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Figure S1. miniature pig adipose tissue-derived mesenchymal stem cells (mp AD-MSCs) and U937 cells. (a) Phase-contrast
images of mp AD-MSCs in culture (P6, passage 6). Only cells with less than 6 passages were used in this experiment. (b)
Flow cytometry for surface markers of porcine MSCs. Cell surface analysis of mp AD-MSCs by fluorescence-activated cell
sorting (FACS) revealed that mp AD-MSCs were positive for CD90 and CD44 but negative for CD45 and CD34. Positive
values are > 90%; negatives are < 5%. Purple indicates the immunoglobulin isotype control; green indicates specific anti-
body staining profiles. (¢) Components of cell culture media for both neuronal induction and differentiation of mp AD-
MSCs in vitro. (d) Time-dependent morphological representation of mp AD-MSC differentiation at 1, 3, 6, 12, and 24 h.
Arrowheads indicate enlarged images. (e) Variations in the cell count of NI-mp AD-MSCs were quantified at 1, 3, 6, 12,
and 24 h. Data are presented as mean percentage levels + SD (n = 3). (f) RT-PCR results confirmed the expression patterns
of MAP2, NF-M, nestin, and GFAP in NI-mp AD-MSCs. (3-Actin (ACTB) was used as a loading control (upper panel).
Quantification of relative band intensity (lower panel) and data are presented as mean percentage levels + SD (n = 3). (g)
The phorbol 12-myristate 13-acetate (PMA)-activated macrophages (MPs) were cultured in serum-free or serum-contain-
ing media, and cell proliferation was quantified by an MTS assay at 24, 48, 72, and 96 h. MPs and MSM were used within
48 h with no significant reduction in cell growth rates. Data are presented as mean percentage levels + SD (n = 3; *P <0.05).
(h) Phase-contrast images and Wright-Giemsa staining of monocytes and PMA-activated MPs. Arrowheads indicate en-
larged images. (i) RT-PCR (upper panel) and western blot (lower panel) results confirmed the expression patterns of the
CD14 and CD11b cluster in time-dependent manner. ACTB was used as a loading control. (j) Immunocytochemistry re-
sults showed expression patterns of CD14 and CD11b in monocytes or PMA-activated MPs. Arrowheads indicate enlarged
merged images. (k) RT-PCR results confirmed the expression patterns of MAP2, NF-M, nestin, and GFAP in NI-mp AD-
MSCs or co-cultures with MSM. ACTB was used as a loading control.
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Figure S2. PMF spectrum of MSM containing 17 proteins identified by NCBI Protein database searches using peptide
sequences from MS/MS. (a) Spectral mass (in mass per charge unit, m/z) obtained by MALDI-TOF MS were analyzed by
bioinformatics using the Mascot and Profound search engines. The x-axis represents the mass-to-charge ratio (m/z), and
the y-axis represents the relative abundance. (b) The probability-based Mowse scores were obtained using the Mascot
search engine. Among predicted proteins with differential Mowse scores shown as multiple bars on the x-axis, only those
with significant Mowse scores are shown (P < 0.05). Red marks indicate peptides identified by mass fingerprinting that
match calculated molecular weights.



Int. J. Mol. Sci. 2021, 22, 12194

4 of 7

ST3GAL2

B3GALT4

B4GALNT1
ST3GALS

®

Edges represent protein-protein associations

asseciations are meant 1 be specific and meaningful e
proteins joinuly contrivute to a shared function; this does not
necessarily mean they are physically binding each other.

