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Trefoil Factor: from Laboratory to Clinic
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Abstract: Trefoil factor (TFF) family is a group of peptides with one or several trefoil factor domains in their
structure, which are highly conserved in evolution, and are characterized by heat and enzymatic digestion resistance. The
mammalian TFFs have three members (TFF1-3) , and the gastrointestinal tract and the airway system are major organs of
their expression and secretion. At certain physiological conditions, with a tissue-specific distribution, TFF plays an
important role in mucosal protection and wound healing. But in the malignant tissues, TFF is widely expressed, correlated
strongly with the genesis, metastasis and invasion of tumor cells. These phenomena indicated that TFF may be a possible
common mediator of oncogenic responses to different stimuli. The biological functions of TFF involve complex
regulatory processes. Single chain TFF may activate cell membrane receptors and induce specific signaling transduction.
On the other hand, TFF can form a complex with other proteins to exert its biological effects. In clinical medicine, TFF is
primarily applied as drugs in the mucosal protection, in the prevention and the treatment of mucosal damage-related
diseases and as pathological biomarkers of tumors. At present the first hand actions and the molecular mechanisms related
to TFFs are still the major challenges in TFF research. Furthermore, the discovery of the naturally occurring complex of
TFF and crystallins is highly valuable to the understanding of the biological functions and action mechanisms of TFF.
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109, HATMH B B v . TRFAES:
F bR 3L R R AT — AN 2 A B, = R =
DA f S5 R (CXRRAPES ), XA H
TSR 25 R FERE (Wong et al,1999) , /275
A fir 44 ) oK
=BT R R s N 35 AT R
C-X4.7-R-X35-C-G-X3-C-X4-C-C-Xy-W-C  (Hoffmann
& Hauser, 1993), H A XA RIT B AIERILEE, &
NILFL 38~39 MNESERILIE. AT ITER 6

ANFPEEIRIEIELL 1-5, 2-4, 3-6 [WECH 7 Ik
oW hEE, ER KL Fyue T TFF 14514
ke PE(Thim, 1989). 20 40 90 4EALIT4E, TEF
O YA RN AR (R 25 849 B T ORI
(Carretal, 1994; Deetal, 1994; Polshakov et al,
1995), A M0 BALRRIE . DhREAT s SE R AEE
PEILEFEA . K 1 ATFF1 FppAR g R m - .

TFF FZ R THMEZY), Wwizlahdn. A
KB W 3 R W, SRR .

BT R AR S R R
Fig. 1 Trefoil factor structure
a : TFF1 JARIEAZE b o SOIRIE. =M gk, WRIER TG AR L IR EE UL 1-5. 24, 3-6 HIHK

P HO DI 5% e ol It 1t P ()54 TR TN 2t
B J4JZ2(B)(5] B Taupin & Podolsky, 2003).

SRERPRFIE A — AN AR BE(H) S ARSI P B 7 B I — A A PAT

Orthogonal (a) and ribbon (b) diagrams of monomeric TFF1. The conserved cysteines of the trefoil domain are numbered from the amino

terminus, and form three disulphide bonds in the 1 - 5,2 - 4 and 3 - 6 configuration. This produces a compact three-loop structure. The

secondary structure is limited to a short helix (H), adjacent to two B strands that form an antiparallel B sheet (B) (cited from Taupin &

Podolsky, 2003).

FEREAE -, TFF 18653 (10 91 S5 F FAT v BE TR R < 4
IF) Y S ABL B 11 7 = PH DR 5 g A 11 £ < o
A, ORI RIS i w] fE b S
dkrp B S M AN D RE P 46 5 (Thim & May,
2005).

TFF {EBHESI Y b T2 (R o3 A1 S A R~
PESE 7R T Bt — I8 B Ay 5 A U BT RE A 2R
FUSE BEXE TRF Bt Ar - RIyTim )iz KR AT
RTREI R ARG E PR = 0T
(BTt e, B4 TEF A B8 B D Re I B Um0
LA M PR = 2 v 1R N Y R o

