Histamine H3 receptor promotes cell survival via regulating PKA/CREB/CDKN1A signal pathway in hepatocellular carcinoma
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Supplementary materials and methods

Antibodies and Reagents
Antibodies applied in this study were listed in Supplementary Table S1. MaxVision TM HRP-Polymer anti-Rabbit IHC Kit was purchased from MXB Biotechnoiogies (Fuzhou, Fujian, China). cAMP direct immunoassay kit, PKA kinase activity kit, SQ22536 and H89 were purchased from Abcam (Cambridge, UK). Horseradish peroxidase-conjugated AffiniPure Goat Anti-Rabbit/Moust IgG antibody was purchaged from proteintech (Wuhan, China). HRP chemiluminescence reagents was purchaged from Merck Millipore (Darmstadt，Germany). MTS reagent (G3581) was purchased from Promega Corporation (Madison, Wisconsin, USA ). DAPI was purchased from Beyotime (Shanghai, China). Ethynyl deoxyuridine (EdU) incorporation assay kit was purchased from Ribobio (Guangdong, China). Propidium iodide staining kit and Annexin V-FITC detection kit were purchased from Best-Bio (Shanghai, China). TUNEL kit was purchased from Roche Applied Science (Rotkreuz, Switzerland). Proteinase K was purchased from Sigma ( Munich, Germany).
Supplementary Tables
Table S1. Primary antibodies used for western blot or IHC.
	Antibody
	Company (Cat. No.)
	Working dilutions

	HRH3
	Abcam(ab124732)
	WB: 1/2000 IHC:1/200

	CDKN1A
	Abcam(ab188224)
	WB: 1/1000

	CREB (phospho S133) antibody 
	Abcam (ab32096)
	WB: 1/2000

	β–actin
	Proteintech (20536-1-AP)
	WB: 1/3000


Table S2. Sequence of primers and siRNA
	1. Primers used in q-PCR analysis

	HRH3
	forward primer
	ggagaagcgcatgaagatgg

	
	reverse primer
	agagggtagaggacagggtt

	CDKN1A
	forward primer
	cccaagctctaccttcccac

	
	reverse primer
	ctgagagtctccaggtccac

	CDKN1B
	forward primer
	gcaagtacgagtggcaagag

	
	reverse primer
	ccaaatgcgtgtcctcagag

	Cyclin D1
	forward primer
	gcatgttcgtggcctctaag

	
	reverse primer
	cgtgtttgcggatgatctgt

	Cyclin E1



	forward primer
	tcctggatgttgactgcctt

	
	reverse primer
	tgtgtgcatcttcatcagcg

	CDK2
	forward primer
	ggtggtggcgcttaagaaaa

	
	reverse primer
	atgaggggaagaggaatgcc

	CDK4
	forward primer
	agtgtgagagtccccaatgg

	
	reverse primer
	ccttgatctcccggtcagtt

	CDK6
	forward primer
	tgtttcagcttctccgaggt

	
	reverse primer
	tatgcagccaacactccaga

	β-actin
	forward primer
	actcttccagccttccttcc

	
	reverse primer
	tctccttctgcatcctgtcg

	2. siRNA



	HRH3
	sense
	GGAGGAGAAAUGUGCACUCAU

	
	antisense
	AUGAGUGCACAUUUCUCCUCC

	CDKN1A
	sense
	GCGAUGGAACUCGACUUU

	
	antisense
	AAAGUCGAGUUCCAUCGC


Table S3. Relationship between tumor HRH3 expression and clinicopathologic features of HCC patients.
	Variables
	No. of cases
	HRH3 expression
	P value

	
	
	High
	Low
	

	All
	86
	70
	16
	

	Age
	
	
	
	0.228

	<55
	44
	37
	7
	

	≥55
	42
	33
	9
	

	Gender
	
	
	
	0.143

	Female
	23
	20
	3
	

	Male
	63
	50
	13
	

	Dukes’ stage
	
	
	
	0.822

	A+ B
	37
	29
	8
	

	C+ D
	49
	41
	8
	

	Differentiation grade
	
	
	
	0.008

	Low
	24
	22
	2
	

	Medium
	50
	40
	10
	

	High
	12
	8
	4
	


Supplementary Figure and Figure legend
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Figure S1. A, qRT-PCR analysis for the mRNA expression of HRH3 in HepG2, PLC/PRF/5, Huh-7 and BEL-7402 cells 48 h after transfection with treatment as indicated. siNC, negative control siRNA, siHRH3, siRNA against HRH3. B, Cell apoptosis analysis in HepG2 and PLC/PRF/5 cells by flow cytometry 24 h after treatment as indicated. Data are presented as mean ± SEM from three independent experiments. **P <0 .01
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Figure S2. A, MTS cell viability assay in HepG2, PLC/PRF/5 and QSG-7701 cells treated as indicated. B, cAMP level was detected by cAMP direct immunoassay in HepG2 and PLC/PRF/5 cells 48 h after treatment as indicated. C, MTS cell viability assay in HepG2, PLC/PRF/5 and QSG-7701 cells treated as indicated. D, Activity of intracellular PKA was determined by enzyme assays in HepG2 and PLC/PRF/5cells 48 h after treatment as indicated. Q22536, 1 mM; H89, 10 μM. Data are presented as mean ± SEM from three independent experiments. n.s, not significant; **P < 0.01
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Figure S3. A, qRT-PCR analysis for the mRNA expression levels of CDK2, CDK4, CDK6, Cyclin D1, Cyclin E1, CDKN1A, and CDKN1B in HepG2 and Huh-7 cells 48 h after treatment as indicated. siNC, negative control siRNA, siHRH3, siRNA against HRH3. B, qRT-PCR analysis for the mRNA expression of CDKN1A in HepG2 and PLC/PRF/5 cells 48 h after transfection with treatment as indicated. siNC, negative control siRNA, siCDKN1A, siRNA against CDKN1A. C, Western blot analysis for the protein level of CDKN1A in HepG2 and PLC/PRF/5 cells 48 h after treatment as indicated. Data are presented as mean ± SEM from three independent experiments. **P < 0.01
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