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/[l Innate Immunity in Asthma

Dol orehEel 7| 2|

The immune system consists of innate and adaptive immunity, Conventional immunological mechanisms
of asthma have been explained by adaptive immunity, especially type 2 immune response, However, recent
studies have shown that innate immunity also contributes to the development and exacerbation of asthma.
Innate lymphoid cells (ILCs) which have been actively studied recently are immune cells with characteristics
of both innate and adaptive immunity. Among them, the relationship between group 2 ILC and asthma
has already been elucidated in many studies. Bronchial epithelial cell and innate cytokines also contribute
to the mechanism of asthma, Asthma is a heterogeneous disease which various mechanisms are involved
in, These studies concerning innate immunity in asthma can provide comprehensive understanding and

contribution to new treatment strategy of asthma,
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1. Immunologic mechanism of asthma and recent changes
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A= Alte] Y T3 22 =2 38l tiste] WY RS doit} HEA] | v A
o] ¥hS(Innate immunity)¥?} -8 M ¥h3(Adaptive immunity) 22 Us = o}t A% =l

-2 Au] A (epithelial barrier), 3ZE2JA|3E(phagocyte), FAPIAHE(dendritic cell), BJRHA|3E(mast
cell), AR A A (natural-killer cell), EA|(complement system) -0l 2J3)] o]FoA | & <12] 4=8-A|(pat-
tern recognition receptor, PRR)®]| P& E= F-Ao] EAlehs vHEAQ] 229 WA-HH 24 HE
(pathogen associated molecular pattern, PAMP)ol| ZA3SFHA Al2Hect, vhH 23 1Y vh-3-2 A3 W
whg-o] AIZHE 5 3kl Sol2] eRkgel oJete] Y7} st AlRtEH 2k 33 T A E(effecter
T cel) B 3] 55 B3t 25 &5 8= Aoy Hrh = A3 WY vk 3 Solido] glaL 719
S gl Al o R Aol whEA] whgehs whH 28 W vhge 3kl SolAo] i, 574 el gk
71(memory)& 7FIL}, HI7EA] H2le] 7)ol B3t e tiiE 28 HolRkgol] o] ol QISILY,
19801t 4 Th2 AJE7F EAgTh=s Bl o]f, e d7ellA] Thl W9 vk} Th2 | vhg-2 A=
28-S shHA TS AR AL Bk 2)e) A ¥l Thl/Th2 WY vhg-o] B8, = A8
Th2 | vkgo g o=y, #-& WY vkg-<o] Alztolli= aFdAl Ml E(antigen presenting cell, APC)7}
a5t PRI EE 2 elX ghedol] gl Th2 Rhg-o] e T8 &S sk 202 daA ot AP
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Figure 1, Pathogenesis of asthma,

A|ZQ} Th2A|F o] AE A2 114, IL-5, I[1-13 5] Ro|EF}SIS Eato] vwl A|Eo] W] IgE B, A
(eosinophil) 3 & ¥7(basophiD)&] 53], 7]8A] #RIY 55 LoIvh= Zlo] AE2Ql H2e] Feirtele]d
aL ol Rele Hao] dlar] o5 kol vk olslE A SXIAFH. kAN o]2gk Are Akt
2E#|2(oxidative stress), HFo]#|2 7HA, v FA 5 % H|53 TR QIxje} Hald H2lS BT AWsHA]
St Th2 ¥ Kol E7RRIE AAlsh= WRiEe] B 32 Sxfolr] B3E Holx|=

I QP H2e] AFEL H2o 7o 9] Fe W wke-2 Aleldt A3 W] ks d oo AAE AE
2 FEE A 583 g5 Hlv= ZE WAL JlokFigure 1),
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2. Players of innate immunity in asthma

1) Innate lymphoid cell

200643 Fallon 5-& BHE8A|(B cell receptor, BCR) Bx= TAH|ES~EA|(T cell receptor, TCR) 5-0] I+
A AY Art T Al 548 AU Qa, o]t Alxe 78S T #aske] 1255 B8k
W3 Eo] 114, IL-5, [1-13 52 Wlshh= B 1E skl o|gjsh Al¥E #]Loll= Natural helper cell, nuo-
cyte, multipotent progenitor cell 502 Egjzlorp’ o]F 34 Q12 Eale] AxA Y= (innate lym-
phoid cell, ILC)E W ol5L S5 Hlofe] 7t 5o HEFIRAIE(ymphoid progenitor cell)ollA]
HEalsith, 39l Eo] 4~8A|(antigen-specific receptor)7} glou} ZH oA wEE solE7IelT} el
(alarmin) Toﬂ Z71"o g ukesle] ZE Hoe quﬁ]u_(immunoregulatory) =g o‘ﬂ]';}:(pro—in—
flammatory) #po]E7IRIE ALt = o] AZELS 7|EH o= el Holdo] gL 7]o&

feis
9o 418 el 189] S92 AT A o5 B W3S T BE S, BARSLE T
AL} ulslths Aol 2 FulE eldoArh BAl AM4 AET AEE Pl Do BRY