1 TFFWREELH

1.1 TFF ZEMBEN R FRIX
VPRATGK Bl40) Bz JE A o 8 A 0 3% M 22 Tk )
KU - Hoffmann (1988 MAEJH TV (Xenopus laevis)

B v T AN A YA = DR 45 A 3 ) i
HEE. BEREN, XM REE D —
AT VYA = PR R R e ) o R R
R A MTE A A e T 2 IR, xS A BE RN B v 44 A
Ik 7 Fh 3 A1 (FIM-A1) (Hauser et al, 1990).
e B VR R S B o — B BB N A = R 4
FJ38 ) FIM-C1 (Hauser & Hoffmann, 1992a). [
W, ok B AE ) S — S = DR g A I
AR E B (Gmachl etal, 1990) Fifi B & B o
S S YNy e i 41054 /N - S PR SR U iy
A= R G IERIR /Ny 2 Ik xP2 (Hauser et
al, 1992b). {EARPIREEE b, WIFURI T &1
IR AR xP1, AR YA i R g5
) xP4. EATRIRIATT AR LT A TFF1 Al
TFF2 (Hauser F & Hoffmann, 1991). ®iTHIAF5%
R, {E KBRS (Bombina maxima) J ik 73
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7/ IS S S { S TR N 1) o PN e S < A B A
Bm-TFF2(Zhang et al, 2005), LR = A=K F
SRR TFF 5 By-diRIAE AR RRE EY) (Liu
et al, 2008a).

R BN O = R 7 S5 R S 22 IR K )
RETF AN AR RE M AH H T A7 A5 A 7 e B R P )
B — i A 2 IRHRE 7R L 3h 4 b E) I — I
%, AN BT e A T R T L =
K7 Z IR, o] DAAHED 2R 5 ) — - DR 2 ik i
DR ] fe 5 FLE0Y) TFF AHZEML. DAk, X
HESIIIWE T LU FLENY TFF [ARMIT T AR
BB TR R Z AT £ (Qian et al,
2008a).

1.2 TFF EE s EAMEBRKRIES S H
1.2.1 TFF fEIEHHRPLIE A WL
TFF 5 =AM bt TEFL (GUIRSEAHIEK, pS2)
TFF2 (fif#= 2 ik, SP) Fl TFF3 (i — M5 1, ITF) .
TFF /3N RS (Bl I, RS
W RIE A o Wi & TFF (£ 245 % 3% B, TFF
R A AT BGRA LN L 1k, TFF1 A TFF2 455
(Kjellev et al, 2006; Kjellev et al, 2007), TFF3 |
FBAE R AN 5 =715 (Baus-Loncar et al,
2005); TR R AR R BLUR I, X R
—MEVH % (Rioetal, 1991; Theisinger et al, 1991;
Wright et al, 1993). “EBRZAF N, TFF tHHEAT 70
DIRETCIMAR G REFEAH N it o 55 1 I 23 iid
HNE R, TSR EH (MUC R A4 .
WECRI, EEmEN, TFF 5 MUC Z A {ES
# AR 3L RIER, W TFF1 A1 MUCSAC
(Hoffmann et al, 2001) . TFF2 5 MUC6 (Matsuoka
etal, 1999) . TFF3 5 MUC2 (Longman et al, 2002)
o RGBT, EXAMLRIA T SUAEA R ) R
W2, XN — MR T TFF fERE ERIRST
P

BRI R GEAh, K SCIRZE W] TFF {6 A 41
SRR b R g b AT 20k, aniRIg R fa . &5
JERA MR MBI WRIRIEREIE . AR, 2R
B R~ B, TR, AL ORI EL
855 . TFF {EiE s RIS BAR) iz, (HfEA
AR 2 (A ZRIE TR ALK . X T 2 T s i
B0 AT AN TFF Bt ARl IE At
PR TEF AR 2 e 2 MR 28, Eetn
FENT F i FH T R ZH 28 73 25 21 ) TFF3 A7

ZIRFERIVER] (Probst et al,1996) .

AR IE , AR L ) L AR
F U E ) TFF1 F1 TFF3 (Vestergaard et al, 2008),
TEE RN R A - TFF1(Chutipongtanate et
al, 2005). 7EGRX I (1) TFF JF R 2 )5, TFF
AR oy A RN T RE B 1S T 17— 20 (1 G .
1.2.2  TFF 7w BRI OL R ERE  TFF 7Em HAS O
NIRRISHIT F EAE PR AR TFF (1) 50407 04 |
AR, LA SR IR 1) S R R s A Y
BEFCEE LA J7 1M

RS R WSy, WANER. B
kL B i MR A ) LT 5 R 5 S i R A 2
S AR K SR HFIE R GE 95 A2 4 ] A 0 TFF
(1) S A7 AR R /B e B AR o BT R AR Y IR B 5T
S5 SRR B A N IR AR —3 . TFF 7EA
93 BRAR S R0 By 4 92 o A58 204 vl (18] 2k 7 99 2 WL R
1.

