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ZYMOSAN KICH THICH HOAT PONG CUA STAT1
TRONG MACROPHAGE THONG QUA THU THE DECTIN-1

Zymosan, mot chat dugc tach ra tir thanh t&
bao cta ndm 1a mot chat kich thich tiém nang
hoat dong clia macrophage trong qué trinh biéu
hién nhi€u gen can thiét doi v6i diéu hanh chic
nang bao vé ctia vat cha [1]. Nhiéu nghién ciu da
chiing minh, Dectin-1 12 mot thu thé tin hiéu dau
tién c6 thé nhan ra zymosan [2]. Thu thé Dectin-1
c¢6 mot doan giong nhu lectin loai C lién két voi
mang loai II va mot doan cytoplasma cung véi
mot phan hoat dong nhu thu thé c6 hoat tinh
tyrosinrinase [1]. Dectin-1 duoc biéu hién trong
dong t€ bao myeloid, monocytes, macrophage,
neutrophil, dendritic cell [2]. Dectin-1 thuc hién
mot vai trd co ban nhu mot thu thé nhan dang
trong qud trinh nhiém nam va mycobacteria [2].
Hon nita, Dectin-1 ¢6 thé hop téc cung véi ho toll
likes (TLRs) trong qua trinh phat hién nam.
Chang han, Dectin-1 cling v6i TLR2 va TLR6
nhan ra zymosan hoac nam Candida albicans
diéu hoa hoat dong clia yéu t6 nhan cua t€ bao T
hoat dong (NFAT) va qud trinh san xuat
cac interleukin (IL)-2, IL-10 trong t€ bao
dendritic [2].

STAT (Signal transducers and Activator of
transcription proteins) tham gia trong qué trinh
diéu hoa sinh trudng, phan chia va su ton tai clia
t€ bao [3]. Cac yéu t6 phién ma cua STAT dugc
kich hoat bang Janus Kinase (JAK) va khi pha
hay qué trinh diéu hoa ctia STAT thuong dan t6i
su tang cudng angiogenesis, tang cuong kha
nang séng cua cac t€ bao ung thu va tc ché qua
trinh mién dich [3]. Con dudng tin hiéu cla
JAK/STAT da dugc chi ra la mot con dudng tin
hiéu co ban doi véi cac gen biéu hién cytokine
trong ddp tng mién dich [3]. Hon nita, vai trod
quan trong do6i v6i STATI trong ddp ung sinh
hoc phu thuoc Interferon da dugc chitng minh
[4]. Mac du, STATI thuc hién vai tro co ban
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trong rat nhiéu dang ctia mién dich bam sinh.
Tuy nhién, vai tro hoat dong cua STATI duoc
kich hoat béi zymosan van chua dugc lam rd.
Muc dich ctia nghién cttu nay la ching minh vai
tro cua STATI1 trong qud trinh san xult cac
cytokine tién viém dudi tic dong clia zymosan
(phoi tr cua Dectin-1) trong t€ bao macrophages
tach ra tur tiy xuong chuot (BMDMs).

I. PHUONG PHAP NGHIEN CUU

1. Vatlieu

Zymosan dugc phan tir Saccharomyces
cerevisiae (cau tir chia thu thé Dectin-1 va
TLR2) dugc mua tir Sigma; Lipopolyssachrides
- LPS (cau tir cuia TLR4) dugc mua tir Invivo
Gen (San Diego, CA); BLP - Bacterial
lipoprotein (cdu tr cia TLR2) mua tir Sigma;
CWS-BCG - The cell wall skeleton of
Mycobacterium bovis Bacillus Calmette-Guerin
(cau tir cua TLR2 hoac TLR4) 1a qua cta gido
su Eun-Kyeong Jo. Cac khang phospho cta Tyr-
701 va Ser-727 dugc mua txxr Cell Signaling
Technology (Beverly, MA) actin (I-19) mua tir
Santa Cruz Biotechnology (Santa Cruz, CA).
Dimethyl sulfoxide (DMSO), laminarin, and
polysaccharide galactan dugc mua tu Sigma.

