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TOM TAT

Heé théng mién dich bdm sinh dugc kich hoat bang viéc nhan biét cac phan t lién quan dén mam
bénh (PAMPs) théng qua céac thu thé nhan dang kiéu mau (PRRs). Trong s6 cac PRR da xéc dinh,
Toll-like receptor (TLR) 1a ho thu thé nhan biét mam bénh rong rai nhat. TLR22 la mot TLR dugc tim
thdy & ca nhung khong co trén dong vat cé va. Trong téng quan nay, chiing toi da trinh bay vé cdu
trdc, cac duong truyén tin hiéu clia TLR22 3 mot s6 loai ¢4, cling nhu cach ching tiéu diét mém
bénh. Tuong tu nhu & cac TLR khac, TLR22 c6 cau triic gébm ba phan: viing ngoai bao (ectodomain
- ECD) chita nhiéu motif giau leucine lap lai (LRR), viing xuyén mang (TM), va viing truyén tin hiéu
(TIR). S6 lugng cac motif LRR cling vdi su lua chon phdi tr, con dusng truyén tin hiéu la khac nhau
& cac loai ca. TLR22 véi chiic nang nhan dién dsRNA hodc LPS sau @6 truyén tin hiéu dé kich hoat
hé mién dich tiéu diét mam bénh. Hién tai, nhiéu nghién cliu vé tng dung TLR da dugc cong bo,
nhung chua cé bdo cdo nao vé viéc st dung TLR22. Ngoai iing dung tuong tu vai cac TLR khac,
chuling téi dé xuat ra huéng nghién cu Uing dung mdi cho TLR22. Tuy vay, van con ton tai nhiéu
kho khan va can thém nhiéu nghién ctiu dé hoan thién su hiéu biét vé cau tric clng nhu chic
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GIGI THIEU

Hé thong mién dich la phong tuyén viing chéc ctia co
thé vat cht chéng lai sy x4m nhap ctia mam bénh, hé
thdng nay bao gom mién dich bdm sinh va mién dich
thich tng. Cé41a dong vét c6 xuong song dau tién s&
hitu hé thong mién dich thich ting gom céc té bao lym-
pho, va khéng thé!. Té bao lympho B la thanh phin
quan trong cta phan ting mién dich thich tng, véi
nhiém vu chinh 13 san xuit khing thé c6 ai luc cao,
gitp chong lai khdng nguyén ngoai lai, d6ng thai hoat
dong nhu mot t€ bao trinh dién khdng nguyén (anti-
gen resenting cell - APC) d€ trinh dién khing nguyén
da xti ly kich hoat té bao T. Té bao lympho T 1a yéu t6
chinh ctia mién dich thich ting. Thu thé t€ bao T (T
cell receptor - TCR) ludn dugc lién két mang, va dugc
kich thich thong qua tuong tac véi khang nguyén do
APC trinh dién. Hé mién dich bdm sinh khong chi
hoat dong nhu tuyén phong thi dau tién chong lai tat
cd céc tac nhan giy bénh, ma con déng vai tro hé trg
hoat hod dap ting mién dich thich tng. Cac yéu t6
ctia thanh phdn mién dich b&m sinh bao gém pep-
tide khang khudn, lysozyme, lectin, va hé théng b6
thé. Hé mién dich bdm sinh nhanh chéng dugc kich
hoat khi gip “cdc tin hiéu nguy hiém” c6 trén vi sinh
vat giy bénh, diéu nay 1a cin thiét vi co thé sinh vat
can dugc bdo vé cho dén khi mién dich thich ting dugc

kich hoat. O c4, hé théng mién dich bdm sinh chiém
uu thé trong viéc chong lai sy xAm nhiém ctia mam
bénh, diéu nay do han ché vé lugng khang thé & mién
dich thich Ging?. La sinh vat bién nhiét, do d6 nhiét
dd modi truong nudc anh hudng truc tiép dén thin
nhiét ctia cd, sy “stress” nhiét do nay ciing han ché
kha nang mién dich thich ting>. Mot diéu thd vi khac
& hé thong mién dich ctia ca 13 kha ning thuc bao cta
té€ bao lympho B, diéu nay cho théy vai tro chua dugc
biét trudc day cua té bao B trong hé thdng mién dich
bam sinh*.

Mién dich bdm sinh & cd thudng dugc chia thanh 3
thanh phin: hang rao vat ly, thanh phén dich thé,
va thanh phan t€ bao (Hinh 1). Hang rao vét ly bao
gom vay ¢4, 16p chét nhon, cc té€ bao biéu mo caa da,
mang, va 6ng tiéu hoéa. Khi mam bénh vugt qua cac
rao can vat ly, ching sé gép phai su can trg cta thanh
phan dich thé, va thanh phén té bao ctia hé mién dich
bdm sinh. Cac thanh phén dich thé bao gom trans-
ferrin, peptide khang khudn, lysozyme, lectin, khéng
thé tu nhién, va cdc cytokine. Thanh phén té bao cta
hé mién dich bAm sinh & c4 cé dai thuc bao, bach ciu
trung tinh, t& bao NK, v.v®. Céc thanh phén nay c6
vai tro tc ché su phat trién, hay giét chét vi sinh vat.
Phin tng mién dich bdm sinh bat dau khi cac thu
thé nhan dang kiéu mau (pattern recognition re-
ceptors — PRRs) clia cdc té€ bao mién dich & vat

Trich dan bai bdo nay: Trang L T X, Gia M Q, Linh D M, Thdo N T P, Hi€u T V. C&u triic, chiic nang, tiém
nang ting dung cua Toll-like receptor 22 & ca. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(4):2498-2512.
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Hinh 1: H& mién dich bam sinh, va mién dich thich ting & ca°>

