DOI: 10.11844/cjcb.2025.01.0014
b E 40 A=Y Chinese Journal of Cell Biology 2025, 47(1): 131-138 CSTR: 32200.14.¢jcb.2025.01.0014

EEL A AR L RERAE B IRV LS4

FINREMTFTIH R

BHE ZEE"
(PR AR EEBE RS PR 7T, i 200241)

EHE:S RABRAB R RN F RIS R IR G, TAZ A YT E e &K 8 Mt
N, A58 A RILBRARAUK o e R IR e A B 693842, RE) £ A 49 RARBRAEE AR T vA ik
M HEEE R 69 BB, RARBR(Asp)ZZ MR R e —FF I F BB, AZ ARG, WEE
St TR DAD] F B, R AspEEA I A BAR 5 R AR BRAEE R T BY, XA RS
Triiflahth e el At R 3L L, R T AspF MR dm el i, R AR AR Kt £ X
FTH, L ERNBRIE ., RERMFETHF T LELEMER . ZX AT T s AR R
RARBRIEBARGY MBI A M F I8, ARIBE R R AT K, 55 iR T BRM R IR BR4EE IR
Fo o B BRFREAR P 4 AspFii AR, 455 KIE T LEKAARI fe et MY A KITH| A g i A &
AU b AR R, st U] 69 IR AR AR A 1598 8 S A A TR R 8 A T Y B R A
TEZRT, HEMRLBRARILDWIRN G55 Fo R T 454, A 3 R L BB R4
XM AE AR K SRR T B,

xR RAER, KRR IS, 8 450, Thak

The Research Progress of the Structures and Functions

of Aspartate Transporters in Mammalian Systems
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Abstract Amino acid transporters are membrane proteins that mediate the transmembrane transport of
amino acids, facilitating the entry of various essential amino acids into cells and regulating their uptake and utili-
zation by the organism. Aspartate, a non-essential amino acid in animals, plays a crucial role in protein synthesis,
neurotransmission, and energy metabolism. However, the transport of aspartate into cells relies on the assistance
of aspartate transporters, which are located on the cell membranes and organelle membranes of mammals, forming
channels that shuttle aspartate across membranes. Aspartate transporters are critical for cellular metabolism, playing
key roles in amino acid transport, energy metabolism, and signal transduction. This review systematically examines
the structures and biological functions of aspartate transporters in mammals, classifying them based on amino acid
properties and discussing aspartate transporters within acidic and neutral amino acid transporter families. Particular
attention is given to their roles in mitochondrial function maintenance, tumor growth inhibition, and maintenance of

intracellular amino acid homeostasis. Insights into their regulatory mechanisms provide important therapeutic tar-
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gets for cancer and metabolic disorders. Additionally, this review offers insights into the transport and metabolism

of other amino acids in mammals, laying a theoretical foundation for the development of drugs targeting amino acid

