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MYH9 5 #534k 20 TRIF-GEFH1-RhoB
S S IREEAMERMEMR

(L RIMYE R 2= kb2 22 B, K 401331)

e A 4%+ RhoB(ras homolog family member B)¥2% & MYH9(nonmuscle myosin heavy
chain Ila)5 TRIF-GEFH1-RhoB13 5 i& {2 69 % %, i i 52 i € FPCRIL A, siRNAFTHHE AR, #%

ERE DR, AKX @ILRKABIRE SR R 5, 247 TMYH95 TRIF(TIR domain-containing
adapter inducing IFNP)i& 2. GEFHI(guanine nucleotide-exchange factors H1)»A & MHCII(major
histocompatibility complex 11)#9 % % . 4 R 2 7, £LPS(lipopolysaccharide)#|:# /&, MYH949mRNA
FA B A AL R AR R K 2B el (dendritic cells, DCs) ¥ 3% n, £2 TRIF 3 B 840~ R, 49 DCs ¥ ) Ak
LiE. AR RFMYHI4 mRNA L 5T 4 GEFH1 ¢9siRNA B 2 47 4(P<0.01). [ &, Z£LPS#]
W5, MYHI S MHCILE 482 M 2 7 45, MYH949siRNAE 47 4] T DCsF LPSA~F 49 MHCILE 8 it
A8 ) KA (P<0.05). Xz R K8, MYHOS TRIF—GEFH1—RhoB4"'y‘3\4é/T-?ﬁifEl5%

X7  MYH9; TRIF-GEFH1-RhoBf% 5 i#4%; GEFHI; MHCII

The Study on the Relationship between MYH9 and TRIF-GEFH1-RhoB
Signaling Pathway in Dendritic Cells

Tang Bei*, Li Ying
(College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract In order to explore the relationship between the ras homolog family member B (RhoB) targeting
protein nonmuscle myosin heavy chain Ila (MYH9) and TRIF-GEFH1-RhoB signal pathway, the relationship
between MYH9 and TIR domain-containing adapter inducing IFNP (TRIF) pathway, guanine nucleotide-exchange
factors H1 (GEFH1) and major histocompatibility complex II (MHCII) were investigated through Real-time
quantitative PCR technique and siRNA interference technique, laser scanning confocal microscopy, flow cytometry
and gene knockout mice. The results showed that lipopolysaccharide (LPS) induced the up-regulation of MYH9
mRNA level in DCs from wild-type (WT) mice but not in DCs from TRIF knockout, and siRNA of GEFH1
significantly suppressed the LPS-mediated up-regulation of MYH9 mRNA level (P<0.01). After LPS stimulation,
MYH9 colocalized with MHCII in DCs. In addition, RNAi of MYH9 inhibited the LPS-mediated surface
expression of MHCII in DCs (P<0.05). These results indicated that there was a correlation between MYH9 and
TRIF-GEFH1-RhoB signaling pathway.
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MYH9(nonmuscle myosin heavy chain Ila)/2
4220 kDaftJ 3EULYEILER 8 1 BEITA R B ], He g
B 7= P B A ) PS4 e 4 LR A 1 RV Joi B 5 )
gy, WR—M YAy 1, fEANREE). M. &
REH, NMshEAN TR U LEA KT K
B IR ZER SRR, W5 RN
MYHOZE AL R AR ™

BSR40 (dendritic cells, DCs) 2 B Z [ HiT
JE 4 5 G ST, 3 R 5 N I JE B A OC E
PR AR 2L A R R 2 BT T Ao DCs
#£ LPS(lipopolysaccharide) #1345 , TLR4(Toll-like
receptor 4)IEEHIEAL, TEH U, 2P0 EWEKES
BAMEOE, — 28 T TRIF(TIR domain-containing
adapter inducing IFNB), 75— & f& #i - T-MyD88(myeloid
differentiation primary response gene 88)*”, . W 7%
B, TRIF-GEFH1(guanine nucleotide-exchange factors
H1)-RhoB(ras homolog family member B){5 51&12 5
P $ 2 Y 5% 8 2 FMHCII(major histocompatibility
complex IN7ESANIZEH ) ZEA A . Hrh, RhoB(ras
homolog gene family member B)/2/NGE A, 1 ES
5581 40 M ) B R st B IR S e A T
H1(guanine nucleotide-exchange factors H1, GEFHI) AJ
e BERhoBAYEAL™, 1% 70 Tk S AUl i A . T8 K
P RIE A R FEDMAERAT T, JAT%E T
— A RhoB1#2E [ ——MYH9, MYH9 7] 5RhoBI#i
PRG54, H5RhoBIEAN N e A7, #En AT e
YENRhoB il ) —Fh By 731, K50 HIRhoBA 3
PV IS, TMYH9 L i '/RhoB 5 GEFH13Y 55
TRIFI& 12 & 95 18 247 K, AEMYHO/E 15 th 5 TRIF-
GEFHI-RhoB(5 5 &4t K TR H 2 A R e ?