PGN
LTA
LPS
Nucleic acids

Vi khuéan

Hinh 2: Nhan dién PAMP, va con dudng truyén tin hiéu don gian ca cac TLR. TLR cdm nhan dugc PAMP c6 nguén
g6c tu vi khuan (LTA, LPS), virus (vat chat di truyén), ndm, va truyén tin hiéu dé kich hoat cac phan ti tin hiéu bén
dudi sau khi hoat héa cytokine va interferon (IFN)”
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chtt nhén ra cac ki€u mau phén ti dic trung trén
méam bénh (pathogen-associated molecular atterns
- PAMPs) (Hinh 2). Céac PAMPs thuong thdy
bao gom: lipopolysaccharid, RNA s¢i doi (dsRNA),
dudng mannose trén glycoprotein cta vi khudn, va
DNA vi khudn. Trong d6, lipopolysaccharid la néi
doc 6, 1a thanh phin quan trong 6 mang ngoai cua
vi khu&n Gram 4m, phan t nay c6 thé tao ra phan
tng mién dich manh va cdc phan ting sinh hoc khac
nhau®. DsRNA 1a vt chét di truyén ctia nhém virus
RNA sgi doi, va ciing la chat trung gian clia qua trinh
sao chép ctia nhém virus RNA sg¢i don duong, hay
nhém virus c6 vét chat di truyén la DNA. DsRNA c¢6
thé kich thich cdc phan ting mién dich trong t€ bao

cha®

. DNA ctia vi khudn c¢6 cdc vi tri CpG khong
dugc methyl hoa, la khdc biét so v6i dong vat co xuong
song, cling kich thich hé mién dich nhé4n dién va dap
ting tli vat chii 19,

Moi PRRs déu c6 hai mién chtic nang 14 mién nhin
biét PAMPs dic hiéu va mién truyén tin hiéu dé kich
thich dép ting mién dich!!.
trong bao gém: cdc thy thé ndi bao ucleotide-binding
oligomerization domain (NOD), hay NOD-like re-
ceptor cac thu thé ndi bao nhan biét tdc nhan gay bénh

o] ca, cac PRRs quan

do virus retinoic acid inducible gene I-like receptors
céc thu thé nhin biét B-glucan kich thich mién dich
C-type lectin receptor va mot PRRs quan trong la Toll-
like receptor (TLR). TLR phén b6 trén bé mit hoic
trong t€ bao chit cua cic t€ bao mién dich, cé kha
ndng nhan dién dic hiéu PAMPs trén vi sinh vat gay
bénh, tit d6 kich thich cdc phan ting mién dich chéng
lai mam bénh 12714,

Cho dén nay, da c6 13 loai TLR dugc xdc dinh & dong
vat c6 v, va hon 20 loai TLR duoc xdc dinh & ca. Theo
cac nghién ctiu, s6 TLR dugc tim thdy trén nguoi la
10 (TLR1-10), & chudt 1a 12 (TLR1-9 va TLR11-13),
va c6 hon 20 loai TLR dugc tim thdy & ca (TLR1-5,
7,8,9,13, 14, 18-26) >16, Sy khac biét gitta cic TLR
¢4 thé do moi trudng song khéc nhau, cdc mam bénh
khéc nhau, din dén sy biéu hién céc gen cling khéc
nhau!”. Trong hon 20 loai & c4, TLR22 13 mét trong
s6 nhiing TLR chi ton tai & cd ma khong xuét hién &
dong vat c6 vi. Cho dén nay, TLR22 da dugc nghién
cuu trén nhiéu loai cd nhu: cd bon Nhat, cd h6ivan, ca
lu dii vang, cd trdm co, cd mi d6m cam, cé da tron, ca
noc, cd ma me, ca chép Nam A, ca trap d4u vang 18-24
Trong téng quan nay, chung t6i sé thao luin vé cdu
truc, chlic nang va tiém nang ting dung cia TLR22 &
ca.

CAU TRUC TLR22

TLR 1a ho céc thu thé xuyén mang loai I, va TLR22
cling khong ngoai 1é. Pa s6 cac TLR22 & cac loai

cd dugc cdu tao bdi ba vung chinh: viing ngoai
bao (ectodomain - ECD) bao gébm nhiéu motif giau
leucine l4p lai (leucine-rich repeat - LRR), thit hai 1a
vung xuyén mang (transmembrane — TM), va cudi
cung la vung truyén tin hiéu (Toll/interleukin-1 —
TIR) (Hinh 3)21?2, Tuy nhién, theo nghién ctiu ctia
Samanta va cdng su (2014), khong tim ra ving TM &
TLR22 clia cé troi An Do 2.

Signal peptide
(1-23)

LRRNT (24-58)
LRR1 ($9-80)
LRR2 (83-104)
LRR3 (106-128)
LRR4 (131-152)
LRRS (155-176)
LRRS (180-201)

LRR11 (306-327)
LRRI2 (330-351)
LRR13 (354-373)
LRR14 (383-406)
LRRI5 (422-442)
LRR16 (448-470)
LRRI7 (473-4%4)
LRR1S (497-520)
LRR19 (525-548)
LRR20(551-574)
LRR21 (579-600)
LRR22 (608:627)
LRR23 (630-651)
LRR24 (654-674)

Ectodomain (ECD)

LRRCT (6%7-739

(TM)

Toll/interleukin-1
(TIR)

[T (794-937)

TLR22

Hinh 3: C4u tric ba phan ctia TLR22 & ca ngua vén’

S6 lugng lap lai ctia cdc motif LRR ¢ ECD la khéc nhau
& céc loai ¢4, con s6 cu thé & cac loai ca ndc 1a 162°,
cd chay mit do 1a 1827, ¢4 trdm co c6 182!, ca vay
€625-262%, va ca mu d6m cam c6 1722, O céc loai ca
nudc man, ving LRR ¢6 d6 tuong dong cao, trong khi
do tuong dong & viing LRR céc loai nudc ngot thip
hon??. Mb hinh ECD ciia TLR22 & c4 tuong dong
v6i TLR3 & ngudi. Ching c6 cdu tric nhu hinh méng
ngua, véi cac phién 8 song song dugc ndi véi nhau &
bé mit 16m, va cac xodn a & bé mit 16i (Hinh 4) 290,
Mot nghién ctiu & ca chay méit do thudc ho ca chép cho
thdy viing LRR ¢6 15 phién 3, v 9 xoan a>’. ECD ¢6
cac cum cysteine & hai ddu, dugc ky hiéu 1a LRRNT
(phia trén), va LRRCT (phia duéi). Trong khi LRRNT
¢6 su khac nhau gitia cic TLR thi LRRCT dugc bao
ton>!.

