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[E] Br %5508 2 M (lipopolysaccharide , LPS) T 4k H 25 %% 21l i (dental folic cells, DFCs) #h i & (exo-
somes , Exos ) TE AN [F] ¥¢ B 25 7F T X3 2F J& 46 28 35 9 2 J&) B 41 i (periodontal ligament cells of periodontitis, p-
PDLCs) BB AL RE 1 A 52, S 2 R i B iR SR it . ik A1Vl fk 1 15 5% DFCs & p-PDLCs, 2t
£ 250 ng/mL LPS H|#4 DFCs 24 h J5 i) Exos , Exos Y ZEAE 18 1 385 5 B BT F 5 RLA2 4081 LA B 86 14 B e g b A7 %
FE 3 W ok WG S5-I A T 4E 2 W (reverse transcription-polymerase chain reaction , RT-PCR N AR S T 2
W10 pg/mL A K 100 pg/mLL 3 1 Exos Xt p-PDLCs J8H i) ML BE T 1020 . 258 LPS HAL BE (4 DFCs 41
14 (L-Exos ) > EL4% 30 ~ 100 nm Z [H] (Y ZE I FES5 4 , = 223k CD63 FIAH BLAE 4K 11 X (ALG-2 interacting protein-X ,
Alix) 5 100 pg/ml. L-Fxos [ p-PDLCs 5 FE#E (4 . T Y5 | T 260 s Jir 35 PR A4 2R 3K (P < 0.05) 5 117 10 pg/ml, L-
Exos {¥_F 34 p-PDLCs A9%4 4k 4= 1 I F-B 1 (transforming growth factor-B1, TGF-B1) K KL (P < 0.01), TEK
HEST dJA, L-Exos WA L4557 W .2 T X R4 (P < 0.01) , 3 H 100 pg/ml. L-Exos £H 198" {6 2R 5 A
(P<001), &it 100 we/mL L-Exos # 10 pg/mL L-Exos B A7 ] T 8458 p-PDLCs i 5] 4> 1L fiE
(k@A) N2 hE; PR, SRR, S seaatl;  RELF4E;
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[Abstract] Objective The purpose of this study was to investigate the effect of different concentrations of exosomes

(Exos) secreted from dental folic cells (DFCs) preconditioned with lipopolysaccharide (LPS) on the osteogenic differentia-
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tion ability of periodontal cells in periodontitis (p-PDLCs) in patients to provide a basis for the prevention and treatment
of periodontal disease. Method Tissue block and enzyme digestion methods were used to culture DFCs and p-PDLCs.
Exosomes were isolated from 250 ng/ml. LPS-preconditioned DFCs 24 h later. The characteristics of exosomes were de-
tected by transmission electron microscopy, particle size analysis and Western blotting. The effects of 10 pg/ml and
100 pg/mL exosomes on the osteogenic differentiation of p-PDLCs were detected by RT-PCR and Alizarin red staining.
Results LPS-pretreated DFC-derived exosomes (L-Exos) are vesicle-like structures with a size between 30-100 nm
that positively express CD63 and Alix. Compared with the control group, exosomes significantly upregulated Periostin,
Col I, and Col Il expression at 100 wg/mL (P < 0.05), while TGF- B1 was significantly upregulated at 10 pg/mL (P <
0.01). At 7 days after osteogenic induction, mineralized nodules were significantly more abundant in the exosome group

than in the control group (P < 0.01), and the results were better at a concentration of 100 pg/mL (P < 0.01). Conclusion

100 pg/mL L-Exos are better than 10 pg/mL L-Exos in enhancing the osteogenic differentiation ability of p-PDLCs.

[Key word] lipopolysaccharide; dental folic cells; periodontal ligament cells; exosomes; osteogenic differentia-

