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I.1IZT®IZ

bt N ORNTOSKIE, DNA DA Rl & 1 o
HlE, EEFRis e &l AR 7RI B 5
L. Mz & > THRERFRTH D, KO
. FICH RGO S Au, ARMER, . B
g, BHEZZL LTV D, EERNOEKT, £
\ZA~T' V)7 = 1 AR —F L (FPN:Ferroportin) 3 A
T DT K o THIE S AL, APl RO~ T7F Faov
FUTHDIT VUM FPN ORBLAFREIT5 2
& THEBNOFEFI - INZHIE L THD, —
JF. AN OSKIX, ROV IABZEITI N T A
7 = U V5 RAK(TFR: Transferrin receptor), A%
1T 9 7 = v iR—F > (FPN:Ferroportin), FIlEN T
AT AT O 7 = U F . 2O OBFIMHIZES
T 58 R EORBLA ST HEFRET & Ny
& (IRP:Iron regulatory protein){Z 2 » CHilffl X
[1]. MENOgEOEFE R RIZIL TS, 8T,
AR R OSHIREIZ & > TREARRIR 7253+ CTh H—
J7C, iR AE TIIE M EE 3£ (ROS: Reactive Oxygen
Species) DAL AT L CHtE & £Fo, £ 2T, AR
Ttk FOFRFHNTEE RS FIZ O TOMER %
1T9,

0. RNIZR T 5 SR

BRI, RNTERTE e, BREREICED
NENPDIERT DRHERH D, BEICE > THERS
NDHERITIE, REHHRD~ LG & B3 - Bk
DIESLERD 2 FIESFAE L, EIZ+ZFRIBOM E
BB TN S 5 [2], Ml LTl IS
728k, MEAN T 2o 4o X —BEEicky 3
fiogkicmibsh, b7 27 =2V v
(Tf:Transferrin) & f& & L. MBI HFEET 5 TFR &
BEKRERRL, =0 R A F— A2 K> Tl
WICED IAENB[3], ZD%, = KV — L TR
JUEEFRIC L0 2 lEkIZE T Sh, B ICEIT N D,
THIRE N DO ERIZ A Z E§E 7 — /L (LIP:labile iron pool)
IR L. €O TEITIEMEL S 41, DNA Ak, 2
Fa s YT ORRERRH, 7 =V F o~ DiEs
EICFIH SN D, LIP ¥, IGMEREFEREOF K
WCBE L, BIRICEEE oo, LIP OEE M
DA EEAL STV D[4, MAEN TR & 72 -
T28RIT, SRB R T A rn IR I vl
D7 zuaAdFH—EL L ITHE—OMIEMESE
AR 7 ThHDH FPN 24 L Cilast~ L et &
(X D5, T 6 DM L ~L TOSRAHNS
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Transferrin
receptor

1 MR OB EEF

(Iron Metabolism in Cancer Progression. Int J Mol Sci, 2018. X ¥ &%)
MAEWNT Fe3+& A L7z Tf X, MfaiEo TFR1 EfEE L7y oA F—Y A2k T FY—2a
IV AEIL, MR O LIP ~LEITI D, LIP NOFKIE, 7 = U Fr~Oliyeii Ekkx 7ellie a2 Fib | M3

RGN EIIN B,
1L, IRP2 IZ L » THEBFHH TV D,

BB & 7 B MR I = B & A SRS
LTEY., IRP 1T &> TEIKFRIZ, TN ho
mRNA OFIFRROLEVEZ Fl T2 2 & TR
HENTWE, —FHFEH L LTk, ISk
DT F RRNLVELSTHH~NT VL FPN IZ &
STHEISND, ~T V03, FHEUSMT & HLER
RKvrnu7y—v, B CTHLEAINDN, TOR
FEIXENTH H[6], EFIRBETIZ, BV A E 728k
[EFPN I L » Tl IZHEH S 4, TF I & > THA
e ~EREIND, —J7, M O EIRE A HE N
THE ATV UOEANILEL, FPN AL
72#%, FPN 2N Y VY — A2 L > TS, M~
OFROHEHBIHI SN BH[7,8], ZDIFNITH . FRifL
ERORIGEIECTH 5 RIFERIT, 2 REITHET H—
77T MR A~OERDO PR HAT 5 72 D MiF SR E I
Hiik L TV 5[9],

1.TFR1

TFR IZ, 2 DOV T 2=y FTHE I TV DK

R 72850, FPN 240 LT/ McHEE S D, 8RBV AL, PEHICBb D X X7

THA ~—"T, &) 180kDa DR 7 > 7 'E
Td b, TFRI & TFR2 O 2 fiEEN B MI{FIEL.
TFRI (&3 % R|Z, TFR2 [T R R AR
95, TFR1 1%, 90kDa /3% « A/L7 4 RFEAT
DieN ol TEARDOIREEBEEEAE THD 1~
67 FEFLD N KIGAIILE R A A >, 68~88 FEILD[K
Bl RAA L, 89~T760 RFED N T A7 = U Uil
BEALMFAET D C Rimlfast R A A > THERL S
NTWAB(E2A)[10], FE-Mlast KA AL D H HA]
AR A (121~760 R Jo)E, =27 F KA A v
EMETIL, TEINVRAAL T aT 7 —EHE R A
A ANUHILVRAL DI RAAL AT KV KRR S
WA, FuT T —EEk N A A L T RIREAE
WA FFONY IV RAAL TS D EEEHIC
Tf 23, “EEEABICEEE~TEZ v~ F—Y XA
f-(HFE:Hemochromatosis,Fe) 3 & & L G K & ik
T5ZENHBENEZ2 5TV H[11], Entrez Gene (Z
X% & TFREE 1 TH D TFRC 11, 32,807bases T
RS LD BIEF T, 3 YR q29 ITFEL Th
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2.(A)TFR1 7 = / B&ERFI(TFRC - Transferrin receptor protein 1 - Homo sapiens (Human) - TFRC gene & protein (uniprot.org)

FYHE)

(B) TFRC EFNDEBOEHRIE & F AL (The Human Protein Atlas & Y %)

e & BV O CIm RN R B L TS (4 2B),
Fio, 760 HOT X O DAERR S A, 19 o2
VU BEET D, TFR1 OFBLE, TFR1 OERE L
JVRPHR B L~V 7 Bk x Te il RS I K = v
FR—LENTNDZ ERRESN TS, TFRC
D7 v E—H—|Zi% HRE(Hypoxia Response Eleme
ntAKIERINERF) DFELTED | B85 1L~ T
X, KERFRINEE - SRR ZIRBBICR W T, KR FHE
[XIf-(HIF-10/2B:Hypoxia Inducible Factor-10/2p)?D%8
Bi2sHE N L HIF 28 HRE & #5635 Z & T TFRC ©

REMEEI D, 5% L~LIZBW T, IRP
1. 2/IRE(Iron Responsive Element:#KIGZEMER 1) o
AT ANEERHEE R LD, IBEINT
FRC mRNA @ 3°UTR (21 5 2P IRE MFE L TH
v, IRE I%, IRP1 L OVIRP2 LA TE D, $KRZ
fRBECIX, IRP |X TFRC mRNA @ 3°UTR (Untransl
ated region:FEFIFRIEILO)ICAFAET D 5 2D IRE 1T
£ L. TFRC mRNA #ZESHE 5 Z & T, mRNA O
RZFGE, TFR1 OFBNMEESI D, —F, &
IBFEREECIX, IRP & IRE [ ZFHA/EH &2 %0y, IRP


https://www.uniprot.org/uniprot/P02786
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LIdEEEL L, 7a=4—8 L2y IRP2 |F2t
X F AL, 3R S, TFRC mRNA 2SARZ2EL Loy
iS5, IEFMLCTO TFRI OFEIOFHIEIL, I
IZHREH LUV T Th T\ 5, £7-, HRE )i
ZF®D ¢-MYC *° HIF-1, =& F T IF—/L & o
RRERTF, 427V DR EDFEEIZL Y, TFR
1 OFBUIMEME X4 H[12], TFRI (X, #kOFMIEANEL
DIARTET T 7TV RES & L TOEE
LEDL, T MBIk T ar ) VBRI D B
TAHR M=V AERPMMEESIND Z BB 6T
STWD, FEZDENCHI bary R TG %
T HIRE o — & L TO®RES T M, B
Rl D HEFE OARAE , FRIMER-CAFR SR D FEEIZ BB E- L
LA

2.FPN

FPN (325 OMIIC T E % X RIZFEE L, FFi
~/m 77—V TS < BB L TW\WbH, FPN &
f51-Td 5 SLC40A1 IE, 20,169bases CTHEAML S 41,
2 BYAIRD q32.2 ITHET DT TH D, FPN
X, MIEREEREICRBL L TRV, 571 o7 I /g
MO S, 8Oy VU FIET DK 3), E
7o R AOEEREA~Y v 7 AnbEKR S, b T v
AAT VLY RAAL O N K, C Kild & bl

LBl C i i

R NITALE L CHB D [13]. ~7 v Y -FPN fE &
WAL CTdH D Cys326 17T HH DAY » 7 AEFITAF
1ET 5, ~TT Uik, SREHITHIT 5 FPN D&
LEIEZHAHIK - THY ATV U ORBUL, &
B OSRREE, KIE, FRIMERAERRKIZIS U T, 8kD7k A
FAR VAT MEFFT DT DIIERICELT 5, ~T
UV EEES LT FPN X, WL, 2% F 1k
ICEoTofiEsin, ZowfE<T, + i, ~
a7y —, JFHII S OSOF AR L, 1
WEHRENMET 5, N7 0o, Ernrs
A X (CP:Ceruloplasmin) , ~7 7 = A7 1 >/ (HP :
Hephaestin) . PCBP2(Poly-Binding Protein 2)7¢ &'\
< OMDsN— hF—|% FPN ICEER{AT 5 & M8E
ENTW%, CP & HP (Z7 = X —BiEt%
H 5, FPN EMHAAMER LT Fe2+% Fe3+HIZb3 %
Z & TEROS Z et L PCBP2 &8O g HHIZ E
REEE R L TWDH EEZ LN TS, FPN O3
BT, ~AA~O BRI 2 NI AR ILEK 2 B
[Kl-¥-(NRF2 : Nuclear Factor Erythoid 2-Related Factor2)
S°HIF 72 ENEE L~V THIEI L TV D, S HIT,
FPN JRE TR BHZ D LB W THfilE ST
BY., TORLIEAE R A B =X LT IRP/IRE ¥ AT
LTdH D, IRP L FPNmRNA OFRGRIEME % FHE 9
L bHEERKTTHY . FPN mRNA Z 5T <

BB EEGHA F A A 2 il e BT 5T £ im S 0 i BT 15 £ 3im

229

181

307 334 339 363 374 393
( | 1 | | 0
FPN L3 =¥i:] F AN BT NI B 5 Filk=y 5 B 5
1 100 200 30 400 500 571
NH2—( L 011 ] [ [ {)-coon
DEAH BT K A A > ARLEL B A A >
59, 84 95 116 127 46
( | | | | 0 40 !