Vung chiic ning TIR la viung it bién d6i, ciu tric dugc
bao ton cao & cac TLR, véi sy tuong dong gitia ci nudc
ngot va nudc min 1a khd cao. Viing nay??. Cdu tric
tinh thé viing TIR ctia TLR22 chua dugc béo cdo, tuy
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Hinh 4: M6 hinh vuing ngoai bao ECD clia TLR22, va TLR3 & ca ngua van. Cac phién 8 dugc hién thi dudi dang
mau xanh da trdi, xo&n a dugc thé hién dusi dang mau d, va cac vong loop |3 mau xam °

CaTLR PGRPTIDNIVDGIYSSRKTI 60

CcTLR22 RPTIDNIIDGIYSSRKTT 60

CiTLR22 PGRPIIDNIIDGIYSSRKTI 60

DrTLR22 PGRPTIDNIVDGIYSSRKTI 60

PoTLR22 (PIVENIVDAIYGSRKTI 60

TrTLR22 KPIIENITDAIYGSRKTI 60

LcTLR22 PGKPTIENITDAIYASRKTI 60

OmTLR22 KPTIDNIMDGIYGSRKTI 60

#*“H*#’mﬂﬂ 1kE ko kkkk

CaTLR CLITNNYLKSNWCSSEVQVASFRLFDEQKDVLILVFLEDIPTHQLSPYHRMRKLVKKRTY 120

CcTLR22 CLITRNYLKSNWCSSEVQVASFRLFDEQKDVL ILVFLEDIPTHQPSPYHRMRKLVKKRTY 120

CiTLR22 CLITRNYLKSNWCSSEVQVASYRLFDEQKDVLILVFLEDIPAHQLSPHHRMRKLVKKRTY 120

DrTLR22 CLITRNYLKSNWCSSEVQVASFRLFDEQKDVLILVFLEDIPTHQLSPYHRLRKLVKKRTY 120

PoTLR22 CVISRRYLESEWCSREMQVASFRLFDEQKDVL ILVFLEDIPTDELSPYYRMKKLLNKMSY 120

TrTLR22 CVISRRYLESEWCSREIQVASFRLFDEQKDVLILIFLEDIPTRQLSPFYRMKKMLKSKTY 120

LcTLR22 CVISRRYPESEWCSREIQVASFRLFDERKDVLILVFLEEIPTYEMSPHHRMRKLLKRQTY 120

OmTLR22 CVISHRYLESEWCSREIQVASFRLFDEQKDVLILVFLEEIPTHQLSPYHRMRKLVKRRSY 120
ik, ¥k ckikkk kikkkkikkkik i dkikkk bk kk: 0 k% kD ki %k

CaTLR

CcTLR22

CiTLR22

DrTLR22

PoTLR22

TrTLR22

LcTLR22

OmTLR22

Hinh 5: Két qua sp giong cot trinh tu viing TIR clia TLR22 & cac loai ca khac nhau?'
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nhién viing TIR & cdc TLR néi chung gdm 1 tdm P c6
céc s¢i B song song & gitia (BA, BB, BC), va cic vong
x04n o xung quanh (A, aB, aC), cling véi cic vong
loop dugc dic tén theo hai ciu truc ma ching két néi,
vi du vong loop AB két néi chudi oA va sgi B, vong
loop BB két néi chudi xodn B va sgi BB3>73°, TIR
6 ba vung trinh tu bao t6n dugc quan tdm la: box 1,
box 2, va box 3 (Hinh 5) 2128,

CHUC NANG TLR22

Nhu da dugc d€ cip & phan trén, TLR22 1a thy thé &
dai thuc bao, c6 kha ning nhan dién LPS hodc dsRNA
trén vi sinh vat gay bénh, tit d6 truyén tin hiéu vao
trong t€ bao dé kich thich hé mién dich & vét chu
chong lai mam bénh. Oca vay va cd trdm co, TLR22
khu tra bén trong t€ bao, di€u nay la trai ngugc véi
TLR22 khu tra trén bé mat t€ bao & c4 ndc, va ca
tuyét>426:28:36:37 5 nhiéu loai c4, TLR22 dugc chling
minh 1a phan tng véi LPS?>2>3%3% nhung d6i vé6i
loai cé ndc va ca vay, TLR22 lai khong c6 phan ting
v6i LPS2%28, Tuy nhién, vin chua cé nghién ctu nao
cu thé vé co ché nhan dién LPS ctia TLR22.