tion; collagen fiber; mineralization; periodontal regeneration
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T Ji 98 02 VLA J8] SRR A B9 TN IR Ry AR
AR GPESG . F JAIRYT 4 H B2 i SRR
MEAE SR E . 7 %41 E (dental folic cells,
DFCs) H JIHGFHRE J1oi , A £ m b i i Be , vl
3R I AN S T A 2 R R AR (peri-
odontal ligament cells, PDLCs ) , | F 7 J& 4 i 21 21
A SRS, 2 RASHAE TRPIRE N
JZ WA p A DREZH AT 9B 5 e R o R
b R TR >k R (4 i 22 B (lipopolysaccharide , LPS )
Xt DFCs LA L PDLCs B 7 AR HZ AR . 5 LPS
W4k ¥ DFCs 24 h J5 , DFCs B R REAS b IR 8
T 24 A OG5 PR G 1 R R L R L IR R
(Collagen Il , Col I ) AR5 , ] Hsf XeF 285 B AH G 5 P
B IR R R B O W 5 SR, 28 LPS S /Y
PDLCs B 0 2 38 A UET 24 | hm DA B A DG 3
IR TR, AH T A H A . [HIE, DFCs
I F PDLCs HAT HEHT LPS J0 7 4 M oA 55
IRE ST, R T oAU Lo B 0 A I LR 2540 SR
1M, LPS Tl 4b # J5 19 DFCs {2 1 4 Ji] 41 81 B A= i AL
il 1 AN WA o A AA I P A0 AR O3 8 1) I D SV
BHAR R 30 ~ 100 nm, FL LA RIS
55 240 3 1 ) AR R R T R SN I AR B 2
R U A R Y 2 1 BT R AR T MR
AR ) M, I H sk 26 H 2L 41 0y fff S WA TE 95
R G YR U B S A R i AR 9 s A
S W TSR R R R E AR, AR R B,
B8] 78 5% 1 41 fifd (mesenchymal stem cells , MSCs ) 7] L)

T A 55 43 WABIL ] 43 6 A1 WA R 2 AR MSCs & 4542
HAGIE S SB HAEE RS . AR B TER
%% LPS Tl &b FH DFCs 43~ W 18 7h WA (1.PS pretreated
DFCs derived exosomes, L-Exos) ¢ 7E 10 wg/mL LA
Je 100 wg/ml B X5 Ji] 98 KB 35 19 24 ) B 40 L ( peri-
odontal ligament cells of periodontitis, p-PDLCs ) i ‘&
AL RERYREIA . A L-Exos 1E B 40 i Y7 5
T R A SR A S A

1 R E
1.1 &A= iK

4 13 (Gibeo, 2 ) ; a-MEM 58 445 57 Wi
(GE Healthcare Life Sciences, 35 H ) ; & 55 % % (So-
larbio, /7 [ ) ; B2 11 /i (Millipore , 35 [ ) 5 17 i Ji
fiff (Sigma , 32 [# ) ; Trizol (Invitrogen , 3% [¥ ) ; p§ R 41
(Sigma,  [# ) ; CD31,CD34,CD73,CD90 ., CD106 .
CD146 Fl Actin HL 4 (Abcam, 2 [H ) ; CD63 Fl Alix Hi
R CIERE, T ED) ; 8 U8 4E (Millipore , 38 [F]) 5 #M A
PG F & (Invitrogen, 2 [F ) 5 335 55 (HT7700
TEM, H AR ) ; G4 KK K Zeta B A7 53 AT (Malvern
Instruments , %E‘ ) ;%ﬁ%‘bﬂ(lﬁaekman , % [ ) H
Thermo Micro 21R 5 20 7 &5 .0 L (Eppendorf , 1
B) o ARWEFEARAT PO R A2 7Y 10 s 1= B 48 H 22
S, B N )
12 miaih %
1.2.1 DFCs A B Lk 557 12 ~20 %
ft FE S 1 T E IR BR R B F 2 e n 8k . I
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B2 T 2F 5l () A B 41 40, BT 10% BT R 2%
1 W (phosphate buffer saline , PBS) H ¥¢ i+ , BY i,
0.5~ 1.0 mm BFYAARELHZ, T BRI AL 30 min,
B, 3 B, S 10% 16 4 10075 (fetal bovine se-
rum, FBS) DL 2 2% WP 1) o -MEM 5¢ 4 8% 37 3k Uk
WL EE KALUEET T25 NI A E
15%FBS [ o-MEM 35 7 3 | & 20 e 45 1 (5%CO,,
37C), 24 h 5 ¥4 3G M E 2 mL, &3 dHii 1
UK, B B LB A IR A, M A A K &2
60% ~ 80%15} FH 0.25% 1 J 25, 1 BHH A A2 A8, B 5
AT L5550,
1.2.2  p-PDLCs HEUREHHLIEIE SR HL40~60 %
B2 W R 18 M ] 9% ) RE A  EEARSR 1 2F CF J R
IRERT 4 mm, 2 H M AAFAEMEE #2250, B &
AR A . RBRJE BT 10% & BT R PBS W, 1%
o OB T 1/3 2F JE RREZH 21T 180 e i g v
16,20 ~ 30 min, B0, FH a-MEM 85 37 3L 00 %, H &,
By E /NI /D 15%FBS 1) a-MEM £
FRIE B MRS P (59%C0,,37 °C), 24 h e #8555
GG Z 2 mL, MAIHIA K 2 80%Hf 11 0.25%11
JREE R AL AR, IR 3 AR T Ia 25850
%} 1.2.3 DFCs il R A & & H] P3 4R 1Y DFCs,
B MR R 1.5 mLEYEP &P IR E Ny