2. Phuong phap
a. Nudi cdy té’ bao BMDMs

Chuot dot bién gen STATI va chudt binh
thuong dugc cung cap tr Khoa Y hoc- Pai hoc
Chungnam Han Qudc. Cac loai chuot nay dugc
nuoi trong moi trudng dat tiéu chuén ctia bénh
vién Qudc gia Chungnam Han Quéc. BMDMs
duoc tach ra tir xwong dui sau cta chuot. Sau do,
t€ bao dugc phan chia tir 5 dén 7 ngay trong moi
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truong DMEM c6 chia M-CSF (colony-
stimulating factor), 10% FBS, 1 mM sodium
pyruvate, 50 U/ml penicillin.

b. Enzyme-linked immunosorbent

(ELISA)

BMDMs dugc st 1y nhu chi dinh, sau d6
dugc phan tich bang ELISA nhu miéu ta [6].
Muc do cua cytokine ti€t ra trong t€ bao nudi
cély dugc phan tich bang kit ELISA ctia hang BD
Pharmingen dé phdt hién TNF-a va IL-6 Tat ca
cdc budc phan tich duogc thuc hién nhu chi dan
clia nha san xuat.

assay

c. Reverse transcriptase-polymerase chain

reaction (RT-PCR)

Do6i v6i phan tich RT-PCR, téng s6 ARN
dugc phan tich tt BMDMs su dung TRIzol
(Invitrogen). Cac dau moi c6 trinh tu nhu sau:

mTNF-a (TNF-a mRNA): (forward: 5°-
CGGACTCCGCAAAGTCTAAG-3’, reverse:
5’-ACGGCATGGATCTCAAAGAC-3’), mIL-6
(IL-6 mRNA) (forward: 5’-GGAAATTGGG
GTAGGAAGGA-3’, reverse: 5’-CCGGAGAG
GAGACTTCACAG-3’), d-actin (forward:
5’-T CATGAAGTGTGACGTTGACATCCGT-
3’, reverse: 5’-CCTAGAAGCATTTGCGGTGC
ACGATG-3").

Diéu kién chay PCR duoc miéu ta [7] san
phidm PCR duoc chay dién di trén gel agarose
1,5% va dugc nhuom cung v6i ethidium
bromide.

d. Western blot

BMDMs dugc x{r Iy nhu chi dinh trong phan
cha thich tai hinh 3 va qud trinh phan tich
Western blott dugc miéu td [6]. Khdng thé
khang phospho STAT1 (Tyr-701 va ser-727 la vi
tri doi hoi khi STAT1 hoat dong [8]) da duoc
pha lodang véi ti 1é 1: 1000. Mang chuyén
protein duoc phét hién biang chemiluminescence
(ECL; Amersham- Pharmacia).

e. Phdn tich thong ké

Doi vé6i phan tich thong ké, cac s6 liéu duge
14y tir cdc két qua doc lap, duoc thé hién y nghia
bing + SD va dugc phan tich bang student’s t-
test cung vGi di€u chinh Bonferroni hoac
ANOVA d6i v6i nhiéu phép so sanh. Su khdc
nhau c6 y nghia thong ké khi P < 0,05.
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IL. KET QUA VA THAO LUAN

1. STATI1 thuc hién vai tro co ban doéi véi
qua trinh biéu hién cac cytokine tién viém
trong macrophage do zymosan kich thich

STATI da dugc ching minh la c6 vai tro co
ban trong qua trinh dap Gng viém gy ra bai LPS
nhung d6i v6i qué trinh kich thich t€ bao bang
zymosan thi van chua dugc danh gid. Do vay,
BMDMs tir chuot dot bién gen STAT1 va chuot
binh thuong dugc tach va nuoi cay. Sau d6, BCG-
CWS (C, céau tir cha thu thé TLR4 va TLR2),
zymosan (Z, cau tu cua Dectin-1 va TLR2), BLP
(B, cau tir cia TLR2), LPS (L, cau tir cia TLR4)
dugc xtr Iy cung v6i BMDMs. Sau 18 gio, dich
nuoi cdy cia BMDMSs nay duoc tdch ra bang ly
tam va phan tich bang kit ELISA. Két qua trén
hinh 1 cho thay, TNF-a (hinh 1A) va IL-6 (hinh
1B) cla t€ bao tach ra tir chudt binh thuong da
biéu hién manh hon rat nhiéu so véi chuot bi dot
bién gen STATI. Hinh 1A va 1B ciing chi ra rdng
TNF-a va IL-6 6 BMDMs duge xir ly bang BLP
khong c6 su khiac nhau giita hai loai chudt. T
nhiing két qua trén goi y rang STAT1 da tham gia
vao qua trinh san xuat cytokine tién viém va chi
c6 thu thé Dectin-1 hoic TLR4 1a duoc dodi hoi
trong qua trinh ddp ing viém san xudt cytokine
trong macrophage dugc kich thich bang zymosan.
Két qua nay ciing phit hop véi cac cong bo khac
vé vai tro cia STATI d6i v6i qua trinh san xuat
cytokine tién viém bang macrophage thong qua
LPS.