Ngoai nhén dién va phan ting v6i LPS, TLR22 con cho
thdy kha ning nhan dién dsRNA ?>?°, Nhiéu nghién
ctu chi ra rang TLR22 phén ting v6i mét chét tng
hgp m6 phong dsRNA 14 olyinosinic acid: olycytidylic
acid (poly(I:C)), di€u nay xudt hién & ca du vang 16n,
ca troi An Do, ca noc, ¢ tram cd hay cd ngua vin va cd
tuyét 1922226303640 yrjgc gay dot bién trong ving
LRR ctia TLR22 & c4 tr6i An Do da anh hudng dén
kha ning lién két v6i poly(I:C)*!. Céc két qua trén
cho thdy TLR22 c6 chiic ning nhén dién va tuong tac
v6i dsDNA va chiic ning nay dugc béo ton gitia cac
loai ca khdc nhau. Trong TLR néi chung, cic motif
LRR khéc nhau ¢ vai trd nhan dién cac PAMPs khac
nhau?®. G TLR22, su da dang vé s6 lugng motif LRR
& cacloai cd dan dén sy da dang vé vi tri nhan dién. 6]
cé troi An Do, vung LRR11-13 cho thay sy hoat dong
toi da khi tdc nhén kich thich la poly(I:C), diéu nay
goi y ring LRR11-13 ¢6 thé la viing quan trong nhén
dang dsRNA & TLR222>%, Tuy nhién, & c4 ngya vin
vung LRRNT-LRR3 va LRR22-LRR24 trong TLR22
dugc xdc dinh 1a cdc ving LRR quan trong d€ nhén
ra dsRNA>!. O ca tuyét, TLR22 c6 viing LRR22 hinh
thanh phan nho ra bén ngoai tuong ty nhu LRR20
ctia TLR3 & ngudi. Dong thoi LRR11 hinh thanh mét
chudi xodn o déu din rt I6n va nho ra bén ngoai
tuong ty nhu LRR12 ctia TLR3 & ngudi, ma ving
LRR12 va LRR20 1a hai ving nh4n dién dsRNA cta
TLR3. Do d6, Sundaram va cong sy nhan dinh ring
ving LRR22 va LRR11 ctia TLR22 & cé tuyét c6 théla
viing quan trong dé nhan dién dsRNA %42,

Ving ECD ctia TLR22 ¢6 dang hinh cung nhu hinh
moc cau (hinh méng ngua), s¢i poly(I:C) lién két tai
hai déu cuéi ¢ phia bén trong vong cung cia ECD
(Hinh 6). Soi cytidine ctia poly(I:C) tuong tac véi cac
tdm 3 thong qua cac lién két hydro va dan xuét purine
hypoxanthine da dugc ching minh la tranh xa bé
mit ctia thu thé. O cé néc, TLR22 dugc chling minh
nhan dién dsRNA c6 kich thudc dén 1000 bp. Céach
thiic d¢ TLR22 nhén dién dsRNA & loai cd xuong
(teleost) chua dugc xac dinh2°. Tuy nhién theo mé ta
cta Bikash Ranjan Sahoo va cong sy, ving LRR ctia
TLR22 & cé ngya van chda nhiéu axit amin duong (96
aa) hon axit amin am (79 aa). Véi gia tri pI la 8,89,
c6 thé lién két tinh dién da xuét hién gitda LRR véi
dsRNA tich dién am .

boi v6i TLR3 cta ngudi, ving LRRCT can thiét cho
st hinh thanh dimer, qua trinh nay dugc thuc hién
qua trung gian tiép xuc gitia hai ving LRRCT cua
hai thy thé TLR3. Céc vi tri hinh thanh dimer nay
& TLR3 anh hudng tryc tiép dén kha ning lién két
dsRNA 4344, Viing TM thugc TLR2 & ngudi c6 tuong
tdc manh mé v6i TLR1, TLR6, TLR10, va khong tuong
téac vdi cac thu thé xuyén mang khac*>®. Céc tuong
tac & LRRCT hay TM gi6ng TLR3 ctia ngudi da dugc
quan st & TLR3 cta cd ngya vin, nhung chua c6 bdo
c40 nao vé sy tuong tac nay & TLR22%°, Vi véy chiic
ning ctia ving LRRCT, va TM ctia TLR22 hién nay
chua dugc lam ro.

Nhu da ghi nhin & phédn trén, viing TIR dugc bao
ton cao trong TLR22 & cdc loai ca, v6i ba motif hoat
dong: box 1, box 2, box 3. Trong dd, box 1, va box 2
la trung gian lién két véi cac phan tit cdu ndi clia con
duong dan truyén tin hiéu, box 3 tham gia vao viéc
dinh huéng sy khu tra ctia cic thu thé trén bé mit
hay bén trong té bao 21222847,

TLR truyén tin hiéu ndi bao chti yéu qua hai con
dudng la phu thuoc MyD88 (Myeloid differentiation
rimary response rotein 88) va TIR domain-containing
adaptor inducing IFN-B (TRIF) (Hinh 7)*°. Khi
TLR nhéan dién va lién két PAMP, MyD88 sti dung
vung death domain (DD) tuong tic véi protein ki-
nase 4 (IRAK4)>. Sau dé, phiic hgp MyD88-IRAK4
kich hoat IRAK1. IRAK1 tach khéi MyD88 va tuong
tac véi ligase ubiquitin E3 (TRAF6 ~-TNFR-associated
factor 6). TRAF6 xuc téc sy hinh thanh chudi polyu-
biquitin lién két lysine 63 trén chinh TRAF6, va din
dén sy ty dong ubiquitin hoa TRAF6 véi sy trg gitp
cta phtic hgp enzyme lién hgp ubiquitin E2 bao gom
Ubc13, va UevlA. Sau d6, TRAF6 tuong tac véi phiic
hgp TGE-B-activated kinase 1 (TAK1) nh¢ protein
lién két TAK1: TAB2, TABI giup kich hoat TAKI.
Thong qua IKKf dugc phosphoryl hoa, TAK1 & trang
thai hoat dong sé kich hoat phtic hgp IxB kinase
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ZTLR22-ECD va poly I:C

Lién két tai dau N Lién két tai dau C

Hinh 6: Tuong tac phan td cta poly(l:C) va TLR22 ECD. A, dau N clia mé hinh TLR22 - ECD. B, dau C cia mé hinh
TLR22 - ECD. Céc lién két hydro dugc hién thi dusi dang cac dudng cham, phdi tir nhu hinh gay 3°.
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(IKK), bao gom IKKc, IKK va IKKy/(NEMO). Sau
d6, IKKf phosphoryl héa cic protein lién két véi NF-
kB: IxB, lam ngin chin su chuyén IxB vao nhan,
dan dén sy pha hiy IxB va gitp cho sy chuyén cac
ti€u don vi p50, p65 ciia NF-xB vao nhén, tham gia
vao qud trinh phién ma céc gen cho céc cytokine nhu
TNF-a, IL-6, IL-8 va IL-12°1°2, Ngoai NF-kB, phiic
hgp AP-1 ciing dugc kich hoat theo con duong phu
thuoc MyD88 thong qua mitogen activated rotein ki-
nase (MAPK) dugc phosphoryl héa lam kich hoat cac
gen cytokine muyc tiéu>?. Mot diéu tha vi 1a TLR7, 8,
9 kich hoat con dudng MyD88 theo m¢t cach khéc dé
tao cac IFN loai I48.