metabolism and the treatment of aspartate metabolism-related diseases.
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AR AN DY RE I T B OCHE 2L, W xCTH Bl
YT AN A Asp/K-F-, 52 00 41 B R S R IR0 R AT
PUEALRE /U4, T LLEZE AspIAATH Z R, K
P FE RN J5UA] DR 3 BRI A b P R R R i
s, TR SRR 5 18 A Na R 8 X RGE 1 436
RIL IR 1z H R AT AR AZ Asp; AENa MO AL ) X e
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Fig.1 Distribution and role of Asp transporters in cells
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Table 1 Summary of aspartate transporters
Egitl M ES20 HizEA G AL K] B IR
Type Dependence System Transport proteins Coding gene Transport substrates
Acidic amino acid Na" dependent Xag EAAT1 SLC1A43 Glu, Asp
transporters EAAT2 SLC142 Glu, Asp
EAAT3 SLCIAI Glu, Asp, Cys
EAAT4 SLCI146 Glu, Asp
EAATS5 SLC147 Glu, Asp
Non-Na" dependent X, xCT SLC7A11 Glu, Asp, Cys, Cit
XAT2 AGTI SLC7A413 Glu, Asp
Neutral amino acid Na' dependent A SNATS SNATI10 Ala, Ser, Gln, Arg, His, Asp
transporters SLC38A8 SLC38410 Glu, Gln, Asp, Ala, Ser
R2 EAATRIIEEER
Table 2 EAAT family of transporter proteins
HizEH A HE R sk ESSENIEERAVE ) F AT AR
Transporter proteins Coding gene Transport substrates Expressed tissues/cells Primary physiological function
EAAT1 SLC143 Glu, Asp Brain (astrocytes); follicular epi-  Clearance of Glu and Asp from the synaptic
thelium and sebaceous glands cleft; activation of stem cells during skin
growth'”)
EAAT2 SLC142 Glu, Asp Brain (astrocytes; glial cells; Clearance of Glu and Asp from the synaptic
motor neurons); liver; pancreas cleft; brain development!"”!
EAAT3 SLC1A1 Glu, Asp, Cys Brain (neurons); intestine; kid-  Learning and memory; GABA and glutathi-
ney; liver; heart; placenta one synthesis; oxidative stress protection®”!
EAAT4 SLC1A46 Glu, Asp Cerebellum (Purkinje cells) Clearance of Glu; synaptic activity
EAATS SLC1A47 Glu, Asp Retina (bipolar cells) Visual processing
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Jp3 i [451] 41 11 5 9 995 7% (foot-and-mouth disease virus,
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HEEH . RIEEMRERY, 40723 FMDV,
EV71FI SVVIHIEE 2 b i SNAT8# 1z & 1 1%
ik, MG 5EAsp )iz, it >k, SNAT8E [ 3 ] LA
LEARAMIR AL HFFMDV . EV71HISVV & ]2,
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HH SLC38A10K5 K it I £ 1 K I — B, 1Kk
& — P Na i P (1 P R R TR A s A, B8 114
HC L, 2099 SNAT1. SNAT2. SNAT3. SNAT4.
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TR, WER. RERMRMLEmR P, HF ki,
SNAT 1045 57 14 b 7 407 76 73 WA 4 M 25 vh , 757N RO A
(P2 B PRI PE S 22 oo R A Rk, R EAE N R
DR i /R A R ik B934 R B SNAT 10 7] BETE T 17
EEREG G S FEAT RKEEM . TRIPA-
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mTORTE T #:'F . IXRP SNAT105 1] GE1E N A
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ISR N, 3K BT X AR IR AT P 0 AT R o
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B R K R A A I OB T 38, JUHRER A
FR/GABA-7Y R M % (glutamate/ GABA-glutamine, GGG)
TEIAH, 2Bz B i JEAR R T 40 M = AR 5, AT
RE -5 K0 Bz S22 4 M 4 9 pS3 8 E /K -FREAIRA o,
M T, F 4k, = SNAT 108 H ik 2 #0
P E P4
323 FHAspiEERe A F AL PP EAspH
I (W1 SNATSFI SNAT10)7E 8 5 41 g P 41 Aspifk
. AEFRRAN A N AN R R IR T4 RO A0 e 1 AR PR
B MEE B REEMEM . AspfE TCATEHH1E
AR R RA S 5 EE R A RS R, R AspFLiza A S
545 Asp 5 HA S LR 1)1, EEEZ 4 TCA
FEIR . R, AP Aspieia 740) 4 i B AR 28 00
Z. SNATSAMN 5 TCATEIHE VIR, I fE4ERR4H
i W S B 3 A T T R HEAE ), HG e R AR W] e R )
o1 e i B AR AL B B P 1
Aspil /& 1% B & [ R A R 1 oK B R
B, HAN SR %REA R TE . SNATX
W Ja AR 8 R B Asp S & R A B 4
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Tk T e FEAN MG Z IR | B 78 R HURES
TRECSTEGE. P R, Rk AspFEiE
VA 22 PP 4T i Th % 2R 0 H s 3 PR 4 1, X i

I8 R 4 B 0 0 R 25 R A B AR BB
FIGIT AE BT, Bil4n, SNAT105 40 i 28 A i & %
VAP HLH % YIAE O, LD BBk I T B8 2 52 e 241 i
WU RE, 3T 5 M 284 58 R 240 A3

