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Biological Function of HAX1 and Its Relationship with Clinical Diseases
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Abstract HAX1 (human HCLS1-associated protein X-1) is a protein existing widely in the body that can
interact with various proteins and perform many biological functions. The H4X! gene undergoes selective splicing
during the transcription process, leading to the formation of multiple splicing variants. The HAX1 protein subtype
produced by the translation of its splicing variant 001 has been extensively studied, and plays a key role in anti-
apoptosis, cell migration promotion, regulation of intracellular Ca*" homeostasis, regulation of oxidative stress, au-
tophagy, maintenance of mitochondrial protein homeostasis, participating in angiogenesis and regulation of signal
transduction. Abnormal expression or mutation of HAX1 can lead to the occurrence and development of various
diseases. This article aims to systematically elucidate the biological function, and the relationship of HAX1 with

clinical diseases, desiring to provide the basis for in-depth research on its functional mechanism and to assist in the
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treatment of diseases related with HAX1.
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FE B o BRSBTS SR A, 125 TR
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B R AL /KT (20, PLIN IR fb 5k Ca /K T3 i 5: 85
HAXI15PLNZF . 3 HAXI 5 PLN4: & )5, PLNX}
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Mitochondria

Endoplasmic reticulum
E1l HAX1ETICa™ RS (RYESCRR[11-12]182%)
Fig.1 HAXI regulates Ca* homeostasis (modified from references [11-12])
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JAAR IR A T, WA % 45 #3 mT LA HAX 1
FHRLI AW 2 D) e
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S5 RPE A A AT S S,
FETIE R A RUR S 1) Ok S 5 3  HUSECO0E 51 B,
HAX 1 A2 #F IKK A IxB 1) i1k, (23 NF-xBi%
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PI3K/AKT/mTORAE 5 it i $& 51 I /1N 24 o it e 40 i
IAETE . B —J5 10, HAX R DAY 2D Jif 983 48 i 1)
JATS, AISC O VRN R 7 HAX T 5408 T 1 £ Ff
BAR . M HAXIRIEIKF TR, R 4 i i 0 T
2257 BP0 5 T HAXTFE R W R bR I, TR 0 i () 9
TSP 3 e,

HAX1 5 MR & U k. HAXTI
COOH- AUt (34 K poLt & AT L 584 &R
avB6II BOV I L A, a5 A FH R 15 g 4 i 1)
REFIER . RAMSAY S AR, HAX =K%
(17 v P61 5 254 67 41 G 1) 12 28 FHAE #% 66 70 W Sl 14 i
T HAX MEZRIE I ovB6 I i 7Y Jes 40 B A A2 22 AT RS
REJI R E PR, oAk, 7R8I R A, g 4
R 30 3 3 A LA RN LVRE I R 8, RS &
SAREHAR AL . YOUZE PR LR BL, HAX1 AT {2
bt A AR R, SRR R L AL . HAXITE R (1) R
A 5 R S R R R R A, H S BT AL
WA e A B . X HAX 1A W02 ShRE B
NHFFE, A3 N R (YR 97 B LB (1 05
3.2 HAX15Kostmann4Z&1E

HRE S R 14 K 41 R =2 E (severe congenital
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neutropenia, SCN) 13 it JLFHZE i KOSTMANN T
195641 XRiE , ¥ 4 KostmannZi ik B, A% Ii
()28 ) Lt A TS AR PRt U™ P o P R 4 s = i
AR, My B 22 Bh A B AN SUTRT , AN IEAT ST,
A A5 BUEE ARG ANGE T PO HAXT LR 5%
AP & KostmanZg A iE 1Y F E RN 2 —, B w Wi
RAEIS K RE, LA Gt iR Bt (L o 3 BRI .