Con duong truyén tin hiéu qua TLR khong phu thudc
MyD88 véi adaptor la TRIF, hay con goi l1a Toll-
like receptor adaptor molecule 1 (TICAM-1). TRIF
kich hoat NF-«B lién két v6i TANK- inding kinase 1
(TBK1) thong qua TRAF3°4, Sau d6, TRAF3, TBK1,
va IKKe phosphoryl héa IRF3. IRF3 dugc dimer hda,
va dugc van chuyén vao nhén, biéu hién protein ctia
IFN loai I°°. Ngoai ra, TRIF ctia ddng vat ¢ vi cling
tuong tac voi TRAFS, va receptor-interacting protein
1 (RIP1), chiu trich nhiém kich hoat NF-xB>°. Tuy
nhién, TRIF khong thé tuong tac v6i TRAF6 trong cé
ngua van. Do d6 & c4, su hoat héa NF-xB phu thudc
vao su tuong tac ctia n6 véi RIP1 thong qua mét co
ché khéng xéc dinh®7. & cé vay va ¢4 ma d6m cam,
TLR22 c6 thé stt dung ca cu ndi MyD88 va TRIE do
d6 c6 thé kich hoat ca hai dudng truyén tin hi¢u 28,
Tuy nhién, cd ma d6m cam c6 thé cin bing qua trinh
viém bang cach ngin chin con dudng tin hiéu NF-xB,
va kich hoat chon loc con dudng tin hiéu MAPK. o]
ca trdm c6, TLR22 chi c6 dudng truyén tin hiéu phu
thudc MyD88, ngugc v6i ca néc chi truyén tin hiéu
qua TIRF2%%7,

O méi loai ca khi c6 kich thich ctia dsSRNA hay LPS thi
su biéu hién gen TLR22 trong cdc md la khéc nhau.
TLR22 biéu hién cht yéu trong 14 lach cta cé vay, cd
vang va ca hoi; trong gan, thén, 14 lach, va mang &
c4 bon Nhét Ban, cd ndc; va & mang ddi véi cd trdim
o 18:20,26.28,58 gyt bigu hién ctia gen TLR22 chiém uu
thé trong cidc mo6 lién quan dén mién dich, ching han
nhu 14 lach, than, va mang. Diéu nay cho théy ring
TLR22 c6 vai trd quan trong trong hé théng mién dich
& ca chong lai virus hay vi khudn gay bénh. Du khéc
nhau vé phoi tli (dsRNA, hodc PLS, hoéc ca hai) hay
duong truyén tin hiéu, TLR22 déu sé tao ra IFN-I, hay
cac cytokine gay viém.

IFN-I tic ché su sao chép va lay nhiém ctia vi rit thong
qua viéc san xudt cac IFN- timulated gene (ISG).
IFN-I lién két v6i interferon-a/f receptor (IFNAR),
kich hoat Janus kinase 1 (JAKL), va tyrosine kinase
2 (TYK2), cac yéu t6 nay kich hoat STAT1, va STAT2

(signal transducer and activator of transcription). Cac
STAT dudgc kich hoat tao thanh mot heterodimer, va
sti dung IFN9 d€ tao ra mét phiic hgp STAT1-STAT2-
IRF9°°, Phtic hgp nay chuyén vao nhan va kich hoat
cac gen ISG (Hinh 8). Tuong tu nhu & dong vét co
via, ISG clia c4 bao gdm protein Mx va ISG15%°. O
dong vat c6 v, protein Mx tic ché€ sy nhéin 1én cta
virus thong qua tuong tdc véi ciu truc nucelocap-
sid. Tuy nhién, protein Mx & cd tc ché sy téng hop
RNA ctia virus bing céch tuong tac, va van chuyén
RNA-dependent RNA olymerase dén viung t€ bao chat
dé tiéu hty®!. Trong cic bao céo vé c4 héi Pai Tay
Duong va ca bon Nhit Ban, protein Mx uc ché sy
nhan 1én cta vi rut gy hoai tu tuyén tuy (IPNV -
infectious pancreatic necrosis virus) va virus rhab-
dovirus >3, ISG15 1a mot protein tuong ty ubiquitin
va gén vao céc protein dich thong qua motif Gly-Gly
& dau C%. Cac hoat dong khang virus clia ISG15 da
dugc chiing minh & cd vang, cd ngya van, va cd mu
dém cam 6466,

DPuong truyén tin hiéu phu thuéc MyD88 con tao
ra cac cytokine giy viém nhu interleukin-1 (IL-1) va
TNF-0 >,
trinh hai buéc: ting biéu hién cdc cytokine va kich

Phan ting viém & ca thuc hién theo quy

hoat hinh thanh thé viém d€ phéin cat cic cytokine
thanh cac dang hoat dong ctia né. Su giai phong TNF-
o hoa tan doi hoi phai loai bo ving tién chit bao gom
viing ddu N va viing xuyén mang®®. Sau khi § trang
thai hoat dong, cac cytokine gay viém clia cd ¢ tac
dung kich thich mién dich tuong ty nhu & dong vét
c6 va®70, (3 dong vét c6 vi, cin c6 sy kich hoat en-
zym chuyén d6i interleukin caspase-1 dé xit 1y IL-17".
Tuy nhién qua trinh nay van con nhiéu tranh cii & ¢4,
cu thé1a & vi tri cat clia enzyme trén IL-1 72,

