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Abstract

Objective: To investigate the effect of 3-hydroxy-3-methylglutaryl-CoA synthetase 2 (HMGCS2)
on the progression of ulcerative colitis (UC) by regulating peroxisome proliferator-activated re-
ceptor y (PPARy). Methods: The expression of HMGCS2 protein in normal and UC intestinal tis-
sues was detected by immunohistochemical staining. Caco2 and HT29 cells were cultured, and
HMGCS2 knockdown lentiviral vectors were constructed to obtain sh-NC group, sh-HMGCS2-1
group, sh-HMGCS2-2 group, and sh-HMGCS2-3 group of the two strains of cells respectively. West-
ern Blot was used to detect the protein expression of PPARY, signal transducer and activator of
transcription 1 (STAT1) and signal transducer and activator of transcription 3 (STAT3) in each
group. The mRNA expressions of tumor necrosis factor (TNF-a), interleukin-1f (IL-1f) and inter-
leukin-6 (IL-6) were detected by real-time fluorescence quantitative PCR. Results: Compared with
normal intestinal tissues, the expression level of HMGCS2 in UC intestinal tissues was significantly
reduced (P < 0.05). Compared with sh-NC, the mRNA expression levels of inflammatory cytokines
IL-1p, IL-6 and TNF-a were significantly higher in the sh-HMGCS2 groups (P < 0.05); the expression
level of PPARYy protein was reduced (P < 0.05), while the differences in the expression levels of
STAT1 and STAT3 proteins were not statistically significant (P > 0.05). Conclusion: HMGCS2 may
attenuate the inflammatory response of intestinal epithelial cells by regulating PPARy, and par-
ticipate in the occurrence and development of UC.
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1. 51§

B PES I % (ulcerative colitis, UC) e —F R L RAEM, FEAZ R 45 B8 Al S 28 1 50
R H IR = 1] [2]. Vi 2 20 M PR il HAR R AE FHTE UC HoRFE B ERT, A4 IL-1.1L-6 . TNF-a
[3]. WFFLR, 3-F2HE-3-HR L 4N A &8 2 (3-hydroxy-3-methylglutaryl-CoA synthetase 2, HMGCS2)
AIVEN— R IRV L], U5 TNFa %S0 L R4 208 S Bi[4] [5]. Zhao ZEitA{5 T KL
HMGCS2 #& UC KIFIZ LRz —, I i AL IE HMGCS2 £ UC ik & F#MIK[6]. &
M, H#fHIE HMGCS2 f£ UC Wit — B HLHIa 7. S B G5 05 32 4% » (peroxisome prolife-
rator-activated receptor gamma, PPARY)JE TR Z R FRIE7], 145 LA, EVEanussf Rk,
FES 5 RIEGM T IRIETETI[8] [9] [10]; LAk, 1558 5 AL 3005 K (signal transducer and activator
of transcription, STAT)IE B I FFEHIE S 51 2 SOE R (B4 UC)I KA R RE[11] [12]. $RTT, HMGCS2
sl % PPARy/STAT Jk 55 /7 b e 4l 580 ) N2 55 UC KR RE, MIOHEFRIE . AT 4
PRI UC % HMGCS2 R RIAEIMLE, 85T HMGCS2 25 UC #R9E KA K e BrIMLE .

2. BN EFE
2.1. W8
1) ARACKE: W 2019 4E 6 J % 2023 4F 6 F I T 7 A FIE 52 20 45 ks 25 155 2990 B 2 15 K iTF S Y

DOI: 10.12677/acm.2024.1451533 1116 Il R 125 23k i


https://doi.org/10.12677/acm.2024.1451533
http://creativecommons.org/licenses/by/4.0/

S

Bt R AL RA 5141, FHd 53 33 491, 18 9l, Rk 18~75 %, “FH(48.6 + 17.0)%5 . iZWiZR
2018 A HAEER B ATy 22 Wb UE[ 13]0 S WCER IR 32 3 1E 3 i 4 SbR A R B 2H, 55 22 491,
210 B, SEEY 18~75 %, “F14(49.7 £ 14.0)% . ik 2 HAHLUIH 10%A48 /K SRR &, A, vk
AHIFFE IR I T TN FOEE B 2 A0 s R b ME(FE L5 . YX200563).