FEWTIUE Wi R A9 BE AR , TRF S Rk 1
BB A4 R (UCAL) &R BL (Wright et al,
1990a) 51 T ) V2 961 . UCAL J& B4R 5% 48
D3s . H B B SR ) — A IR FE S5 R, 14
A AT B EERIE T T4 fuX (Ahnen et al,
1994; Patel et al, 1994)., UCAL Fik4 KK F
(TGF. EGF) & —# 1) hTFF [ (Hauser et
al, 1993), IR H 5ATEY0 IR A G A7 L AHL,
hTFF & (1R ER I A [F] (Ahnen et al,
1994). [FIRARFITIRGE : 785 25 B 0 AH DG IR 1Y
AEVERAT, KILT —ASH i &R, HARIA hTFF
RAMBZLT UCAL (Hanby et al, 1993), 2§
U R IE I G A AR S i R AT KB (Wright
et al, 1990b). UCAL K52 HMBIFI4NL RN K
L, AR AR A8 B — S 52 3RS 40 T
1. ZFNES S WA, XSRS 2
B2 MG T RN BTN LA 7R

TFF1 562 e FLIR S 40 i R MCF-7 Hgl A i
(1, Frbti 2 AT T 34751 78 B (Masiakowski et
al, 1982; Jakowlew etal, 1984) . M5, KEMIHF
FORILT TFF K A1 2 R is v il i R
ko CARIE 1) S8 0 A T RIS ) RAEFE IR R4t
ISP G ARSA RS, W FUE . 8. B
M . MR M. RUAUBE. B ORHE
fE AHZE NIRRT S5 . SEAIRT AL 2R 1K) S 3Rk
KZ A TFF1 F1 TFF3, {HAE R AT 41 B s
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filH, WA TFF2 RIAMFFFTHRIE Collier et al,1995; Vestergaard et al, 2006)
% 1 TFF £ ARRBRSF s HRFIEE P RIEE R

Tab.1 Expression of TFF in human pathology and animal models of human disease

WIELE DL / B Pathology / Model TFF &1 TFF
Barret’s esophagus 1-3(1)
GERD 3M
Peptic ulcers 1,2(1)
IBD 1-3.(1)
Chronic diverticulitis L2(1)
Cholecystitis 1,2(1)
Biliary disease 1-:3(1)
Pancreatitis 1M
Numerous cancers 1-3(11)
Gastric ulcer (rat) 23(M
Acetic acid-induced colitis (rat) 1,3
Methotrexate-induced enteritis (mice) 3(1))
Methotrexate + radiation (mice) 3D
DSS-induced colitis (mice + rats) 3M
DNBS-induced colitis 2M
T cell adoptive transfer colitis (mice) 3IMm
Asthma (mice) 1L,2(1)

LR KHEICHR: TRF B ) 230k, AbThRENERDEL, AR AU HEAh S 27 (1) 9% 28 B O
RUYIAEA L SR R P A 2 e B .
FEAFRIR AL T, EMEAFN AL K. 2.1 TFF BIFRRIPAASIRIAIER

et AW BL TFF i Rik 7 A —, frdiss TFF{RY &S WiE R E Rz, HUEANE RS
B OL N R EATYE B S04 e GR B IAEF O AR 2 05 T R IESE .
WA TIH (May & Westley, 1997; Regalo et al, Babyatskyf/t 71/NHL I L B BT OWE L R