Your Input:
© STIGAL3 573

Nodes:
Network nodes represent proteins Node Color Node Comtent
splice isoforms or post-transiational colored nodes: £ empiy nodes:
‘modificatiens are collapsed, i e. each node query proteins and first shell of interactors \_/ proteins of unknown 3D structure
represents af the proteins produced by a single,
fz“ i ”’; e 2 (b £\ white nodes: () filied nodes:
P 99 \&  second shell of meeracrors \Z/ some 3D suuciure is known or predicted
Edges:

Action Types Action effects

O activation =) inhibition E—0 positive
OO bindng E—O

E=— prenoype =3 postuansiationsl modification

catalysis B8 negative

C

©—0 unspecified

Yl reacion & transcriptional reguiation

C

aipha2 e

€ BAGALT6  Bera-,:

(44403)

of i Beta

6 Required for

(382 a3)

Alpha-28-sialyltransferase 8E: May be involved in the synthesis of gangliosides GBI¢, GT1a, 6Q1b and GT3 from 6D1a, 6T1b, GMIb and GD3 respectively;

» STESIAS
€ Belongs to the glycosyltransferase 29 family (376 a3)
ST3GAL3 Nucleoside djphosphate kinase A, Major role in the syminesis of nucleoside triphosphates other than ATP. The ATP gamma phosphate is wransferred to the
NDP beta phosphate via a ping-pong using kinase,
£ NMET
BAGALT6 -protein kinase, kinase, histidine protein kinase and 3-5' exonuclease activities. Involved in cell
, signal G protein- coupled réceptor endocytosis, and gene expression. Required for [..] (177 aa)
& © BAGALNT1 Befa-14 1 Involved in the o GM2 GOZ and GAZ: Beta 4-glycosyltransferases (533 aa)
S Ceramide. Catalyzes the first. step. . the transfer of glucose to ceramide. May also serve
as a fiippase ™ Belongs to the glycosylransterase 2 family (394 a3)
& o Lactosylceramide alpha-2 3-sislylransferase: Catalyzes he formation of (aloha-N- Z. |, d-beta-D-
glucosylceramide); Sialyltransferases (418 aa)
UGCG CMP-N- 2z for the synthesis of the sequence Neudc- alpha-2.3-Gal-
\ / STRING: functional prote in ascceplor substrates but exhibit different Km valves; Belongs to the glycosyltransferase 29 family (350 83)
& i A alpha-2 Involved in the production of gangliosides 6D3 and GT3 from GM3: gangliosides are a subfamily of
association networks (Ver. 11.0) complex glycosphinglolipds that contain one or of sialic acio; (356 23)
© B3GALT4  Bera-], 4, Involved in 0 7 Bela (378 aa)
Lysine(K) Threonine(T) Alanine(A) Asparagine(N)
coo coo co0 [olo]0]
I Lo & Lo -6 Lo
H;N —C —H H;N—C—H H;N—C—H P HN—C—H
I > I 9. I & *,, ‘ |
CH, H—C —0H L CH, CH,
| | » — |
CH, CH, Nonpolar, aliphatic R group ,C\\
| HN" "o
CH, Polar, uncharged R group
L8
(IIH A Polar, uncharged R group
s v
I o "
5
NH, \

Positively charged R group

Figure S3. The Protein-protein interaction network for genes and signal analysis legend. (a) The protein—protein interac-
tion network for the differentially expressed genes. The lines represent the strength of predicted functional interactions
between proteins. The interaction of ST8SIA1 (blue asterisk) and NMEI1 (red asterisk) proteins was schematized through
the STRING database; the interaction of ST8SIA1 and NME1 proteins has not yet been reported. STRING, Search tool for
the retrieval of interacting genes/proteins. (b) Signal analysis legend. Nodes represent genes; edges represent the corre-
sponding protein—protein interaction pairs. In total, 10 genes were integrated into the network. (¢) Structural formulas of

lysine (K), threonine (T), alanine (A), and

asparagine (N).
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Sus scrofa ST8 alpha-N-acetyl-neuraminide alpha-2, 8-sialyltransferase 1 (ST8SIA1), transcript variant X1, nRNA, XM_021092233.1
ATGAGCCCCTGCGGGCGGGCCCGGCGACACACGTCCCCAGGGGCCATGGCCGTCCTGGCGTGGAAGTTCCCGCGGACCCGGCTGCCTGTGGGAGCCAC
TGCCCTCTGCGTCGTGGTCCTCTGTTGGCTCTACATCTTTCCCGTCTACCGGCTGCCTAACGAGAAGGAGATCGTGCAGGGGGTGCTGCAACAGGGCACE

