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Characteristics, functions, and roles of 1-deoxysphingolipids in related diseases

YANG Moujie'*, WANG Junnan'""*, WU Huixian""*, JIN Junfei”*”, PAN Zhixiong'""*

(l.a. Guangxi Key Laboratory of Molecular Medicine in Liver and Repair, b. Guangxi Key Laboratory of
Basic Research in Sphingolipid Metabolism Related Diseases, c. Laboratory of Hepatobiliary and Pancreatic
Surgery, Affiliated Hospital of Guilin Medical University, Guilin 541001, China; 2. China-USA Lipids in

Health and Disease Research Center, Guilin Medical University, Guilin 541001, China)

Abstract  Sphingolipids are important components of cell membrane lipids and play an important role in many
diseases. When the sphingolipid synthesis pathway is disturbed, sphingolipid metabolism is reprogrammed, resulting
in the transformation of synthetic products into 1-deoxysphingolipid ( DoxSL ). This article introduces the
biosynthesis, metabolism and related functions of DoxSL, with emphasis on the effects of DoxSL on ecytotoxicity,
neurite effect and membrane hydrophobicity. In addition, abnormal DoxSL level has been associated with a variety of
human diseases, with lower serine level leading to pathological increases in DoxSL, and elevated DoxSL has been
associated with diabetes, non-alcoholic fatty liver disease (NAFLD) , and hereditary Sensory Autonomic Neuropathy
type 1 (HSANI1). DoxSL can be used as a biomarker to predict diabetes, hepatocyte steatosis involved in NAFLD ,
and the increase of DoxSL caused by mutation of serine palmitoyl transferase subunit is an important reason for the
formation of HSAN1. Monitoring and regulating DoxSL content may provide new ideas for the diagnosis and treatment
of clinically related diseases. This review will briefly discuss the characteristics and functions of DoxSL and its role in
the occurrence and development of related diseases.

Keywords: 1-deoxysphingolipid; biosynthesis; diabetes; non-alcoholic fatty liver disease; hereditary sensory

autonomic neuropathy type 1
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B, 5380 115 S84 5 (1-deoxysphingolipid, DoxSL) [
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HAREEEEM" . DoxSL K45 # 5 « 2 i
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B ( hereditary sensory autonomic neuropathy type 1,
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AE S A 5 25 Bl s 2 (8] A0 OC %, A B T B A 45
TR I 14 Az 2 AL L AT g 505 1) B ¥4 2 4
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1 g
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PRI | S — S0P 28 1 e 25 4 F i ( DEGS1/2)
TERFEE o
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A4 — G S T 5 45 R 26 1, DoxSL I AR
JHE CAERE RS AHE & A= 2 OB R (T2DM) (9 2E P
B IS /NALIA R RS L H =R DoxSa FI
DoxSo X T2DM ) % & Je Tl J5 A3 Tl il . 4 20t
etk 718 4 #7278, DoxSa, DoxSo J& 2 AU M JK 9
(‘T2DM) () 55 22 57 0 P 7~ 4412 BMI 949 A I8
R Z 5 KB, DoxSa 7£ BMI = 25 kg/m’ i) “ &
T AT SR BA W T2DM (4 4, {575 BMI>
30 kg/m® (1 “ B JE” 41 500 v, A R 4 LA S
T2DM [ fE . PRI, DoxSL AJ fig i Ay 100 =l AL e
R 2 JE Ry W DR 1 A2 A i o (AR I 2
DoxSL 7R ALAALAE T2DM Hhoig2 5], 75 1 BURE R
(TIDM) %A Wge s>

