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Abstract

Dendritic cells play a vital role in the immune system, numerous immune
responses such as activating T-helper cells or producing cytokines, are related to
different subsets of dendritic cells. Although scientists have fully discovered the role of
mature dendritic cells in the immune system, the process of dendritic cells
differentiation from progenitor cells is still unknown, and whether stimulations during
development will affect the activity and the function of mature cells requires further
studies.

My research aims at developing the interactions between dendritic cells and a
chemical compound R848, which could bind with Toll-like receptor 7, and simulate the
infection model of single-strength RNA viruses. Results suggest that when low
dose(1.5ng/mL) of R848 is treated during dendritic cell development, the percentages
of plasmacytoid dendritic cells(pDCs) will increase, and the expression of interferon-
related genes will increase as well. Moreover, by analyzing the expression of pro-
inflammatory cytokine genes and anti-inflammatory cytokine genes, we also discover
that the activity of conventional dendritic cells(cDCs) will enhance. However, when it
comes to high doses of R848 stimulating, it shows an identically opposite tendency.
The percentages of pDCs significantly decreased, along with the deactivation of ¢cDCs.
Above all, we conclude that different doses of R848 will lead to distinct tends of
immune responses. Besides, preliminary result supports my hypothesis that the
mechanism is related to the activity of transcription factors, and further studies are now

processing.
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H AT AR 2 40A 512 1l bR S TR AR 2 GE T AR AR - T —
oA bR 2 M e e AR A R SEEF 4R - 7120 CLP ~ CMP ~ CDP A EHY R
PR o T bl = FE AR B m] oA b R (F A A f 2€ 4HIAf (conventional dendrritic cells,
cDC) kARt 2€4 A (plasmacytoid dendritic cells, pDC) &R ZE4IIAE - HINREE
FER - (F A eI Ze A A H BRI E H B T diiETPUR 208 - e Tis
{BEHENEY T 4HAE ~ B 4HRESEDIAE © i B S & o0 iR e Al 4 RE 2R R i e
FERHARAE o IR ZS 4Ry £ B DhRE RIE B R R EABRA Ny - DUk
T [ AG Y AR R iy - s 2E A i == 11 B A 5 2 TSR Y 5 8% <2 G (Toll-like
receptor, TLR) » DAFEUGYFLERSE -
Ab5E 2 eDC Je pDC 2 R IHFE HRIAT T
(1) cDC : CD11c" B220"CD11b"*

(2) pDC : CD11¢" B220* CD11b
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R848 &M A\ T & Bk ZE R (imidazoquinoline)(E &) » (B2
Ci7H2N4O2 > &tz NEIFTR » BFFEE R R848 HIBUIEZHAG 7 (TLRT) %
& 0 MR HAHRRE S S [ S e e AR Y TR SR S FE - S TEIR SR BB RNA 535
HYIR EVTE TS SR SEAREL > (ISR GRS R848 HITHEEEK: RNA Ji 55
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A. B. R848
(15 site)

C.

R848 is an imidazoquinoline and agonist of Toll-like receptors (TLRs) 7 and 8.
It mimics the pathogen-associated molecular patterns that activate immune
cells through TLR7 and TLR8, and thereby acts as an immune-response
modifier. It demonstrates potent anti-tumor and anti-viral properties (ICs, =
4.2 uM; Seganish et al.) which appear to be mediated predominantly through
the induction of cytokines, including interferon (IFN)-a and interleukin
(IL)-12 due to stimulation of monocytes, macrophages, and dendritic cells
(Bernstein et al.; Hattermann et al.; Nian et al.).
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1 : B R848 HYMHRAMESEEOR] - (A)R848 HYLE24ERER » HUE #L&RE STEMCELL
Technology HY'E J541h - (B.)R848 FLAGEUHERZHG 7 (VS S nEIE - BT HIREEIT /)
73 5-EI Ry R848 > W55 B IRGT v s <2e 7 (TLR7) » A& HUE Zhikuan Zhang, Umeharu
Ohto, Takuma Shibata, ... Structural Analysis Reveals that Toll-like Receptor 7 Is a Dual
Receptor for Guanosine and SingleStranded RNA. Immunity 45, 737-748. October 18, 2016. °
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signaling, and targeting: an overview. Bulletin of the National Research Centre ,43:187.
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Trained
immunity

A\

Strength of innate immune response

! Homeostasis
Tolerance
T Time
Primary Secondary
stimulation stimulation

&l 3 ¢ M2 M e e SO e alll R e e S R Re M R TS PE b <R 1B - [ 7 K BRHHUE Mihai
G. Netea, Jorge Dominguez-Andrés, Luis B. Barreiro, Triantafyllos Chavakis, Maziar
Divangahi, Elaine Fuchs, Leo A. B. Joosten, Defining trained immunity and its role in health

and disease, Nature Reviews Immunology, 04 March 2020.
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4 PHYERHEUR LPS # 0 SRRV 2 1S e - sZi5esss > Fetui2ed
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Fig. 4. FK506 protects against LPS-induced toxicity in vivo. CS7TBL/6
mice were injected with FK506 treatment regimen (see Materials and
Methods), LPS priming dose (1 mg/kg), or the FK506 vehicle control
(Vehicle). (A) After treatment, mice were challenged with a lethal dose
(20 mg/kg) of LPS and observed in a blind study. Each experimental
group consisted of 10 animals. Results shown are representative of three
independent experiments. P-values shown on the graph were calculated
using the Kaplan-Meier log rank test.
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Fig. 2. FK506 induces a form of LPS tolerance in macrophages and
dendritic cells in vitro. (A) Peritoneal macrophages, (B) RAW264.7
macrophage cell line, and (C) bone marrow-derived dendritic cells were
treated for 20h with an initial dose (first treatment) of LPS or FK506
at the indicated concentrations. Cells were then washed and treated
with either medium alone (gray bars) or 2 pg/ml of LPS (black bars).
Supernatants were collected and analyzed for TNF-o or IL-12 p40/p70
production by ELISA. Results shown represent the mean + SD of three
independent experiments. *P <0.05 by Student’s t-test when compared to
untreated control.
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P. Jones, Calcineurin inactivation leads to decreased responsiveness to LPS in macrophages and

dendritic cells and protects against LPS-induced toxicity in vivo, Innate Immunity 15(2) (2009)
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1. ZSHAFE{E P RO 4RARRE -
difEErE Y AT EEERAHPE Immortalized HSPC[iHSPC, clone 10]

