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Abstract

Objective: To analyze the differential expression of acetaldehyde dehydrogenase 1A1 (ALDH1A1)
in Hepatocellular carcinoma (HCC) and normal liver, and to explore the value of ALDH1A1 in the
diagnosis of HCC. Methods: qRT PCR and Western blot were used to detect the expression of
ALDH1A1 mRNA and protein in HepG; and LO2, respectively; IHC was used to detect the expression
of ALDH1A1 in 49 HCC and paracancerous tissues. Results: The expression of ALDH1A1 mRNA and
protein in HepG; was significantly higher than that in LO2 (P < 0.05, P < 0.0001); The expression of
ALDH1A1 in HCC tissue was significantly higher than that in paracancerous tissues (P < 0.05).
Conclusion: The expression of ALDH1A1 is elevated in HCC, and ALDH1A1 is expected to serve as
an effective molecular marker for the diagnosis of HCC.
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1. 5]

JH-44H Ffa JH- e (Hepatocellular carcinoma, HCC) & I R 5 L PRI e, JH o 7 HH 535 L P Je S e Ao
JAMIEE N, SRR IUAL[L] [2], dERK T DUE A5 i3], HCC Mt 5 HA 5 1R B
I K[4] [5], W BA S ER 7 b S e HERR AR 8, X HCC REHEIa 7 Mok B
5 B SE A 6] LB i A8 1AL (acetaldehyde dehydrogenase 1AL, ALDHI1AL)ZE MR B 1% % Ak 4 i
W I i 2 A AL BRI A Pl B OGS AR AL S PR L, TSR IR A5 5 il B AE I Rg T At b 2 5 [
RIEWBELZ AN ILERZTH LN, ALDHIAL WREM S, MR EERTUG®E, KRR
ALDHI1Al HIRIEKrlRe 5y ke . REMEBZVIMA . JUHAEWELR MR NS, 5
X ALDH1AL FRik K-V 5 e o BEARFAE M R3PS 0% REBEAT 1 T2 TR AL PR BT . SR7, ALDH1A1
TE R 308 A F B TR R R il o ORI 0 I8 S 6 2 & PCR (QRT-PCR). 25 )i EP 8
% (Western blot). 434 40 240 ik (IHC) A e 40 it S AP g A 24 h ALDHLIAL ERIEE I, FFERT
ALDH1AL £ HCC H L Wit

2. #IRE
21, — AR

4L 2016 4F 1 A & 2021 4 12 H g B 2= Fe 28 — I 8 B & A & B2 1) HCC =3 49 1], Horp
Bk 43 ), Lotk 6 il AEES 24~77 %, TIAERS 56 %5 UL 49 5] HCC 2H .47 W Tic %o e 55 240 2 S R
AT 5T 30 i I e [ 2 B A N R EE R AR B A i it
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2.2. INHERRFRHE

2.2.1. PR
WO GO B 21§12 9 HCC HIES IR 6l SR A e HR R SR R PR 72 R
FFHAERTI; RPIRR E R R TFARIGST AR H AU AT -

2.2.2. HEBRHRIE
G I HANE KR B R, Aipathwell BB R &5 0 sl 7% & R RT U Lt i
TRIT -

23. Bk

2.3.1. RFELLFERERERFIET

T HAREARZ b, F I (5 4 um). ALDHLIAL 48 41403070 &0 1 J< [E Abcam 2],
FERCAL I AT A . 453 AE: N Aipathwell BEFEEIZE . k. 85 SRR, B
PESMILEZE = FHVEAH IR A0 2B [7]. IRS = SI (BHTESREE) x PP (FHYE4HLLE) . SI AT43 9 3 2, 0 4%
TRV, 1 R AT, 2 HERE G BITE, 3 HAFH IR PP A1 4 4, 0 24N 0~5%,
1 94N 6%~25%, 2 2N 26%~50%, 3 2% 51%~75%, 4 2 N>75% [8]. 1% IRS W73 mfiksr . 0~6 43k
NARFRIE, 7~12 7y iRk . LA g5 IR t W A B D S7 ) J JF il 3%

2.3.2. ERTEKEE PCR &M

HepG, 5 LO, 4tk & T h Bl Bt BT . ALDHIAL 514t 24 TAEY) TRE (R IRy G BR A 7
G (LH514: 5-GACAATGCTGTTGAATTTGCAC-3', Fif5I4:
5-AAGGATATACTTCTTAGCCCGC-3"), %% [t e &l & T4 LAY TR (i) RMmARA
Al KHFEE ABI 7500 Fast SEi 2t € & PCR AGHAT RN, BE RS : 95°C 3 min; 95C 5's;
60°C 10s; 72°C 155, 40 MEH .

