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Figure S1: Schematic showing the design used for the experiment with L. pertusa (blue) and M. oculata (orange) under different temperature conditions: 10°C, 13°C, 15°C and 17°C. The use of water-bath allowed to maintain constant temperature conditions. Each tank is in open-circulation with oxygenated and filtered seawater.
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Figure S2: Polyp activity of L. pertusa in relation to the number of video slices selected within the video filmed for 2 hours during feeding. The optima number of slices needed for optimal active area estimation is 50 images.
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Figure S3: Average polyp linear growth rates (mm y-1) of (A) L. pertusa and (B) M. oculata apical (red) and subapical polyps (blue) under different temperature conditions after 6 months of incubation. Box plots represent the median, quartiles and centiles.
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Figure S2S4: Lophelia pertusa branch with apical (red square) and subapical (blue squares) polyps. The major septum observed under fluorescence reveals the calcein staining (green line with yellow arrow).
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Figure S3: Polyp activity of L. pertusa in relation to the number of video slices selected within the video filmed for 2 hours during feeding. The optima number of slices needed for optimal active area estimation is 50 images.
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Figure S4S5: Coral calcification rates (G % day-1) of (A) L. pertusa and (B) M. oculata under different temperature conditions after 6 months of incubation. The values are the means and positive standard deviations.
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Figure S5S6: Average proportion of total organic matter in (left) L. pertusa and (right) M. oculata at the start of the experiment (T0), and after 2 and 6 months of experiment at 10°C, 13°C, 15°C and 17°C. The values are the means and standard deviations.
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Figure S6S7: Shannon diversity index of L. pertusa and M. oculata bacterial communities under experimental conditions at 10, 13, 15, 17°C at different time of the experiment. All the values presented are the median and quartile.
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Figure S7S8: Relative proportion of the most abundant ASVs that characterized L. pertusa and M. oculata bacterial communities under different experimental conditions (10°C, 13°C, 15°C and 17°C) at different times (T0, 1 week, 2 and 6 months). The affiliation of the ASVs at the order level is given in parenthesis and a detailed taxonomic affiliation is given in SI Appendix, Table S4. Mean values and standard deviations are presented.
Table S1: One-way analyses of similarities (ANOSIM) between bacterial communities from L. pertusa, M. oculata and the seawater (global R=0.247, p=0.001). Significant effects (p-value<0.01) are in bold. All models were run with 9999 permutations.
	
	R-statistic
	P-value

	Lophelia pertusa vs seawater
	0.267
	0.0001

	Madrepora oculata vs seawater
	0.123
	0.0001

	Lophelia pertusa vs Madrepora oculata
	0.173
	0.0001



Table S2: One-way analyses of similarities (ANOSIM) among temperature within each time point for bacterial community composition of L. pertusa and M. oculata (global R=0.33, p=0.001) with pairwise tests of differences between Time and Temperature. Significant effects (p-value<0.01) are in bold. All models were run with 9999 permutations.
	
	Time
	Temperature
	R-statistic
	P-value

	Lophelia pertusa
	T0
	10°C vs 13°C
	0.051
	0.4010

	
	
	10°C vs 15°C
	0.103
	0.1430

	
	
	10°C vs 17°C
	0.292
	0.0510

	
	
	13°C vs 15°C
	0.054
	0.6960

	
	
	13°C vs 17°C
	0.053
	0.2560

	
	
	15°C vs 17°C
	0.260
	0.1500

	
	T1
	10°C vs 13°C
	0.357
	0.1210

	
	
	10°C vs 15°C
	0.458
	0.1000

	
	
	10°C vs 17°C
	0.402
	0.2010

	
	
	13°C vs 15°C
	0.263
	0.7850

	
	
	13°C vs 17°C
	0.484
	0.2380

	
	
	15°C vs 17°C
	0.235
	0.7110

	
	T2
	10°C vs 13°C
	0.318
	0.0540

	
	
	10°C vs 15°C
	0.755
	0.0001

	
	
	10°C vs 17°C
	0.917
	0.0001

	
	
	13°C vs 15°C
	0.509
	0.0001

	
	
	13°C vs 17°C
	0.612
	0.0001

	
	
	15°C vs 17°C
	0.632
	0.0200

	
	T3
	10°C vs 13°C
	0.656
	0.0001

	
	
	10°C vs 15°C
	0.355
	0.0200

	
	
	10°C vs 17°C
	0.799
	0.0150

	
	
	13°C vs 15°C
	0.556
	0.0001

	
	
	13°C vs 17°C
	0.743
	0.0001

	
	
	15°C vs 17°C
	0.169
	0.1230

	Madrepora oculata
	T0
	10°C vs 13°C
	0.457
	0.0200

	
	
	10°C vs 15°C
	0.351
	0.0300

	
	
	10°C vs 17°C
	0.130
	0.0760

	
	
	13°C vs 15°C
	0.511
	0.0300

	
	
	13°C vs 17°C
	0.080
	0.2020

	
	
	15°C vs 17°C
	0.246
	0.0380

	
	T1
	10°C vs 13°C
	0.305
	0.0800

	
	
	10°C vs 15°C
	0.372
	0.0300

	
	
	10°C vs 17°C
	0.251
	0.0120

	
	
	13°C vs 15°C
	0.037
	0.3130

	
	
	13°C vs 17°C
	0.178
	0.0310

	
	