HAX1HE R RAE 2 5 3 KostmannZE & fiE K i
E BN, EEEE DN TR EEA . —
s& HAX 1 0] AR 32 48 Jf e 6 28 20 40 90 7R AR 38
0T, R 4R 7% il R (granulocyte colony-
stimulating factor, G-CSF){# #i 41 it & ) HCLS1
T PR AL, , IR INF ) VAR T 4 B 1 5% X 1~ 1 (lymphoid
enhancer-binding factor 1, LEF-1)i5{b R ALK&
LEF-1, LEF-1 5 BB MTHCLS 1 45 & Pl 5 € &
s B A MIAZ , (e T 40 mR R Ak, BT
KB R T HAX TR SR F 1] 76 24 B A2 s 1)
HCLS1HBERRAL, I 1 LEF-189 3%, 41
LR AR RS o 2 HAX AT DAY/ R 4 i 26 ks
PR, HERPRLA ) 1R Dy REH . HAX1 £ 25y
M T2kifk, 25 2 P8RRI T, HAXTHE K
KA HE T B HAX 1S58 KA 0%, A Zehr iR T
AKVSE N, RLAR R A B D . A, FANSEPSI 5L K
Pl, HAX 1@t 52 m HSP2 7 iR 1 2 5 4R bk & (1
ARSI, R4 HE ) 434 . KostmannZg
BAERIETT I — R H G-CSFEE 25 WAt idt o 4 kir
SRR AR R, (HXT T R e B PR AR 5 3 ) Kostmann 25
BAEEF TR, I, IR T HAX1/E Kost-
mannZi A ik H FIAE S E SRR T 7 R B H
HEE X
3.3 HAXI5#HZRGEKRRK
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ARART T, ERe & o R 8 AR A B I RE
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HAX1 B AR #EcmEM. St S5a =
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KO IRE-13E MR Thag . b0 U B HAX XS
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Xf Ca S )], FEARAN M Y Ca? W FE, H).Co LA P
Wi, AR AE LS AE ) IR ; HAX R A] DU i i
FTIRE-135 M, J8055 N T I RN B, T i caspase-12
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M T AT 2 6L P Ca® 3 FEE PRI, 3¢ i s 2198 55 o LU
48 1 B ARG E R, I8 O LR It /P E R 45
GIREE , Ry O AN A Z 3545 . A, HAX TG
CIYE &2 RN T =4 s NI (TR R FE2 7 AN AR A
ROSHI A= DA S 8 3 5, ek Co LA PR T2, R
A ML PV A A 1 0 UL T
3.5 HAXIS5Hfh&ERF

HAX 154 890 & R G0 40 BRI 25 500 i K
AR EYIM . I — Pk Rk 5 5
37 JER A0 A A S P R R S (e . AR e AR
FHIHAX M RIS RISRE, CCHCRIMEN—Fh
(AR JB gl e (K], W 5 HAX 1 3L [RI A2 AE T 32 h
HELRAEFM AN, 5% EmRNAZ GG, (2
Bk . A E 284 . RNAMREHR R & B0
REASE, WINRER R E . REEDTHIIE
e MERGZ AN A S R, EEWTE
AP FRATE G % (S, T 40 S BAH AR,
H SRR EE SMEAS PR, #ims kA 5%
PERIEIR L. BRI, 1E1% 3 R GO BERIE
SRS TR A0 B — A2 40 B R HAX S B0 i R stk
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A, HAX1Z 5HEammET, SEay Tt
FAE N R 23 40 i IR 7 B 6 M DR 7 3Rk S, (R
ARGV R A .

4 INESRE
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P B S BRI AR AR, T 2 5 N LR I 2
T ThRe, EHANRE T . AT AIMOT R . 4E
FRAn N Ca® AR AT S0 RIS 40 B W
YERFLRALIR T RS S A AR S R R AR
HIEVER, H B2 52 %G5 BB . HAXIF R
WRIBERALE Z RN R AR EVIMR, &
5RpyeE . Kostmannfi« f4 KRG O ML IR
SR EER R, K, HAX A B9 505 1)
IR IZ W SRR . BRI HAXI O A 277
TR FL, AEASRAEER 2 I TR B — PR &R . W
wnn, HAXTIRAG Ik 2400 AN ] R BT 4 A0 4, (R4 K 22
BB A R B P D TCTE A I B, 3 BOZ IR
FRIATL A 1A BB, HAX A NHL- 7 BR 1 5 45 F 38 h
RE M ANIG 2, COOH-A Ui 14 5 i 45 A 3t A7 AR 4 13
HAX1/ M5 5 5 S8 AT IRAFAE — SSR o 1k
HAX1Z 5 & H BB R pL R B ; HAX1/E
P B R AL M R e A 2 . DA bl i
TR T BRI L, 3 — DR R HAX 1Y) SR
KL G ImREIR K R B EEE .
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