2.3.3. GRRENIEEA M

ALDH1Al. GAPDH —#iJy T % [H Abcam A H]. FEARM . EHERANENW T EHE REMEARE
FRAF . HEFEME SDS-PAGE Bt IE R bk, W% VR R 260 mA ¥ 8 44 % 2 PVDF i |,
5%Rt g 20 37°CE I 2 h, IIA—Pi, 4CIF B LR . TBST ¥k 10 min x 3 ¥R I —#1, 37CHFEE 2 h,
TBST ¥/ 5 min x 5 k. ECL {46, Image J B4t b 2 B

2.4. G ZENH

R H GraphPad Prism 8 % SEIGHmHEAT Gi it 2 00 o SEMILLECR A 2 A0, LRI ELECR At
K. P<0.05 NERAGUFE L.

3. &R
3.1. ALDH1A1 ¥ HCC REEZHAPNRTIAFNR

ALDHI1ALl £ HCC AP IR A FE M T4, RRAmE/bERE, ENRYOREE L
T O FRL . HCC 202 ALDH1AL [ IRS B & & T 55 41 41, HCC 241 11) ALDHI1AL =3RIEF A 63.3%
(31/49), 555 RZH U ALDHLAL 538155 N 40.8% (20/49), WitH £ St X (P < 0.05), I
K1,
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A BN i PR GRS AN 2 P

SI 2. A: O EPHMEER, B: 1 JURFH AN, C: 2 FERHE AHBHE, D:
3 PAFAE TRPH M ; PP 202K E: 0 2% 0~5%, F: 1 2% 5 6%~25%, G: 2 2%~ 26%~50%,
H: 3 244 51%~75%, |: 4 2 N>75%

Figure 1. Staining score of ALDH1A1 in HCC and aracancerous control tissues (x200)
1. ALDH1AL 7£ HCC K #&55 xf BBLA LR 1 9 2 1T 43 (x200)

R ol

3.2. ALDH1A1 £ HepG, & LO, ZRffatksh mRNA BIFRIETE R
ALDH1AL 7E N FHE4H Pk HepG, ' mRNA (1314 B it = F A IE & 40 itk LO,, P < 0.05. LK 2.

3_ *
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Figure 2. mRNA expression of ALDH1A1
in HepG, and LO,

2. ALDH1AL £ HepG, & LO, ZHffitk
mRNA HZRIEF R

3.3. ALDH1AL £ HepG, & LO, Atk ZE B HFTIETER
ALDH1AL 7£ NJH- 20 ftk HepG, & 1 I3 IE B 8 iy T NI JFF4H ik LO,, P < 0.0001. LA 3.
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Figure 3. Protein expression of ALDH1AL in HepG, and LO,
3. ALDH1AL 7£ HepG, & LO, ZBftk P EHMRIAIER
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4. ¥1ig

HCC @ H M A RetfhiZ, RT3 G, 5 FAHE R ICH 5%. 2 HCC ME— B G IT FB,
T8 B R A 1) i 555 9% FH R PR AR P e — % L R FH 11 6 ZEBELAS , DR LR 2R HCC B2 Wl i st BF HCC
(B ¥6 ZI AN 2522 [9] -

28 i A B2 (aldehyde dehydrogenases, ALDHs)/&—4 i, EANS 5. 44K A JIRwE
P Fe S5 o RO A U, ] ) D O e B P2 4 — A 1 R (NLAD) 1R Sy il Bl 1 18 I S BT N (R IR IR, R 4 L
(EFAER . ALDHL /EJy ALDHs FEEZEM A2 —, W I REE U ALDH1IAL, ALDH1A2 bLK
ALDH1A3, M ALDH1AL | iZ i T AEEA B AL,

