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Abstract

The Erythropoietin-producing hepatocellular kinase receptor family, as the largest tyrosine ki-
nase receptor family known to date, mediates the regulation of many biological functions from
embryonic development to adult tissue homeostasis and participates in a variety of immune res-
ponses through receptor-ligand binding. It has been found that Eph receptors play important roles
in many physiological developmental processes, including nervous system development, cell mi-
gration, and blood vessel formation, as well as in the regulation of immune responses, tumors, in-
flammation, and damage repair. Further in-depth study of the biological functions of the Eph fam-
ily of receptors can lead to better prevention, diagnosis and treatment of clinical diseases, and
understanding the transcriptional and post-transcriptional mechanisms that regulate the expres-
sion of Eph has far-reaching significance in biology. In this review, we explore the mechanism of
Eph receptors in the physiology and pathology of the body from the aspects of their participation
in neurodevelopmental regulation, angiogenesis, and mediation of immune response, and sum-
marize the rules of their roles in different body responses, which will further provide new ideas
for the diagnosis and treatment of clinical diseases.
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1. Eph Zk&5t 553

Eph SZARZ A RIS AR 2R KR I — 1, RWUAE KR B M 4ERFH 24 B D) RE IR GBI
[1]. 1987 4, Hirai %5 A [2] i ¢k 5] v-fps (IS S BRI X FP 41 0 aR%EL, RIAE P2 A2 N AR 2120 i 2B R
B TR 2 e 400w S A R R B TRl B, K i 4400 Eph, IO NS ORI Eph %52 44 . 3 Ephrin
ic A 2 VR 200 B R 3 TR JIEE 4 7 43, Eph A2 4 J8 ik 52003/ 41 R T 1Y) Ephrin ic 44 25 (A ELAE Ak Eph
TR AR5 5 7 5 R A A EF3].

Eph St —F | RS RE R, HM/M SR N & S BRE AR T BRI R 45 & 251
B(GIb). & & E R AR 1N B g m A E T T, RIS &AW, Hx
(R B P T S 5 AR 1 25 6 R I A T IR S P o LB PN IX AL I S R I Ve PR S5 . SAM 4 K4 45
YA K C i) PDZ &5 # s 4l & 7 510[4] [5].

Eph 2 AR FL RGN R SRR 25 SR RIANE], R4 Eph A SZ44F1 Eph B 3Z24K[6]. HHT %0
H 14 FhZARLE AR 61k 9 Fl Eph A 324K (Eph A1~A8 11 Eph A10)#1 5 ' Eph B 5244 (Eph B1~B4 £l Eph
B6). Eph SZ{kRIELMAFR N Ephrin, R4 M S EC AR S5 A48 1 7 51 22 57324 EphrinA #1 Ephri nB, U456
ANBE SR AR ELEE (GPI)IE B2 1) Ephrin A FC/AR(AL~AB) AT 3 /> B IE 5 % B2 11 Ephrin B it & (B1~B3) [7]
[8]-
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2. Eph SRStk Sk 3 e 3E
21 NMERERERN

Go % R G ENRIRITAN FUm AR AR B R 2. 1IEH RPOIRE T, W EARNRE, HUART L@
G B0, AR TR 2 AR B R AN & G JE AR AR DG AR, I B AE IR, SRR s A i
B RIEFBAL, A R AN SERE . RN PRORIIG S,  TIVIE U Bl [ A A B G N SR R A )
1 5% Difie o

Eph 5244 & %)% RGP E B M, ERTTREARMNAS . Hiefisd R REE 2 EEH9).
Eph 246 12 305 T LA . EVEZHM. B SORAHA . T bk E 40T B bk T 40 i 55 2 Fh G2 248 i 7 [10]
[11]. fltn, Eph TLMERE B 4L NEAL[12], 25 B ML 0 IR, AHhEtl. R AT £[13]
[14]. IXLE$EIR Eph SZAREA G2 AT REE: o

TERAEFH, Eph A2 SZ4AH Ephrin B2 7E N J 40 A b fe bk 320k, 5 8040 i 3% RS B 2 732
AR N AR L A, S B M HE AT A R AE R b R R B R . SRR S, A RN PN R A
I Eph A1, Eph A3. Eph B3 1 Eph B4 [J3&ik gD, MMi{EdE 7 2405 A B 4 kG B [15] .

