)

Sodium chloride NaCl Sigma-Aldrich (St. Louis,
MO, USA)

Potassium chloride KCI Sigma-Aldrich (St. Louis,
MO, USA)

Sodium phosphate dibasic NaxHPO4 Sigma-Aldrich (St. Louis,
MO, USA)

Potassium phosphate monobasic KH2Po4 Sigma-Aldrich (St. Louis,
MO, USA)

Trypan blue (0.4%) C34H24NsNasO014S4 Sigma-Aldrich (St. Louis,
MO, USA)

Thiazolyl blue tetrazolium bromide | MTT MDBIo, Inc (Qingdao,

China)

iScript cDNA Synthesis Kit

Bio-Rad (Hercules, CA,
USA)

iIQ SYBR Green Supermix

Bio-Rad (Hercules, CA,
USA)

Griess reagent (modified)

Sigma-Aldrich (St. Louis,
MO, USA)

1-isobutyl-1H-imidazo[4,5-
c]quinolin-4-amine

IMQ

TCI (Tokyo, Japan)

21
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Escherichia coli 055: B5

3-Amino-1,2,4-benzotriazine-1,4 TPZ AdooQ Bioscience

Dioxide (Irvine, CA, USA)

Recombinant Murine interleukin 4 | IL-4 Peprotech (Rocky Hill,
NJ)

Recombinant Murine Interferon IFN-y Peprotech (Rocky Hill,

gamma NJ)

Lipopolysaccharides from LPS Sigma-Aldrich (St. Louis,

MO, USA)

Anti-mouse CD86 antibody

Biolegend (San Diego,
CA, USA)

Anti-mouse CD206 antibody

Biolegend (San Diego,
CA, USA)

Chloroform CHCI3 Merck (Whitehouse
Station, NJ, USA)
Isopropanol ether CH3CHOHCH3s J.T.Baker (Phillipsburg,
NJ, USA)
212 31% B 7
AT LM Accession Bl (.53 3)
Number
Glyceraldehyde-3-phosphate NM_008084 F-ATCTTGGGCTACACTGAGGA
dehydrogenase, GAPDH R-GCCGTATTCATTGTCATACCA
Interleukin 12p40 subunit, IL-12p40 | NM_008352 F-CCATTCCTACTTCTCCCTCAA
R-GCATTGGACTTCGGTAGATG
Inducible nitric oxide synthase 2, NM_0110927 F-CTCCTCCACCCTACCAAGTA
iINOS R-AAGGAAGAGTGAGAGGCAAAG
Chemokine (C-X-C motif) ligand 10, | NM_021274 F-AGTGGATGGCTAGTCCTAAT
CXCL10 R-AATTCTTGCTTCGGCAGTTA

22
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22 AHKRE

- FHERRLHE

RELH

R 9 A 5

128 -k #, (Water bath )

Precision 280 series Thermo Scientific
(Waltham, MA, USA)

1728 ¥ % 48 (Cell incubator )

SCA-165DS ASTEC (Japan)

% it K478+ % (Dynamic light

scattering, DLS )

Zetasizer Nano ZS Malvern
(Worcestershire, UK)

M3l 4z 4 47 % (Microplate reader )

Sunrise TECAN (Ménnedorf,

Switzerland)

BAEYREPRTEZE A (Real-
Time PCR)

CFX Connect Bio-Rad (Hercules, CA,
USA)

Az Bk e 4R % (Ultrasonic

Cleaner)

Aquanonic 75D VWR (NY, USA)

% i# 3o % (Centrifuge)

Z 36 HK HERMLE (Wehinogen,

Germary)

¥ sk sk ik (Fluorescence

spectrophotometer )

Cary Eclipse Varian (Palo Alto, CA,
USA)

k& & 3+ (pH meter)

PB-10 Sartorius AG (G0oettingen,
Germary)

s fmre ik (Flow cytometry )

FACSCabular Becton Dickinson (NJ,
USA)

3= B (Vortex-Genie 2)

G-560 Scientific Industries (Bohemia,
NY, USA)

oz p B2t #icik (Cellometer)

Auto T4 Nexcelom Bioscience (San
Diego, California, USA)
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w2 th LA T R A A % ik
LL/2 Mus musculus, mouse NCKU (Tainan, Taiwan)
RAW?264.7 Mus musculus, mouse BCRC (Hsinchu, Taiwan)
24 F R

e FakRfHGHE

7%’ 8L |

R

1% 02 ~ 5%C0O2 ~ 94% N2

¥

[N
o

77 % (Taipei, Taiwan)

