[bookmark: _Hlk48721152]Table 1S. Gene specific primers used for qRT-PCR.

	Gene ID
	Gene Name
	Primer Name
	Sequence (5'-3')
	Accession No.

	U6
	U6
	U6-F
	ACAGAGAAGATTAGCATGGCC
	XM_016688044.1

	
	
	U6-R
	GACCAATTCTCGATTTGTGCG
	

	107839349
	CCD1
	107839349-488F
	TAAAGGGCTGTTCGGGTTGT
	XM_016682804.1

	
	
	107839349-577R
	GCTGTGCCATGTCCATAGGA
	

	107839468
	ZDS
	107839468-1119F
	TCAGAAGTGGAGGGAATTGGA
	NM_001324568.1

	
	
	107839468-1218R
	CTCCGTAACCCAGCCATTGT
	

	107839472
	Tf2-11
	107839472-3707F
	GCATTGAGGAGGTCCCTCTCT
	XM_016682972.1

	
	
	107839472-3796R
	ATGTGCTTTCCCTGCTCCTTAC
	

	107840025
	CAP10A
	107840025-359F
	GGACCCTGCATTCTTGAAATG
	XM_016683724.1

	
	
	107840025-448R
	TGACCAACAAAGATGCCCAAT
	

	107840293
	CYP707A4
	107840293-1918F
	GGGAAGTCGAAGATTCCAAAGG
	XM_016684116.1

	
	
	107840293-2017R
	TTCTAGGGATCTGTTTGGCTTCTC
	

	107846808
	NCED3
	107846808-1279F
	GAAATCGCCCGACGTTGA
	XM_016691094.1

	
	
	107846808-1378R
	CACAACTTGCTGATCGGGAAT
	

	107847932
	CCD
	107847932-348F
	GACACAGGTCTCGCTCAAAGG
	XM_016692544.1

	
	
	107847932-447R
	GTACTGCTGCATCTCCATCAACA
	

	107850257
	Z-ISO
	107850257-765F
	TCTTCCTGTACCCGTCGACAT
	XM_016694662.1

	
	
	107850257-874R
	CAGCTGTGGATGCCTGGTAA
	

	107855067
	ABA2
	107855067-237F
	AAACACGGCGCGAAAGTATG
	XM_016700055.1

	
	
	107855067-336R
	AATGGATGAAACACGCGTTCT
	

	107860359
	PSBO
	107860359-745F
	ATTGATTACGCCGCTGTTACTGT
	XM_016705683.1

	
	
	107860359-844R
	AGCTGTCGGGCTTTCCAGAT
	

	107861831
	PSAH
	107861831-132F
	CGTTAAGGGCCTAGCTGGAA
	XM_016707202.1

	
	
	107861831-221R
	GCCCTGGATTTAGTGGCTTTC
	

	107863280
	petC
	107863280-81F
	TTCACTTCCTTTGTTCGCTCAA
	XM_016709139.1

	
	
	107863280-190R
	GTGAAACCGATGAAAGACCACTT
	

	107863778
	CAB13
	107863778-624F
	ATACCCTGGCGGCCAATACT
	XM_016709910.1

	
	
	107863778-723R
	CGCCAATCTTCCGTTCTTGA
	

	107863814
	D27
	107863814-685F
	CTCCTCCACCAAATACAGATCCA
	XM_016709967.1

	
	
	107863814-774R
	GGCTGTTGCAATCCATTTTGT
	

	107869983
	LCY1
	107869983-1639F
	CTTCTGCTTCGGTATGGACATTC
	NM_001324979.1

	
	
	107869983-1738R
	GCCATGCCAATAACGAGGTT
	

	107871477
	CAB6A
	107871477-311F
	CCCGGAGATTTTGGATTTGAT
	XM_016718422.1

	
	
