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- Review -

The Role of Mast Cells in Innate and Adaptive Immunity. YoungHee Kim*. Department of Molecular
Biology, College of Natural Sciences, Pusan National University, Pusan 609-735, Korea - The function of
mast cells as effector cells in allergy has been extensively studied. Mast cells activated through high
affinity IgE-receptor (FceRI) release diverse mediators, and lead to smooth muscle constriction, vaso-
dilation, increase of vascular permeability, leukocyte recruitment and activation, mucus secretion, and
tissue proliferation and remodeling. However, various other immunological and non-immunological
signals can lead to the activation of mast cells. In resent years, mast cells have been identified to be
involved in a complex range of immune functions. Mast cells can be important as key players in the
regulation of innate as well as adapted immune responses, and may influence the development of al-
lergy, autoimmune disorder and peripheral tolerance. This review summarizes the recent advances in
the understanding of effector functions of mast cells in immune responses.
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(& A, allergen)o] aHo.Z 2HE-31H B A L7} &4 5o
T EolF Igkzt A5 1L, o] IgE7} BIvkA| £of A E
A= s IgE - 8-A|(FeeRD) o) AgHgtet. o] {3k vh3-&
v wkA] E 9] 7H2HK(sensitization)o] et -2t} 7HAHE 1] A
To geo] =EHA Y o] BivHAE gt U+ IgEd]
Agrateo IgEE wab2 F(cross-link) Al7]A] H 1L o] 2 <lg]
H|ukA| 2 o] T o] o hAlo] EA| A(exocytosis) H & &
o] Waste] ele) 744 i jB AT WEAT E GE
AR Fo MUABAQ AF0) QAR WA xS B
4352 % g, A% So) FqRe 53 155 2T, o
Mo| & 7191 (cytokines)3} A 2.7} (chemokines), WA <&
914 Heols, g3E4, EL A A= Foll o) vwA
¥7} dAgstdn. =2§ Mg, A 54, vpeleld, BA
(complement) TE =4, 283 HYA 24d & ZUlEE
HEfo| 250l o) HInbA| 27} S48t 31 Bl g E o A o
& 7}A] UH7H§7JE-O] Hu] = vhFig. 1)[15,28].
oA = ohddt 79 d/lEdES Sl o
A 2 E7, F vE wEolAd Jd WAEES A e
A& WAEZDE = 7 JATH4]. vl TEoA U =
NEAES AITARZ7E B4 EY SA E8lse E48
3] 2~} 9 (histamine), &3 H(heparin), Fi+ FTE=Fol€l
(chondroitin sulfates), &4 T2 13 & A (serine protease
9l chymase$} tryptase, metalloprotease$! carboxypeptidase
A), & IFeolz, FUFIAIAtumor necrosis factor,
TNF) 5ol dth AlEA THeolAle Wisds vvhAlE
7t @AgEE AjRo] §AEo EulEe BdE 22 E
Fod, FIEH, 4% E4UA, o 7HA Ko EFHS
2 ARTQ, AAZAA, @A AA Fo] o]d EFHET
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Fig. 1. General mechanism of mast cell reaction. Exposure to
an allergen activates B cells to form IgE-secreting plas-
ma cells. The secreted IgE molecules bind to IgE-spe-
cific high-affinity Fc receptors (FceRI) on mast cells.
Second exposure to the allergen leads to crosslinking
of the bound IgE, triggering the release of pharmaco-
logically active mediators from mast cells.
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Aolct. o] EdMo] HESL c-kit [stem cell factor (SCF) 4
LA ]9l loss-of-function mutation®] Y= FEE, c-kit7} 1
A X9 W 9 75 283 ZES &7 g o] F
£ HTA Z7} A4 (mast cell-deficient mice)F o] Ut}
WBB6F-Kit" /"7 & wigtgx 3 ohs} WaleAlolE
(melanocytes), &4e] TCRyS T ME, Interstitial cell of
Cajal (ICC ME)= AdEHo] gla, W8 2 B9 59 &
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Fig. 2. Role of mast cell products in mediating the effects on
smooth muscle, blood vessels, luekocytes, epithelium,
T and B cells. Mast cell derived mediators including
lipid mediators, cytokines and histamine, produced fol-
lowing FceRI cross linking with allergen lead to
smooth muscle constriction and vasodilation. The me-
diators also increase vascular permeability and recruit
and activate leucocytes. Additionally, production of
growth factors such as vascular endothelial growth fac-
tor (VEGF), as well as proteases, histamine, metal-
loproteinases, and lipid mediators have effects on the
epithelium, including the proliferation and remodel-
ling of epithelium and the promotion of excess mucus
production. Mast cell-derived IL-4, IL-9 and IL-13 lead
to T helper 2 (Th-2) differentiation, which promotes
production of allergen-specific IgE by B cells.
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rived) @ 02 ZF AN Feigt viTAZE AT 7 Q2
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Hel F83% HvAE dNARSHELE  chymases
(mMCP-1, mMCP-2, mMCP-4, mMCP-5, mMCP-9), tryp-
tases [MCP-6, mMCP-7, mMCP-11, transmembrane tryp-
tase (mTMT)], carboxypeptidase A (mMC-CPA)7} S1th[28].
Aol dESE vt E AR aLre 78FY 7
Holl 2eshe AR A Jdou 1 Yo & JFE
o] Hix3 gt A7+ chymased] FAMAZ 4HA e
mMCP-4= matrix metalloprotease (MMP)-29} MMP-9-8- &
ABae} 433 289 24 RIS AT AO2 A
RT3 mMCP-6= 2347 AZE A&H2E B8E
oA @FE oA /N7 5 ASANH6]. BAste
B gEA E 9] oo EA)dte TMTE T A E A Th2 ol E

