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1. Supplemental Figures 

 
Supplemental Figure 1. ROS and RNS quantification in symbiodiniaceans freshly 
isolated from Exaiptasia diaphana (A) and Galaxea fasiscularis (B). The same gating 
procedure was followed for both organisms. To separate symbiodiniaceans from 
host cells, bacteria, and debris, we first selected events strongly excited by the 405 
nm laser at emissions 450 ± 22.5 nm and 763 ± 21.5 nm (“Symbiodiniaceae” gate). 
An FSC-A/SSC-A plot was then used to select homogenous cells (“Homogenous” 
gate) and singlets were gated on an FSC-H/FSC-A plot (“Single cells” gate). 



CellROX® Orange signal (ROS dye) was quantified as the median signal of stained 
minus unstained cells on single cells gated on previous plots with the 561 nm laser 
(emission 585 ± 21 nm). DAF-FM DA signal (RNS dye) was quantified as the 
median signal of stained minus unstained cells on single cells gated on previous 
plots with the 488 nm laser (emission 525 ± 20 nm). At least 10,000 
symbiodiniacean singlets per sample were processed, except in samples where 
symbiodiniacean cell density was low because of advanced bleaching. 

 

 
 

Supplemental Figure 2. Confocal laser scanning micrographs of A: cultured 
unstained Breviolium minutum (MMSF01, isolated from Exaiptasia diaphana), B: 
DAF-FM-DA stained B. minutum, C-D: DAF-FM-DA stained E. diaphana 
homogenate. Green indicates symbiodiniacean chl a autofluorescence and 
magenta indicates nitric oxide-dependent DAF-FM-DA fluorescence. DAF-FM-
DA was detected using a 488 nm laser and its fluorescence was detected at 
emission 497-557 nm. A 568 nm laser was applied to detect chlorophyll a 
autofluorescence, that was detected at 600-710 nm. White scale bar = 10 μm.  



 
 

Supplemental Figure 3. a) Maximum quantum yield of symbiodiniaceans (Fv/Fm) 
(n=20 per genotype per treatment) and b) symbiodiniacean cell density (n=5) of 
Exaiptasia diaphana. Bars depict standard deviation.  

 



 
Supplemental Figure 4. a) Maximum quantum yield of symbiodiniaceans (Fv/Fm) 
(n=20 per colony per treatment) and b) symbiodiniacean cell density (n=5) of 
Galaxea fascicularis. Bars depict standard deviation.  



 
 
 

Supplemental Figure 5. a) Holobiont respiration rates (n=4 per genotype per 
treatment) and b) gross photosynthesis rates (n=4) of Exaiptaisa diaphana. Bars 
depict standard deviation.  



 
Supplemental Figure 6. a) Holobiont respiration rates (n=4 per colony per 
treatment) and b) gross photosynthesis rates (n=4) of Galaxea fascicularis. Bars 
depict standard deviation.  

 



 
Supplemental Figure 7. Net ROS production of a) Exaiptasia diaphana and b) 
Galaxea fascicularis and net RNS production of c) E. diaphana and d) G. fascicularis. 
Net ROS was measured as signal intensity of CellROX stained symbiodiniacean 
cells. Net RNS was measured as signal intensity of DAF-FM DA stained 
symbiodiniacean cells. Signal intensities were normalized by subtracting the 
median signal of unstained cells to control for autofluorescence. Bars depict 
standard deviation. N=5 per sea anemone genotype or coral colony per 
temperature treatment.   



 
Supplemental Figure 8. Activities of SOD in a) host and b) symbiodiniaceans, of 
CAT in c) host and d) symbiodiniaceans and of NOS in e) host and f) 
symbiodiniacean compartments of Exaiptasia diaphana. Bars depict standard 
deviation. N=4 per genotype per temperature treatment.  

 



 
Supplemental Figure 9. Activities of SOD in a) host and b) Symbiodiniaceans, of 
CAT in c) host and d) symbiodiniaceans and of NOS in e) host and f) 
symbiodiniacean compartments of Galaxea fascicularis. Bars depict standard 
deviation. N=4 per colony per temperature treatment.  