2 x 10°45/200 L, 7% 29%FBS f) PBS ¥4 2 R
MBS A 2 pL B CD31., CD34. CD73.
CD90.CD106 Fll CD146 HL1A#E 4 CF M H 1 h,
T 2%FBS ) PBS P 2 3 . 4 i B i o 200 H
F4) 08 6 7, 2K 200 LSRG
1.3 LPS #]i% DFCs FF 32 Bk Ak AT % 2

P5 R 1% DFCs B T T75 S 1% 95 & 80% 1,
JIIA 250 ng/mL LPS 24 h, PBS i% 1% 2 3 J& , Il A G
I3 K 3% 48 h, WA B 138 T 50 mL &5 .0

. T 3000 g B0 30 min, 3% % 0.22 pm Ay
WA DR Ry B R B S R BT (O TR
<220 nm) & F 100 KD B8 1, 5 000 g/min &
AL> 30 min, 153431k 4E A 30 ~ 220 nm 1Y _EIE WA
W, I8 T80 CUKA #5 o MeAd 4% 22 1 AR TR
A SMIBAR IO, 58 R 2], 4 C I F SR,
10 000 g/min B> 60 min, JTIE B K L-Exos. KBS
O JE AR A ETUER TR KE , 2% 1% — 1%
1 h, #4735 B B 2 540 BE (transmission elec-
tron microscope , TEM ) Wi £ 7 WA 1A% 114 25 #4) 5 49 oK i
Bi 3B B BT (nanoparticle tracking analysis , NTA )+
ARGy B WA AR AR 53 A1 0 L 8 H B3 (Western
Bolt) i A H L AR ICY)

SR AR RIPA 24 e i, il i BCA 7
PR LR R R RS SRR
RA MWL RN 1 pg/pl” s Kedst e A
A 515 €D63 (1: 1 000, Zen Bioscience, China,
615509) . Alix (1: 1 000, Zen Bioscience, China,
341000) 1 Actin (1: 1 000, Abcam, ah3280) ff] —4t
TE4 Cil i ARETEEI T P E 1 h, FEF R,
1.4 £ LPS #]i% DFCs J& ) 91 ik 4k 3¢ p-PDLCs 9 2
AL
141 RT-PCR P3 {0l p-PDLCs Dk 5 x 10° >4
J/FL B 40 M B Fh 2 12 LA, 135 410 B O BE 2 60%
224 hJ5 , B L-Exos H & T 15 38 He b 43 LA 10,
100 pg/mL A BN p-PDLCs H (X BE 41 i A
N Y PBS) L #E15 5 7 d S, BEFLIA 500 L
Trizol 24 i W , 43 25 $2 B RNA, 3F 335 % 5% Ry cD-
NA"™ . FIFH RT-PCR X AT 2058 1A 43 AL AH
FeFHE A« Periostin, [ I JL (Collagen 1 ,Col 1 ).
Col I . #% kA= -1k (transforming growth factor-
B1, TGF-B1),5|¥FH L% 1.

x1 5195

Table 1 Primer sequence
Gene Forward Reverse
Periostin 5'-CACTCTTTGCTCCCACCAATA-3’ 5'-ATTTCCTTCCAGCGTCTCAA-3'
Col 1 5'-AACATGGAGACTGGTGAGACCT-3’ 5'-CGCCATACTCGAACTGGAATC-3'
Col I 5'-TGGAGGATGGTTGCACGAAA-3’ 5'-ACAGCCTTGCGTGTTCGATA-3'
TGF-B1 5'-CACGTGGAGCTGTACCAGAA-3’ 5'-GAACCCGTTGATGTCCACTT-3’
GAPDH 5'-GTTTGGTATCGTGGAAGGACTC-3’ 5'-GTAGAGGCAGGGATGATGTTCT-3’

