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Diversified Biological Effects of EGFR Ligands

GU Shao-Wei, MI Li-Zhi”
(Institute of Structural and Molecular Biology, School of Life Sciences, Tianjin University, Tianjin 300072, China)

Abstract The ligands of epidermal growth factor receptor (EGFR) , a class of secreted or membrane-
bound signaling molecules, are involved in the regulation of various cellular functions. As such, they play
important roles in development, organogenesis, tissue repair and homeostasis, and development of human
diseases. These signaling molecules share sequence and structural similarity, but the subtle differences in
their structures and the complexity in their receptor signaling collectively make their functions to be
overlapped and diversified. Currently, the structure and the function of each single ligand of the EGFR
had been characterized. However, these ligands could interactively regulate the signaling of each other
through feedback loops and downstream signaling networks. With the complexity of these regulations, the
diversified signaling through the EGFR could be precisely controlled in an ordered, spatiotemporal
manner by various ligands. Herein, we reviewed the progress in the studies of EGFR ligands, especially
the structures and mechanisms that give them the abilities to generate diversified biological effects.
Moreover, we provided our perspectives for the future research directions in this field.
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( betacellulin, BTC)  iF 45 & 1) EGF FE4 K W+
(heparin-binding EGF-like growth factor, HB-EGF) ;
Jh— KON AR RO ) BCOMR, AR R A
(amphiregulin, AREG ) | 3% B2 I 717 & [ ( epiregulin,
EREG) .EPGN ( epigen) ' * | EGFR Btk 552 4 i
PUIRE S 1% 3 AR 2 H R S F D e 2 vk ny s
A IEARBIAET 2 AN D7 : (1) 7] 1 ASECAAAT LAZE &
EGFR 5 1 FERZ M2 A B A [F] 2 B ) — 5%
A PR TR B A 04800 5 (2) AN [) A E AR 7T LA
G TR —Z R R AEAR R AR . e
2 MCF10 A tf, XU EE 1 L EGF B AT B i A i
RAEVED . HE, L4l T 2520 EGFR LK
AW 2 FEPE I R 2R A 45 52 A -TRC 1A S R0 T 1Y)
BLARRYERIE 8 AL S Z AR R A G S A, A
SR b3R5 i BC AR A= )~ 5800 20 R 1) S B PR 3R
177 RGEAES  LIYA J5 BEXT AN [ BC AR A= M 300 %2
FEPER 35 LA SR A IR

1 EGFR B{EHEFfEE/ ZEFENAE
=%

1.1 EGFR BLikHIZ5H

EGFR BCfA L 1 B 5 5 2 A9 i A 205 L,
FLAG LA B T A /N B M I, S AR Y
PR 22 23K 0T R Ao B BB S T, M A 87 4 g A
XSRS EE XM (a dsintegin and
metalloproteinase , ADAM ) 5 % A H T, B U1 %1 B¢
O BAT AR TR A N, BiF R A A A
L5 EGFR 254, Pl AH I S 20 P 1530 i, B
T A0 P AR K S e TEX i
Hh, BCPA LA SO0 2R TS BC AR 64 4 ) 2 5 TR 4
AR, T PN O 4 R A R R i S

*) s

' EGFR B 7 4Bk r M /Mg HL A 3 Al
IPEFNZEA PR SF I B e 41 M0 LR
LY EGF 2277 (WL Fig.1 A) . Hr, 6 AN B&mF
R (C6.C14,C20,C31,C33,.C42) ,2 M H AR
(G18.G39) ,1 MEEZMR (Y37) #1 1 i 2R (R41)
JEARST Y, A R R R 24% ) AHE T 41 A
SHARA RIIRE , B A1 = 4E 250 b A 5w AR 7
P BB 1 AN 3 0 TR B T B R R
DEER (Fig.2A) ',
1.2 EGFR B{k/ 2455 = R G ER
EGFR 9 7 FhECIRTE 5 EGFR 45 & HE, 189
ST AR R BT B R 3 AN B S, BARANIE, X
SR AT DALY 7 i T 2 AR T A (Fig.3) 1
PR RN FAEAE Z e . EGFR AN
2ANEZE IS 5 T B AR BN, AE TC I AR
EGFR JUAMNRIEE T A IV 7 45 46 ds A0 B4 FH 5 T8
I3 CBCEET B2 R SNBSS T G A IR
A MY EATEER EEE T 2R MEANS T A
55 MV 285 1 350 22 [) 1) 28 Bt DTG T 1 43 F 9 < 42
HE” i EGFR MUSMN B G IR A SR . 5
VLIRS, SZ A AR TR 2R IV S0 25 4 3 2 8 1 ok
MRS T EGFR RIKMIE I, 7EiX—iR
AR, B EGF By M21,123 | L26 | N32 #4 J (1) fif
M 1257 EGFR MAMNE 1 W45/ B AR5 5 1
EGF ) Y13 L15 R41 47 25 2 i EGF 19
Q43 R45 147 AN &5 3,25 T EGFR AN
I 3I0. &6 44 B8 A R ) ( Fig.2B, C, D, E) . %8 EGFR
25 G ORI BCAAR ) S AR 25 48 2 30, A8 R AZ AR 285 B A6 i
()28 FE IR 76 25 () 454 b 2 PR SF Y (Fig.1,2) . {HH
FHAE TRERAEER 25 (5 EGF 1
B, B, B,

