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TOM TAT

Lichen phang miéng (LPM) la mét trong nhitng bénh [y niém mac miéng phé bién nhdt, nhung vin
chira ¢6 cdch chita. Nghién ciru nay nham hzeu 16 hon vé ddu dn gen trong sinh bénh hoc LPM théng
qua phan tich cac bo dir liéu phién ma c6 san trong co' s& dir liéu cong cong. Hai tap dir liéu phién
ma dwge tdi xuong va phan tich theo hai huéng: toan bo hoac mot phan div liéu sau khi logi b6 cdc
ngoai lai. Cdc gen biéu hién khdc biét (DEG) ting diéu hod trong bé dir liéu biéu mé LPM so véi
nguoi khoe manh vé phat trién biéu bi, biét héa té bao sung, sung hoa, phan ing voi nhiém khuan va
phan img mién dich bdm sinh. Ngwoc lai, DEG tang diéu hoa trong b¢ dit liéu cuia toan bg 16p niém
mac LPM chii yéu phan énh hod img dong ciia té bao mién dich va phdn iing vzem/mzen dich. 43
DEG trimg Idp trong hai tdp dit liéu dwoc xdc dinh sau khi logi bo cdc ngoai lai khéi moi tap dir liéu.
Cdac DEG chung lién quan dén tang su’ng lanh thu“ong khlem khuyét hang rao biéu mé va phan ung
véi nhiém khuan. Tém lai, ching t6i xdc dinh dwoc cdc dau dn gen lién quan dén sw ting sirng, lanh
thwong, khiém khuyét hang rdo biéu mé va phan iing véi nhiém trimg trong LPM.

Tir khéa: lichen phang miéng, dir liéu phién ma, khiém khuyét hang rao biéu mé, nhiém tring

GENE SIGNATURES IN ORAL LICHEN PLANUS BY TRANSCRIPTOMIC
DATA ANALYSIS

Vo Thi Duy Phuc and Choi Youngnim

ABSTRACT

Oral lichen planus (OLP) is one of the most common oral mucosal diseases, but there is still no cure.
This study aimed to investigate the gene signatures of OLP through analysis of transcriptomic
datasets available in public databases. Two transcriptomic datasets were downloaded and analyzed
in two ways: the entire set or subset of data after removing outliers. Differentially expressed genes
(DEGs) upregulated in OLP epithelial dataset compared to healthy individuals involved in
keratinocyte differentiation, keratinization, epidermal development, response to infection, and innate
immune response. In contrast, the upregulated DEGs in the dataset of the OLP mucosa mainly
reflected immune cell chemotaxis and inflammatory/immune responses. 43 overlapping DEGs in the
two datasets were identified after removing outliers from each dataset. Common DEGs were involved
in hyperkeratosis, wound healing, barrier defects, and response to infection. In summary, we
identified gene signatures associated with hyperkeratosis, wound healing, epithelial barrier defects,
and response to infection in OLP.

Keywords: oral lichen planus, transcriptomic data, barrier dysfunction, itnection
1. GIOI THIEU

Lichen phéng miéng (LPM), mot bién thé cua bénh lichen phéng, 1a bénh viém man tinh qua trung
gian t€ bao T vdi nguyén nhan chua rd. Ty 1€ luu hanh toan cau udce tinh cua LPM trong dan so tong
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quat 1a 1101%, dao dong tir 0.47% dén 1.74% véi sy khac biét vé dia Iy. LPM thuong gip hon & d6
tudi trén 40, v6i ty 16 nir chiém wu thé 1a 1.5:1. Ngoai ra, LPM dugc T chirc Y t& Thé gi6i dinh nghia
12 mot réi loan c¢6 nguy co 4c tinh & miéng, voi ty 16 hoa ac 1a 2.28%. Sang thwong LPM duogc phan
thanh sau dang trén 1am sang, gdbm dang ludi, dang nhu, dang mang, dang teo do, dang loét, va dang
bong nuge. LPM thuong hién dién ¢ niém mac ma, ludi va nuéu [1]. Bac dlem mo hoc cia LPM bao
gdém day simg, tham nhiém té bao lympho dang dai va thoai hoa long lop té bao day. Dic biét, thoai
hoa 16ng phan 4nh su 130 hoa cua cac té bao day bi tén thuong va gidng véi sy thay doi chuyén tiép
biéu mo-trung mé dién hinh, do d0, ¢6 thé lién quan dén su bién dbi ac tinh cua LPM [2].

