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 E: [ 514425 HAF F (Mycobacterium tubercul osis, Mtb )ik BR 5 T sk A A & 31k 45 4% & 4
(latent tuberculosis infection, LTBI)#) £-& /&, {2 B A4k Z 4K A Feik SMAE A SEATAUR B 5 . 374
& B Mtb ¥ 2 2 8] 7L/ F 48 f.(mesenchymal stem cells, MSC)FF ARIRAR 5 2 40 it K A4 7% .

PR Mtb & m oA G R KA 2o R R GF P, &2 KT A8 MSC & % i tE 4
A T Mtb ARIERAUE 69 A% . LB 691 & 5 Peik & KA AEIE 5B AT B (Mycobacterium smegmatis, Ms)
R e AW 18] 7 -F 48 B (human umbilical cord MSC, hUCMSC)#9 4a Je A2 A 2 5, 45 4. [ %]
B B 4569 hUCMSC, AAMRARLEZT LA DAFERRER; vA Ms BHEE hUCMSC, Dil 47i2
MM, RABME TR @MIOSEER; FRETH Ms BN GEE; i O LENK @I
AR, RELRKRREEEN T mLFTRE; £ RHIAZE PCR (real time quantitative PCR,
RT-qPCR)# M Ms 2 449 hUCMSC S i Kigt. #% BAn i fuAn A R B4 FKF, [£ 2] Ms A%
hUCMSC B AN A T4 7 XAE, EREEEREGHE E/X; Ms &% hUCMSC 5%
& B A AR KA B KA, w34 AR AR KR B 45 ROKF, A m ARt an e i I8 B R . Ms & ATt
hUCMSC #@fie R & & FH#), RT-qPCR #4587 fm e s fo oAU AR XL B R L3 An, Ms £
FATH hUCMSC @ fis . RF@miea. (48 AR ES T TTAM Mtb ARIRF i) Ms &%
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Establishment and characterization of a hUCMSC model of
Mycobacterium smegmatis infection

KANG Yali'?, NING Huanhuan', XIE Yanling'”, REN Rui', BAI Lu'?, LU Yanzhi',
KANG Jian', WEI Yin"?, ZHANG Linna"?, BAI Yinlan"'
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University, Xi’an 710032, Shaanxi, China
2 Department of Physiology and Neurobiology, School of Basic Medicine, Ningxia Medical University, Yinchuan
750001, Ningxia, China
3 School of Life Sciences, Yan’an University, Yan’an 716000, Shaanxi, China
Abstract: [Background] The formation of dormant Mycobacterium tuberculosis (Mtb) is
considered to be the main cause of latent tuberculosis infection (LTBI), the mechanism of which
remains to be studied with in vivo and in vitro models. Mtb can infect mesenchymal stem cells
(MSC) and survive in the cells in a dormant state for a long time. However, the modeling of
Mtb-infected cells requires long time and high laboratory biosafety level. Therefore, it is
essential to explore the available MSC for modeling Mtb infection and further deciphering the
dormancy mechanism of Mtb. [Objective] To establish and characterize the human umbilical
cord MSC (hUCMSC) model of Mycobacterium smegmatis (Ms) infection. [Methods] After
hUCMSC were infected with Ms, flow cytometry was employed to identify the surface antigen.
The cell membrane was labeled with Dil and then the phagocytosis of the hUCMSC infected
with Ms was observed in a fluorescence microscope. The plate counting method was employed
to measure the intracellular survival rate of Ms. The formation of lipid droplets in hUCMSC
was observed by oil red O staining. Cytoskeletal changes were observed by fluorescence
staining with phalloidin. The transcription levels of the genes involved in the lipid metabolism,
resting, and differentiation of the hUCMSC infected with Ms were determined by RT-qPCR.
[Results] Ms survived in hUCMSC in a non-replicating state, and the infection rate was
positively correlated with the multiplicity of infection. Ms simulated the expression of the genes
involved in lipid biosynthesis and inhibited the transcription of the genes involved in lipid
degradation to promote the formation of lipid droplets in the Ms-infected hUCMSC. Ms
promoted the cytoskeleton remodeling of hUCMSC. The RT-qPCR results showed up-regulated
expression of the genes related to proliferation and differentiation, indicating that Ms promoted
the differentiation of hUCMSC into lipoblasts and osteoblasts. [Conclusion] We successfully
established a hUCMSC model of Ms infection, which could mimic the main characteristics of
Mtb dormancy and be used in the study of LTBI mechanism.
Keywords: Mycobacterium tuberculosis;, Mycobacterium smegmatis; mesenchymal stem cells;
dormant bacteria; latent tuberculosis infection
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25495 (tuberculosis, TB)J&—f 32 454
K FF 7 (Mycobacterium tuberculosis, Mtb)/E4L
SIS AL Gt 2, A Mitb i 5k,
1 90%IE YL b T Mtb B i T RAE R (47
R 2512 Ji& 3L (1atent tuberculosis infection, LTBIK
AP 2y 5%-10%M) LTBI A0 RiG stk TB,
SRR TB Y EZRIEN ., Mtb FEZ5 M R 2
T BARBIRER , A AT A LTBI ) 3 22 J R 24
HI T8 Mtb ORER T 44 N AR SMERL, LTBI
AN TR A e B . B ETX Mtb AR
A F AR BT FEON BRI, BRI,
EL RN A 1Y Mtb 7552 il 4 K BT Mtb 254
UL, sl BN A, E VAN Mib
JERYPRRIE LR RE LTBI 2Lt | &2 R FIZ5 W)
IRITRCRAMESE )L, At SRS Mtb R
MR IR YA A BT LTBI AHSCHLH AR ABFSE

