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LU 2R 2B - I N R EEBESR ARG X 9 —FRF Ol#R 610041) 5 2. WU I8 BE2E B2 BE « DU 1148 A B BE B 30 4R 0 X
FUERE O 6100415 3. U4 BE2ERLEBE « WA N R BEBEIR AR X K IR Gl 610041)
HEY B BFS2BH A 58 5 T 48 Ml Cumbilical cord mesenchymal stem cell, UCMSC) ) Toll 324K 7 (toll like
receptor 7, TLR7) 3@ # % {05 & 5 8 UCMSC py % )sitt, Ak A TLR7 fiah CL264 Jii UCMSC J5 .
JH U 2 4 A AR A UCMSC 2R i b I O B 4l i bt - ECHLA-E) , CD80, CD86 1 F 1~ 4 il b5 7 47 (CD29, CD59
CDY0) KB Ak 5 7€ 1 PCR Kl CL264 Hil i UCMSC J5 2/~ e A 56 X - 14 22 35 728 4k 5 40 Jifd 40 b 55 3w ) TLR7
WAk G X UCMSC 43k BE J1 #0952 i) 5 40 55 4 e N A1 JE Ifi 284> 4% 40 i ( peripheral blood mononuclear cells, PBMC) 3t 5
UCMSC 3855 35 , 20 [ 2% 105 52 30 46 I 4 8 20 Jf %) UCMSC iy e i R0 . S5 8 CL264 75 4L TLRY i % J , 7T B
i ) UCMSC 2 i i) #43 F CD86 Ml HLA-E [y 33k ; i 1t PCR Z5R 3K CL264 55 2 M2 RAEAH G H 5 4f
A 3R (IL) - 18, 1L-6, IL-8, IL- 10, T E (IFN) -, IFN-y . I F-xB (NF«B) , # L K F-B(TGF IR ik I M
il 24 40 bR & W) CKruppel K2 T 4 (KEf4) . $1 48 1 (Nestin) » JIR i T 40 i 56 5 5 19 B (Sox2) . RNA 454 1 R
(Lin28))3 ik ; TLR7 38 f 1% Ak A 5% i UCMSC 19 434k 08 B s CL264 1 {1k TLR7 3 [ )5 1 i e 92 20 il F UCMSC 11 4
WL, 8518 TLR7 #3hi) CL264 A g UCMSC iy S 2 Je 1
[£4RY WA RFERE FaM Toll #e3Z4k 7 CL264 4y JHidk
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[Abstract] Objective To study the change of immune status of umbilical cord mesenchymal stem cells
(UCMSC) stimulated by toll like receptor 7 (TLLR7) agonist CL.264. Methods TLR7 specific ligand CL264 was
used to stimulate the UCMSC. Flow cytometry was conducted to assay the expression of co-stimulators Chuman
leukocyte antigen (HLA)-E, CD80 and CD86]J and surface markers of stem cells (CD29, CD59 and CD90).
Quantitative PCR was applied to measure the expression variation of immune-related molecules and stem cell
markers. Cell differentiation experiment was used to study the change of differentiation ability of UCMSC upon
CL264 stimulation. Peripheral blood mononuclear cells (PBMC) were isolated from healthy human and then co-
cultured with UCMSC in the presence of CL264. Cytotoxicity assay was used to measure the attack of PBMC to
UCMSC. Results Expression of co-stimulatory molecules CD86 and HLLA-E were enhanced in UCMSC upon CL264
stimulation. Real-time PCR indicated that many pro-inflammatory molecules Cinterleukin (IL) -1p3, IL-6, IL-8,
IL-10, interferon (IFN) -8, IFN-y, nuclear factor-kB (NF-«xB), transforming growth factor-§ (TGFf) J were
induced in the presence of CL.264 while the expression of stem cells markers were inhibited (Kruppel-like factor-4
(Klf4), Nestin, SRY-related high-mobility-group-box protein-2 (Sox2), Lin28]. Activation of TLR7 also
increased the immune attack of PBMC on UCMSC. Our study also indicated that the treatment of CL264 did not
influence the differentiation ability of UCMSC. Conclusion TILR7 agonist C1.264 could increase the immunogenicity
of UCMSC.
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L 2 Mok M F AR Y . MSC 7R SR IT BB A W Bt
i 9 (GVHD)Y O RS Al b 28 5 5 - © 4
UL sk . H AT AT 5T e BT, MSC 7R I IR IG 7 iy &
BEREAT L MSC 193897 8O- R 2 A K W &0% . oF
W] MSC 74k P o] Jig shid 42 T 40 i 2 i S i
S NK 400 A& 0 YL o Ae b 8 3k 9% o 1
AT 484 i1 $ 928 22 5 % MISC 19 2% 405 FHE R LA B2 )
Wt EAMA R G A ERYY