2) FERFN G NG AN R Caco2 HT29 W H BRI i 284 iy B A TR A & s B 4 17 (FBS)
i KR Invigentech 2455 Dulbecco’s Modified Eagle’s Medium (DMEM)R; 774 . R R LK
#. BCA S AWM E R G B ZRERHA R AR McCoy’s 5A 357750 B i 18 38 4E
aRHEA R AR EESRBUAT S Western —PUMIBIR . —PUMBBRIE B EE L RAF:; HMGCS2
R EREA I B I LR A R s HMGCS2 $ifA0% F 95 [E Abcam /A F]; GAPDH. STAT1. STAT3
—PANLESTR 1gG Zhi. WFEPIR IgG ZHu AR L AEFEARAIR AT PPARy HifkN H i
Proteintech /A & ; TRIzol #7fIlE H Invitrogen A ;s K& ARG qPCR W& B m CRHm A 2~
A]; TNF-a. IL-18. IL-6 51 H LAY AR . V) A0 H &% Heal Force AF]; WGHEE
T H H A Nikon A Rl Spd KR 25 O HUE H 2 [E Thermo Aw]: £ DJREBEAR Y H 2£[H Thermo 2
Al AR OOE E 22 Millipor A F]; 2524008 H 3% E Bio-Rad A F]; PCR #3135 [H Bio-Rad
/AF]; 7500 Real-time PCR {X H 3 [E ABI /A A,

22. F&E

1) G H UL G AR HMGCS2 B A MFRIA RS G ImiEH 2, 4 um RV, 70°CHEE
60 min, KN R NIBEEE CBEREAT KA . U R IR Eh 2 i (PBS) Wik 3 IRLMEEHURE, SRJEH
3% ANAFIETE 25 min, PHBTAIENEE E0YIEG. 5% 1055 B & (BSA)ZEI FEE 30 7240,
Yl 5 HMGCS2 (1:200 #k:, Abcam)ft 4°C FIF I . PBS ¥l 3 I, S5 -PEIRFE 30 min. M
DAB 05, HAKSE LA, CEEBRK, E% IR, SR T LR . et E (3
PE =04, 59 =174, % =24, @ =3 /;)MAELEIARLEI0%~10% =0 77, 11%~50% =1 4,
51%~75% = 2 43, 76%~100% = 3 73)% HMGCS2 R HEAT P55 . HMGCS2 RIA PE 53 A Gy th i B 7155 Tfe
DAY €8 B T AR 5 20 BBy o 0~2 20 NMRRIE, 3~9 Jp A Rik.

2) YHfIRE R Caco2 A HT29 UM/ BIZEAIN 10%J6 4 B 1%E 5 R EA WA DMEM Al
McCoy’s SA HHETHE IR . GIIRAE 37CEH 5% CO, MRRGFEFE P ka8 75 . Frdl L ih & K IA 70%~80%
B, A8 AR ARGAZ I 122 LB T A AR AR, AR IR 25 3~8 A T /e 4kait.

3) HMIE AL U SE R B KT Caco2 A HT29 40, 43 7 FH 58 48 3 3Ll 4 %y 2 x 10
ANml HER, HEBE 6 FL, BRMARN 2 ml, 254 6 ALBURNM s 348 h 1595 16240, &
I A N 20%~30%. H4 6 FLAR TP IH TR, IO 1 ml Brf 52 85258 AR5 KON I8 8 (—
2 %0F HERT = 2H HMGCS2 R I ) FIAH B (105 I Gl i, “8” FRES), ARG FRAA R4kt 77 . IR YvG
16 h H e A R B AT H . IR YL 520 72 h 5, B LSRR AR, /#5445 ug/ml and 8 ug/ml
IR E R E AR R A A . RELR, B 6 FLARP AR R aiu s =it . 23R 3T sh-NC
4. sh-HMGCS2-1 41. sh-HMGCS2-2 41f1l sh-HMGCS2-3 414l .