Mic du mot s6 tac nhan tiém tang bao gdm yéu t di truyén va tm 1y, thudc diéu tri toan than, chan
thwong va nhiém tring dugc dé xuét, nhung sinh bénh hoc ctia LPM van con mo hd. Baek va cong
su truge day da dé xudt mot vong tron ludn quéin cia rdi loan chirc nang hang rao biéu mé va nhiém
tring nodi bao cua cac té bao day biéu mé nhu 1a mot mo hinh tiém ning cho qua trinh sinh bénh cua
LPM [3]. Thay ddi biéu hién cua mot sé yéu t6 lién quan dén su biét hoa biéu mé va chirc ning hang
rao bao v¢ trong LPM, ciing nhu goi y tinh trang nhiém khuan d3 dugc bao cao trudce day [4]. Trong
s6 cac cytokine lién quan dén phan ting viém duoc phat hién trong cac ton thuong LPM, yéu t6 hoai
tir khdi u (TNFa), interferon-y (IFN-y) va interleukin 1-B (IL-1p) pha huy cdc mdi ndi biéu mé cua
hang rao bdo v¢, nhung interleukin-17 (IL-17) duy tri tinh toan ven ctiia hang rao nay thong qua su
diéu hoa cua protein occludin ctia mdi nbi [5].

Nguoc lai, v6i cac nghién ctru chi klem tra mot vai thanh phan phan tir riéng I8, viée 1ap ho so phién
ma cung cp mdt birc tranh téng thé vé co so phén tir cia mot bénh. Cho dén nay, c6 5 nhom da bao
céo cac gen biéu hién khac biét (DEG) lién quan dén LPM véi két qua khac nhau thong qua viéc phén
tich phién ma [6-10]. Tuy nhién, moi nhom c¢6 muyc ti€u khac nhau va chi bao cao mot s6 DEG ma
ho quan tAm. Nham hiéu sdu hon vé vai tro cua r0i loan chtrc nang hang rao biéu mo va nhiém tring
trong sinh bénh hoc LPM, ching t61 tién hanh phan tich hai tap dir liéu phién ma c6 san trong co s&
dir liéu cong cong va xac dinh cac DEG lién quan dén su biét hoa té bao stmg bat thuong va sy nhiém
trung.

2. PHUONG PHAP NGHIEN CU'U VA VAT LIEU NGHIEN CUU

2.1 Biéu hi¢n gen ciia dir li¢u phién ma

Trong s6 nam nghién ciru trude d6, hai tap dir liéu phién ma dugc giri vao co so dit liéu cong cong 1a
GSE52130 [7] va GSE38616 [8] duoc dua vao nghién ctru hién tai. Cac tap dir liéu duogc tai xudng
ttr kho luu trir cong cong Gene Expression Omnibus (GEO) cua Trung tam thong tin c6ng nghé sinh
hoc quéc gia (National Center of Biotechnology Information, NCBI, www.ncbi.nlm.nih.gov/geo).
Tap dir lidu GSE52130 chira bay miu biéu mé LPM va bay mau khoe manh dya trén nén ting
GPL10558 (Illumina HumanHT-12 V4.0 expression BeadChip), trong khi tép dir liéu GSE38616 dya
trén nen tang GPL6244 (Affymetrix Human Gene 1.0 ST Array) va bao gdom 7 mau niém mac LPM
va 7 mau niém mac khoe manh.