Toll #3214 (Toll like receptor, TLR) 244K
B — A R 3 2 A A 1R A R S R A
(8RR A3 O 5| 2 A B 8 S s R B R £ 47 4
M. N TLR ¥4 10 4~ ik A, TLR1, TLR2,
TLR4.TLR5.TLR6. TLR11 I TLR10 7£ 40 iy 3
11 2235 . FF AT 22 Fh 6 2B 0 ok VR 0 B AR 2 T 4l
Ml TLR, 4245 TLR3.TLR7.TLR8 f1 TLRY,
FER MG EZRD . MSC 19 TLR3 f1 TLR4 i
R J5 T 1 e 4r AR fE s TLRS F1 TLRY 15 1k 4%
fn MSC 3T % fE 77 s TLR3 A 4K MSC 764 N 1
RNl B BB RN 7310 IR o |- X o e
Ji P i B L R B TLR7 S 3% £k 5 W] 39
0975 200 FEL £ e % P o DT 384 AL 44 % 11 1t 9 240
e A R . R E AT HE I TLR7 76 il A8
20 A 328 I O T A — S PR

A% 52 B ok BB A Ok JE MSC (UCMSC), H
TLR7 ¥ 58 2h il CL264 #il 3 UCMSC, Jf H it =X
A 2 & PCR. IR 15 55 56 2 UCMSC 31k
SCES L WESE TLR7 38 # AL J5 X UCMSC 4 328 Ji p

B2 Rl 58 TLR7 3% 4k J2& 75 5% i UCMSC (1)
AL TE .
1 MRRFE
1.1 UCMSC $£% & TLR7 &4k

UCMSC i U JI| 45 5 o T 40 g 28 32 ik, A &
102 4 1fiL % i) DMEM #5352 JL 76 6 FL Al b 85 5%
(1X10° /L) 85 R F R 2 mL, B 1 d 8 — K K7 3%
Wi, TLR7 ¥ zh % CL264 14 H Invivogen (tlrl-
c264e) FE UL P EOR I T 4K b IR A 5=
#) UCMSC H, fifi L2k & ) 5 pg/mlL,
1.2 R W UCMSC R & fl#45 FH T4

CL264 4b# (CL264 &Y FEN 5 pg/mL) KAk
LhEER UCMSC e85 35 )5 72 h W& 40 i, i PBS
VEPIK G A 2 pL Fsd BEHUAR, % R OL I F
30 minf5 B0 (1 200 r/min)5 min, 7 %5 1 PBS
VEWIR . % Beckman 2~ &) 1) FACScan i 241 i
AT UCMSC 3% 1 3 1) 8 43+ CD8O (Hgip, 11-
0809), CD86 (B4, 12-0869). A 9 40 il 1 J5-E
(HLA-E. ¥4, 17-9953) F1 T 41 i b5 & 4 . CD90
(HLpT, 45-0909) .CD59 (Hifip, 11-0596) ,CD29 (H
Fi. 17-0299),
1.3 E = PCR &N X fE & b EF

PCR "3 51 ¥ W3 1. CL264 H )5 4 h,
12 h.24 h.72 h #1 120 h, {fi B QIAgen 2\ & 1Y
RNA easy mini &5 &, #% F8 U8 B 45 $2 Bt UCMSC
B RNA, cDNA & ik A 5t RAR A A RT 3 7
& (FSQ-101) . ¥ &% 5t 25 4 24 : 65 °C 5 min,37 C

