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LGs 1f | 2f lod.full | lod.fv1 |{lod.int 1a | 2a lod.add|lod.av1 Traits QTLs
. T13, T26, T28. T13/T28, T26/T28,
LGLLGI4 | 6 64| 618 | 422|277 |9 90| 34 | 1a4a | oo 100 125 100 0 (00l No
L6416y ool 5 | 3.00 0923 0] 0| 408 | 2168 | 13 T13/T26, TI3/T28, 834, No
$20/S15
. T26, T13/T26, T13/T28, Surv_SIS,
LG4LG12 | 0 |112] 44 | 249 |0113| 0 |112] 429 | 2.375 S0, S091S No
LG4LG20 |3 |16] 502 | 3.1 |0986] 0 |81| 403 | 2.118 | T13, T13/T26, Surv_S2, S20/S150 No
LG5:LG5 | 14|71| 488 | 3.55 |0.695|11| 14| 4.19 | 2.859 Surv_S20, T26/T28 No
LG5:LG14 |115]96| 558 | 3.62 | 1.59 |115|91| 3.99 | 2.032 | T13, T13/T26, T13/T28, Surv SI5 No
LG5:LG20 |117]20] 489 | 3.56 | 1.5 |84|81| 339 | 2.059 | T28, T26/T28, Surv_S20, Surv SI5 No
LGSLG21 | 11]71| 6.08 | 423 | 2.56 |14]77| 3.52 | 1.664 |  T13. T13/T26. T13/T28, S20 Yes
LG5:LG25 116/ 17| 647 | 514 | 37 |14]37] 2.77 | 1.437 T13, T13/T28, Surv_S20 No
LGOLGY  |83|86| 476 | 332 | 101 | 6| 8| 376 | 231 | T13- T13/T26, 834,515, 834/820, No
$20/S15
. T13, T13/T26, T13/T28, Surv_S20,
LG9:LG27 |57|44| 637 | 418 | 3.07 | 0 |54] 329 | 1.102 20515 $3481% No
LGII-LLGI1 |39]79] 507 | 3.04 |0.742|75|78| 432 | 2301 | T13, TI3/T26, T13/T28, Surv_S20 No
LGI2LGI2 |58]59| 9.03 | 7.67 | 338 |57]59| 5.66 | 429 | T13.T13/T26. TI13/T28, S20/S15 No
LG12:LG23 |54| 7| 488 | 274 |0.665|54] 8 | 422 | 2.079 S34. $20. S20/S15 Yes
LG12:LG26 |55]10| 547 | 41 | 2.84 [112]111] 2.63 | 1.259 T26, T26/T28, Surv_SI15 No
LGI4LG23 |90] 7 | 5.18 | 3.04 | 1.02 | 90| 7 | 417 | 2.028 | T13, TI3/T26, T13/T28, Surv_S20 Yes
. T13, T26, T28. T13/T28, T26/T28.
LGIS:LGIS |21]23| 479 | 395 | 1.55 [20] 24| 324 | 2.397 G341, S341520, $20/S15 No
LG20:LG26 | 81(107] 529 | 4.13 | 2.43 81|12 2.85 | 1.699 | T13- T13/126, T13/T28, 820, S15, Yes

Surv_S15, S20, S15




T13, T26, T13/T28, S15, S20/S15,
T26/T28, S34, S34/S20

LG23:LG26 | 4 | 83| 6.61 447 | 3.66 | 7 80| 2.94 | 0.806 T13, T13/T28, S34/S15 No

LGI1:LGI9 |88|50| 5.19 | 4.03 [3.3064/90 66| 1.88 | 0.728 T13’T13/T26S’3£}§/1T528’S34’SIS’ Yes

LG23:LG23 |12 (44| 527 | 3.13 | 1.12 |34 |36| 4.15 | 2.009 Yes

Table S1. Epistatic effects between stress response loci.

pos1f: estimated position of the QTL on the first LG under the full model.

pos2f: estimated position of the QTL on the second LG under the full model.

lod.full: measures the improvement in the fit of the full two-locus model over the null model, and indicates evidence for at least one QTL, with
allowance for interaction.

lod.fv1: measures the improvement comparing the full model with QTL on chromosomes j and k to the single-QTL model, with a single QTL on
either chromosome j or k. Thus, it indicates evidence for a second QTL, allowing for the possibility of epistasis.

lod.int: measures the improvement comparing the full model with QTL on chromosomes j and k to the additive model with QTL on
chromosomes j and k, and so indicates evidence for an interaction between QTL on chromosomes j and k, assuming that there is precisely one
QTL on each chromosome (or, for j =k, that there are two QTL on the chromosome).

posla: estimated position of the QTL on the first LG under the additive model.

pos2a: estimated position of the QTL on the second LG under the additive model.

lod.add: measures the improvement in the fit of the two-locus additive model, and indicates evidence for at least one QTL, assuming no
interaction.

lod.av1: measures the improvement comparing the additive model with QTL on chromosomes j and k to the single-QTL model, with a single
QTL on either chromosome j or k. Thus, it indicates evidence for a second QTL, assuming no epistasis.