2.2 Phan tich gen biéu hién khac biét (differentially expressed gene, DEG)

Phan mém R (phién ban 3.5.1) (http://www.r-project.org/) voi goi Bioconductor (phién ban 3.8) duoc
su dung dé thuc hién tién xur 1y dit 1i€u, tinh sach trinh ty doc, anh xa trinh ty doc 1é€n hé gen tham
chiéu va udc tinh biéu hién. Kiém dinh T-test duoc str dung dé xac dinh DEG gitta cac mau LPM va
mau ddi ching khoe manh. Gia tri p < 0.05 va |d9 sai khac| > 2 dugc chon lam tiéu chi gidi han dé
sang loc DEG. Phuong phép Benjamini-Hochberg duoc sir dung dé tinh toan gié tri p duoc diéu chinh
theo tham s d tin cdy FDR (False discovery rate) dé bao céo gia tri q. Gia tri q < 0.05 dugc xem 1a
¢6 ¥ nghia thong ké. Ban d6 nhiét (heatmap) ctia cac DEG kém phan cum thir bac dugc tao bang goi
hclust stats trén R (http://stat.ethz.ch/R-manual/R-patched/library/stats/html/hclust. html) va biéu do
phan tich thanh phan chinh (Principal components analysis, PCA) dugc tao bang goi FactoMineR
(http://factominer.free.fr) va rgl (http://r-forge.r-project.org/projects/rgl/) trén R.
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2.3. Phan tich Gene Onology (GO)

Phian mém truc tuyén Database for Annotation, Visualization, and Integrated Discovery (DAVID;
phién ban 6.8; http://david.abee.nciferf.gov) duge sir dung dé phan tich cac qua trinh sinh hoc chirc
ning cho tat ca cac bo dir liéu DEG dya trén trén co s¢ dir liéu GO (http://www.geneontology.org/).
Gia tri p < 0.05 va s6 gen lién quan > 4 dugc chon 1am tiéu chi gii han dé sang loc.

2.4. Phuong phap thong ké

Kiém dinh T-test duoc sir dung dé xac dinh cac DEG giita cac mau LPM va mau d6i ching khoe
manh. Kiém dinh T-test va Benjamin-Hochberg dugc thyc hién trén R. Mutrc ¥ nghia dugc dat ¢ p
hoac q <0,05.

3. KET QUA VA BAN LUAN )
3.1. Két qua phéan tich cac DEG trong moi b dir li€u va cac DEG trung ldp giira cac tap dir liéu

Vi phan tich hé phién ma thuong thuc hién trén c& mau nho nén chung t61 da tl}’~h6i liéu c6 DEG
chung nao gitra hai tap dir li¢u nghién ctru doc 1ap GSES52130 va GSE38616 c¢6 san trong co so dir
liéu NCBI GEO.

Trong tap dir liéu GSE52130, tong cong c6 200 DEG (137 tang va 63 giam) dugc xac dinh khi so
sanh biéu mo tir bay bénh nhan LPM va bay d6i twgng khoe manh véi tidu chi P <0,05, |d6 sai khac|
>2 va q < 0,05. Loai bo cac dir liéu ngoai lai 1a mot phuong phap phd bién dé ting cuong dd manh
cua viéc phat hién cac DEG. Ap dung phuong phap phan tich cum (cluster analy31s) hé phién ma cua
14 mAu ndy, chung t6i thdy ba mau LPM va mt mau ching khong phan cum v6i cac mau khac trong
mdi nhém tuong tmg (Hinh 1a va 1b). Sau khi loai bo bon mau ngoai lai ndy, cac mau LPM va miu
khoe manh phan cum thanh hai nhém riéng biét trong biéu do phan tich thanh phan chinh (PCA)
(Hinh 1c). Tt phan tich nhém nay, ching t6i thu dugc 444 DEG (257 tang va 187 giam).