323

269
Int

318

e B 5

e L LTS O R = D i i e BT

343 R R ) )
Hepcidin binding site

ernalization of FPN

Fe ligand

3.FPN 7 = / B&ER 5
(SLC40A1 - Solute carrier family 40 member 1 - Homo sapiens (Human) - SLC40A1 gene & protein (uniprot.
org) A structural model of human ferroportin and of its ironbinding site. FEBS J,2014.. Hepcidin-Induced Endoc

ytosis of Ferroportin Is Dependent on Feroportin Ubiquitination.Cell Metab,2012. & b ()


https://www.uniprot.org/uniprot/Q9NP59
https://www.uniprot.org/uniprot/Q9NP59
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IRP2
135 214 768 894 963
NH2- | | | | () —coon
Iron-dependent Aconitase Cterminal
degraction(IDD) domain domain
504 520 570 583 4Fe—4S cluster

504

binding site

520 Aconitase family
signaturel

570 583 Aconitase family
signature?2

X 4.IRP2 7 = / E4ERFI

(IREB2 - Iron-responsive element-binding protein 2 - Homo sapiens (Human) - IREB2 gene & protein (uniprot.org) &

D BE)

27® mRNA @ UTR (25 % IRE IZHEET 52 &
MNTEDH, BRRZIRRETIL, IRP 7% FPN mRNA @
S'UTR (28 D IRE EfEA LT FPN OFIER &2 FLE L |
oY 2 mElT 2, —F . ShREMREETIX, IRP
& FPN mRNA @ 5'UTR 2% % IRE & O OFHAE
TER DM Ze AL, & OREE . FPN mRNA OFHERAME
HE LT FPN &2 L, kot gt s s,

£ 7. miRNA 7% FPN mRNA OFIERZ 4145 = &
NN/ > TE Y, miRNA (X FPN mRNA O
3°UTR (Zf5A L. FPN mRNA OFIER 2045 =
& T, FPN O&A B2 AICHIE LTV 5, miR-485-
3p. miR17-5 X, 3’UTR #{ZH) & L CHEER AT 5
ZEIZE Y, FPN ORBZEL T\ AH[14], fEE
HHRETIX FPN mRNA UL DK T & & 12, miR-
200 LUV ERLTWD Z ERHESRTVD,

3.IRP2

IRP2 /&, 2 EF X AT LT a =4 —Blx
F77 IV —0D—HT, IRP2 DEE T TdH 5 IREB
2 1%, 64,023bases THERK S 4L, 15 FYAILD q25.1
WZHFEL TS, IRP2 11X, IRP1 EFEIL7Z 4 5D
RAA & IRPL & 720 N RSGfHTIZ 73 @07
LBER/RDL, 963 HMOT IV BTHR STV
(4 4), IRP2 (X, TFR1 <° FPN 72 £ ® mRNA ® UT
RICFET D IREICHEGT HZ LTk T 20LH
OFRBLZHIE L T 5H(X 5), BRRZIREETIX, FB
XL5(F-box/LRR-repeat protein 5)0 N ZKUfiD~ LT

U 2V (Hr:Hemerythrin) R XA 38k EHEAT
TP X U EREERNZEICT HEEE A E
L. a2eXF AL AL EEZ L, IRP2 D%
TEACIZ D72 5, IRIESRIRRE TS, FBXLS (L7 0 T
T = LR EZ T AT, KA &Y IRP2 O 4y
FREDSNE S4B [15], —F . IRP1 X FBXLS 12X %
DRI T. HOEFERS L EEZXLNTND,
F72, IRP21E, 7=V F U HBIXOL (FTH B X
O FTL), FPN, ARIMERFFFRAT I/ LTV VA
Ril%s% (ALAS2:5’-Aminolevulinate Synthase 2) 72
ED mRNA @ 5°UTR IZH % IRE IZFEG L, Ziuh
D% A U SO I &l & 2 S8 5
[16], IRP2 73 TFR1 ® mRNA @ 3'UTR IZfE67 25
&L REEMMNLEN L, BEROMEE S 1L, BROH
AT 5, SRR EETIX, FBXL5 @ Hr R
AA T EEA L, FBXLS @ C Kbt KA A 2
(LR TTIEMED & D [2Fe-2S17 T A X — MBS 1,
BViAEhDd, BERENHICER LTI T 24
— ML &N 5 L. [2Fe-2S]*-FBXLS5 (% IRP2 & i
AL, IRP2 [F X F oAb OB L 705, 1
RP2 kb5 &, 5°UTR IZ IRE Z &3 mRNA O
FIER 2N ATREIC 72 VW . TFR1 mRNA DR EL & Kk
SIPRDNE Z %, SIBRMREEDERIZ. TFR1 @ 3l
FPN X° FH @ S MlZJRTET % IRE (TR L7272
. TFRI1 (X8I, 43fif 4L, FPN X° FH IEFlER &
o,


https://www.uniprot.org/uniprot/P48200

o
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] — 3
B R AR |
TFR1 mRNA R
TFRIE G H

D REKT

Protein Code IRE \
PoRMRE > a

|

L
b

TFRIE B H
¥EME |
IRPZ
2 Qi:lf ¥
BT RRE
FPN mENA 5 s l

FPNE 1
EE& |

IRE Protein Code \ @
gmiR > 0

FPNIE 5 ®
FEEA T

(The role of iron regulatory proteins in mammalian iron homeostasis and disease.Nat Chem Biol,2006.J ¥ 2§

5.IRP2-IRE [Z & % TFR1. FPN FIR & 544+

%)

LB T g BAETH LT v FOWIEE T L ORI L DY)
DT SNT-[17], EEEEIC 31T 5 ST
A EERICE G L TWA Z L. 1959 4B WZDOWTIL, SR EFMENEE L, B R oiE R
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DERFR2HDIRFI & 70D Z LT, 7= RSN
—N— e U AR SRR L U bk L RS
THZEICE - T, i, KISEDEV ROS 24
MEND, EE. @EE T, ROS X, HIfaHEsH<e
ERE 72 ENIEFICHEEET SIS LTy
BHN[18], EEHEE R ETZ O ROC NERT S L,
DNA X% 78, [REZHEEG S, Mgz
IRIND T T FIARERIE NG L S D,
BB, TE & OHIAEIZ b~ ORI AR - RE 55
DR - A T 28RSk T 2 /mERE < R
WCHBURICROGT 5, BRORE X, FEMiE DNA ©
AFMALOE L EFI &R L, o bR Es
(EMT:Epithelial-Mesenchymal Transition) % il 8l 9~ %
ZERHDMNE RS TS, SIHO R X,
FIDEE D —o L SN TFICHEA T 5852 #1515
72912, TFR1 OFBBEW T & BRI S 1
TWA[1], TFRI O, FEAAR O, i,
REICEAEZ 5 2T, TFRI OEFHBUZLY
AN OSREA NS, O EMT 255 L, &
HIBE O AR < HE5H A LTV 5 [19], TFR1 ZBHE T
% L AR ORI S, MAE B O G1 i TfE
LT ERHLNERSTVD[20], Fo, &
(Fe2H)$E R D fMinEME & TFR1 OB & LML T
W5, FERINTIE, FPN OFEEL L ~ULMEF LT
L ENHBLMNIENTWD, KBTI, MmN
DOEROEENNIAN Z, FPN ORBR I X 5 8k0HEH
R4 U T B[5], FPN 240 L=k PEH 23R
EIND L MBI EIRE OSRDHER S 4. B
FERAMEE SN D, & 512, JEEN OMHEL LA
LOMWEND IL-6 AT VI DEREHEL.
FPN O3 %z Gl EE T2 ENHLMNER D ~T
TP L FPN OPBIRM: & SN D8k D5 FE D
K Lo TV D AR R STV 5[],
TFR1, FPN ORFERIUT LY | RGN O 8k
FERSHEIN L . & ORGSR L D pR OHEHE AMEE S
NHEZEZLNTND, £, SROITRRICEE T 5
7z UF R, BEREOMBEFICEFEL, miE
TRV INEG DHEATESCBE DO TR OEI LHHE L
TW5, SRETEE L, MG, s, M. Jp
BIE 72 ERE A T LM ENTE Y REDOT
BIZBEET SR L LT, 2 b OB E R I1X

LBl C i i

BRAEIZHNHNTWD[21], 7o, T4, BN
ER 5% (TME:Tumor Microenvironment) 2’ JE 5 D7 4 |
R, BEAHIZBEE L CW A AREMER H D . EH S
TV, FEORHED—D>Th HRIEIZES L, TME
ICHFEET DI PERSS~ 7 n 77—V Lo - A
SRR, KA BT D Z LT K 0 | Bo8kBEE
2R BOMEIRE UTHIE L, EomMlao gk
R & T D InER 2 GRS 5 K2 Bt 3
HZENRDOHIL, ZOHRFRFICHFELTND
ZENHBEMNERSTND[2],

IVA&HDIZ

BUEE TIZE M ORI DWW TR RIE 2 ik D
LN SN TEY, Af T TFRLIRP2FPN %
HUDNT Z OABRI) 72425 ARNIZ B T 2
(ZOUW TR L 72, 8RO RERE T 232 b L kDt H
PERERND & AR RO A BB LT
TEBHEINTWD, A% I HITE M TOSKMREH
DWFFER S Z DZW, TEFAERI~DISHI D 78 &
nonZ L EHFET 5,