ERHBD-HOXBS8(hormone binding domain of the estrogen receptor-HOXBS)
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RPMI 4REESER ~ e i 4 @ 4L & /K - TLR7 agonist (R848) ~ F1t3 ligand,

il

i

CpG ligand -~ staining buffer ~ RNAase-free water ~ ACK buffer - PE selection -
FC blocker(Anti CD16-32)~ & {5y BE w8~ Fri e (2020 B2 1 A1) » TRIzol ~ ANTP~
Taq for Hot-start ~ SYBR green ~ MgCl, ~ PCR buffer ~ 70%;F5fECHEE) ~ 100%
PAE(RNA ZHUHEH) ~ 15ce,50ce #ELE ~ 12 FLEE ~ 96 fLEX - Eppendorf -

12381 (10em-dish)
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SEBITE
1. FiFEERHIER(Clone 10)HYREE K8

REFSEERRY 10 AR & A AR aRER £ 1S 2TH0E T I
i EHUEIREL 500G 25°C Bty 5 77 > Kb EERERERLL 1 274 miE
Y RPMI B ER (A0S - A THIREE T SR B o 250ml B G HYES S 10 Z71H41HE
FEERHY 10 s I - (EATREY 2103 - R DI AME 8% - [HIE&iE b
RIS pCATHEAEL -

2. FIRBEFCHAEAR(Clone 10)4HAEAER

FIAE B R U R LA 700G B0 S 778 > BB ERRIACLL 10 271wk ER
BRLR E AR M R /K (PBS) iR DL 700G Hie0s 5 o8 - LAV BREETE 2 2 - iif&LL 1
Z 7T RPMI BRI R > T ARG R B R E BRI K ICE & & A
TEAMAEEHIEAS -

3. /NEEBERTREE AR (Primary cel)SHRHEVER

S RN NS BEATIEAR B % - DL ImL /Y ACK buffer fEFH 1 57 $#{HH4L
IMERRRZEE » 72 1 7388 {& A 10mL RPMI BE &R FALSER o RiFrA dHiE(E 5 &
LB EIE - BIRR T HlEL 10pL 1 T4HAEE S > EERAAILL 300G Bl 5 73
G EbR LER o 7EE4 X 107{E4HAH - LA FC blocker(Anti-CD 16-32) Kz PE
selection 7% 50 uL FEH#EF 20 475% © 1% I A$TAE PE anti-mouse CD3¢ ~ PE anti-
mouse CD19 ~ PE anti-mouse CD8a ~ PE anti-mouse/human CD45R/B220 ~ PE anti-
mouse Ly-6G/Ly-6C(Gr1) ~ PE anti-mouse NK1.1 ~ PE anti-mouse TER119/Erythroid
Cells ~ PE anti-mouse/human CD11b ~ PE anti-mouse MHCII#% 0.75uL DA 5z Biotin
anti-mouse CD135 2uL » #¢ERF 20 478812 L SmL PE selection [2)% » Bl 2

kg BVERZBDARY 100ul PE selection » il Afifg APC/Cyanine7 streptavidin 2pL

10



TRBOLEAT 20 7788 - RELADUTIGAL CBIRHYEAEIESY ImL PE selection ##F%
ZEi AL E (low tube) » M USRI AR BEH ATSERPAIAE - oy BEH
AUFHAELL 500G B 10 738 - WifEEF2 X T0MEHAE A 100ul RPMI H5EK
LURRPE Ry 10ng/mL HY Flt3 ligand 1pL > GRS NI AAHIE R % > BlI5E
B o

4. /INEUEHBB4EF(Total bone marrow)4HBEEUE
TS HIN N BRBERE R % » DL mL ] ACK buffer /EF 1 4M4(H4T
MERAEZL > 15 1 534S ITA 10mL RPMI B Eieb 2B - WiFra A &k
TOLUBLEEE - BRI 100L HEfTAIE T HERAIFRLL 300G HEL) 5 53
S b I FE2 X 104ELTRRAFAT A 100uL RPMI 554850 bR s By

100ng/mL ) F1t3 ligand 1pL - SRR AMHEAYRIER % > BISERT -

5. St A EREERSESE 2R AR A B e i & 5 B R 8

Fo AR S > BUHARRE A 15mL (B CE T > BEOEER ER ik
AILA 10mL PBS » B0 &MER FIER - EE EAUPEE - JIA ImL RPMI 55380 -
ST E4HAEEE - Clone 10 4HFEER A 12 FLEE > F&EH2 X 103 @A 1mL /Y
RPMI 5580 o B BEAI AR Ky 100ng/mL Y Flt3 ligand » AG{RIEERLH
BIMARERESEEZ ARSI FORE - FREREAIE 2 1 - (RXERARVECE
& Pam3CSK4 ~ LPS ~ R848 » JEEA & 10000pg/mL ~ 100pg/mL ~ 1pug/mL)HE
AEFET ARG IR 2 Ko WA 3 RIFE R ROy 4R RS 2R EIAY /N
T (& (Eppendorf) 1 31 L 700G 71 4°C AYERSEHE () 5 088 - WD 4R D% -
Fhr ESERALIA ImLPBS > L 700G AYZEFE - 7F 4°C HUEREEHE L 5 478 - SR
AT ERE o RHE RS AR O] RS B A v S ImL §Y RPMI K5
IRLLBORRIE Ry 100ng/mL (Y Flt 3 Ligand. AT AREER B THE—K » Wk