Tap dit liéu GSE38616 thu dugc 33 DEG (22 ting va 11 giam) khi so sanh bay mau niém mac LPM
va bay mau niém mac khoe manh véi tiéu chi p < 0,05 va |d6 sai khac| > 2, nhung khong c6 gen nao
thoa q < 0.05. Phan tich cum cua hé phién ma nay chi ra hai mau LPM va ba mau khoe manh khong
phan cum v&i cac mau khac trong mdi nhom twong tng (Hinh 1d va le). Phan tich nhom sau loai trir
ndm mau ngoai lai (Hinh 1f) thu dugc 348 DEG (294 ting va 54 giam) voi tiéu chi p < 0,05, |d6 sai
khac| > 2 va q <0.05.
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Hinh 1. Phan tich gen biéu hién khac biét (DEG) cua hai tap dit liéu GSE52130 va GSE38616. (a- c)
Tap GSE52130 ctia biéu mé va (d-f) tdp GSE38616 cua niém mac. (a, d) Ban dd nhiét cia DEG két
hop v6i phan cum thir bac. Sy thay d61 mau tir nau sang xanh tuong trung cho sy thay doi tir tang
diéu hoa sang gla}m diéu hoa. quh Vl}ong den danh dau ca}c dr liéu ngoai lai bi loai bd trong cac tap
dir liéu mét phan. (b, c, e,vﬂ Biéu do phan ‘gich thanh phan chinh cua tap dit li¢u toan b (b, €) va
mot phan (¢, f). (g, h) Bi€u d6 minh hoa s6 lugng DEG trong hai tap dir liéu toan bg (g) va mot
phan (h). Vong tron den dai diér} cho tap dir licu GSE§2130 va vong tron mau xam dai dién cho tap
dir liéu GSE38616. Giao diém cua 2 vong tron biéu thi cadc DEG chung gitra hai tap di licu
bé xac dinh cac DEG chung cua hai tép dir liéu,ﬁdanh sach cac DEG duogc so sanh véi nhau. Khi so
sanh cac DEG cua toan b tap dir liéu cua 16p bi€u m6 voi toan bd tép dir liéu cua 16p niém mac, chi
mot DEG chung dugc tim thay (Hinh 1g): KLK12, mét gen ma hoa cho serine protease tham gia vao
qua trinh tao mach, dugc ting diéu hoa gap 4.2 lan & biéu mé (p = 0.001, q = 0.018) va gap 2.6 lan &
niém mac ctia bénh nhan LPM (p = 0.028, q = 0.43). Khi so sanh cic DEG cua 2 tap dif liéu 16p biéu
mo va 16p niém mac sau khi loai trir cac dir 1i€u ngoai lai, 43 DEG chung (23 tang va 20 giam) duogc
xac dinh (Hinh 1h). Khong c¢6 mot DEG chung nao tang diéu hoa trong tap dir liéu nay ma giam didu
hoa trong tap khac. Cac DEG chung ting diéu hoa nhiéu nhat (d9 sai khac > 10) bao gom LCE3E,
KRTI17, TMEM454 va IL-36G, tuong rng ma hoa cho late cornified envelope protein 3E, keratin 17,

protein xuyén mang 45A va interleukin-36 gamma (IL-36y, con dugc goi la IL-1F9).

Nhimng thay d6i trong hd so phién ma dugc phét hién bang phan tich cum c6 thé 1a do sy khac biét vé
céc dang sang thuong trén 1am sang cua LPM, thanh phén ciia cic té bao mién dich tham nhiém hoic
chat lugng cia RNA. Cac DEG chung trong hai tap dit lién mot phan cta ca biéu mé va niém mac co
thé phan anh nhiing thay doi thuc su xay ra trong 16p biéu mé cuia LPM trong cac trudng hop dién
hinh. Trong s 43 DEG chung, ting biéu hién ctia LCE3E va TMEM45A4 c6 lién quan dén qué trinh
stmg hoa biéu bi, va tang diéu hoa IL36G, TNC, TGFBI va KRT17 di duoc tim thy ¢ niém mac
miéng hodc da bi ton thuong [11]. Giam diéu hoa FRASI va BCLI1A c6 lién quan dén cac khiém
khuyét hang rao biéu mo. Protein FRAS1 1a mét trong ba loai protein lién quan dén hoi chiing Fraser,
tao phirc hop protein on dinh tuong hd & mang day va neo mang day vao phan trung mé bén dudi. Sy
thiéu hut hodc dot bién gen nay dan dén su hinh thanh bong nude [12], do do, su gidm diéu hoa
FRASI c6 thé phan anh sy tach roi ctia biéu mo khoi 16p dém thudng xay ra trong LPM. BCL11A 1a
yéu t6 phién ma diéu hoa qué trinh chuyén hoéa lipid va giai doan cudi trong biét hoa té bao simg va
quan trong ddi voi hang rao thidm qua da [13]. Viéc giam diéu hoa BCLI1A4 c6 thé din dén khiém
khuyét vé hang rao tham thau, biéu hién bang tinh trang tang stmg biéu md quan sat duoc trong LPM.
Do d6, ddu 4n gen trong hai bo dit liéu LPM goi ¥ nhitng thuong ton méan tinh va rdi loan chirc ning
hang rio biéu mé.