UNG DUNG

Hién nay, chua c6 bdo cdo nao vé ting dung TLR22
trong diéu tri bénh cho cd. Chung tdi sé trinh bay
mot s6 ting dung TLR khéang virus gay bénh & ca va
mot s6 dong vat khac c6 thé 1a tién dé dé€ phat trién
cac ting dung ctia TLR22 trong tuong lai. Khang mam
bénh dua vao TLR la m¢t linh vic dang dugc quan
tam nghién ctu. C6 nhiéu nghién ctiu stt dung chit
gia lap nhu mot tdc nhéan kich thich TLR tao ra tin
hiéu khéng khudn, trong dd, chit gia lap 1a mot chét
téng hgp mo phong phdi tit ciia TLR nhim kich thich
con duong tuyén tin hiéu.

Oligodeoxynucleotide (ODN) c6 chtia dinucleotide
CpG chua dugc methyl héa trong cic motif CpG
(CpG ODN) tuong tu v6i DNA ctia vi khudn hodc
virus (CpG DNA). Péy la tin hiéu dugc hé thong mién
dich nhén dién la nguy hiém & ddng vét c6 xuong sOng
chii yéu thong qua TLR97?. Mot s6 nghién ctiu chi
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Hinh 8: Con dudng truyén tin hiéu cia IFN-1%7

ra ring CpG ODN da kich thich tao ra cc cytokine
giong IFN & ca cad hoi, san xudt interleukin-1 & c4 hoi
vén, ting kha ning dé khang cta c4 bon khi bi nhiém
vi khuén gay bénh Edwardsiella tarda’7>. Ngoai ra,
CpG ODN di dugc ching minh la chét ting cudng
mién dich, b8 trg cho chdng herpesvirus 1 & bo”°.
CpG ODN ciing dugc chiing minh c6 kha ning ting
cudng stic dé khang cta chuét khi nhiém virus herpes
implex type 2 (HSV-2), la tién dé d€ phit trién thudc
chéng virus HSV-2 ¢ nii 7.

DsRNA tdng hop (poly(I:C)) 1a chét gid 14p quen
thu¢c cia TLR3 va TLR22. Khi st dung poly(I:C),
ca hoi Dai Tay Duong da tao dugc sy d€ khang chong
lai virus Infectious almon anaemia (ISAV) gay bénh
thiéu méau. Khi kiém tra su biéu hién ctia cac thu thé
lién quan, TLR3 biéu hién cao & cic m6 mién dich nhu
ruét va 14 lach, trong khi d6 TLR22 khong dugc biéu
hién’87%. Chit gia lap c8 dién ctia TLR3 14 poly(I:C),
tuy nhién poly(I:C) da gy ra di ting, suy than, va réi
loan dong méu & cdc nghién ctu trén ngudi, mot chit
gid 14p TLR3 khéc dugc tdng hgp véi viéc bd sung cac
g6c¢ uracil va guanosine tao ra poly(I:C12U) lam loai
bo céc triéu chiing trén 88!, Poly(1:C12U) tiém tinh
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mach dugc stt dung trong cac thi nghiém ban dau dé
nghién cttu kha ning diéu tri cho bénh nhén nhiém
HIV (human immunodeficiency virus) 2.

Imiquimod la mot chét gia 1ap ctia TLR7, kich thich
TLR7 sau d6 hoat héa yéu t6 NF-xB va cam ung cac
cytokine, chemokine nhu: INF-a, TNF-¢, IL-1¢, IL-
1B, IL-1, IL-6..., 6 tic dung diéu tri mun coc & co
quan sinh dyc va quanh hau moén do nhiém virus
HPV (human apillomavirus) 3%, Tuy nhién, protein
E6 va E7 ctia virus HPV da dugc bdo cdo 1a tic ché
manh sy hoat héa NF-kB, c6 thé lam gidm hiéu qua
clia imiquimod®®. O ¢4, imiquimod ciing tao ra cdc
phén ting mién dich khi kich thich manh mé céc IL-
1b, IL-6, IL-8, IL-10, IFN-al, IFN-c, va Mx””. Re-
siquimod ([4-amino-2-(ethoxymethyl) imidazo [4, 5-
c] quinolin-1-yl]-2-methylpropan-2-ol) da dugc thu
nghiém bing dudng udng. Resiquimod c¢é cdu tric
tuong ty va kich thich cic phan ting mién dich thong
qua TLR 7 nhu imiquimod, d6ng thdi resiquimod
ciing kich thich TLR 8.
dung dé€ diéu tri nhiém virus viém gan C (hepatitis

Resiquimod ciing dugc

C virus), nhung tac dung khéng virus th4p va khong
duoc duy tri®’,
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Céc chat gia 1ap ctia TLR2, 4, 7, 21 & ga, 14n lugt la
Pam3CSK4, LPS, R848, va CpG OND 3%, cho thiy
kha nang khang virus gy cum gia cdm AIV (avian in-
fluenza virus). Trong d6, CpG OND la hiéu qua nhit
dé gidm sy ting sinh virus & miéng ga, LPS gidm sy
phat tan virus dugc ghi nhén ¢ hau mon. Cac chit gia
lap nay déu gy ra sy biéu hién ctia cdc gen lién quan
dén cam khang virus®. Nhu véy, dya trén cac ing
dung ctia TLR ctia cac dong vat khéc, viéc thi ting
dung TLR22 trong chéng lai virus hay vi khuén gay
bénh c6 ¥ nghia rat 16n v6i nganh nudi cd noi riéng va
nganh nuoi trong thuy sin néi chung.

