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KLU BLAS BR O 1277 B9 LP-LNP #2 & H % mRNA %% & 1) IE 0 E

FHLROF L ERRLE LR K Bk FLEFEED,EEKT 154007 BRI A
AT A RS 2 e 5400038 B, i 22 2 P5 Ko (5 SR8 ko) 2% 5 K I 12 2 ZR U 90 5 A Ak 2 2 SO
5, [ R W TR AR BRSE thul? s 401320 5K, 5 HRBERF A2 I B EE B i o RL

(HZE]  HW DL B s B A 7] /Y 338 2% 3R 40 B8 K- 5T 44 K UKL ( lipopeptide-lipid
nanoparticle, LP-LNP) , #2548 5 HOM mRNA 2 i34 RE . Jiids Bt F6 8 2 R BUR Ik Ss-10
I SQ18, fl i 35 B AN S iy 385 i AU 254 42,906 . 55 1 ( enhanced green fluorescent protein , eGFP ) %7 Jk H1 5%
L (firefly luciferase , F-luc) F1PP %5 125 [ ( ovalbumin, OVA) 1) mRNA £3%( %] LP-LNP d, ¥y 2 L) Al
Fig K R e 790 mRNA 33% R 40 I Sh B HUHA RAE LP-LNP fRi1% 243 BUZR %0 FI ] HEK-Blue™
mTLR2 4z 45 41 LA H: Toll #5244 2 (Toll-like receptors 2, TLR2) (315G /E H , i 16 fe L i KB ACLE 5
I IERY LP-LNP-eGFP-mRNA %% L 28 HEK293T 4iif1, 50 i i 5 MLEE eGFP 133K ; I FHVE (R nL5
AR %% LP-LNP-F-luc-mRNA £ /N AR N 9 2238 7K 7 5 TR R P4/ LP-LNP-OVA-mRNA f /N iU
P50 B 4 B SR AT L ( dendritic cells, DCs ) B K - LA Be 58 s R BIRE 1o 850 JIRIK
SQ18 F1 SS-10 4354 0. 50% 0. 75% By EE /R LB A G , 15 2/ LP-LNP ~F-#p0i 4243 51 127 F1 121 nm,
S BB 0. 11 F1 0. 08, 4 £ HKIGTE 90% L |, HARSN G 44 5 %80 J7 414 F 1% TLR2
(1) HE 77 . 25 5 T BHPE X B Pam, CSK, (P<0. 01) ; LYy LP-LNP 470 DLSEHUA R A SN Gy Hidr SQ18
LA 0. 50%45 At £ 1 LP-LNP (R Y36 e gOR 1 25 0 T4 48 LNP (P<0.01) , H A DL 25 02 6 5 | itk [ 45
DCs AR LA KA IR 28 S 52 (P<0.05) . 51 DABiRUAR IKCA A7 i LP-LNP A] I3 58 mRNA ()
BEIERETT , 204 R mRNA S I S R

(XA ] MR mRNA S 5 {457 5 g Ik
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[ Abstract | Objective  To construct lipid nanoparticles (lipopeptide-lipid nanoparticle, LP-LNP)
with novel lipopeptides as adjuvants, and initially explore their synergistic effect on mRNA vaccines.
Methods Two novel lipopeptides, SS-10 and SQ18, were designed and synthesized. Microfluidic technology
was used to encapsulate lipopeptides in different proportions, as well as mRNAs encoding enhanced green