( Taipei, Taiwan )

5% 02 ~ 5%C02 ~ 90% N2

-

T &

¥

7352 (Taipei, Taiwan)

( Taipei, Taiwan )

10% 02 ~ 5%CO02 ~ 85% N2

R
Lt

7352 (Taipei, Taiwan)

( Taipei, Taiwan )
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$=2% F5% 2

3.1 A RIE-F G RITsHRE 4 7 & Dynamic Light Scattering

Analyzer (DLYS)

S

RIL - Rdrt o PR ERSTRIRT §FHEPER 0 2 P T AR

A2 HC R T T I A R T ABR Y A R LR RS

4o

R e I

N
3

o

e XPEHHMSN 2 E F =8 5 Img >+ & = F2 eppendorf
™2 ddWater w3 %18

By B e § MA R R R

> w0 o

- gz wulpd = =%
5. EPFi3 2%

3.2 Tirapazamine(TPZ)2 #&{*»x % (Encapsulation efficiency, EE)

BRI TPZ £ 460 nm PG - e R HT s LB 2 R KT IR
ELISA reader ip| £ # v fek i 5 Bl £ 24 5 £ 02 2 o

#H 3

1. #e B EHHMSN LT+ =2 % Img >+ 2 = 2 eppendorf

2. 12 500pl hddWater w i 8 0 B R TR A RT 10 s R-EF
<l

1210000 rpm » 25°C ik Fgg.o 10 4 48 0 e B} It

TAF L 3H A3

2 ELISA reader 3§ B~ #i% & 460 i F Xk E

i TPZ el i o &

N A o

M3E O~ R el

25
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8.

FEOEE%= (3 R PR B § RIPAE SR T L B S RE)X
100% (=5%-)

3.3 Imiquimod(IMQ) 2 % {*»x % (Encapsulation efficiency, EE )

B IMQ A E B R kil s TR T I F AR L

EET S BENE S VS IR R T AR

2%

1.
2.

© N o g &~

Moo X EL HMSN 2 F 2 5 Img >+ © = 2 eppendorf

12 100Ul 7 PBS i A 0 KR E 924 [ PER PR XA R 5
a1 o

H#-w i3 2 PBS eh f2 VA8 Tt 60°C #-PBS %3

12 5004l DMSO W i3 % 4

1 F kR > Eow ok 300nm o JeP-FTE £ 360nm % oend F B

i IMQ 1B 8 # &

M~ RO R

PE OEE%=(FFRAP P HEL Z E/PME SR L EFH BT
100% (=34-)

3.4 %P 5%

341 w4
el AR 5 CO R4 ez % H ) 12 &
me AR CO2 B
LL/2 37C 5% DMEM
+10% FBS
+1% PS
RAW264.7 37°C 5% DMEM
+10% FBS
+1% PS

5]

G imr k) 2~3 X M- x> BAPEY 78 &% o
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BiRpe R
(1) DMEM/high glucose
= d# A £ fe 5L

-+ Sodium bicarbonate 3.7g/L

AR PH & & 7.2~74 2 F

g A

+10% FBS

+1% PS

(2) PBS

NaCl 8g/L

KCL 0.2g/L

Na;HPO4 1.44g/L

KHzHPO40.24g/L

AEPH E A T72~74 2 FF
3.4.2 ‘wm%e Wi\

&+
_

© © N o a A w b=

[ S =
I S

A3t 37°C-kis #, % DMEM 2 PBS ¢ #

ELS o A S 1;}5@8& BAAS > 15mL e ¥

5 mL 7 PBS Bk me

4e ~ 500 pl strypsin » @ B ZEiEE B e G

B 2B 1037 CrRAH3I &

EhRE AL SS BB e LT ¢ A trypsin 2 2T LT
125 9mL 22 DMEM #-m e & T ~ dr4%

Bdmve Rl s Fren 15 mL e g

#d g I5mLge g I e T MEAE S A4
B g EdE o 7T e pellet

* 1 mL DMEM #-‘m*2 w %

i g b fEw Arehug & A
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3.4.3 m% A Kk %3

12
é" /’}\
;[ﬁ 4

&

© © N o a A~ w N o=

v

:M'%;l—f-mpé’/» /% l——/l? hgl]\ I\:J\‘F»ﬁ}glj"‘l:f":%‘ ]ﬁé’la

MRS S §

BEB?szngn‘g_lg &mﬁgkiﬁ' ) l}‘]ﬂ.L’%’!_ﬁ‘éc )\.}”m/ﬁ; ’ I}l ’!1\'_" DMSO ’ n? ’;'— 5/

B SN e Lk o

% .

