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crosis factor-o, TNF-a) . Toll #3744 4 (toll-like recep-
tor 4,TLR4) .B-Nzh&EH (B-ACTIN) . L& 1.

%1 PCR3I#F7
Tab.1 qPCR primer sequences

Gene Primer Sequence (5'-3")
118 F: CCACCTTTTGACAGTGATGA

R: TAGTGCAGTTGTCTAATGGG
L6 F: AGGATACCACTCCCAACAGACCT

R: CAAGTGCATCATCGTTGTTCATAC

F: CATCTCCCTCCAGAAAAGAC
TNF-a

R: ACTTGGTGGTTTGTGAGTGT
LR F: GATCAGAAACTCAGCAAAGTC

R: AGTTTGAGAGGTGGTGTAAG

F: CCAGCCTTCCTTCTTGGGTAT
B-ACTIN

R: GGGTGTAAAACGCAGCTCAG
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2.2 SEERFHEALMWHELBMBIOSR
&l HE 4L @ ML O Yo 0 W0 82 25 R 1 50 /N B
A 1 AR 0, 25 SR R (B 2A) , 76 CHOW IR & /Y 2
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o RS R — B (I 2B) o 37 i IR A 70 s A% i ) L
LSS 114 4% 45 1 w5 T LA o535 O 14 I B 0 SR
it

2.3 LSS"IX/INRIAFAEHRNPCILI EARIENZ
M NPCIL1 2 —FP s A 11, EAE R B s &K
1, A2 38 32207 57 1R [ 5 ) R A B 2445 P - FF B
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Fig. 1 Validation of mouse genotypes and their intestinal expression levels

A: Mouse genotype identification results (M:DNA marker;1,3,5,8: LSS™ mice;2,4,6,7,9: WT mice) ; B: The expression levels of LSS protein
in the intestines of mice; a: CHOW-WT group; b: CHOW-LSS™ group; ¢: HFD-WT group; d: HFD-LSS™ group; "P<0. 05 vs CHOW-WT group; *P<

0. 05 vs HFD-WT group.
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£ CHOW MEFRA5F T, LSS™ ] Bl i A2 #F INK (Y B iR
1k 7K SF I 55 (1=3. 037, P=0.038 5) (&l 5B) ; fii 7F
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6. 004, P,,,=0.003 9) , H TLR4 ) mRNA /K ¥ 5 &

B
HFD-LSS™ 50t
Faiia Kol ey ~ 40 i
S T
\[: 30 F
= 20}k e

B2 EEUNRAFTRER & K H I Kigtn

Fig. 2 Liver staining and its blood indices in model mice

A': HE-stained and Oil Red O-stained mouse liver sections %203 B: The levels of ALT and aspartate aminotransferase (AST) in the blood of mice
in the four groups; a: CHOW-WT group; b: CHOW-LSS™ group; ¢: HFD-WT group; d: HFD- LSS™ group; *P<0. 05 vs HFD-WT group.
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Fig. 3 Immunohistochemical results showing NPC1L1 expression in mouse intestine

A: View of mouse intestine: The second row showed a field of view of mouse intestine; B: Intestinal NPC1L1 protein expression analyzed by immu-

nohistochemistry; a: CHOW-WT group; b: CHOW-LSS™ group; ¢: HFD-WT group; d: HFD- LSS™ group; “P<0.05 »s CHOW-WT group; “#P<

0. 001 vs HFD-WT group.
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Fig. 4 Immunohistochemical results showing CD36 expression in mouse intestine

A: View of mouse intestine; The second row showed a X20 field of view of mouse intestine; B: Intestinal CD36 protein expression analyzed by im-

munohistochemistry; a: CHOW-WT group; b: CHOW-LSS™ group; ¢: HFD-WT group; d: HFD- LSS™ group; "P<0. 05 vs CHOW-WT group; *P<

0.01 vs HFD-WT group.
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Fig. 5 Inflammation-related proteins and their mRNA levels in mouse intestine

