542 B 4 ) {5 K%M (EER) Vol. 42 No. 4

2021 48 A JOURNAL OF TONGJI UNIVERSITY ( MEDICAL SCIENCE) Aug. 2021
doi: 10. 12289/j. issn. 1008-0392. 21048 . £5$ "ﬁ' ;I: .

FEEREBRAR LLEREXZEER
AERTFESERBILEFNIER

RS, 8 B, IR, AT
IR ACS: TURBE2 - W19 AC W 1B B e BSOS S 52 5 7k TR AR o, Bl 200072)

[H#E] B K& = 25 K (Prevotella melaninogenica, Pm) 43X 2 J& F-F % % (oral lichen planus, OLP) 5% 4%
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(zonula occludin-1, ZO-1) #=i% # 6 2 F— 1(junctional adhesion molecule-1, JAM-1) 4§ & & | ¥ Pm 5 A iz f
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Prevotella melaninogenica impairs oral epithelial barrier through
inhibiting tight junction proteins as mechanism of
pathogenesis of oral lichen planus

TAN Zheng-wu, XU Pan, GUO Yi-ting, HE Yuan

(Dept. of Oral Medicine, School & Hospital of Stomatology, Tongji University, Shanghai Engineering Research
Center of Tooth Restoration and Regeneration, Shanghai 200072, China)

[ Abstract] Objective To explore the mechanism of Prevotella melaninogenica( Pm) in pathogenesis of
oral lichen planus( OLP). Methods The expression of tight junction proteins zonula occludin-1(ZO-1)
and junctional adhesion molecule-1 (JAM-1) in OLP and normal mucosal samples was detected by
immunocytochemistry (IHC ). Pm and human oral keratinocytes ( HOK ) cells were co-cultured, the
permeability of HOC cells was detected with Transwell assay using FITC-dextran 4KD (FD4) as an
indicator; the mRNA expression of ZO-1 and JAM-1 was detected by qRT-PCR. Results The
expression of ZO-1 and JAM-1 in OLP samples was significantly lower than that in the normal tissue
(P<0.01,P<0.000 1). After co-culture of HOC cells with Pm, the permeability of FD4 was
significantly increased in a concentration-dependent manner ( P<0. 05) ; and the expression of ZO-1
and JAM-1 mRNA was significantly decreased in a concentration-and time-dependent manner ( P <

0.005; P<0.05). Conclusion Pm can disrupt OLP epithelial barrier by inhibiting the expression of
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tight junction proteins ZO-1 and JAM-1, leading to chronic inflammation, which may be the mechanism

of OLP pathogenesis.

[ Key words] oral lichen planus; Prevotella melaninogenica; tight junction protein; epithelial barrier function
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Tab.1 Basic information of the research subjects
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] 90 e 0 ) SO0 200 W S5 A R 35 RNase-free [ 550>
BN, BE 50 pL &0, BIZUIR G 15 s, K Lk &
10 min, 4 C &0 (B.024% 8.27 cm, 12 000 r/min,
15 min) , W FJ2 KR E 5 — B 08N, A%
RFR SN, IR AT, vK L CE 15 min 5,4 C&
L (B02F42 8. 27 em, 12 000 t/min, 10 min) , 3 |
THW, 75% S BEHVEDIVE, 4 TEO(BLFER
8.27 cm,7 500 r/min,5 min) , 3¢ [ 7 ¥ , DEPC /K%
FRDTVE . ARl B i s i 30 & U B 45 S % RNA
cDNA , R FE N 25 ng/pL,
1.4.5 Lt ot® & PCR & Pm 5 HOK 4y
R )G, B E RN Z0-1,JAM-1, Occludin
Claudin-2 ,Claudin-3 il Claudin-4 fJFE57254k . 514
FPANILER 2, 519t el o5 M 6 e AR W RHE A TR
ol il R4 qPCR 7 & i B 5 e i 5 1 Ak
F., qPCR XY G R W Y. 94 C 305;94 C 58,
61 C 30 s,40 M FF, 43 B A OC 3 B 04 A X 3k
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Tab.2 The primers in RT-qPCR

519 FP3(5—3")
Z0-1-F GTGCTGGCTTGGTCTGTTTG
Z0-1-R TGACGCTGGGTGATAGGGAT
JAM-1-F CCTAGTGCCCGAAGTGAAGG
JAM-1-R CGGTAGCACCTGAGTAAGGC
Occludin-F GGTCTAGGACGCAGCAGATT
Occludin-R GCCTGGATGACATGGCTGAT
Claudin-2-F TCCTTTATCACCTCAGCCCGT
Claudin-2-R GAAGACAGGGCAGTTCTTTGC
Claudin-3-F TCGGCCAACACCATTATCCG
Claudin-3-R CCGTGTACTTCTTCTCGCGT
Claudin-4-F TCTCCTCTGTTCCGGGTAGG
Claudin-4-R TCCCCTCTAAACCCGTCCAT
GAPDH-F GGACCTGACCTGCCGTCTAG
GAPDH-R GTAGCCCAGGATGCCCTTGA