e AR E A ImL 7Y RPMI 528R DA R RS £y 100ng/mL (Y Flt 3 Ligand -

11



HEEAFENK - N5 6 KEFRNIREMEENGEAR » R —in A RE
100ng/mL 1Y CpG FCASHEST — RS - FHEEARE —XK < N al - Rt
ARHUHZ[EPATY 1mL staining buffer » B 10pL AETTAHAEETE > 72 HE (700G
5 SygE) > B FERIEIIA 30uL fY FC Blocker(Anti-CD 16-32)LK, 70uL HY

staining buffer WS FF 15 38 - M&EEL ~ X EER - IIALLU N Uil E e Af

Biotin anti-mouse CD11c 0.4uL
Brilliant Violet 421 anti-mouse/human B220 0.2uL
FITC anti-mouse/human CD11b 0.2uL
APC anti-mouse CD24 0.2uL
PE/Cyanine 7 anti-mouse CD172a(SIRPa) 0.2uL
Per CP/Cyanine 5.5 anti-mouse CD40 0.2pL

Brilliant violet 510 anti-mouse
0.2uL

[-A/I-E(MHCII)

PE anti-mouse CD274(B7-H1,PD-L1) 0.2uL

iM% » EFENA APC/Cyanine7 streptavidin - 0.2uL 45T 15 4348 5 ERSE > 1%
B A ImL staining buffer B (07 2 FIFR > BEIARS 200uL staining buffer BJH] DL

SRR R AT -

6. i R848 Frig i teisediiie ¥ A B AR IR B L R LRI T HIR &

Ry BPRE RS > BUHAREE A 15SmL fYEELVE T - BRI LER - &
LA 10mL PBS - B0 (& FR EIER - EE EAUPEE - JIA ImL RPMI BHE -
STEARREE - RIBAAEREENYRIE > Clone 10 4HAEERA 12 FLE - BEEH
2 x 10>{E4HAI LR, ImL Y RPMI B8  Primary cell £/ 96 FL# - BEEH
2 x 10*E4HAELL Sz 0.1mL f#yJ RPMI 55%&/ » Total bone marrow £¢F7 12 FL#% >
EEH2 X 10°E4HAELU ImL #) RPMI 85380 « Bt & BEA I ARE R

100ng/mL FY Flt3 ligand » i {35 S REH &I ACETE & 100ug/mL ~ 25pg/mL -
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12.5pg/mL ~ 6.25ug/mL ~ 1.5ug/mL FY R848 ( Total bone marrow R/ JEL & B ELA
RIE]D R EEFE ORISR AT RS & R 10 f%51) B REEAICE 2 (7 -
AR E NS ER TR 2 K05 3 RIHERRIE (4R 2 A EHY
/INEUERELE (Eppendorf) 1 - Sl LA 700G 7 4°C AYEREEREC 5 7088 - WERTAMARD)
% Eh BRI ImLPBS » L 700G HYZH#E - {F 4°C AYIBEIHEL, 5 774 o
B FACEER%  RHE R 4R A o] e Ay - W6 S 1mL #Y RPMI 5%
BIRIARRRE Ry 100ng/mL #Y Flt 3 Ligand  REGAR AR B PAFE —K > 1T
NEGEAREIIA ImL §Y RPMI 558808 DL RO £y 100ng/mL HY Flt 3 Ligand »
FHERE AR E W K (Primary cell £y 1K) o jA5 6 K(Primary cell £y 71 KR A
Ui EAR [EIVERAS - Horp— I ACRE & 100ng/mL (Y CpG BraS#Ef T —JORIEL
FBEEARE K - NOHl R EARRUNZ[EATY 1mL staining buffer » HY
tH 10uL #EFTAAEE T3 M&HEECM(700G ~ 5 738E) » KR FIERIZNIA 30uL #y FC
Blocker(Anti-CD 16-32)DL K, 70uL f staining buffer 365545 15 4348 - MT/EEEC -

= EFER > AL N DUAGIE B FRE 5 15 778 -

Biotin anti-mouse CD11c 0.4uL

Brilliant Violet 421 anti-mouse/human B220 0.2uL
FITC anti-mouse/human CD11b 0.2uL

APC anti-mouse CD24 0.2uL
PE/Cyanine 7 anti-mouse CD172a(SIRPa) 0.2uL
Per CP/Cyanine 5.5 anti-mouse CD40 0.2uL
Brilliant violet 510 anti-mouse [-A/I-E(MHCII) 0.2uL
PE anti-mouse CD274(B7-H1,PD-L1) 0.2uL

iM% » EENA APC/Cyanine7 streptavidin - 0.2uL 45 F 15 S ERGRE > &
A 1mL staining buffer B 003075 FIER @ [ 200ul staining buffer BJ0] 14
ST o 32 TE B EEE Ry bR A BT 2SR A EE 1) - DUR SR L [EIRIH

SFE AR E(CD40 ~ MHCII » PD-L1) ©
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7. 7347 R848 FCiE T P ZE AR R B R RIRE « BAREHE
RHEEAFAAREE A 15mL BYEECE T B LR BER ERR MR IIA 10mL

PBS - B EBPR EIER - EE LACTER > IIIA ImLRPMI B > 51 EEAIAEE
H - $H 6 fLiR » TlE A2 X 10°EARELLR 3mL #Y RPMI BF &K btk
AR By 100ng/mL #Y Flt3 ligand » M ARIEERLH & HIARE K 100pg/mL ~
25pg/mL ~ 1.5pg/mL Yy R848 » F{REHRANCE 4 {7 - FHEAFFERIIIEE
PR 2 K - 56 3 RIFERIR & (o diif RS 2 A [ERY /NI 0/ (Eppendortf)
i ALLL 700G £E 4°C HYRRSEREC 5 71#% » MERSATRED IR - KRB ERRACIIA
ImLPBS > Bl 700G HYZE > £ 4°C HPEREIRE L 5 708 - R EHUPERR - R
Bl AR (B JRO Ry g A b > WM E 3mL HY RPMI BREIRDLRCRIE fy
100ng/mL #Y Flt 3 Ligand. R ANRAIA I ERETREE —K - ik > EHEER
AR R A T E B Z 4 3 B8R pDC K ¢DC - W53 AIIT %S » iRRHEE D
SENY pDC ~ cDC dHAE(ERIEEE 2 96 FLIR - Mo AHE 1 /KR ~ 3 /NEF ~ 6 /]NEf

