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Figure S1 : Relative proportion of carotenoids of the a-pathway (grey box) and (-pathway
(white box) in Ostreococcus OTTH595, RCC809 and RCC802 under (A) high light HL (800
pmol quanta m2.st), HL+ (1200 pmol quanta m2.st), (B) low salinity LS (15g.L! NaCl ), high
salinity HS50 (50 g.L-* NaCl ) HS60 (60g.L! NaCl ), (C) low temperature LT- (12°C) and LT
(15°C), high temperature HT (27°C) and HT+ (30°C). Data are presented as means * standard
deviation of three replicates, and asterisks show statistical significance in a Student T-test (*:
P <0.05; **P <0.01;).



Table S1: Carotenoid productivity in 7 days batch culture of Ostreococcus OTTH595, RCC809 and RCC802. Each carotenoid is expressed as
ug.L'L.d?! of uriolide, neoxanthin, prasinoxanthin, violaxanthin, micromonal, antheraxanthin, zeaxanthintlutein, dihydrolutein, and o+p
carotene. HL : 800 umol quanta m2.s'; HL+ : 1200 umol quanta m?2.s*LT - : 12°C LT: 15°C; HT : 27.5°C; HT+: 30°C; LS : 15g.L-! NaCl, HS :
50 or 60 g.L'* NaCl . Data are presented as means +* standard deviation of three replicates, and asterisks show statistical significance in a
Student T-test (*: P < 0.05; **P < 0.01; ***; P<0.001).

Stxin Condition Thickide Neoxanudin Frasioncantin VioLlwcaudin Miaoaonal Aneracandun Hwn/EEE_?H:.? Drily dvolurein Thlawwik Cavotene
LITE.5 AR ) LT8R iy e L. g L.d LITE.8 A iy LITE.8 AR iy e L) gL . gL ) g L)
Control 24020 34+0.25 7.7x058 27x012 1.9+0.16 0.2+0.01 0.6x0.05 27021 21x015 1.9+0.14
HL 27006 3.6x0.08 g4+0.19 51" x0.06 1.9+0.05 0.4* +0.01 1" +0.02 25010 21x0.08 24*+0.05
HL+ 2 1*x007 3.6x0.09 9.8 =027 72005 1.9+0.05 27020 1.7 =x00: 31*x0.08 2x0.04 2.6™0.05
LT- 0.2*+002 03005 08"=x012 0.3*™x0056 0.2*x002 MND Elo=*+001 02*x0056 0.2"x003 0.2**x004
OTTHEYS LT 0g*=+004  1.1*x005 27*x012 08003 0.7*x003 410™*x001 0.1*=x001 0.9 +0.05 07*x002 0.6 +0.02
HT 41*+043 E4*™+058 127*+128 31+046 3 +033 0.3%+003 08007 41"+041 34" +0.31 334035
HT+ 4™ + .06 S1==x009 123*=x017 324™x008 31*x006 05+015 1.1*x0.12 28 x008 3004 227001
L=z 4+ 022 4.7 +0.20 11**+0.419 4.9*+0.59 29011 0.2*+0.03 0.7*+0.08 35010 29%x0.09 27013
HE 3.2+x054 4.4+0.64 95+1.34 3084 28+044 0.1+0.01 05+012 3.6+058 28%+0.39 25+ 035
Control 31+0.27 44+0.34 11.2+0.79 48+0.33 25+0.21 0.4+0.05 0.5+002 34+0.20 25+01% 28+0.21
HL 0.9%+0.32 1.5*+0.48 45 +1.43 34+ 095 0e*+022 0.z+010 0.7+021 0.7*+0.22 0.7*+0.24 1.1*+0.34
HL+ 25033 3.3x042 g8.8+1.01 7.3x066 lex0.21 1.2*+0.06 *+012 23x0.37 1.8x0.28 22023
LT- MND ND ] ] D MND ND D D D
RCC 209 LT 0.2**x0.01 0.3*x0.01 0.8** +0.04 04 +003  0.2%*x001 2107000 510 x001 0.2*x0.01 01" +x0.09 0.2 001
HT 16" +040 23 +057 B*+1.40 1e™+044 14" +033 0.2+007 0:+017 l18®+043 14*+0.30 16*+0.33
HT+ 1.6"+0.10 217014 59" +0.40 21*+0.36 1.2*+0.06 0.1+0.01 0.2*+0.01 1e*+0.08 1.2 x0.07 1.7x0.15
L=z 1.7*x0.14 23 +0.21 6.4* 047 29+x041 1.3 x013 0.2x0.04 0.5+0.07 17017 1.3*+015 177014
HE 1.7*+0.07 2.3*+0.08 6.2 +0.28 3*+0.35 1.2*+0.04 0.2+0.04 0.4+0.05 1.7*+0.05 1.3*+0.02 1.6*+0.05
Control 22+0.30 3Ix041 7.1+0.28 3.3x050 1.8+0.24 0.1+0.02 0.6+0.08 24+0.33 1.8+0.24 1.7+0.24
HL 21x0.04 4.4+0.03 114*+x0.22 78" x0.20 23+ .006 .= x0.05 0e=x0.02 34001 26x0.04 22+0.03
HL+ D D LD LD MND D D D D D
LT- 0.8*+0.06 1.2*+0.10 Fx022 1e*+013 0.8*+0.06 0.1*+0.01 0.1**+0.01 1*+0.07 0.8*+0.06 0.6*+0.05
RCCEND LT 1.3*+003 l.a8*+0.02 4 6%+0.04 1.9*+0.06 1.2#+002 0.2+001 0.2*+0.01 15*+0.02 1.2#*+002 09*+002
HT 1.2+0.09 1.8+.010 48+034 2+0.34 1.1+0.05 0.1+0.04 0.2+0.05 1.5+0.06 1.1+0.06 0.8x0.05
HT+ D D LD LD MND D D D D D
L= Ee®x009 78*x014 211" x020 g**+0.09 4.1*+0.08 0.4* +0.01 0.7+002 Eo*+012 4.6™+0.11 25*+0.09
HS 36*+007 E*+0.08 13*+0.20 47 +027 3. 1*+0.05 0.3*+0.03 0.2*+001 3.8*+0.06 3*+0.06 25+003