5341, ZUELLIG %5 ! {i FH A [l e FE #) DoxSa it
INS-1 4R HEA 7 A0 38, 45 R E 00, 1 wmol/L Y DoxSa
XiF INS-1 4 AE K A B Il /E L, H 5 ol /L
(1) DoxSa £ 58 Z1 1) 41 L 75 4 A, 40 M sE 1 L i) 5
DoxSa ¢ &5 B i iIE A, 1 wmol/L DoxSa 4 ¥ 5
BB B-~1 UM BEE PR A4 B A% N P21 3Rk
A 3K A R 0 R S A AR, U B G ke
DoxSa 1] INS-1 21 g £ K (9 AL i v] B J2 38 1o 15 &
P21 b 300 40 M 3 {5 5, 1T 0T 40 g 2E 4 7 AR
HIVEM . M5 wmol/L DoxSa Ab3A] 5 | i 4 AN [w]
Pk £ 1< B2 19 DoxDHCer 7K - 38 i, 2 71 ey e B2
DoxSa & FE M B EEAE TR &R 43 B I, J2 4 L P DoxSL
&4tk DoxDHCer 21, HARMLEI} DoxSa 4b 3
71 INS-1 20 i AL 3 25 11 43 A & A AR A, AR 1 WL B)
B E R A AL, 5 P 5 40 ) 45 A8 R g
LIRSS, L2 B R A FE 2 G fif i T By
W DRI By FLF R, B 3l 2ot 22 R 4 78 BRI AR 9
DoxSL 7 i, Al B 1 Ay VA 7 W R s B FL 0T &0 1) 8
Ttk
3.2 FEAFiEREEAE R AT (NAFLD) i A

5 13 PR ZH 2 H 9 DoxSL 2k 5 i AR
R ] FI NAFLD (1) % 4=, DoxSL #f #fy =& J 15
NAFLD %/ & J& (9 2 Uidn i ™ . NAFLD & 8]
B R RS AR AR RS R R I R TEORS 1

e 22 .

W98 (NASH) FiJH-EAL, | 35845 5 25 30 ] & Ji 1
FFAIMEE > o ARCHIFZE 2 Fe i, i R eI A S1P
(1-BER -2 ) Lo 9] 5 5 NAFLD 1) & & Bef
X, fHA 5 DoxSL 5 NAFLD 2 [a] B9 #fF 5% b 5% 2D
GORDEN % B 5 25 J 4 | JiFJE DoxSL 7K P25 4k,
5 NAFLD &4 R DIMIC, ZIFFILA 88
R 35, AL 45 T B 7 A8 P J8 3 17 481, Mg I M I 4k AR
20 {9, SRR AL SR 20 f5], DL R 1F 5 X HE 31 451, %)
JFFIUE 0L 0 PR AT RS S 42 o b o 9 4
R, I B AR B AR AR (PC) | 8 IR Bt 2 B
(PE) BEHREALEE (PT) FIESAR (f245 DoxSL F1 4
BN ) 75 4 2H995 1] h A7 AE 1 25 PE 225 57, DoxSLL
2 S ] (1 & C18-,C20-,C22- C24-DoxDHCer, ffii
H KA DHCer ( — &l 28 Wt ) A1 DoxDHCer 1] H]
AT NASH FS 05 A8 M. 7E 55 — T 44 A 288 {4l
NAFLD % [y #F 58" v, 1§ W5 28 P 5 DoxSa #0
DoxSo [ FEAT i 35 ¥ A G , {H DoxSL AN 521 i fifi
PEIF 9 L BFEF ik, b iR BF 5 45 SR % B, DoxSL
FIRETE NAFLD J 46 fi fig 17 722 P By B 3 224
1f13% DoxSL 0] fg A A NAFLD ()32 Wibs 5 9 s34 J7
S
33 HEEEMREEEMER 18 (HSANT) fpy
3!

HSANT S — 7 2% T 19 3 G € K 58 1 35t A% 1 9
. SPT s [H SPTLCI Ml SPTLC2 py %z j&
FE HSANT & A st L =2 3l SPT i fb L-22%4
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SPTLC1p.C133Y ,3X Hiff SPTLC1 2875 {4 S 5L DoxSL
BRI O R SC AR = MR AL
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Gy WAL FIRE A, 530 DoxSL B2, e85 | i HSANI
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THE NERR AR 2o 45 L0, %
36 L-225 1% , AT B Ak DoxSL 7K F, %} HSAN1 #5697
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