2. STATI1 tham gia trong qua trinh biéu
hién mARN cua cytokine tién viém trong
macrophage dugc kich thich béi Zymosan

Dé danh gid vai tro ctia STAT1 & mic do
phién ma trong qua trinh san xudt cytokine tién
viem. BMDMs tir chudt dot bién gen STATI va
chuot binh thuong duge st Iy bang C, Z, L, B.
Nhu két qua chi ra & hinh 2, mARN ctia TNF-a
va IL-6 da biéu hién & midu BMDMs cta chuot
binh thuong nhung diéu dé lai khong thdy xuét
hién & mau BMDMs cta chuot bi dot bién
STATI khi st Iy bang C, Z, L. Hon thé nita, cac
két qua nay ciing cho biét khong c6 su khac biét
gitta BMDMs dugc xtr 1y bang B cua chuot dot
bién gen STAT1 va chudt binh thuong. Tu két
qua & trén ta thay trung hop véi két qua nghién
ctu truGe day vé su tham gia cia STATI trong



qud trinh phién ma cua cac cytokine tién viém
trong macrophage dugc kich thich bang LPS.
Diéu nay noéi ring, STAT1 da tham gia vao qud

trinh san xuét cytokine tién viém trong t€ bao
macrophage khi dugc kich thich béi zymosan &
mtic do phién ma.
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Hinh 1. Qu4 trinh san xuat TNF va IL-6 di duoc biéu hién & chuot khong bi dot bién gen thong qua
mot s6 cau tir dic hiéu cta cc thu thé. BMDMs tir chuot khong dot bién gen va chuot dot bién gen
STAT]1 duoc kich thich baing BCG-CWS (20 mg/ml), Zymosan (100 mg/ml), BLP (100 ng/ml), hodc
LPS (100 ng/ml) trong 18 gio. Dich nuoi cdy BMDM s sau duoc ly tam va danh gia bang ELISA Kkit.
A. TNF-a va B. IL-6.
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Hinh 2. STATI1 tham gia trong qué trinh hoat dong phién ma cua cytokine tién viém. BMDM:s tir
chuot binh thuong va chuot dot bién gen STAT1 dugc u cuing véi BCG-CWS (C, 20mg/ml), zymosan
(Z, 100mg/ml), BLP (B, 100 ng/ml), hoac LPS (L, 100 ng/ml) trong 6 gio. Sau dd, nhiing t€ bao nay

dugc tach ra bang ly tam va phan tich RT-PCR. Két qua thu duoc tir it nhét 3 thi nghiém riéng biét.

3. Hoat dong cua STATI1 duoc kich thich
bang Zymosan la phu thuéc vao Dectin-1

Zymosan 1a phoi tit dic hiéu cua thu thé
Dectin-1. Nhung vai trd ciia thu thé nay trong
qua trinh hoat dong ctia STAT1 van chua duogc
khang dinh. Do vay, BMDMs dugc sir 1y cling
vGi Zymosan tai mot sO thoi gian khac nhau.
Sau d6, cdc t€ bao nay dugc phan tich bang
Western blot. K&t qua chi ra & hinh 3A 1a qud
trinh phosphoryl héa ctia STATI tai cac vi tri
Tyr 701 va Ser727 bat dau biéu hién sau 15 phiit
va két thic ¢ 480 phut ciling dugc xtr Iy cung véi
Zymosan. Dac biét 1a qué trinh phosphoryl héa
manh nhat sau 120 phdat xtt 1y cung véi
Zymosan. Dé khang dinh Dectin-1 ¢6 tham gia