1.42  L-Exos X} p-PDLCs BUB UM K5 P31CAY p-
PDLCs 4314 5 x 10044 /ALEEFP T 12 LA, Ff
ARG EE 2 60%249 24 h )5 K 1-Fxos Fa&T AT
B3R A3 5104 10,100 we/mL A E A p-PDLCs

o 7d)E, 5 LWE,PBS ek, 4% L2 B EEE 2
15 min, &S OCH L AT IS R4 e 0 0k
S5 ER UL S w b . o B iAW
5 mmol/L B-TH i #5 FE 41 . 50 we/mL i & C.
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100 mmol/L #1ZEKAA . 10% FBS ) «-MEM 5559
1.5 %57k

K JH SPSS 26.0 i AF AT et 2 43 A, 241
B0 b A R B IR 2 05 25 43 A, AL ) L as
Bonferroni 3547 R W LL4R, #56 7K E o = 0.05

2 &% B
2.1 DFCs 5 p-PDLCs # 3% 7%
1E DFCs 43 B3 1555 3 d I , A JF 46 4R 4L e o

22 DFCsty%
DFCs [ R i FriC 4 CD73 . CD90 . CD146 [H 1
Z%1ik,3F H CD31.CD106 . CD34 7 FA M, 4 itk 43

ZENE T H € H ) 41 it LA ZH 20 A v s 52 5 S0 1)
JE B HES , K TE , M W5 , 18 A #C7E 1 iz AR
LVH B, 10 d 5 Z A48 P G A A i E
ST A A KL A R 5 SR Y 60% ~ T0%
(¥l 1a). p-PDLCs4rEi5% 4 ~ 7 dJ5 G A /D f p-
PDLCs iT# A 218, Te e HES , by B 1) 18 21 4
FEo 15 ~20 d 5 TEH A 40 3E 22 |, 5L e i bR alg il S
R0 MR A A TSR LA 1b) .

a: dental folic cells (DFCs) ;b periodontal ligament cells of peri-

¢ odontitis(p-PDLCs) ; bar =500 wm

Figure 1  The cell culture of DFCs and p-PDLCs
1 2R B2 MO AN 2 J] 96 S8 35 f) 2 Jo) A M DA 5

B 5 IR 1) DFCs I8 18] 72 o+ 4 i, I AR i+
AR IR (K 2) o

S Gate : intersection of (P2 in all ) = Gate : intersection of (P2 in all ) 2 Gate : intersection of (P2 in all)
xS 3 <
g .
g - 98.8% 99.89% ¥ 23.5%
o 1
S 4
= = = -
O o ] S 8 4
& = a
&
S o o
10" 100 10° 10 10° 10° 100 100 10° 104 100 10° 100 100 10’ 10 100 10°
FLI-A FLI-A FLI-A
CD73 CD90 CD146
S _ Gate: intersection of (P2 in all) o Gate:intersection of (P2 in all) S Gate:intersection of (P2 in all)
xS 3 3
8 84
N 0.2% 0.5% ¥ 1.0%
- :
S
— ~ -
] = E
: :
= S =y
5 - &
=g
N
o4 o S
100 100 100 10* 100 10° 100 10 100 10 10° 10° 100 100 10° 100 100 10°
FL1-A FL1-A FLI-A
CD31 CD106 CD34

DFCs positively expressed CD73, CD90 and CD146, while negatively expressed CD31, CD106 and CD34; DFCs: dental folic cells

Figure 2 Flow cytometry analysis for DFCs
2 DFCs B34 AR -4
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2.3 HMRI % e

L-Exos & FL 424 30 ~ 100 nm Y2 0 FES5H
9830 JR % ] WER B R Ay F )2 (K 3a) o B
DUVEW T AE BER K G , 40 K BURE 8 B5 43 Br 45 8 40
&l 3b 71 , BT 2 BUAY L-Exos B AR K/ A AR = 5 4y
HiTE 100 nm £2 47 o 15 FH Western Blot £ i 4 ¥ 3
THARICY) CD63 AMIAMARE A bRid ) ALG-2 AH B4
A & H X (ALG-2-interacting protein X, Alix) A} 4l
JL B R T AR I P LB AR KOF 25 8 R SR )
# BHME 2235 CD63 il Alix, /S 2 35 41 Jifl 2% 1 bR ic 9
Actin, 17 X7 6 20 41 i 1 45 22 0 5 2 A 5 (& 3e) o
HEMTER 27 BRI 43 B ) R AN
2.4 L-Exos & p-PDLCs % ‘B @) 9 1L # % o)

