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Supplemental Information

Table S1. Average surface seawater pCO2 level (μatm), sea surface temperature (oC),

daytime mean irradiance (μmol photons m–2 s–1), and nutrient concentration (μmol L–1)

during 2000 to 2007 in Norwegian coastal waters where the E. huxleyi strain used

here was isolated from (Larsen et al., 2004; Locarnini et al., 2006; Omar et al., 2010),

and in projected levels for 2100 in high-latitude province in North Atlantic Ocean

(Future) (Boyd et al., 2015).

pCO2
(μatm)

Temperature
(oC)

Daily irradiance
(μmol photons m–2 s–1)

Nitrate
(μmol L–1)

Phosphate
(μmol L–1)

2000–
2007

240 – 400 6.0 – 16.0 120 – 350 0 – 7.0 0.1 – 0.5

Future 580 – 970 7.9 – 19.0 156 – 455 0 – 4.9 0.1 – 0.3



Table S2. Comparison of experiment treatments between the studies of Zhang et al.

(2019) and this work. Main differences between two studies were marked in bold.

Driver The study of Zhang et al.
(2019)

The present study

pCO2 (μatm) 410, 920 370, 960
Temperature (oC) 20 16, 20
Light (μmol
photons m–2 s–1)

80, 120, 200, 320, 480 60, 240

DIN (μmol L–1) 100, 8 24, 8
DIP (μmol L–1) 10, 0.4 1.5, 0.5
Experimental
setup

HNHP LC 5 light
levels

LC LT LL-HNHP
HL-HNHP
HL-LNHP
HL-HNLP
HL-LNLP

HC HT
LNHP LC

HC HC LT
HNLP LC HT

HC



Figure S1. Flow chart of the experimental processes. Experimental steps were done in

a consecutive manner. Detailed experimental conditions were shown in Figure 1.



Figure S2. Representative curves for the time course for cell concentrations of E.

huxleyi under low pCO2 (LC), high (HT) or low (LT) temperatures, and high light

(HL) conditions with varying levels of nutrients: HNHP (a), LNHP (b), HNLP (c) and

LNLP (d), respectively. Arrow indicates the day when samples were taken in each

treatment. Data were means ± sd of 4 replicate populations. Detailed experimental

conditions were shown in Figure 1.



Figure S3. Comparison of growth rate (a), POC quota (b) and PIC quota (c) between

the expected (calculated) values and the measured values under the LNLP treatments.

Different letters (a, b) in each “baseline” environment (LCLT, HCLT, LCHT or

HCHT) represent significant differences (Tukey Post hoc, p < 0.05). Detailed

experimental conditions were shown in Figure 1.



Figure S4. Heatmap of the changes in growth rate, POC quota, PIC quota and

PIC:POC in each treatment. Values in the present scenario (LC LT LL HNHP) were

considered as the control. A minus sign indicates the reduction in these parameters.



Figure S5. Cell volume of E. huxleyi grown in LCLT (a), HCLT (b), LCHT (c) and

HCHT (d) conditions, and its correlation with POC quota (e) and PIC quota (f). Data

were obtained after cells were acclimated to experimental conditions for 14–16

generations and means ± sd of 4 replicate populations in panels (a)–(d). Each point in

panels (e) and (f) indicates an individual replicate from all experiment. Different

letters (a, b, c) in panels (a)–(d) represent significant differences between different

nutrient treatments (Tukey Post hoc, p < 0.05).



Figure S6. Normalized POC quota of E. huxleyi to cell volume in LCLT (a), HCLT

(b), LCHT (c) and HCHT (d) conditions. Data were obtained after cells were

acclimated to experimental conditions for 14–16 generations and means ± sd of 4

replicate populations. Different letters (a, b) in each panel represent significant

differences between different nutrient treatments (Tukey Post hoc, p < 0.05).



Figure S7. Normalized PIC quota of E. huxleyi to cell volume in LCLT (a), HCLT

(b), LCHT (c) and HCHT (d) conditions. Data were obtained after cells were

acclimated to experimental conditions for 14–16 generations and means ± sd of 4

replicate populations. Different letters (a, b, c) in each panel represent significant

differences between different nutrient treatments (Tukey Post hoc, p < 0.05).



Figure S8. POC production rate of E. huxleyi in LCLT (a), HCLT (b), LCHT (c) and

HCHT (d) conditions, and the ratio of POC production rate at HC to LC (e), HT to LT

(f), HCHT to LCLT (g), LNHP to HNHP (h), HNLP to HNHP (i) and LNLP to

HNHP (j). Data were obtained after cells were acclimated to experimental conditions

for 14–16 generations and means ± sd of 4 replicate populations. Horizontal lines in

panels (e)–(j) showed the value of 1. Different letters (a, b, c) in panels (a)–(d)

represent significant differences between different nutrient treatments (Tukey Post

hoc, p < 0.05).



Figure S9. PIC production rate of E. huxleyi in LCLT (a), HCLT (b), LCHT (c) and

HCHT (d) conditions, and the ratio of PIC production rate at HC to LC (e), HT to LT

(f), HCHT to LCLT (g), LNHP to HNHP (h), HNLP to HNHP (i) and LNLP to

HNHP (j). Data were obtained after cells were acclimated to experimental conditions

for 14–16 generations and means ± sd of 4 replicate populations. Horizontal lines in

panels (e)–(j) showed the value of 1. Different letters (a, b, c) in panels (a)–(d)

represent significant differences between different nutrient treatments (Tukey Post

hoc, p < 0.05).



Figure S10. PON quota of E. huxleyi in LCLT (a), HCLT (b), LCHT (c) and HCHT

(d) conditions, and the ratio of PON quota at HC to LC (e), HT to LT (f), HCHT to

LCLT (g), LNHP to HNHP (h), HNLP to HNHP (i) and LNLP to HNHP (j). Data

were obtained after cells were acclimated to experimental conditions for 14–16

generations and means ± sd of 4 replicate populations. Horizontal lines in panels (e)–

(j) showed the value of 1. Different letters (a, b) in panels (a)–(d) represent significant

differences between different nutrient treatments (Tukey Post hoc, p < 0.05).



Figure S11. Normalized RNA quota of E. huxleyi to POC quota in HNHP and HNLP

conditions. Data were obtained after cells were acclimated to experimental conditions

for 14–16 generations and means ± sd of 4 replicate populations. Different letters (a, b)

represent significant differences between different nutrient treatments (Tukey Post

hoc, p < 0.05).
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