—

—_—
EGF NSDSECPLSHDGYCLHDGVCMY I EALDKYACNCVVGYIGERCQYRDLKWWELRIHAGHGQ
AREG - KKNPCNAEFQNFCIH-GECKYIEHLEAVTCKCQQEYFGERCGE- - -KISMKTH §

HB-EGF

-KRDPCLRKYKDFCIH-GECKYVKELRAPSCICHPGYHGERCHG- - LSLPWENRLY

BTC -HFSRCPKQYKHYCIK-GRCRFVVAEQTPSCVCDEGY | GARCER--VDLFYILRGDR
TGF-a -HFNDCPDSHTQFCFH- GTCRFLVQEDKPACVCHSGYVGARCEHADLLAIVVA
EPGN -FSHLCLEDHNSYCIN-GACAFHHELEKAICRCFTGYTGERCEH- -LTLT
EREG -S| TKCSSDMNGYCLH-GQCI YLVDMSQNYCRCEVGYTGVRCEH- - FFLIT

(B) 10 20

30 40

EGF NSDSECPLSHDGYCLHDGVCMYIEALDKYACNCVVGY |IGERCQYRDLKWWELR
mEGF NSDSECPLSHDGYCLHDGVCMY | EALDKYACNCVCGYIGERC - -- - LKWWELR
EGFt NSDSECPLSHDGYCLHDGVCMY | EALDKYACNCVCGYIGERCQYR- - - - - - - -

Fig.1 The sequence alignment of EGFR ligands and mEGF/EGFt

(A) The sequence alignment of EGFR ligands.

Identical amino acids were colored in red; similar amino acids were in blue; the residues involved in receptor binding were

shadowed in yellow (http://www.ebi.ac.uk/msd-srv/prot_int/pistart. html) ; and the ADAM cleavage sites were indicated by red

arrows. (B) The sequence alignment of EGF, mEGF and EGFt
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(A)

The B-loop

(B) Domain Ii.f_f)

©) D) (E)
Site2 Site3

Fig.2 The recognition of EGF by its receptor EGFR extracellular domain (A) The EGF structure is stabilized by three
disulfide bonds formed by Cys6-Cys20, Cysl4-Cys31 and Cys33-Cys42; (B) The structure of EGF-bound EGFR extracellular
domain. The interface is composed of three binding sites; The details of the binding site 1 (C), site 2 (D), and site 3(E). The
EGF and the EGFR ectodomain were represented in cartoon, while key residues involved in disulfide bonding and receptor-ligand
recognition were shown in sticks (PDB ID 11VO)"!. EGF, green; EGFR domain I, yellow; EGFR domain II, cyan; EGFR
domain III, light pink; EGFR domain IV, light blue; disulfide bond, golden stick

(A) (B) ©

Fig.3 Comparison of the structures of EGFR ectodomain bound to different ligands (A) Comparison of the structures of
EGFR ectodomain bound to EGF and TGF-a (PDB ID 11VO™") and IMOX"*'). The two structures were superimposed on the
ligands, and were presented in ribbons. (B) Comparison of the structures of EGFR ectodomain bound to EGF and EREG ( PDB ID
11VO and 5WB7!); (C) Comparison of the structures of EGFR ectodomain bound to EPGN and EREG ( PDB ID 5WB7 and
5WB8!!). EGF, green; EGF-bound EGFR, gray; TGF-a, yellow; TGF-a-bound EGFR, orange; EREG, pink; EREG-bound
EGFR, red; EPGN, light-blue; EPGN-bound EGFR, blue

