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[ E] ki (Langerhans Cells, LCs) Y A TR A A FLRFE B R, B R R 4G ST 3k AR (Exosomes,
Exos)VF 24 4 JL 18 38 300 AR JE Y9G 0% P R B E SRR, KRR G AT VAHPVI6 E6 % Bk B (E6) 1A
G BT G S AR, VA CpG R IR ML B B4R 4% (Cytosine—Phosphate—Guanine  Oligodeoxynucleotide, CpG
ODN)AE H %o, 95 A 7] T ) 88 B A S 28 B 7 7 89 91 3 AR (LC —Excos) VE 4 04 77 1L 95 8 345 L35 549 20
JoFEETHE @ H@(Cytotoxic T Lymphocyte,CTL) ST B LA LG e Ah E R R AR AP B ROR , ddad
5 BIEIAIN B fn e AE e T AR aa e, K UG 4R F) APBS(AT B 4E) . HPV16 E6 % Ak (E
#0), CpG ODN(P4L), E6 % kB A-CpG ODN(E+PLR) 4 LCs, IR Lk BLALCso ikt shibtk, &
P IR G BART AR 3558 35 5 7 A FHCTL, RAMTTE4A N X2 CTLAE R B & de it F 2
HPV 16 P8 2 55 28 Bk (SiHa) 89 545 6 P . AAT I8 28 IOk (HepG2)4E A dE 45 i sr BB de s i, it 3L
FAp F AT GRAIT F M EHPLALCTLA T FR M6 74 £ % %, B % 3 TELA P4 3 B4 (P<0.01),
E4BAnPLL G A4 AL B2 3 T AT RAL(P<0.05), R A etk ag AR, & 4LCTLA A4 E 4 A BT T 5 A2
E+P4LE & Fe b T 27 B ML aI F 48R . HPV16 E6 % ARIKA-CpG ODNR i 64 B 45 37 21 fie,
RSN ILARRE O A R T T A FECTL, SF X HPVI6 AP 69 8 20 % 20 I R DL B0 3% 0 . 4F F e 345
[KEIR) 38, ABRbmie; shikik; RRRE; LIEETT
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Antitumor Effect of Langerhans Cell-Derived Exosomes Loaded with Peptide Antigen and
Adjuvant
Anxing Ge
Jiangsu Medical College

[Abstract] Langerhans cells (LCs) are potent antigen—presenting cells, and their derived exosomes (Exos)
contribute to intercellular communication in tumor immunity. This study assessed the therapeutic potential of
LC—derived exosomes (LC—Exos) stimulated with the HPV16 E6 peptide fragment (E6) and
cytosine—phosphate—guanine oligodeoxynucleotide (CpG ODN). Human peripheral blood mononuclear cells
were differentiated into LCs and stimulated with phosphate—buffered saline (control), E6 peptide (E group),
CpG ODN (P group), or E6 plus CpG ODN (E+P group). Exosomes were collected and co—cultured with
autologous T cells to generate cytotoxic T lymphocytes (CTLs). CTL activity against HPV16—positive cervical
cancer cells (SiHa) was measured by MTT assay at different effector—to—target ratios, with HepG2 cells serving
as nonspecific controls. CTLs induced by E+P LC—Exos displayed the strongest cytotoxicity, significantly
exceeding that of the E, P, and control groups (P < 0.01). Both E and P groups also showed greater activity
than controls (P < 0.05). Although cytotoxicity declined with lower effector—to—target ratios across groups,
E+P LC—Exos consistently induced the most potent responses. These findings suggest that LC—Exos
stimulated with HPV16 E6 peptide and CpG ODN effectively elicit antigen—specific CTLs with strong and
selective activity against HPV16—positive cervical cancer cells, supporting their potential as a novel
therapeutic cancer vaccine.
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BB R ARV N B MRS T R R 2 —,
HEA5EGEH AA-LRH T (Hunan Papillomavirus, HPV) F
FRELR YL VI, S AEHPYI6FIHPY I8 Y o JRAF TS EHPY
P O BRI T HP VB YL 2 R s #5008 AT A2 1 R 8 2, {E T
CURGLHPY I O B 3t 1) A3, V9T FBUI LT R kT
N, RFEAR BIVEHEANEETT SR .

VLAESR, R TT VR EE L WOE B & e RGOk IR
MR, B BRI . BIRE DA (LCs) 1R v B Jik
FNZH 820 2P RE A 1 PR 32 2 40 MY (Antigen—presenting
cells, APCs), 7EHER AL IRAN RIS B, JA 20 B Sy N E T
T RIEHFBIEMY . Sk (Bxos) & G I E R L)
30-150nmff 4 AMEE, B S AR, . RNASAEYETE S

F, AEA S AN MIELE TR, APCs SRR H A 1A FT LARE A BT 55 S,

A BOHCE TAN A S N

HPV16 E6ZE /2 B 20 B 2K o 11, 76 R 1 R A2k
J& R RS AE F, H ELR ERAR I IR R R e AT . CpGaE
TR M R B R (CpG ODN) /E 9 Tol 1#E 32449 (Tol1-1ike Receptor
9, TLRO) FIBN 7, & — Phom AL ) S e 77, B % 1Y ot [ 7 4 %
MU S 1 S 25 R 255, AR 3R Th1 Y 438 Js2 B AMCTLIRIEAL ™