2 SCHE 58 T MYH9 5 TRIF-GEFHI-RhoB/% 5
WARHIR R, KIMMYH S5 Z A AFAEAH M, JF H.
W] 45 WL W, MYHOH g SMHCI) TR 40 il &
[0 RIEAT Ko BEAMNE K I, MYHIEER ()R E 5
TRIF-IFNBIEAE TG K

1 MR5RE
1.1 #8

TRIFFE KB /N R(CSTBL/6TRIFKO) IFNa/jB
2 AR FE IR R B /N BR(C57BL/6/IFNa/BKO) A1C57BL/6
NERR B KBRS R AEF 0 T % . GM-CSFIY
H Immunogenex A 7] ; RPMI-1640%5 7%, FCSIHH

GibcoA A ; Mouse Dendritic Cell Enrichment Setiz,
7 & BD cytofix/cytoperm™ plus kit H BDA
A]; M-MLV J #3577 &% F Sigma A 7 ; QiAquick
Gel Extractionifjf]#E+ RNeasy mini/ss RNAfh 21X
& H QiagenA &) ; GenePORTER % Y& i 714 H
Genlantis2A & ; BT PE-I-A°. B $TFITC-I-A®. &
P APC-CD11cHifky H eBioscence A &) ; TR i
MYHO9% i B T 1 ) EBAB/A ;18 & 9% 6 e k)
SYBR Green PCR Master Mix. ¢ € #PCR{X Gene
Amp 5700 sequence Detection SystemJH Applied
Biosystems A 1] . HOGILIRAE B Carl Zeiss A
F][JLSM 5 pascal software release 3.2

1.2 P EMEF DR EHERIEDCS

TRIFZE R R B 7N B~ IFNov/B3% 14 3 TR i [ /N
B, FIC57BL/6/) B B i K U DCs(bone marrow cells,
BMDCs) )73 B Al 77 22 SCHR[17], BARd 2R A
RPMI-16408% 75 v Jo B 18 AR B 1 i
IR = i h = o M RA RN e R SARAI ) =N
BN 2 4 GM-CSE(1 000 U/mL)JRPMI-16404 £ 37
T8, LA2x10%/mL I 400 % fE 4% 10 mL/IL5)2¢ 1100 mm
BRFRIL, 7E5% CO, 37 °CHAE T HEIR . F52 dife—
VBN TR IGM-CSE, 7E15 7210556 d, R FADCs
(P44 T IAR0% LA 1o IX I I N 243K i 29100 ng/mL
ILPS 4y A AL #EO hAT12 W', Ut 8L 40 A, I FiMouse
Dendritic Cell Enrichment Setifk 7 & 464k Ji5 75 F
1.3 RNA$ZEUK cDNARYHI&

2 i ) S RNAGE T i £ 3K 70 & 4R B R
M-MLV Jx # 5638 71 & il #cDNA, PA_E #E 3423
GV AT, A R cDNATEN & K FE 5 T—20 °C
RAEEH
1.4 siRNAF#{SEL8

/N MYH9IE R A GEFH LR 1) siRNA F H 4%
) Sigma-Aidrich /A 7 & . Z807% 5 A 2N MY H9
[IsiRNAFFIR: 1E XES-TGG GAA GAA GGT GAA
GGT GA-3', [ X%#5'-ATA AGG GTT GAT GAC CAC
ACA GA-3'. GEFHII [T %1 y: 1E X #E5'-GAU UUA
CAA CCG AAU GGA UCC-3', Jx ) 4% 5'-AUC CAU
UCG GUU GUA AAU CUC-3'. LLRE M siRNAFIBERL
¥ HIAE R S5 ) % BESiRNA . siRNAKL e 1) FLAA b
RN K54 uL siRNAFIS uL GeneporterZy 1) FH TG ML
B 7R FERPMI- 16401 1AFI 2500 UL, 2R 5K P & 1R &,
F IR EE 30 min /5NN E 2R 74 dIIDCs R, B
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Yu3~5 h, B AR IRIR ARSI 24 h, R HEAT
LPSHIIBORIA FAC B, SR 40 Mgk AT T~ — P Al o
1.5 KHEEPCRASIYIANIEIT