	107871477-411R
	AGCATAGCCCATCTGCAATGA
	

	107872840
	ATPG
	107872840-508F
	GGAGAAACTCAACAGTGTGAAGGA
	XM_016719465.1

	
	
	107872840-619R
	CTTGTTCAATGCTGCTGATATCTCA
	

	107873401
	CA2
	107873401-532F
	TGGCTGTTATGGCGGTTTATT
	XM_016720248.1

	
	
	107873401-641R
	TCCTACAGCAGCACCAACAGA
	

	107875667
	PSAO
	107875667-230F
	CAAAAGCTTCAGGAGGCAGAGT
	XM_016722470.1

	
	
	107875667-329R
	GAAGGAGCCAACCATCCAATC
	

	107876125
	PSAH
	107876125-97F
	AAGCCCACCACAAGTGTCAAG
	XM_016723135.1

	
	
	107876125-206R
	GCACCAGCCCTGGATTTAGA
	



Table 8S. Photosynthesis-related genes expression of pepper varieties of ‘H2’in response to LL.

	Variety
	Gene ID
	Gene name
	Log2FC
	p-value
	p-adj
	Description

	H2
	107845875
	PNSL1
	-4.871 
	4.55E-97
	1.54E-93
	photosynthetic NDH subunit of lumenal location 1, chloroplastic

	
	107873079
	psaD
	-3.560 
	2.83E-72
	3.45E-69
	photosystem I reaction center subunit II, chloroplastic

	
	107878867
	PSAG
	-4.411 
	1.66E-69
	1.80E-66
	photosystem I reaction center subunit V, chloroplastic

	
	107875667
	PSAO
	-4.188 
	7.76E-68
	7.63E-65
	photosystem I subunit O

	
	107859535
	PSBQ
	-3.629 
	1.47E-57
	9.17E-55
	oxygen-evolving enhancer protein 3-2, chloroplastic

	
	107875374
	PSAL
	-3.202 
	1.96E-56
	1.15E-53
	photosystem I reaction center subunit XI, chloroplastic-like

	
	107861831
	PSAH
	-2.550 
	1.77E-48
	7.28E-46
	photosystem I reaction center subunit VI, chloroplastic-like

	
	107844032
	PSBY
	-2.764 
	3.72E-35
	8.09E-33
	photosystem II core complex proteins psbY, chloroplastic

	
	107860359
	PSBO
	-2.875 
	5.00E-35
	1.07E-32
	oxygen-evolving enhancer protein 1, chloroplastic

	
	107866881
	PSAEB
	-2.730 
	5.10E-31
	8.44E-29
	photosystem I reaction center subunit IV B, chloroplastic

	
	107855007
	psb27
	-2.645 
	5.25E-28
	6.81E-26
	photosystem II repair protein PSB27-H1, chloroplastic

	
	107872840
	ATPG
	-1.919 
	2.70E-25
	2.93E-23
	ATP synthase subunit b', chloroplastic

	
	107856476
	PSBP
	-2.105 
	2.12E-24
	2.11E-22
	oxygen-evolving enhancer protein 2, chloroplastic

	
	107863280
	petC
	-1.975 
	2.37E-21
	1.86E-19
	cytochrome b6-f complex iron-sulfur subunit, chloroplastic

	
	107859585
	ATPC
	-2.336 
	1.68E-20
	1.24E-18
	ATP synthase gamma chain, chloroplastic

	
	107868483
	FDC1
	-1.755 
	1.56E-19
	1.06E-17
	ferredoxin-1

	
	107876125
	PSAH
	-1.735 
	9.57E-19
	5.93E-17
	photosystem I reaction center subunit VI, chloroplastic

	
	107845286
	PNSL3
	-2.504 
	1.33E-18
	8.16E-17
	photosynthetic NDH subunit of lumenal location 3, chloroplastic

	
	107874570
	psbW
	-3.005 
	1.53E-16
	7.82E-15
	photosystem II reaction center W protein, chloroplastic-like

