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Cancer Immunotherapy with Chimeric Immune Receptors (CIRs) :
A Focus on Their Antitumor Activity
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Abstract : T cell immunotherapy is based on the assumption that tumor —associated antigen
(TAA) peptides are correctly presented by HLA class I molecules on target tumor
cells. However, human tumor cells are well known to often lose HLA class I molecules. This
altered HLA class 1 expression constitutes the major tumor escape mechanism related to the tu-
mor — specific cytotoxic T lymphocyte (CTL) —mediated response. This fact also indicates that
it is not easy to eliminate the target tumors by only activating tumor —specific CTLs. On the
other hand, it can be easily confirmed by immunostaining whether or not antibody — recognized
TAAs, such as carcinoembryonic antigen, exist on the cell surface of target tumor
cells. Recently, strategies which combine the advantages of antibody —based and T cell — based
immunotherapy by grafting CTLs with chimeric immune receptors (CIRs) have been attempted
to improve the efficacy of T cell immunotherapy for cancer. CIRs are usually made up of anti-
body fragments of anti—tumor antibody and cellular activation domains of antigen—-recognizing
receptors on CTLs. Current mouse experiment data using human tumor xenograft models sug-
gest this CIR strategy to be a potentially useful new therapy for TAA —expressing tumors, and
several phase I /Il clinical studies have just been started to evaluate this CIR strategy.
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13 HLA) o fSminim Fic 81 3 KIEPREA 2 b
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b3 272D DOHITEIN > 7 FIVERER O FERIASEE S iT75 5
22N, I OREMIEETEME LT 2B IETHIRZ 5
TARFM U BARIERENHAA ST 5. & ITE
HEEDTHW50DIE, FATHREZTHER (chimeric im-
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1. CIR QELFEMNRR L BLETFHEE

Tl %2 HLA FEKAER I S M #5385 CIR
DOFEMHUEZ, PUARDEE S 2 S REPUR (tumor —
associated antigen : TAA) TH 3. F 11T, HITHA

S CIR iICHlAA PR NS 2 78 TAA &
CIR oMl NiG AL > 7 F VI D5 &R LT, &
ALY 7' VR, 2 < OBE TCR Ak CD3¢
® FcR @ FceRIy »» FeyRIy BHH N 5. CIR
OIS OHUF AR/, S &7 TAA 169
% Fab Yk Hi#4 (single—chain variable fragment :
scEv) JiRDBHARATINDG, COEMLSEHNLE LD
12, WO TEZE TAA BENE LTz, 20
BNAIEMBAINTKT B R4 O CIR 2/t LT
HAEONTNDED,

2. CIR Z|THBOMEEXH=X 4

CIR ZZH L2 THIlE, K 1I1Zm Uik 5 icimlast
D scFv 75 E D HURER 4> 8 HLA IZIKTE S 5 2 & 754
TAA L, MlEaNOEMALy 7 FIVaFick->T
m ks h, HilEhOGERICELZ SN T B/ —
TA VRIS UFAL, TSIVI Y, JUkbFY
v, INF-a mEoMlEGEmE 2 Kitd 5. X—7 %
U iHIEsL it S B & Calt IRIERICEERY H e ©
MRS R EIZADIAAL, 2 TEAELTY V7R
OHAER (RUS=7 40 ) 2L, MlEEIC%Z
BB, N—=T7 3 U Tk - THIBBRICHL ARG 727200
TIRHIME R 70— X2 & - TIERD, DNA O A
b, $BbLETR =Y 2RI 5B, EEER I
WAET 275 UH A LETIEN D EASRBERSR Y
R=T 5 ) O SHIITADIASL, —@#HDOT K b —
VADYTFIVART = KBERINE, T UYL L

xR 1 S /e CIR R8T Ml BB & Ml s > 7 - L EER

R HLIE ¥ O FEFH MNP TG REAL & 7 L G ik
CA19-9 N CD3¢, FceRIy, CD28-CD3¢ 12
CAT2-4 N CD3¢, FceRIy, CD28-CD3¢ 12
CEA N CD3¢, FeceRIy, CD28-CD3¢ 12
CEA N FceRIy 7

N CD3¢ 5, 28
N CD28-CD3¢ 17
CD19 TP oS CD3¢ 25
HEPEY) o) CD28-CD3¢ 9
CD33 2Pk BE T A CD3¢, CD28 (ICOS, CD134, CD137) -CD3 ¢ 14
CD44 KFE DN CD3¢ 29
HER2 /il /R B s & CD28-CD3¢ 10, 11, 22, 23
/Ml /SR B s & FcyRIy 24
L/ /50 e 75 & FeeRIy 6
G250 B e g FceRIy 27
GD2 R A e e CD3¢ 30
KDR KFE DN FeceRIy 8
MICA/B KFE DN NKG2D-CD3 ¢ 15
Lewis—Y kB CD28-CD3¢ 31
PSMA GIRvAlL Y CD3¢ 32
GIRvAS CD28-CD3¢ 13

HER2, human epidermal growth factor receptor—2 ; KDR, angiogenic kinase insert domain — containing re-
ceptor ; MICA/B, MHC class I chain—related A/B ; PSMA, prostate — specific membrane antigen.
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