V.23 3CHR
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IIXC®IC

BT, SEDOV IABZATH) FT AT =2
S #¥AK(TFR:Transferrin receptor), %1795 7 = 1
7N—F . (FPN:Ferroportin), #lAN T OENTE 21T
272 VF U INOOHEFHICEEGT L2 N
B OB 9 5 8k & > 3 7 B (IRP:Iron
regulatory protein)lZ & > THIFEI S L TE O [1]. FHN
DEROMEFPENRTN TN D, Z OEROIEF M
EINDE, BT = b RSH02 + Fe?t —
Fe’' + + OH + OH )% filt #f & U T 4 it 55 Flt
(ROS:Reactive Oxygen Species) % 2% L. DNA <f
NEE 2R U, Bkx 2o, SRRZMEE ., 7N
A~ —IR7e EDOFRRP, $ERZ &1 O BB DIIEIC
BIGT5Z BN oTWA[L], L4, £D
FTH, EWRAE EEMARIC A T T
FPN OFBIAME T L FPN O BLSFIE D T4 & B
BT 5 LW o7z Torti © DOAFFES> TFR1 23 i #
R DR, A FITERT 5 & vvo 7z Jeong H D
WFFE[2])702 & k&% 709 & S O B A4 7R TF 783
BEANZAT DI, EOFEMDRIA S > 2H 5, il
el CiX, TFR1 X° FPN 73 & OB & L R 7 E h3 A
£, AT, EBICEDY | £ 0 ORBIEIENE

IXIEF M & B B L LT D, £/, Skidiiia
HIHICBID AR 7 Cd v | il X e # AL b
CHISHEERE DS B T 0 A I X BRI A R D
R HIAE & 0 SkOAEBICBUK T & 5 [3], AR T,
TGRS E TS T 2u S b= R LR
NDHIET R b — AMBSENFET D2 ERHL
e SHL, Bl iR S LI STV D,
THRONDEMAHEFT L, JEEORENY THL AL
L EF L— FERHIREAI T = e 7 b= 2D
R I T X L ARV RIBIERIER RV IT L 5 T
TR DT LUMERINT 72 2 WREMED & 5 [4], AR Tl
BV C 31 2 BRSOV T F 28R
FHEIZIT D8 LUWIBRRIE I OV TR 5.

ILEMER T MR DE/L

1.5L7%

LRI DEROEENT, Bix 7B SR CRED
ENTWVDA, & MBI 28R & I RIE Y A
7 L OREMEIZOWTOMIEIE, HacmE ST
WV, LA L, FLE AR OSRIREE & L RE U
AT \CBER B D Z LR B H LT
HEEE O & 5 EH Tl MIFSRREN N &0
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W STV D[5], BUE, Flin, SR, HPERRER
Wl 7e & OBIRHIER 721 Tl . FA T A
A NVRBRBENER G FIE Y A7 OEE/R R TH
HEINTWD, ZOHTHRBIEIC L 2B
JESS DHEITICEE R BER AR LTV D EB5 25
LT %, RCS(Restricted cubic spline) 73 HT1Z & 5 & |
BHEIC L DBBHETUR, A~ LBE IR R OIRE A
SR D~ LB & L FRAE Y 2 7 L ORIZE
AVETBEME DGR HIVTZ[6], 7. 7 T JBRIN
77U TR EEE LR L ORICBRE D2
MEGIL, TU7 Tk, SRREMEWVIEE, BN,
77U A TIE@MWVIE EFIERIEY A7 L BHEN &
D, =TT AU B KETIZZOL D B TFRD
HAIVT, HIERR), BRI L > TH BN &
% AlREME A 7RI L TV B (5],

HBE L~V T, FPN OR B A2HE+ o ~7T v
VEFDHIMIETH D T ~T T DREIN, IE
WO AR CEE A T < L E R
IS LE S TR E S @ 2 & B BT 72>
TW5, ANZEEZL & & RIERIZ. FPN OFBUTE T
L[7]. TFRI %, [EFFLEME & Hfg U TR
TE L ARBLL TR (8], FRTIZEFE, ArfEmHA
77 CEEMEREICS UCRBLN E < L I - IR
TEH A F~v—F—L L THWBNTWS, £72
Wang 5%, FLET IRP2 25 BREIZEH L, TFR1, 7
= UTFUORBEBE#EL TS Z L E2RE L9,
Pl bEo X5z, SLEICB O TR RE N L E
720 IR OB IIBFERN L e 0155 2 L3
FFEND, BRENZ 212, BREZROSEFICB WL T
& B OFE T D TFR1 DEENZ DWW THFFEDMT o
TWb, b hOFRE & L7 R & £ O 2L e
(FMC:Feline mammary carcinoma) % F\ 7= fF48 T,
b MELEEEIRR, S ORELT - M & O BT

biTc, FIEBIEFLEAIERR T b BIH DR S,

BREZ OB CHH - RipRIEN S LTHWOR
% ATREME A R LTV B [10],

2. KG9
RIGREEAARRIZ 31T 5 TFR1 8L, EH Ak & b

NTEL o> TEY  JEEOMEELFHEREL TV
ZEMHABMITR o TWB[11], F7= Cui C B,

10

FTCHE i

TFR1 ZEBLE DK T K 2 KRG O HE 5l O fii]
Tt L7z— T, 2 OFBUK T 25 JAK-STAT #2#%
ZIEMALT 5 2 & T RE, B A (et LT
ERHETDHZ L HME L TWA[12], &5, IEH
HH & T FPN OFBIME T LTS Z & b
SMERD  JEENTHROERENEZ > Tnb 2 L
DHER S AL, T 6 OFKBIEE R, KpEE O
DM T 1% DFRIE & 72 5 FIREMEN B 5 [13],

3.

EsEE ML C o> TFR1 ZEBUL, [F] UBHE O IEH ek
EGRIARIZ FE A CTRiZE B L. AR O 58, IR
FRICHERR T TH D 2 ENHE STV D[14],
FENBIE 12BN T NP DFBIL, EOHEIT
RIHE LHERH Y AT UDORBEOR I &
FPN DR B EDE S 1T, PHROBS L ABICHEE L
TWADZERFEINTVD, 2O LI, MiEn
DR R D OEITICEBR L TVD Z ERE
ZHh, ~NTTY Ll FPN ORBUL, MElsrs o #r
T 72 TARHERE & 72 2 ATREME D & B [15],

4.fif8

fitiE D fc b BEARRIKITRIECH Y | 2 OfhofE
BRRT-& LT, Bl 7 ARZ b, BEEE. KRI5
Pep ENBET oD, @, RIITEL7 =V F
EREG LTV DT, IiffkiIskc X 5 8 E 2
TRV TIX ZICE £ D EITHNC L 0 $koNiEREd
5 Z LT MERAEFEIND Z ERHA LN
TWB[16], £7o. BFELAERKNTFTHD LN T
BY, ak— MEICED & REAOHEEN S
WANIE DRV ALY BiEO Y 27 REmnZ &2
WEINTWD[17], MMEFENTIE, FE/NHIR T
DERD 80% LA LA fH6d, = DT b iy, iR
W ERENZ < 2 DTV B, SRS
BUEVE ALFIREZ EIBRIEXH 2 b 0D, kb
IREEOUE, RN LEL NS,

SEMB LB LD aTc L b & moY T
AT TREREWIT W — 5 CEEMEICRB T
% TFR1 8L, EFMIEICHETEHWI L8385
MERHoTWD, 72 TNM 48 TIE, T2N2 TS
SHBLLTWD Z ERRE N TUVAH[16], The
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Cancer Genome Atlas(TCGA)% FV =98 T, filigs
FHARIC I D FPN OFBLL, IEFMHEMRICH~TK
AT LTVD Z LA ERE S 4L, FPN ORI BT
FHROBX EEARE LT, 2, i T,
NTUDUNFERICEELTREY ., U Hilimge
THEMEENHDH Z EHMEINTWA[I8], Lo
235 T, s C b BV O R T & 5 ST R
BEETND EBZ B, FPN RO VUL, fifi
BOBZWoTHRELEAT HEER~—I—& LT,
F 7R B OTRIEAEN) & L CHERET 2 FTREMED
b5,

5. FESERE

ShuChen 5D A X 3HFIC L % & | TESEREOBHE
T EFE & A THIIESR O MR 2 & 2 B
SN LTE[19], T OFERND, T SEE TIREN
B DBAMR LTV D ATRBPEDS R S D A5, T
RO TMFRITT N THEOATEmISNTEDY
HIFRAIC B A BT B I TE LT, TEH
i & BRI DWW T ORFEMEIZ DWW T 72 S 0F
WHRNLIETH D, 155 & AR ERER —
W72 G d 2 BB ClE, TFR1 2SHIAE AR HE e
BIZRELTEY,, EFELEE LRI T,
B BAICBEIFRE L TV D Z ERH LN - T
WAH[20,21, ZDZENnD, FESERTH TFR1 28
HINL T 5 ArRENED 8 5, AN Tl FRICRH
I TFRL M@ L TWD 2 20D, FESERIC
BWTH, TFRI OFBUT, FEOMETE LFEBI L,
FEDOBWRHHEIT ISR O~ — I — LD Z LM
RIS,

6. T E

A DERITAL  BERP 7R ED Y 27 ERERD Y |

FRE P TP SR D~ I8 DFE RN T~ (A8 1
B2 Z L0 ME S TWAHR2], 2oz tick
0| BEEOBRBEERNN TEEREY A7 SRS
% AREMED RIBE STV D, BRI L D EROIREHE
AP L7291 5 & OO | flliE L~ L TERAR
WEREPFETI0EHALNCR>TELT, 75
SRR 72 DI TR EETH 5, PR — 72
G 5 RS R Tk, BRI T,
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FTCHE i

TFR1 DI BB DB OFPN OFEBE DK T A3
D B, FFECINEFE D X 5 e R E N Z -
TWAZENRHLNERSTWA[2,23], LTIZR-o
T, BRI THL TEEE T, FROEKR
HEREPEZ > TWDHAEEERH D Z & TEIEE
TIE= A hu b OMcTaEFNIKENBE 53 55
BREY, A a bl XSO HIE O A HE
HHEZ DN RKEHEENATHH D,