Table S2: Theoretical maximal carotenoid productivity in Ostreococcus OTTH595, RCC809 and RCC802. Each carotenoid is expressed as
ug.L'1.d! of uriolide, neoxanthin, prasinoxanthin, violaxanthin, micromonal, antheraxanthin, zeaxanthin+lutein, dihydrolutein, and o+p
carotene. HL : 800 pmol quanta m=2.s; HL+: 1200 pmol quanta m?2.s1LT -: 12°C LT: 15°C, HT : 27.5°C, HT+: 30°C, LS : 15g.L-! NaCl, HS :
50 or 60 g.L'! NaCl . Data are presented as means * standard deviation of three replicates, and asterisks show statistical significance in a
Student T-test (*: P < 0.05; **P < 0.01; ***; P< 0.001).

Strain Condition Thaohde dug.L Neoxanhin Prasimorcuthan Vielacuuthan Miaoamonal Artherscaniin Nwﬁfﬁrn&rﬁ..:a Dihy dvobaten. Undawwn gL Cavotene dug.L
) g L}y LITE0 A iy gL .d) g L D} gL .d) miag.L .} gL .d) i) )
Control 7.2+058 10+0.78 229+172 81+036 E7+046 0.5+0.05 174015 8+063 6.1+0.14 Ee=x015
HL 256062 341082 7F9E*™+£180 4584™*+082 178049 282008 10™=017 241*x092 1970556 23*x044
HL+ F1E™+ 0ed  2F™x090  1008™x274 7FIg™x054 19772050 279205 174035 214078 208"x045F 2EE™x048
LT- 510™x001 0.1*x0.01 0.2*+x0.02 7.10*=0.01 4.10*x0.01 MDD 1107110 0.1*=2.10° 4.10™x6.10 4.10™**+7.10
OTTHESE LT 810710 01*=0.01 0.3*+0.01 9.10™x210 710™+210 001"x210" 1.10°+1.10" 0.1"x5.10 0.1**+310 0.1+ 210
HT 3.2 0.33 4.2+ 043 9.7 0.98 24%+0.35 25025 0.2**+0.02 0.6™x0.05 3.1%+0.31 26™x0.24 25027
HT+ 2.9%+0.04 3.8%=007 9. 1*+0.13 25006 2.3+ 006 0.4+0.11 0.8*+0.09 2.8%+0.06 22%+0.03 2.3+0.01
LE 4.7*+0.26 BE*+023 128057 EE*"x0.69 3.3+013 0.3+0.04 0.8*=+0.10 4%+012 34™+011 31%+0.15
H= 1**+0.20 14™+0.23 F*+049 0.9%*+0.31 09016 210™x410 0.2*+0.05 1.1**+0.21 0.9x0.14 0.8*+0.13
Control 155+1.89 216242 EE1xEE7 23 5+335 124+151 1.8+037 27x0.20 16.9+2109 125129 14+1.48
HL 1%+ 0.25 1e™+0.37 4.5%+1.09 37073 0.7*+0.17 0.3*+0.08 0.7***«0.16  0.8*+= 017 0.e*+0.19 1.3%+0.26
HL+ 1.3*+0.18 1.7%+0.22 47053 3.8%x0.35 0.8*x0.11 0.6*+0.03 1**+0.06 1.2*+0.19 1*=0.15 1.3*+012