FAH A AR K 100ng/mL #Y CpG RIE -

8. Zrif R848 ECARHIF S se At R AL RHYRIRTAHE © RNA ZKHL

i EACEARAANA 7500l /Y TRIzol 3R - BAMHDER S AR FIIAJRE
98-100%1YFAE FUR &I 4]  IHUHF 750ul 7&K » AGAIA Direct-zol™ RNA
Microprep E4HFfff~ IC Column 1 » L 14000G H:Ls 30 #0 - WZHU NE Z /RHGAIL
EEEL - RFIEREY 7500l EAE EAEIE - 52t - REEBEATIA 400uL 7Y RNA
wash buffer 2 IC Column _E 75 - i LL 14000G By 30 70 © [1&1E RNAase-free
tube 1 EBEITEARCE S 5 ul DNase I (6 U/ul),LLE;. 35 ul DNA Digestion
Buffer AU WITZARNIZE IC Column |75 i R F VA AN 208 TEF & 20
434 o &I 400 pl Direct-zol™ RNA PreWash i DA 14000G &0y 30 Fb o Zf3
& EERBEENA 400 pl Direct-zol™ RNA PreWash i 2L 14000G (s 30

b KERTEZBEK 82 T > AILA 700 ul RNA Wash Buffer » L 14000G &L
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534 > BE(RATAHY wash buffer IS 1C Column 50 - 55 - GEIBHTHG 1C
Column %% RNAase-free tube 77 o AFUEZEEL RNA » [BE{5EARY IC Column
E ¥ H 1A 17uL DNase/RNase-Free Water 4 column matrix _|F 753 A 14000G
=0 30 ) o BRI HY RNAase-free tube AR FFII4 column matrix _F 75 »

At A 14000G 0 30 Fb -

9. Z3tfr R848 ECRSHI P i ZE 4R af R A NHVR I © RNA Sk
RO LEfE & A BR 8 15 EIHY RNA ZEHUR(GRE 17ul FRliE 2ul #
1T RNA & &%) LA K SuL /Y 5x TransAmp Buffer~ 1uL FY Reverse Transcriptase
i AL =RAIRRE G A - WAE PCR EREE DL M EIFRE R » #RIK 25 £ 10 77
42 [ 1S o 0 A8 J&E 15 Iy 0 85 [ S oy - LURGRARZAIY 4 [ - fif cDNA
[ZEEER5E R - R EEVIIRIE RNA HITEREE DL 10mM Tris-HCI [E[7% - B[R] fReF2-20

JE¥REE > DU T12 %8 qPCR H i -

10. 73777 R848 FLAs ¥ i ZediEdif R ENA TR IEHE : qPCR
RACHE IR A H -20 EESRRUHIRIKIE - JBRETE - WEBHHAR PR

2uL SR G RATEAE R 1 (Standard 1, STOL) » 1R HKET 4 (5% P F IR R Fr 2 A4E i

2~3~4-~5(ST02-ST05) - FufffE(bhihn > Rttt a2 LU AT qPCR

Fiil /5:5.17ul FEE87K ~0.5uL 2mM dNTP~0.6uL 25mM MgClo~ 1uL 10X PCR buffer-

0.5uL 10uM RpL7 primer(F+R) ~ 0.03uL SYBR green ~ 0.2ul HS Taq » /AR 4EASTE
Ry 8uL - & EAUEIREENEEIIE) - WAIA 96 L qPCR - MR AIAKEA

Rt FACTBRRC BN 4T qPCR JiAE « RS SE By 95 [ 15 734 ~ 60 &
20 47§ ~ 72 FE 20 43EE ~ 80 E 20 43gE ~ 72 B 10 47 ~ 95 B 1 438E ~ 60 [E 20
Iy~ LURGERAR 2 AR 4 FE o RRAEaE R R AT DL RpL7 BRAFRI R AR SAR (L
G AT aE S o A AR o AT A SRR R » i i BRAY 0.5ul 10uM RpL7 primer(F+R)

(FEERARHEN 73) S LR AICHIE B AR R RS S [ 1B a] » AR BRI EVAENG [T
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10uM RpL7 primer(F+R) » 10uM pan-IFNa primer(F+R) ~ 10uM IFIT1 primer(F+R)
10uM IFIT2 primer(F+R) ~ 10uM ISG15 primer(F+R) ~ 10uM TNF-a primer(F+R) -

10uM IL-6 primer(F+R) ~ 10uM IL-10 primer(F+R) ~ 10uM IL12-p40 primer(F+R) -

11. 534 R848 FLREEH TSI S AR BaR RIS - SRR PR AR

TR IVAIAEE A 15mL AYHELE > B OESER EIER &I A 10mL
PBS > B CVERSRR IR > B FHUPER > JIA ImL RPMI BRI - SHEAHREE
H - $/F 12 7L - BEEAS x 105E4HLUR ImL /Y RPMIS5E0R « Bl &%
AMAEFE Ky 100ng/mL ] FIt3 ligand » MEARIEE AR 2R 2 (h4HRE > Hp—
(AR By 100pug/mL Y R848 » (AR E | (7EITE - BHEARFE R
FEES B P B 2 K - R 3 REFERRH 0 41 2R Ery N 8
(Eppendorf)t » 3lfi A 700G 1F 4°C AYEREEHE L 5 578 - MESDATRRIUR % - 265 b
ERAGAILA 750uL /Y TRIzol 3 » MR I ER 8.4 R848 FLAEBI B Ze4
FIATHT R RN Y RE AP © RNA IR 9537 R848 FUAB B iz
HEAHRER B RAYRET RS - RNA STESR00 BERAEELT RNA ZEHLDL R S gk )
B SERE AN B