AR SR & B, Mitb W] gk 1] 7 5T T~ 4t Jfd
(mesenchymal stem cells, MSC), FfLAAEE Hil AR
HCRASFE MSC IS, A Mitb (KI5
Pitsiiiel, TB 3 A ZF M 2 bty ] oy e el
Mtb JRERF I MSC, iz MSC V5§ Z= /M
RN 5 EE s TB' Y, MSC 1 T4,
ENEMIRSE . #E ARG Pk R R R 1
Mtb TEANII A EAE Y, Ak, Mitb 1755 MSC iR
THIE A, MITA FIT Mtb ZE4I 75, R,
MSC B A E—FEETY Mib FRVERAARIRI) 18 AN,

HI T Mtb A KGNS, PR TR Y ] 5 B A
JAH , HAE R G S S 2 A W) i 4K
i, 8045 Mt AHSCHLT (U4 LTBI WF5E HEfEZEE
WG /345 7 (Mycobacterium smegmatis, Ms)&—
FAESORYE R, 5 Mtb [FlJ&E 5 2% YA
Ms 7EREAE E5 Mtb R, G AHEs|H Mtb
AL, FEAE S Mtb A B VI B RS,
WAE AR T Mtb JERIhEE . EombLi 4
YL SR, LRt a2 o

HalT YRR R RN TSR, A
R I ] e AR AR IRIIRAS , X Ms
FMtb FTEFHHER R, BI505 Ms 1 Mtb 1)
WA EARE AR, HIE, Ms BaiA AT
SIRAT BRI ) — B g0, A ST s Ms
JE&YE MSC MHEARL, X Ms 7EZ0AL PIA7IE S HUK
YL MSC MAEFIFFES TRIESE, DUAZ R
LTBI AT LS a4

1 S

1.1
1.1.1 4R RFE K

KA — 2 @R L 2, o
hUCMSC, feiigR 25 5 AUHTARIRE . Aot
G BRI R AR B Be B 2 AR R By Stk b
FrAEHES A 202103-138), =0 H B4 %
GRS, MR Ms MC?-155 Btk A
SIS EARAT, R0 G (green fluorescent protein,
GFP)#RICH Ms-GFP FE#f A A ST 2 i FA At
1.1.2 FERFIFNEE