7491Q] 113 A4S FEstel 7129 FRlwree ozl
[40]. =3, B]YHA| X tryptases protease-activated receptor
(PAR) 25 SANA 75, B4, AN dFue-& #
Eate Aoz deA UT30]
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““ﬂEL =T o3 AYAHE YA E24 gt =
AL ARAIe 7158 7HA2 Y. endothelin (ET)-1&
Theket Aol i Aoz A Aed, 53 gEE
2 2 Ho ¥ HEFA Burg mdoA ET-19] &4
ol BZFE ¢ A HBF S Hold A& F719 o]
HOH35]. o3t ET-19] ZAdo]| BqtAE &Ado 23] HA
3 ZaHe Aol HEHUT23]. ole HITAXE g Y&
ET-1 #8-2 o] ET-10] Zgs}d v|A E7} %’Hﬁ}ﬂ‘ﬂ a
HEol] AGEe Jd mMC-CPASH 22 gl dRsjash
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e ZEE T Aolgt 4T = vk AAZ, v T d&
AE opaRe) W3 Wso) vl o 108 B O Mpsko
B, shRNA knockdown A3 A3 mMC-CPA} sarafotoxin
6br}t AA =9 54 AASE Aoz AAAGT]. HItA
E& e 4RA9 220 Eo dANE YA FAES
Ak AFAHE HolAs) M58 O E HPAEN B4
of tht 4L ZHA stex= oFF ¢HA nvt gtk Al
HIWHA| X carboxypeptidase A9} chymase, tryptasesES 7}4]
2 gomz ey 5L 94 Weol=e) oia ARRL
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crobial peptides)E FH|F o 2N vy ZolE FY 4 UG
[8,13,21]. Mast cell knock-in miceZ A}-8-3F A3 o)A v|qt
A7t A A4 d9uhg-E fEstd ﬁﬂaz"ﬁ g}
@3 0g A 29e2RE AZES Foltd
§ 88 BUE Aol B AL ol B okl 71
AZo Zrgol = HlgkM LY} TPL Htoj H3h-g st} 7]
Zo|l ZEHY IgE ¥h3-o] =51l FeeRlE F3 HIvhA|Z
7} A3tE . Hof Lz—(nematode)% ZEA 71| & He
o BlWA X 7} F7HE 1L chymase$] mouse mast cell
protease (mMCP)-17} EH]ETH19]. #d]E® mMCP-1&
tight junction Y22l occluding RAFELEN HF9 A
5\ HEAURE] 4F ¥ oD} Yeleo), Peuned
Zo = HWA| L7} Fo8HA 2HE-3cd{11,24]. T Toll-like
receptor (TLRY7} Q1743 F o vigtA| Lo A FHEATYE A
o] WA HA HME9 TLRo] HAHHFY AT E ¢IA]
sto] whofsle S-S AAE Ao Az A2 v
AZA TLR1, 2, 3,4, 6,7, 8,9 So] HAFJ, 0]E0]
0t Az AGHG S BYstsle TFT AXLE FolE
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Z73le LS dvde d74HE0 dxYHT Y32
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Tl T AEY A3 S4& FA[15]. FLAA A X
(antigen presenting cells)o]] A ® TEE]-‘{% MHC II& FA 4
B o] Wb M= HHEHA Fou HYA, TNF, IFN-y,
lipopolysaccharide (LPS) ol 93] 4318 w]7hx] Lol A
1 B3] F7HE U 15]. £ granulocyte-macrophage col-
ony-stimulating factor (GM-CSF)o] 2J3] HZZZIx}
(costimulatory molecule)$! CD803} CD862] W& o] % 7}5
™, 4-1BB ligand, OX40 ligand, CD153, Fas &°] &7}€t}
[1017]. 917t AT MM B EI} T A2} o] F&E3)
T glom OX40-OX40LE T8l T Ao 84S 3%
[17]). BT EZ fH e exosome (MHC II, CD86, CDAO,
CDAOL, ICAM-1 59 BZZARIAE 7HA 1 Q8)S FA}
StR in vivos| A ubre} FHI Ko BT BHol F7t
Ho[31]. 959 hapteng ASHE o viHA T} IR
A Qo g olFste Ao TREHIIOH[36] o= Y]
A=E Ao A & HgA| E7} Julto A T A Lo g3
2 V& F A gulein, FLAANNEZZMNY 7]|5E F
P Aor F3dEY. EF vk EE IL-16, CCL2
(MCP-1), CCL3 (MIP-1a), CCL4 (MIP-16), CCL5 (RANTES),
CCL20 (MIP-3¢), CXCL10 (IP-10), XCL1 (lymphotactin), £
FEZ 4 B4 59 33FA f &4 E(chemotactic factors)
S AAFAYT dFNIHHMEA  E-selectin, ICAM-1,
VCAM-1 59 adhesion molecules®] ®&S Z=7IA|71 02
W T HEY o]%& 238}12]. Mast cell knock-in mice
Bl oA BhA| ZA F s TNFo| 93] T A2} B A
¥7F dubdd AT dEFTHe] oY ARER
Hol WRtH X = in vivoo A MES} M EZHS FH A &
&o|u exosomeo| wWj7jets WO &3] AYREE T &
Ho ZAEE 2AY ASE A4dr.