GCGTGGAGGAGGAATGAGACGCGCGGCCAGAGTCTTCAGGAAACAGATGGAAGACTGCTGCCACCCCGCCCATCTCTTTGCTATGACTAAAATGAATTCCCC
siST8SIA1#1 (339-357)
CATGGGGAAGAGCATGTGGTACGATGGGGAG ATACTCATTCACCATTGACAATTCAACTTATTCCCTCTTTCCCCAGGCAACCCCATTCCAGCTGCC
siST8SIAT#2 (347-385)

CTTGAAGAAATGCGCGGTGGTGGGAAATGGTGGGATTCTGAAGAAGAGTGGCTGTGGCOGTCAAATAGATGAAGCAAATI'TTGTCATGCGATGCAATCTGE
siST8SIA1#3 (502-520)

TCCTTTGTCAAGTGAATATACTAAGGATGTTGGATCCAAAAGTCATTTGGTGACGGCTAACCCCAGCATAATTCGGCAAAGAAACATTGTCCTGGGAGCAGT

GGAGGTGAGCCTGGCAATAAGAACCCAACTCCTAATGTTTCAGAACCTGCTGTGGTCCAGAAAGACGTTTGTGGACAACATGAAAATCTATAACCACAGTTA
CATCTACATGCCTGCCTTTTCTATGAAGACGGGGACAGAGCCATCCCTCCGAGTTTATTATACACTGTCAGATGTTGGTGCCAATCAAACAGTGCTCTTTGCC

AACCCCAACTTTCTGCGTAGCATTGGGAAGTTCTGGAAGAGTAGGGGAATTCATGCCAAGCGCCTGTCCACAGGACTCTTTCTGGTGAGCGCAGCCCTGGE
siST8SIA1#4 (922-940)

CCTCTGTGAAGAGGTGGCCATCTATGGCTTCTGGCCTTTCTCTGTGAATATGCATGAACAGCCTATAAGCCACCACTACTATGATAATGTCTTGCCCTTTTCT
siSTBSIA1T#5 (1044-1062)
GGCTTCCATGCTATGCCGGAGGAATTTCTCCAACTCTGGTATCTTCATAAAATTGGTGCACTGAGAATGCAGTTAGACCCGTGCAAGGACAGCTCACTCTAC

Figure S4. The siRNA information of ST8SIA1. (a) The schematic structure of siST8SIA1 and silencing locations on the
three ST8SIA1 genes. (b) Five siRNA targets were selected in the STSSIA1 mRNA sequence.
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Figure S5. Antigen intensity map and fluorescence intensity of the peptide array signals. (a) Antigen intensity map of
hNMEI1 and (b) fluorescence intensity of the peptide array signals. Two of Table 143. (T'#) and asparagine 148 (N'4%) in
the hNME1 and pNME1 sequence.
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Table S1. Primer sequences used to generate templates for RT-PCR.

Gene Description Species Primer (5'—3’) Reaction condition Size (bp)
MAP2  Microtubule-associated protein 2 Sus scrofa FRATIAC}%A&(;[E??? %(;%(éé[;g ((;3 ((:;,? 375
NE-M Neurofilament medium Sus scrofa I}: ACZ?[" (C:I;;: CA((;é: (?'?TC(?G(EFCC(;FE}TA(;SI:' Denaturation: 30 s at 95 °C 390
Nestin Nestin Sus scrof F: GGG TGC AAC GAG AACTGG AT Armeal‘ing: 30sat62°C 330
R: ACA CGG GCT CTATCA CCTCT Extension: 30 s at 72 °C
GFAP Glial fibrillary acidic protein Sus scrofa RFC;F((::TG T%%CTéﬁccgiAC(éiGng é ? A Reaction cycles: 35 306
ACTS prct USSR CAGGGCTTACCT GTACACTGAC 7
CD14 Cluster of differentiation molecule 14 Homo sapiens ; (A;EF:'}: g?é:g: gfé é,lc,; (1? qug gg Denaturation: 30 s at 95 °C 535
o e e EOTTSCCATOCACT  amalng e €
= i s FECHOHCICCTOTEO | RS
NME1  Nucleoside diphosphate kinase A Homo sapiens RFG%C;C AGGG(? AG(;lg ((gjéj: ii,? géi ?G Denaturation: 30 s at 95 °C 543
NME2  Nucleoside diphosphate kinase B Homo sapiens RFA%ZC A(":FE;T A(;IET : AC;"CC%?TG(":F?%S C g)r:;iasliigi ggss:: ;26 :g 541
NME1/2 Nucleoside diphosphate kinase A/B Homo sapiens F: GCCCGCA GTT CAAACCTAA G Reaction cycles: 35 937