2% GenBankH /N MYH9. GEFHI3E R Al
W2 HPRT(Hypoxanthine-phosphoribosyl-transferase
gene) A% B 1R 7 41, 70l W vk s e 1 51 9. MYH9
151 ¥ A: LS5'-TGG GAA GAA GGT GAA GGT
GA-3', Fi#5'-ATA AGG GTT GAT GAC CAC ACA
GA-3'. GEFHW5I¥ N LiiF5'-GCA AGG AGC
AGG CAA CCA A-3', Fif5'-TGT AGG ACA AAT
GAG GGC TTC C-3'. HPRTHI¥ AN Li#5'-GAT
TAG CGA TGA TGA ACC AGG-3', Fii#5'-CCT CCC
ATC TCC TTC ATG ACA-3'.
1.6 SERTREEZEPCRAGN

FIH 3R 51 P47 % 8 PCR, AHR N B RNA X
BES Ay BUIICDNA, 729 22 B i Rt e v ik ik 47 24
E o AL DNA T BN e WK FE 5, 3471045
Bf PR R LLRIVERRUE T 28 . 2 BPCRITN: B FiF5
W)4%-10 pmoL, #4% 1 uL, SYBR Green PCR Master Mix
10 uL, H JTERNase/K ¥ E 2220 uLARFH o [ W 2644
95 °CTiAE P10 min; 95 °C 15 s, 60 °C 1 min, #4745
TE. EIR4EH 5, B GeneAmp 5700 SDS7 &
T B ah el e it 2. 5 it 2 AR i
2o WA RISAEM B XS IR, BAMFEAR R 3IX,
SR VIMER IR FFLLE B S P R AR
BRI H W EE R AT & &, S s 3K
1.7 R ZEBaAR R

FAIMYHO{IsiRNA¥ 4 BMDC, PALPSHI#12 h,
Wi S 48 B FH APC-CD 11 cFIPE-T-A i A 3k 47 FRic, i
9t A4 B AR (flow cytometry) 4 I DCsFIMHCITER
ik SIS R 3G HAE AT Gt A B
1.8 HAHBERMER

FILPSH 3 &\ 5% 776 dIIBMDC, 12 hJ i 4 4
M, I FH4% % 5 RELE IR T [ 220 min. 285 H
1xperm/washZZ ¥ T = i & 1 H20 min. PBSi%
Bea, —PiH1250% Pt MYHO % w & fifk. 1:25
B PLFITC-MHCIL, = R §1 ho 3t HAlexa
Fluor-594#5 ic # 2 $T %lgGFl Alexa Fluor-488%5 it
FI2EP0 RIgG, =i F % E30 min. 5 HFluorescent
mounting®f J I T 3 5 & BB 63x/1 4R V) i
LSRN E E S . 594 nm UK O WL %%
Alexa Fluorfr it (4L t8 7% Y, 488 nm ¥ ¥ & 't M %%

FITCHRICHIZR % .
1.9 Gt o

K HISPSS 15.040 v 1 A 47 £ s Ab B, #ds H
s RN IEHHAT R, LAP<0.05 N2 B Gt s

2 H#R
2.1 LPSA]S|EFE£ B STRIFKO/NEDCSE R
FIEMYH9

73 B 5 7R IBMDC, 2 4a I 46 R 3 17 80% LA
F(E1A). N T HEIITMYH9Z 75 5 TLR4-TRIFi& 12
Aok, FATE T SL E EPCRA: HI A I 1 B A= A0
TRIFKO/) fDCsH MYHIImMRNAZK V. 45 5 4 B
1B, PALPS A Rl MYH[FImRNAAH 55 & A 10053
AT hRAEAL AL 2R, 7557 242 BN R IDCsHY, LPSHIE,
MYHIWImRNAZK 3G N, 2 5% H Gt % = X, mAE
TRIFKO/) B fIDCsH, MYHIImRNAZK “F- £ELPS ]
B A B, B R 0 H](P<0.01).