M21 ,A25 126, K48 W49 5 %f I iy 5% 3L ), L & EGF Ml TGF-a Y45 FL AL (Fig.3 A) , {HAHEE
EGFR JiAheE DA 450 stk & il 7324k 5 T EGF KR M BLIA EREG i 52 A ML 55 T Fh
ANFEFARLE A TGRS FAFE 20, Bk segbfgdy TSR A TR B ENAFE (Fig.3B) . AFK
Boikift 4T E & B, KB EGFR 45 & m 2 M BCik  (RSEAIJIEAR (40 EREG F1 EPGN) 4 & 132 14 i
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AN AL R A7 AE 3 22 90 (Fig.3C) . L, AR
PRI FH 22 52 08 22 M AR BRAE X 2 AR 25 A A 1T I

AR5 R, 25 52 A 1 B
MR 2 NRSF, 1E EGF 25 Z R PUN I Ak 2 2 LR
H U 4 A HAA F S AR R (C31,C33,G39 Fi
R41) 3 AEAFFIMLIE (Y13, L15 f1 H16) , H
H RA1 Y5828 S il S A ) BRI 2 M AE R AR 1Y) 1%
AR Y13 iR iR sl /R BUR S , 5 Z kR
1T B 25% , 9 H At 50 3% 18 B 0 B
90% ", ELARIXBELRST 1 mAR B AY Z L R 7 Ui il
5 2Z SRR O i E AR (B2 547
IRGE A MIAS RS (1) SR B 2 i KL FL iR 5 52 Rk i
FERP Bl ECF (19 A30 Boks AR A E W K
NAREL, 3 EGF 1 N32 B R & @It 1S
BT HZ AR M0 BEREART R A 3
(AN BR ST 2 2 [ X e AR/ Z AR i 45 A 7 5 LB
Y520 (Fig. 1B) |, idat 85 H it TR kil 1Y EGF 28728
& mEGF (43 ~46 {76t K ) F1 EGFt (46 ~53 i fik7)
5 Z ARG G SRR AT B A BV BCAR, 200
24 11,5 4501 46 15, 9 HiX 2 D RABBARTE SR
2 M T RAC I A2 A I Ty Tt FR R R 5
PR B RLEBHIT EGF/EGFR {5 5 A ThfiE

IR BIRGE R B B AR A2 AR SR A ) 25 AN
S BCAAR A/ P B sl B T HL 23 7= A AN R A
WO B I RE, X S B T £ S8R E 4R 1Y
Y,

2 EGFR BFEMZEEEEANER

TE5r )2 10 b EGFR LA i) 2 4 2 3500 1 22
FEPE b P 5 T Y PR 3R A, — 7 T, EGFR A [7]
TR W2 K N R KKEF 2 -2 (human
epidermal growth factor receptor-2, HER2) | A& JZ2 4=
£ A F % #£-3 ( human epidermal growth factor
receptor-3, HER3) | A\ 3 7 4 K [ 52 1£-4 ( human
epidermal growth factor receptor-4, HER4 ) 7£ 45 & AN
() BCAAR 5 23 T 8 ) Y S D — R AR, 3k SR [ 7y —
BUWZE G UEANFE T IE Y. 55—, A
AECR R R 25 5 TR 1 Fh — 3 Ak A2 0 (W) I ol 5
W) e i TS AR B A 5 15 5 0 T A B2 2 4
5 A AR BT B A5 5, o) 7= A sh 2w o A
5,

2.1 AEBEFEERAREBNZE_REEG
& R
AFIBLAAE T HSE G EGFR R IR 177 5 2%

5 AR TR T A 1 SRR T HAR SR
FELE A I AR 110 Bldn R 2 G 3R R
M B 4b A, Macdonald-Obermann 282 % B, X%
PR E TS AR S R R HAH Y T EGF
TGF-a 8 BTC 1) 50% ., [FIi, SO F 7515 552 1A
ZRA R R AU Bl SRR, H D
EAMUATLAZE & EGFR 54K, [F] s 255 F08 Wiy
EGFR —-3R{A&, Tfii EGF,TGF- B¢ BTC 3 %3 i 4%
4 EGFR iR E 2R — Mk, TEZRIKSS &
R |- EGF Ml TGF-a % EGFR/HER2 1) 3 Fl /) 2
5 T &% EGFR/EGFR (#5501 ), Tl BTC F18L
AW R X EGFR/EGFR Al EGFR/HER2 {2
5% A, Ak, MES T EGF, BTC H 5 {2 i
EGFR/HER3 S5 —RAKE > .

