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[ Abstract | Objective To investigate the effect of a novel transcription factor, Musculin, on the
biological functions of bone marrow-derived dendritic cells (BMDC) in mice. Methods Bone marrow cells
from wildtype ( WT) and Musculin knockout (KO, -/-) mice were obtained and cultured with granulocyte-
macrophage colony stimulating factor ( GM-CSF) and I1.-4 so as to induce BMDC in vitro. After 7 d, the
BMDC were added with lipopolysaccharide ( LPS) and continued to culture for 24 h. Besides the cellular
morphological changes were observed dynamically, BMDC and the supernatants were collected from the WT
and Musculin-/- cells. Flow cytometry was used to analyze the proportion of positive cells of CD11¢c, CD40,
CD80, CD86, PD-L1 and TAIE in each group. CCK-8 assay was adopted to detect the cellular proliferation for

stimulating heterologous lymphocytes and the different stimulation indexes (SI) were calculated respectively.
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ELISA was applied to detect the supernatant contents of IL-18, 1L-6, IL-10, IL-12 (P40), IL-12 (P70) and
TNF-o in each group. Results The BMDC from the Musculin-/- group had similar morphology and no
significant difference in purity, decreased percentages of co-stimulatory molecules such as CD40, CD80 and
CD86 (P<0.05), and reduced percentages of co-inhibitory molecules PD-L1 and major histocompatibility
complex class [ (MHC-1I ) TAIE though no significant differences when compared with those of WT group.
Moreover, the number of heterologous lymphocytes and related SI after of mixed lymphocyte reaction ( MLR)
were obvious higher in the Musculin-/- group than the WT group, especially after 5 days’ stimulation
(P<0.05). In addition, the supernatant levels of proinflammatory factors including 1L-18, 1L-6, IL-12
(P40), IL-12 (P70) and TNF-a were significantly increased in the Musculin-/- group than the WT group

(P<0.05), but no such changes were observed in anti-inflammatory factor IL-10 level between the 2 groups.
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Conclusion

Musculin may enhance the immune function mediated by BMDC and suppress inflammatory

reaction, suggesting that it can regulate the biological functions on BMDC.
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Musculin f& B MSC, H 2 Ffh 5l 4, 345 ABF-1,
MyoR \bHLHa22 4§, & —Fofr /55 B DR <F (14 Bl 1 922 g - B -
eSS S T, ) Musculin (9 IF 55 2 R BR
TEVHFL 2 B % WL 2B A 8UR & L 43 A6 R0 1 A= 4
BT JE RS K B, Museulin 25T T B i L 41 g
SRR TERE T ETE PR ST R I , Musculin 7] 506 67 R
R AEEN ( dextran sodium sulfate, DSS) 175 5 78 e 14 %
¥75 (inflammatory bowel disease, IBD) J5 /)N B % 18 o B
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Miltenyi Biotec, f#[E ) ,IL-4( Sino Biological, F[H) , ig
Z## (lipopolysaccharide, LPS, Sigma, 3£ ), CDllc-
APC ., CD40-PE . CD80O-FITC, CD86-PE . IAIE-PE | PD-
L1-PE ( BioLegend, 3¢ [# ), IL-1g, IL-6, IL-10, IL-12
(P40) IL-12(P70) .TNF-a ELISA it 7] & ( BOSTER,
KA TRARA A, hE) , CCK-8 10 &
(RN 22 e A= R A BRA W], ) o
1.3 BMDC k455

WAL FE WT 40 A Musculin-/-21 /)N B, To #2144
IR B IS B, SR R LA, BT BR R M, 1 mlL

cyte-macrophage colony stimulating factor,



http ://aammt. tmmu. edu. cn

il 45 %2 B R 1R, 2023,45(6) 541

TSt gl B RPMI1640 P75 [ 52 sk B 6 1Y B 22| 78
H L E MR T 15 mL 04,2 000 r/min 5.0 10
min, 5% F3E A 2 mL 20400 8448 0, AT 5 e =
TRCE 2 min, S A 4 mL PBS 2% ||}z )i/ ,2 000 r/min
B0 10 min, 75 &, A 1 mL RPMI1640 & 241 i
FEAHE, LA 25 B 2 1x10°/mL, AL 1 mL (4
AT 6 LA IF A In RPMI1640 1 mL, [A] B A
GM-CSF(25 ng/mL) fil IL-4( 10 ng/mL) , 52245 5 B
T37 C 5% CO, FFeffidhsn. 6 3 Kut, GfLwMn
2 mL RPMI1640 3 /it A GM-CSF (25 ng/mL) Fil 1L-4
(10 ng/mL) o 55 6 K2 5 4 i, HL— 2 15 97 2
2 000 r/min &5.0» 10 min, 3 F35, A RIARIEE 5L B &
FERMINEDF R 6 FLARH, IRl GM-CSF (25 ng/mL) il
IL-4(10 ng/mL) . 457 KMt A LPS(1 pg/mL) I,
LR BESE 24 h,
1.4 BMDC % A& A= 4 &