12. 5347 R848 BRI sediR M BaREATiE] « EekNT qPCR BRI
RECPER 105347 R848 ECAGB I s A R E N HIRIREHZE  gPCR #
{578 qPCR A EAERITHT - MEfE gPCR FCOTACBIPS Bz - RS [0 T

5[ 10uM RpL7 primer(F+R) ~ 10uM Zeb-2primer(F+R) ~ 10uM BatF3 primer(F+R)
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=~ WISeEE R R

(=) 473 b AR X M p R o S 5
LPS :

LPS ¥ 2RI B CMITFE > Jennings 55 A(2009) {ERFFE LPS FCAG (4
s 2 1) ¥ e R AR S 200 > 2830 LPS MU Ehs &R T Ba i aE 44
FELEMTAZ PERE - GERBTFRHRES 8 H)

Pam3CSK4 :

Pam3CSK4 J&—# TLR2 fichs - flE 5 - HF583R S REHY Pam3CSKA(CKTY
100ng/mL) & {EAEIR N ZE AU AT EL BIEEE 5D - I AE =52 10000ng/mL HIFEML T -
LIRS Al R B ANE 5(A))- S0 AR E GRS se iR R e R b
P38 = R E HY Pam3CSK4 R & {15 CDA0 ~ PD-L1 ZFRYFRIAE(K - K0
MHCURZRIRAL @ A RE 2 FL(AE SB.) » &R BRIl - SR RRIES ESeizE

AHARET Y Pam3CSK4 &z L i 2 14 S HE -

>
=

6 ‘ ’ JUN
I ! — : UN+Ing/mL Pam3CSK4
- .“\ I 5 —— : UN+100ng/mL Pam3CSK4
B:' I CD40 | ] 1K : UN+10000ng/mL Pam3CSK4
7] [ \ [
1] f ‘
O 4 L
]
e
c
@
o
8 2- * #J | A
Q MHCO + [ | [
\ f “.‘
2 * / \ o ]
0 T T T %‘
v N DD
< N Q@ q
A J
R848 Treatment(ng/mL) /' N
/‘ \ 7 \ —_— MEFI

5 1eZedlfEAE Pam3CSK4 ( TLR2 BCAS)HRIE FHVEZEE (ARG RIS Ze4HE
(PDO)EEBIEAL - dedil Rl 73 EE(%) - fsfili iy Pam3CSK4 RFURME (R AL © ng/mL) #%
ZHLL FLORIARID Pam3CSK4) B ¥ HR4H ~ “NEIRE R BB Bl TR o > ) ForBiY
HRAHAAEL - B BEIE 2= 52(0.05>p) (B.) A AU ZE 4 (cDOHIR H T RIFEL - 4
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H % 5350 F CD40 ~ MHCII ~ PD-L1 (931 E » Z4HARI DU R ARRERE - SRR
FRyEHIBEHCRIRIN Pam3CSK4) » 4L4% Fy Ing/mL Pam3CSK4 HE FHUFRIRE - HALE R
100ng/mL Pam3CSK4 Hll# FAVFRIRE » & 10000ng/mL Pam3CSK4 F# FAVRIRE
(A _ERER) - Sl s Ry 0 2 B H R (B Fs MFL > DU fIE) > efl Rz =5
B M4 EE

R848 -

R848 HHaf ZEAMHERYZ > WP SRR 2021 FILHRHE - H& V54
HEITHRANITE - BB RNTEE M ERFEREIRISERNE - RFR AR Z R848
e ze iR S eI R 23R T8 228 A0 R848 RIZHH SRy bEE
B RRERE T8 T -

(= )iF » A 47 R848 §I it iR % A 1V W B3 4 & 3k d 3 B
(FMAEFL 2021 40 SEFR)

FEMERIERYT R848(1.ong/mL)RFE I > 73R pDC HIAMALEE BIAHE R
IRHEEETRTH(AOE 6A.) » AIREFREHIIN AT A S — T FEZR(FN-DIVE
A - HRYSE —HERMZ ARG SR G U —H B AR R e R A
SHAVPERE ~ MG TR > EMZRITUREIIRER - LR E AR
FCAGHRIECT » R RIS DI T E RV A ARE DU IR » PP A
HEE R > Hi#H pDC /b THERFEERE AR R SE - EAEAR
Ry HA B HE M NI e e T A B R T YR R e e S L3R
AISETEPURIR BV RIREE - BRI ER I A S e ST T4
HEL 2R EE R IR 0 — D A PR -

FE SRR R348 FIEL T - pDC HYE REBELH HRH /) - Ry R AF i
= (100ng/mL) T > HFREAVECLHIS IR HM EE A A R 2= 5 - LSS
REH MR A HE RNE G - BB R EERS - THEETRE
B RS > NIER A EYIRE S R RN ER - A REARHRE - B
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PR ARG ZE AR EE BR D HIFR G2 » 12 S SR B IR AT T
ARABFE » 5581 FER R (100 ng/mL)Iy R848 FIH T - B TaE 3R H g idtsf
Ze4fE T CDA0 LUk MHCHHYZRIR ST $ HRaHEE TR K > 17 PD-L1 Al
HREESAL o Y CD40 DUk MHCH Ryfe#ERUILEIRE >+ - 1 PD-L1
RNFIERSREE Y7 > FEFRBURATAL > FEEREFIL T - R348 fEEEHiafE T
AR e EE SR 4 A2 AR A TS MR - I3 R848 fERFERE M A] 5[4
fitoedift i A <2 14 S RE

A. pDC B. cDC
25+ 100 i
-
— p——
~ 20 ] — 80 -
=
& 157 > 60
] [v]
= c
g 104 « g 40
Q 4]
e 54 * % 20+
0- 0 I I I I I
FL 16 6 25 100 FL 16 6 25 100
R848 Dose (ng/mL) R848 Dose (ng/mL)
C.
Dose
CD40 MHCII PD-L1
(R848 , ng/mL)
FL+CpG - = =
1.5625+CpG o o -
6.25+CpG o o -
25+CpG o &y %
100+CpG 1] ] <1

