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Abstract: Objective To investigate the role of Collagen P (1-O) galactosyltransferase 1
(COLGALT1/GLT25D1) on concanavalin A (Con A) induced autoimmune liver injury and its
potential mechanism. Methods 6~8 weeks female wild type (WT) mice and G/t25d] gene
knockdown heterozygous (GI25d1"™") mice were randomly divided into two groups (control group
and Con A administration group), respectively, six WT and GIt25d1" mice were included in each
group, respectively. Con A was administered via the intemal iliac venous plexus at a dose of 10 mg/kg body
mass. Mice were sacrificed after Con A challenged for 12 h. Plasma were collected to detect
the level of serum alanine aminotransferase (ALT) and aspartate transaminase (AST). Liver
tissues were collected to assess the liver histopathology and detect the expression level of
GLT25D1 protein. Liver, spleen and peripheral blood single-cell suspension were prepared
to compare the percentage of regulatory T (Treg) cells and natural killer T (NKT) cells from
different mice, as well as the level of factor related apoptosis ligand (FasL) expressed in NKT
cell surface. Results In both groups, the expression level of GLT25D1 in liver of GIt251d1™"
mice was significantly lower than that in WT mice, respectively (control group: 0.342 + 0.168
vs 1.144 £0.169, t = 5.841, P = 0.004; Con A induced group: 0.264 £+ 0.087 vs 0.964 + 0.058,
t=11.640, P = 0.0003). After Con A challenged for 12 h, the serum ALT level of Gir251d1™"
mice was significantly higher than that of WT mice [(10155.2 + 4489.5) U/L vs (3078.5 + 111.0) U/L;
t =-3.522, P = 0.024]. The results of liver tissues after HE staining showed that compared
with WT mice, GIt251d1”" mice exhibited more serious liver plate structure damage, more
extensive the liver necrosis area and more significant infiltration of inflammatory cells in the
portal area. The results of flow cytometry showed that compared with WT mice, the Treg cells
in spleen of GIt25d1"" mice in Con A induced group decreased significantly [(7.849 + 1.116)%
vs (9.892 + 1.762)%; ¢ = 2.978, P = 0.008], NKT cells [(9.244 + 6.898)% vs (3.376 + 4.794)%;
t=-2.253, P=10.037] and the expression of FasL [(29.62 + 4.960)% vs (16.43 + 3.964)%; t = -5.027,
P =0.001] in liver increased significantly. Conclusions G/¢25d1 gene knockdown aggravated Con
A-induced immune liver injury, and its mechanism may be related to the decrease of Treg cells
frequency, the increased frequency of NKT cells and the enhancement of the NKT cell function.
Key words: Glt25d1 gene; Autoimmune hepatitis; Regulation T cells; Natural killer T cells

H &% T4 (autoimmune hepatitis, AIH)
M CAIF R T2t PSSR B I RE
SR my-ERE A MOE . IR AR E Pk B
HA 2RI AR 2 X o 3 56 7 B &
D HRAE (A8 IR JRE MR . ATHAE 43R KR
KB R R EWE, WS iE sl BRI
1Y, BSRHEATCHE TAIHK 2T EE, HlT
HARRHLE AR, AIHR R 2 WA G 859677
R e T A = 15 N PO 11 RS T
P 4 B PR P47 5 e ATHUR I ) R B0, 4R
FAGT (natural killer T, NKT) 49 5 ARk 240 i

JEH20%~35%, S P RS0S4 Al Fr) 78 2 e
NKTHH ok A T4 K F Rk (factor related
apoptosis ligand, FasL) [HUFRIA, 55040 MR 1H 194
TZMIZRK T (factor related apoptosis, Fas) Z5&,
FEA R TEER, F SRR T, T R
RIEY . ZBHTTET (regulatory T, Treg) 4l
(CD4'CD25 "Foxp3 "4 L) 11 fil] . 72 £4H it (1 1% 7 AN
WEA, TEINESRE B dEFR RS2 BB &
FaBE MR R R P RN, R, B RAIHA
NKTHH M Tregdi i &K & « T4 S o042 B ATH
RIFHLIE B E 5 )