LT- LD ND D D ND D MND LD MDD D
RCC 809 LT 410210 510001 01*+001 A10*«001 210110 1.10"+510" 110210 410110 210002 410 *x210
HT 0.8%+0.31 1.1"=0.45 28%+1.13 0.8%+0.25 0E*+026 8107002 01*=x0.10 0.9%+0.34 0.7+0.27 0.8%+0.20
HT+ la*+0.08 2*=+0.13 b4+ 0.37 1.9%*+0.33 1.1*+0.06 0.1*+0.01 0.2*+0.01 1.5**+0.07 1.2*+0.06 1.e*+0.14
LS 30027 44*+040  121*x089 55%=077 25025 0.6*+0.03 0.9*+0.14 30033 25028 3.1%x0.27
H= 0.6*+0.02 0.8*+0.03 2.1%+0.09 1**+0.11 0.4*+0.01 0.1*+0.01 0.1*+0.02 0.6*+0.02 0.4*+0.01 05*+0.02
Control 16.2+2.23 219300 522x647 241x369 123x1.80 1.1x0.17 4 5+0.60 174+2.44 122x1.83 124+1.80
HL 114+0.16 159011 414+0.80 281073 8.4*+0.21 25*=019 23*+0.06 124+0.04 2.5x013 g*=0.09
HL+ D MDD WD WD ND D ND D MND D
LT- 0.2*+0.01 0.2*+0.02 0.6**+0.04 0.3**+0.03 0.2*%+0.01 2107210 210™=+x210" 0.2**+1.10 0.1**+0.01 0.1**+0.01
RCCEDZ LT 0.2*+4.10 0.3*=0.00 0.7**+0.01 0.2*+0.01  0.2*+4.10° 310110 210210 0.2*+1.10 0.2*+4.10 01*+32.10
HT 1.7+0.11 24%+0.13 6.2+ 044 25044 1. 4™+ 0.06 0.2**+0.05 0.3*+0.07 1.9**+0.08 1.4*+0.08 1**+0.07
HT+ D D D MDD MND MDD MND MDD D D
L= 79012 10*+0.20 296%+042 11.2*+0.12 E7*+011 0.5*+0.01 0.9*+0.05 8.2*+018 6.5*+0.15 49*+0.12
H: 2004 2.7+0.05 71%+0.11 25015 1.7+0.03 0.2*+0.02 0.1*+0.01 21%+0.03 1.7+0.03 1.4%+ 001




Table S3: Carotenoid content in Ostreococcus species. Each carotenoid is expressed as pg.cell! in Ostreococcus OTTH595, RCC809 and
RCC802. Each carotenoid is expressed as pg.L-1.d! of uriolide, neoxanthin, prasinoxanthin, violaxanthin, micromonal, antheraxanthin,
zeaxanthin+lutein, dihydrolutein, and o+ carotene. HL : 800 pmol quanta m?2.s!, HL+: 1200 umol quanta m2.s'LT -: 12°C LT: 15°C,
HT: 27.5°C, HT+: 30°C, LS: 15g.L1 NaCl, HS 50 or 60 g.L'! NaCl . Data are presented as means * standard deviation of three replicates,
and asterisks show statistical significance in a Student T-test (*: P < 0.05; **P < 0.01; ***; P<0.001).