6 © fifZE4HAf AT R848 (TLRT FUAS)RIA NHUSZEE © (A AHHAEAY SRS ZE4HAE (pDC)
EEBISEAE - &l RdAE S 7 EL(%) > il Fy R848 RTFURE(E(L * ng/mL) FZ&HLL FLCR
NI R848) Ry iR ~ “REDREFREE BB Snafl B TIRE ; T * ) FoRBHIRAAMEL - B2
HEEA5(0.05>p) (B.) pBCEAANRLA AT ANGIZE IR (cDO) LB L - dbdh RAliAt 5 7y
FG(%) » Todil Ry R848 RFURE(BIL - ng/mL) F4HLEL FLORZRN R848) Ryttt ~ A [H]
T R PR Sy B R HE T TR - (C.) PRERARE Y (e R 22 it (cDO) R IE s R E b
%o ~URHIRM - T o ) ARBEHIREAALL > BiE N BAREER -1 | ) (UREHRE
HHEE > BUREEE TR -
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(Z)R848 § i = # @ MR w9 ch TNF-0 & F1 4 REF

TNF-o Fy—TEiERIEEsER+ - HEHIG RS SRS R 5 AR
B ME(RIA S80S - UM FRs JJRkGR) - AT ADTFTEE B H 7 RNA 2 DNA
FIHEAIHIER « TNF-o BLTHERA R IEMEIRR - AN RE— R ER
FE - TR T7 T > HLBR 7wl (HA A AR HUR BV DNRES N » o m] B MEAT (2
5 B HIAHREE T - 47 b TNF-a By—7a e 38 ME4HREA F-(pro-inflammatory
cytokines) ©

AWFEEEE > TERIRE(1.5ng/mL) R848 FF T » TNF-a HIENFRIA F
FHEEE: - MY 1F 25ng/mL FidA - BENRIBE IRAHAEIL 2 IS - I
HFRIR R EFHmH g o B EEBRGER T BN EEESS > 3
PSR T R348 fiA il B & S ¥Hie R MR AHAR 2R AR TRHER - A MAS It
R BRI « BB IE TS B HEE AT T H AR 58 SR AR R
BRI ZZELRE R84S AT S AR AL

A. TNF-a B. TNF-a

©
1

=]
|

* m FL m FL

u[] Iﬂ ufl Iﬁ Iﬂ

*
T
Ohr 1hr 3hr 6hr ohr 1hr 3hr 6hr

=)
1
IS
1

N
1

Relative expression
N L
1 1

Relative expression

(=]
I

o
|

Restimulation treatment Restimulation treatment

a

TNF-a

n
o
]

N FL
= 100 R848

o - - N
o o o
1 1 1

Relative expression
o
1

* * *

e
=]
!

FL 1hr 3hr 6hr

Restimulation treatment

7 RFNELRRE 2R TNF-a ZLINFRIRE - S4HLL RpL7 RPEAERLA] - #EfT
qPCR #EHE1% - & TNF-o ZLN%f RpL7 FRAEAL - AT HEHAT B F I & (Relative
expression) * 5 [& el RS RIRE (HEERAL) - 15l Ryt T —JORIBIR ] (BRI
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NI e (A By BB 4T 1.5ng/mL R848 Hli1% » U SIME LR A BIZe4mp T TNF-
a BNREFRIE (LAGFRT) - (B)RBLET 25ng/mL R848 Rl > DURIKEFE -
(C.)Fs%5T 100ng/mL R » DIFRIKEFR « HIRGEDIBEFR - T ) FoRBE IR
HEL - B B2 5(0.05>p) ©

(= )R848 F1jcst+ B @ SABR % chIL-6 & T4 LB
IL-6 BT AN Z(XE 0 ) HIgE T2 R (L B 4 W2

ZIEAGN RS e - EFEEE T 4HR - W@ EARAIAEAY 3 E5 - Al > it
IL-6 2 EAZTEH S R I ME > NI H AR H A 2 2 (Cytokines storm)HY £
R EZ— - HRtLE#EEE  IL-6 HPHERRRE A S e T it % & A E
TEREAR ©

AU ERBEIRRES - ERRE(.5ng/mL) R84S R T - IL-6 HIENTR
IRBTIAEAME - H 25ng/mL Fits - ZANFIREH IRAHM L2 T3
IR BRI AR © NI - M58 % R848 AIAE AT HRI R %
¢ > A O R S ABE AY D RE 1R SERHE HE 3HT BE S AR I R AL AR

T EES -

A IL-6 R. IL-6

% = FL 4

c - FL
=

E 34 = 1.5 R848 _g o 9 25 R848
E w
5 2
3 2 g
e 3 21 * %
2 2
5 14 k}
= ) 1_
gl 11 Iﬁ *. Iﬂ ﬂ

. l}hr hr - b

Ohr 3hr Bhr
Restimulation treatment Restimulation treatment
C' IL-6
4
- L
s
ﬁ 3 =3 100 R848
e
o
g 2
@
2
= 1
&
*
0=
FL 1hr 3hr Ghr

Restimulation treatment

[l 8 : pRVE ARG ZEAIHEAY IL-6 BLNRIRE - %4H L RpL7 RoffE AR > #EfT qPCR
PR > RF IL-6 FEIN%S RpL7 BRAE(L - AT R ZIR & (Relative expression) © %
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Pl By MR ER . (SRBELAY ) » Bl T ORRE R 1 /1N - (AR
BEBIE AT 1.5ng/mL R84S FITE > BT ML AURBIZEATRa T 1L-6 FERMEZ
B (MG« (B)B%T 25ng/mL R848 FH » LUBIKGFT - (CBET
100ng/mL H3% - UM EZT - WIRGLUR EIR - % ) FoRBl g - #o
FLEEE75(0.05>p) -

(7 )R848 {3t = 4 A MR 0% ch [L-10 3 F1 4 BH 5
IL-10 Z—Fdf13% 38 AU Pt 2% (anti-inflammatory cytokine) » H.FZEIHEEH]