fluorescent protein ( eGFP) , firefly luciferase ( F-luc), and ovalbumin ( OVA) into lipid nanoparticles to
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construct an mRNA delivery system with novel lipopeptides as adjuvants ( LP-LNP). The particle size and
polydispersity coefficient of LP-LNP were measured using dynamic light scattering. The activation effect on
Toll-like receptors 2 ( TLR2) was detected using HEK-Blue™ mTLR2 reporter cells to screen the optimal
lipopeptide ratio. The preferred LP-LNP-eGFP-mRNA was transfected into HEK293T cells, and the
expression of eGFP was observed under a fluorescence microscope. In vivo imaging was used to investigate the
expression level of LP-LNP-F-luc-mRNA in mice. Flow cytometry was used to evaluate the ability of LP-LNP-
OVA-mRNA to induce the maturation of dendritic cells (DCs) in draining lymph nodes and cross-presentation
of antigens after immunization. Results Lipopeptides SQ18 and SS-10 were incorporated into LNP at 0. 50%
and 0. 75% molar ratios, respectively, to obtain LP-LNP with uniform particle size, high encapsulation
efficiency, and good in vitro safety. The ability of this formulation to activate TLR2 was significantly stronger
than the positive control Pam,CSK,(P<0.01). The preferred LP-LNP obtained effective in vitro transfection,
and LP-LNP prepared with SQ18 at 0. 50% molar ratio had significantly better in vivo transfection efficiency than
traditional LNP (P<0.01), and significantly promoted the maturation of DCs in draining lymph nodes and cross-
presentation of antigens (P<0.05). Conclusion LP-LNP with novel lipopeptides as adjuvants can enhance
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the delivery capacity of mRNA and further improve the immune effect of mRNA vaccines.
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H 2019 4RIk, 5 2k IP IR 55 AE el IR 7 2
(SARS-Cov-2) JiE 423K , 22 Fiog B 1 H R iz
FHOER R A& . GG (. K
T A AV B9 1 55 ) AH EE , mRINA 3 1 HoA7 22 4
15 I ST I R A i M R A O, R X W
BRREHSERE I o B BT AR A, mRNA
ARAEAL QIR IRTGTT I e LA S s AU 7 ik 55
SURIAE] TR

mRNA & B Gl H 1k IR 5044 oK KL (lipid
nanoparticle, LNP) /£ k1% 3% 2 {&'*) | LNP 7] 2 25 )18
Jox Al BhwENE R 2R C BT 4 W, X
BBy AT LA ST BB 73 AN DK TBORL , £ v ) 0 A2 2
P, SRR AT Rkt , T B AN A0, e iF mRNA 4
ki ™ o SR, LNP B 77AE — 5 JR B, Jnsdh 1% 300
ORARE AR O 5355 A M e B PR A 2 TR R I A
A i LA B A A7 A0 B R ™ A% o Rt X LNP 647
DAL 2 mRNA 2 B ik AR E A

Mg K & —2& Toll #£ %44k 2 ( Toll-like receptors 2,
TLR2) 4 8h5, #5 Pam,CyS 5 ik BLAb A I & AT 2
ARG K, BA B3 M e e s A . HAlT, B &h
10 A AR IRAE R A 500 ity v itk A1 I RAVE5E B B
TR RAFAERIRIOCR o BT X AR e sk a2
(human immunodeficiency virus, HIV') JJg I P 7E A4
BeRp g g1 A& T iRELR B 40 A T 40 B N, 78 32 1A
PRI 2 T 307 Ve S e S BT 5 R X e ] SRR
(Helicobacter pylori, Hp) B i) H 77 g IR W 3 i

55 Pam, CyS {HER , I 58 K 145 S M 20 i S 73 17 225 RN
FHISHUIARIZA ™ o LA, B K53 0 195 535 4tk 445 4 fi L
HA B AR LNP iy gy, iz AR Bk £ 50 34 5
mRNA Sz 1 1) e e SOCRTE RIS FIEFIATIY

AT TLRA 0% 2 K R ESE T 32 4 1
(programmed Death 1, PD-1) #iji i £ k' 4 % 5
Pam, CyS {#5¢, il{I& 8 T SS-10( Pam,CSKKAPPHALS)
F1 SQ18 ( Pam,CSTGQISTLRVNI-TAPLSQ ) 2 F# % %I ig
Jiko AR IRA B 4E K LB A LNP o il 4 7
B mRNA 3% R G0 ML — R G, MIRIKB AL
HEFT IR , L RS [R5 AL T R K- B 5 499 K it
ki (lipopeptide-lipid nanoparticle, LP-LNP ) ¢ #] — 4 |
LA, K TLR2 B sl 006 1, #0081 S8 AL
SQI8 TEIAMAB AL T B FE M TR mRNA B3k
P S o i T N = R I LG SRR N1
(dendritic cells,DCs) BB, T+ mRNA 28 89
FERCRARME TR RS