®1 TEPCR3Y

Table 1 List of oligonucleotides used for real-time PCR analysis

Gene Forward primer (5'-3") Reverse primer (5'-3") GenBank number
IL-18 ACGAATCTCCGACCACCACT CCATGGCCACAACAACTGAC M15330
IL-6 GACCCAACCACAAATGCCA GTCATGTCCTGCAGCCACTG M14584
IL-8 CTGGCCGTGGCTCTCTTG CCTTGGCAAAACTGCACCTT NM_000584
IL-10 GGTGATGCCCCAAGCTGA TCCCCCAGGGAGTTCACA U16720
IFN-p CAGCAATTTTCAGTGTCAGAA TCATCCTGTCCTTGAGGCAGT M28622
IFN-y CCAACGCAAAGCAATACATGA CGCTTCCCTGTTTTAGCTGC 100219
TGF-p TATCGACATGGAGCTGGTGAAG CAGCTTGGACAGGATCTGGC X 02812
NF-«B AGAGTGCTGGAGTTCAGGATA AAGGTGGATGATTGCTAAGTGT AJ271718
Kif4 GTCATCAGCGTCAGCAAAGG CCCTGCTGCTCAGCACTT NM_004235
Sox2 CCCCTTTATTTTCCGTAGTTGT GATTCTCGGCAGACTGATTC NM_003106
Lin28 GGCCTGGATAGGGAAGTTGTT AGGTCTGCAGCTGTTCCCCCAA NM_024674
Nestin GGTTTCCTCTCCCTCTCCAC AATTTGAATTTTTACGTCTGCTG NM_002448
GAPDH GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC J04038

IL-1B3: Interleukin-18; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-10: Interleukin-10; IFN-B: Interferon-B; IFN-y: Interferon-v;

TGF-B: Transforming growth factor-8; NF«B: Nuclear factor-kB; Kif4: Kruppel-like factor-4; Sox2: SRY-related high-mobility-group-box

protein-2; GAPDH : Glyceraldehyde-3-phosphate dehydrogenase
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15 min,98 °C 5 min, —20 ‘CLfERE M. & PCR
Kl =% A b 50 R AR 2 7] RealMaster Mix (SYBR
Green) (FP202). £ & PCR 7 Beckman 2 ]
iCycler iQ™ Optical Module & i, % FI a0 T 2 /% .
95 °C 30 $;95 °C 30 5,58 °C 30 5,70 “C 30 s,3k 40
MG 55~95 CUIEEIEME M55 . UL GAPDH
YERN S R AL B UCMSC 1E K BIPEXS IR, BF A
Fr 64T 3 WK, i PCR 453k H Bio-Rad iQ5
A HEAT A3 BT s 4% BEOSCHR SR T 27 2 35 AT AR X 28
AT
1.4 BHBENSHARRIGIR

iy BB A B A4S A A L 5 L, A A i BA A4S A% 4
Jfl (PBMCs) 2R 9k U 240 i 53 25 3 FH B0 3 00 9 40
B . Wi DMEM 5 32 5608 3 Wa it oF 5
UCMSC 555, s8>k CL264 Ab B4 (CL264
ZREENS pg/mL) FRALBRA , JEHE 5% 24 h 48 h
M 72 h JE g B L Promega 23 W) i 3L R I U
LDH) #& W L & &
(G178 K | 3% v LDH /K 3 (40 i 1% 3% 3%
LDH 7K 7] Jz B 240 i 32 35115 50 » 240 2% 15 L 4l =
100X (E—M)/(T— M), Hh E E /R S5 4H W
LDH Bt CAE P K 450 nm &b 1 W% B2 (A D,
M B RIVEXT AR R0 Ao fl, T 4 i 4 J5
3 K LDH Bl (Ao fHD .
1.5 UCMSC 44k 236

UCMSC (%43 4k 52 55 R FH 2% 1 35 95 56 3R 47 1
A (GIBCO, A10071-01) i (GIBCO, A10072-
01 F AL AE (GIBCO, A10070-01) 55, UCMSC #%
FfF 6 FLAR (1. 5X10° /5L - H M A 2 mL ZAF K
FRIH 37 C 5NCO, KM TFH TR M 3 d Bk 1K,
CL264 ZhPH(CL264 2y B R 5 pg/ml) J oK 4b 3
B UCMSC #ES )5 7 d. 14 d f1 21 d 43 5 647 G
I HHE] & W (Olympus, 1X71) R &, Horbil
21 F I A . 96 R 40 F s 40, F 40 F AR
BB 4 M, W8 UCMSC 143k 1
1.6 #HitZFHiE