EGFR Rz Ridid A BRIk 4R 55 N (R
GrF o X A4 CoR ¥ & 24~ s 2 IR W
PRAGAL A, 3Ly i PP ) B 1 25 53 ] LA )
0T eI E A7 TR, DT fih 2 A ) T i A5 A%
$i& 4%, i, EGFR . HER2 1 HER4 & £ /MK
R 2 45 4 8 2 (growth factor receptor-bound
protein 2, Grb2) 5%, SHC £5& 07 5., AT LLIF4TS Ras (rat
sarcoma ) /4l I8 Ah P 5 B W B ( extracellular
regulated protein kinases, ERK) {5238 L2 - HER3
T2 A N5 Wk WLEE 3-0 B ( phosphatklylinositol 3-
kinase , PI3K ) Y p85 V. HE45 G 5, vl LA % PI3K/
HH FH ¥ B ( protein kinase B, Akt) i %> HER4 i
T Abl IZ5E AL, AT LA Ab {553 # ( Fig.
4) o YREIFEC TS P A R 26 5 — R AL SZ AR
S R B2 AT A R AL s S AL R
BERR AL WRIR AL I e S5 07 T Y 22 5, X b 22 57
A2 3 A B TR T 1) 25 B R AL A T, iE s R E
TEC o> TP X A3 I il A 6] B R 45 5 7 AR
AR A 2008 o T H FR T3 — Zh A4S 1 AR
S R H B S RERAIRZ AR T,

2.2 ARAEBEGKEAR—ZATEARRNEYF
R

BRAFRIFCARTE S 32 R 7 I8 — Rk BRI Y
225 LIS Sk RS I R W], AN R BCARAE 5 W] — 52
GGG, 2 2 AT E AR R 2548 TR 4252
TR R 25 G 0 B S A5 5 00 3 J 2 e, kg
AR A 2T RE Y
2.2.1 BARFHOGZTIREM S K Lemmon P
ARZLfRNT T EGFR IS5 55 2 A1 1 Bl ik EREG
FIEPGN [y iRZ 441 JF LA T 45 EGF \TGF-o 45
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Fig.4 Phosphoproteomics of EGFR family receptors
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The EGFR family members contain multiple phosphorylation sites at

their C-termini and different receptors select different signalling proteins in activating downstream signalling pathways

Fig.5 The differences in EGFR extracellular domain conformations induced by different ligands

(A) Comparison of the

structures of the dimeric EGFR ectodomains bound to EGF and TGF-a (PDB ID 1IVO and 1MOX)""*). The two structures were
superimposed on the left EGFR ectodomain ( for clarity, the left, superimposed TGF-a-bound EGFR ectodomain was not shown).
EGF-bound EGFR, gray; TGF-a-bound EGFR, orange. (B) Comparison of the structures of the dimeric EGFR ectodomains bound
to EGF and EREG (PDB ID 1IVO and 5WB7'* ). EREG-bound EGFR, red. (C) Comparison of the structures of the dimeric
EGFR ectodomains bound to EGF and EPGN (PDB ID 11VO and 5WB8'*’). EPGN-hound EGFR, blue. (D,E,F) Comparison of
the ectodomain structures of HER2 with TGF-a-bound EGFR (D), EREG-bound EGFR (E), or EPGN-bound EGFR (F). HER2

was colored in green( PDB ID 2A91) %!

BRI ZARTE S H B 25 5 (Fig.5) . 24 EGFR i
HMNREE A H R M BA EGF 5% TGF-o A, Hof4h
BRI B P A T W 45 0 34 5 10 X BR 45 # ( Fig. S
A S EELA R HER2 AL, 454 EGF (1 2
A~ EGFR MIARE I 2543k 2545 F e < a5 il ", A
T B A K 1R 2% fioh v R R A A A AR, {H 24
EGFR Jg4MsZE 4 EREG B, 2 4~ EGFR Ji#h e 27K