2.2 GEFHI1 siRNA#IH|MYH9 mRNAZFRIX

HH T GEFH12RhoBH/ I Ji# 4> T, 5RhoBHI %
145 5%, IVGEFH1/E 75 % RhoB ¥ ¥ 2 FAMYHOtH 45
SIS 2 FGEFHI [IsiRNAR DCs, LU HEsiRNA
SR %} 1 4H (control), 18 3 S 2 SEPCRAE I T MYH9
FIMRNAZKF-o PALPS A HIHI MYHIF I mRNAAH Xf
K N100HEAT bR AEAL AL BE, 45 5 R, fELPSHI B
J&, TEXF FRDCs T MYH9 mRNA KB 53 i, {5 78
#YLGEFH1 siRNAHDCsH H /K L i 7 2 25 #01|
(E2)(P<0.01),

2.3 MYH9SMHCH#ZEDCsH E L

HHTLPS-TRIFI&12 %1k 5, fDCsfm# A MHCII
7, MMYHOEMHCILE 58 X We? AR 1
P9 3 0 200 R P 1 A, RO S SR A R B 1 5 R L
KI3. W IR B AT, FELPSHIEUS, MYH9
EMHCUEA M N )73 A R E G, Bl EikE
RMYH9 5MHCIHE 5E 7
2.4 MYHY siRNAHI#HIDCsEIMHCIIZR A

AT B4 T MYH9 siRNAXTMHCIZE &
(g, A B A (A 25 SR R, FELPS UG,
55t 4H EE B, MYH9 siRNARE {2 2 #l i MHCII{E
11 it 5 3 THD 11 298 (1 4)(P<0.05)

2.5 B4 B S5IFNa/BZ R EFE R RN R MYHIH)
mRNAZRIA

T AITRIFIE 1236 10 J5, fiDCsK & 5 70 1
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A: CD1lc DCsHIZERERN; B: TRIFKO/N B DCsHTMYH9 mRNAJKT; WT: B A2 R/ IDCs; TRIFKO: TRIFFEAEFR /N IDCs. **P<0.01,
EWTHILPSHI#EE L
A: analysis of the purity of the CD11c DCs; B: mRNA level of MYH9 in DCs from TRIF knock-out mice; WT: DCs from wild-type mice; TRIFKO:
DCs from TRIF knock-out mice. **P<0.01 compared with wide type after LPS treatment group.
E1 TRIFKO/MRDCsHMYH9 mRNAFY7KF
Fig.1 mRNA level of MYHY in DCs from TRIF knock-out mice
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o 400 BmLPS
=
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=
.2
5 200
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o
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Control RNAIi of GEFH1
#%P<0.01, 5% F I LPSHILH L L.

**P<0.01 compared with control after LPS treatment group.
2 GEFHI1 siRNAXIMYH9 mRNA7K - H 520
Fig.2 Effects of GEFH1 siRNA on MYH9 mRNA level

MHCII MYH9 Merge

Untreated

10 pm 10 pm 10 pm

LPS

10 pm 10 pm 10 pm

i Sk FRMYH 5 MHCIIE E 47 .
Arrowheads indicate MYH9 colocalized with MHCII.
B3 MYH9SMHCIIZE 4R A £ E L
Fig.3 MYHDY colocalized with MHCII in the cells
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Untreated LPS
200 200
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N
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h
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R
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~ Control RNAi  RNAi of MYH9

A: UL A A IIMHCI 435 B: A6l 45 R FLAL *P<0.05, 500 IR I LPSHIZH LA -
A: surface expression of MHCII detected by flow cytometry; B: comparing with the results of analysis; *P<0.05 compared with control after LPS

treatment group.

[El4 MYH9 siRNAXTMHCIIZR B FRIA R F200
Fig.4 Impact of MYHY siRNA on surface expression of MHCII in DCs
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WT

Relative expression of MYH9 mRNA

@ Untreated
B LPS

IFNo/BRKO

WT: B 2R R IDCs; IFNa/BRKO: IFNa/B3Z AR S bR/ IIDCs . P>0.05, 5 WTHILPS R ELAL
WT: DCs from wild-type mice; IFNa/BRKO: DCs from /FNo/f receptor knock-out mice. P>0.05 compared with wild type after LPS treatment group.
&5 IFNo/BRKO/MNEDCsFHMYHIBImRNATKF
Fig.5 mRNA level of MYH9 in DCs from IFNa/BRKO mice

IFNB, IFNB X AE F FDCs, {£CD86%% L il ¥ 7 1 11
Fik B, N TRITMYHOA 75t 5 TRIF-IFNo/B
WAL K, FATT5r A 1B A BRI IF Ny 52 1A ik
DAl Bk /N BRDCs HH MYH9 I JmRNAZK . 25 5L LLLPS
AT MYHF I mRNAFH T /K1 91001447 bRk
AbFE, T ST IR B, 7EEFAE R CSTBL/6/N R IDCsH, Bifi
LPS I 384 i 8] ) 42 K, MYHORImRNA 7K 38 11, 76
IFNo/B3z AR FE R R /N BRIFIDCs T, AR PRI T LPS
IS IMYH9 mRNAZK - Ff, (55 8 A4 B AH Eb
72 AN R 2 (E15)(P>0.05).