4) Western Blot £l B 18 [ SR A AT E A KA sh-NC 41, sh-HMGCS2-1 41, sh-HMGCS2-2 4.
sh-HMGCS2-3 4401, Frhizedt, FHA N PBS Peifdiff 3 K, IAMMBAMRGEE 1 ml B RAER
10 ul & FEEHHIF . BERREEHDE]FIA PMSF). WWAEAMUEM, WATIRS), (KR %24 20~30 min, 24
Ja 4°CEOHL 12,000 rpm &40 30 mine K iGN HH EP &, BCA VAR HWREE . FraFEf
B E BRI —46N 30 pg. #FihiEid SDS-PAGE HLJK 54 2 PVDF JIE b, G 5% G40 %= iR 3
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M 1.5 h, 285 AN R ) —$i(%ili GAPDH 1:5000; %Y HMGCS2 1:1000; R J& PPARy 1:5000; %) STATI
1:1000; i STAT3 1:2000)7F 4°C N H L% . TBST Peik)a, —Pr(lFdifh 1gG P 1:5000; L=EPi
B IgG 9T 1:5000)Z i NFHE 1.5 ho TBST Pl 3 kU5, A 58S A G (BCL) Rl 7t 4% 5 AT
ARk, B 3K, Al Imagel B ERG T Bk

5) S 2 & PCR (qPCRYKEIN H 2E Kl mRNA ik : WA HUA KA sh-NC 41, sh-HMGCS2-1
1. sh-HMGCS2-2 4. sh-HMGCS2-3 44, FFkraeds, FTWA K PBS Peikdiie 3 K5 & Tk b, H
Trizol IRFFEEUE RNA . i F [ #3485 & & cDNA. & MAK (20 ul): 5 x Evo M-MLVRT Master Mix
4ul, Total RNA 1000/RNA Jl5E K&, RNase free water Up to 20 ul. S 2&M4: 95°C AR 30s, 95°CAF
P£5s, 60CIEK30s, —3L40 MEH. (FH qPCR G AT LR %6 E & PCR. UL GAPDH AN Z,
HAE S 3K, R 2R E mRNA MIXERIE. SIS LE 1.

Table 1. Primer sequences

= 1. 314955

R 44 H YFHI(5-3%) =R/ IN(bp)

Fi%#: GACTCCAGTGAAGCGCATTCT
HMGCS2 - 179
Ti: CTGGGAAGTAGACCTCCAGG

F¥#: TTCGACACATGGGATAACGAGG

t-1 Ti#: TTTTTGCTGTGAGTCCCGGAG 84
6 3%: ACTCACCTCTTCAGAACGAATTG 149
Ti: CCATCTTTGGAAGGTTCAGGTTG
TNF.q Fi#: GAGGCCAAGCCCTGGTATG o1
T CGGGCCGATTGATCTCAGC
GAPDH . GCACCGTCAAGGCTGAGAAC 138

T#: TGGTGAAGACGCCAGTGGA

6) Gt Ik A it 4T B GraphPad Prism 6.0 #0#F, iHEZEILA T +5 #om. Gt HE
SR FH B IR 27 22 0 BT R AL 36 22 2H 550 2 TR A 22 S, PRI B BCR R O BEAS ¢ K56, P < 0.05 N2
S GIEE
3. &R
3.1. HMGCS2 #Rm SR AR P RIZFER

o AL Gt 25 5 R IR T b R S5 2 ) HMGCS2 Yt Tzt 45 W 48 3 45 1 B i 2 o 99 vk
B BRI e t(P < 0.001), LI 1,
3.2. HMGCS2 R ER KA RHIESL