There was a total of 40 unique positions involved in the epistatic interactions (LG and position in cM linked by an
LG _pos2f with no duplicates):

(LG1_6,LGI11 39,LG11_79,LG11 88,LGI12 112, LG12 54, LG12 55,LG12 58,LG12 59, LG14 64,LG14 90, LG14 96, LG18 21,
LG18 23,LG19 50,LG20 16, LG20 20, LG20 81, LG21 71,LG23 12,LG23 4,1L.G23 44,L.G23 7,LG25 17,LG26 10, LG26 107,
LG26 83,LG27 44,L.G4 0,LG4 3,LG5 11,LGS5 115,LGS5 116, LGS 117, LG5 14, LGS 71, LG9 0,LGY 57, LG9 83, LG9 86). But
based on the linkage map, LG12 54 and LG12 55 correspond the same map position (there is a position at cM 54.615 and this is the case also
for LG12 58 and LG12 59 (map position 58.368). Therefore, only one position was retained for these two cases, leading to 38 unique positions:

[

symbol, so LG poslfor



LGl 6,LG11 39,LG11 79, LG11 88, LG12 112,LGI12_54,LG12_58,LG14 64, LG14 90, LG14 96, LG18 21,LGI8 23,LGI19 50,
LG20 16, 1L.G20 20,LG20 81,LG21 _71,LG23_12,1G23 4,LG23 44,1G23 7,LG25 17,LG26_10,1G26 107, LG26 83, LG27 44,
LG4 0,LG4 3,LG5 11,LG5 115,LG5 116,LG5 117,LG5 14,LG5_71,LG9 0,LG9 57, LG9 83, LG9 86.
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Figure S1. Reaction norms of the mapping family for temperature and salinity.

Reaction norms of individual strains under the three temperature conditions (a) and the three
salinity conditions (b). Some of the reactions norms are colored in purple to emphasise the
fact that they cross. Panels ¢ and d show the parental reaction norms (blue for the male parent
and red for the female parent) along with the population mean reaction norm (in green) for
temperature and salinity respectively. Error bars indicate standard errors.
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Figure S2. Representation of the ddRAD-seq-based genetic map of Ectocarpus sp.
Marker positions are represented by dashes on each linkage group.
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Figure S3. Average recombination rate along each linkage group in 1 Mbp sliding windows.



T13 T26 T28

Marker 1: LG1 -6 cM 1.24 Marker 1: LG1 -6 cM 0.40-1
. - A 1.22-} - A 0.38
. -a— B o -&— B o
ie] = u = 0.36
.§ [ 1.20 ©
. < < ]
£ 156 £ 1161 £ 0.34
2 ) )
<) 2 2 0.32-
0] G 1.16 (O]
1.54 0.30
1.14 ' Marker 1: [% A
028 LG1-6cm|® B
1.52
T T T T T T
A B A B A B
Marker 2: LG14 - 64 cM Marker 2: LG14 - 64 cM Marker 2: LG14 - 64 cM
Slope T13/T28 Slope T26/T28 Survival S20
-0.065-] Marker 1: LG14 - 64 cM _ -0.30 Marker 1: LG1 -6 cM 90 Marker 1: LG14 - 64 cM
-0.070 - A = A 851 --— A
—a— B -0.35+ —— B = — B !
8_—0.075— 8_ > 80+
e} - ©-0.40 c 1
0 -0.080 %) @ 757
\o -
-0.085- T —-0.45 o 704
| ] [ ]
0.090 —~0.50 651
—-0.095 4 4
T T T T 60 T T
A B A B A B
Marker 2: LG1 -6 cM Marker 2: LG14 - 64 cM Marker 2: LG1 -6 cM
S15 Slope S34/S15 Slope S20/S15
Marker 1: LG14 - 64 cM 0.070- _ Marker 1: LG1-6cM 0.10- _ Marker 1: LG1-6cM
0.50- ' - A 0.09- - A
' g —8— B ' —8— B
2 0.065 o 0087
S 0.451 g <3
< ©0.060 - O 0.07 -
= (92] _ (92] _
o 0.06-
(‘5 0.40 0.055-
0.05
0.050
0.35- L 00494 |
T T T T T T
A B A B A B
Marker 2: LG1 -6 cM Marker 2: LG14 - 64 cM Marker 2: LG14 - 64 cM

Figure S4. Examples of epistatic interactions.

Estimated growth ratio, slope of reaction norm or survival percentage as a function of
genotypes of two interacting markers (one at 6 cM on LG1 and the other one at 64 cM on
LG14). In each case, the marker 1 is represented in color (with blue color for the A genotype
deriving from the male parent and red color for the B genotype deriving from the female
parent as indicated in the interior legend). The squares represent the phenotypic mean values
and error bars indicate the standard errors. The marker 2 is represented with its two genotypes
on the x-axis.

As an example, in the case of trait T28, the result of epistasis between LG1 and LG14 showed
that the locus at 6 cM on LG1 had an effect only in the presence of the B genotype (A and B
genotypes derived from the male and female parents, respectively) of the locus at 64 cM on
LG14. In the presence of the A genotype at the locus on LG14, no significant difference was
observed between the growth ratio of individuals carrying the A genotype and those carrying
the B genotype at the locus on LG1 (overlapping error bars).
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Figure S5. QTL x sex interactions.

Plots of the estimated population average growth ratio, slope of reaction norm or survival

| |
A B

29850_sctg_17_557560

percentage as a function of sex (with males in blue and females in red). The x-axis indicates
the two genotypes (A allele derived from the male parent and B allele derived from the female
parent) of the nearest marker to the peak LOD score. The name of that nearest marker is

shown under the x-axis (e.g. 82960 sctg 499 14438). The y-axis indicates the phenotype
(growth rate, slope of the reaction norm or percent survival), corresponding to names above

each graph. The squares indicate the phenotypic mean values and error bars indicate the

standard errors.
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Figure S6. Subgraph induced by the top 10 GO terms identified by the “classic” algorithm for
scoring GO terms enrichment test.

Significant nodes (10 nodes) are represented as rectangles and the rest of the nodes as circles.
Colors represent relative significance, ranging from dark red (most significant) to bright
yellow (least significant). For each node, some basic information is displayed: the GO
identifier and name, the raw p-value and at the bottom, the number of significant genes / the
total number of genes annotated to the respective GO term.
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