T AR B B2 7%DMSO Hi % i
T e e dm Fe N
g (8 2 e pellet 12 7% DMSO 32 % % w i3

[P —Fz ImL 88 ff #-lmie & ST & B4 K ) ?

FBBREN L R L me LB S AC 10 A4

-20C » 30 » 48
-80°C - overnight

W TR F R AR - p AL R T LA
R S - B i E S T

3.4.4 % 2

R ST

Bk ol FRAVRIBN Y 95 A& A kH R mr g

BImL chlmfe ROFRE RS~ 3 ATER R RZ B ALY

TENITCEAEHE R
FARREC R i i

@ RIS 0 2~3 % i (7 A
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345 #F BB & Wi ihitid

R 32 : 4% hypoxiabag ( Bl 3-1) #-m®e ¥ ** 3% § B 1%0; ~ 5%CO; » 94%N;
iFE TR FRE  SRELT FFRT e A 30 AR LFF L
ﬁ o

# % 4+ hypoxia bag
B 47 1%02 ~ 5%CO2 ~ 94%N2 7R & § 8 4% 7g

1
2
3. M-F M ¥ » hypoxiabag~ i * O 5 MR R BRI EF # F L7 0 r
4. #-hypoxiabag 2>t 37Cr A HEFE %

5)

]Eﬁ,g,xe‘_f‘r;}fﬁ'% MR %% RRIEE gl rr

B8] 3-1 Hypoxia bag
3.46 #F ¥ fv 3k

BRI 1% 3 65 2 %-F o im etk RAW264.7 3 34 1 5 28 M1 4] fi 2 48 M2

ARG M BCER AR TR B N B o dm e ek (Y A 0 B im e ek (VR 1 1%

»

;,';e,

A e o ML A A 5 B adle 0 7 o IMQ 3 $4E
R iy M2 IR TE S f Bl o ORI R TR Y Ik § D E i e
Afy > TF R EERL LA T IMQ (8 0 ETFE v BR AL IR M2 A fhE e

=

29
doi:10.6342/NTU201703741



3.5

A ELEMLA PR e B M2 At Ry B £z ;I;Je? KA

AR REALE AR ARE e A E L M2a gl o

R

1 svaita- pfa™ RAW2647 * 3 & F s f Reud 2457 » FH R 12
)P

2. hrARHEFAE LY FH O RBIRFTRLEF T BRE

1

Control: % #32 %% 5 378 32 £ %

M1 (positive control): IFN-y 20 ng/mL + LPS 50 ng/mL

M2 (negative control): IL-4 20ng/mL

Free-form drug ‘e : IL-4 + IMQ 1 ug/mL

MSN-IMQ % : IL-4 + MSN-IMQ 1 pg/mL

MSN-TPZ&IMQ ‘& : IL-4 + MSN-TPZ&IMQ 1 pg/Ml
3. kYT kT KB CBE o copE I BRGS0 R
W B F 5% (MTT assay)

RIZMTT 28R 2 & § £ R i 2588w P R OpEZ (F% {5
EAREBR SIS 2B RSN (FFF) 0 %S5 L DMSO w33 > 1
Y235 5 B 3 BT0NM v Tk S 18 1w 3 P 03 A DI E o
H-MTT sealpe s & 10 & ek {9 5% (Baer @ k)
Binve A2 o 4o~ PBS P RS &

I

E 4o~ 200pL 910 & fFE MTT 224 (0.5mg/mL)
¥rmreiaw 37CHE AWM BH 156 &

FI# & FR-MTT #H = 244

%% $.40 ~ 100Ul 7 DMSO w73 % 4 2 &

4

2]
0]

#-‘mPe 45 ¥ >t shaker + @ DMSO 323 3 &% ¢ 4
#

#40 4 R # 3 ELISA plate ip] # vz sk

© © N o a &~ w b=

LR G 80 570nm eex Tk

10,24 5 v s 5 = (9 B fok B/Ed] ma ek ) X 100%
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3.6 W 3t¥kc

3.6.1 & 3 #,E

R e P BB L ER Yo e s I PR P R T

AT T e a0 F R 7 RO S 0.ImmP(uL) 0 T iR 18 4

fete itinre Bicis BT 300 g lim e AR 0 TR D0 ik R

# 2

1w el GIREFT fwoe - diodi & 42§ 5 50~150 4f i )