 

 

 

 

 

 

 

2. Supplemental Tables 

 

 



Supplemental Table 1. Comparison of experimental settings and results of 
bleaching parameters  of studies using GBR-sourced Exaiptasia diaphana 
genotypes. Results of bleaching parameters are displayed as relative changes of 
measured parameters in the elevated compared to the ambient temperature 
treatments at the last sampling timepoints of the experiments. Asterisks display 
statistical significance (p-value <0.001=***, <0.05=*). 

      

Relative change in elevated versus ambient 
treatment at the last sampling timepoint 

Auth
or 

Study Light 
conditi
ons 

Exaiptasi
a 
diaphana 
genotype  

Temperatur
e profile in 
elevated 
treatment 

Temperatu-
re in 
ambient 
treatment 

Maximum 
quantum 
yield 

Symbiodin-
iaceae 
density 

net 
ROS 
produc
tion (if 
measur
ed) 

This 
study  

 15-20 
umol 
photon
s m-2 s-
1 

AIMS2, 
AIMS3, 
AIMS4 

Day 0-24: 
increase of 
0.25 °C/day 
to 32 °C (24 
days), Day 
24-40: 
constant 
32°C (17 
days) 

Day 0-40: 
constant 26 
°C 

Significantly 
lower *** 

No significant 
difference 

Signific
antly 
higher 
***, 
but this 
may be 
caused 
by a 
decreas
e in the 
ambien
t 
treatm
ent 

Dung
an et 
al. 
2022 
[45] 

Lack of 
evidenc
e for 
the 
oxidativ
e stress 
theory 
of 
bleachi
ng in 
the sea 
anemo
ne, 
Exaipta
sia 
diapha
na, 
under 
elevate
d 
temper
ature 

15-20 
μmol 
photon
s m-2 s-1 

AIMS3 Day 0-7: 
increase of 
1 °C/day to 
32 °C (6 
days), Day 
7-9: 
constant 32 
°C (4 days), 
Day 10-12 
increase of 
1 °C/day to 
34 °C (2 
days), day 
13: 
constant 34 
°C (one day) 

Day 0-13: 
constant 26 
°C (14 days) 

Significantly 
lower * 

Significantly 
lower * 

No 
signific
ant 
differen
ce 

Dung
an et 
al. 
2022 
[46] 

Explori
ng 
microbi
ome 
enginee
ring as 
a 
strateg

28 
μmol 
photon
s m-2 s-1 

AIMS2, 
AIMS3, 
AIMS4 

Day 0-7: 
constant 26 
°C during 
inoculation 
(8 days), 
Day 8- 31: 
increase of 
0.25 °C/day 

Day 0-43: 
constant 26 
°C (44 days) 

Significantly 
lower *  

Significantly 
lower * (for 
AIMS2 and 
AIMS3 only) 

No 
signific
ant 
differen
ce 



y for 
improv
ed 
thermal 
toleran
ce in 
Exaipta
sia 
diapha
na 

to 31.5 °C 
(23 days), 
Day 31-43: 
constant 
31.5 °C (12 
days) 

Hart
man 
et al. 
2019 
[50] 

The 
Effect 
of 
Therma
l Stress 
on the 
Bacteri
al 
Microbi
ome of 
Exaipta
sia 
diapha
na 

31.8-
33.8 
μmol 
photon
s m-2 s-1 

AIMS2 Day 0-14: 
increase of 
1 °C/day to 
33 °C (15 
days) 

Day 0-14: 
constant 26 
°C 

Significantly 
lower * 

Significantly 
lower * 

Not 
measur
ed 

Supplemental Table 2. Symbiodiniacean communities of the three coral colonies 
used in this study. All colonies were exclusively associated with Durusdinium 
trenchii (ITS2 profile D1-D4-D4c-D1ev-D10). #Non-profile sequences are sequences 
that have no ITS2 profile match. 

  RelaƟve abundance (%) 
Sample name Sample category Durusdinium trenchii  

(D1-D4-D4c-D1ev-D10) 
Non-profile sequences# 

G7A Coral colony G7 92.2 7.8 
G7B Coral colony G7 92.3 7.7 
G8A Coral colony G8 92.1 7.9 
G8B Coral colony G8 92.7 7.3 

G15A Coral colony G15 92.8 7.2 
G15B Coral colony G15 92.1 7.9 

NTPCR1 NegaƟve control 0 0 
NTPCR2 NegaƟve control 0 0 
ExtBlank NegaƟve control 0 0 

 