WK, ALDHLAL W] LIl 4ERR ik T4 Mude e . oA, (23 DNA 125 5507 205 RE,
& 2 FPEE AR 14 [10]. Liu 5 & I, ALDHLIAL {3k 7L s 12t Ji , T A 7L B A A7 AN R bR &4 11] .
Cao %5 % UL HAE /N 20 B il B85 1K) ALDHLAL SRk /K Pz iy T R s 3 [12] . 75 B, Li SR I
ALDH1AL i ik 5 i K/ IRIERFE SO a5 i B IEAHOC, ALDH1AL vl N & A2
TERAEAIAIMSL TG R K [13]. Xu SRSt 7oh R, ALDHIAL @ik B RIEH IR 2
R HEONRE . IO RRY, 4570+ ALDHIAL B=3RIE 5 MR /A Al g 3 a A AR A A 26 o At
TR BRI . B8R AR RO 7o, ALDHLIAL KIS 1 F th il 2 iEsg.

BIR ALDHIAL # A A& —Fh s R 7, H & 703 e hi o o 3 I 4k iR i VE . 72 Adam 4§
AR g, ALDHLIAL 2 i 5t BESH B8 105 82 4 i Fe bR [14] . Wang 55 AR sRie v, AR G0 i
ALDHIAL HA% Ik /KBRSy T s 0 e« Do R 1 225 L s AR IS PR 3 A% [ 15]

AT FOAE A0 2 B N AR 4L 432 2 T E 7t ALDHLAL 8 P K 15 FFRE b 3k . IE BN FFF9 40 i ik
HepG, #1 ALDH1A1 mRNA % & H 1A B2 & T N IE 48 fia bk LO, (P < 0.05, P < 0.0001), HCC 41
gl ALDH1AL KIZRIA IR i T 5541 4(P < 0.05). IX#/~ ALDH1AL fJZRiLk Al G855 HCC KB MEFE A1
%, Bk, ImE AT YE ALDHLAL (224 BhiZ W HCC.

Zi P&, ALDHI1AL 7€ HCC Wik in, A EHM N2l HCC £/ T4, {H ALDHI1AL fE
HCC Hhr il R SURAE 17 B 3 75 3 — B IR A7

E&WE
g A AT LRI H (19A200173)

S E WK
[1] Kulik, L. and El-Serag, H.B. (2019) Epidemiology and Management of Hepatocellular Carcinoma. Gastroenterology,
156, 477-491.E1. https://doi.org/10.1053/j.gastro.2018.08.065

[2] Giannelli, G., Koudelkova, P., Dituri, F. and Mikulits, W. (2016) Role of Epithelial to Mesenchymal Transition in He-
patocellular Carcinoma. Journal of Hepatology, 65, 798-808. https://doi.org/10.1016/j.jhep.2016.05.007

[3] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

[4] Kim, H.S. and El-Serag, H.B. (2019) The Epidemiology of Hepatocellular Carcinoma in the USA. Current Gastroen-
terology Reports, 21, Article No. 17. https://doi.org/10.1007/s11894-019-0681-x

[5] Pessa, M.G. (2020) Biomarkers in Hepatocellular Carcinoma: Diagnosis, Prognosis and Treatment Response Assess-
ment. Cells, 9, Article 1370. https://doi.org/10.3390/cells9061370

[6] Shibue, T. and Weinberg, R.A. (2017) EMT, CSCs, and Drug Resistance: The Mechanistic Link and Clinical Implica-
tions. Nature Reviews Clinical Oncology, 14, 611-629. https://doi.org/10.1038/nrclinonc.2017.44

[7] Benonisson, H., Altintas, 1., Sluijter, M., et al. (2019) CD3-Bispecific Antibody Therapy Turns Solid Tumors into In-

DOI: 10.12677/acm.2023.1371662 11868 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.1371662
https://doi.org/10.1053/j.gastro.2018.08.065
https://doi.org/10.1016/j.jhep.2016.05.007
https://doi.org/10.3322/caac.21660
https://doi.org/10.1007/s11894-019-0681-x
https://doi.org/10.3390/cells9061370
https://doi.org/10.1038/nrclinonc.2017.44