2005) ;5 AEPEHWERIAR, LMK, i SRR EER PR 25 E ¥ (indomethacin)
TFF1 75 B R sI e, midess By X R RS S8 . BF 503k BT hTFF2
W T W) A A G B R IAE ] (Lefebvre et al, rTFF3%F PRl 7 2075 3 10 K BT 403405 38 4 B Sl i) £
1996; Rodrigues et al, 2006) . TFF 75 # v PYEM (Babyatsky et al, 1996). HAMATFHUEN T
R IX MR E B Z R S D Re s UIAH TFFLISRME .
5, [AlIsH g — 2 E B TFF 14 3E A — AN S Dignass 5 H G AF 8 K HI 52493 16 52 Rl 4
2R R . TFF R8RSR A1 S T B4R b e i i Sy, R R 4
WAL QRS ENLEIN S, R T Y ATFF2BRTFF3I,  © 40 s s i # 2145 1 #Ar
TR IR, H AT ARAG 208 A (KR BB N3 ~64%: ATFFZ Ik (5 3 R &
JER AR o [N, bRz 4 iz il 5 in 1545 (Dignass et
P al, 1994).
2 TFF B ERT AR Playford J% 3 If %5 4 31 T /N BUE 3 1420 1 B
76 TFF CAMAED 2 DiRe 4, SIfRESEC M, RSP e 2 2% B X ot &Rk A
RIAEE, ZINGKEE %2 RS FIRYT  TFF1. 85 5 Gos I35 32155 S 10 1 S A0 FE 1
10318 2 L ga i BEPIAN K7 s 1f TFF 3L RACT XS, i L R 3K F Bl T
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TFF 2 Jik t A 75 & B 450405 18 52 72 b 1) 2
(Playford et al, 1996).

Mashimo et al (1996) JHidFERFTHER AR, 43
SRR /NER TFF2. TFF3 LA, Stk TFF3 JEBH
NERAE I IRBR PR H SR IS, SRR EAN e L,
NPVEH AT K28 1 TFF1 A1 TFF2 (136
B IER . %S R W R TFF1 1 TFF2 AReiR
#M TFF3 ik .

e LB R R, FEmg W6 S BN
PSR U5 R ) E B RSl RS2 AT 30
min A 32 400 [A) I B2 R VE ST 25 g/ (kgh) /N 7 2
hTFF2 ¥J4%4 (Playford et al, 1995; Konturek et al,
1997). MAESZHEALE T A TFF3, Refg Aot
PR AR IRV B VR AR 45 /2 TFF3
2 5 R AR N3 RAE 52 Ty e 1) d B (R UE
(Babyatsky et al, 1996; Chinery & Playford, 1995;
Mashimo et al, 1996).

Hoffmann et al (2001) F1 Kjellev (2009) [
WU A5 R W] TFF X R O3 45 FH LI 4E T
R E B2 SR e 40 i AE A3 148 S R 1
WA A, FE: (1) TFF Z K8 15 J 0 & 1 b
A A I BEECIR L 59, -G]S
S AR T ARG LB, g 5% 15 i T 20 I ) 45
fii. (2) TFF Z KR EERESN R, v 353/ Mg S0
W R GE bR A B A%, A 2 R 6 A5 A7 1) A
Fro BN I rTHE5E TFF X PER . (3) TFF
Z R A HA AR - sl b i e AR KB T A
F, TFF2 T8 e 3 i T 40 i P 15 GEL A 4 1) '
2 P 70 WA SR AR T L i A0 0 (8412 SR04 61 Jg ¥ 8
(4) TFF EAHMEI4n Mg v, PRy R0 fa i 7 H
(5) TFF XJ &M OR4P Dy REME s g 0) i i e
JCEE e Bk . g b 5 A AR KN 45
&) i — RAE T AL TR RIEH e U .
2.2 TFF ZEMERIEE 2 aIER

TEZ ISR N LT A7 AE TFF [R5 LA
TFF e R RIE. RBHB P IEH &2 K
5, JHRBILL RN IR

B E——TFF1 0 59 1 A A2 BAT M IE L
XF B 9 R RIE T R IR 73 9 A7 A2 9w TFF 3 (n
& 21q22.3 RIR RIS, 1 TFF1 Rk KAE
e 2H 23 A SR B AR E S H 2R 6 R R B S
PER TN BB AT FE R W], TFF1 Spg R
RN B A AT TR, SErPal 173 R B

< B PN PR iE DL A i (Lefebvre et al,1996) o
HE— DI R TFF1 S 23 poxt B 2 i Hi 1
BEIRE ) T B, TS5 350 4k 38 1 28 B V. HY
WL, BT B R ER L% .. Beckler etal (2003)
XF B R g ) PRI R IR, 5 IE R A AH ELAR
B B Z0rb ) TFF1-mRNA F12& )5 5 25 vk
b, AR WIS FER M 5EAE Bl Ji5 AFFE R S RS2
FFIX—45i8 (Ren et al, 2005; Moss et al, 2008)
I Kim et al (2008) WAL R R HEKMEE
JEAR LR, HRB LS TFF1 & (AR IA &I B
1o TFF3 75 B St i 1] v 1) e 5 2 IA A0 TFF 1M 55
RIS a%, LER—4lmElt, ARG i
A 19> (Kirikoshi & Katoh, 2002) .