7.5R 5L
OREFEIZ IV TL e b — IR 7 2 A 7T 548

AEAFER DY 9~34% & AR Vi S EE S 4 (HGSOC:

High-Grade Serous Ovarian Carcinoma)<> HGSOC
DRTFEIRZE & STV D HERIEINE b R (STIC:
Serous tubal intraepithelial Carcinoma) CliX, #fEHH
AL g L TIEF HIIIC e~ T, TFR1 OF
LW, FPN ORI 7 = U F 2 OB
oI, ZOWEETHRABREPEZ VDL L
DS SN TWDH[4], £D—F T, FEEMEoH T
TS LR FEREHE MRS (LGSOC: Low-
Grade Serous Ovarian Carcinoma)Ci%, TFRI1,
IRP2, 7 = U F DI L, FPN OFEBLAH
M %70 EIEFE MR E P EE R L TnD 2 &
DHIHNTWVD[24], Fiz. B OL LR V-D)
HHLAL D N DN T BIFFENTLNA TV D, Fl 21X,
HGSOC DHIEMATH 5 & S, IEH R INE LI
D ABIR T 28N U CHE B v 72 IR B o i 5 BR 4
AMAE(TICs: Tumor-initiating cells) T & [FlER DOERAH
FLE NI B A, FEETEAE DRI B RS 7> & SR 5
B Z TG Z L paRdE Sh4], SEE R A 247
L35 & TREZER, RINBIRICRE S FHFEST
HEBEZBND,

M.7 =2 h— R DOV T

1.7z b—TRLIX

TS NV AX A= T 7 U—RT AR h—
VA LIIR D BMEAAE, ROS RAFME K QN R b
FEE OEMZ FHH & T 2T IR S o Ma st
Thsd, I har NI T oM, IMEORRZ, B
FEDO¥EINZ2 L FITHIRFRELDRE T H 525,
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Gln

Uvy—2 4

YA Lo

l DMT1

Cystine

rd

LIPT — ROST Sec—tRNA -
t
HMOX 1 1
t 2 . IPP = PP =+ SQS = =L =7
\RF2 Ferroptosis 1
t CoQ10
Keap 1 HAosw R
1 FEMRBIZ E 1+ B Ferroptosis FE R
(Targeting Ferroptosis to Iron Out Cancer.Cancer Cell,2019. 8 ¥ —#BE4Z)
26, FEMRL CTIX, kO L5727 h—T X T L ST Fe2'lZE LI D, FfEMIT, Fe2'ld,
Z AT D0 2 S HERR S VTV D M3, 8RR DMT1(DMT !:divalent metal transporterl)iZ &> T

NEME T HIZEMTsE,. 720 F—vAD MENAHTY RY—ALMED LIP I X
EEEZITR0TL DT ENRS Mo T NS, EHIT, . 7 x> bR X0 EVERRSE (- OH)D AR &

T xn 7 b= AT D BT AR O S Ziicke < WERLIFEOERICE Y 7= 7 F—
MIEFMEED bE< o T0D Z ERHLMNIC VAN D, Fl2. U Y Y —2AlE, NCOA4
725 TN D, ARG DS ML D Bl R BT 5 (NCOAA4: nuclear receptor coactivatord)Z /I L7z
BAERIFL, 7207 b= AOREICHEE LT FTH(Ferritin H-chain)D 4328 U C, KREDEK %
WHTED BT LWIBROER LT T =r 7 h— BHETHIENTED, IHIT, ~LDF, B
ANMERENTEBY, 7207 =Y ZDOFIZBIT N AR FE DR A B3 5 HMOX
HIFFE N RIEICHEA TV D, OB B IBEIZE T 5 (Heme oxygenase 1)Di#FI727E AL, LIP Z 40
7z b= AOABREENCOW T, £ K SHHZETTn T b= RETLESEH(K 1),
COPOTVRNWR, Z72u T b=V RF, TR B LMo T, SROREN EFRT L, 727 h—

— VALY BRERENREWEEZ LN TEY 28 AN D WEgI A £ D271,
AABIRIZ BT DGR 2 i S 5 720 D

NILTEHRHERG & L CHIfF S D, 2) 7w b—TRLIBENRH
7 7% RUBR(AA)E T Ul AA (TSR

2.7 = v 7 b—V R X BHRFEERE g D7 L N-CoA ¥ T H—BRHET 7 IV —A
1) 7=v 7 b—T R EHRH > 73—4 (ACSL4:Acyl-CoA Synthetase Long chain

gk A, i, IR L, SkORAF A XA family member4) O/ v 7 X0 RT VUL AA D
5T 2 S ESERBIRFROX VR TER, T = U UNEE~DFAZEST D) YR AT 7 F UL
77— AR D E A T D 2 L AR aY TN hF AT =T —F 3(LPCAT3:
SNTWD PERENLFI DI TR I A7) Lysophosphatidylcholine Acyltransferase 3)? /K%,
LA L. TFRL IZ K- THIFENIZAY . Fe3'id, Mz 7 =0 7 b= 205 U CTRUEIC 2, A
STEAP3(Six-Transmembrane Epithelial of prostate NuCBOBEEOR#D TH LA Y R T =1

12
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FTCHE i

FINI,I,m
Xe= AT A

=

—

Cystine GSH +

GPX4 + Se

7

Ferroptosis #%

e
t

Sec—tRNA

T

G * [
[PP =) PP SQS = o
1 X
CoQ10
Ao ox
FIN IV

Ferroptosis
Keap 1 + Nrf 2= Npf 2 | =emmmp [MOX | ==mmp [[P | =mmpp ROS | e e

N

/

2.7 107 F—RFERIOERAKSF

(Targeting Ferroptosis to Iron Out Cancer.Cancer Cell,2019. & V) 2tZ)

v U > % (IPP:Isopentenyl diphosphate) 1%, = L &
T 1 —/LDEARK. Sec-tRNA DA VX7 =LAk,
CoQ10(Coenzyme QIO0)DPEAEIZEETH S, IPP A
ROMFNL, B/ 7 a7 A > GPX4(Glutathione
peroxidase 4)~0 Sec DFAIAIIZLE 7R Sec-
tRNA DR HET 5, GPX4 1L, PUFA (Poly
unsaturated fatty acid)s-OOH 7> PUFAs-OH ~¢& bt
Fr~vAdy RefEmb L, &E&ERIZ ROS OF
RO 1), D7, GPX4A [T AN & e
EHRENSLFAME—O GPX B2 N TWW5, £
7e. FUNRTF RROFEAHE TdH % GSH(Gluta
thione)l%. & L AEIFMED GPX4 OfifEsE & L Clg
BHoe e~ rdd v REETTH&EEZH- T
WB[27],

3) 7x=uF b—T R EEBRLBEAH

Xe-V AT ME, MlEN Glu ZRifastic, Afast
VAT U EFINIZELRE L, A T A =2 S Ol
BRI LU GSH SO 7o HIZT A F 8 Cys
ICEBEND (X 1D[27], Xe-v AT LADBLES I,
VAT ORIRANEADRE D L. GSH A3
1B L, MEEMIC GPX4 BARTEME(LT 5720, ks

13

W7z N—I REFET L,

4) 7xuF b= Rz LE—RE

TINHEIUNRE LTaBNDS 7V I R
L, v AFURZICE-THlIERZIEND 7 =1
TR =V RIIKETH D, SLCIAS b T AR—4
=& LTV Z IV OMVIALDIE, I by
KU T7DI N4 F—F (GLS2:Glutaminase 2) %
L2 I ORFE., SHIZZVZ I -
FxH afiig k7 A7 2 —+F 1(GOT1:Glutamic
-Oxaloacetic Transaminase )&/ L7= 7 /V % I Uk
MOED a7 N T IVENBEOEROMECLY 7 =
n R =V AT BIEEND, LIRS T, Z %
IUHfRE. IR RUTO TCA 4 7 VTH
WTC, o= NI NAVANVERESET 228 T, 7o
7= AERET D E STV D[27],

IV.SRBHER B IV 5 1R R
Txn T b=V AEHETD 4 DOFENFESL

ENTWb, Z77A1L D7 x=ur h— AHEA|
(FIN:Ferroptosis inducer) | GSH =518 312 = &
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werm g | g
/ I l I SLcsm

STAT1

o

IFNR

N

Cystine

l

GSH

l

GPX4

1L

BT i i 1

Ferroptosis /

3.CD8+T #HR&(Z & % Ferroptosis S5 E R

(Ferroptosis: a new approach for immunotherapy. Cell Death Discov, 2020. & ¥ —# %)

TYEAI L. 7 7 A1 ® FIN X GPX4 Z EBAHZEAIC L
TARIEM L, 77 AMO FIN X SQS- A /S 1 ik
K2 LT GPX4 & CoQl0 #F5ye &1, 77 A1V
@ FIN X LIP Z#¥NS® 50 8kzibsE5 2 &
THREMBILEZFHET (K 2), 62, 7=u~r
b= A BB DT 2RI A TR IR & L C
F I AT 4 U OERND D, RO T
CEAbER T /R 7 DELY A I & 53 R e < MK 5y
RIZ XD 7 = b BUS ETEMERESR DFE A DM
i, BRI AT Z LN TE B[27], HAIMTED
B H/N— A2 —f kX, 7 VvEF A & NADPH
DT DOL_ANRELARTLTEHY | IFEERL
(2 DR R A R o T D 2 E b
>7c. 7z, GPX4 FHEANL, N— A X2 —Hiflai
BWT7x07 b= AL DML EZ I L CTH
HPCBBEE D Z ENH LN TEY, 7=
07 h—V AT AR b= A BT B D
W7uatwATHHI LG, FINIX, 74 h—v R
Z A DAL O AT A 5 IR 5 72
DA LRI & L TRWDICHIF STV B[25],

FEITKE U C ORBERIEIT, R SOG & 58 L O
IR 2R BRET D Z & T, EBOKRE., HiE
P LT D, IRFERITIR LN D O DO—FEH 72
DT, BIETIEZ < OIEBAL TN A DI,
FEIRIRICB T DO —2 Lo T D, 1T ALY
DIEEA CTEREBE L CW\5 PD-L1 1L L,
PD-1 <° PD-L1 BHFEAIZ W 7o 0B R —xny ¢