	15°C vs 17°C
	0.081
	0.1240

	
	T2
	10°C vs 13°C
	0.238
	0.0610

	
	
	10°C vs 15°C
	0.140
	0.0560

	
	
	10°C vs 17°C
	0.862
	0.0001

	
	
	13°C vs 15°C
	0.566
	0.4820

	
	
	13°C vs 17°C
	0.640
	0.0001

	
	
	15°C vs 17°C
	0.562
	0.0001




Supplemental material and methods information 
Skeletal growth
Polyp linear growth rate analyses were conducted for each experimental temperature condition for the three different colonies subdivided into three to five nubbins (~6 polyps each for L. pertusa and ~9 polyps each for M. oculata). Nubbins were marked during 1 hour with fluorescent calcein staining (150 mg L-1) at the start of the experiment (T0) and the polyps’ linear extension was measured by sclerochronological analysis at the end of the experiment (after 6 months). The calcein (C30H26N2O13) is transported through the cellular membrane and rapidly incorporated into the carbonate skeleton by binding to the calcium. Each polyp calyx (i.e., the protective cup within which the polyps sits) was individualized, mounted on slides and observed using an epifluorescence microscope (Olympus IX51) at an excitation of 495 nm, using the protocol described in Chapron et al. [2829]. The new skeleton, formed between the calcein label (i.e., date of the beginning of the thermal experiment) and the summit of the septum of the calyx (i.e., end of experiment), was measured using the Image J software (v1.51) (repeated 10 times). 
The calcification rates of corals were determined from the buoyant techniques [29]. This involves weighting the living coral while it is suspended in seawater and limits potential damages to the coral fragment. Daily calcification rates were calculated for each thermal condition as the difference between weights at the different time intervals.

Behavior
Behavior is ferred from coral prey capture rates coupled with the polyp activity. These two descriptors reflect different aspects of coral behavior. These two parameters  were measured in each thermal condition at the start of the experiment (T0), after 1 week, and every month until the end of the 6 months experiment. For the prey capture rates, triplicate water samples (100 mL) were taken every hour after feeding with Artemia salina nauplii, over a 4-hour period, and filtered (55 µm mesh) to calculate the concentration of prey that remained in each tank following the protocol described by Purser et al. [30]. Control measurements were conducted in tanks without corals to quantify zooplankton sedimentation. The number of preys removed by coral capture was normalized against the number of living polyps present in the tank and the A. salina sedimentation rates. Considering that most of the zooplankton consumption by L. pertusa and M. oculata occurred during the first hour following prey delivery, our results focus on this time interval.
Cold-water coral polyp activity was measured during feeding by video monitoring based on a method modified from Chapron et al. [28]. In each tank, 2 GoPro cameras (GoPro, San Mateo, United states) each coupled with white LED aquarium lights (Lumivie, Aquavie) were installed taking an aerial view of the corals (one for each species) to acquire simultaneously two-hour video captures. The polyp activity was measured by analyzing the differences between images extracted from the video. Three subsamples of 50 images were extracted every 144 s from the video and combined into an image stack. Optimization tests showed that the chosen interval and number of images allowed determining the highest active area for the duration of the sequence (SI Appendix, Figure S6). First, a 2-D image was obtained by standard deviation Z-projection to highlight active area, and a region of interest (ROI) was selected to eliminate the background effect. Images were then converted to binary using the threshold moments method. The polyp activity was calculated by dividing the number of active pixels against the total number of pixels using the Image J software (v1.51), and standardized to the number of polyps in the tank.

Energy reserves
The energy reserves of corals were assessed by measuring the components of the organic matter (lipids, proteins and carbohydrates) in each experimental condition for the three colonies, based on the analysis of ~10-15 polyps collected at the start of the experiment (T0) and after 2 and 6 months. The polyps were flash frozen in liquid nitrogen and then stored at -80°C until extractions. The coral fragments were freeze-dried with a Bioblock Alpha-1-4-LD at -50°C for a week. The freeze-dried product was crushed into a powder using a Tissue Lyser (TissueLyserII, QIAGEN, Valencia, CA, United States) then freeze-dried again for 24 hours to remove any traces of water before storage at -20°C. In toto extractions were set up (polyp tissues and skeletal branch) because of the fast tissue degradation after defrosting. The organic matter (OM) and the three main classes of compounds (lipids, carbohydrates, and proteins) were extracted. The organic matter weight represents the difference between the weight (PerkinElmer AD-6) before and after combustion at 450°C in a furnace oven (Nabertherm), and OM content is expressed as a percentage of the freeze-dried powder. Total lipids, carbohydrates and proteins were measured in duplicates for each sample on the freeze-dried powder. Total lipids were quantified following the colorimetric assay developed by Barnes and Blackstock [31]  with cholesterol as standard, and the absorbance was recorded at 520 nm on a Shiwadzu UV-1605 spectrophotometer. Total proteins were determined by the Bradford method [32]  with a solution of serum albumin and ɣ globulin as standard, and absorbance was read at 595 nm using the same spectrophotometer. Total carbohydrates were determined according to Dubois et al. [33] with glucose as standard, and absorbance was read at 490 nm using the same spectrophotometer. Total lipids, proteins and carbohydrates were expressed in mg per g of OM. Because of the high polyp mortality for both species at 17°C, there was not enough material to quantify the organic matter and determine its composition for the 6-month experimental condition.
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