DMEM/F12 }53#3t, HyClone 24wl 5 fifi2f IfiL
B, PUMNUZEEAY) TREARAF,; AF647-Ht
A CD90.,PE-A-#{ A\ CD105 ., PerCP-$i \ CD73,
FITC-Hi A\ CD271,APC-$L A\ CD45, eBioscience
/Nl Total RNA Kit I, Omega 23l ; HiScript 11
QRT SuperMix for qPCR 5% 58357 & . ChamQ
SYBR gPCR Master Mix i &, RgaiifmEde g
Yl her O ikl g, U REEERHY
ONE] s BRI IRDOEY R} | AR MR AL 25 K (Dil)
PG, BiRE A REY A Tl sy
BrA, D15 R IR R BR A ] 5 1 20 a2 2 it
BE, FEBRCHRBHE A,
1.2 7%k
1.2.1 RRAHAPEALE hUCMSC FE

B 10° 4~ hUCMSC Zififl, BEmRZE mhih i
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(phosphate buffer solution, PBS) & Ut J5 il A
Zombie NIRTM Dye, =M IEHEF 15 min; il
AT PBS ¥ ; JIA Trustain FCXTM plus
BRI Fo 224K, vk FEEIEE 10 min.
X AR R AR IC AT O 60 AR MR T BT E L
IR 5 (AF647-HT N CD90, PE-A-Hit A CD105,
PerCP-#L A CD73, FITC-Hi A\ CD271, APC-#i
A CD45), 4 °CiHEEIFE 15 min; AIA G40
AR pi (flow cytometry buffer, FCM buffer)it
% 3K B ANEE AT FCM buffer, £ 04Nl
SR, 255 A CytExpert #4450 .
1.2.2 Ms B hUCMSC R EE=R

5 hUCMSC $:F1 % 6 FLA(3x10° cells/well),
BB A K E N 80%J5 , Ms T AR 4371 LU gL
52 % (multiplicity of infection, MOI)& 10, 20 I
50 J®YL 2 h, A& 200 pg/mL K KEXR
(gentamicin, GM)J5E e H5FRILALHE 2 h, R5E
ML AHTR , BEBT e RIS 0 ho 4300 T e
J5 0.6 #1240 5 L3, A 0.025% |+ ki Kk
B iR 4% (sodium dodecyl sulfate, SDS)Zfi# 21 ity
1 min, BUSEW . 107" 1 102 H B & 100 uL
WA LB A, 37 °CHIERTE 3 d 5 W& T4k
[ b, A Ms-GFP & #k /&Y (MOI=20) hUCMSC
J&, PRI T SR .
1.2.3  Dil 4 &KHAIRICHAE

Ms-GFP Lk MOI=20 /&4 hUCMSC 24 h,
Hoechst XA YL, A 37 °CHi#hAy PBS
THUE 2 U0 AR U0 B 0 A > (AR 24 i B
O TAEW, 37 °CHROLIFE 408 15 min; PBS ¥
W 2K, A 37 CCHARI RIS SR, 7E05 A
B AEE T WgE, Dil e R A K 549 nm,
KA 565 nm,
1.24 SEBETREEE PCR (RT-qPCR)HEN Ms
R fF hUCMSC EE#EFKE

Ms Lk MOI=20 &J* hUCMSC, 24 h J5Uk
AN, Total RNA Kit I HEHUAH A RNA; HX

500 ng RNA #i#5% % ¢cDNA, HIF RT-gPCR
il . LA gapdh S NS L, B RS A X 3Rk
=29 ACEHMEN C-NB RN C,
AAC=AC, (I3 41)-AC, (Xf B 41). RT-qPCR 5| #
JEAINER 1 .

1.2.5 JHZ O &

Ms L MOI=20 /&t hUCMSC 24 h )5, PBS
THUE 2 W, IMEL O [ € 30 min; ddH,O
THUE 2 U A 60%5 N FHZUE 5 min, FHIIAKT
EERC AT O Yot iiiZ 44 20 min; ddH,O Tk
JA A Mayer J3 KRR YL , 2 J44% 1 min; ddH,0
THVES R, IMATHEL O Z2vki, 1 min 552,
A ddHO B 35400, Sts R F ISR,