2. H#-A1R ime e 22 4] trypan blue 12 1:1 v 7R &

3. #-10pL bR A% 4o Bk 3R el

4, FEABEFET mr L ¥ TS

5. Bidvwmreip kR o wie kR 25 0 (4R d/4) X2 (trypan blue #
1) X #fE % 3 X10*= wre k& (cells/mL)

3.6.2 Nexcelon Cellometer Auto T4 p # e 3+ 8

BRI PRELp Ok B R for g w84 T R e
AT DA g B - imte B LR W ke 2] EE S F F ane T g e
EREE R d 4 o iv) § RPERP FTLp o

2

w7z e AR

KA fmRe e 22 L &] trypan blue 12 1i1 vt 7R £

20U FaRR &R A Pl IR Y

TR Sadi

o a & w D -

RE P B R
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3.7 AFZ&RERA

BRI E P mre poc mMRNA £ 8-H g4 5 gfg 20 cDNA > @ (841 B pF
Q4 F s (PCR) #-% Bt o & @1 H i 4e Ui 3 A fe te— Aoy i
DNA # % 5|7 § il F o d 2272 b MRNA fiwme @ 2R EHLE - & 73

+

SLad I T B RIFERTR BF I sk (s CiiE) 3 orAR > CiiEF AR
o BT B MRNA flmre pocnE A% § > B R BT B AR mRNA chk
3. € fr house keepinggene 4p 3 v i » T B R A Fafp L R E RSP &
73 I Je B B vt i o
#H 3
STEP 1. . wm®% ¢ % B RNA

B F (T T FE 2R pE T B e e 32 %;‘fi»vl‘,ff » 11 PBS Bk mie 2 50 4o
TriPure (200 pL/well ) #-‘m% ;3 f2 3 4c™ 3| eppendorf ¥ # % 5 2 4% > 4o »
CHCIls (200 uL/mL TriPure) » ZF ¥4 % 10 4 45 > #3554 3] 4°C ehidpo 3%
Tk 5 12000 rcf » 15 & B3 » B o [k -t R AP R ) iR
sreeppendorf f » 4e » isopropanol (500 pL/mL TriPure) - #=#ss b T 44 %
H10=x > 2F RNA 79 10 248 > #3554 1 4ACade 838 T8¢ 5 12000
rcf > 15 A s » 3o b iR § T 6 & RNA LS > 4o r T5%F)
# (1000 uL/mL TriPure) - & 3 # %% eppendorf i RNA Lk = » #5545
T A°C e 3% T diE 5 7500 ref > 5 A dadr > Ao #- iR (&

Il

Bgz) ot laminarflow @ #28 F 2 F HA R s o EARP IEE S 0 R
WE2 G kw200 H G e T * 5l E RNA chik & 5 im >
R B 9 RNA :260/280 1.8~2.2 ; # 7 47 F : 260/230 2~2.2 -

> RERY TR 2L PHRFHISTRER

STEP 2. # mRNA &3 = cDNA
A~ % & * iScript cDNA Synthesis Kit » 3884 = 20 uL fe & 4o £ % ¢

Reagents Volume

5x iScript reaction mix 4L

32
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iScript reverse transcriptase lpL

Nuclease-free water Total 15 uL
RNA template (1 ug)

Total volume 20 pL

£ pedd F id R ts o H-eppendorf B 2 B ART R 0 R TF BiFEF 0T

B R P
25C 5448
42°C 30 & 4
85C 5448

STEP 3. #-cDNA #%+ ¥ 12 real-time PCR Z_& mRNA # B35
primer stock & & % 100 UM » £ #-H #4810 & &g * o

~F 2% * iQ SYBR Green Supermix » &+ B & &% 10 uL o884 > e 4o
B :

Reagents Volume

iQ SYBR Green Supermix (2x) 5uL

Forward and reverse primers 0.3puL+0.3pL

DNA template 1uL

RT-PCR water 3.4 L

Total volume 10 pL

Real-time PCR # 3] 2 CFX Connect system

Setting mode £ # SYBR only

STEP 4. Real-time PCR #cig %32

BF RRABSEINE B AFZE 2L FHCiE

fr ke 22 <0 house keeping gene 4 & 2 normalization

=3 AC{1=C (X gene-treated )- C (house keeping gene-treated )
¥ o Ay 4] e g normalization

7 3] AC2=Ct (X gene-treated )- C: (house keeping gene-treated )
B KRR T AR e wn A R foirdl e ind B