1.5 %itFam
K H Prism Graphpad 7. 0 #4788 011 i 52
il s A xes KR, oy AL R H 5 ik FD4 1)
JEEE AT mRNA Ik 41 ] AL IR H ¢ #2565, P<0. 05
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[®iDownload ~ GenBank Graphics

Prevotella melaninogenica ATCC 25845 chromosome |, complete sequence
Sequence ID: CP002122.1 Length: 1796408 Number of Matches: 1

Range 1: 417500 to 417613 GenBank Graphics

Expect Identities Gaps Strand

B 206 bits(111) le-49 113/114(99%) 0/114(0%) Plus/Plus
Query 1 TCTTGATAGCTCAGTTTCTTCAATCTTGCTACATAAGGATGAGGATGCTGCAAGTAAGTA
i \\HH\IHIHHHHHHIHH {\Il\IHH]H]IIHHHIHHHH
Sbjet 417500 TGCAAGTAAGTA 41755%
Query 61 ’.I‘l‘ATCA‘ i J‘AAC.Z‘ACI‘!C rmGATC?MGCCACI“C?GAGAﬂGAGGC 114
B o e BOMRUHIIUINO AT e,

B1 FRERXEPn EWHERE

Fig.1 Identification of Prevotella melaninogenica strains
A: Pm EMCFARTETEIESS ;B 1000 5B T Pm (922944 C. B4 PCR MUK, 1.2: Pm,M: DL2000 DNA #5ic ,NTC:

XFHR D FF 5 BCHE E X LA

2.2 vERAIRHE Ss AFPE R AR
B Ss o B HEAT IR W%, 2= Y8 DL % PCR
S A ) N 7Y A o SR T2 B = T - e

P4 . PCR HL UK R 1 5 H1 2 53kl o] L2

A B

542 bp MH—FEF PRI 550, NTC FIPEXTRER I
HUKZ& . FF PCR =I5 JF 5 NCBI #% 12 7 51)
BAEPESEAT LN, PP 5 S Ss 1 — BE3k P 51
e R —FUE N 100% , AL TE A H, WK 2.

Streptococcus salivarius M18 Contig4, whole genome shotgun sequence
Sequence ID: AGEV01000004.1 Length: 1300035 Number of Matches: 2

e Range 1: 572164 to 573611 GenBank Graphics ¥ Next Match
' | Score Expect Identities Gaps Strand
S5 828 bits(448) 0.0 448/448(100%) 0/448(0%) Plus/Minus
¥ e 1 O
6 IS Shjet 573611 TACGGTCGGGGAAMATACAMTCCTGTGETTGALARAGAGGT AGGCACAACAACTGAGET 573552
<y Query 61 AGCAAATACTTC AT GCC ACAAC AAC AGAGCGAGCAGAAGTTACTGCTGACAAACCAGT 120
2 % . \IIIIIIIIII\IIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIHIIIIIIIIII
5 1 Shjct 573551 573492
Query 121 ACTAGTGATAGAGCTGTAGCAGTAGA 180
. \IIIIIIIIII\IIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIII\IIIIIIIIII
Shjct 573491 TGAMACGACGGTTCAACCAAATTCAGGAACAACTACTAGTGATAGAGCTGTAGCAGTAGA BT343Z
5000 bp Query 181 240
) \IIIIIIIIII\IIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIHIIIIIIIIII
3000 bp Shjct 573431 GGTTGAAGCCAAACCTGAAMCGACTGCTAAGCCAGAAGTTGCTACTAMACCAGARMCAGC B73372
2000bp e N =
1500 bp Shjet B73371 TACAACATCAGAAGTCOCTGCAMATGCTGGAGTAGCTGCTCCAACGACTGAGAAGTCTAR B73312
1 ()()()bp Query 301 AGAGCTTTCTGAAGCCGAAAT TAAGGCTGCAGTCTCACTCGAT AMTAT T caaaaazasas 360
. N
750 bp Shjet 573311 AGAGCTITCTGAAGCCGAAATTAAGGCTGCAGTCTCACTCGATAATATTAAAAAAGARAA 573252
500 bp 500 b Query 361 SGATGGTAMATATTACTATCTTTT AGAAGATGGAT CAC ACAMGARAAACTTTGCCATTAC 420
P . \IIIIIIIIII\IIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIHIIIIIIIIII
Shjct 573251 TCACACARGARARACTTTGCCATTAC 573192
e o T
Shjet &73191 GGTCAGGTCCTTTATTTTGAT 673164
= b fap o T [y
B2 MERHESKE Ss BHEE

Fig.2 Identification of Streptococcus salivarius strains

A Ss #£ BHI g A B IE 45 ;B . 1000 FHMEE T Ss M2 e, C. B PCR MLk, 1 2. Ss,M:
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DL5 000 DNA #3ic ,NTC .