1.2.6 “ARAEZE F-actin REFIKLRE

Ms LA MOI=20/#4% hUCMSCs 24 h Ji5,37 °C
TG PBS W VRN 2 ¥R ; 4%Z R BEERE
T [ 7€ 409 10 min; PBS V5 9%k 3 YK ; i 0.5% Triton
X-100 HFWBEALHE 5 min; PBS JHUEE A
100 nmol/L ) TRITC #ric "2 Z£ FF ik (Phalloidin),
ZREOEIEE 30 min; PBS JHVE 3 K A
100 nmol/L DAPI % & %% 30 s; PBS i UL,
155 7 5 40 B 2 6 BB 4K F-actin 4544, HH
Image J 45 Hr- V- 298 6m
1.3 ZHitE9H

i /] GraphPad Prism 9.1 41748112753
Mr, IR G 4 A B AR i 22 (X +SD) s . M
] FE SR t K5 530, P<0.05 b2 5 A 4iit
PR G FEEFARTN: *: P<0.05; **.
P<0.01; ***. P<0.001; ****. P<0.000 1.

2 EREM

2.1 hUCMSC W SHHEMRBIE E LR

MSC 4l = 3% CD105, CD73 1 CD90,
H#3k CD45, CD34, CD14, CD11b, CD79a,
CD19 = AZE 4P )5 (human leukocyte antigen,
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&1 RT-qPCR EE3|HEE

Table 1 RT-qPCR gene primer information

Gene name  Primer sequence (5'—3’) Product length (bp)
sod2 F: GCTCCGGTTTTGGGGTATCTG R: GGCGTTGATGTGAGGTTCCAG 93
chek2 F: TCTCGGGAGTCGGGATGTTGAG R: CCTGAGTGGACACTGTCTCTAA 206
foxp3 F: CGGACAAACGGCTTCACTCT R: GGACCCGCATGAATCGACTAT 151
foxo4 F: GGCTGCCGCGATCATAGAC R: GGCTGGTTAGCGGATCTCTGG 100
Sox9 F: AGCGAACGCACATCAAGAC R: CTGTAGGCGATCTGTTGGGG 85
cdknlc F: GCGGCGATCAAGAAGCTAT R: GCTTGGCGAAGAAATCGGAGA 52
foxol F: TCGTCATAATCTGTCCCTACACA R: CGGCTTCGGCTCTTAGCAAA 168
hdac10 F: CAGTTCGACGCCATCTACTTC R: CAAGCCCATTTTGCACAGCTC 115
pcna F: CCTGCTGGGATATTAGCTCCA R: CAGCGGTAGGTGTCGAAGC 109
cdk2 F: CCAGGAGTTACTTCTATGCCTGA R: TTCATCCAGGGGAGGTACAAC 90
PIk4 F: AAGCTCGACGCTTCATGCACC R: GCATTTTCAGTTGAGTTGCCAG 156
notchl F: GAGGCGTGGCAGACTATGC R: CTTGTACTCCGTCAGCGTG 140
hdacl F: CTACTACGACGGGGATGTTGG R: GAGTCATGCGGATTCGGTGAG 77
skp2 F: ATGCCCCAATCTTGTCCATCT R: CACCGACTGAGTGATAGGTGT 111
idol F: GCCTTGCACGTCTAGTTCTG R: ACTGCAGTCTCCATCACGAA 251
tdo2 F: AGAGCACTTCAGGGAGCATT R: TCTTCGGTATCCAGTGTCGG 283
gpat3 F: TGGTTCTCGGCTTCATCCTT R: TCCCTTCCTCGTAGACCAGA 220
gpat4 F: CCTGCCTCCCATGACTAGAG R: GTTCCCCACGATCATCTTGC 187
fasn F: CCCTCATCTCCCCACTCATC R: CAGCGTCTTCCACACTATGC 215
Ixra F: TGTTTGCAAGAACTCAGGCC R: ACCTGCCTCTTCATCATGCT 169
srebf-1 F: GGGGACAAGGAATTCTCGGA R: TCACCACAGCTGTCAGAGAG 166
agpatl F: TGAGGGAACGAGAAACCACA R: TGACATTGTCCCGAGGTGAA 159
agpat2 F: ATCGTCTCCAACCACCAGAG R: AAGGAAGAGTACACCACGGG 245
dgatl F: AACTACCGTGGCATCCTGAA R: AGACATTGGCCGCAATAACC 178
dgat2 F: TGGGAGTGGCAATGCTATCA R: ACTTCTTCTGGACCCATCGG 224
mgll F: AAAGACTACCCTGGGCTTCC R: AAGGTTGAGCACTTTCGCAG 183
Runx-2 F: CTGTGGTTACTGTCATGGCG R: AGGTAGCTACTTGGGGAGGA 183
ALP F: GTACAACACCAATGCCCAGG R: CAGATTTCCCAGCGTCCTTG 182
COL6A2 F: TCAGCCCTCAAGTTTGCCTA R: CAGGCGATGGAGTAGAGGTT 218
CD73 F: AAGTGTCGAGTGCCCAGTTA R: TGATCCGACCTTCAACTGCT 208
CD271 F: CCCGAGCACATAGACTCCTT R: ACTCACTGCACAGACTCTCC 154
CD105 F: TCCATTGTGACCTTCAGCCT R: CTTGGATGCCTGGAGAGTCA 176
CD45 F: TGTGGCTTAAACTCTTGGCA R: CCACCAACTGAAGGCTGAAC 176
CD11b F: AGGTCACCTTCTTCTTCCCG R: GACCTCTGAGTTTTCCGGGA 182
CD90 F: AGTACGAGTTCAGCCTGACC R: TCTGAGCACTGTGACGTTCT 227
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HLA) 12550 F RO AN D B8 2%222, 2.2 Ms AJ B hUCMSC BRI A 2185
AT RS — ZEH @J%%ﬁijwffﬂ?éﬂ g, 4 B