Western blotting 25 4 271, 7£ Caco2 Al HT29 4l , 5 NC 4AHEL, sh-HMGCS2-1 4, sh-HMGCS2-2
ZH A sh-HMGCS2-3 4 HMGCS2 H HR LK T FRE(P < 0.05), WK 4. qPCR 25 2R, 7£ Caco2

HT29 4Hjii, 5 NC 4HAHEL, sh-HMGCS2-1 2H . sh-HMGCS2-2 ZH A1 sh-HMGCS2-3 4 HMGCS?2 1] mRNA
FRIEKPFARP < 0.05) L& 2, XS HR R I I T HMGCS?2 mifl4i il £ -
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Figure 1. The expression of HMGCS?2 in normal and UC tissues was detected by IHC
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Figure 2. HMGCS2 mRNA expression levels in the sh-NC, sh-HMGCS2-1, sh-HMGCS2-2, and sh-HMGCS2-3 groups in
Caco2 and HT29 cells
2. Caco2 #1 HT29 #HBE sh-NC £, sh-HMGCS2-1 42, sh-HMGCS2-2 £B#1 sh-HMGCS2-3 2B HMGCS2 mRNA %

IBIKFE
3.3. HMGCS2 FiZ TiE%t IL-18. IL-6 F1 TNF-a BIRN

qPCR Z5 3 7R, 7E Caco2 A HT29 4, 5 NC AL, N8 HMGCS2 Kk J& 4ORE4NM K+ TL-15+
IL-6 A1 TNF-o [f] mRNA FIA7KF-B A 5(P < 0.05), WK 3.

3.4. HMGCS2 &ix Fi8%} PPARy. STATI1 F1 STAT3 BI520

Western blot 45 2 27x, 7E Caco2 1 HT29 4iffiHr, 5 NCZHAHLL, T HMGCS2 %1k 5 PPARy &
HRIEIKFBFE(P < 0.05); STAT1. STAT3 & HRBKF-EZR LG 52 (P >0.05), WK 4.
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Figure 4. Western blot detection of HMGCS2, PPARy, STAT1, STAT3 protein expression and quantitative analysis in Ca-
co2 and HT29 cells

&l 4. Western blot ¥ Caco2 F1 HT29 4RBfish HMGCS2, PPARy. STATI1 1 STAT3 ZHFTIEREE S
4. #ig

eIz M 45 W 98 A& —Fi R AS B 02 14 i 38 SREVE N, TR, Wit o R B [14]. RERIANIE
P RS R AT, JLAREAE 2 80 G 28 2R G AN S22 il (1) S RE AN 7 5 W% - UC IRYR YT DAR il A 38 98RE IR SR S
FEIRTT BRI R I IRRR M, B PORIESIAIE K [15]. HAET, UC M7 2451 EaEE KGR
K WER RN EY RS, T B R IRIR T R MMEE RS LR, REER, &
FEATE[16] [17]6 AR, NITRFTFHRAE UC IR AR AT 8 ot S Ba AR FH PR ik DAL SR bk i Y 8 . HMGCS2
J& T HMG-CoA & iligoik, F2AEH M RIE, Rl eSS At miEH HMGCS2
B BT YR i A 7S [18] AW 5T 45 5 s , HMGCS2 TE Tz M 45 i 48 4H 43 rh & 25 441K, £ Caco2 F11 HT29
YHH R HMGCS2, Al 5]#2 PPARy tHKIE T, A ¥ IL-18. IL-6 1 TNF-a I mRNA #Fik7K
FIbE, IXEeE RE ] HMGCS2 Al fE@ L 137 PPARy 2 S5im 4 R R A K& .