Eph 7EMa R b iz ik, MRLZIFN T bk C 20 B rE Ml IR AR 5 v i B Al i 32 Eph/Ephrin {55 %%
SEEIAT, Eph/Ephrin {5 5% S Z RSP T kAR & & & 0w EEER[16]. /£ &
BLF%h, T4 Eph/Ephrin 5 Eph 2 Ephrin FC filt & 8 1 I AH BLATE F 23 52 M 1159 i 240 1 ) 47385 A RSC#, Eph A-Fe
Ml A 2 A BHIET Eph/Ephrin {5 5 5% 5 2 B IR 41 e CD4". CDS8" %= [11] [17] [18]. Eph A 1 Ephrin A
B EE T RS ORI TREFY, Eph A T Ephrin A B 2 B HB0E FAT U E T T R S HAd 4
AHEAF FH BO5R R 6 T AR Thae G 3 W35 R [19]. 734k, Eph B/Ephrin B {5 5 1% S04
76 T 4R AR A JR A 4 s . Ephrin B1 AT Ephrin B2 76U I 3Ll Tk gi i, 78wk
FE T SL[E 0] T b A s £ [10]

ZE LFTiR, Eph SZARZGT i ds BIR B HURGIZE TR AT i E o mENER .

22. mGEE
ARG RS E R—ANE R, GG TEE. A, Mmad, Sffg s

P H BRI E .

Eph SRR 518 AE 5 A TR H SR AT IE M B R, BAIRAE RN, IE DA . Eph S
WoORBIE S, Witishdn. WE s R AR IORAREE . B B8R R4 5 B8 RIA [21], 7R3 (Re il 2
G R IEE SRR, RRHA VGBI EEE 551 [15] [22] [23]. fERRZ RS S H)
filit5f5 . Eph A2-Ephrin Al ik 1. Eph A2 B KB I 2 5805 5@ EE 2 FH . 98 40 M ()47 S A 4
B IR 7 7= Akl . Eph A2 S50 AT S ER VLA 3-UE-Akt JB ¥, Eph A2 FEHTFEK NF-«B 1A 40
FRF =4, TR 980 SRS EPhrin AL BERE I MCP-1 il CXCLL S54i 48 B 743, INTTT 58 Fiifhl
a5 [24].

Nihal Kaplan % A [25] 44 40l G T 8 G50 & I, Eph 76 B kb0 fa ik 3, ek jz s = .
Eph A2 fifR2s FECT ARG FL A IR R 55 BESE I, & BB IR TR A 404 e 22 [26]. Ephrin B1 g R A8 52
JR A5 JE R P R RS A b R AR AR Bl 2 2k

R 2 TR LAIESE Eph SR SZARTENL AR SUE Z 815 fm @il 2 oy XS 5 UL G e R, ¢
R IEE A R R EEAEH .
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2.3, [N

MAEER, BINIA LS RETIREHMLE, 2—MSEEMAFESHEGNZPRIR: X
SO R X R AR A R 4R B . TR, DR I A 4 P S AN A R A i o B 11

Eph 24 Ephrin B A S ML A2 i D IR, S un 4 A - 20 Fe il 40 5 200 it &0 B o
FRURG B AN BT FE[27] . Eph 18 JORE A 56 I 57 38 3% 14 F 1 5t B B E A, 40, Eph Al. Eph A2,
Eph A5. Eph A6 Ll [z 7E/b & Eph A3 il Eph A4, Ephrin A1, Ephrin A2 Fll Ephrin A5 #5#} & BLE fili f % 2
Gup A TR, o Ephring AL FCAARGT Eph A2 SZAAR 107 %o 5028 Ak P fi 0L A8 S0 1 Ak 2 A FH 9] [28]
[29]. Eph AL 7 %8 JiE W HH 1) bk O 4 PR A 0L 387 PR 3 200 b v SRS BRI, 51 A vk EE2 200 AR P 2 240 2 [1) ) 86 B
MR, SEOREARINSRHLUER .