R ik, WLl 3A, OLP 414N b j7 2 ZO-1
MFIBH AL FIEH 421 (P<0.05), WLK 3B K&
4A ., JAM-1 7EIE #4121 rh b e R J2 FUBZ 240 g
F14) B HEE R e Jo 22 5 B P 2R K UL 3C, OLP A4
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Fig.3 Expression of ZO-1 and JAM-1 in
normal and OLP tissue
A IEHHL 70-1 £35(x100) ;B: OLP 44! ZO-1 ik (x100);
C: IE W44 JAM-1 3K (x100) ;D: OLP 4141 JAM-1 #&35(x100)

Al5p B 15,
~ % ? stk ok
|
o =
N ot = 1ot
I i
B, X
s ®
ﬁ{ 0.5F I 0.5
S

+ )
=< o
o >
= =

0.0 0.0

1EH#  OLP iEH  OLP

4 EEHLAT OLP HLH Z0-1 F1
JAM-1 EE¥EERIALE
Fig. 4 Comparison of semi-quantitative expression of
Z0-1 and JAM-1 in normal tissue and OLP tissue
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Pm(1.10.50 wL) %3 HOK 4l 24 h Ji7 ZO-1 By
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Fig.5 Effects of Pm and Ss on barrier function of HOK cells
A: % Pm /) DMEM P43 5102 H 01,2 5,10 wL #13#% HOK 24
MiJ5 , T % FD4 OB RE 1938 B84k B . A& Ss (19 DMEM H43-51
WZHL 0.1.2.5.10 wL #illi HOK 40fl)5 , T % FD4 WG JiE it i i
AE 4k 5 *P<0. 055 **P<0. 01; **P<0. 001
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Fig. 6 Effects of different concentrations of Pm on the

expression of tight junction proteins mRNA in HOK cells

W% Pm i DMEM H 40511 8L 0.1.5,50 pL 5 HOK 4 fitd 3t 8%

7% 24 h Ji ZO-1 JAM-1 Occludin . Claudin-2 ,Claudin-3 #1 Claudin-

4 [FIEEBL ; "P<0. 05; “P<0.01; ““P<0. 001
2.6 AARKAE Pm #li% HOK 4m e R F B 18] T % %
% BE 8 mRNA 8 &k Tk

BEAH [R) e BE () Pm 5 HOK 40 Jitg 3 1% 35 A5 [ fisf

[a], W F§ RT-gPCR #5 il HOK 4fl Jit ZO-1,JAM-1,
Occludin ,Claudin-2 ,Claudin-3 #1 Claudin-4 /) mRNA
PR SN, 7E 50 wL Pm H]3 HOK 40/ 0.4,
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10,24 h BN T ,ZO-1 BUFRIRTE 4,10 24 h $45 3
W/ (P<0.01) ;JAM-1 [ 3IE7E 4 .10.24 h [RFEIA
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Ak (P>0.05) . VLK 7,

70-1 JAM-1
iz 15, stk
) otk
.".pé Lol EEE
=

. & 0.
g Oh 4h 10h24h g Oh 4h 10h24h
i _ i i _ in-
4 1.5 Occludin 4 1.5 Claudin-2

. & 0.
g Oh 4h 10h24h & Oh 4h 10h24h
i audin- iz audin-
4 1.5 Claudin-3 4 1.5 Claudin-4
ol T
=L S 10
= =
Zost
Z
& 0.0

& 0.0
g Oh 4h 10h24h &

7 HERE Pm FERFR B HOK 458 5% %
EHE A mRNA RIZHFMN
Fig.7 Effects of the same concentration of Pm on the

Oh 4h 10h24h

expression of tight junction proteins mRNA in HOK
cells for different duration

MF Pm (1) DMEM H ¥4I HL 50 wL 5 HOK 4fE3EI%E % 0,410,
24 h Ji5 ZO-1.JAM-1 . Occludin , Claudin-2 , Claudin-3 #/ Claudin-4
M FIRTEDL ; "P<0. 05; **P<0. 01; ***P<0. 001
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e A AR, IF HLIE A 2 040 5 8 0 1Y
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Giil2# P, OLP AL Pm Al B 3 5
TIE#HL, H Pm 5 TL-6 BFGE R IEA X, JIf
1M 15 2 A S A 4% 38 SE 5 ( fluorescence in situ hybr-
idization, FISH) & L7E 61. 54% ) OLP Jifii 4141
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