JTHTable 1)°,

Group 1 ILC (ILC1)i= Thl MEZAH IFN- 7 & #H[slaL Tbet Hhesh= 1]4% AojHE}, ILC1e nloglx
5o AW HYA(intracellular pathogen)ol] thgh H] vkS I3t ILC1L 11-12, 11-15, 11-18 Sl ¥k
3led IEN- 7 & A2ksit} Group 2 ILC (ILC2)E Th2 AlEe} Hl~ F F3ES AU 114, 15, 119, 1135
AAkELAL GATA-3S WHsh= A= Ao} ILC2+ 11-25, IL-33, thymic stromal lymphopoietin (TSLP),
IL-1 8, prostaglandin D, (PGD,), leukotriene D; (LTDy) ol &Jsle] &Adslet) ujebr ILC2E= 7124859
tigk Helks G278, 22 B Sl #sitt, Group 3 ILC (ILCS)“ Th17 A9} ¥|Z5=38F 7152
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m

S IL-17A%} IL-225 AYAFSFTL ROR 7 t2 WSS+ /H]~L 2 A olEr}, o] Hmo] H]%L(extracellular bac-
teria)o]] thet Helgh AprpH RSl Tolait}l o|SL 11414, 11-230] Uhes
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Table 1. Effector subsets of innate lymphoid cells®

Group Subset Transcription factor  Inducible cytokine Cytokine expression Function

Group 1 ILC  cNK T-bet, Eomes IL-12, IL-15, IL-18 Perforin, granzyme, IFN-» I )
CD103* ILC1 T-bet IL-12, 115, 118 IFN-7 g;fgnzzfif;f;maﬁm
CD127* ILCH T-bet IL-12, 1L-18 IFN-»

Group 2 ILC  ILC2 GATA-3 IL-18, IL-25, IL-33, IL-4, ILL-5, IL-9, IL-13, Helminth infection

TSLP, PGD,, LTD,  Areg Allergic diseases

Group 3 ILC  LTi ROR 7t IL-18, IL-23 IL-17A, IL-22, GM-CSF Bacterial infection
NCR™ ILC3 ROR 7t IL-18, IL-23 IL-17A, 1L-22, IFN-7, GM-CSF Chronic infiammation
NCR* ILC3 ROR 7t IL-14, IL-23 IL-22, IFN-7, GM-CSF

ILC: innate lymphoid cell; cNK: classical natural killer; LTi: lymphoid tissue inducer; NCR: natural cytotoxicity receptor; Eomes: eomeso-
dermin; Areg: Amphiregulin,
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AT AE} FEEHA 1LC2 A7 A el Fesithe HuE ek, 3l Chang 52 Q&R
Hlola]zol] &3k H2le] otstol] ILC27} FQ3F oJ3ks Sth= AL gHelslit’. ol#dt HuEsL 1LCr) 2%
W] whga Rl Aale] welsta] 7)ol Aelghe AR

2) Airway epithelium and innate cytokines
PNemlAEE Holke Zlwdie] eeat Beizel A oakg she Ao AZtEIAN Aok ot

wsh 5ol thal thka Aolrkel, AFUNA, S B, M B SEHOE A4 L Hulstol
welekd, sebao e QAlE AAMeIA Wolshs Awele] 74 axe ofslHa gtk V|EAwHES

A, Blol2ix, #3go] 5 e ATS QIAste] 7] A S Ao e QIAE Bt ozt
A] Toll-like receptors (TLRs), RIG-like receptor, protease-activated receptors, C-type lectins, NOD-like re-
sl W dat, uholeie] EAM S 1AstaL, ool tht wheo = of27hx] AeE7ielE
of WSS LI o] FA oM ARG nIFg g o2 WAs AU, A E] AlojHA|
79 A2k e v 954 Ao = Aash B, £4 Brsa tlgshs el Fe

ZA¢] Walr} vepd £ Qo mEdF 1L-25, 11-33, thymic stromal lymphopoietin
(TSLP) 5 I frefe] AolETlRlo] type 2 HAWEE-o] 7] WAlo) wi- F-a5h o= vrsix|al Qltt.,
olefet Mol ETeLe SAPbHITS] 2Hate] OXdOL WEE FEale] T AT} The AIZR Eslehs 7
0851, Th2 AIEZHE 114, 11337 22 AlE71R1 2H1E S8 type 2 AR S35 2/dste] L=
7] Pk iZulge) whge] Tolath?, 11333 TSLPE HHAES] o] 9l Sfstel ZwuE)
TS kS w) AL o]5L ST} HINE, ILC2 58 A5l oE] Th2 Mo|EF1QlS AJAksto]
Th2 HEHH-S LoItt”, nlelejz 74 4] 1133 #8|8 Z7MIFIC2A] invariant NKT (INKT) A2}
M2 B A (macrophage) & FASIATII 1L38] #1E S7PIRo A W4l okslE 2Ule 4 ek,

ceptors 5=
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3. Conclusion

oPgell 2 4 gio] H FAle] Helshd 7e Wl Fldmrke ofe] Bl 42lo] ofsje] e}
2] 7)o] g Aoz ofshslaL Ik, 53] ANE ofe] HAYe] Fo o)Fold Agtow 2t HAY
2 ofalsl7] Sl 1 71 ot ofsl} Baske) Aaly 9T, A3 AelEslel 5 413 Hel whee
Aae] el Thelgt 2 glom ofe) aolel ojgk ofslel Yofdiet. S 1de] 74 Al iE A a2
She opEe] A%HoE AU gor] olse Y)E ohgel] & B4 g ANe) Amel ALY 9
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