RT-PCR &l Periostin .Col I .Col Il \TGF-B1 f#}
2%35,10.100 peg/mL L-Exos ZH ' Periostin F1 Col 1 AY
FIR B TR (P < 0.05) , HHJE 100 pg/mL
A B 2 38 10 8 5 5 Col TTAE 100 wg/mlL A0 5 1A 21 1
FE3k X B A 2 10 g/mL AN IAMA2H () 2 45 (P <
0.01), 1Ml TGF-B1 AR NIFE 10 wg/mL SN AL 2
P R R IR & (P < 0.01,E14),

MG R a g s R R, 5 A,
10,100 wg/mL ¥ B2 (1) H1 MAA 2 Y5 AT DL 2195 3 41 4
BRI B 2575 (F =237.761,P < 0.01), H
100 pg/mL Ap A 41 85 25 95 80 2 T 10 pe/mL 41
(P<0.01,K5),

Periostin Col T
ok

Relative Gene Expression
SRS
Relative Gene Expression
— )
=) =3

—
=

._.
154
in

o
14
=)

Control 10 pg/mL 100 pg/mL

L-Exos L-Exos

Relative Gene Expression

Control 10 pg/mL 100 pg/mL

Exosomes Cell
Alix
Actin ‘ @

a: transmission electron microscopy detected that L-Exos were ves-
icle-like structures; b: nanoparticle tracking analysis determined
that the size distribution of L-Exos was mainly approximately 100
nm; c: surface markers of exosomes (CD63, Alix) and cell mark-
ers (Actin) were detected by Western blotting ; L-Exos: LPS-pre-
treated DFC-derived exosomes

Figure 3 Identification of exosomes

3 SMNRBRE) S E

Col Il TGF-B1
sk ok e
—_— "
#i

(= B e ]
S = N W ks W

Relative Gene Expression

Control 10 pg/mL 100 pg/mL Control 10 pg/mL 100 pg/mL
L-Exos L-Exos

Col I : Collagen I 5 Col Il : Collagen Il ; TGF-B1: transforming growth factor-B1; L-Exos: LPS pretreated DFCs derived exosome ; p-PDLCs :
periodontal ligament cells of periodontitis ; **: P < 0.01 vs. Control; ##: P < 0.01 vs. 10 pg/mL

Figure 4 The expression of L-Exos-induced p-PDLC osteogenic and adhesion-related genes was detected by RT-PCR
4 RT-PCR ¥zl L-Exos X p-PDLCs i B #H 5 3 [H 3k

3 4t it

R 22 (1T 57 3 B MSCs Bk 173 e 1 TR 48
AN 2UE AN 8 1T 38 i o W A AR A
R PR T 8 A S Ak | BE T AR 52 ) 2
LUNAE . BT HATAAEST, SR P2 HUY
2 A N - AR I RO B O R
PR IR S CERITFRE WU

SEINT T H AT AN AR R 2RO Y R BR P, TR 18
e ) S 1 £ A S IR AR 4 ] i
A /N 2R B A B U B At By, R TR A RN Y
PR IR EE AR AN FLAl g SN BRI
B 4R BT ok B 18 TR) AL, [ o 4 A 28 3 P 2
6 Y F2 RO % 1 £ 00 LA BT 4 44 9 40 B8 e J3E
RS ARSI BRI RS B AR SN s A
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Control 10 pg/mL L-Exos

100 pg/ml L-Exos

e

AR DO

Control 10 pg/mL 100 pg/mL
L-Exos

a: general and microscopic view of Alizarin red staining; b: semiquantitative analysis of Alizarin red staining; L-Exos: LPS-pretreated DFC-

derived exosomes ; p-PDLCs: periodontal ligament cells of periodontitis ; **: P < 0.01 vs. Control; ##: P < 0.01 vs. 10 wg/mL

Figure 5  Alizarin red staining and quantitative analysis of L-exos-induced p-PDLC osteogenesis induction after 7 d