3 g

MYH9Zi S AE NI LR B ) EAELIA, 2 —Fh S
K, BT UERE QIS B E A SR A
iz, IEMYHOS e N & B iz DL 40 iz 3)) 4%

AEE . T MYH9EE R 54 25 5| E it 4% - 950,
BRI IG5 1 73 BT 7 AR i TMYHOZR G 1k L.
DCstERNHUIEFE A M, 753 B b 7% B2 1 JE 31
HPy S o EEE I A, X PR R AL
AAHREZEWEDER L. CAHPTEY, DCs
() TRIF-GEFH1-RhoBf5 5 i& 12 15 1 J5 $& & 1) ¢
43 FMHCIIE 40 i 22 111 (1) 2k A 5500 e/ ) Bt
FRBRATR I, MYHOT] 5 RhoBIIEH L R 4 &, &
RhoB%} 1 48 [, 1l TRIF-GEFH1-RhoB/ 5i&4%
N EMHCHAEDCsAH i 3= 1 1) 32 35 A 0%, BRI RAT
T TMYH92 5 1 51X — 15 51842 DL AMHCITE
Y M R TH R IA A R

WIRTHTE, fELPS-TLRAEAE M s, /A ik
{55184, — %M T TRIE, — 21K #i T MyD88!'17],
CA i 703 B, RhoBJ& {8 T TRIFE 12 1), FAT14F
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Jt TMYH9Z 3t 52815 H %, 45 /KW, MYH9
R T TRIFIZ /2. H4h, GEFHI/£RhoB_LJif
05 7, B H FIRNAT- 2 0] I MYH9 mRNAJK
°F, A RhoBH Al 5 MYHOTE 40 i i S5 A4, i
¥t BIMYH9 5 TRIF-GEFH 1-RhoBf5 5 i& 12 7 1E Al
Kk, HFX—gmiEME, LI TMHCI, T1E
DCsfEZ [ F2%, X% L CD4 T L 5 538 M %
PENEE R EE, IMHCIS T N N A A,
J& 2 HEV I PN S5 X A 3 B e R SR AR, M e R R A
s BIYNMR ERTH . MYHO R LSRN HEEE AN &
[1#% iz, /F ARhoBIJAE & 1, MYHOW e 25 T H
RhoB/ &3 ) M Bl %12, TA I FL T MYH9Z 5
HMHCI s i 7 A 5%

45 R IR, fELPSHI B /EMYH9 ] 5 MHCITy
FILE Az, FINMYH9 siRNA LGS & 3 # # LPS 1l 1%
JEMHCIFEDCs4H g 2 1 (1) 2215, X B AMYHI W] g
EMHCISr T I N # g i A2 K. IBMYH9&Z 13
e — T S DCsHURIE 26 X T? Xk
5 L2 HE AT CDA THH A (%) )38 S 56 0 BAIE 552, [R) B 72
MYH9 5 TRIF-GEFH 1-RhoB15 5 12 A1 5% 14 U HIF 7T
HERA I FF B — AT B KT A

A, BATVAIETRIFIE GG, 58T DCs
FIE 5 53 WAIFNB, IFNB X S id kA FH T-DCs, {£CD86
S By T IR IA BRSO RATHF T T TRIFE:
W S PIIFNB S MYH . (8] 56 &R, W i 45
T, MYH9R R H13R1K S5 TRIF-IFNBI& 2 TE XK .

A S AR 1 T MYH9 5 TRIF-GEFH1-RhoB
& T IRBAFEM KM, I HAID 45 R H, MYHOR]
At SMHCI73 T 7E40 M 2 1 1 R I5 6 K, MMYH9%:
A 1) 2818 5 TRIF-IFNBIE /2 L k. AW FL 25 K itk
— B FUMYHOYEDCs I Th A B 5 T Jk itk

gt
TR H A K BROK 2 08 R AR 22T 90 % 10 F B
1R R AT FLHE AR N 1 S 58 251
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