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[Abstract] Objective To study whether the activation of Toll like receptor 1/2 (TLR1/2) has influence on
the immune status of umbilical cord mesenchymal stem cell (UCMSC). Methods TILR1/2 agonist Pam3CSK4 was
conducted in UCMSC-peripheral blood mononuclear cell (PBMC) co-culture system. Flow cytometry and lactate
dehydrogenase (LDH) detection were used to measure the proliferation of PBMC and immune attack of PBMC to
UCMSC, respectively. The detection of expressions of co-stimulator and stem cell markers of UCMSC upon TLR1/
2 activation was completed by flow cytometry. Real-time PCR was introduced to assay the expression of many
immune-related molecules in UCMSC. Cell differentiation staining was conducted to study the change of
differentiation ability of UCMSC. Results Activation of TLR1/2 pathway in UCMSC increased the proliferation of
PBMC and attack of PBMC to UCMSC, but without influenced the expressions of co-stimulator and stem cell
markers. The results of real-time PCR showed that many immune-related molecules were dramatically induced in
UCMSC upon TLR1/2 activation, such as Cinterleukin (IL) -2,11-6,11.-10, IL-12, interferon-y (IFN-y), nuclear
factor-kB (NF-kB), tumor necrosis factor-a (TNF-o)J. However, the activation of TLR1/2 had no influence on the
differentiation ability of UCMSC. Conclusion  Activation of TLR1/2 altered the immune status of UCMSC,
including increase the immune attack to UCMSC.
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Table 1 Sequences of primers used real-time PCR
Gene Forward primer (5'-3") Reverse primer (5'-3")
IL-2 CAAGAATCCCAAACTCACCAGG GACACTGAAGATGTTTCAGTTC
1L-6 GACCCAACCACAAATGCCA GTCATGTCCTGCAGCCACTG
IL-10 GGTGATGCCCCAAGCTGA TCCCCCAGGGAGTTCACA
IL-12 CGGTCATCTGCCGCAAA CAAGATGAGCTATAGTAGCGG
IFN-y CCAACGCAAAGCAATACATGA CGCTTCCCTGTTTTAGCTGC
IP-10 GAAATTATTCCTGCAAGCCAA CAGACATCTCTTCTCACCCTTC
TNF-« GGTGCTTGTTCCTCAGCCTC CAGGCAGAAGAGCGTGGTG
NF-«B AGAGTGCTGGAGTTCAGGATA AAGGTGGATGATTGCTAAGTG
GAPDH GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC

IL-2. Interleukin-2; IL-6: Interleukin-6; IL-10: Interleukin-10;

I1-12; Interleukin-12; IFN-y: Interferon-y; IP-10: Interferon-

inducible protein-10; TNF-o: Tumor necrosis factor-a; NF-«B: Nuclear factor-kB; GAPDH ; Glyceraldehyde-3-phosphate dehydrogenase
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Fig 1 Proliferation influence of TLR1/2 activation on PBMC in 72 h post UCMSC-PBMC co-culture by flow cytometry
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UCMSC 4 [1] 48 Jf 7% 15 Lo i) 22 5 J6 52 31 2 3 X
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Table 2 Cell killing ratio in UCMSC-PBMC co-culture system

PBMC+UCMSC PBMC+ UCMSCH

P

(n=3) TLR1/2 (n=3)
24 h 9.2% +4.5% 8.1%+8.0% 0.987
48 h 14.8%+6.4% 15.8% +6.8% 0.873
72 h 21.1%+9.5% 37.0%+10.8% <<0.05

Fk¥E T B EX B4 (P<<0. 001),{H IL-6 7&
72 hfi1 120 h BRI A TGS IL-10 G s
4 hFikfe i (P<<0.001) . SR J5 2 F #1112
TETEAL)G 4 h FRUG FH s (P<<0. 05) , B J5 & i & I FF
BEHGHE 12,2472 F1 120 h K B 55 B3 4 X BRAL L
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Fig 2 Assay of immune-related molecules of UCMSC upon TLR1/2 activation
A Interleukins; B: Cytokines. % P<C0.05, ¥ % P<(0.001, vs. UCMSC (negative control group)

TLRI1/2
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Fig 3 Cell differentiation detection on UCMSC. X200

A Osteoblasts; B: Chondrocyte; C: Adipocyte
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Table 3 Expressions of stem cell markers and co-stimulatory factors

of UCMSC upon TLR1/2 activation (n=3.%)

Negative UCMSC+

control TLR1/2

Stem cell markers CD29 94.5+3.2 93.942.7
CD59 96.3+4.1 97.8+1.7

CD90 91.5+£5.2 94, 6+3.4

Co-stimulators CD80 2.8+2.2 3.1+£0.9
CD86 3.1+2.1 3.2+1.3

HLA-E 4.2+1.8 4.5+2.3
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MO SR /E T . TLRs J&— Mgt 200 1) 32 14
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