JTFRE S iE—Khoury et al  (2005) X AT41 i
S 2 TFF3 RIAE DL 745 R 27 : TFF3 1)
FIKIKN- 55 983 o3 G 2 T AF AR e AR OGP, T S
A3 R 2 0 A . Thuwajit et al (2007) X}
9 B2 ZLRN g 40 i R AT RTS8 7R . TFFL 5
MUC-5AC £} A I 2L 2R b R B 8 AP 1
LREIMG, TFF1 AT GEXT I E 112 28 A (e gk
fl.  Haruhiko et al (2007) X595 i FE AN 5 45
RUGWIT on: £ mRNA FIEE [ REIE K L,
TFF3 ¥ Tk, R S e AN 1 3 22 22 )1
T 14 BI/NRBE R 13 BRI R R R IAK
P, M0 20 BIRGIREAA A 8 BB T

g e ——N A A OS2 Yio et al (2005)
A1 Babyatsky et al (2008) #F57/NH N ] siRNA #4
HER, 4G ZRTINE, SelaRHRS M Rk,
YRR RR GIREARREAT T TFF 5MIgR 2
PEAEMAT MR RIS, 45 BoR TFF3 S5 MR fs
ARG . 1X A TFF X eg 7% BT (e b R4 T

EREEE iNNE AT T
FLIR I ——FL IR R e AT TFF AEREAETA

H W E R IFEAZ —, TFFL [RIE S
PATH R P 23 W4 Bh ey 7 17 At R O Bl e . 1
WIRIWT ST B350 TFF 78 SL I (R 28 5 7 1 fi
FI1EH . May etal (2004) [IWF5T4E R EoR: TFE2
AF 155 40 MRS e bz 4 i b 38 2k, I HL
A AR M 3T FS . Smid et al (2006) KL
TEFLMRSE A AT b, 5 BRI e AT 1)
FHECHE, 95 40 10 1 3 B EL AT e 1 S DR 3Rk e
fE, Hh U5 TEF1. TEF3 (TEF1 5940 B
AN IAH DG S W ), BRI A & 2 B
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(R R R R TR R 2

TFF {5 Mgg s B R v (A — E &2 IR =
FORVE. R IIBIEE B (5 S k4
DI T — 2R, WA R L Hi T
SR AR R A Ky AR
MU — B ARREF 2 B, X} T TFF S8 k4. &k
J Z 0] G AR I B ATI AR S A L ANTK) TFF /R B
DI BE AU 150 4 R O HE R 0 At .

TFF WM Diie a2, 25 73k
DAL T 22 P 2 B s 8 R B N o KR 9T 45 SR AR
B]: TFF 25 T #ili{R# (Chinery & Playford, 1995;
Playford et al, 1996) . #/j1& & (Goke et al, 2001) +
MM (Kato et al,1999; Prest et al, 2002; Graness
et al,2002) . #7145 (Kinoshita et al, 2000; Taupin
et al,2000) . YRR (Calnan et al, 1999; Emami
et al,2004) . 4 )i 73 ft. ( Taupin et al,2001;
Bossenmeyer-pourie et al, 2002) . Il & 4= i

(Rodrigues etal, 2003) . %15 (Cook et al,
1999) S EE LY ET R . RHRIFTTES R4 A A
B2 SRR Ui

(1) TFF §RE SE SN IR . TFF1 R
¥ R B IE M JIEME AL, RAER I giE
RN ) SE RN 2 BIAN T RN, i 2k A
1, B 2] GRS ok I 4121

(2) TFF W] e eI R A A I8 e X —
WEAER E22& S TFF S0 Jsg 4i i o A (R i
T (LA RS TR AR R o RN, SRR
F1R3 5 A R P e 1 B e IS ARG T8 A I A FR) T G
TFF (LA A PR 73 v w] REAE e A et id
P R AEAE I

(3) TFF %} ides 40 Stk HAT i A AR T
TFF (18 0 PT84 52 M BILAA O I eg 40 i A K 1
PEiilo TEF 0 e 4 Jia AR A A FILAEL, 2 %nim)
AUUTF iR O Rk MAPK/ERK RERRAL;
@ HG hnan B R ) mE 40 ) 7 pl16INK4 Al
p21CIP1/Wafl 7K*F; @& #4l cyclinDl/cdk4 F
cyclinE/edk2 &S VE .