	
	107851947
	PSAN
	-2.376 
	6.07E-16
	2.91E-14
	photosystem I reaction center subunit N, chloroplastic

	
	107848242
	PSAK
	-1.787 
	1.44E-15
	6.59E-14
	photosystem I reaction center subunit psaK, chloroplastic

	
	107858690
	PSBO
	-1.920 
	2.12E-14
	8.30E-13
	oxygen-evolving enhancer protein 1, chloroplastic

	
	107870894
	ATPD
	-1.781 
	3.42E-14
	1.31E-12
	ATP synthase delta chain, chloroplastic

	
	107859876
	PETH
	-1.853 
	1.55E-11
	4.17E-10
	ferredoxin--NADP reductase, leaf-type isozyme, chloroplastic

	
	107873390
	FDC2
	-1.232 
	4.39E-11
	1.11E-09
	[bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK110]ferredoxin-2

	
	107872990
	PSBS
	-1.523 
	5.50E-11
	1.37E-09
	photosystem II 22 kDa protein, chloroplastic

	
	107846834
	PNSL2
	-2.618 
	1.12E-10
	2.66E-09
	photosynthetic NDH subunit of lumenal location 2, chloroplastic

	
	107866833
	PETE
	-1.574 
	1.59E-07
	2.24E-06
	plastocyanin, chloroplastic

	
	107839911
	AP1
	-1.302 
	7.38E-06
	7.29E-05
	ferredoxin, chloroplastic-like

	
	13540179
	psbA
	1.421 
	1.59E-04
	1.13E-03
	photosystem II protein D1

	
	107847776
	FDX3
	-0.494 
	3.92E-04
	2.49E-03
	ferredoxin, root R-B1

	
	107851664
	FD3
	2.420 
	2.13E-03
	1.07E-02
	ferredoxin, root R-B2-like

	
	107859036
	NA
	0.506 
	6.10E-03
	2.58E-02
	ferredoxin--NADP reductase, root-type isozyme, chloroplastic

	X2
	107866833
	PETE
	-3.789 
	1.50E-72
	3.02E-69
	plastocyanin, chloroplastic

	
	107845875
	PNSL1
	-3.958 
	5.36E-44
	2.54E-41
	photosynthetic NDH subunit of lumenal location 1, chloroplastic

	
	107875374
	PSAL
	-3.161 
	7.70E-44
	3.59E-41
	photosystem I reaction center subunit XI, chloroplastic-like

	
	107878867
	PSAG
	-4.245 
	1.58E-36
	5.43E-34
	photosystem I reaction center subunit V, chloroplastic

	
	107859876
	PETH
	-1.930 
	2.00E-27
	3.79E-25
	ferredoxin--NADP reductase, leaf-type isozyme, chloroplastic

	
	107861831
	PSAH
	-1.973 
	1.19E-23
	1.54E-21
	photosystem I reaction center subunit VI, chloroplastic-like

	
	107873079
	psaD
	-3.043 
	1.27E-23
	1.62E-21
	photosystem I reaction center subunit II, chloroplastic

	
	107875667
	PSAO
	-3.592 
	2.85E-22
	3.19E-20
	photosystem I subunit O

	
	107866881
	PSAEB
	-2.203 
	5.60E-21
	5.53E-19
	photosystem I reaction center subunit IV B, chloroplastic

	
	107863280
	petC
	-1.727 
	2.63E-20
	2.39E-18
	cytochrome b6-f complex iron-sulfur subunit, chloroplastic