B hUCMSC, 203 =04 g R K ss 3 R Hoechst33342 Al a4 (o A1 DIl 41 e
hUCMSC éﬂiﬂﬁﬁﬁhﬁ, AR R AR RE R, POLRBMEBE TSI, Y 6 h )5, B
CD73 (& 1A). CD90 (& 1B)F1 CD105 (B 1C)  hUCMSC # IR Ms-GFP (e . SMFTE,
BRIk, vEMANEAREDE CD4s (B 1ID)IkE  AFIETEAIES(E 2A); T4iflshsk i i) Ms-GFP
ik, £ B RGN hUCMSC 44 MSC /1 BENE IR A AE g5 s Bk 24 h ), 40
FRAE . WM TR, MR NGRESR  NAFIRAY Ms-GFP SN, SRR, SR Al s

K AN —, B RRSRIF(E 1E. 1F), Ms 435 LAAS[A] MOT Ji&4: hUCMSC 4 i,
AT TR 225 Y . TSR B, BEE MOI ¥, hUCMSC
A _ B _
Lk 3/E] : 2/E1
S 08
= M5
é 04l '99.91%
" / \ _
10¢ 10* 105 106 10°8 107 100 108 1077
Percp-CD73 AF647-CD90
C D
724 ¢ 3/E] 910 2/E1
£ 400} /I\ g 11\4;29%
S S 400 | 0
0 A_l:td 0 . . . )
106 10* 10° 105 1068 100 10° 10* 10°  10°
PE CD105 APC-CD45

1 hUCMSC MRBISEEMPSIFE  A: WX4IEARKN hUCMSC KHfr &P CD73. B: i
K AEAFE I hUCMSC K ifidn & TR CD90. C: i x4 I ARSI hUCMSC R THibr &k Hi)i CD105. D:
TR hUCMSC ZRikraETEPUs CD45. E: B B K% 50%I 40l JE 45 (100%). F.
BB A K TR 80% I 21 JfLTE 25 (100x)

Figure 1 Phenotypic identification and morphological characteristics of hUCMSC. A: Detection of hUCMSC
surface antigen CD73 by flow cytometry. B: Detection of hUCMSC surface antigen CD90 by flow cytometry. C:
Detection of hUCMSC surface antigen CD105 by flow cytometry. D: Detection of hUCMSC surface antigen
CD45 by flow cytometry. E: The cell morphology observed by microscope at a growth density of 50% (100x).
F: The cell morphology observed by microscope at a growth density of 80% (100x).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RESEATRE: HEYR 73 BT e A N\ i ) 78 o -4 H A R 0 2 7 S JLAR AR 5037
A Hochest Merge B
S
C