Nhin chung, cdc ting dung & TLR st dung chat gia lap
dé kich thich hé thong mién dich & vat cht, nhim té6i
tiéu diét tdc nhan giy bénh. Tuong tu nhu cidc TLR
khéc, TLR22 ciing c¢6 thé hudng dén st dung LPS hay
poly (I:C) dé€ tang kha nang chdng lai vi khuin gay
bénh trén ca. Tuy véy, ching to6i mong mudn huéng
dén ting dung mang tinh méi mé hon cho TLR22 1a
tao “bay”
cua tling phan TLR22 da thao lu4n & phan trén, viéc
tao “bay” sinh hoc dya trén phan ECD ctia TLR22 1a
c6 thé thuc hién. Mic khac, van chua c6 nhiéu hiéu
biét vé cdu tric ciing nhu chiic ning cy thé cta cic
vung LRR hay co ché lién két v6i LPS, dsRNA cua thu
thé TLR22. Khi viéc tao “bay” ctia TLR22 thanh cong,
khong nhiing c6 thé ting dung d€ phong bénh cho ¢4,

bét sinh hoc. Dya trén ciu tric va chlic nang

ma c6 thé sé 1 tién d€ quan trong cho cic nghién ctu
chi tiét hon vé cu truc va chiic nang ctia TLR22 & ¢
trong tuong lai.

Ngay nay, viéc stt dung céc thu thé d€ “bay” cac nhan
t6 gay bénh da ndi 1én nhu moét liéu phap méi trong
viéc phong va diéu tri bénh. O tom, lectins da dugc
xdc dinh 13 mot tdc nhin quan trong trong hé thong
mién dich®!. L-type lectin va C-type lectin & tom
thé chén tring Litopenaeus vannamei da dugc ching
minh c6 sy ho trg mién dich chong lai vi khudn Vibrio
parahaemolyticus gay bénh gan tuy cip (AHPND) 2,
Protein téi t6 hgp L-type lectin va C-type lectin ti L.
vannamei dang tan da dugc biu hién thanh cong &
vi khuén E. coli ¢6 thé két dinh v6i V. parahaemolyti-
cus da mo ra tién dé cho ting dung diéu tri bénh gan
tuy cfp 6 tdm”>. O ngudi, SCARB2 1a thy thé xAm
nhiém cua enterovirus 71 (EV71) gy bénh tay chan
miéng”*. Nhém nghién ctu V6 Nguyén Hai Vy va
cOng su da biéu hién thanh cong thu thé SCARB2 cua
ngudi dang hoa tan trong hé théng biéu hién E. coli,
vaxdc nhédn sy gin két gitia thu thé SCARB2 t4i t6 hgp
v6i EV71 thong qua ELISA gidn tiép, md ra tiém ning
ung diéu tri bénh tay chdn miéng cho tré em 95 Nhin
chung, cdc ting dung biéu hién thy thé cta virus dé
“bay” ching da va con dang dugc nghién ctu, nhung

sé that thu vi néu c6 su tham gia ctia “gia dinh” thu
th€ TLR, dic biét la TLR22.

C4 1a thuc phfm c6 gid tri dinh dudng cao, gid tri
kinh té€ cao. Su phat trién ctia nganh nuéi trong thay
hai sdn dang gdp phdi nhiéu khé khin, dac biét 1a
dich bénh. Khi cd bi bénh, ngudi dan cha yéu dua
vao khang sinh, diéu nay gy ra nhiéu lo ngai vé tinh
trang khang khang sinh, cing nhu stc khoe nguoi
tiéu dung. Ngoai khang sinh, viéc sti dung vaccine
cho c4 tra ciing la van dé dang dugc quan tam . Tuy
nhién, phuong phép tiém hay ngadm cé gidng trong
vaccine gdp nhiéu vin dé vé phan phdi thudc & cac
giai doan phét trién ctia c4”°°%. Bén canh d9, vac-
cine udng tao mién dich dich thé khong manh mé va
khé khin trong qua trinh bao quan, vin chuyén xa®’.
Vi véy, viéc tim ra cdc gidi phdp méi d€ tri bénh cho
céd la diéu can thiét. Tl nhiing ing dung da dé cap &
trén, “bay” sinh hoc dya trén cac thu thé TLR la mét
hudng nghién ciiu giau tiém nang. Ching toi dé xuit
viéc biéu hién cdc ving ECD ctia TLR & dang tan c6
hoat tinh giup ting kha nang canh tranh lién két véi
vi khudn hodc virus gay bénh. Ngoai ra viéc biéu hién
vung ECD ctia TLR trén bé midt mot hé thong mang
6 thé “bat git” cic tdc nhin gy bénh trén bé mit.
TLR22 14 thy thé nhan dién cdc ki€u mau phén ti nhu
lipopolysaccharide ¢ vi khudn, hay dsRNA & virus.
TLR22 cho phé tic dong rong
va da dang hon so v6i céc receptor nhin dién thu thé

x_»

Diéu nay gitup “bay

dac hiéu. Hién nay chua c6 cong b6 nao vé€ ting dung
ctia TLR tham gia truc tiép “bat” hay “bay” vi sinh vét
géy bénh & cd. Mic du con nhiéu khé khian & phia
trudc, nhung “bdy TLR22” sé 1a mot huéng nghién
ctiu mang tinh dot pha, tdc dong tich cuc dén sy phat
trién ctia nganh chan nudi thuy hai sdn trong va ngoai
nudc.