# AACt=AC{1-AC2

33
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B-Ciagik~ AFFENLIRE
Relative normalized expression (AAC;) =244Ct

3.8 w3 im®e &k (Flow cytometry) : % & #<k #35 (surface marker

recognition )

BRI nNme R LI RS BT R P H e e 40k
(forward-scattered light, FSC) ~ 4t ¢ £ (side-scattered light, SSC) fr#
WA FILE T T AT e <o) (FSC) 1 2 gt (SSC) 4 %4 4
CERRE TE L S Lt ESie L LSRRk & IR
FARBETIY w2 RAR e o h e LB g &Y T
FEd e R ML B E P e el b o LR LG ER R
B A e F0 hA R o

#H 3R

1. #-imie )T 5 g

2 700 L PBS 3

fm e 2 B ¥ 10% Bt e

EEFAL S 030 A4 BART Wk

s s 12 500 L PBS ik

CCLER TR T R U n I

- PBS M ARA 15 1mL

© N o g »~ w D

A 1

39 & F R EK
RIL: himie s o BIAEP GBS ER SASIE L T RARF o wE

SR AR B2 CSTBLIG | B B % 17 3 A tlEsk L 2t 91 o E0 s
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1. o #2rpp R ¥ ds 5 5% wpis C57BL/6 | 2 &
2. ML 6 AP Al TR IHET A e A T % 1x10% 0 LL/2
etk
3. BEBEMAGNT X EF LT FH gl 0 B pJl e b 4o T
p skt

(1) Control @ = 3g* % e %+ 100 uL PBS

S

(2) 1.1mg 7 MSN-TPZ&IMQ: 3 " o i1 b4 100Ul 7§ 1.1mg
MSN-TPZ&IMQ 7 PBS

(3) 22mg = MSN-TPZ&IMQ : =+ 3 di s fe sid &4 100 UL 2 5 2.2 mg
e MSN-TPZ&IMQ - PBS

(4) 4.4mg 7 MSN-TPZ&IMQ : & 378 e i1 4 100Ul 7 § 4.4mg h
MSN-TPZ&IMQ - PBS

(5) free-form TPZ + IMQ ( # # & & % F >% 4.4 mg/mouse <7 MSN-
TPZ&IMQ) : * 3" e kit bt 100 b 7 § HF+HE % k0 44
mg/mouse -2 MSN-TPZ&IMQ % #& free drug
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Yr g FHEPBER

41 R b1

22

ﬁu&i;%(immunotherapy){uf Y “$ NEEE- £/ SF 8 o 3 F PRT . RN o 2
B E RE 72 FR(NIH) A S e R B s » AR A &R A e i i
B iz 2 BenTfr. FIVEPN G ﬁ%’ﬁ&ﬂ»}%ﬂ!ﬁ:fé’p‘m”éiﬁ hR g o D

SR AFES S XA TR TR E 0 il g iR
FEBRA D RS RBAIM 2 LR gt o0 ;ﬁ“cj At THT

WALEAAT AT B RN EEREF IS -0 RARF &
4 K,%’J THhembe > Evgiwmes 2FER 4 d > JEBEFR D BLAE w9 2

(ﬂW\mJ\mﬁi)ﬁ&m%@T%w@%ﬁaﬂM\imﬁ&&ﬁT#W
HE T BPERE 4 B e me I FAER AR R
BHAEF BOMENFTY > BRE2 R DEAEY HWEEMRERE Y g LR %

4gﬁgtﬁ%$’iﬁ@%%ﬂ@%ﬁﬁfﬁm%ﬂi?ué B R Rk
R A e 10 00 5 2E f T g gy iR R AR B E e R ek L

Trftfgicf n 2 3 F b BT Pt Ao 2 AR P DE e B 2 LR
LR LR KA E R e

BF - 26 MBI F R R e Ul BT E SR T TR L
A2 - o BB FR R R o T Esen7 RN iR s R

FRARLAGRA

N

s i 100 G niRaTR -6 R PERETRIE € A S F

AR FEFRE  F L PV EDNE R B X 0 H AT BB
fpimted R AF FERALRT LB A G B P € A7 I P
MEEHLA BRI ED T R ¥V L ERAAL PR R
Flo deimd JH R T A ME BB ORI R SR Ry £- BER G
HA -
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AR B SF R A TPZ A ME BT F U nd a4 R e -
mHTAE A hmE T T4 PR S My %<§ G e o WE@LM IMQ HEA
A%F ML Eviiim®s RE 2 B a s @l R F o 50 A R AgR P
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