AT FE A g — o B (1 B SR v T M, BV A
HPV16 E6Z ik Fr BEAICPG ODNH: ] il S A A& 0 4, ) S 7=
A B NI E S SR AN PR R A, 337 5 54 S P C TLs SRR
T B 0% A 2 A% e %ot 8 e 41 L P G R A K, R
SRR 1) S VR T SRR 1 S B AN TR KA

1 R AE

1. 120 bk 5 32 27

HPV 16 BH 14 1) 5 2505 40 fa ik (SiHadll i, 1 5 SEEATCC), A
JFF9 40 B ik (HepG24H i, 11 5 26 [HIATCC) o« MTT (9 HSigma) ;
H ANGM—-CSF. IL-4. TNF-a (J HPeproTech); HPV16 E6Z ik H
B (4l 8>95%) ; CpG ODN (g InvivoGen) ;A bk B4 0 43 B
(Ficoll-Paque PLUS, 4 HGE Healthcare) ; M AREGAT &
(g & Thermo Fisher) o

L. WM DU AR 5 5 5 B

S g AN E ML A% 40 M (Peripheral Blood Mononucl
ear Cells, PBMCs), VRSN MLIR BE Jo He b T 55 3, 2/NH) )5
EBRARNGEEGH L, SRECAAZ A . N7 GM-CSF (100ng/mL) Al
IL-4 (50ng/mL) fFIRPMI 164058 415 97 35 (4 10%FBS, 100U/mL
FE, 100w g/mLBER ) , 75 T EAL AN 1] R FC A SR 2 M 43
B FRHER, IINTINF- a (20ng/ml) 5 5 H: A i 24 B RS SUTRE
ML

1. 3B LI A B Vs & A A P o %

A EAIILCs 3 N VY LH AT X HRZH (Controll-Exo) : JN
APBS. B4 (E6-Fxo): JIAHPV16 E6Z ik (&9 E10 u g/mL) . P

4H (CpG-Exo) : MMACpG ODN(ZRAES u g/mL) » E+PAH (E6+CpG-
Exo): [ABJINAHPV16 E62 ik (10 1 g/mL) F1CpG ODN (5 1 g/mL) .
FR2A/NET 5, R0 I 5 2% 138 o A FH AN A SR BGA ) S H Y
A, BCATEN 58 B IR FE o AMIAA ¥ %5 7€ Pl i Nanosight
HAR G HTRLAR A o

1.4 CTLS 555

W H A5y BSPBMCs J F A 4 i, 0 — B 44 Tk R 4 i (8
EAE ) o BT (1X 106cel 1s/mL) 5 i PO 4R F] 5
A us A (B FIR FE20 1 g/mL) £E 75 IL-2 (20U/mlL) fIRPMI 1640
eI IR LRI HEIRTRE, R RS 4 (CTLs) « [RIY,
REATATIN AR T 10 FARTAN BRI A6 B T4 a4 (TOZA) .

1.5 CTLA M % PEAS I

1. 5. 152585 4 A AR

96 FLAN M35 FRAR, B LB = Bt 4 U ik (SiHa) 40, B
T37°C . 5%COAH A FRAE h i & 6/ o YR L. 4rhifil 4 1 &40
CTLs (KR AL RIRCTL B SR IRCTL  PALRIRCTL  E+PLELRJRCTL)
J% TOZH 20 ffd o 1 8 4% 2H A% S MBI B, 43 Sl HR ARHE 4Bt L (E: T
ratio)40:1. 20:1F110: LA BN 2 NEESiHaZb I FL AT . B2 LA
TR R A . R AR AR SR RN A
Xt HRZE S R LR P 11 R 4 AT RS TR, AN FE AL . LA
ICTLs W 4L B4L. PAL. B+P4l) 5 ATHEA0MI bk (HepG2) 4
RUCHE ELA0 - 1HFD T-96FL A0 ABE FRAR, VA ARARe S e A x5
HE3NHE L.

1. 5. 23k 5

MTTESIIS, THER D 5% (%) =[1- (S8 2HODME -S40
JXH R ZHODAE) / (FrhsRa£m At R ODE 5973545 FHODAED ] X 100%.