Bl5 L-Exos % p-PDLCs U5 5 7 d #§ R LLYL (8 S F 5 1 73 b7

Xif p-PDLCs FOFE T, BRI 1 328 FH R i A 300 A
ARSI AN IR I S IO o FEARWESE T, 3 ST
BRah S WoR AN TS AR/ — , AR TE 30 ~ 100
nm Z 8], HAG BRI T2 4544 , NTA K0 40k 4
WLAR 3 AT K BN AR AR K /INIEE 7E 100 nm, 3X
SRR ] S SCHREE SRR — 0 AN AR
A ALEIE AT, S AR E, SN AR R S 1 ek
DY 5 AR 1, 4 CD63 | i &y B3 R 101 25 H (tu-
mor susceptibility gene 101, TSG101) | Alix et N
S5 Western Blot 25 H 2 75 $1 B SN bR AR AR 15
5 CD63 | Alix I A 235 Actin, Hi I IA Al i A8 5256
T LRI 2 I HE A0 A IR

DFCs 74 & B i Bt o AIE 8 ot A i g
DL S Al R R S 2 A R A4 i, Ok T
i BT AL BE ST, S 2 SR A 40T AR R I —Fof
Rl ()i AR A ZE ) TSI 52K S iR obk
P IR UR ) LPS AL T DFCs 24 h Ji H 41 i i Fr
F 4 PDLCs BE5R A il I IR RE 1 , B I
FRHAL A, SR, LPS FiA 35 i DFCs 43 Wb
P INUAMASK 2 JR) ALV F BT v AS B A

fF 52 26 W, MSC 43 b ) A1 36 44 ] £ 30F 41 41
T 240 L34 58 RN A Ak BE T o 1T H RSN A T2
JE AL 5T RBR A o Jiang 45 & BLFL R
I8 MSCs AN IR FE W B0 10 pg/mL B 58 B & 7
o 7 A0 A ol PR G A, AR M R R R
TS 16 B8 B, R AR T R 0.1 pg/mlL
1 pg/mL %) MSCs ZM A, Chew 572 40 g MSCs

A1 WA AR A T TV 26 v R YT R B R i kB
MSCs 4N A8 i 3 58 PDLCs 938 58 431k T RE A 1F
TR S 0BG (S5 S v i R PR AR
SRRAE T 5 TR R 1) 10 8 A ot 440 43 A B2 i i AN
BH G, G0 ] 42 w5 A0 W0 A 1) S50 RE S 2T A DR 1Y) 1)
M, ARWEFE & B 100 pg/mL L-Exos I3 p-PDLCs i,
B A IEIEIR Col T . Col T #4335 LA K 2ok Bt AH 56 3k
Periostin [ 235 . Periostin 42 — F 3% [ 4 i &
F L AT 4IRS SRR RN, A T A R 4
) A A DXk o 2 T 21 4 R L T LR A A R
T EZVE, Col T J&d5c i & B A Bl B 40 i b 7
W2 —  EAERCE TR bk LRI 4
AL T, 2 T A S AR AR . Col YT
iz S s A E A, AR AL SUE B W1 Col T 75 &
e, B G W Col T R X BERLH BRIk
IRV LR R R 2 R B A 2P 45 p-PDLCs
(R E BE 7. WFIT R, TGF-B 1 X 8] 75 Ji 41 it Fn
e A R R AT RN o R AT AT AR 4T,
BB 200 B A5 ELAT 1 0aR  L AR R A A
A1, FEARSLE T, TGF-B1 JE HFE 10 pg/mL
L-Exos 41 AH X 2 ik & B 2 7% T 100 pg/mL L-Exos
A, XEWHEIFESTTd)5, 10 pg/mL L-Exos 4 p-
PDLCs 14 %8 {5 3258 , 1 100 pg/mL L-Exos 41 p-
PDLCs B ] 43 AL BE 77 88 5i , # MHIE ] 100 pg/mL
L-Exos %2 10 pg/mL L-Exos HA5 53 ({2 7 p-PDLCs
BCE R MRE DT, 45 T A TR A 2UR A=

25 LA ZRAFSE & IR LPS TAL S f 2220 i
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AN BATHEE p-PDLCs BB 1) 4L BE ST, 1 H.24
HNIMAHE BE R 100 wg/mL I 10 pg/mL RO HAE, Hy
Je J S5 X A MRV B 1) g B AR LRI AR . (RS
AR Z T2 Ja gt — L 0FT , insh iR oz LA
I L-Exos 127 p-PDLCs A BEAFAERIHLH
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