Survival (%)
=}
S
T

. : %
- ~ .y ' .
- .
4 :
. i 4
¥, t

Oh 6h 24h

2 Ms B hUCMSC REEEME  A: Ms-GFP J&Yt hUCNSC 6 h 1 24 h J&5 768 P9 R AME T 15 15
WL (200%). HEEOFTL: MIOPE; L@k MINE; Bar: 50 pm. B: Ms X hUCMSC (3 IKH ).
DR 2 (%)= Y% 5 L P 440 P850 A0 TR 450< 100]. C: Ms 7E hUCMSC H N AATE R (3 IR AL A£TR %
(%o)=IEYL J M P A 105 20 B B0/ I M P A 850< 100, *% . P<0.01, ***. P<0.001, ****. P<0.000 1
Figure 2 The percentages of Ms infection and survival in hUCMSC. A: The hUCMSC was infected with
Ms-GFP for 24 hours and observed the survival of Ms-GFP on intracellular or extracellular (400%). Orange
arrow: Extracellular bacteria; Red arrow: Intracellular bacteria; Bar: 50 um. B: Ms infection of hUCMSC
(triplicates). Infection (%)=The number of intracellular bacteria after infection/The number of infected
bacteriax100. C: Intracellular survival of Ms in hUCMSC (triplicates). Survival (%)=The number of live

bacteria in cells after infection/The number of bacteria engulfed by cells after infectionx100. **: P<0.01, ***:
P<0.001, ****: P<(0.000 1.

YR Ms Fog B Eis i,  H MOI=50 9 Ms /2
Yusk i E =T MOI=10 (P<0.01) (K 2B), %
hUCMSC &Y% 5 Ms By B R IEAX. Ms LU
MOI=20 JE&%t hUCMSC, JIl A 7% XA FE 25 (gentamicin,
GM)REFRIR RS F%, 6 hJ5 hUCMSC sy Ms
U5FETE , B HA R B35 T % (P<0.000 1), 1M1 24 h 5
FIN Ms £, (B EERT 0 h (P<0.001) (&
2C). FH hUCMSC Xf Ms B NAETE HA B LAY
IRIFER, (HREE YRS, hUCMSC Y

Ms FoEahn, 55 6 h T #2255, #/8 hUCMSC
H) M Bl ] ST
2.3 Ms BER{RE# hUCMSC B5iEH R

Mitb JE AT i E 5 105 4 i T T s i, 375
SR B>, Rl S MSC g A2 i
FHINY, hUCMSC J&e Ms Ji, ST O e fa il
SR o, MM IRTEIE R m(E 3A). 4
Ji PN B 3 %) A B RT B i ak BR ANl 3B TR .
RT-qPCR #5552 Ji A 56 JE DR e SRk -, 445
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R Ms JEYfi15 hUCMSC i —Fg & s 1-
P S5 T Vi -3-BE PR B L S 1 (1-acylglycerol-3-
phosphate-acyltransferase 1, AGPAT1), —fit3& |
i O-BEFRALFLE 1 (diacylglycerol O-acyltransferase
1, DGAT 1) 5% 7K V-2 53 T (P<0.001), i %
RE W2 & A M & BE Al (Srebf-1, Fasn, LXRA)¥%
FOKCFICRE R T H S0 BRAAA L, Ms B
755 hUCMSC 5k Hyiiig il (monoacylglycerol
Lipase, MAGL)%¥% s& /K- i 2 1 7 (P<0.01) (&l
3C), FiRgERFEN, Ms YL HE hUCMSC 41
ML T = BRG R, AR h = ERRE AR, R4

A NT

T3pm :

A

ar

e RERIE R, A BT AN A AEI .
2.4 MsiES hUCMSC B RELEEWN
WZhEE 1 (F-actin) &4 BN B 2800 =25,
hUCMSC £ Ms &L 5 F 2 F Ik (phalloidin)fric
F-actin, ZGRMEE FWARE RSN, NT 4IEH
hUCMSC ikl 2MIY, F-actin /AR AL H 25
JEH5], Ms JBLf5 hUCMSC ZMIIE 25 T AR
Ak, WIS 4Rkl 4A). Tmage J 3BT HAF
Y E, Ms [RGB E 5T NT 41(P<0.01)
(& 4B). ] Ms JBYLTT %S hUCMSC 4l
KA, $28 hUCMSC # a8 ss L IR