1 #M#ERHE

L1 AR A

HEK293T 4iiify \HEK-Blue™ mTLR2 4fJify & . %% k.
B 5 Y ZE il (firefly luciferase, F-luc ) -mRNA | JP 5 1 &
H (ovalbumin, OVA ) -mRNA | RBD-mRNA | Pam,CSK,
SHIREIZH B 4 BRI 46 5% )15 5 [ (enhanced green
fluorescent protein, eGFP ) -mRNA ( N1-Me-Pseudo UTP) Iy
F 32 2B 5 ] 8 B SS-10 ( Pam, CSKKAPPHALS ) .
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SQ18 ( Pam,CSTGQISTLRVNITAPLSQ ) ¢ A it 55 41 1%
928 B B 7 R A AR 28 w5 ; RPMIT640 . DMEM |
opti-MEM 855758 G4 L5 W B Gibeo A ) ; H %55 % -
FEREZ NPT PBS T8 . TN B 2 7K B Biosharp 2%
)5 0.25%iffif  Triton X-100 W § 13 = RAEY A
#]; DEPC Wy B Bl T /A 7] ; Lipofectamine 3000 , £ 7% ]
bl ¥ ( granulocyte-macrophage
factor, GM-CSF) . 941 & 4 (interleukin 4,1L-4) | Quant-
iT™ RiboGreen"™ RNA Reagent and Kit i 7] & W [ 5%
2K /R B 2 ] ; DLin-MC3-DMA . DMG-PEG2000 |
DSPC JIH [ /Eg B i SO w5 5 bl 3 BRI
T iR s w) s D-9GRMER I B A R A F] ; CCK-8
X35 § MCE /A 5] ; FITC anti-mouse CD11c  APC anti-
mouse CD80 ., PE anti-mouse CD40, PE/Cyanine7 anti-
mouse H2kb bound to SIINFEKL I H Biolegend /]
1.2 £3zh4h

32 H 6~8 JEi SPF ¢k Balb/c /N, A
16~20 g, Wy B At 5t 4E 8 A 46 AR W FHECA BR A 7, 1) 5
TRl AR AR R R Ay A ) C AR EOR ST ol
SPF Kz 5
1.3 LNP . LP-LNP #9%) &5 &4t

RO B (MR 7 NWDPS 1) ¥ 5F
mRNA [ 7K A0 (0. 2 mol/L #7462 R -7 45 B2 #h 2% vk
pH=4) 55 A I8 L BEARTR & 175 LNP-mRNA ;%
g Ik SS-10,8Q18 43 Jjl 4% 0. 25% . 0. 50%
0.75% 1. 00% 1) & /R k48 A LNP H1, LP-LNP-mRNA
il g5 ik R L BAR B A B sk 1 froR . §ilFE 58
JGAE 100x10° #EIE4F H F 1xPBS #3%>20 5 R R
o F Zetasizer pro (Malven PANalutical ) Jl & 4F i
FRURL /N (Size ) SF-24 70 BUR L (PDI) s (£ 32 (EE)
K Quant-iT™ RiboGreen™ RNA Reagent and Kit i
M AT 18] 42 B8 0E, 7€ A Quant-<iT™ RiboGreen™
RNA 1515 , FI P0G 4G XT 2% Triton X-100 il |, 5§
AW mRNA 47 7€ & (S AL AT A FL S ) o
FEF AN EE = (L5 se(E - FL AT 321 ) /
WeFLHTELAEx100%
1.4 LP-LNP kg Ik L 89 7 ik

