Supplementary Figures:

Induction of conjugation and zygospore cell wall characteristics in the alpine
Spirogyra mirabilis (Zygnematophyceae, Charophyta): Advantage under climate
change scenarios?
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Suppl. Fig. S1 Isolated culture of Spirogyra mirabilis with zygospores
produced under laboratory conditions. Precultivated on BBM (Bold’s Basal
Medium) at a 16/8 h light-dark regime, 20/ 15 °C and ~ 30 umol photons m=
s™' PAR, conjugation conditions: APW (Artificial Pond Water) at 184 umol
photons m=2 s~! and continuous light. Scale bar 0.5 mm



Spiogyra chungkingensis UK
5 lmgyra natsbu
1r9gyra sp. miy Aot
Sprmgyra sp. nag70 11
PirogyTa sp. SenAZ308.
eyt b J0079
RHOGYIEh: Spirogyra pratensls UTEX1746
Spirogyra sp. tak1201
Spirogyra sp. JH0263

1001.0
100/1.0

Spirogyra corrugata A2F
Spirogyra punctata Tpx8
Spirogyra sp.

Spirogyra sp. shio303
o0y i irogyra condensata UTEX1744

-10.82

100/1.0 Spirogyra sp. s

progyra uergensy UTEX1742
Spiogya
9 /1. prrogyra rmrabrhs Shioaos
Spiro

RIRE
Spir ra mirabills Kuh(al
Spporgg;v EX928

= a pratensis UT!

pirogyra chenii chiA307

st f il Vv
ogyra liana UTEX1745

10010

100 1.0

Spirogyra sp. chiA401
Sty arans UTEXATo
Spirogya vartans o
SSD gyra Sp nagzm

B Ase NA1602

blog)7a 5.

‘Spirogyra sp. mit0203 V
PO s . JH0977

a
Spirogyra G N s
pirogyra sp. w0602
orogyra leodoresdi RSS027
Spirogyra gracilis U
& oo juhane HS015
100 /1.00

10010

Spirogyra borgeana RSS007
pirogyra borgeana RSS024
iogyra borgeana RSS02:

Spirogyra longata chiA305

irogyra longata kit0201
Spirogyra sp. sen04
65/100 Spirogyra lutetiana R
7yral lutetiana Hssma
onata HSS031
irogyra p.
Sonsn Sprlagwa $p. biw0703

Spirogyra sp. JH0941

Spirogyra sp. nag706
8610981 597 Splrong/};a grgvrlle?ana UTEX477
Spirogyra sp, senB260
10010 p!r%gyls parvula 000
jyra sp. senB2604 |

Sorogyra grevileana RSSO11
Spirogyra grevileana RSSO17
Spirogyra weberi RSS004
Spirogyra dentireticulata chiA101

100/1.0

100/1.0
100/1.0

Spirogyra caliofmics
Spirogyra tenuissima Acon 925
Spirogyra tenussima
ir0gyra sp. SHoos7
To0nort Spirogyra sp. nag702
Mg il
sp.

~Spirogyras, Ji0728
’;r.g%‘;z JHi p0763
Sprmgyra <p. biw 160602
Spiogyra maxima RSS026
Spirogyra maxima RSS032
Sprrogyra pseudamaxlma chi0305

110040 — mosporum AHL700 I
82/- —— Spirogyra maxuna UTEX249
aunco SPIr0gyrasp. RSS036

66/

100/1.0

10010 SSp irogyra sp. smoaoa
irogyra sp. nag

2 DgySprr%gyng sp. biw160601
Spirogyra ma/usz:ula nag301
Shioayaspl)

irogyra ma/uscu/a RSS006

gpirogyra majusoula chiozo2 Vil

pirogyra gp. JH0744

Spirogyra sp. senB2001

Spirogyra submaxima RSS021

93i10

98/1.0

0.04

Suppl. Fig. S2 Resulting phylogenetic tree from the maximum likelihood analysis of rbcL and atpB sequences from
Spirogyra sp. (Kihtai) (arrow) in the context of other sequenced Spirogyra species. The tree is oriented, and the
major clades are labeled, after Stancheva et al. (2013) and Takano et al. (2019). Morphologically similar S. longata

indicated by arrowhead. Node support values correspond to ML bootstrap/BPP values. Scale bar indicates the
expected number of substitutions/ sites.



Suppl. Fig. S3 Fluorescent images of S. mirabilis zygospores. (a) JIM13 (AGP), (b) LM19 (Partially methylesterified
HG ), (c) LM15 (Xyloglucan (XXXG motif)), (d) BS-400-4 ((1- >4) B -D-mannan), (e) LM1 (Extensin), (f) LM25
(Xyloglucan), (g) LM6 ((1->5)a-L-arabinan), (h) JIM5 (HG with low degree of esterification), (i) LM10 ((1->4)-3-D-
xylan), (j) control image (primary antibody was omitted) for JIM13, LM19, LM1, LM25, (k) ) control image (primary
antibody was omitted) for LM15, LM6, JIM5, LM10, (I) control image (primary antibody was omitted) for BS-400-4.
Scale bars 20 ym
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Suppl. Fig. S4 (a) Average spectrum extracted from the released cell content shows mainly a lipid character (peaks
CH, 1654, and 1486 cm-1). (b) Reference spectra chosen by the linear combination of reference spectra from a
database using the Orthogonal Matching Pursuit Method. Here the Lycopodium pollen spore cell wall spectrum
shows the highest contribution to the outer layer, followed by the flavanone-7-O-glycoside Naringin, Linoleic acid,
and Kaempferol (also flavanone). The Lycopodium pollen spore image is based on the integration of the aromatic
peak at 1604 cm-1, see spectrum. The image is a projection of six measurements (z-stack scan) using a sum filter.
(c) The fitted reference spectra for the chemical composition of the inner layer. Here, the cellulose has the highest
contribution, followed by aromatic compounds, and unsaturated aliphatic alcohols.