AR, TP AspELIE AR TESERR A N AP &
FERRTT . e E AU A1 DA A U 45 4 3G B AN 2
JR A BT THIEE SR B H o X BB B IS AR AN I 55 Asp
K, 2 STCATERR, HAEMMBER G« iee &
S R R OCHAE Y, W BRI YL, SNATSI |
T AT R e 1 A A, X IX BB R (A T RS TR AT
FURT RE R SRR D IRTVE 97 B BB (0 A
3.3 ZRRFE ERYAspEEIE A

2RI AR IR 1 Aspi% iz /& 1 2LE Asp-Gluk
& (aspartate-glutamate carrier, AGC). A PiFEH
) AGCH TR L-Asp MZR R AR FE 12 21 i ), JF 545
AR, AT E N AGCI(SLC254 124055 ) Fl
AGC2(SLC25413%mt5% ). AGCITECAE. B BEALAN
KW 2Rk, 1T AGC2 U 7E WA S i3 3Rk .
L-AspFl Glusg 4 (13X 3] 77 /& B2 br 1A W W % 7= £ (1))
THOEE, AR RAA D) RESZ BT, L-AspffI7/K-F
SPEA, N3G T T 4 52 BIH0H] . X R EHL-AsplT)
& AT 2 PR AR PR R G i 2 DG B B

AGCIHAGC2H D Re#f 52 | Ca?* (1) 4%, Ca®
532 B 1 b — AT ) IS P A T R R Y S
WARGS A, mEL BRI TAERCR . Rk, fmfig
JRCa* W L IS 5 4> T il AGC1/21 77 L-Asp
Glulf) il &, X5 5 4 - 3 B ey B 22 A0 )L
ZWy i, e A I A Ca®t A P R AR i M4
AN BUR A B 4 A N Ca? 7K, AT 15 AGC 1A
AGC2HIE M, HET R0 L-Asp Ml Gluffil B . B4R
AGCIHM AGC2AE bR Tt A #HE VR, (H
TEMFTEAL P TIREA I, KAER A HAE WA
RARE, BARRY, AGCIIEWEIR K HEI&1E (pentose
phosphate pathway, PPP)H & HE FI{EH , 1IX—i&
7 5REERBHE VIR . AGC2S 5 R
FAEPAFIE AR, 3 0 A SRR AR AR AR U
HAHEREEM.

M S, AR E1Y AGCA 7137 L-Asp 5
GlufEZR R4 L i 2 18] 2 46 (1) G B 2 1, J8 0 Bk 5
L-Asp 5 Glufti 2z #e, 4ERFAHME AR, e A 1#T
Z R Ca> AT, HAEA R R IR E R e e
HAER
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AATRL T2 R A0 D 28 M85 1, 5 Bh 4 i
GURRREAT FE UZ i, SR 40 P SRR 5 e
RIS o AR SCB IR FLE) T 4% b Asp#iz fk
(LRI T RE AT L0b, RS T Aspihiz ik e
MOARIAT, AR BT . R A B et A e R S B
Joith— ARG I R AE . IR AR
SRR E TR AR U RS 0 2 SR

AspEW TN WA Py FL A 4 i TR B (1 2 4 2
Ty, H AT Asp e AT H i 0 7 T BT 9 K
PRI SR S B %, (E X T Aspibiz
& T 20 TR IR NS, Ho % 28 6
G345 W LA 3, 5 DR 2 R 1 LA Lo 04 i
W] 3 iR R AR T R R FL I AR IR N T 5, T
VAT 4 L 0 40 L P 14 i TR T A 1 VR 2 L
1, LT ARG VA T 4R ST A SR D 7 9
I 25 A 0 g R AR BE R TR N 48
TR BR B R IZ U 1K VA P L R T LA R R
3 PR BRI G E (50 2, R, VRN
BF 90 RS RR RSB IR 00 T4 5T % , 4 2k
— SRR H AR R 5 T R DI A, Ak
KA AT RIS 24 1) 7T B Bt
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