LPS #ilj# 24 h J5, FHIEEOG B EE WT 4H
F1 Musculin-/-2 BMDC B2 I 40 BI04
4 fifg,2 000 r/min, Z.0> 10 min, 5 3, IIA KRG
M1 20 min, it A CDI1c-APC Yt {8 (5 [/ BUX) BR)
4 CHEEME T 20 min, fil 1 mL PBS e .0, AT
500 wL PBS it =X 20 M A A I 44 2075 5 ) BMDC
4z,
1.5 BMDC & &4 F

¥ 1.4 J7 e Ab B WT 411 Musculin-/-4] BMDC,
INAAR R BTGt (B R B B | i S A A AR K
M4 21 BMDC 3 Ti 4> F CD40 . CD80, CD86 , IAIE #iI
PD-LI1 BHM: E 9]
1.6 BMDC 4% F % ik € 20 B3 74 Fo ) 380 35 4

HX Balb/C /)N BUME, BFBE 4] 45 B2 1% 3,2 000 1/min,
B0 10 min, 37 . H 2R 20 40 ) i A
RPMI1640 £, I 41 il 2 ik 2% 10°/mL, 37 C |
5% CO, F2ERF: 2~3 h; Bt WT 44 Fil Musculin-/-4 />
EL BMDC,, % 4 Jifd % £ Jy 2x10°/mL; 6 BMDC Filj§t
WREL A% 1:16 Fo 4 T 96 fLk v, [a] IF s 57 B
PEXTREZH (AN BMDC () I 96k B4 240 i ) 23 1 %
(RNIEAe 40 A RPMI1640 K555 ) , & T 37 C 5%
CO, AP s, MLR J5%5 1.3.5 17 KimA
CCKS8 ¥k ,4 h J5 Fg AR A0 5 4L Y 6% B (optical
density, OD) {H , #illl J# £ 450 nm, [a] B % A 2K (S
Fl AL OD i 75 (%8 OD fH) /(B3 i OD f -
25 6 IR OD ) 11550 240 M i) 3 4% ( stimulation inde-
xes, SI),
1.7 BMDC %32 jo B F K -F

B A% 7% B3, SR ELISA 4G I0 TL-18

1L-6.11-10 IL-12( P40) .IL-12( P70) il TNF-o [7KF.
1.8 itz odr

JIr A Bt R i SPSS 25. 0 B EAT Ge i 2440
SEIRAE IR xes FOR AR 22 R R R 5 2501,
P<0.05 F/RERAGIEE XL,

2 R

2.1 Musculin 5 BMDC -4t A= 2b Z 69 % v
WT ZH 40 Jf P 285 2 7ty SR AR IR 2578 O 73 HOCIR

20 B 2 T P B IR AR 45 4 BE D B, 52 R A R 2 AR 4

WS ABATS A B0 5 W38 200 i AR A A 1) U B 240 e, &4

HAARFREL R, CD 1 Le FHPE4H M 2Ry 63. 40% ~83. 80%

SERAEE (73, 40£10. 21) % ; Musculin-/-2H 4 i =3 H

FU i A= KR ES, CD11e FH 4 41 I b %0 69. 70% ~

83.50% , - HL 3 (77. 60+7. 11) %, v W, WT 244 Fl

Musculin-/-2] BMDC J¥ 75 #H 81, 4 & J& B & 2% 5%

(E 1),

2.2 Musculin *f BMDC #4LJG £ ik 3084 F 69 %0

AMFE T I LPS 3L )5, WT 240 BMDC k4t

P S 5 %) 2 M L 32 3 T R, B D40, CD8O Al

CD86 1 BH 1 4 M Lt AR Ik Ry (72. 90+ 7. 78) %

(65.53+1.45)% A0 (78.40+0.85)%; 5 WT 4 b %5,

Musculin-/-24 BMDC 1 CD40,CDS80 1 CD86 [ BH 14

M EE 4318 (35.20+5. 66) %  (34. 65+8.56) % il

(58.55+0.07) % , 2% T A 53+ 19 BH A 240 o L 6 34

ZRRE(P<0.05,E2) .

2.3 Musculin 33 BMDC 7445 F3& 34 5 F 49 % e

RIME S I 4 LPS &AL 5, WT 41l Musculin-/-

41 BMDC Hr 3l 43 PD-L1 1% BH 14 44 A 1 253 5

SH(70.10+11. 88) % F1(56.95+15.34) %, 5 WT 4

FL#¢ , Musculin-/-2f PD-L1 [ FHYE N L2 98, (H 22

FIG R (B 3) .

2.4 Musculin 5 BMDC #4c)5 &8 11 A £ 244248
%M H 4 4R ( major histocompatibility complex
class Il , MHC-1I ) 85 % @&

fRAMFE I 2 LPS Jffb )5, WT 41 F1 Musculin-/-

2l BMDC H MHC- II 43 TAIE () FH: 20 B2 EE SR AR IR

Sh(56.90+16.55) % F1(48.20+6.65)% ., 5 WT ZH L

3, Musculin-/-2f TAIE BH 1 41 i A i B AR, {HL 20 1) 22

AR (K 4)

2.5 Musculin f BMDC 4L J5 4% 53 R #k & 4n L 3 78
f& 71 A= SI 89 % v

%2 BMDC 73 5] 5 S bk EL 40 i & 4 MR J5,

WT 201 Musculin-/-ZH A0 & fE 3L 97 1.3.5.7 d

PR ERA, b P g e 575 3 5 M 7 d
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FETE 22 57 (P<0.05) , R B Musculin-/-2HAM]  IIEFR I & WAL S T WT 4, U HE R 5 d
BoEE T WT 4, 5 WT 41 8, Musculin-/-2f S 7 H17 d(P<0.05,[ 5),
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IL-12(P70) 2= 5 ¥ A Geit2¢ 25 7 (P<0. 05,14 6) .