14

HD, 7z T b= AT, SERIEL GRE LT
BV FIN 23, 1B A D 5 AREIED R S 4L
TWD, IR X > TIEME (L& 7= CDS'T
falx, IFN-y ZFEA L, Xe-V AT ANDOY T 2= v
k@ SLC7AI11, SLC3A2 72 & Offn TR B AR T &
. EEMLORE R L A REE ST 5, 2Tk
D7 xzu7 b= ZOFFENE Y | HUEGER A
BN, AL 2 SEIR S8 2 (X 3)[28], T AlARIEEk
& DOBIMEMRIRL (BB RT D & T MR O HEFH A E
FHI, BRENCGFET D E DNABELZ5 &2
[29]. — T B, MlaOEIZL>TT7=n
TNV AN R R o T D, Bl MifaRe
iz B ffE(MZB #lifc:Marginal-Zone B Cell)i%.,
JENE M B #ilE(FoB #fiid:Follicular-Zone B cell)iZ Fb~
TR + 5 v AR—H —D CD36 DIHENL L |
BRI AEZ W oT<R2Y, 7on T h—v R
DFHE 4L, Bl OENE I EBE 5252 L
B LIRS THBIH D29, v/ r 77— T
t ., BlIE & RO E 2 Ff> T b, RIEEM %
oMl ~/n77r—I, M2~ 7 7—JC
T, —ER{bEE F A Rk R (INOS:inducible Nitric
Oxide Synthase) DFEELED = < . AEEIEERKIZ) L
THBMME A EHO-0, 7207 b —3 ZA~OEZ M
MRV EE 2 HIVTWA[30], TME T, fEE
N CD8'T il EIZ/AET % CD36 A RENIlE i
oM zEL, 727 b=V AEHETHZ LT,
FA MIA OB | T AR OPUEEER
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FTCHE i

OBLAHE. MZ BHHAR

CD36
O o —tp Methylase
®e
Ferroptosis l
] NE W5
N B it A

_/

OB1#fiE, MZ BRI .
I | I CD36

oo - \Methylase

I

Ferroptosis

iz}

Wi A b

N

K 4B#EICHITH7z0T F—X

(Ferroptosis: a new approach for immunotherapy. Cell Death Discov, 2020. 2 ¥ 5[ )

KT 5Z ENHS NI > TV 5H[30], CDS T il
TR D 7 x 07 h—y A zWET D L HUEEHK
RE A EL, 7xn ' b= REFHETH L 2D
BEREME T2 2 L ZFFEL AR HY 7= 1
TV A L REFRE O AR A B = X LI
WTIE, BR LMD LETH D,

ZOEIT, T=u T b= AL & T DI
ZBET 2RI SNTHEY, 7=n S h—v R
& CD36 ZHE & L CHWD 2 & TR IR E
DR CE L RN H D, Lo, 7=r Y h—
VAL Z LSO Z Rt 0 & 55
ZERNEIX, PEG2(Prostaglandin 2)73 & O E ANk ¥
H OB HIMERDIEIZFE 5 SR T | I IT 5%
kR T DR B D, £, 72w h—
YA G OET ZBHT 5 5T, RS
F-/3% —(DAMP: Damade-associate molecular
patterns) > 7 SV & 5 2 L TRIEEMH 251 &
U, EEHUNREZFET D, Zcd Y, &
BOMREZIREST 5 Z LR FEERID, 7=2u 7 K
— Y A ZFERNT T D IR I, (HEICEET D40
BN D,

V&b iZ

BUEF TIZEAREH OZIT OV T F A OEMEE
BT BN 52 H 5, 4 H. SRR LS
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I B ALTFIRIEH BRIRIE Sk le EIBE ~D
(REEPED D72 < RDB R DN DIERIEN S HRE
LTWAIZH 06T, BARIZT 5 EMEIER DI
CHEBITFEA ML TN D, ZHE, s s
P FMER E 2R 2720 Th D, 20 L H 7
BURZISE 2 D L < O TR BN D8RR
FURCBLR BB T IRIR OB BES Z O E %
RS D 1 D& LTHIRF SN D, SR IZELA
FEWERES LTz h— 2% LT
RIRIEN S BRIIFF SN D, FRAx RieR e 7= 7
F— ZOFEERZEZFHE L Do Ty
N, 7z b=V R LMOIREEE AT A Z &
TIHRFERNEE DL Z LB TR, ZRHOD
RSB DEANATONTND, 20X HIT, g
R BF ORI A I =ZALR, 7o S h— R
L E LTEIRE O, 4% OFEIRE, T&IC
FFICEETHHEEZ D,

VI.Z3 3R
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L IZC®IZ

FE S OJRIK D) 70%i% HPV (Human papillo
mavirus) -16/18 B3 5D TH Y, @RI I N
U 7 F 1% HPV-16/18 BUZ x4 % 2vHPV U 7 F- >

(GSK #f:Cervarix®) & HPV-16/18 Fljz e a v v
72—~ DJRK Y A VA TEH DH HPV-6/11 Bl ANz 7=
4vHPV U 7 5> (MSD #f:Gardasil®) @ 2 ¥ TdH
%, 2vHPV U 7 > 4vHPV U 7 F 3N EN
HPV @ L1 B51% BRI, BERHCEBLSE AT
WIZFEA & iz VLP (Virus Like Particle: ™7 A /L'
KL T) 2 E50EB AT 7 F 0 Th b,
FETERI D KB "B E M HLEGAER (008 #A5R) (2
BT, 2vHPV U 7 F (X HPV-16/18 Bl 12 » H
Pl E O & CIN2 (Cervical Intraepithelial Ne
oplasm) LA EDIFZIZxE L TEILZEI 92.9%, 98.9%
DT FEE R L. 4vHPV U 7 F 3B UHFEAER

(015 3%k, FUTUREI) (28T, HPV-16/18 |z
B 7= CIN2/3 X% AIS (Adenocarcinoma In Sit
u). HPV-6/11/16/18 BB L 7= CIN1/2/3 3% Al
S, KEarvu—<Zx L TENLI 96.9%, 93.
8%. 98.5%D T EhshH A~ Liz[1],

KETIE, 9vHPV 7 7 F > (Merck ft:Gardasil®

18

9) 732014 4 12 I kE&MmESESM R (FDA: Foo
d And Drug Administration) TH&F[ 4L, Z® 9vH
PV U7 F 1% HPV-6/11/16/18/31/33/45/52/58 i\
T DT F T, FESE, DS, WEES X
O DA ORLFHPEZE . BIRIR A £ 721X R Z2
REarva—~OPEENE LT, LR
ST BHEA~OERNFEA S, EBEICER ST
%s OVHPV U 7 F % HRMICH D & ko1
B, SRR, RO 90%, At & BRI
i & PERRIEE DK 90%., T =H SRR D 70~85%
TR BBV [2]. OVHPY U/ F DI F
S ERAERECEMIC BT DA R, 2
EPEIZONWT, £, SFIEREBHESCREHIE
IZOWTERRRBRT — 2 BNEHIh->oH 5,

Z 2 CAR T, 9YHPV U7 F o Oa M, Sk
JEE Je OVZ2 Rl Z W TR T 5,

II. 9vHPV U 7 F L OB ZMEIZ DN T

[ B 4L [ S 1Ib/IAREBR - (Protocol V503-001 [NCT
00543543] : 001 #BR, XM 4vHPV U/ F %25
i) ICBWT, 7¥T 5 HE (FHk, BA, #E,
BB, 24 N=1717) D25 fik kT T o7 AV
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T T 5 AETO 9vHPV T4 F @ HPV-31/33/45/52/58 BUIZxt 9 B FRH%HE (001

AHER)

) PHIRR= (- (RAIBEDA X2 MRAEBE AFBEOBENE) / (T—=F U NREDA N> MRAERS 7T —

HUNBEOBIENAE) ) X100 (%)

HSHE(TSON, FY agrT7 Axa,
~b—; N=4744) @ 20 fiigk = et 18 WE, 1
05 ftigk @D 14215 ADOFFN M (16~26 7%) % %5
\Z9VHPV U 7 F o OAWED G S v 722, 3], 7
T 5 B EOHERFIZBVT9VHPV U 7 F 0,
HPV-31/33/45/52/58 BUZxt L CHA & Z A OHBRAE
TIEENZEI 90.4%, 94.9%, FHkL B, #HEO
PR TIX100%D PRI R AR LT (K1), £72,
HPV ORIz WGE O PHiRRIT 91.3%~10
0% TdH-o7= (X 1), 9VHPV U 7 F (%, HPV-52/5
8 WA D FFEER YLk L T PBiZ R 2" L, HPV
-31/33/45/52/58 BIBTH O FFGEYE (6 7 HLL LR
12 7 AULE) TR LT, ZNEi 95.8%., 93.9%D
TR ER L. (K1), 4vHPV U 7 F o % 4HEfE
L7408 Tl 727 5 B E$ T T HPV-52/58
B8 D FEfE i e ks K OV S AR 22 B A3 i
H %o 724, 5], 9VHPV 7 7 F (%, HPV-31/33/4
5/52/58 MIZBHHT 5 ESEHTMEBZ RE DO U XY
Z 92.1%E =8 (B4 1), HPV-52/58 BUCETET 5
FEGEMRZRED ) 27 0D b RENT, &
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52 HPV-31/33/45/52/58 B2 B U 7= -5 S A #R
DFERIT100% Lz (K1), 97T AU H
DHERAE1ZF\ T, HPV-31/33/45/52/58 T BEHE D FT
fHEH (B3 2 9VHPV U 7 F o O Tz RIL, &
SRR DS, AR, EOBEET 92.3%., &
BEPERE O S SHER BT 90.9%, HH 15D L— K
DFEHEHRE T 98.0%, HHWPDH T L— RDOIE
Bk L OWROIRE T 93.7% Tdh > 7=, HPV-31/33/45
/52/58 IR O Ffeii e (6 - A LA EB) 1Tkt LTI
952%D PR AR LT (X2), X512, 9vHPV
U7 F 0%, &E 6 EROBIFEEICE Y, HPV-3
1/33/45/52/58 RN BEE4 2 1= SHyE . AME ., e
BXOoh s 5 MO HPV B ESE O R 12 6f
THHEMEDN RSN,
KETIE, 9VHPV U 7 F 2 O fE WIHARE O 5t 845 i
X H~12 T, F¥ v F7 v 7HE GRESNT
BEREHAR 208 X 728 B S BERE L CHRY & 15 <)
2D 26 s E T, BN 21 ETifThh T
%, F£7-. 2018 45 8 AIZ FDA (X, 9vHPV U 7 F >
Dl FAGRAE MR & e & BED 9 1D 45 3% £ T

fillf
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K2 STU7AYHAS5AETO IVHPYV T4 F oD HPV-31/33/45/52/58 B39 2 FHRIE (001 5XER)
W) TR (1= (RAIBEDA X M RAEGE ARABEOBENG) / (T—F RO X RGNS T —