KET LUAN

TLR22 la mét TLR ddc trung cé & ca nhung khong
phét hién trén dong vét c6 vu, ¢ thé 1a moét nhén t6
dac biét va c6 chiic nang quan trong trong hé théng
mién dich cta ci. Véi ciu tric dudc ciu tao bdi ba
phén chinh tuong ty nhu ciac TLR khéc, TLR22 ¢6
kha nang nhén dién PAMPs trén vi sinh vét gay bénh,
ti do truyén céc tin hiéu bén duéi d€ kich thich hé
mién dich tiéu diét mam bénh. Tuy nhién, dic diém
cdu tao chi tiét tling ving ctia TLR22 1a khéc nhau
gitia cdc loai c4, dan dén viéc nhan dién PAMPs va
con duodng truyén tin hiéu ciing khac nhau. TLR22
dugc chiing minh nhén dién LPS hodc dsRNA trén vi
sinh vat gay bénh, truyén tin hiéu theo con dudng phu
thudc MyD88 hodc khong phu thudéc MyD88 hoic ca
hai. Trong t6ng quan nay, chung t6i da tdng hgp, trinh
bay so lugc vé cac dudng truyén tin hiéu, cing nhu
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cach chung tiéu diét mém bénh. Tuy nhién, nhiéu vin
dé chua dugc hiéu rd va can thém nhiéu nghién ctu
dé hoan thién sy hiéu biét vé TLR22. V& huéng ting
dung ctia TLR, déc biét la TLR22 trong diéu tri bénh
cho ¢4 hién nay con rét han ché. & ngusi, va cdc dong
van khéc, nhiing @ing dung TLR chi yéu xoay quanh
chat gia 1ap va van con gip nhiéu kho khin trong con
dudng truyén tin hiéu, ciing nhu sy lan tranh hé mién
dich ctia vi sinh vat gay bénh. Cudi cling, ching t6i hy
vong tuong lai c6 thém nhiéu nghién ctiu vé cdu truc,
chtic ning, va con dudng truyén tin hiéu cia TLR22
dugc thyc hién, dé ¢ thém nhiéu ting dung ctia chting
dai véi nganh nuodi ca ndi riéng va nudi trong thuy san
ndi chung.

DANH MUC CAC TU VIET TAT

AHPND: Acute Hepatopancreatic Necrosis Disease
APC: Antigen Presenting Cell

CpG: Unmethylated Cytosine-guanine Dinucleotide
DNA: Deoxyribonucleic Acid

dsRNA: Double-stranded Ribonucleic Acid

ECD: Ectodomain

EV71: Enterovirus 71

HPV: Human Papillomavirus

IFN: Interferon

IL-1: Interleukin 1

IRF3: Interferon Regulatory Factor 3

ISG: Interferon-stimulated Gene

LPS: Lipopolysaccharide

LRR: Leucine-rich Repeat

LRRCT: Leucine-rich Repeat Carboxyl-terminal
LRRNT: Leucine-rich Repeat Amino-terminal

LTA: Lipoteichoic Acid

MAPK: Mitogen Activated Protein Kinase

MyD88: Myeloid Differentiation Primary Response
Protein 88

NEF-xB: Nuclear Factor Kappa Light Chain Enhancer
of Activated B

NK: Natural Killer Cell

NOD: Nucleotide-binding Oligomerization Domain
ODN: Oligodeoxynucleotides

PAMP: Pathogen-associated Molecular Patterns
poly(I:C) Acid: Polycytidylic Acid

PRR: Pattern Recognition Receptors

RNA: Ribonucleic Acid

SCARB2: Human Scavenger Receptor Class B Mem-
ber 2

STAT1/2: Signal Transducer and Activator of Tran-
scription 1/2

TICAM-1: Receptor Adaptor Molecule 1

TIR: Toll/Interleukin-1

TLR: Toll-like Receptor
TM: Transmembrane
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TNF-o: Tumor Necrosis Factor Alpha

TRIF: TIR-domain-containing Adapter-inducing
Interferon-f3

IRAK4: Interleukin-1 Receptor-associated Kinase 4

XUNG POT LO1 iCH

Céc tac gid cam két khong c6 xung dot loi ich.

PONG GOP CUA TAC GIA

Lé Thi Xuan Trang viét, téng hop va chinh stia ban
thao.

Mai Qudc Gia, Dao My Linh tham gia viét, tong hop
va chinh stia ban thdo.

Nguyén Thi Phuong Thao tham gia téng hgp va chinh
stia ban thao.

Tran Van Hiéu lén y tudng, tham gia chinh stia ban
théo va chép nhén ban thao.

T4t ca céc tdc gia dong y véi ban thao cudi cung.
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Structure, function, and potential application of Toll-like receptor
22 from fish

Xuan-Trang Thi Le, Quoc-Gia Mai, My-Linh Dao, Phuong-Thao Thi Nguyen, Hieu Tran-Van®

ABSTRACT
The innate immune system is initiated by the recognition of Pathogen-associated molecular at-
83 terns (PAMPs) through Pattern recognition receptors (PRRs). Among all the identified PRRs, the
Use your smartphone to scan this Toll-like receptors (TLRs) are the most extensive spectrum of pathogen recognition. TLR22 is a non-
QR code and download this article mammalian TLR that is found mostly in fish. In this review, we have briefly expounded on the
structure and signaling pathways of TLR22 in several fish species, as well as how it kills pathogens.
Similar to the other TLRs, TLR22 has a three-domain structure: the periplasmic extracellular domain
(ectodomain — ECD) containing Leucine-rich repeats domain (LRR), transmembrane domain (TM),
and cytoplasmic Toll/IL-1 receptor domain (TIR). The LRR motifs number, the choice of ligands, and
signaling pathways are different from fish to fish. TLR22 recognizes dsRNA and LPS, signaling the
immune system to kill pathogens. Currently, there are several reports of the application of TLRs, but
there is no published report on the applications of TLR22. We presented several applications sim-
ilar to other TLRs, suggesting new potential applications for TLR22. However, there are still many
unresolved issues remaining, thus more research is needed to warrant the understanding of TLR22
functionality.
Key words: DsRNA, leucine-rich repeats (LRR), lipopolysaccharide (LPS), poly(l:C), TLR22
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