CCK-8 frilfAshae 4 . Bt 2 H Balb/c /)N RALFE
MRS, O B R TR i S A BN A, T
] o AR TR (35 10% 64 T (1% 7 55 R -5E 5 R A

colony-stimulating

#1.20 ng/mL GM-CSF .10 ng/mL IL-4) ¥ 40 055 5 H
JSCA ) B DR U5 1) 4% 5 AR 48 B ( bone marrow-derived
dendritic cell, BMDCs) . 2% 3 K FI% 5 K4 5 5 i —
AR SR B T RISEAN A, 4% 1x10° 4~/ FLAk
T 96 FLAR T, 78 40 LG BE I m) 45 FL P i A LP-LNP-
mRNA 1555 12 h, &L A 10 pL CCK-8 37|, THi 3¢
AR E 3 h, JE AL 450 nm P KA GEE I
BB YA wa =X Bl DO ORE AL - AL S

éﬁiﬂ@ﬁ%%:Mxm()%

B ODm@‘ OD%?H

HEK-Blue™ mTLR2 4 Jits #; M TLR2 3 3% 1 H
HEK-Blue™ mTLR2 40 }u % 7, T 37 °C .5%CO, &1f
TEFRF PR IR ZE 80% /&, WAL TR, 1R 4 i %
Z2x10°4/4L, 5 F 96 fLi . ¥ LP-LNP-mRNA |
LNP-mRNA TGN 3 Z 7K (FIPEXS #R) A Pam, CSK, ( FH
PEXFIE) 43 %15 HEK-Blue™ mTLR2 4 Jifd /£ 37 °C i)
HEK-Blue detection H1ji$F 16 h, %R 5 7F 620 nm &b FH
A3 EG T R I A3 06 T ek 4 s 1 Tt ( secreted alkaline
phos-phatase , SEAP ) 7% .
1.5 kit LP-LNP #9494 4 48 A1 3R 40

] eGFP () mRNA #;ill3% LP-LNP 7 HEK293T
YR Gy g ) - HEK293T 41 e &2 75, I 2 2 i B =
2x10° A~/4L, & T 12 FLH B B0 35 %5 eGEFP-
mRNA 4351 5 LP-LNP ( SQ18 0. 50% .SS-10 0. 75%) .
LNP & & il £ 13 9 & & 5 Lipofectamine 3000 il 71 5
eGFP-mRNA JE A M BHMEXT I8, % fL 19 eGFP-mRNA ¥
JE¥ R 500 ng/mL KA L HIF AL, 3555 24 h,
FHENE S5O0 0 R MEE eGFP 8 I RIATE L
1.6 4k LP-LNP-F-luc-mRNA #44k 1 i 1% 48 A 334

IS AR B A5 25 58 A 155 o 790 ) 4k R 3 3% g ) - 52
/NN 6 4, S A dE 5 2 A 3 KU/, FILA
TR & 3 pg F-lue-mRNA #4355 LP-LNP (SQ18
0. 50% .SQ18 0. 75% . SS-10 0. 50% ,SS-10 0. 75%) .
LNP T8 & 6l 25 1 DU A Sy % BEZE 3 /N BRACE: 4
IxPBS, G 77 AR FLRNESS, B3 2 /N B BR S 45
HEAF 50 pL il 5. 6 h J5 S aUbe BRI I S R A D-2¢
HERFEREM 100 pl/ H o 10 min J5H5/N BUBCATE (4
R R G kifb 2 & 65 % . i Living Image ¥ {F
AT e X 3 Y i

F1 BERMAKBBIERILET (%)

J5 LNP LP(0.25%)-LNP LP(0.50% )-LNP LP(0.75%)-LNP LP(1.00%)-LNP
DLin-MC3-DMA 50. 000 49.950 49.950 49.950 49.950
JIEL 7 i 38.500 38.450 38.450 38.450 38. 450
DMG-PEG2000 1.500 1.425 1.300 1.175 1.050
DSPC 10. 000 9.925 9. 800 9.675 9.550
gk SS-10/1g ik SQ18 0. 000 0.250 0. 500 0.750 1. 000
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1.7 4k LP-LNP-OVA-mRNA #9 %, & ¥ 2 AF A #: 0