TS v|vhA|E S vy E A FH3 EAS0] 44
FARES] o] FH 715 Fodt) TNFS} IL-1& X434
29 o]EH A& 2281 CCLS, IL-16, IL-18, X 2 AE
29 B2 FARAREY o5& £33t INF& X%
M| E ol A4 MHC 11, CD80, CD86, CDA40, integriniﬂ s o =
Aske] A4S FEBY[231]. S 2EHNE SR AH T
MHC 119} HZz&Z01x 9 BdHS Z=71A]7]= ¥d IL-129

AL At FAZALE stofg T AE7 Th2 Ax=2

NEEE FESTH6]. 1Y in vivod A B E7} 4]
AL e vRTE dEe BA ¥t In vivo A9
gt 9 oxazoloned| 9§ HEA F1F 2doA Y-y
E0]|AQl IgE7} HF FAFMEL] FA 282 A9 oF
X% th= Bt QIvHD]. obvt= in vivodl = HITHA]
L7F AW Ao M FAFHEY o]FS =A% & 9lE
o2 A7t

S, Bl 27} A b8 SR AR oy} o
GE-B, TL-4,

o

S

[L-10, 3] 2etqla) 2o BviE 89 uEdE0] 4
Z A8¢ 370 Y WL dAske Ao FeA Q)
o Eof WAL A oA FE¢ F 4 YA BET

= 7FsA o] AlATE I AT} 28]. Mast cell knock-in mice &
doj A HvkA e S48 A A FEE 5}‘1& A=
RAFJH7]. =3 AT ZE FHoM s 97 FF0l4
of th3k e YelA &< ‘3]"’1] gkl A4 FHoll A WA
g Hole Feo FFo| ZARY v RA| L7} Wol X
st glemg zFolAd g FAAE YAS YeEd< b
of BIMA LI} of-$- Fo3) A& HIE YR EHS
T20]. Wt Hojx oW oA HIThA 27} A8 A
QW9 Bgdy 1 HRE dAY Ao FHHH, 1 A
g3k 7)dd dax e o2 B A7t 22
d B

BT = HYAd gt <39 ol B 7k ol ¢
o7 A% o 7kA AW 24 gAY vy Fa%
289 Fh o) # s HlTA L gL A, ofETA TR
4, ¢y A v g T3 2o IgEdl &3t w33} IgEv} =LA #
ol 5} 2] gk HES-o] ek AA7A EH 2 HHARY T)E
o 22 invitod) A A7B Ao AY FE o] & in vivo
Ad o A2 HEH {53 Aojth 53] HTAE 7&"‘ =
9} mast cell knock-in mice= B|THA| X 2] A U 7|5S A

TFaked e 2 AU H Jdoh aHY FHAA 4
H ARE AgolA nt2 FEste RS oA 7HA EA7
ATt F ok AlEe] nRAEE 1 A48 7] QoA F
FHo] gou HFHA LA THE A Mo B} W
AR a4, T8t U= A 2 75l 2ol & Bl
TH2]. wabA] Q1749 BB E in vitro Y 2 in vivo Y
& Eslhe Aol Bosith T3 o= HITA X} AR
o] 712 AWl FY3HA F-&st=A FaetA &85t

A5 Wil A7 gasith oy s A4t &3 1
510 in vitro B o7} in vivoo| A BT L] )50 HHE
A o5 g g vt LY 7)5g ZAFOEN 1
THAEE Qg oy J1A AW A F5 A 719 F U=
Aot
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