St Condition Thichide Meoxaathan Prasmeccautan Vielvoauha Mhaeanonal Antheraooaiiion  Zeacuuun+Lute Doy deobutem Thdawwik Cavotene
pg.cell ) fpg.cell ) pg.cell ) pg.cell 'y fpg.cell ) pg.cell 'y i fpg.cell ) pg.cell ) fpg.cell 'y fpo.cell )
Control 0.2+002 03002 0.6=+0.05 0.2+0.01 0.1+0.01 110°%1.10° 510°x4.10 0.2+002 0.2+0.01 0.1+0.01
HL 0.2+0.01 0.2x001 0.8+002 0.5*+0.01 0.2+510" 410110 01*=210 0.2+001 0.2+x0.01 0.2*+4.10
HL+ 0.3*+0.01 0.3x0.01 0.9=x0.02 0r==x510 0.2+510 0.2*=x0.02 0.2**x3.10 0.3*+x0.01 0.2+4.10 0.2*+4.10
LT- 210 *+001 0.1"*x002 02*=+004 O01"*x002 01*=+001 D 1.10*+210° 01*x0.01 0.1**x0.01  0.1**+0.01
CTTHS95 LT g.10*x4.10 0.1*=0.01 0.2*=001 01**+3.10 0.1™x210° 1.10°2210° 110 =110 0.1*x4.10 0.1+ 210 0.1*+310
HT 07=*+0.07 0.9%*+0.09 21%*+0.21 0.5+0.08 0.5*+0.05 510**x4.10" 0.1"x0.01 0.7**+0.07 0.5**+0.05 0.5**+0.06
HT+ 0.7**+0.01 1*+0.02 245003 0.7**+0.02 0.6*+0.01 0.1%*+0.03 0.2%+0.02 0.7**+0.01 0.6%*+0.01 0E**+1.10
L= 0.E*+0.02 0.7**+0.02 1.6*+0.07 0.7*+0.09 04*+0.02 2107*x410 0.1*+=0.01 0E*+002 0.4*+0.01 04*+0.02
HS 0.2x0.05 04=0.06 0.9x0.13 0.3x0.08 0.2x0.04 1.10°x1.10 5.10°=0.01 0.2x0.05 0.3%x0.04 0.2x003
Control 0.5+007 0.8+009 1.9x0.20 N.8=+0.08 04+0.05 0.1+0.01 01+001 0.6x0.07 N4+008& 05x0.05
HL 0.2*+0.04 0.5*+x0.06 0.8*x0.18 Dex012 0.1*x0.03 510°x0.01 0.1+003 0.1*x0.03 0.1*+x0.03 0.2*+x0.04
HL+ 0.2x0.04 0.2+0.04 0.9+011 0.8=+007 0.2+0.02 0.1*+0.01 0.2*+0.01 0.2+0.04 0.2+003 0.2+002
LT- D D D D MDD D D D D D
R 209 LT 310110 410 001  01*=0.01 510 x610 210x1.10° 1.10 =310" 1.10 =110 3.10*x1.10" 1.10 *"x0.01 210 =310
HT 0.5*+0.20 0.7%+0.29 1.8%+0.74 0E5*+023 04+017 10002 01+0.08 06x022 N4+017 05x019
HT+ 0.7*+0.04 0.5+ 0.06 25017 0.9+015 05x0.03 100,01 01+001 0.7+0.03 0E5*=0.03z 0.7+0.07
LS 0.3*+0.02 04*+0.03 1*+0.08 0.5+0.07 0.2*+0.02 510-°x0.01 01=+001 0.3%+0.03 0.2*+x0.02 0.3*x0.02
HS 0.3*+ 0.01 05*+0.02 1.2+ 0.06 0.6*+0.07 0.3*=0.02 0.1+0.01 0.1+0.01 0.3*+0.01 0.3*+0.101 0.3*+=0.01
Control 04+0.06 0.5=+0.08 1.2x0.16 0.6+0.09 0.3+0.05 310°x1.10 0.1+002 04+0.06 0.3x0.05 0.3+0.05
HL 02x410 n4+310 1*+0.02 07002 0.2+001 0.1*=5.10 n1+210 0.3+1.10 0.2+0.00 0.2+x210
HL+ D D KD LD KD LD D KD LD LD
LT- 0.2*+0.01 0.3*+=002 0.7*+0.05 04*+0.03 0.2*+001 210210 210 =210 0.2*+0.02 0.2*+0.01 0.1*=0.01
RCCE02 LT 0.1*+210° 0.2*+0.00 0.4*+0.00 0.2*+0.01 0.1*+2.10 1.10°+«1.10° 210™x1.10 0.1*+0.00 0.1*+2.10 0.1*+2.10
HT 0.5+0.03 06=+0.04 1.7+012 0.7+012 04+002 510-°+0.01 01=+001 05+0.02 04+002 0.3+002
HT+ LD D MDD D MDD D D MDD D D
L= 0.8*+0.01 1.1"+x0.02 3.2%+0.05 1.2*+0.01 0.6*=0.01 0.1**+1.10 01+001 0.9*+0.02 0.7*+0.02 0.5*=0.01
Hs 0.2*+0.01 05*+0.101 1.2+002 04+003 0.2«=5.10 210210 210 *x510 0.2*+0.01 0.3*+=0.101 0.2+210
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Figure S2 : Effect of salinity on the relative proportion of each carotenoid in Ostreococcus
OTTHS595 (A), RCC809 (B) and RCC802 (C). Cultures were exposed to salinity stress conditions of
15 g.L-1 NaCl (white boxes), 36 g.L't NaCl (black boxes and 50 or 60 g.L! NaCl (grey boxes).
Each carotenoid is expressed as percentage of the sum of uriolide (Ur), neoxanthin (Nx),
prasinoxanthin (Px), violaxanthin (Vx), micromonal (Mic), antheraxanthin (Ax), zeaxanthin+lutein
(ZxtLu), dihydrolutein (Dlu), a+p carotene (Car)and one unknown carotenoid (Uk). Asterisks
show significance in Student T-test(*: P < 0.05; **P < 0.01).