AR PEM o e LP-LNP 7553/ B 5 | 3t itk 12
Z5rh DCs B A K A8 S TR T RE T - 5L 50/ B 43
A4S eI 3 A, AL 3 N E, AR O R
£ 20 wg OVA-mRNA 943 %] 5 LP-LNP(SQ18 0. 50% .
SS-10 0.75% ) LNP B 75 il 5 F M AE s X BR 4 3 1
/NERTESS &4 20 weg RBD-mRNA (4 LNP {5 ; 9257
R HIWUPA AT, B 2/ RO BB AN 2 T 55 75 L il
#1524 b B EAL B /) BRBCHE AN i 3k T2 4 B
FSCE 240 ARV, it AR e 5 S5 43 B g | i 4
DCs JMFALA S DCs 13 (19538 Stk S BT i Ol o
1.8 it F oM

K1 GraphPad Prism 9. 5 8 Fiff 47401127 70 ¥,
B DA xes o 21 A B R 3R 07 26 43, LA P<
0.05 R ZERA LI L

=0 JigJk SS-10/]gJk SQ18
=@’ DMG-PEG2000

&>
=O DsPC
=O DLin-MC3-DMA

2 #R

LP-LNP ##) & 5 & 4E

FENE IR (SQ18 ,SS-10) 44 B [A] Lb 5148 A il 48 LP-
LNP i 45 /& &2 T LP-LNP-mRNA JI5 Jit 44 K ki 2
AN 1 R Sl A U R 4 AT SO0 He AT
FAE, A FEBA AT, LP-LNP B84 110~ 150 nm
(B 2A) S8R E(PDI) 2y 0.05~0.30( 5] 2B) ,
H:rp SQ18 0. 50% ,SS-10 0. 50% F1 SS-10 0. 75% [ 4y
R80T . RiboGreen RNA 2 7113 22 % FL 1 J§ mRNA
FMRBE 1154 mRNA [fuEHR (EE) ,SQ18 0. 50% ,SS-10
0.75%11) EE ¥J#E 3 90% , 24348 A LY EE 24 80%
(E2C), DL g5 R, IR AL SQ18.SS-10 43 51| LA
0.50% .0. 75% )LL) 35 A 15 5] LP-LNP fi45 45—, 3%
VPR3 R 127 #1121 nm , 35 2 53 8 R 5050 0 R
0. 11 F10.08, HALE R85, BHA B L FRHE

2.1

~~ mRNA

B 1 LP- LNP-mRNA A REE

200 0.4+ 100 -
90_ .............................. T TR
150 0.3 _
g 55
(=] [~ 7]
5 1004 £ 021 ¥ 504
N HH
& @
50 0.1
O'Q 0- 0= T T
\O ) ) ) 0 0
S S S
® SRR RINAN ORI N OO
DR QR e NN AT RATRDRT NN NN NI N
RN NS S A SESE Y B ENERERESEEE ¢

A: RFE) SQ18.SS-10 #H A bk LP-LNP #9739 %42 ;B R [ SQ18,SS-10 # A b 4] LP-LNP 45 PDI; C.LP-LNP-

mRNA & ¢4+ %

2 LP-LNP Jy&14E
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2.2 LP-LNP sk ig BkB ALty i ik

N T VMY LP-LNP [ & 4h 2 41, CCK-8 SL 56
WA L B K5 S %) BMDCs 41 JfLAE 15 22 0 5200
WK 3A B 2R, Ik AL AN IAT 15 R B 90%,
5ikge LNP 2 A0 FL IO Ge it 27 22 5, R W IR k3B A X
LP-LNP il 55 (i {4 S 2 4P J6 . 255