ERAE FHAL A3 A W A A 50 i 7 &5 AR A7 A
A—E, HERPIERINS: (H TFF 5 A4
KIE. RFBEHERFEVIMRCEASH G, IR
—MZAFE, R E R a0
ST R 2 R A T 3 B PR B AR A, AR B —
PR 3R 2 8 A XA S 2R W BAR AL . TFF BE

ST RIS 7, SORWE AR R AR R, 3K R
VE R 7 T P I 1) LR IR 26T %) TFF 5 g o
RIIWFIT . % 2R BE TFF w3k KA it L AT gt —
AL s (X (BBl LU TFF A1 FH 1 7 1 1 i
HRCR I A o AER R B R, TFF AIfig
3 Y FR) A2 58 e DR 70 50 AN ] SR S s 2 I 1) S A
1% )7t (common mediator) [¥] i % (Perry et al,2007) ;
WX —HENBEUESE, T4, TFF 7EMI8 1 R A

RIE. PG e, B —ASENIAR
£ BEFA RN 1T BE o

3 TFF AREIGKEZF PRI B

TFF 7EIIRES 22808 N, SRR AT AR )
P2 MR S5 =kt B ). TFF RBLLLK,
FCAE I R e 2% 52 B b m] e B IR AR — B BF 5T
BNV T E S — o S KIS )y, 78
AIEEMIRTEE T, BT AR PR S B 1A R < SE A
# 4| TFF3”,

“HLDN TR TFF3” Ut B 5K — 288 24,
VAT IE N S RS TR SR S iE iz
S RAE, WA 0T0T A7 3 ) R AT 1)
B SCERRTT . “HENEY TFF3” Hugnl 4 H 1)
h EUIRFUAN: S AP Rh A2 o B B 22 1 I PR S i
PEALHRIE R R, DA SR PR YT 280 UE 52 B AT FH Y Fe
(OHES, A BT R AR R F Y R 2 19 21 8T
“IHLIRFA] TFF3” ik B AT AE ARt 5 R 77 %
e S (P LE A

B AL = TFF3 ME— i R A S
SRS G018 SAHRI R B &5 AE . TR
BREH AT REZ TFF3 RFEAERI M. Hanl g
AT HAE, L Chutipongtanate et al(2005)
X PR A HE 1) TRFL BET AU R L, TFF1 B
U 1) A 4 P U I R 4 A A TR TR R R K
JThfE; 1 Vestergaard (2008) W57 BA I 5T
R T TR ERI), TFF 768 L2
SEER TN AT e

Vestergaard et al  (2008) XJ#72E JLEEFL 1)
TFF & S ATIELLWI AR B Al 5L BRI 5 5
— LI S A R K TR R s 7K 1)
TFF3, JEAEMEATGE N, 75 15 d BERIEE
MR RS E . DA, BERLH
(1) TFF3 MKV 58028 ) LR BEIE /N 45 1 98 11 K
ARG OG . A FIRILG 2 [0 58 R IEE— 0T 50



1 PSS SO MR s R 2 2

A BT Rk EC 5 98 gy A BRAR S B A LR e
/N 45 T 98 1R R 9 RS

AT TR LR ThREf T R H, TFF 768
=2 () N AL TR ZRE B BL . TFF EMs a7
HIN I RAMNAT R T4 TFE 78 I g Bk #2
YER ML BE— B FA R, R AR T8 )
TBIT FERATT ORI AR JE . Rk, &
WA IR, B RSB AR R A5 RO ST Bt
BHIR SR, VA ED b5 & Y)——TFF fEMIE 12
Wr F % 52 W (Bosma et al,2002; Takano &
Yamada, 2009) . J7 &M (Bignotti et al,2008)
T FIWr (Yamachika, 2002) 2512 W27 S ik
BRI E A AN .

4 B 2

VEN— NI E H K, TFF (£ 20 {4
80 TEARHIAIL, 90 AFAXE WIS B R G 73 M A
%o I 20 KRBT LA, X TFF FIARE
ST T KM A JEFFRITFT (Lefebvre et
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