% of carotenoid

35 1

37 . OTTHS595 i
30 +

30 o RCC809

15°C

25 N Control (20°C) 25

20 - 27 5°C 20

15 1 15 o

% of carotenoid

10 +

RCC802

% of carotenoid

= = N N

o w o v
L

V]
M

Figure S3: Effect of temperature on the relative proportion of each carotenoid in Ostreococcus
OTTH595 (A),RCC809 (B) and RCC802 (C). Cultures were exposed to temperature conditions of
12°C, (large crosses) 15°C (small crosses), 20°C (control), 27.5°C (grey crosses) and 30°C(white
boxes). Each carotenoid is expressed as percentage of the sum of uriolide (Ur), neoxanthin (Nx),
prasinoxanthin (Px), violaxanthin (Vx), micromonal (Mic), antheraxanthin (Ax), zeaxanthin+lutein
(Zx+Lu), dihydrolutein (Dlu), a+p carotene (Car)and one unknown carotenoid (Uk). Asterisks
show significance in Student T-test (*: P’ < 0.05; **P < 0.01).
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Figure S4: Redundancy analysis (RDA) of carotenoid batch productivity (A) and
theoretical maximal productivity (B) in OTTHS595 (green diamond), RCC809 (purple
triangles) and RCC802 (brown trapezoid). (C) respectively. Red, purple, yellow
correspond to temperature, salinity and light stresses conditions. Green is the standard
control condition. Color intensity increases with the intensity of the applied stress.
The length of each arrow represents the relative influence of carotenoid of the beta
(red) or alpha (green) pathway on group separations .