TFEHRE R x5 Fom, dIEHEBRH «
55, P<<0.05 AERASITFE L,

2 R

2.1 CL264 %3 UCMSC % T it %l # 4> F #1 F
40 B b 75 0 3R 35 B 2 i

gL R 2. FEAl o R I 25 SR R T, CD8O
IR TE CL264 4b P20 A kb B4 o 22 7 OC 48 112

(lactate dehydrogenase,

= XL CD86 Fil HLA-E () 33k 7F CL264 gb 32
Byt (P<<0. 05) 5 -1 40 Jifd br 25 & ) 25 S 3R B,
CL264 &4k UCMSC ) TLR7 @& )5 . 5 CL264 ik
FRL AR . CD29 1 CD59 Ay 26 3k 7K - 24 oK 52 31| 5 i
(P>>0.05),CD90 [ 3 i5H B MBEAL(P>0.05), F*
W] CL264 #ill 3 AT B & 36 UCMSC & i+t 40 3443 1
Fi8 AR FZ R T A B AR A K

%2 CL264 R /5 UCMSC REH H3 4 FHTHAMIRED (%)

Table 2 Detection of expression of co-stimulatory factors and the stem

cell surface markers (%)

UCMSCHCL264
(n=3)

Negative
control (n=3)

Co-stimulatory factors

CD80 0.44+2.0 3.5£2.5

CD86 4,1£3.1 22.843.0"

HLA-E 0.5+1.0 23.042.0"
Stem cell surface markers

CD29 92.8+3.2 99.8+2.5

CD59 94, 8+4. 1 95.2+2.7

CD90 91.9+5.0 86.1+1.9

* P<C0. 05, vs. negative control

2.2 CL264 H|# Xt UCMSC /1&g K JE & Bz F F #0
FpatrEYEE RN

AR R 4E 2 W R FE 142K (interleukins, TLs) A
TR e (8 1A B TL-18,11-6  11-8 F1 I1-10 1E
CL264 #1# J5 A [8] Bf 18] B2 (4 h.12 h.24 h,72 h I
120 h) , %)@ F CL264 RALBEZH (P<C0. 05) , {H 7E 53
JE 555 d(120 by, H3RRIKF- 4 BT T e £ W CL264
XX JLZE R F 1) 5 5 2 R 80 AN AT RREE M . )
it IEN-B.IFN-y [NF«B Fl TGF-{3 % 5 % ) 40 fifg K
T RIB KA CL264 RS . 7R T CL264 K ik
FZH (P<<0. 05) , i IEN-B il IFN-y 7£ CL264 4b 3
S IR T R #4 (24 h.72 h 1 120 h) , NF«B Y
TE4S 5 d(120 h) R R, TGF-B WHE CL264 4bHS 52 K¢
g bt (& 1B,

T 2 i A R A I 25 R SR W (B 1O 24 T4t i
P iR W) 3K Bl AN [) 72 2 4 ) b K f4 F1 Nestin
f£ CL264 4B 5 4 h BP B &2 T F (P <<0. 05), 1M
Sox2 Fl Lin28 43 W4 CL264 4FH)5 24 h Fil 12 h,
B g A | (P<<0. 05)
2.3 CL264 %% 5 PBMC 3t UCMSC %15 1E A 4
Tk

AR LR A SRR (B 2) SRR 24 h
CL264 b3 21 1 A Ak 38 20 8] 40 i 2% 15 L 4] 2% 5% 6
Giitef i ;48 h 5, CL264 &b 3 2H 40 il 5 455 L ]
B R b B4 T &5 (P<<0. 05) 372 h J5 . CL264 4b #E 4
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Nestin, Sox2 Fl Lin28), 22 B CL264 BH & 1
UCMSC iy f i J5i k. MSC J3 ik il 72 o, AR 4 2
RAE SR A WA AW R IE MSC 7346 .0 L4
i ok G g2 P B B, O 5 R R g IR

BL o PIEAS RS I TLR7 6 4k Ja 2 75 3 i MSC

153 A0 R PR L 45 R 3R W 7E UCMSC 431k R 1B 2
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FRaE4 CD29,CD59 #l CD90 F745 4k, {H % PCR
o B & BRI b T 40 B AR GE 0 i KLf4 | Nestin,
Lin28 Fl Sox2 (¥ 323k ¥4 W 5 400 1, #f ) L Jid [A) 7
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Oy IR R . RIS R Z A0 7E T Lo 7 1
FE IR DA FH — A~ B 8], AR AT 2 i BRI sh 2
W 5] B A6 5 SR 5T L 38 A 5 R o R
K5 48 9 0 J N - 2 3k 1 A O
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A N B S HE R 0 XU o BRI A I R R v T
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