HUNBEOBIENAE) ) X100 (%)

WZPER L7, Laprise, J. F.OI3HEET V&2 HNT,
KEOBATOHPV U 7 F BT 0 7T bk 27 %
MH A5 E TOLMEL 22 D 45 k£ TO Bk
IR L7 A1, BN E D EH L~ L 0 f 2%
ZHEE LT2[6], 4 DOYLiE HPV U 7 F o #fd
U (26 m%. 30 k. 40 5%, 45 % £ TOLMEE Bk
DU 7 F OB &, BUTOHELE (11 %05 26
ETOLME, 11D 2l ETOBM~DU 7
T ) &Ik U CRRNT 24T 7R o T, AT ORGSR,
ﬂe@fﬁﬁ@ HPV U7 F o EFfET w7 KT LD,
100 [ C, PEESEE KON CIN2/3, F-ESEfE. 15
S LIS D HPV BEE S A DRREENZ N 82%.
80%. 59%. 39%iE L. BHLHERTE 5 &Pl
SNTc, LinL. 45Dt & BRI T 7 F o Hfd
EILKLTCH, BUEOU 7 F oML i LT, £
NZH 04, 04, 0.2, 02 KA > bDOBEINK7ZRIED
LoifF cElen e Pl iz, —J7, Ferris, D. G.
5 OWFFRIZE T 24~45 O A LPEX, 9vHPV
U0 F U E 45 HPV RO & &, #Hi
72 HPV BRI 45 U A B DH 2 L RRENT-

20

[7], S BIZ, 2D DEEGLE 6 7 HUL LIl >T
Fife L. CIN2+ (WA IR, Lo BRNAEZ)
RRMEETEEEA S X E T RN D 2 &
B, A HPV YL @ B BN AR 2D 72 3
DI ENWRBEENTZ, LI -oT, V7 F %
HEFERE IR L TH, HONDFIRITENTH
6&%Méht_k AEIZ BT H HPV ik

AHEMEIZFICH D 2 Evh . HPY R Z L
ﬁﬂ%%#ékbm@ﬁ%&@@ﬁ%ﬁ%%%@:
WIRHNC D 7 F U BT 2 Z ENEETH Y | R
NDORBEFEE DRI DX v v F 7 v THEMEIIR
JEGL DAL HPV AR < 2 &R TE D 72iR<
HESE L T MR D B,

1. 9YHPV U 7 F L DG ERMEIZ OV T

001 ABRICIBVT, 9VHPV U 7 F 0%, #Iicht
HPV-6/11/16/18/31/33/45/52/58 HiiK it~ % 755 L,
T YT OREREIZIBNT 3 BIEEERE 1 2 AU
oo N—T g URFITIN EE R LT, £,
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HPV-6/11/16/18 B Zxt3 % 3 [EI B4 | » H#ZD G
MT (Geometric Mean Antibody Titer : ${AI - HLik
Tl - BRERES n ik LT, 2B O /fi(Xn) OFE
DOnEREHET L LI - THLND ., HERE
BEOEY J4M) 1 X, OVHPV U 7 F U BifE#H L 4vHP
VU U FoufEE THRRI%E Th o7, [8, 9.
U RBR (V503-002 [NCT00943722] : 002 7#k5R)
T, TVT 4 E (R, &E, BB, ZA1)
D16 i O T T T AV T 5 HE (7720,
FU, aarET, Axva, ~Ub—; N=628) D
11 fiigk & &de 17 HE 72 fiigk (N=3074) DDA -
D (9~157%) % 001 RER THRZR & 72 o T2 F I
PE(16~26 %) &l L, S mMEARET S av7z)2,
3. TIT DA D 98.8%LL B, 9 FEEED
HPV OZNZEIUTOW T, 3 [RIHEERE 1 » ARICE
Doy R—=Ug rEHTWE (K3), bkoBD G
MT ¢t ar "=V a UREEZEEBLTYH, fRIT
Ak CTH T, TT 2T AU DOWREIZE T,
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3 EBE 1 » H%IZIX, OVHPY U 7 F U 2R L
72 #ER @ PPI (Per-Protocol Immunogenicity) #[H
D 99.3%LL 23, 9 FFHO HPV (ZxfT 5t r a2
—Va &S L7, §THPV cLIA (Competitive L
UMINEX Immunoassay) GMT (X, 9 X COHERE
IZRWT, 3EBEHEM 1 » HRICE—2ZITEL, £
D% L, 3 [BIE#ERE 30 » A%ICT T b —IC5E
L7z, BHWLMEIZEBWT, 9VvHPY U7 F U RS 4v
HPV U 7 F U EEOHT HPV-6/11/16/18 HLD GMT (%,
3EIHEER 1 » A0 D 36 » A% £ CRIROENRE
Zonlic, —J, 3EIAERE 1 » A2 5 30 » H
BETOGMT 1L, D - DD BENZIELY
HEVEAEMERF LTz, £72. 9vHPV U 7 F R

X, DD LDIFEALE (92.6%~100%) 7233
[B] H 7 30 & H 1% % CICIMIE RS A /ERF L. 250
THEDIZE A E (77.0%~100%) 7235 3 [B1HHFE 54
r A& ¥ TGRS /R L7z, 9vHPV U 7 F
NTKET DR 7 E AT, 3 I B 1 - A
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I~ 15EEDDEE - Dz

B 16~26m %kt

3TFOTDLE D& 9~15m%) EEFWLEMNE (16~26%) D 9VHPV T F Ui%iER 7 4+ A B D& HPV 2Dk
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FTICBE S, MR LD HPV ¥ A T ORI
PH7v 7 7 A ik, 2 E TICRBRE M 2K TRl
ENbo R —% LTz, 10], BEGERT
%, 9VHPV U 7 F U BED— RO GRER (AT
n=150, 777 AV I OWERE 95 4 EETe) &3
Bl HBRE 54 W At TIEBR L, 36 7 A%LIKEDO H
PV HUIROFHGMEZ 51 L7z, g 058 % 7t
i3 2% 7=iz, 3 [BIHBEfE 54 7 H1%(2 9vHPV U 7
FraFry Ly UL, 1HEM%E | H%KICH
PV JUR L~V E2Gli L7z, 777 AU 1D 9vH
PV U7 FUHEH TIX, 3B S4 » A E T
PLHPV GMT 23§5fke L, 9 FfHD HPV §XTiZo
W, 4 B H® 9vHPV U 7 F 5L 1 ER AN
\Z GMT 2RI AU, 3 [IE#ME 1~ H#% I8
BEINT-HDO LY HEV cLIA GMT M5 51 7-, H
PV HUAS ST HERE# D 72 < &b 5 IRk L.

ZORETT ¥ Lo Vb3 5 L IEiBOERK
& BT 258 e B PURROG 378 8 H v [11],

HPV-6/11/16/18/31/33/45/52/58 ALiZxl4 2 3 [l H$%
il » A%OGMT X, 7VTKRRTT T AU A
LD - DI DI BN TNEORIREN] (N=679
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2) RFETDEOENLEDOY T =T L0 b
< (X4), ol (33— w3 0K
2], BA[13]12&T) TOBEHEFRETHY ., 9vHP
VUZF R TRCOY T 7 —F TR B2
fiRz s Uiz, £z, D - IR 5 HPV-6/1
1/16/18/31/33/45/52/58 ALK 5 LA SIE, 9vH
PV U 7 F ARG OB W LPEO ARG & bl L
THLMETH ST LD, 9VHPV U7 F - Of
SPEIZBIT D 5 AN N ED B D~ L A
BLENDZ ENLFESNTZ10],

ACIP (Advisory Committee On Immunization Prac
tices) <> ATAGI (Australian Technical Advisory Gro
up On Immunisation) Ti&, 9~15 K CHPV U 7 F
VE 2T H I ERHREIN TS, 2EHD
AT, 1B OB D 6~12 » A%IZ T O ME
NHY, ZOAF Y a—id, BIERESN TS
3 FE¥EO HPV U 7 F > (9yHPV U 7 F > 4vHPV
T2 F > 2vHPV U 7 F ) O EnEHHT 50
BMbbPHEREIND[14], 2 ZTlE, 9~15 ®iZk
7% 9vHPV U 7 F > 0 2 [alHEFE DO HELE &2 HAT T %
TEFT U AEZBRRTNL,
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2013412 A 16 HIZ 15 A [E D 52 ik CTEhi <
7o E B AR AR Tl 9~ 14 i D/DAE « Dl a5
L L7 9vHPV U7 F o0 2 [BIEFE (6 » H MR £
721X 12 » AR &L 9~14 DD & KT 16~26
OB N E G E L 3| 0 - A, 2 »
H. 67 A) 1O\ THRIERMED -G 23T i
72[15]e ZORBRTIL, HEAT V2 — b5
TLmWhkrar A= Vs, DR Dk
TIX 99%LL B, EHWeMETlE 97.9~99.6% 03 e % D
OVHPV U 7 F 4505 1 A%, T3TD 9v
HPV Bkt L Ckrmar =g U2 EE LT,
DA DA DT RT O 9VHPV Bk B HiAD G
MT (%, EHW etk 9vHPYV U 7 F 2 3 [l g% O
GMT IZXf L T4 > T To, E£72, HPV-45
ZBr< ZD1EN o 9vHPV Al xtd 5 GMT 1E, 12
r AR T2 [BIEFE L 72#ED 505 6 4 H R T2 (|l
PR L2 E 720 6 » AT 3 IR L7-REIC kL
RTEMN>T=, 9VHPV U7 F % 2 [algEfE L=
e D O PERMER, 3 IR O WD GE
FHEE RS TH 722 B 15 RRIC/R D ETICH
PV U 7 F B A BMGT S NIZIE, 9vHPV U 7 F
YO EHERE (07 HE 6~12 7 A) ZHEIEI HR
weie s,