ALY, HMGCS2 7€ UC #k it B EZEH, &5 F A2 40 MR ER 4 B S5 4G AN [R) RS 2 (R A 56
PE[6]. ERAZANMAN B WEA M s, &0t — R AR N AT LURE I IL-6 A TNF-o 55 SOEA AR 1, i —
B 51RO 7 DL L A0 B P S AR R [19] - TNF-o 32285 3 S A0 HIBE PERE N 13 40 i A pleAn
RIGIIRZE AT T EA . AAET R ER UC BFH M. FEREARBE S TNF-a 56 F+m[20], XL
RIAESZ T TNF-a 7€ UC RIFHLEIH I E . 4t Beatriz [217550F 58 & BLLE 9 R N B B AEE R
HMGCS2 )R i T i iz _E B2 40 i3 (Intestinal epithelial cells, TECs)) #8 JiFt [ N A 55 35 JBUK » TECs (4545 K 3
fe 1 ] 9 0 iz @& M, T B IECs 5 B4 )2 Hh e y% 40 i 2 18] (A LA e, IR TE S i ds[22]
[23], FrXLEERE UC MImKIBIEA K. A4S R 58 HMGCS2 815t 1t 45 i R (83 S I R b &
Z i, £ Caco2 M1 HT29 i b fa & Bk HMGCS2, AJ LME#k 254 i 1 IL-18. IL-6 A1 TNF-a ]
B, 5 ERBE T —3. XL AR UC & —FhAWrBA R 2ORE B, ARHE R MR IR s R4t
O, ELFE G5 N AR R AN S RE A R R TR AT . TR, ASHIF 4R SEER T T HMGCS2 FiX 28 4 fE 41 i
PRI - 22 ) B A DR 368 % LA o
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PPARy & i Ji AR AU R G R 1 IR, tmT DR R —Fh e B A5 550, #0207, 7E B W4t
bk A DR BIUESE[24] [25]. HAWFFEERM, X PPARy M| vl DU B0 2 #RAL, el &
JiE, kAN, PPARy WBNFIW ST RB[26] [27]. NiE—PHRIT HMGCS2 -5 1 4 5E 8 B8 AH AL,
AWFFEiET Western Blot 23 M &K Bl @ mi ik HMGCS2 J&, PPARy & FEMAIE A Tl Bk,
HMGCS2 FJ Rgidi 4% PPARy #ii [ b 5z 40 i 58 M40 M PR 7 B, B B R EA . 1X 5 Kim %5[5]
W7 —%#, N PPARy o] AEHE TNF-a i75 S H01% _b B2 410 JRE SN

STAT & NIRRT (1 EBA5 Sk, XT RN R YR RO G pLi DL R e 24 il
RAEFI G R BB R B A HAE R SR I B STATI IIFRIAFBEE#RI I, & STAT1 /K
T RHELH 28], IAME — TSRS R R IR, STATI il 7B AR/ R DSS 35S 145 1 % 29].
5 STAT1 Mifeh, —Setff 7 thilis 7 BERR LI STAT3 7E 2R PE 7% H 3 vh RIA N [30] [31]. BbAh, 7ELE
JW SR /N B AR S HF STAT3 IIBURIE[31]. A THRIT STAT1 Ml STAT3 275 HMGCS2 /™S4
PR AH O, AHEFUiEE Western Blot 23T &K IS E @ik HMGCS2 J&, STAT1. STAT3 & HRIA /K2
FIGmE . Kk, HMGCS?2 ] Rgilid 4% PPARy 1MidF STAT1 Al STAT3 15 5 38 i i #0i fy_b 2
M RAE, 5 UC MRAERE.

5. &t

2 EPHA, HMGCS2 £ik NEAESHm S 2 A KR, BN PPARy [ L7, W]
PLIE PPARy #11] UC AUAGER R, H STATI. STAT3 Sttt L BB R . H AW AU E T 4
ARSI AT, RIS SLIG IO . J5 22 gk Sim it 2 3 45 1 AR/ IR AR AL HMGCS2 & UC
KIRHLEI R RIVER, SN UC EE R a7 3RALHT I 7 T

EEMA
748 A SRR 4 F I H (ZR2021MH183)

&E 3k
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