TEIME KB I FE S, Eph/Ephrin 155 58 % 2 Guiind 17 P 57 200 i S JF S 3 B A9 e (6, 468 7 440
IS VAR ) SHe 428 1) A i AR . BB ANAS 52 . Eph 524K B Ephrin B ARSI 23 5 3500 O JIR A0 I 5 S ffa
[30] [31] [32] [33]. 7N Fz4ufurl, Eph A2, Ephrin Al 5% A Bz A= K PR T-(VEGF)HH FAE A Sk S B0 I
A ORI @ EVE I . I8 Eph B4/Ephrin B2 25 Ath Eph R, WMAERRN O L KRG R 1%
SCHENE I [34] - ML T35 WLZH A 2345 1 Eph B6 F1 Ephrin BL 7 DAE W4 « £F 7k ML 3F I A 3 35 [35] .

2.4, phiE

Eph SZ K 7E g b S 255, AT LGB XS 5 A1 5 HAhE 5 28 G0 AR TR 42 25 5 i % P JiRa [36]
[37]. Eph M5k ] LATES e dF R fE vp B T e ik i 8 B B 2k . 8O 5 Sl 8 307 H 2R A
microRNAs F %% 5 1 42 1M 338 Jin sl 2> [38] [39] .

Eph A2 fil Eph B4 28 i) 2 ik ik Eph 224k, N EAIMRIEAE T SMESoEE, RHE
FERGAE MR R BVE o R4 Eph S24R 1) s RIS A SRR BB R AE ¢, 1X R B Eph IS0
P15 Eph 1E 45 5 40 B R G 95[36]. 24 I RV ZJEAE+ Eph it RiA 5 Ephrin 454
JIEEE 1 [40] [41]. Eph SZAAICA fRSEHUART 2B B0, g s Mt e R, e ET,
Eph A2 AJ {2 i X ith B2 G 25 AN 36 7 A K K732 44 2 (HER-2) ¥ (a1 9697 I 2451 , 1t Ephrin B2 n] {2 i X
Ji2 5 BEAH ORI P VEGF 697 N 2451 . A0 A5 7 53 B Ephrin B3 78 i 24 i 6] FL B 4 9 () T 245 12k h
HCAEF[42] [43] [44].

BEE Eph 2R SBLE R A E FIMLEIAR 7E A BTER N, AT T Eph KIESZAAA T H 7870 1IAR,
BT e B K BRI EAT 2 T, AT il e B IR R 29T T &

2.5. HEBRG

P TCIE LR AN 25, HLAS 5 i SR A ) AR e 4 Al SRAE A B SO R o 5 k7 AR i R T PR
SRS ST, WOE RS B FIEEZ A, ERME AT B RE S EES . el
TR 28 2 i AE R R B 40 B, RV 2 M & TT, BRI T R Al RE /1. Eph SZAR7E
P RGP G O T 2 Fe . BATE 5] SR EE 2 1) B AR AT R AME B, B & i
BN R EEAE . Eph/Ephrin {554 @B Z 0 7], 404 SRR E IR o 40 i 2 18] ()45
SRS A B AR I [45].

Eph SZAA#4 R K B R R s Rk, VAT AR 0 R EE B0EAE . AU e R s R4 ZY ., AHEUR
BRG] A R AL L 46] [47]. Eph ZARRES M KA MMPE T . MM EEE. BIRER
Ak, F8. KEI, G e 4R T-[48] [49] [50] [51]. #15€5]15: Eph-Ephrin {5 5% Si@ Ik AL %
PR R AR, W ERKEANBIE A N ZE R, SEURSAKEREZ), W KERRT S
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Dhfg. RAMEK: Eph/Ephrin {5 55 Sl B0t T4 R B M Ak fr & BAA W SER . EMAEIIAR
Gk, SRR D B BEE BRI I i 5 W SR 22RO 2 5 BRI R RAE “AiR T PAREAEA . X
— IR T Eph B 3244k L 224K th 2 135 M [52] [53]. Eph A7 @i Src ¥ mTOR (W FL2h %) 7 i
FFOER ) AT 7 Tsc-1 (45 717 PR AL~ 1) e 42 1) 5 il FrA) i Ak —— W SO e R 1) 2 [ 2544 . Eph AT Id 3R
K GE RS, [FEE, Eph A7 SR SE RSN, Ak ThRE G SR [54].