XF &

(8]
(9]
[10]

[11]

[12]
[13]

[14]

[15]

flammatory Sites But Does Not Install Protective Memory. Molecular Cancer Therapeutics, 18, 312-322.
https://doi.org/10.1158/1535-7163.MCT-18-0679

Xie, P., Zhang, M.H., He, S., et al. (2014) The Covalent Modifier Nedd8 Is Critical for the Activation of Smurfl Ubi-
quitin Ligase in Tumorigenesis. Nature Communications, 5, Article No. 3733. https://doi.org/10.1038/ncomms4733
Wang, W. and Wei, C. (2020) Advances in the Early Diagnosis of Hepatocellular Carcinoma. Genes & Diseases, 7,
308-319. https://doi.org/10.1016/j.gendis.2020.01.014

Yue, H.X., Hu, Z.N., Hu, R, et al. (2022) ALDH1AL1 in Cancers: Bidirectional Function, Drug Resistance, and Regu-
latory Mechanism. Frontiers in Oncology, 12, Article 918778. https://doi.org/10.3389/fonc.2022.918778

C.C., Liu, Qiang, J.K., Deng, Q.D., et al. (2021) ALDH1A1 Activity in Tumor-Initiating Cells Remodels Myelo-
id-Derived Suppressor Cells to Promote Breast Cancer Progression. Cancer Research, 81, 5919-5934.
https://doi.org/10.1158/0008-5472.CAN-21-1337

Cao, Y.T., Li, JH., Wang, Y.T., Fu, Y.W. and Xu, J. (2014) Serum ALDH1A1 Is a Tumor Marker for the Diagnosis of
Non-Small Cell Lung Cancer. Tumori Journal, 100, 214-218. https://doi.org/10.1177/030089161410000216

Li, X.S., Xu, Q., Fu, X.Y., et al. (2014) ALDH1A1 Overexpression Is Associated with the Progression and Prognosis
in Gastric Cancer. BMC Cancer, 14, Article 705. https://doi.org/10.1186/1471-2407-14-705

Adam, S.A,, Schnell, O., Poschl, J., et al. (2012) ALDH1A1 Is a Marker of Astrocytic Differentiation during Brain
Development and Correlates with Better Survival in Glioblastoma Patients. Brain Pathology, 22, 788-797.
https://doi.org/10.1111/j.1750-3639.2012.00592.x

Wang, L., Lin, D., Fu, Y. and Lai, M.D. (2016) Nuclear Aldehyde Dehydrogenase 1A1 (ALDH1A1) Expression Is a

Favorable Prognostic Indicator in Colorectal Carcinoma. Pathology—Research and Practice, 212, 791-799.
https://doi.org/10.1016/j.prp.2016.06.009

DOI: 10.12677/acm.2023.1371662 11869 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371662
https://doi.org/10.1158/1535-7163.MCT-18-0679
https://doi.org/10.1038/ncomms4733
https://doi.org/10.1016/j.gendis.2020.01.014
https://doi.org/10.3389/fonc.2022.918778
https://doi.org/10.1158/0008-5472.CAN-21-1337
https://doi.org/10.1177/030089161410000216
https://doi.org/10.1186/1471-2407-14-705
https://doi.org/10.1111/j.1750-3639.2012.00592.x
https://doi.org/10.1016/j.prp.2016.06.009

	ALDH1A1在肝细胞癌中的表达及临床诊断价值探讨
	摘  要
	关键词
	The Expression and Clinical Diagnostic Value of ALDH1A1 in Hepatocellular Carcinoma
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 纳入排除标准
	2.2.1. 纳入标准
	2.2.2. 排除标准

	2.3. 方法
	2.3.1. 免疫组织化学染色及结果判断
	2.3.2. 实时荧光定量PCR检测
	2.3.3. 免疫印迹法检测

	2.4. 统计学分析

	3. 结果
	3.1. ALDH1A1在HCC及其癌旁组织中的表达情况
	3.2. ALDH1A1在HepG2及LO2细胞株中mRNA的表达情况
	3.3. ALDH1A1在HepG2及LO2细胞株中蛋白的表达情况

	4. 讨论
	基金项目
	参考文献