Wit

AWFTEEE R KW, £ BMDC (RS0 G it 7 v
Musculin 5% X1 A U5 40 16 58 01k Hh BT 25 R

3
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0- 0 T 0-
WT Musculin—/— WT Musculin—/- WT Musculin—/—
A5 A 4451 B i c
IL-12(P40) IL-12(P70) TNF-a
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3.1 DC 5 %%

DC 2 HHT AN T RE S 14 L AT I S 40, v]
VIR S 25 R MHC- 1T 2631+, M
Bt A sos B n T A0, 755 H ok A TH
T 20 MR, 25 2 Rl s VRO I R R
JE BT DC AR R BN SRASHE S s D RE i
TR, AT 47 o MOk B2 27 T #R S TE A 452 DC
AW SHRE R SCBREIN -, R AE R S A B A S
SRR T R SR I R g VR AR R
Sel I L k5 Al LA /N BMDC 734k, T3 DC X B3 i
[ (ovalbumin, OVA) 4 J5 3% S T g ; OH 4 JIE
B DC v PD-L1 SR J AR s FR ) 1 b8 A 4, I3 5
BTN Y CD8+T Al S i s A WF5EIA 4, DC AJ
REIE T RNA mOA FREARAB M i 422 7 Wi 2 1 il )
FERCR, DA 52 e i e 70 D S e T 40 N S 5
LR RIS L, B O T AN A S R (-1 (B
lymphocyte induced maturation protein 1, Blimpl) 7K 3F
AT e A T A R A, BRI A ] MHC- 1T 1A
[l R SR B T 20 B0 , e 22 DC R, i
BFFEAE R S E T Blimpl B4R O 5 5 R sl DC
BT o e PR A3l 4 57 T SR #E DC I RE L
O S T 32 7 Al AT B 2R A AT

IR,

3.2 Musculin 55 DC

B S KL F- Musculin 43 Aii T HLA 21~ 241 41
BLOMBIEM LS B LR A UL T
A R T EEAE R i HLRT BN R AR LA G 4
B D 70 BFSE W, Musculin 7] 58 52 1) 4
2 BB T 408 (helper T cell, Th2) % s A Fp R 1
58 SOIR Sk F% S B K B DL 3 (forkhead box p3,
Foxp3) FeihHAEdEA S RIJE 54 T 40 (induced reg-
ulatory T cell, iTreg) 4 g (1) B 7] 43 46" ; Musculin i
AEHICIZ B A0 M I8 8, BEL 1k 2% 40 B o0 A, B 450
W B 2L 55 R 7 5 Musculin B2k
A LASE A Treg (4 43 A, I fiff Treg-Th17 V- fij & 1k /2
B, HE R, Musculin BERESZIA DSS % IBD J5
/N 3o B ARARE SN, 3B W] Tz 8 TLC3 ) 5345 il
DIREST . EIRIEHR 4R %, Musculin ] R B R 4% 25
P AT AL G S o AR P BRI SR AT P o] 3 3 A

TEARTF PR SR I 2 i R rp, APC i s 52 25 T
MPHENME TS5 B (F 5K E APC RMIHT
J5 ik MHC (f24% MHC- [ 1 MHC-11 ) K FE AW S
T 40 i P24 (T cell antigen receptor, TCR) fJ4H H.
YERL, 56 —A55 ) iy Z ALl B o+ il o+ 3 [F]
FEAR T AT AR S — S s S TR A S
SN DC T 0k S TR . A58 & B, Musculin fi#
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JUE T BMDC il #0543 F Al MHC- 1T
G FAF, [ T H MLR #2777, % U] Musculin X}
B — B G S AR MRS RE T, E AT S AR R
WREUAN M 3 5, 3 T 0 e 52 5 MLR fE 77 A9 A1 ¢
PEDCY IR Musculin %F DCF 38 45 45 1 0] RE7E 7 D
TP 1 T TP S SR AR T A M i At 4 R b AT
5T ANBFFTIE K B, Musculin 25 7] 53 BMDC 43
WAL T 1 7K F- BT, 3275 Musculin XF DC 43 14 GE
TR RE AT R T Mg s > HAT R, e
5P BA AT HA £ X Musculin i 38 5 B 98 E 2
e AT B —8C " . A4k, Musculin 2 xF BM-
DC 3455 F1 57 AL 8 A B BAE 278 Musculin X4 4h
FREUK B BMDC 15 R FI e B34 B i, HAg —
Jied (R 7ae o i s Il
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T A I R e el 28 P B R S
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