Y% Eph SZRTEQIGG S MPEAE Rt fa B, JExtfhoek & s & i 2= 4 P81 7 H
[55]. WHRFCKE, fEMGABNPIEREROIRAt, 253 40H) Eph Ad4-Ephrin 25& 5K Eph A4 Jk KRR 23 5200
PR DR K S BERE[55] 0 hAb, FEGR = il 5 A K A7 Nogo-A /N H, i Eph A4 S HFL 44 Ephrin
A3 A B S 457 E B R O () B AR R VI [56] 0 IX Eedt F AR AR F AU T #4278 Eph A4 55 Ephrin A3/Ephrin
B3 AH ELAE NS AR AE K, B Eph A4 (g1 S S AR Jot 4 4 A2 [57] . Hoecke %5 A [58]7E Eph A4 i
B NER SIS I, Eph A4 SRIE/IN BRI PR SR RE S BUE R /INERGR, 3278 Eph A4 REEHNIHIIZ B4
VLG LA PR 2 S 0C . R, 3] Eph A4 55524k, FTREA B TR Z 1004 RGN AT RER & .
2.6. HitbE ¥ haE

Eph Z1AM KIMAER L . BHE. HIRIRARZERLE RS, HgmERFAEMEREG . Eph A2 S
5 R TR A B A )2 B IR o (LRSS P I F2 . 5% Eph AR FRIAEE W« A B 55 J7 ik
P9 A Fre A2 [59] [60]. Ephrin A3 ()2 2 S BURERCR i & [61]. Flitt, Eph/Ephrin {555 % R4t 1l fe
PR E . BRI — T R

Eph 2R & MRS ER, EAETER. MK EMEEKE R REEH. ERENR,
Eph-Ephrin 1551 538 1% 38 3o V- 067 RS i A0 ol i 200 0 R PR A 1 i P42 1 1 A 2« WF 72 2 W, Ephrin B2
A S AR B 4R 1k, SRR ERRR Ephrin B2 W EAR A S A RO BB AH i [62] . Bl AR
A 4t Ephrin BL J K] 9 #E [7) il 2 2 5 50 240 i 4 A8 RS s in 5 B0 AR /D [63]

Eph 324 i 2 H1 A AT MRS o 98 A MK T AR , Eph A JHIFEEAR £ 20 i i &% 22 73k, 17 Ephrin
A5 LA & HE K T i e gk ik & 3 70 WA[46] . Eph A SZARTE T Fofii ) %7 IR N DX SR WA E T, (2 ki
FHURG DA IEARIBE[64]. /BRI RB T A, 259 PEh Eph I T LAY S 27 4 U ok & 3=
Gy, BN IAERE R IE ST H R 76 S A [65] -

3. RE

Eph/Ephrin {5 5 % 318 % 2 5 AH [R] FUAS [B] 40 i AR 4 2 1) (1) 1 22 AR 3 38O [7] 2 Eph X Ephrin,
YR 2B LS A5 R Ty, AR EATTEARFAMEZ B /E LRI A ThRE A B R R ZER . HArk
T Eph/Ephrin {5 5 8 % £ 53 A I BOBIE 78 BB 9, ARk Z VERINARRE . [RIL, 3E— BB AL Eph
GO IR AT I T E A NLE R DB R E AT IR IR Eph G244 A=
YRR, DN A REL AR IR AT SRR T VAT R T ReE, RAEME RS 51 L T F
B IRITILS, (EARERAE . BRI RO AL RIS CE VR YT 5 TSR AT AL A

S50k
[ X, #5T B, FCE, . Ephiephrin 5 Sl 5 2 T4 AR L[] o EA1SUTRFTIE, 2019, 23(13):
2101-2106.

[2] Hirai, H., Maru, Y., Hagiwara, K., et al. (1987) A Novel Putative Tyrosine Kinase Receptor Encoded by the eph Gene.
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