41 L 14 1E S B FR A3 A 52 41 B A R Do ) RS 4
W, MM AR AR A R K E
AT et B R g0 A R R E R 2
N AR S I ) RO i, e

5 W5 200 0 A 356 IR 2% B 43 1) B AR R A 2 TS
JRp (1-0) FFLWERLF2EE] [collagen B (1-O)
galactosyltransferase 1, COLGALT1/GLT25D1] &—
o R D m e A Wl M DR o A PN 5T X S R
JEABMGT, GLT25D 14 2= FL W 5l %) B > FLbE SUE
R R R B R B ik Ak b, AT ZE s T IR
PESEAAEE . AW B EIR T GLe25d 13 K 2k
TS EHA (concanavalin A, ConA) % SAIH
R IR A B ORIk ES A S A O B AN AL 52
1 R 5 7H%

L1 28034 GU25d1 5 EUR 2% &1/ Bt L
R P iRft, FED KTV S BEAE AT 5 AH
U2, N R 3R T #E R R e s O
IR EYEFFE (22 £2) C, WEY4EFE (50
15) %. FFELiAHhes T 12 hiRI/12 hEBEE 1B R
PEFR . /B AR EAOK .

1.2 % 54K A Con A¥y R H % ESigmaAF] .
GAPDH—#$iJlJ H 3¢ [E Cell Signaling Technology /A
# . GLT25D1—#il H 3 [E Proteintech A & . AT
A ) &% B DY ) i maccura W46 2 A F]
CD4-FITCHifk. CD25-PEfjifk. Foxp3-APCHIA.
NK1.1-FITC#ifk. CD3-PE#ifk. FasL-PerCPcy5.5
U DL LA 35008 H 5% E TONBO A A .

1.3 37 %

1.3.1 /NRAHB R F @S 510 BEHLAE 6~ 8
MEVEGIe25d 1B NRIAR (GIt25d1™) F&T /MRS
[ e AR B AR (wild type, WT) /N, &
i (18 +2) g, RFFREEF AL/ 4 70 BE AL N
241, BIXHEZLFICon AR . AFL4LHWT /AN
GU25d 1™ /NI %6 1 o AL 1 P bt A Ak ST
25 7Con A (10 mg/kegfkiig) , XHEZHZE T HHIF 7
=K, EBE12 WM. /N RREE G IR
BRECM, BRI T N R IR 5 M (alanine
aminotransferase, ALT) FlK4 %R & 34 B 1
(aspartate transaminase, AST) 7K PGl B BT HE
AR R B T4% 2 R, &M T ARR-H
(hematoxylin-eosin, HE) Zeft, FHHLAME M. FERAE
Je T2 R T 5 2k i SR R AT R AL oA
1.3.2 MIFALTFIAST/KFIME Con AEH12 h
Ja M, IR BRECML, RH G XA G2 HiEE
HL (MEGAFUGE 1.0R, ZEBR KR BHG AT R

CHE - 35

AED) , 3000 r/min® 015 min CF QB O 4R
15 cm) , WREC B E MR BEATRE I . AW 5 v
e R A Ul B AT

1.3.3 JFZH4UHEY 5 Con AXHE12 h/SHUM, BEHL
FFRE EAR MR T4% M 2 R H B, SRk A
AR, YAPESY) R, EE N4 pm. ZEH
BB, 70 CH R 1~2 Wt fTHEQR B, T
J62E BT N AR 540, SR I/ J i X
R IR TSR IEAR I o

1.3.4 AR F B 38 Con AiEHE12 hfs HUM,
B A0 LR I 4L 4O ) % A R
T o Al AR 3R 2 A #r o ) 5 4 i R
40% Percoll 580% Percoll 5 FBEf B 55 00315 . 1%
1) % 407 1 LA PR B 2150w/ B TR alE
AN 2H . ST T Tregd et R IN
1 pl CD4-FITCHifAk, 0.5 ul CD25-PEHifA, 4 Ci#bl
et 15 min; PBSIEBEE AL mIE IR, 4 ClE
40 minf5iE¥E, BERIANAL pl Foxp3-APCHifk, Heth
30 min, PBS{E¥E/E AU 55220 H TNKTAAR 2
FifiFasLye(t: E AL pl NK11-FITCHif&, 0.5 ul
CD3-PEfjif#, 1 pl FasL-PerCPcy5.547if4, 4 ‘CHEEYL
15 min, PBSiEWEE EHLI . HdiE % Hflowjo7.64k
53

1.3.5 BB ENFE (Western blot) 236 HEEU/N BT
WEHZVE AR, A AR E N60~80 pg,
% I SDS-PAGE#E e B AT FL Pk, IRk ib el &
PVDFJE, 5%l =&l h, EHE i,
GAPDH—H1 %1 : 5000858, GLT25D1—#Hii%la
11 100088, 4 Cii, wHIREW—dt, BHRER
WY EEARC B Pt (FRRELENT 250000 =HiRFE
1 h, EFALEREERTER. FlHImage J
1.54d%K X Western blotfr 75 I 1 H (1) 1 4k it
1T IR A AT o