Ms

FA-CoA @
3

™
D AN
GG

bipr)
Endometrium of endoplasmic reticulum
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C skokkk
50 p &2 NT M
40 =31 Ms L
30 F
20
10 f

sekeosksk

1.5_“ *k
1

-0 0 00 T

TN S S L T OO R N O
& Y F & & Yv@v Y&v & F

E3 Ms BE{Ei#H hUCMSC BRMAE AR A: THZL O Y LB 41 i I T (200x). £I ik R
. B: JEWEIE S ANE L 2. Lipid droplet: JEi; Lipid droplet formation: Ag74JEE; FA: JENiFR;

FA-CoA: lWEHiME A; G3P: —BEMR Hil; GPAT: Hili-3-BFIRELIELEL L0 ; LPA: WINBEIEER; AGPAT:
1-FRIEH I -3-BE R WL IL A RS B ; PA . WRIRIR; PAPL. WRISFRBEMRES 1; P. WEERJL; DAG: 1,2- It H
H; DGAT: FEEEHh O-MEEL M ; TAG: il —Ws; ATGL: Hih —EaiNilE; HSL: R fusek
fEWilE; MAGL: H@EEH MBI ; G: HiM; Lipolysis: J8f#; Cytoplasm: Zififi/fi; Endometrium of
endoplasmic reticulum: NJETR AL, C: RT-qPCR kil g 5t A A OGSk (3 IRE ). NT: KAk
FHZH; Ms: MsJRYL4H. **: P<0.01, ****. P<0.000 1

Figure 3 Ms infection promotes lipid droplet formation in hUCMSC. A: The intracellular lipid droplets were detected
by oil red O staining (200x). Red arrow: Lipid droplet. B: Formation and lipolysis of lipid droplets. FA: Fatty acid,;
FA-CoA: Fatty acyl coenzyme A; G3P: Glycerol-3-phosphate; GPAT: Glycerol-3-phosphate acyltransferases; LPA:
Lysophosphatidic acid; AGPAT: 1-acylglycerol-3-phosphate-acyltransferase; PA: Phosphatidic acid; PAPI:
Phosphatidic acid Phosphatase 1; P: Phosphate group; DAG: 1,2-diacylglycerol; DGAT: Diacylglycerol
O-acyltransferase; TAG: Triacylglycerol; ATGL: Adipose triacylglyceride lipase; HSL: Hormone-sensitive lipase;
MAGL: Monoacylglycerol Lipase; G: Glycerol. C: Transcriptional levels of lipid synthesis related genes by RT-qPCR
(triplicates). NT: Untreated group; Ms: Ms infection group. **: P<0.01, ****: P<0.000 1.

Relative expression
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Figure 4 Ms infection induces proliferation of human umbilical cord mesenchymal stem cells. A: Observation
of cytoskeleton of human umbilical cord mesenchymal stem cells by phalloidin fluorescence staining (200x).
Bar: 150 pum. B: Quantitative analysis of mean fluorescence intensity by Image J (triplicates). NT: Untreated
group; Ms: Ms infection group; **: P<0.01.
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Figure 5 The transcription levels of resting and proliferation related genes in human umbilical cord
mesenchymal stem cells. A: Transcription levels of resting related genes in human umbilical cord mecenchymal
stem cells after Ms infection (triplicates). B: Transcription levels of proliferation related genes in human
umbilical cord mesenchymal stem cells after Ms infection (triplicates).

6 hUCMSC HXEFE#FRKFE  A: RT-qPCR Kl hUCMSC 41 il 2 1 bn i BT 5% K- (3 Ik
#). B: RT-qPCR £l hUCMSC 4l 7 AL AH DG I R 5% 5K (3 IR D). NT: RAFELL; Ms: Ms B
fH; *: P<0.05, **. P<0.01, ***. P<0.001

Figure 6 Transcription levels of human hUCMSC related genes. A: The transcription levels of surface marker
antigen in human hUCMSC were detected by RT-qPCR (triplicates). B: The transcription levels of
differentiation related genes in human hUCMSC were detected by RT-qPCR (triplicates). NT: Untreated group;
Ms: Ms infection group; *: P<0.05, **: P<0.01, ***: P<0.001.
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