FESE— TR T AREAYZ0EA(L  JERDUR 2B (MHCIDAYRER ~ DUKHET NF-
Kb HyEENESE - HEr DUS{EREEY T 40 - ZEEIR e 2 e IHTSOR -
It ERVEL S AL T S Y SRR -

AWTFEE Rt nl 3R - FERERTREECT IL-10 RZIRAEEERE > 24
MM R848 JRETERZE 25ng/mL » K Al DU ZE] IL-10 FRIFAYE/KF - & 9
FEYEHE IL-10 FrifiZ2 2RSS BLETAL TNF-0 & IL-6 SEAHE - S {ER A0
EAR - BlETmWE A E 0 IL-10 Ry—fEflsE R AR - NIL - EiBlE 9 HvaER
HAFTOID 32 R R848 [ T &Rl fe 3% R AR RS > Bl R Rt BEA—E
FERTZERE ST o T H A RS B BRI SR AAE L - Rl > IR in o
—2H st R AN 2R (IL-12) k438 R AR 2R (TGEF-B) - BARFE BN HTHYEER

A=l
A. IL-10 B. iL-10
0.20+ 0.5+
m FL c . FL

c *
o 9 0.4+ 3 25 R848
g 0.154 O 1.5R848 @
g £ 0.3-
=% o
% 0.10 8
2 : £ **7
= 0.05- 3 0.1 i
& = i

0.00 r| N.D 0.0—j, r '

. T T T

ohr 1hr 3hr 6hr Ohr 1hr 3hr 6hr

Restimulation treatment Restimulation treatment

9 : RAVELAIGI ZEARERY IL-10 FEINFRIRE - %4HDL RpL7 RyIEAEALA - #EfT
qPCR i 1% iR IL-10 FN¥ RpL7 (b AT RIHAH BRI E (Relative expression)
el R AR R B (CHEEEAL ) - Al R T ORI ] (BRAL ¢ /NP » (AL)
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Fy3E B EE 45T 1.5ng/mL R848 (% - AV ARG Ze Bt 1 IL-10 BLRAH %
TKHE (IHEBFRT) © (B)R%E T 25ng/mL R848 R - LURIKEFR - HIRLH LI
B o * ) FoRBLHIRAHMHEE - BB E B A2 5(0.05>p) < T N.D. | FoRAEEEAH
A H AR R (Not Detected)

(= )R848 fljrst* B B AR e ch IL-12 £ F 4 REF

>

IL-12 B— M E 4 R CUE T E ) - HIDEE Rk 5 280 T AiENK
celDAY;EME > AEIM5E T 4HAEHY F3e BRI Z N AR (e FE RN
LUK 5 2855 —RIEHEN T AHREAY 73 (B1F - [RIE > A7 o (e R g B S0 A 1~ TNF-
o YA « IRIEE - 8 ER S S B W -y 3R - Sl B EC A AR B R AR R S [F] oA
A BT R848 (A HETL -

TARAE

AU FEIRET - R EIEAE TIUREERY R848 RIS e (HHY IL-12
FNNFRIREREERS » MG 25ng/mL AYRIE > HRBUVK AR S I8

U IR AH f el AR Z2 1] » FEE] 10 o FFIHEERE] TR ES 23 ~ 25
HHE sk R A ZRAVEESS NP MmN » (IR R348 ATHE i3k s 4iiAt
FHVENRIA PRI S R N Al A AR R - st T ReHy AR B 2ol
()R aalmm b e Bt -

&

IL-12 IL-12
5 2.0
- FL - FL

c c
S 44 = 1.5R848 o
7] @ 1.5
] g
s 34 = *
3 3 1.0
g 27 g :
g B 0.5-
g " g i

0- 0.0-m-_ -| T

Ohr 1hr 3hr 6hr Ohr 1hr 3hr 6hr
Restimulation treatment Restimulation treatment
10 © pAEA RG2S ATRRY TL-12 EEINFRIAE o S4HDL RpL7 RfEAEEL N - ST

qPCR i 1% iR IL-12 FN¥T RpL7 (b diE T RHAH BRI B (Relative expression)
el R AR R B (CHEEEAL ) - Al R T ORI (BRAL ¢ /NP » (AL)
R EBRE T 4E T 1.5ng/mL R848 HF{% » pAA TR e T IL-12 BLNFHES
TIRE (LLIHEFTR) © (B.) R4 T 25ng/mLR848 5 > DURIKEFRIR - $HHRAHLUE
BFR - T ) FORBLEIRAHALE - B B A2 5(0.05>p) ¢
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(= )R848 $ljcs + 3 B A MR W e TGF-f A Fl 4 REF

TGF-B Ryf#{ b4 RN T (Transforming growth factor) - HIhRE BB E S
FERHRE o HATCAER ERRIE T - TGF-B AYFREADE(LFHEIE! T A k1780
WA BB SRS SO D3 R YA - SAMELELER 7 ARG EE BN 52 M
HRE o TERIE LT E - HEREREss —AVBiss — AN T MiuERiE% -
SIS 2 » TGF-B B o A &EHEREITEH > Roflligd SR BIHVAIRE R - AigesE
B ERFE RIS T AR ZE4HRE - TGF-B AHERILE A S - 281 SR Y4
ARG S HFRBKCPHER S - AEE 11 P EFTEEE] 1 il s iR S
FIAAVEEES - INIEERAN - (EF Al 22 AR P R AR R AL A - (EORE
() R848 mI I HIIEE S8 AR ZR BLAIREA » 2RI SR R b Al n] by 5 H R - 7
AHEgHE - A RREEESREENL NYE(L - - oAl ae R R gus b2
HIFIESEM: o MEAFERRIN (T 28R a T B e R YR G AHEEE -

A. B

Relative expression

TGF-8 : TGF-3
0.25 0.5+
. FL . x m FL
0.204 O 1.5R848 S 0.4 03 25 R848
[7]
7]
0.15 £ 03
* 3
0.10 g 0.2
®
0.05 @ 0.1
N.D = I i
0.00 —— 0.0, T T
Ohr 1hr 3hr 6hr Ohr 1hr 3hr 6hr
Restimulation treatment Restimulation tr