9vHPV U 7 F /1%, 2vHPV F£ 7213 4vHPV U 7 F
VEBERELIZANCERATAOICE L TRY , ZET
BRI D 7 F T D, YIEIEFERFOF RIS U
T ATV a— Ve T T 5DITIEAF 2R E-
L3 EIOEMPLEL 705, 001 3Bk TIX, 9vHPV
U7 F %, 9v-non-4vHPV BUIZ K ARABICK LT
BB 2 x L, 4vHPV B L Cid 472
G RIMEZ R L72[9], L7=dd-> T, 2Bl FE 721 3 7]
@D 4vHPV (F£721X 2vHPV) U7 F UHERA TV a
—/V%& 9VHPV U 7 F L THiseT 5 Z & T, HiED
U 7 F o HPV BUCKET 5+ 2B G605 &
WRTDHZENTED, L, HIZDFER
9VHPV HI~DUgEEE O WREM:, BINESFIC L 5 HH
FROWREME, U7 F AR DR e B T
EOFEMNEOMENL, $TIZ 2vHPV E 721X
4VHPV OFFEZ5E T LT AT 9VHPV U 7 F 2 &8
T 52 EIIERARS 5,
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IV.9vHPV U 7 F v DR EHEIT DN T

Tom T Shimabukuro &, 9vHPV U 7 5 &
L 72 A® VAERS (Vaccine Adverse Event Reporting
System) ([ZFEONTKEORE LR E LAE
FHEUET 20 21772 o 72[16], S AT+, VA
ERS [ZK[E T 9vHPV U 7 F (B2 7244 {ED
Wb A2 T 2, AotEds 2258 11 (31.2%) . FMEAS 15
66 1 (21.6%) TdH V| 3420 {1 (47.2%) (XHER]A
RAFEITRE SN T o7z, BIKTIE 97.4%
DIEFEFEIRER] T o o 7=, Fln A FLFR S LTV D
 (n=3764) TiL. I~1TMOMENEEALLE (n
=2992, 79.5%) T ->7-, VHPV U 7 F o DOHfE
MOIER D 5 F TCOHMOFRAET 0 HH
(DI FUHMHA) T, RR2HETHoT, 74.7%
DOMETIL, OVHPV U 7 F U NHEM CHE SN T
Wie, PEHERE DS T2D1T, MREE Y 7T (n
=1028), AEE - 77 U 7 (Td) F7=iTMEm -
77 V7 - A% (Tdap) (n=673), A BUfFH (n
=434) Th ol IFEERIERE LTI DFEWN,
Jerh, SR R b 2 S STo, ESHEALO KOG
O, ML, FLBEZ2 &) 13, ZlET 17.5%. Bk
T 18.0%IZF8® bz, HEEAERI TIX, 88 (33.
9%) . HE (26.9%) . H-Z X (25.8%) 23 EZRGELR
ELTHE SN, O9VHPV U7 F o TR Sz
LM T 0T 7 A R, U 7T U EGRET O R ER
OF—HE—FLTEY, 4vHPV I L 2vHPV U
JF L OEBBEORENET=F ) T T =0
DRI G SN0 U 7 F v (Bl 20X, i
B, 77V 7, BA%, #@EREY 7 F AV
TN TIF ) OF =2 L BHEPLTWD,
OHEICHRE SNEAEFS (DFE, Ko 81
. MERL ESBALL) 1X 4VHPY U7 F T
BlEsnizbo L RETH-T2[17], 9VHPV U 7 F
Y OREMWICET EH 05 D WVIE TR R
R0, BRIICEBE R A EFELIIML IN o722
LM, 9vHPV U 27 F 21X 2vHPV - 4vHPV U 7 5
VRRRICE R T D EF A5,

R O 9VHPV U 7 F BRI HESE S U e
WS SRR T REZR ARl D D HITIE, RRo T 2
FraEELTLE D WREMEN H 5, Kharbanda, E.
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0.51X VSD (Vaccine Safety Datalink) (2L T
W5 7 ik BRIt S L2 T —Z & DT iR
FI2IIAERRT O OVHPY U 7 F 2 ORRER & 4R -
# (BRFE, BiE, IKMEAKRER, BRa§F) &
OB A M L72[18], Z DOHFFETIX, 127005 2
8k 2015 410 A 26 H/»5 2018 411 H 15 HD
MUCIRIRD K T LT i - etk asdg b L, U7 F
v OPRER ] A (AR 16~22 JERT) . ARYRRAT
(TR 42 HETH ), ET (MR 19 8 H £ 0)
D3OG L, £, iR (1) WiRF
\Z O9VHPV U 7 F TR LD ks T O et & |

4vHPV F721L 9vHPV O T 7 F 1 ZhgdE LT
DIk L O, (2) MHURETZ 9VHPY U 27 F /1
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T HPV-52 !, HPV-58 ! HPV-31 !, HPV-18 A ®D
JEIZZ 2 o7, ICC Tk, HPV-16 23 H %<
RN HPV-18 7 HPV-58 %4 HPV-31 %, HPV-52
B ONEIZ % )3~ 7=, CINI & CIN2-3/AIS/ICC D4 A
TR RC Z Lol U72 AR, CIN2+~DHEITOFE%f U
A 71X HPV-16 B The b <. RUWT HPV-31 Y
HPV-18 %! HPV-35 %! HPV-33 B DJIETE 2> > 7=,
PRIBEITOHEE Y 2 7 1%, HPV-16/18/31 L CTHEFHIY
CAHBE TH o= (P<005), F 7= . HPV-
16/18/31/33/35/45/52/58 D 8 SDIENAMEX A 7
E MLDFEDANE L A TROFEFED AN S A 1T IER
T, CIN2+~DHEIT Y 27 BT B INNTEN T & 3
WINT, 2O Z LT BRDERIRTA N7 A 03,
CIN BHEUZIBNWTIND 8 DORNANMS A T %
fDFED AAE S A 7L XL T, CIN2 DRI
T HIRIFETEOPREZBT 20 . CIN3+~DHEITD
UAZ RIS U C7 4 a—7 v 7 ORI &k
ELTEDTHIERMRLTND T EEEMITT
WA[10], 8 DDA VRAZHD S 6 Fx b EER
HPV %% HPV-16/18/31/52/58 HLCTH VY, Zh bl
CIN2-3/AIS & ICC O Thb 2\ 5 DORITH
>7c, HPV-52/58 BUIW 41 H . HPV-33/35 L &t
i LC, HEEEITY) A7 MBS 00, e SHER
K ORHEIRE AT T HEE N T D0 Em Mo Tz,
HPV-16/18/31/52/58 4%, A A CTHilr{ToiL7z HPV
WFETH . FESFEORK & 22 587D AL 5
MIZ A TWB[11-13], 9V 7 F U izE&EEN DT
RTDOIEMNANEX A 7 (HPV-16/18/31/33/45/52/58 71)
DGR BRI OREHE LMD CIN2-3/A1S T 89.5%.
ICC T93.6% Cdh o7, & HIZ, HPV-16/18 fildd RC
TEFEREIZE®m <. —J7. HPV-31/33/45/52/58 4D
RC IX, FFfip & & I L, HPV-16/18 il RC ™
B EM-> T\, ZOZ &S, BARTIE, Mk
TSR B, 9V 7 F 3 FESEl &
ORIERZ T3 L TR 90%D TREZWERH 5 2 &
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SRR S 7=, HPV-31/33/45/52/58 il % HPV U 77 F
BT D &L ICC ITRT D EEZRIL 8.7% L)y
EH U720 A3, CIN2-3/ATS (2% 5 BifHISIE 44.3%
EHRT 5, B, I S5O0 ED 7 F 0B
MMUT23556 . AIS IZxFT 2B HIEIL 11.6%IC & & F
B0, CIN2-3 IZx3 2 BAESRIT 45.5% & 72 5, 2
SOFERNL, BATIH 2fliE iz 4iov 75
M IMDYT 7 F AT HZ LT, CIN2-3 (2
KT DAY ICC X2 AIS ([ZH~_TEL 725 AlHE
MR STz, £, OV 7 FUICEENDT
RTCOIEN M HPV RO EFE RC 1E, CINLIZHK L
T487% CTholz, A7V —=2 T LMD
LAERCINL EZiasnbZ e xB2 58, 9l
T F ALY | IR R a E— RO EE A
ST ENTE D EMFFTE D,

FME~D HPV BEGTRE = ¥ m— = ONHERE
AP, RO L 72D Z NS> TED
BYES HPV BYT DT DU 7 F L B H LT
IND, Elo AEEOVEZWRFOLRIL, BYEDO HPV
Y L BT 5 T LR SN TI 0 [14, 15], WllE
PEZERNE N &G HPV DY 27 g b 2
LA STV D15, 16], Matsuzawa, Y. 51X, %
S OWREREHREE %72 LT AR N SR %2 %t
G, 2v/4Av/9VHPV U 7 F 2 OFER) & 72D HPV O
PRA B X O HPV B0 TRIK T DT 217> 7=
[17], 798 4 DSNINFE D H H 198 44 (198/798;24.8%)
DNT IO HPV 12070 &b | FREREYL L Tk
0. 2v/4AvI9v U 7 F U ER E T 5 HPV DOEYLE
I, FNEIL20 AL 35 A, 79 AThoTm, Fio,
B Sz HPV OB F R OBEIL 328 TH Y |
328 DBIETHD S5 B 30% (n=99; 99/328) 7%
O9VHPV U2 F L OBIE TR Th o7, HbHE <
HEz AU A7 HPV T HPV-52 % (n=40;
40/328 ; 12.2%) TohoT-, LEOHELZEHMRTN 21
N ETHD Z & BUEF 72138212 STI (Sexually
Transmitted Infections) T 5 Z & A3, HPV R DH
BRTHETFCHY, 2NN OF%ER% OR (Odds
Ratio) 1%, 3.106 (95%CI, 1.593-6.059) . 1.894 (95%CI,
1.185-3.026) T o 7=, MEAZ B AAFMR (19 5 LA )
1%, 2v/4VHPV U 7 T2 DIER & 72 5 HPV &R OH
BRTRHE T CHY, FHEEH% OR IZZENZEI 5100
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(95%ClI, 1.013-25.673) | 2.676 (95%CI, 1.037-6.905)
Tholo, Tl EREOHRBHETOHK (21 ALLE)
%, 9VHPV U 7 F L DIER & 72 5 HPV O A B
2 PRIRTCTH Y, FHEHD ORI1E 2.397 (95%Cl,
1.060-5.424) Toh o7z, LU D, WRER 2 =2
L7 HARANBHEREDORK 4 770 1 53 HPV [T L
TWHZ e, 7o, YETEN HPV EYLY 27 2
EEETWDZERHLNE RS T, HIETIE, B
ANFMICx LT 4vHPV U 7 F > H HPV-
6/11/16/18 BB EH ORIk gL L THEN T, fuf
RS 0 | BEMERE N L BN EERRERICRB W T
IRENTZ[18], Lieid» T, HARTHMERNCBIfRA
WBREBICU I FUBERMEE I N L XETH
el