	
	107859585
	ATPC
	-2.034 
	1.06E-19
	9.10E-18
	ATP synthase gamma chain, chloroplastic

	
	107848242
	PSAK
	-1.762 
	1.89E-19
	1.58E-17
	photosystem I reaction center subunit psaK, chloroplastic

	
	107858690
	PSBO
	-1.771 
	2.39E-19
	1.98E-17
	oxygen-evolving enhancer protein 1, chloroplastic

	
	107870894
	ATPD
	-1.912 
	1.17E-18
	8.97E-17
	ATP synthase delta chain, chloroplastic

	
	107859535
	PSBQ
	-3.258 
	3.67E-16
	2.11E-14
	oxygen-evolving enhancer protein 3-2, chloroplastic

	
	107872840
	ATPG
	-1.523 
	3.34E-15
	1.73E-13
	ATP synthase subunit b', chloroplastic

	
	107845286
	PNSL3
	-2.302 
	1.30E-14
	6.27E-13
	photosynthetic NDH subunit of lumenal location 3, chloroplastic

	
	107856476
	PSBP
	-1.578 
	1.57E-14
	7.49E-13
	oxygen-evolving enhancer protein 2, chloroplastic

	
	107876125
	PSAH
	-1.852 
	1.46E-12
	5.30E-11
	photosystem I reaction center subunit VI, chloroplastic

	
	107874570
	psbW
	-2.798 
	1.40E-11
	4.40E-10
	photosystem II reaction center W protein, chloroplastic-like

	
	107860359
	PSBO
	-2.477 
	4.61E-11
	1.32E-09
	oxygen-evolving enhancer protein 1, chloroplastic

	
	107851947
	PSAN
	-2.105 
	1.02E-10
	2.74E-09
	photosystem I reaction center subunit N, chloroplastic

	
	107868483
	FDC1
	-1.591 
	3.47E-10
	8.61E-09
	ferredoxin-1

	
	107844032
	PSBY
	-2.206 
	1.94E-08
	3.57E-07
	photosystem II core complex proteins psbY, chloroplastic

	
	107872990
	PSBS
	-1.448 
	2.81E-08
	5.02E-07
	photosystem II 22 kDa protein, chloroplastic

	
	107851664
	FD3
	4.069 
	5.87E-08
	9.85E-07
	ferredoxin, root R-B2-like

	
	107873390
	FDC2
	-0.881 
	5.66E-07
	7.85E-06
	ferredoxin-2

	
	107846834
	PNSL2
	-2.001 
	1.58E-06
	1.99E-05
	photosynthetic NDH subunit of lumenal location 2, chloroplastic

	
	107839911
	AP1
	-0.861 
	3.71E-06
	4.29E-05
	ferredoxin, chloroplastic-like

	
	107855007
	psb27
	-1.822 
	2.02E-05
	0.0001953
	photosystem II repair protein PSB27-H1, chloroplastic

	
	107876796
	ATPD
	-1.972 
	8.32E-04
	5.01E-03
	ATP synthase delta chain, chloroplastic-like

	
	107859036
	NA
	0.432 
	6.24E-03
	2.72E-02
	ferredoxin--NADP reductase, root-type isozyme, chloroplastic



[bookmark: _Toc511052264][bookmark: _Toc511058344]Table 9S. Photosynthesis antenna proteins related genes expression of pepper varieties of H2 and X2 in response to LL.

	Variety
	Gene ID
	Gene name
	Log2FC
	q-value
	p-adj
	Description

	H2
	107862252
	lhcA-P4
	-5.208
	4.17E-106
	3.18E-102
	[bookmark: OLE_LINK205][bookmark: OLE_LINK206]chlorophyll a-b binding protein P4, chloroplastic-like