L. 64125 #r

B AT H54 % FH 50+ bRt 22 (£5) Fon . R GraphPad
Prism# {47 $03 20 Mo 22 4LIA) L SR BN R 7 E o
(ANOVA), PAPC0. 0525 2% 5 AT Gt 2 2 e
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Y KUK B B8 53 BT (NTA) 52 oR, AR s AR 12 5 B2 4y A 16
50~150nm, 5 I 7o A RAE, W AE 279100nm (1), Sh b Ak
FEZ141. 2X 1010particles/mL, & 7M1 KN #ii o

2. 2 HPV E6+CpG—Exoifs S AICTLA B 25t 4 ) 25 (0 i 1k dpt ot

N T VA AN [F AN A 5 S B CTL X &5 3508 41 L (Sita) f) 4%
PR, R SiHadH Ml i A s P45 R R I 2R . #2401
RCELLL N, E+PLHCTL A% 3 i, W% 1= T-E4H (P<0. 01) « PAH.
(P<0.01) « XFHEZH (P<0. 01) FITOZH (P<0. 01) o 20: 1F110: 134HE
EE T, E+PA AR B 49. 73%+ 1. 78134, 85%+ 1. 25, /555
F T HARLL (PO, 05) .

F1 HLACTLXSiHadl LI R A5 5 (%)

Group 40:1 20:1 10:1
T0O 4.32£0.15 2.68+0. 13 1.540. 13
Control 8.15+0.29 6.84£0. 24 4.29%0. 15
E 35.43%1.27 24.62£0.88 15.2740. 55
p 29.67£1.06 20.45£0.73 10. 18%0. 36
E+P 65.28+2.34 49.73£1.78 34.85£1.25
80+
= 401
- = 2001
2 60
= mm 1001
=
2 *
= 40
% *
5
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To control E P E+P
Groups

2 B HCTLXFSiHad Mt A4 12 (%) (Mean £ SEM)

2.3 CTLX & 20 40 AR AR A3 45 1 52 ACHE L AR P AR S

FEARF LG (40:1, 2001, 10: 1) F, Frf Z 40k 5 S
FRICTLA 34 7 H XS S iHa i ) % 3 1, JF HAX B o4 0 775 4 B
B L P BRI RS « O T SR IECTL A IR R v, AT T 5%
ZHCTL (FF R L 40 1) SHPV A M ) N 98 40 f Mk HepG2 2L 1%
It BREIR, B sied (R4 B4H. P4H. E+P4H) XfHepG2
g P iR S I K N

3 it

AT G B TEPRZR — P T AR OO 20 M Y M S PRI AL ¥
I V8 T S, ST 47 RHPY 16 E6 R TR A1CpG ODNA e e 1),
P I SCTLA S BB S 08 S S ST . S5 REIR,
#THPV16 E6Z BKFICPG ODNAILCIEAMIA R (E+P4AL) figts i fa 2L
M S CTLF=AE, FEXFHPV 16 FH 1 (1 5 200728 41 fU S i Ha R B HH 58 5
PIRATVETE, X — 2R P51 F B B 2 8T LU AR v S g e
E6% Jik (E4H) BCpG ODN (PZH) FILCH= A4 1y 1 b A 1 e 15 5 —

JERE L AICTLA A RONE, (AR Y59 T 1k B I 41 o IX 3R 7RHPY 16
E6 T Ji7 ) 5238 MICpG - ODN A A 771 280 L A A/l A 8 T /1 3 ) e
W b BA T R 5 AR

HPV16 B6% JIKAE e v i, HARLCs TR MU I L im, A1
KPR R AL AN 8 SN R A B 25 TR, AT R Zh BT e 5
PEIICTL SR . CpG ODNYE N TLROFASEN I, BEBOHLCs, fR ik H ki 24
HZ B PR K 20 6, B R TR S e ), IR Th Y 4 e 3
ZRCTLIN A S8 . P S5 A I, SMBRIE S — AN
55 FIC, ReW A RO HURAS 5 AL RIS S AL B4 T,
T 77 A2 B R ) G 7 25

ASHFFEIE R I, 3% a5 T A2 B CTL X HPY 16 B3 8 1y N S
0 N Rk HepG2 A % 13 TG VEARAIK, 2R W% 1 SR 55 S I CTL &
HA R I R 50 R e, 00Tk 2 R T 1A M A A
EREE, GG HNE (IR . DO ) M b, T4k
WA IR P AT FORR A

(B A T TR SN G RATIAAAE — LE SR BRYE o 55—, AW 7T
AU T B — ) SR A AR, AR Y e 21 5 2 AN [FJHLA 7>
TRl 0 20 A R R 2 AR R A M AT BRI B —, AR ST
BT CTLA A AT PEASI, T AP A 1A 28 W 55 3 1) e P S L A

FR 0, W S 2 b G B 20 AN 40 L BT 19X 2% TR, B AR L
BRE—DIRN . T4, ARSI TE, AR N SR
ROR Je % W 5 EAE SR R vh e — AP I0AIE, X 2 A5 8¢
I R T 1]

AR TER A, BAHPV16 E6 2 BRAHICDG ODNSRIMEL 1 ARSI
e B SRVR K AMIAR, BRI AT X075 3 77 A XFHPY 16 FH 1 = 258 4
J LA e PR R S e A R R AT PR A CTL o 3K — S O T R %2 4
A RO E SR AT TR PR AL T — M RTSR AORTe AR, (A5
— IR A SEIR AT SR R AL IR R

(EeUA]

20214 ok T B F A AR XA B (EERA) BRI
By tm B9 b AR T B S 4 RS AR AR (YK2021098).
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