BAERT FREE#, o 1 AN BRI T 455 EGF J5
“NEH” B EGFR MIAMR, 5 1A SR U2 LT fif
T HER2 B4 (Fig.5B,D) . 3% 2 PEARTESE I
EASFSE T A 1R IE BUAECR 1 ST, (A7
R WSS T 2 A EGFR MI4h Ak 2 18] /) /E 58 5
1M EGFR 5 EPGN Ry ALE# 5 i B /) HER2 ffg4h
AR, I B AE & T DL ERAR 0 8 XA FE (Fig
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SF) HE— 45 A 0T 0O RN AN i S 56 2 B
EPGN Fll EREG 7£454 EGFR LA KA EGFR — %
feiBe )y LSS (B EATAT LA S EGFR (Rege Pk
W, 12 HE LR g A0 M B e T R Z, EGF
TGF-a 254 1 EGFR KT infae , (H —FH H
Refil &2 BEAS Y EGFR WG 55, 12 2 ZL M i 41 A 1y
S5

N [F B AR A AT EGFR A &M 8k 45 44 4 7 [+ 114
A BT = R B VR N TS s R o NI et
(Fig.6) ™ ¥ 4 EGFR 454 EGF 8¢ HB-EGF i,

(A) B)
EGF
HB-EGF

Hydrophobic interface
(EGF-type)

Hydrophilic interface
(TGF-type)

L PN 3T BRI P N-di F B (juxtamembrane-A | JM-A ) 23
W ise A e i i = SOPATIR BE S5 #4 . T4 EGFR
454y TGF-a, WL H . EREG Ml EPGN %5 fic (A I},
IM-A Y SCPATIR e 23 1 4 B R e B 7] fig e 1500,
Bk e BRSNS U 1 R 7K R S AH B R R b A
[fil, BTC 2541 EGFR P I FREBAL T 1 3R i Ah 4%
PR A, XA R AN R RCAA LS & i Rl —3Z
A G5 F I ZRErE, KRG Z R S TR
AP RN R Z AAEAE — 2 1 R {H X R
FHOCHER NTED S A2 A BT A Fr
©)

BTC
knﬁ
N

Hydrophobic interface
(BTC-type)

Fig.6 Different ligands might induce different conformational associations at the EGFR juxtamembrane domains (A)

In EGF-type association, leucine residues at the EGFR JM-A domain interact with each other through hydrophobic interactions; (B)

In TGF-type association, the leucine residues project away from the interface of the two JM-A helices, leaving hydrophilic residues

to dominate the interaction; (C) In BTC-type association, the leucine residues project sideways, forming an intermediate state

2.2.2 BAERFLETHEWMEHDAFER HEN
[ BCAAR 1) SZ AR A 2509 L HAT Z 0644 1 HLAE il
S5t B R XREhis
etk AREAE . (1) S E M B 822 4k (2) A
WA B B IR A K- 5 A s #E5 (3) T iE
B L2 9 P21 7N VA

WHT I, SRR LS A 11 32 AR T8 155 A8 LA H
() BRI W 5| e B4R 5 1 R T 58 1% 42 T >4 i
TR G 0 SZARE A5 AH B AR FH B — SR AR, 5| &
Wk s B S BROTE (5 55 . BRRHROS (5 5 A4 T4y
{55 A5 321 A BER A7 55 A BER AL KT 5467 1
(3% FE 1 & A A2 4k, BN, 7E SkHep-1 20 J
EGF HB-EGF ,TGF-a 1 BTC b XU 2 1l EREG
AE O A A0 ) % EGFR £ Y845, Y998, Y1045,
Y1086 Y1148 1 Y1173 % fir 5 09 B 8 461> . 7
32D 4fi B, X R A BT EGF HI B EGFR
Y992 Y1045 B iz 1k B9 36 M 55 ; HLAE CHO 40 g
w8 A REE HE EGF  TGF-a #11 BTC #13# EGFR
BRRRIL AT P55 20 Bl R Ak A7 A5 0 M 1 5 B R

K- 25 5%, 80T AR LR B0 16 32 R A 35
T UEIE BC 43T B BE S K ) N E A AR 25 )0
fian, 7EF8 5% Grb2 1Y% I, HB-EGF £y [t EPGN
F EREG 1% 2 £ ; FEBF I i _-, Grb2 X T EGFR
1) 7 A 118 5 SEL AT e B o iz s () e k-
B Z4f# B ( cystathionine beta lysase, Cbl) | CrkL #F .
A B M2 B S IR E] T PI3K XA [ B A ) 384 A
M 1 B (B U AE AR AR I 25 57 AR T, AR TR BD
AR HEZ RS AR T Ui f5 5 0+ B AFfE 200, X
SRR S5 5 T W N 1 Bh ) 25 ST RE AR AR L
S RS D RE , 3t 2 5 A R e iR A 27
BN AR N R,