TNF-a

A': Protein expression of B-actin, JNK, p-JNK, and TLR4 in mouse intestine; B: The expression levels of p-JNK/JNK and TLR4 proteins in the in-
testines of mice in the four groups; C: Intestinal mRNA expression levels of IL-1f, 1L-6, TNF-a, and TLR4 in mice; a: CHOW-WT group; b: CHOW-

LSS™ group; ¢: HFD-WT group; d: HFD-LSS™ group; "P<0. 05, "“P<0.01,

HFD-WT group.
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AHFFEH, LSS™ g ¥ CD36 1Y 2 1 & ik, 1
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o g B R B OCHEEVE T . RSO R T, CD36 A
H RS AE S i 40 i S =R ) A2 0 iR e A5 1R
PR R Y AS [) R A4, 20 ox-LDL 45, 3 b 22 Fh L 1 4
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LSS deficiency ameliorates MASLD by downregulating NPC1L1

and activating the CD36/TLR4/JNK pathway

Wang Zihan, Bai Hongmei, He Qingya, Zhou Wenjing, Zhong Jian,
Jiang Xiaoli, Zhang Sumei, Zhang Shengquan
(Department of Biochemistry and Molecular Biology , School of Basic Medical Sciences,
Anhui Medical University, Hefei 230032)

Abstract Objective To investigate whether intestinal deficiency of lanosterol synthase (LSS), a key enzyme in
cholesterol synthesis, influences the progression of metabolic dysfunction-associated steatotic liver disease
(MASLD) by regulating intestinal cholesterol absorption and immune response. Methods LSS heterozygous
knockout (LSS"") mice and wild-type (WT) controls were generated using CRISPR/Cas9 technology and fed either
a high-fat diet (HFD) or regular chow (CHOW ). The model was validated by genotyping. Hepatic steatosis was as-
sessed by HE and oil red O staining. Immunohistochemistry was used to detect the localization and expression of
NPC1LI and CD36 proteins in the intestine. Western blot analysis was performed to measure JNK phosphorylation
and TLR4 protein levels in intestinal tissues. Real-time quantitative polymerase chain reaction (qPCR) was em-
ployed to examine the mRNA expression of TLR4 and IL-6. Results 1.SS" mice were successfully validated by ge-
notyping and reduced intestinal LSS protein expression. HE and oil red O staining of liver sections showed that,
compared with WT mice fed a CHOW diet, WT mice fed a HFD exhibited a marked increase in hepatic lipid vacu-
oles. In contrast, compared with HFD-fed WT mice, HFD-fed LSS™ mice displayed significantly attenuated he-
patic lipid deposition and reduced serum ALT levels (P<0.05). Immunohistochemical analysis revealed that, com-
pared with WT mice, the expression of the cholesterol absorption protein NPC1L1 in the intestinal villi of LSS™
mice was downregulated under both CHOW and HFD conditions (P,;,<0. 001). Conversely, the expression of the
fatty acid transporter CD36 was upregulated in the intestines of LSS™ mice (P y,y<0. 05, P,;y<0.01). Western
blot analysis demonstrated that, compared with WT mice, TLR4 protein expression in the intestines of LSS" mice
significantly increased under both CHOW and HFD conditions (both P<0. 05). JNK phosphorylation level was sig-
nificantly elevated in LSS™ mice under CHOW condition (both P<0.05). Under HFD condition, total JNK protein
expression increased, but its phosphorylation level showed no significant change. qPCR analysis showed that, com-
pared with WT mice, the mRNA levels of TLR4 (P,y<0.01, P,;,<0.000 1) and [L-6 (P,,x<0.001, P,<
0.01) were significantly upregulated in the intestines of LSS"mice. Conclusion LSS deficiency counteracts he-
patic lipid deposition by orchestrating a synergistic reprogramming involving restricted intestinal cholesterol absorp-
tion, enhanced fatty acid utilization, and activation of immune pathways, suggesting intestinal LSS as a potential
therapeutic target of MASLD.

Key words metabolic dysfunction-associated steatotic liver disease; lanosterol synthase; gut-liver axis; choles-
terol absorption; gut immunity; fatty liver model
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