1.4 it 542 Frf 5 R SPSS 19.08 448114
Mro ALTEFFAIES MR ZERL Y + sFoR, W
A LU R ST FEAR G I8, ASTEEANFF & IE &4
I EZRILAM (pys, prs) F7m, PZEIA] ELEER
Mann-Whitney UR Sy, AP <005 NZERA G2 .
28R

2.1 Con A¥-3 89 S AT 4545 1 R Gle25d 1 3 A 44
TA NG IE 5 R A A RER S W 5% Gle25d 1 5 (R 7E
Con A% S 19 M4 281k, 12 FHf Western
blotH A I EF £ /N RN GI25d 1 N Fifk 244 &
(GIt25d1") /NENFALLIH GLT25D1 & H /K 1)
FKik. sREIR, EEEKE, LREHRSE,



36 < igFE -

GLT25D1 2 (ARIEIRET A R/ INR B G, R,
2.2 &4l RFB G E SIRA T GU25d1 /NR S
WT/N R ML AT ShREFR AR /K P E R E % 5%, %4 Con
AFEF12 WG, Gl25dI7 /NRALT/K 52 5 TWT/N
B[ (101552 +4489.5) UL vs (3078.5+ 111.0) U/L;
t=-3.522, P=0.024], AST/KFZERILLit¥E X
(Fpfi%: 7373.0 U/L vs 42260 U/L; U=0, P =
0.095) . HAIZIHES R, LCon AIHI2 b5,
WT/NRAGI25d 171N TR 45 R [ FE R 484
GI25d 1 /NGRIT ISR o B3, BAREIUNITAR 45
PR EE R, /N SR BEIX IR )i, I
EX R ARE (B2 .

2.3 N REAEF Tregha oty sk £ 57 xR4T
WT/NR G G251 /NS ANE L. BERE . BT A Treg
AR = R g = X (P> 0.05) . Con A
WAL R GU25d 17N 5 A Treg 40 ATA I W T/
BB ERD (1=2978, P=0.008) , A& AR IE
FERTESIFFRE L (PH<005) , W#E2,

2.4 R A& P NKT @ 0 50 R & @ FasL & ik
25 SR GI25d1T /)N & AT AT AE HFNK T
JARECE FRTWT/AR (PH#< 0.05) . Con A
W A, GI25d 1 /N BT ENK T 20 it 47 55 5 3%
ETWI/NR (¢=-2.253, P=0.037) , 4M&EIMLF
FELAE A NK T A = S5 gt = E X (P¥ >

WL ConAiSMiZH12h  XHE4L  ConAiEHiZiI2h

T N
< ge“?y N e
& N
6\0'
1 TERLEFNIERELE WT NRFD Glr2541™ (IR BFRRE

GLT25D1 EAFRIEKFE
VE: A A Western Blot J7 V460 WT /NN G254 /NG, Con
A BT S FFIE GLT25D1 & A IRIE/KF; B AN A EHMTKE
AHT, FTERZ WT /NE, (1,144 +£0.169) 5 Glr25d1™ /MR (0342 +
0.168) AH L, r=5841, P=0004; ConA i 4 WT /N (0.964 +
0.058) 5 Glr25d1™ /) B (0.264 + 0.087) #i t, ¢=11.640, P =
0.0003; ** {8 P < 0.01, *** 8% P < 0.001.

) ) 20234 F15% 4

0.05) . XA F, EWT/NERAMEL, Gle25d1" /)
B IFNK T4 s % iA FasL % 5 4K (1 =3.297, P=
0.013) ; TMiCon Ai&ALLF, Gle25d1™" /)N FTFNKT
YR IAFasLIEWT/NR B E TS (1= -5.027, P=
0.001) . PZHGI25d1 /N RATWT /N R A1 ) i F0 e k
FasLRIEZ RIS E L. WiR3. F4.

F1 KLENRINE ALT #1 AST KF (U/L)

283 1%  ALT (x+s) AST [M (pys» prs) ]
PSRN 12
WT 6 463+31.0 164.0 (105.0, 197.0)
Glt25d1™ 42.1+158 131.5 (92.8, 239.8)
it E18 t=0.423 U=250
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