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nt in black: position without any change
ochre color: position with 1 change 
blue color: position with 2-5 changes
   : position with >6 changes 
   : expansion segments: sequence length not conserved/number of nt not conserved
   : specific insertions: inserted nucleotides characteristic for species/genus/family (IUPAC-symbols used)
   : base pairs in the majority of taxa: 8/11, 57/119, 59/117, 62/114, 63/113 in A) and B); 58/118, 68/109, 84/97 in A)  
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U: ´Pseudendoclonium´ basiliense

Most Capsosiphonaceae: 7/9 nt 
Acrosiphonia, Protomonostroma: 12 nt
Chlorothrix: 18 nt
Most Gomontiaceae: 6-10 nt
Gloeotilopsis sp.: 25 nt 

C
G

additional 
base pair in 
Collinsiella

G: Gomontiaceae (marine/ brackish)
 

G: ´Pseudendoclonium´ basiliense
 

G

only Collinsiella

C: Collinsiella
 A: Gomontiaceae (marine/ brackish)

 

C: Gomontiaceae (marine/ brackish)
 

U

only Collinsiella

A: Collinsiella
 

C

U: Ulvales EF595507
 

only Collinsiella, ´Blidingia´

U

only Gloeoti-
lopsis sp. 
M3284
 

A: Acrosiphonia
 

3-6 nt 

A-U    G-C: Gomontiaceae (marine/ brackish)
 

only Chamaetrichon, ´Pseudendoclonium´ basiliense

U: Acrosiphonia
 

6-8 nt ≥4 nt 

G-C    A-U: Gomontiaceae (marine/ brackish)
 

G-C    A-U: Gomontiaceae (marine/ brackish), Ulothrix zonata
 

G/C    U/U, A    C: Gomontiaceae (marine/ brackish)

U: 6 taxa, C: 14 taxa
 

A-U    C-G: Gloeotilopsis sp. ACOI
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2 nt: most of Capsosiphonaceae,
1-4 nt: most of Gomontiaceae 
           freshwater/ soil
 

C

only Collinsiella A

Capsosiphonaceae: 7/9/11/12/13/16 nt 
Gomontiaceae: 6-12 nt

G: Collinsiella, A: rest of Ulvales

C: Acrosiphonia, A: ´Blidingia´
 

A: Gloelotilopsis paucicellularis, 
C: rest of Ulvales

C: Monostroma
 

C: Gloeotilopsis clade
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G: Pseudoneochloris

C: ´Blidingia´
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A-U    C-G: Gloeotilopsis sp. ACOI
A-U    G-C: Ulva reticulata clade

only Kornmannia

C-G    G-C: Collinsiella,
C-G    U-A: Kornmannia

Bolbocoleonaceae: 9 nt
Capsosiphonaceae: up to 18 nt
Kornmanniaceae: up to 20 nt
Ulvaceae: up to 21 nt
Gomontiaceae: up to 25 nt

Helix 1

Helix 2

C-G    U-A: Acrochaete heteroclada
 

C-G    U-A: Kornmannia
 

G-C    A-U: Gomontiaceae 
   (marine/ brackish), Ulothrix 
                                     zonata 

C

only Acrochaete repens, A. viridis, 
A. heteroclada, Percursaria, Ulvaria

C

G

only CC: Acrochaete repens, A. viridis, 
UUA: A. heteroclada

only A: Chamaetrichon, ´Pseudendoclonium´ basiliense,
UCU: Percursaria, Ulvaria, Ulva (4 taxa)
UGU: Ulva (20 taxa), UUU: Ulva (2 taxa)

only A: Bolbocoleon, C: Ulva (22 taxa),
U: Ulva linza, U. prolifera FJ026732, 
U. californica AJ234315

G-C: Ulvaceae, 
A-U: rest of Ulvales

Helix 4

Helix 3

C-G    G-C: Kornmanniaceae, 
                   Bolbocoleonaceae
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G-C    A-U: Acrochaete
                            viridis                

U-A    C-G: Ulvaceae 

 only Gloeotilopsis 
          sp. M3284
 

0-3 nt 
only Collinsiella, Ulvaceae

only Ulvaceae

3-6 nt 

add. base pair in Collinsiella, ´Umbraulva 
japonica´, Acrochaete sp. (3 taxa) 

only U: Ulva (8taxa), C: Ulvaria, Ulva (8 taxa)
 

only 
Collinsiella
 

only Ulva muscoides
 

0-1 nt

only Ulva muscoides, U. taeniata

∑129 ´universal´ 
nucleotides in A)

A-U    C-G: Ulvaceae
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Additional helix
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Helix 2

Helix 1

U: Gomontiaceae (marine/ brackish)

only A: Acrochaete (2 taxa), 
Ulvaria, C: Ulvales EF595495 G-C    A-U: Kornmannia

 

A-U    G-C: Gomontiaceae 
(marine/ brackish) 

only Acrochaete heteroclada
only Acrochaete repens, A. heteroclada, A. viridis  

3-8 (10) nt 

G-C    A-U: Gomontiaceae (marine/ brackish)
 

C)

Consensus secondary structure model of ITS2: A) order Ulvales (86 sequences)
                                                               B) families Capsosiphonaceae and Gomontiaceae (41 sequences)
          C) genus Kornmannia

0-1 nt

1:
2:
3:
4:
5:
6:

Nucleotide symbols 

Categories:

CBC/hCBC homoplasy background in A):

C-G    U-A: Monostroma

Bolbocoleonaceae: 14 nt
Gomontiaceae: up to 22 nt
Capsosiphonaceae: up to 22 nt 
Kornmanniaceae: up to 25 nt
Ulvaceae: up to 29 nt  

only AA: Ulvaria, CC: U. lactuca clade

C-G    G-C: Ulva
 

only A: Ulvaria, U: Acrochaete sp. (2 taxa),
C: Collinsiella, ´Blidingia minima´ EF595512, 
Kornmannia, Percursaria,
CU: ´Blidingia minima´ AJ000206 

position with CBCs
position with hCBCs
position with CBCs + hCBCs

7

   : dominant character state in 70-100% of the Ulvales  
Circles    : position below 70% majority rule consensus  

´Blidingia minima´ EF595512

Gloeotilopsis sp. ACOIC-G    U-A:
C-G    G-C:

N   N    : Non-homoplasious compensatory base changes (NHS CBCs)  