11 © pEGRIREIZSARE TGF-p HERFEH & o 24000 RpL7 BEERR - T
qPCR 414 » K TGF-p BRI RpL7 BEAEA b W E H R HAH ¥ 553 & (Relative expression) -
2l gt A AR SR (B ) Rl Ry T —JCRDBIR R (BRAL © /N ) = (AY)

R HAEE 4T 1.5ng/mL R848 R - pRAHVHLTAIG 2L T TGF-p BN

HEHE (LLIAGFER) - (B)B4S T 25ng/mL R848 Hili » LUK EZEIR - BIIE4HLL

BEFoR o * ) FORBEHIRAAMEL - BB BEE25(0.05>p) - T N.D. | FIRINEZEEA

AR B AEESRI(Not Detected) ©
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(~)R848 i = # 5F;R R dwe 0 pan-IFNa # %1% BB 38
FAMTHERTERE RGN EHE B A - Hix EEINRE HEIIR

2 AR B R TR - RIEEAE S B e B TR TR RAV(E
H = 5558 > THER AR FHERER AV ANEREIDIRE - HRIEAE 2T
RZAERIZEAAE N £ SR ZEdIAE(pDO) AT 3L - LR i TR
BRI EAMRF pDC MBI - MOHIHAINTRIE - B BIRny = -

AT FeEE B EIR RIS EE > L5 —RUHY B 2R N S IR A AR LD - 4
FAAHE K - 28I HoREERaLs - HESR &R M > H 2] 100ng/mL > [EE4T
AMREEIELBIAT MK - HHEREN P AR - EidE 12 > HITEEE
7 R848 H— AR ZR AR INERET Rl R 38 B e T aa T e R R Ry
R IE - BEERSAITALEE R - AESRE BN NGRS AR EL P Er i > K
MRE R AEEE BT N AR > HIhRE L RE TR (K - B SR R348 RE MK
T RIZ L E MR E o RERE B AT B R AN E— D EEE

B -

>

pan-IFNa B. pan-IFNa
- 1.5
1.5 — . FL
=4
g O 1.5R848 = 3 25 R848
g 1.0 & 1.0
e i
[-% (=N
& 3
Q Q
Z 0.5 £ 0.51
8 K]
2 rl & :
0.0- . I T 0.0-!
Ohr 1hr 3hr 6hr Ohr 3hr
Restimulation treatment Restimulation treatment
C. pan-IFNa
1.5+
& N FL
% = 100 R848
w
[ 1.0
o
x
@
g
= 0.5
i}
T
4
0.0-

Ohr 1hr 3hr 6hr

Restimulation treatment
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12+ BEEIREIZEAFENY pan-IFNo FERFRIE - S4ALL RpLT R AR » (T
qPCR $&181% > 1 pan-IFNe FER¥f RpL7 #E4l » AEHEHAH B % 8 (Relative
expression) - 5[ &bl A A RINE (FREEAL ) - 1l Ry (T —JORDBRE R (B -

INEE ) © (AL B3 B B 45T 1.5ng/mL R848 Hiligt% - ok B AR ZE 4T rh B PRI AH
HRIAE (DAGRR) © (B) R4 T 25ng/mL R848 R - DUEKESRIR - (C)Ryéa
T 100ng/mL flf - DLURIREFR « WHIAHDIBEFOR o T+ ) FORBIEIRAAMELL - 8
B AR 2 5(0.05>p) ©

(1 )R848 U+ B H R MR Jmoe 1 ISGIS A 714 BB

ISG15 B2—ETEZR NigER BRI TE RIS - 1SG HBHER
2 SR - I B BRI AR - (e 2 TB YRS - It - 1SG #yFRE
BB TE R E LA REIRG -

AT TEE TARRERTRISEEEER - ISG ERERIEREARE L
FHIGHIES - HORFERTRIS A B IRAA R 2RI > BT R AR
PRI - btz 1SG FRREER ATEL 8.R848 R BGEHIAIZE 4Ry
pan-IFN q ERRBFEM G HE -

A, ISG15 B. ISG15

0.5 0.25+

- FL . FL
| = * c
S 0.4 3 1.5R848 2 0.20 3 25 R848
2 ¢
5 0.3 § 0.15+
% o
2 0.2+ 2 0101
= =
3 u.1—j ﬁ i |"| 5 0.054
0.00-.
p.0-L ' '
ohr 1hr 3hr 6hr Ohr 3hr
Restimulation treatment Restimulation treatment

C. 1SG15

0.5
) - FL
S 0.4 3 100 R848
n
E 03_
£o.
3
1]
.g 0.2+
5
§ 0.1 . . % *

0.0-

Ohr 1hr 3hr 6hr

Restimulation treatment
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131 RGBT SRR ISGTS BRRFRHR & - 54 DL RpL7 oS BLA) - #E1T qPCR
PG5 > B ISG1S FER¥ RpL7 B2 » Wit HEHAH¥ IR & (Relative expression)
Sl R A A R (AL ) - el R T ZIORDEFR (BRI /NEE) < (AY)
R EBE 45T 1.5ng/mL R848 HFK{% » pGAAVEL NG Zedif R R RAHH R E

(MLEEBFRTR ). (B.) 4T 25ng/mL R848 Fllj# > LUK BRI - (C.) F%5 T 100ng/mL
R DUFIREFRIR o SIRAHDIUREFoR o T+ ) OB IR » Big EEE =R
(0.05>p) °

(--)R848 {ljcst = R R B R %o h [FN-f 3 F1 4 PP
IFN-p 255 — BRI E 2 — » T YRS E S TIPS - HIR+

R R BT - 2800 > ALK E R > A Sw TR EE - HETT PCR F

YERSE% Ry Primer-dimer AYERSE(ANE 14) - IRRIEEEMSHRERST > SO

R848 R 7352 IFN-B HIZEEL: -
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