IV. 5% DO BAD HPV U 7 F L #HfE
\Z2W\T

2021 4% 11 A 12 H ORAER RS TR -
U 7 F B ERIFOSGEHT 2 & 3K - A AR
e FE oy B IR R R 2 Ak SR 4 A SRR
BELOERZHEITT, BHOMALEE 2, HPV
T 7 F L DEEVECOWTIIEBEE OB SN EBD 5
NN L BNFERR S, U 7 F I X DA
DBEIFIGD ) 27 G ERD Z ERED L
Nic, ZZ TR 8HFESRY L72D HPV U 7 F U Hifd
DOFEMIEIE DO FBNRE L, ZDOWRELZHEE Z |
2021 4F 11 H 26 AfFC, BAGEERERENS
KT HIBRDOFE~ 2022 4 4 A6 HPV U7 F
> OERVENSE 2 B3 2 @A 28 S iz, & DA
2k, A%, (1) HPV U 7 F o HEROER] DOE)
BEIT59 2 &, (2) HPV U U F R S8 13
AEFEIZ 13 IR D I FITIN A, 16 W72 D241
LR REFIIMZ HEEETHZ L, (3) HEfExR
FNZxE L TU 7 F RO« HIWHC LB 2R )
fefit, BRI ORHEAL ~DE O 25t 2179 Z &,
(4) EFREEIC X DU 7 F U HREE ORI RIZO
WTOHENEEYNI TS Z L, (5) HPV U2
Fr OEOEBN 2RO LEX DBIRIZK Y
B S 20K U2 H ~O % 2 DWW TR
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Tt a i U, oSBT 5 2 b, 7R EDHER
i,

V. BHhIiZ

HPV [EYe e OV -5 SEHE O TR [BEE9 5 72012,
ETOMRBEEZD VD T LIFFEBENTH
5, LIER-T, FxlxU 7 F 2 kb HPV B
THiE L ORI KX D FEgE R - RIS 21T O &
EWRDH D, 20 mROTEHEMRZZ2ZHRIL 30%IC
BT, U FUBRHOBES T TR, FESE
FERZ LM HER L T BERD D, KCkiEEIC
EEA_TE U A7 O HPV-16/18 B D 15 SHIE 5
JE~DOREGRNEWHAD L5 REICE > TTHEY
72T F o THY, HPV EYIC L 5 F Ot
PEARE OGRS 72 SIS b R B W SN D 2 &
5. HPV U7 F R ORI ENSE & OFF 4R 5 1%
~OBFE, SHIC9MY 7 F o OHE S R < Wit
RETHDH, 7. 2000 FE05 2005 FlTAEE N
VR E RO RFMm A 2 TRV | #fEks
% WK U 72 A PR T8 TR 0D e SR AR Wih % R & 72 Aotk
T D BUF O RAx s bR bivd, HPV U
7 Frwio Tk, 2013 4 4 A L0 /PR 6 4
DO EE 1 B O E BB DX G &
IoleBN, U I FUBRIC L DRI E b b
B X | BREOFEMA B ARG 6 H 2D H Ik
iz, LavL., 2021 48 11 H 12 B OEARSSE
HER TR U 7 F U BRRRIKISRERT S & 3K
& BRI B R R R
DREXNRRER L OGFRHEIC T HNSESY &
2% HPV U 27 F L HFE O RERR A ENEE O FEBE 3 P
L7z, A%OSMIT BIREROREZ2 HPV U 7 F
P~ O e e N EEN D, BARATHLAHRBEO,
HPV U7 F o ~DIELWHERNEE Y | PEFERN
BB TESE CmAEE L T aMEE A TH %L
RO ZENTENIXLEEZ D,
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STENENEE., BN TND 923, WHO

(2015 4F) TiE NMBELATFOFEHITH LTl E
BHIEFFRCR 7 LY b EERSN, ARV A R T
X TREEMFIZ IS MU TOTEbICRLTRE S
BRSO 7 L7 b, &TOHKRKESFLHEIE
i, MERERE, X7 L7 b, BEEEA. EH
IR, HEERAEZD L, F L L ORERESE
EBILR. (RHBAMR, MEABRIC L > TFLEH O
FEOATE, FR, BRI BN E LB ER e E S
B2 T2 TOITHIIREERTHDL) LT
o0, EAEFEEIL, 1 EHEROKISEDTFF

X PRk 25 FERR) 1B W T, FE B DN
MORELHEBTRNBEONTND Z EMN LD
THY ., R#ELEOEXITEFRRL, HLETHLT
EBILE > THELRDITHIVERFTHD LD
EZHERLTND D, 2o aiE 2 TR T
X MREZ OBRKITBEFRZR LS, 786 DA
17, BB, BRUCEBEN EBEN R EE 527
ETOTAHIIREEFRTHD ) LEHKRT D,

L-2iF (Parenting) : fAH & YDOEFREZEEE 2
T, AWHFETIILTICERT D, TL2T) &idtt
ETEEZ TV OIZ BFAETRIZBIT AR
HIE - B - TR A AR TEA LTV D
DTHY . FNRFIZHOTENA LT, oy
WRRADPTAHZRLEAZ TN D TH D,

{&&i] (Corporal/ Physical punishment) : {47 ¢ [F]
— IR ERN L, mBIALBIA STV D Straus”
WX > TRRESNZERIT AN IRNR %
R, FEBIEEDITHZ ETIEERL, WAhE
JEC S DH1ThA, TOBEMITTELOITEIZEIE
EEHIET L THD ), AT AR E |
AW TIE [FEBDITEEEET 5720, Hix
DF LD TR WMALE LS ELTHTH
51 LEERT D,

#8  (Physical discipline) : AL TIXEEEOE
FOZHNT, Bl LT (REEIER Y0175
Wt LCHIEREIZ 578 LT, 2HLHDHT
Ll LERT D,
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A literature review on the characteristics of assessment tools
for child maltreatment in Japan

Ayano Kijima *, Ayako Okouchi**

Abstract: The purpose of this study is to organize the purpose of use and content structure of current assessment tools
for child maltreatment in Japan. In addition, by examining the relationship with decision-making frameworks, the
characteristics and trends are captured, and the assessment tools required in the future are discussed. Eight articles and
seven manuals were selected as the target literature. Next, 27 assessment tools were selected from these. The assessment
tools were classified based on similarities and differences in the purpose of use, and the timing and occasions of their use

were checked. For the assessment items, we checked whether or not they corresponded to the four domains of the decision-

" non

making framework: " case factors," "external factors," "decision maker factors," and " organizational factors," and
organized them in a table. The purposes of use were categorized into (I) "early detection of maltreatment risks," (II) "early
detection and response to maltreatment," (III) "prevention of recurrence of maltreatment and family reunification , and
(IV) "understanding and responding to the situation of those who need support". Assessment tools tended to be aimed at
screening and risk assessment, and less at needs assessment. The period of use was perinatal in 11 cases, infancy in 21
cases, and school-age in 10 cases, with infancy being the most common. In terms of decision-making frameworks, case
factors were included in the items of all assessment tools. On the other hand, items on organizational factors and decision-
maker factors were rarely included. In the future, it is necessary to focus on needs assessment and assessment tools for

decision-maker factors and organizational factors of supporters.
Key words: child maltreatment, maternal and child health, literature review, assessment tool
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Virtual classroom for assessing gaze and distractor inhibition in children with autism spectrum
disorder (ASD) and attention deficit/hyperactivity disorder (ADHD): An initial investigation for
classroom performance

Ayako Okochi*, Nobutomo Matsunaga**, Hiro Sato**

Abstract: Objective: Virtual reality (VR) has demonstrated the potential to become a neuropsychological assessment
modality for children with neurodevelopmental disorders (NDs). VR may be well suited for evaluating children suspected
of having autism spectrum disorder (ASD) and attention deficit/hyperactive disorder (ADHD). This study was
conducted to explore the feasibility of VR for assessing atypical gaze and inhibition using sensory distractors.Methods:
School-aged children were assigned to the NDs group (n=7) or control group (n=7), respectively. A virtual classroom was
designed to evaluate their reactions to distracting events, including multiple noises, an object falling and moving objects.
The direction and the time duration of the gaze were measured and calculated every fifteen seconds. A performance test
instructed by a virtual teacher was also conducted. Results: The NDs group had a significantly longer gaze duration on
the virtual teacher during 30-45 seconds of the VR classroom event (p<.05), while a control group seemed to gaze at
notice and some other items when artificial noises came out. During that 15 seconds, the NDs group’s gaze duration time
on teacher increased more, and the one on noise direction decreased more than immediately before 15 seconds. Although
the NDs group tended to make a wrong answer at the fourth question that needed a complicated cognitive process, the
difference in the correct answer ratios was not significant. Discussion: These results validated the potential of a VR
environment to evaluate the difference of gaze and inhibition between school-aged children with NDs and typically
developed children. Moreover, we proposed assessing hyperfocus and the central coherence deficit among children with
NDs through our developed performance test. Future research is necessary to investigate the quantitative validity of the

VR environment used in this study to differentiate the clinical levels of gaze characteristics that lead to deficits in learning.
Key words: Virtual reality, school refusal, neurodevelopmental disorder, sensory modulation disorder, assessment
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