	
	107871477
	CAB6A
	-4.706
	8.64E-104
	5.26E-100
	chlorophyll a-b binding protein 6A, chloroplastic

	
	107863778
	CAB13
	-3.967
	2.36E-98
	8.99E-95
	chlorophyll a-b binding protein 13, chloroplastic

	
	107838850
	CAB7
	-3.251
	1.16E-69
	1.30E-66
	chlorophyll a-b binding protein 7, chloroplastic

	
	107842738
	LHCB4.1
	-2.811
	2.62E-44
	8.96E-42
	chlorophyll a-b binding protein CP29.1, chloroplastic-like

	
	107857025
	CAB16
	-6.045
	9.36E-44
	3.13E-41
	chlorophyll a-b binding protein 3C, chloroplastic

	
	107845349
	CAB8
	-2.460
	2.79E-20
	2.04E-18
	chlorophyll a-b binding protein 8, chloroplastic

	
	107840025
	CAP10A
	-2.641
	1.75E-17
	9.77E-16
	chlorophyll a-b binding protein CP24 10A, chloroplastic-like

	
	107878708
	CAB13
	-1.873
	4.75E-13
	1.56E-11
	chlorophyll a-b binding protein 13, chloroplastic

	
	107878133
	CAB4
	-1.250
	1.23E-06
	1.42E-05
	chlorophyll a-b binding protein 5, chloroplastic-like

	
	107866744
	LHCB7
	-0.934
	2.57E-06
	2.79E-05
	chlorophyll a-b binding protein of LHCII type 1

	
	107841969
	CAB37
	-1.011
	7.69E-03
	3.12E-02
	chlorophyll a-b binding protein 37, chloroplastic

	X2
	107862252
	lhcA-P4
	-6.138
	1.24E-307
	3.75E-303
	chlorophyll a-b binding protein P4, chloroplastic-like

	
	107863778
	CAB13
	-4.162
	2.74E-107
	1.38E-103
	chlorophyll a-b binding protein 13, chloroplastic

	
	107839061
	CAB3C
	-2.695
	1.32E-63
	1.81E-60
	chlorophyll a-b binding protein 3C, chloroplastic-like

	
	107871477
	CAB6A
	-5.648
	1.61E-62
	2.12E-59
	chlorophyll a-b binding protein 6A, chloroplastic

	
	107842738
	LHCB4.1
	-2.991
	2.92E-61
	3.54E-58
	chlorophyll a-b binding protein CP29.1, chloroplastic-like

	
	107845349
	CAB8
	-2.388
	3.08E-60
	3.11E-57
	chlorophyll a-b binding protein 8, chloroplastic

	
	107838850
	CAB7
	-2.889
	1.13E-35
	3.65E-33
	chlorophyll a-b binding protein 7, chloroplastic

	
	107857025
	CAB16
	-7.428
	1.55E-33
	4.36E-31
	chlorophyll a-b binding protein 3C, chloroplastic

	
	107840025
	CAP10A
	-2.618
	2.11E-27
	3.94E-25
	chlorophyll a-b binding protein CP24 10A, chloroplastic-like

	
	107878708
	CAB13
	-2.449
	1.88E-12
	6.69E-11
	chlorophyll a-b binding protein 13, chloroplastic

	
	107878133
	CAB4
	-1.258
	4.10E-10
	1.01E-08
	chlorophyll a-b binding protein 5, chloroplastic-like

	
	107866744
	LHCB7
	-0.589
	5.94E-03
	2.61E-02
	chlorophyll a-b binding protein of LHCII type 1



Table 10S. Carotenoid related genes expression of pepper varieties of H2 and X2 in response to LL. Note: ZDS: zeta-carotene desaturase, CA2: beta-carotene hydroxylase 2, NCED3: 9-cis-epoxycarotenoid dioxygenase NCED3, CA1: beta-carotene hydroxylase 1, ABA2: xanthoxin dehydrogenase-like, AAO4: benzaldehyde dehydrogenase NAD (+)-like, CYP707A1: abscisic acid 8'-hydroxylase 1-like, Z-ISO: 15-cis-zeta-carotene isomerase, CYP707A4: abscisic acid 8'-hydroxylase 4.