R: AGA ATG ATC AAT CCT GTT GCC

Int. J. Mol. Sci. 2021, 22, 12194. https://doi.org/10.3390/ijms222212194
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Table S2. Identification of secretomes by MALDI-TOF MS in PMA-induced human MPs.

Accession Num-

No.» Gene Name ber Description Score Expect M:> pI-
1 MMP9 NP_004985.2 Matrix metalloproteinase-9 preproprotein 198 5e-15 78408 5.69
2 HSPAS NP_694881.1 Heat shock cognate 71 kDa protein isoform 2 186 7.9e-14 53484 5.62
3 HSPA1A CAA82315.1 Heat shock 70 kDa protein 1 106 0.0032 69947 5.55
4 PKM AAH35198.1 Pyruvate kinase, muscle 214 1.3e-16 57942 7.96
5 MMP1 AAV38949.1 Matrix metalloproteinase 1 137 6.3e-09 53928 6.50
6 MMP1 BAD96776.1 Matrix metalloproteinase 1 136 7.9e-09 53948 6.36
7 ENO1 NP_001340275.1 Alpha-enolase isoform 3 201 2.5e-15 47297 6.57
8 CTSD NP_001900.1 Cathepsin D preproprotein 80 0.0033 44524 8.92
9 MMP1 BAD96755.1 Matrix metalloproteinase 1 preproprotein variant 149 4e-10 53901 6.67
10 MDH2 CAG38785.1 Malate dehydrogenase 2 128 5e-08 35537 8.92
11 PGAM1 AAH62302.1 Phosphoglycerate mutase 1 108 5e-06 28802 6.67
12 TPI1 BAD96358.1 Triosephosphate isomerase 1 variant 150 3.1e-10 26696 6.90
13 GLO1 NP_006699.2 Lactoylglutathione lyase 92 0.0002 20764 5.12
14 PRDX1 EAX06977.1 Peroxiredoxin 1, isoform CRA_b 126 7.9e-08 20715 6.41
15 SOD1 NP_000445.1 Superoxide dismutase 69 0.036 15926 5.70
16 NME1 NP_937818.1 Nucleoside diphosphate kinase A 142 2.1e-09 19641 5.42
17 LYZ 1LZS_A Lysozyme 111 2.5e-06 14691 9.28
aGel band number; PMonoisotopic mass; <Isoelectronic point.
Table S3. Information of siRNA sequences for pST8SIA1 gene silencing.
No. siRNA Sense (5—3) Antisense (5'—3) Position?

1 ST8SIA1 #1 CUCAUUCACCAUUGACAAUUU AUUGUCAAUGGUGAAUGAGUU 339-357

2 ST8SIAL #2 CCAUUGACAAUUCAACUUAUU UAAGUUGAAUUGUCAAUGGUU 347-365

3 ST8SIAL #3 CCUCCUUUGUCAAGUGAAUUU AUUCACUUGACAAAGGAGGUU 502-520

4 ST8SIAL #4 GAGGUGGCCAUCUAUGGCUUU AGCCAUAGAUGGCCACCUCUU 922-940

5 ST8SIAL #5 CCAACUCUGGUAUCUUCAUUU AUGAAGAUACCAGAGUUGGUU 1044-1062

6 Scramble CCUCGUGCCGUUCCAUCAGGUAGUU CUACCUGAUGGAACGGCACGAGGUU

All siRNAs were synthesized with 3-UU overhangs. “The position refers to the siRNA sequence position on the target gene.