vao qua trinh hoat dong ctia STAT1, BMDMs da
duogc tién st 1y cting laminarin (mot chat tc ché
hoat dong Dectin-1) & mot s6 nong do khic
nhau hoic véi galactan cing nong do giong nhu
laminarin (mot chét lam d6i ching). Két qua chi
ra ¢ hinh 3B cho thdy, qua trinh phosphoryl héa
cia STATI (tyr701 va ser727) da biéu hién
giam dan khi tang nong d¢ laminarin va quan
trong hon 1a khong thay bang xuét hién tai nong
dd cao cua laminarin. Ngugc lai, doi véi
BMDMs stt ly véi galactan thi biéu hién nay van
xay ra binh thuong. T nhitng két qua nay cho
thdy ring, Dectin-1 da tham gia vao hoat dong
cta STATI khi dugc kich thich bing zymosan
trong t€ bao macrophage.
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Hinh 3. Qua trinh phosho héa cia STAT1 duogc kich thich bdi zymosan
phu thudc vao thu thé Dectin-1

Ghi chii: A. BMDMs dugc xtt 1y cung v6i zymosan (100 g/ml) d6i véi céac thoi gian khic nhau va cdc t€ bao
duoc phan tich bang Western blot doi v6i phosphoryl héa ctia STATI. Nhitng miu nay da dugc so sanh bang
STAT!1 téng s6; B. BMDMs duoc tién xir 1y cing véi laminarin (0,1; 0,25; 0,5 mg/ml), galactan (0,1; 0,25; 0,5
mg/ml). Sau d6 dugc xtr 1y cting v6i Zymosan (100 g/ml) trong 120 phut. Va ti€p theo cac t€ bao dugc xu 1y va
phan tich bang Western blot doi v6i phospho héa ctia STAT1. Cdc miu nay duogc so sdnh bing STATI téng
s0. Céc két qua nay duoc chi ra bing ba thi nghiém doc 1ap c6 cac két qua giong nhau.

1. KET LUAN

Qua trinh san xudt cytokine tién viém gay ra
bdi zymosan la phu thudc vao hoat dong clia
STATI1, bdi vi mRNA ctlia cytokine da bi pha
hay trong BMDM ctia chudt bi dot bién gen
STATI1. Hon nita, Zymosan kich thich hoat
dong ctia STATI thong qua Tyr-701 va Ser-727
trong BMDMs va hoat dong nay da bi tc ché
bdi laminarin, do vdy, hoat dong cua STATI
duoc kich thich bdi zymosan la phu thuoc vao
Dectin-1. Tur cac két qua nghién citu & trén da
chi ra rang, hoat dong cta STAT1 tham gia vao
qud trinh kich thich dép ing mién dich dudi su
kich thich bdi zymosan thong qua Dectin-1.
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SIGNAL TRANSDUCERS AND ACTIVATORS OF TRANSCRIPTION
PROTEIN 1 (STAT1) IS ACTIVATED IN MACROPHAGES
BY ZYMOSAN THROUGH DECTIN-1

TRINH TAT CUONG, PHAN TUAN NGHIA, VU TIEN CHINH

SUMMARY

Zymosan, an insoluble preparation of yeast cell, has been shown to recognized by Dectin-1, a phagocytic
receptor expressed on macrophages and dendritic cells, which collaborates with toll-like receptor (TLR) 2 and
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TLR6 enhancing the immune responses triggered by the recognition of zymosan by each receptor. Although
zymosan has been reported as a target molecule for TLR signaling, the role(s) of signal transducers and
activators of transcription protein (STAT) 1 on the innate immune responses induced by zymosan remain
elusive. In the present study, we investigate the role of STATI on the zymosan-induced production of
proinflammatory cytokines by murine bone marrow-derived macrophages (BMDMs). Zymosan-induced
proinflammatory cytokine production was dependent on the activation of STATI, because the mRNA of
cytokines and chemokines were totally abrogated in STAT1-deficient BMDMs. In addition, zymosan actively
induced the activation of STATI1 through both Tyr-701 and Ser-727 phosphorylation by BMDMs.
Furthermore, Dectin-1 was required for zymosan-induced STAT1 activation in macrophages. Taken together,
these results indicate that STAT1 activation plays an essential role in the induction of innate immune
responses to zymosan-induced innate immune responses via Dectin-1.

Keywords: STAT1, Zymosan, Dectin-1.

Ngay nhdn bai: 1-7-2010

93