	Variety
	Gene name
	Log2FC
	q-value
	p-adj
	Description

	H2
	ZDS
	-1.293
	3.30E-12
	9.61E-11
	zeta-carotene desaturase, chloroplastic/chromoplastic

	
	CA2
	-1.351
	1.65E-11
	4.43E-10
	beta-carotene hydroxylase 2, chloroplastic

	
	ABA2
	-0.935
	2.05E-06
	2.27E-05
	xanthoxin dehydrogenase-like

	
	CYP707A1
	-2.852
	2.98E-05
	0.0002563
	abscisic acid 8'-hydroxylase 1-like

	
	AAO4
	-3.921
	1.24E-04
	9.07E-04
	benzaldehyde dehydrogenase (NAD(+)-like

	
	CA1
	2.050
	2.45E-04
	1.65E-03
	beta-carotene hydroxylase 1, chloroplastic

	
	Z-ISO
	-0.523
	4.08E-03
	1.84E-02
	15-cis-zeta-carotene isomerase, chloroplastic

	
	NCED3
	-1.866
	6.70E-03
	2.79E-02
	9-cis-epoxycarotenoid dioxygenase NCED3, chloroplastic-like

	X2
	ZDS
	-1.012
	1.46E-11
	4.57E-10
	zeta-carotene desaturase, chloroplastic/chromoplastic

	
	CA2
	-1.224
	4.53E-08
	7.77E-07
	beta-carotene hydroxylase 2, chloroplastic

	
	CA1
	3.572
	1.15E-06
	1.50E-05
	beta-carotene hydroxylase 1, chloroplastic

	
	CYP707A4
	1.918
	8.12E-04
	4.91E-03
	abscisic acid 8'-hydroxylase 4

	
	NCED3
	-2.171
	2.96E-03
	1.46E-02
	9-cis-epoxycarotenoid dioxygenase NCED3, chloroplastic-like



[bookmark: OLE_LINK805][bookmark: OLE_LINK806][bookmark: OLE_LINK807]Table 11S. The changes of maximum quantum efficiency of photosystem II in 2 varieties under LL. Note: Each value (mean  standard deviation [SD]) represents the average of three independent experiments of one treatment. Different letters denote statistically significant differences (P<0.05) from other days by Duncan's multiple comparison tests. CK (normal temperature and light, 28/18°C and 300 μmol(photon) m–2 s–1) and LL (low-temperature combined with low-light, 15/5°C and 100 μmol m–2 s–1).

	Variety
	0 d
	5 d
	10 d
	15 d
	20 d

	H2
	0.733±0.002a
	0.726±0.002b
	0.686±0.001c
	0.604±0.008d
	0.599±0.023d

	X2
	0.775±0.004a
	0.746±0.002b
	0.726±0.002c
	0.664±0.009d
	0.634±0.007e



[image: ]
Fig. 1S. Validation of the RNA-Seq results by RT-qPCR of twenty selected genes.
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Fig. 2S. Changes in the images of maximum quantum efficiency of photosystem II (Fv/Fm) in the leaves of cultivars H2 (Hangjiao No. 2) and X2 (Xiangtela No. 2) after treatments for 15 days: CK (normal temperature and light, 28°C/18°C and 300 μmol m–2 s–1) and LL (low-temperature combined with low-light, 15°C/5°C and 100 μmol m–2 s–1). The fluorescence images of Fv/Fm are given in false colors that represent the absolute values of the ratio ranging from 0 (black) to 1.0 (purple).

[image: ]
Fig. 3S. Chromatograms of carotenoid compositions in L5 pepper leaves of H2 (Hangjiao No. 2) and X2 (Xiangtela No. 2) after 15 d under CK (normal temperature and light, 28°C/18°C and 300 μmol m–2 s–1), and LL (low-temperature combined with low-light, 15°C/5°C and 100 μmol m–2 s–1). 1, neoxanthin; 2, violaxanthin; 3, antheraxanthin; 4, lutein; 5, zeaxanthin; 6, lutein epoxide; 7, lycopene; 8, phytoene; 9, α-carotene; and 10, β-carotene.
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