R T SERRRRAB AU S AT LA LP-LNP X} TLR2
(3G 1, Rl IR 35 TLR2 ) HEK-Blue™ mTLR2
ZHAASI SQ18 .SS-10 LA [A] L5148 A J5 TLR2 A0S
fief, W& 3B.C WoR, LNP 41 B R W B A —FE W
TLR2 #zh1EH (P<0.01) ,{H SQI8 0. 50% ,SS-10 0. 75%
25 LNP ZHAH HCHA 3 = 1 TLR2 3480 (P<0.01)
ghi A Z mi X T LP-LNP ) #1162 A 45 3,
SQ18 0. 50% ,SS-10 0. 75% ¢ J7 4k 25 5 T 119 52 56
2.3 kit LP-LNP #9/K 945 4 4t 1 3340

FH SS-10 0. 75% .SQ18 0. 50% %3 M 412 45 eGFP
{1 mRNA | J£4% YL 25 HEK293T 4 fifi, 2 Ff LP-LNP #
A H bR mRNA 5% 9y 2 240 i, Jf H LD 4 eGFP-
mRNA BN B4R R ZOGE (B 4A~C) , FRikK
-5 HL A Y1) Lipofectamine 3000 AH (&1 4D) .

2.4 kit LP-LNP #94k 1 3% 3% 58 ) 340
SS-10 0. 75% . SQ18 0. 50% 4y %I £ %% 4 15
F-luc-mRNA J&5 , /NSRS 45 25,6 h 5/ sh¥) %
IORE A2 BRI . AN 5 Bz, SQ18 0. 50% 2 /)N
BULE T S B AL B A G0 LNP 20 B9 Ak 27 & OG5 5 5 i o
B (P<0.01) 375 SQ18 0. 50% 414 Fbf5%: LNP 41 .
W AR P 8% SS-10 0. 75% 21 K VeSS ai i
BAREE T LNP 4 (BG4 25 5% .
2.5 kit LP-LNP 5 OVA-mRNA #9 %% 38 %Ak 340
SS-10 0. 75% ,SQ18 0. 50% 43 43, 2 4 i OVA 11
mRNA J5 ,/NRVLEE 25245 24 h 5 BUE BOE ik e 4s @
b AR PE M DCs B A B 58 St 52 Bt Jt 19 1
Mo TSEMFH FSC-A il SSC-A S8k itk T 40 it ; 4%
JEfdi ] FSC-A F1 FSC-H 2 4035k 5 5 51 A5 40 i, R 4
15 /%E Flour 700-A F1 FSC-A Z:50H 91 #0135 £ 75 40 Bl
BG4y B3k £ CD1lc+Fil CD40 + 41 Jfg B . CD11c + Al
CD8O+Zi i ¢ .CD11c+F1 H2kb-SIINFEKL+ 4 it ¢ , %
RIS IEAT 0T 5 , 45 B TSRS, an &l 6 iR,
TA Jpm AR AR, AT . 5%&5%
LNP 1Ak, SQ18 0. 50% 20 i DCs # ik CD40 ,CD80

1004 087 r————— 087 a .
90+ : f a a
= — = I T 1
o) g i
< 5 067 5 06
2 z -
o & £
= 50 & 047 & 04+
2 o
= # #
= = =
021 b‘g 0.2
2 2
R &R
0 0- 0
& ST S TS S St
o NGNS N Q-
9o G e QT QTR C
RN N N B ® S
S A A
a:P<0.01

A: R SQI8.SS-10 # At 4] LP-LNP xF BMDCs 7 7% % 45 % v1; B . C: R SQI8,SS-10 # A w45 LP-LNP #5
TLR2 $t7& 4 A Blank % & 1 &% 7K, Pam,CSK, % A b3 &

3 LP-LNP My A5 ARIB N LL 7 18

--

A:SQ18 0. 50%-LNP-eGFP ;B :SS-10 0. 75%-LNP-eGFP ; C; LNP-eGFP ; D ; Lipofectamine 3000-eGFP