3 EGFREGFHVIRESESEANES

EGFR BCAR LA R IE X5 i 5% % 21 o 5 %
T, X PR AT IR I M Ah B2 ADAM S5 8 H
DIEVRE B AR W 2 T P A B A TR 1 3
AT YR REAR g TE AR AN S P T R B A
ot 75 42 il 2 AR D 1R 8 S A Wy T MU HTEE , O L
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il 2 A LA R4 1) 5 51 AR S 5 4 i
DRy, PR, B P B A1 sl 106 7% 76 4 3 e AR A
Y BE R ZRENE B R B

ADAM FIEEAMS 5 T 24 & & il S
WAt AR TS AE XU ST 9 R /R D it
BRORE 25 W A Y X — F K, ADAMI0 Al
ADAM17 =% 25 7 EGFR B4R MM B 7%, —
BHIEZ AL A BRI 2R E (Fig.7) HEANTHY
LIENE M A2 2 7 4% i 8 15, — BRI 2 5] &
U P HET, BOHVE R ADAM YE S P A AL
FLFE T 2 B A 2 | T 0 B A B R T 11 i
i ADAM JfdSMsal C-2K v 4 B0 135 J5 18 LA J 5 5
b 2K BT A ELAE S S BRILZ A1, ADAM X
TR TE I L R & P E ADAM 3 4 % 2 2 A
2003 SR BT, ADAM XIS M B9 TR 5 i
Yy C-AR SB35, T FLURY C-A S 181 37 21 il
PSS B I8 5553 (B ADAM X AN 8] S 97 1 i1
S RS VIR S FHLEI A et — b e

e A 47 N 4 70 % T 240 D ) £ 51
AR R BRI TIRE . WivE i Be A i S sk LA i
B HTE R 554 WA 5 [ 4 W 14 T =R A T 40 i ]
P45 T ARV (55 D)) Y C 1% S22 328 7 400 Jif 3=
1A, 38 2B 1 Ty AT A R AR S AL 5 A
T P 200 6 ) 5 5 e A X0 i 25 T AR 14 A= 0 22 )
e, flan, RE S YIAN EGF 24 T 4017 A4
RFRgEZ M Horb 39 Y1) EGF W] 4 #F A 7 %8
B A0 ( bone marrow stromal cell, MSC) 3 7%H | 7]
AF, 24 MSC HrF 30 fR) AL 400 S 5375 541k 5 T oA
W75 1Y pro-EGF W 2:4¢ 3 MSC i 434k, i Bk
BYU) SR S B 41 M R 4% SR A 2L, SR B
P B9 B S W LA B N R B e DDA O, B
W, Adam17 SR/ BUTE 2 7 2k A rp R B0 I 114 4
SIS B ORI Y K B TE LA SCFLIR o S T A Bk
BT TE RRbd2 " /N BB R HR, 4% 1 R
Adam17 S0 T RHE AN FHIBE SRR A5 1
I =Sil s 198 PUBKAE ( tetralogy of fallot, TOF) H
fC JUL 40 B AE K AT BE 2 Adam17 275520 T HB-
EGF/ErbB {5 514 SR 2511

4 EGFR BARZEZSEMHESR
EGFR (AR ZE A [ 20 21 5 3o B h i 3235
T EAG 25 Bk X R4 225 Bt TR IR G A Y

VEFIRAL LA B AR K 75 AL SRR 25 2 i e v 0
ANTEWER o T ELAS [ i AT AR L B 40 2 T )

NABAFAE 225, X5 i 25 FC A4 ) 25 902 Ty e i B
U FIER,
4.1 EGFR BikHIFRIE

EGFR ik F W 1k b 52 40 My i 56 S A1 I 3
it A ER IR AR RS EGFR LA 30k, i &2
P25 AR 200 A1 (Fig.7) . T EGF 7E'H 241
Aih SR B A AE G £, EREG 165 88+, EPGN
TR P A R R R ik, 1 TGF-a \BTC,
HB-EGF 7 Z M 4Uh B3 12 040 (Fig.7) . Bofk
(3 2k s i A ANIMATS 514 55 1 40
FEAL NS FREAE 1) K A2 B DA O, IF B 5 R YT
SRS ZEBEATIUS B, 7675 P AR e
FIFAN i gL S BTC 193 #2357 HB-EGF &
o) g Xt i 2 BR PP AR B A R B 5 T
FIRUUEE H M EREG (45 B 3, LRk
)R8 3 T AR N VY 22 BB s A e B BT IR T AR
2519780 A R TagMan #84F%F 363 4 g ke
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