3.2. Két qua phan tich GO
Dé tim cac qua trinh sinh hoc chirc ning trong LPM, cac phan tich phong phii hoa (enrichment
analysis) duoc thuc hién bang DAVID. Cac DEG ting diéu hoa ciia toan bo va mot phan cua tap dit
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lidu cta biéu mo duoc ting cudng dang ké vé cac qua trinh phat trién biéu bi, biét hoa té bao simg,
stmg hoa, su lanh thwong, phan tng véi nhiém khuan va phan tng mién dich bim sinh. Cac qu4 trinh
sinh hoc ndy phan anh su bat thuong hang rio biéu mé nhu tinh trang ting simg quan sat duoc trén
sang thuong LPM va kha ning nhiém khuan. Trong khi d6, cac DEG giam diéu hoa cha yéu lién quan
dén qua trinh oxy héa-khtr va phan tng véi mét sb ion (Hinh 2a va 2b). Mt khéc, cac DEG ting diéu
hoa ctia toan bd va mot phan dit liéu cua tip niém mac chu yéu ting 1én & cac qué trinh hoa img dong
clia cac té bao mién dich, biét hoa cac té bao mién dich, cac phan tng viém, phan tmg mién dich bam
sinh va mic phai cua céac té bao tham nhiém trong mo. Cac qua trinh sinh hoc & tap dir liéu mdt phén
clia niém mac ciing duoc phong pht hod vé cac phan tng véi lipopolysaccharide (LPS) va trinh dién
khang nguyén thong qua phtc hgp twong thich moé chinh (MHC) 16p II (Hinh 2c¢ va 2d), cling nhu
cac qua trinh vé lanh thuong va phan tng voi vét thwong. Cac qua trinh sinh hoc nay ciing nhdn manh
kha niang nhiém khuén tiém an trong LPM, va goi ¥ rang qua trinh lanh thuong dang dién ra tai day.
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Hinh 2. Thuat ngir qua trinh sinh hoc GO dugc phong phi hoa: (a) Tap dir liéu biéu mo toan bd. (b)
Tap dit liéu biéu moé mét phan. (c) Tap dir liéu ni€ém mac toan b9. (d) Tap dir liéu niém mac mot
phan. Cac qua trinh duoc sap xép v6i p nho nhat tir cudi mdi biéu dd

4. KET LUAN

Sau khi phan tich dir liéu phién ma tur hai tap dur lidu co san trén co s& dit liéu cong cong, chung to1
da xac dinh cac din 4n gen chung lién quan dén sy tang stmg, sy lanh thuong, khiém khuyét hang rao
biéu m, va phan tng v&i nhiém tring trong LPM. Nghién ctru nay phan anh nhting thay doi chung
dién ra ¢ biéu mo cua sang thuong LPM dién hinh trén cac mau bénh nhan khac nhau, dong thoi nhan
manh vai tro ctia réi loan chirc ning hang rao biéu mé va nhiém tring trong sinh bénh hoc OLP. Viéc
nhiém tring 14 két qua ctia khiém khuyét hodc ton thuwong cia hang rao biéu mé hay 1 nguyén nhan
gdy ra cac vét thuong man tinh can dugc quan tim trong cac nghién ctru tiép theo.
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