4 {3k LP-LNP %f eGFP-mRNA [ 5h et B (x200)
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(7K 5 2 42 T+ (P<0. 05, |8 7B .C) , 375 SQ18 0. 50%
HAEBAROREL DCs 1k, SS-10 0. 75%2H 5 LNP
AR TG 127 25 55, 32 HO DCs U RE T 5

Hriltik LP-LNP $2£7} DCs 22 3 i 2 S I RE TT, SQ18
0. 50%2H 2 M1 e T 2% 1% H2kb-SIINFEKL 7K - 2. 3%
T LNP 41(P<0.05, 5 7D) , W5k SQI8 0.50%5 A

{54 LNP 4124, LA INP 402 RBD-mRNA /0% 1, 43

LNP JEH5i 1 DCs 32 3 2 HURIIRE ST o

LNP SS-10 0.50% SQ18 0.50%
1.5%10¢
4x10" -
L 3x107
1.0x10¢ ;‘;
2
43‘:’( 2x107
il
o>
0.5%10¢ gg 1x107 y
'
junay
-~
07 N g\
© © de Ao o)
S Q(?Q Q;‘)Q Q,.\6 ,\6 Q%
N o Q o
N S N N
é’) %Q, %% L B
A F-luc-mRNA 72/ R 43045 £ 3k B 9L ;B F-luc-mRNA & %, Z B (n=3,5+s) a: P<0.01
5 ffi% LP-LNP Xt F-luc-mRNA f{& i =4 B
250 K= ’ VLymphocytes 250 K+ single Cells 250 K+ vital
] o720 98.7 29.0
200 K 1 ' 200 K 4
= 150 K 1 = 150 K5
&) 1.0 &
7] z
100 K 100 K+
50 K 50 K - 1
"l"“l""l""l""l' LN LY NI JEE LN B | O—I""""m""""l LRI Nl B
0 50K 100 K 150 K 200 K 250 K 0 50K 100K 150 K 200 K 25 -10° 0 10° 10* 10°
FSC-A FSC-A Comp-Alexa Fluor 700-A:L_D
A ’ A ’ A '
s CD40+ s | cD8o+ 10° 4 H2kb-SIINFEKL+
12 3 0.31 & 3 0.22 = E 0.086
&
= 4 - g 4 -t 5 8 10* 4
3 10 3 3 10 3 E =z 3
+ | = = | B B
2|3 |5 Z| &
S|E 1004 S| E 104 7| & 10
& 3 L < '3& E
e g E £
S 04 S 013 S 09
—103- _103- _103_
T T ™ T T T T T T T T ™ T T T T T TrTrrTpg vy oy Ty T TN
100 0 10° 100 10° -10° 0 10’ 100 10° -10* 0 10 10t 10°
Comp-FITC-A::CD4 Comp-FITC-A::CD4 Comp-FITC-A::CD4 -
CDl1lec+ CDI1le+ CDl1lec+
6 WA AMAREITREE
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3

H2kb-SIINFEKL+

ULAER, W aE mRNA BERT BTSSR
I HES T mRNA BERTEOR I R AR . il
FE 58 mRNA S R4 RCR 1565 . mRNA g

N LNP SQ18 0.50% $8-10 0.75%
105 - CD40+ 105 - CcD40+ 105 N CD40+
3 011 E 0.23 E 0189
o~ ~
. é 1O4j % 1O4j % 104j
g|= = <
g2 10 £ 104 2 10
E £ 3 £ 3
(S 0 ? 5 VR | CS 03
-10°5 ~10°4 -10° 3
Z100 0 10° 100 10° 1000 10° 0t 10 S0 0 108 100 10°
Comp-FITC-A::CD4 Comp-FITC-A::CD4 Comp-FITC-A::CD4
CDIle+
LNP SQ18 0.50% SS-10 0.75%
A
s | cD80+ tl CcD80+ s CD80+
10 3 0.093 v 3 0.21 10 3 0.22
wy ) 7o)
ot
S 104 5 104 20
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