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ABSTRACT

Abstract

Eph receptors and their ephrin ligands were identified in the late 1980’s. Until
today, 15 different receptors and 9 ligands are known. In contrast to other receptor
tyrosine kinases, Eph receptors/ephrins show unique properties in their activation and
signaling. Eph receptor/ephrin signaling can proceed bidirectionally, ie “forward” and
“reverse” signaling. Forward signaling involves binding of ephrins by the appropriate
Eph receptor. This leads to autophosphorylation of intracellular tyrosine residues of
the Eph receptor and further to activation of its downstream signal transduction
cascades. Reverse signaling can take place if the cytoplasmic tail of the ephrin is
phosphorylated, which results in further activation of different signaling cascades.
Many studies in the last decade indicate also complex cross-talk of Eph/ephrin
signaling with other signaling pathways in executing its biological functions. Eph
/ephrin signaling has been linked to different physiological and pathophysiological
processes, including embryonic development, angiogenesis, and tumorigenesis. The
roles of Eph receptors and ephrins during tumorigenesis have recently attracted
growing attention. It has been reported that the overexpression of Eph receptors and
their ligands ephrins were implicated in tumor malignancy and clinical prognosis.
However, research on EphrinA3 function in cancer is limited. In this study, we
explored the function of EphrinA3 in breast cancer. We found that the expression of
EphrinA3 was significantly upregulated in clinical samples and in five breast cancer
cell lines. Overexpression of EphrinA3 in breast cancer cell lines accelerated cell
growth and migration. In contrast, downregulation of EphrinA3 inhibited cell
proliferation and migration. In nude mice subcutaneous tumor model, overexpression
of EphrinA3 fails to effectively promote tumor growth, while knockdown of
EphrinA3 cannot suppress tumor growth effectively either, associated with tendency

to promote tumor growth at low interference efficiency. Tumors acquired from nude



ABSTRACT

mice were sectioned and used for further histological analysis focused on tumor
angiogenesis. It was observed that overexpression of EphrinA3 reduced blood vessel
density, while increased vessel density was observed in EphrinA3 knockdown tumors.
These results were in accordance with in vitro endothelial cell assay, implicating
EphrinA3 suppresses the proliferation of HUAEC and HUVEC, migration and
tube-formation of HUVEC. EphrinA3 promotes proliferation and migration of breast
cancer cells in vitro, however, this effect might be abrogated by tumor angiogenesis in
tumor formation in vivo. Therefore, it will be important to define the role of EphinA3
in tumor growth in combination with the effect of tumor angiogenesis.

Keywords: Eph/ephrins; Breast cancer; EphrinA3; Tumor angiogenesis
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1.1 Eph Z{&F1 Ephrin B¢{&
1.1.1 ZH5ESER

Eph32 fh 720t £0804E R A L M, & B S AR BRI (RTKs) ek
%, 5 FEdf&kephrin (Eph family receptor interacting proteins) #H4% &4 541
HIEME S8 5 MR THIEEM FRVENE . REE & /7720 ephrinfic A4 7>
JyephrinAflephrinBFH M55, ephrinANE B2 DURE B s W LB 5% (GPI) 48 &
TEAH PR ARR TH 4N 1, T ephrinB 28 I 2 DA S 41 % 3CA 778 I B8 401
FHNEI,  EphSZ A4 M 45 20 i 5 A1 B iR AH B 9K 5 M2 ephrin AN ME R 425 1R R4
st AL BIANTERE. EphrinBA S SMEph&s & X ANAE IR ST IX, A i it 2
X AR, AR E A RA/NX, AESNAT AR AR R, 25
R —PDZEE MBI A AR F (BI1D, BRI IX S A B th B A 32 R
S RIThEE . H AT A I ephrinfo A i AL E 94>, Hephrin AL A 61>l i,
ElephrinA1-A6, ephrinB iV %A 34 1% i , EphrinB1-B3. Eph2 44 i 51 345 15434,
b EphA ZAETERAT9N 5L, RIEphAL-EphAQM . EphBAZ 14 1 i 7 61 i i
B T/ZEphB1-EphB6l. Eph=2 A5 4 st 1 s G IR 32 AR AR B, DABS TR 77
TR, B=0A s, RIMAMCIAL & X BB XM X . # AL
EphF M AR S5 6 & Ju A X 1 — DN ERTE G5 8(Glb) . — AN ukr ) & 25 2 Dt 2R Y
B P AP P YRR AL (FN M) EE A Al FRAR DRI A [X 2 8] B — A4
i G M SR s P U B DX AR DR, 97 L T e T i P P 2 )
(TK)~SAM(sterile alpha motif ) 5 #4481 C¥i; ['JPDZ ( post-synaptic density protein,
discslarge, zona occludens) Z5HIP, Hirbr, A7 3T A5 IX 45 Mg dsk r () 7 A P SR IR
FRHE T E BRI F AL R(Y-P) , ESHAMIME S M, Src R
Mg (Src JFyn). Ras GTPase-ifft & (Ras GAP) & Nck ¥ Hixpi4
M R TR FEAH HAE o
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Eph receptor
1.1 Eph %25 ephrin ML RERE (BirgitMosch et al, 2009)
Figure 1.1 Structure of Eph receptors and ephrin ligands (BirgitMosch etal, 2009)
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Figure 1.2 Major interactions of Eph receptors and ephrin ligands (BirgitMosch et al, 2009)
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Figure 1.3 Bidirectionally signaling proceed by Eph receptor/ephrin
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KGR T 1 5 fib PR PG, I HL 23 A 1 A0 LA DR i (2] 5 ik 18] FRLJAE R G I A
RN (LTP) BY,
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R ¥ B ENER S, YE4RiE, EphA2. A3 il EphBl. B2. B3. B4. B6 LA
J% EphrinAl. A5 1 EphrinB2 SE7EVF 2 N bl Rik & B, JF HRIIX
b 235 B IR 5 R AR A B R R 5 53234, iy EphAL 16 KA, EphA7
FERTZ R, EphB6 1£ S0 28 b 10 T R SR kiR A Ay A2 3, Eph %7
AT PR Y S R S ) 8 5 o PR B L S A PR RG B L 4 B B
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Eph 524 0] 38 i 1 15 %5 220 11 52 e 40 A 5 258 ot < [R) R B . 414, EphA2
B EphrinAL 35 RE TR E BLEE (FAK) BERRICEENE, M4 R Nk
WTERI S, AR S B SR . g R A2, Eph 24K A0 ephrin
lcfA 5 E-cadherin S4Bt 70 5 AH TLAE FH 2 R 40 i 5 AR L O RS P . E-cadherin
S Eph SZ2AK RIS RN 247, T Eph 52 4Rt 25520 E-cadherin (1325 A1 41 i
ST g e R ) A S S SRR 2R B SIS S — NS kSRR
AN Eph 32442 540 22 SRS . 4140, EphA3/EphrinAS5 {55 A
DA A0 P00 I o 2 0 A A AR i, IR AE RIS EphA3 NS R4l B R
IR A PR A A A, FR PSS, Rho MY 2
51EH . /eSO 41 i 2R 1 EphA3 2 Al id 145 Rho GTPase K4l 41 fiiz
"4, Eph/ephrin {5 538 7] LU IRAE S . AT+, EphrinA2 AT DLl
MHIRIIRIEA T o (TNF-a ) SRAR iR 4n fia 1735 Bk /11, Jurkat TAg T 41
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1.3 Eph 34 Ephrin Bk 5 MEFHE
1.3.1 MEFE
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