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Figure S1. Effect of L-Tryptophan on the stem cell phenotype of hBMSCs. Cells were treated with
L-Trp for two days, and then the expression of CD146 was analyzed in the cells. A higher number
of CD146" cells was observed in the L-Trp-treated hBMSCs, as shown by the fluorescence images

(A) and quantitative analysis (B). DAPI = blue. CD146 = green. Data represent the mean + SD (n =
3). *** p <0.001, unpaired t-test.
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Figure S2. Effect of L-Tryptophan on cell cycle and cell viability. (A) No change in the expression
of the cell proliferation marker Ki-67 was detected after the treatment of L-Trp. DAPI and Ki-67
are shown in green and blue, respectively. Images and graph are representatives of at least 3 inde-
pendent experiments. (B) L-Trp did not affect cell viability performed by MTS assay. Graph is
representative of at least 3 independent experiments.

Table S1. List of D-isomer amino acids included in the orphan ligand library that was used in the
screening.

ORPHAN LIGANDS

# CAS# Name M.W. Conc. (mnMOL) Rationale

1 1783-96-6 D-Aspartic acid 133.1 10 Putative endogenous ligand
2 6893-26-1 D-Glutamic acid 147.1 10 Putative endogenous ligand
3 312-84-5 D-Serine 105.1 10 Putative endogenous ligand
4  338-69-2 D-Alanine 89.1 10 D-Amino acid

5 6729-55-1  g-D-Glutamylglycine 204.2 10 Putative endogenous ligand
6 157-06-2 D-Arginine 174.2 10 D-Amino acid

7 5794-24-1 D-Asparagine 150.1 10 D-Amino acid
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8 921-01-7 D-Cysteine 121.1 10 D-Amino acid
9 5959-95-5 D-Glutamine 146.1 10 D-Amino acid
10 351-50-8 D-Histidine 155.2 10 D-Amino acid
11 319-78-8 D-Isoleucine 131.2 10 D-Amino acid
12 328-38-1 D-Leucine 131.2 10 D-Amino acid
13 923-27-3 D-Lysine 146.2 10 D-Amino acid
14 348-67-4 D-Methionine 149.2 10 D-Amino acid
15 16682-12-5 D-Ornithine 168.6 10 D-Amino acid
16 673-06-3 D-Phenylalanine 165.2 10 D-Amino acid
17 344-25-2 D-Proline 115.1 10 D-Amino acid
18 4042-36-8  D-Pyroglutamicacid 129.1 10 D-Amino acid
19 632-20-2 D-Threonine 119.1 10 D-Amino acid
20 153-94-6 D-Tryptophan 204.2 10 D-Amino acid
21 556-02-5 D-Tyrosine 181.2 10 D-Amino acid
22 640-68-6 D-Valine 117.1 10 D-Amino acid

Table S2. List of primer sequences used for quantitative analysis of gene expression levels by real-

time RT-PCR.
Gene Species Gene Bank Accession Primer Sequence PCR Product
P no. 1 Length (bp)
5'-TCTCGCTCTTGTCGTGTCTGTTC-3'(S)
529 Human BC032813 5'-ACACTGGCGGCACATATTGAGG- 75
3'(AS)

5-CCGAGTGTGGTTCTGTAAC-3'(S)
5-GAAAGGGACCGAGGAGTA-3(AS)
NANO 5. TCTCCAACATCCTGAACCT-3'(S)
H NM_024865

G man - 5-GCGTCACACCATTGCTAT-3'(AS)
5-GCACAACTCGGAGATCAG-3(S)

X-2 H M_0031 182
50 tman NM_003106 5 CGTGTACTTATCCTICTTCAT-3(AS) 8

5'-CTGTGTTGGTGGAGGATGTCTGC-3'(S)

OCT-4 Human NM_001159542 196

117

OPN H BC007016 89
wman 5-GTCGGCGTTTGGCTGAGAAGG-3'(AS)
5-CAGAGTCCAGCAAAGGTG-3(S)
OCN H NM_199173 88
uman - 5-AGCCATTGATACAGGTAGC-3'(AS)
5-CCGCCGCCGACCAAAGAAG-3'(S)
LPL Human BT006726 5-GAAATGACAGGTAGCCACGGACTC- 131
3'(AS)
5-CTGTCGGTTTCAGAAATGCCTTGC-
3(S)
PPARy Human BT007281 5-GGAGGTCAGCGGACTCTGGATTC- 143
3'(AS)
_GCATTGAGAACCGTGTGA-3
Oct-4 Mouse NM_013633 5 -CCATTCAGAACCCTGTGAS (5) 81

5-GATTGGCGATGTGAGTGAT-3'(AS)

5-CTCGCAGACCTACATGAAC-3'(S)
2 M NM_011443 106
S0x2 . Mouse -0 5-CTCGGACTTGACCACAGA-3(AS) 0

5-TTGGTGTGTTAGTGTATTTGTC-3(S)
N M NM_028016 101
g Mouse - 5 TGGGAAGGAGAGAGTATATGC-3/(AS)

5-GAATGCTGTGTCCTCTGAAG-3'(5)

Opn Mouse AF515708 5-CGTCATCATCATCGTCATCAT-3'(AS) 10
5-CCAAGCAGGAGGGCAATAAGGTAG-
3'(S)
Ocn Mouse BC055868 5-CTCGTCACAAGCAGGGTCAAGC-3' 122
(AS)
GCCAAGGTGCTCCAGAAGATGAC-
Ppary Mouse NM_01116 S-GCCAAGGTGCTCCAGAAGATGAC 155

3()
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5'-CGGGTGGGACTTTCCTGCTAATAC-
3'(AS)
5-CTCTTTATTGACTCTCTGCTGAA-3'(S)
5-GGCTCTGACCTTATTGATCTC-3'(AS)
5-TTCCTTTCTCCTCGTTGG-3'(S)
5-ATGTTCAGCCCGTATTTG-3'(AS)
S: sense; AS: antisense

Lpl  Mouse BC003305 110

529  Mouse NM_009093 108




