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1 BEWRLEE Iridaea cordata (a) Ml Curdiea racov-
itzae (b) ITE
The morphology of lridaea cordata (a) and Curdiea ra-

Fig. 1

covitzae (b)
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J¥ HN7E UniProt 48 2 (A 5 HoAth 25 32 J@ W Fh i) 1A
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RN SR H) TP AUAT 33.6% A T S 3 DU I 51 [
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PR e R AR A B

1. cordata M1 C. racovitzae 1 #f EggNOG 3 By E
TUA LN /3 B4 4523 F1 4238 4 (1K1 2)., BR T —
Ty e T AN Ty B A 1A 4328, BHIR IS 1B A L AR R
o AR M AR TU AR FE R (579, 581) e £, FLik
MR BRI | A% W A 25 4 R U (485, 485) . i 5 1%
ML (389, 321) . Bk KAk & 9 &% iz A AR (301,
280) . fit & Ay 7= A AT i (259, 279) . RNA i T fi&
Wi (237, 221), E . HAMBEE (209, 176). 4L N
BERS . 4y I ANRE I H 05 (209, 220), & LR B 1s AL
(201, 209) DL K 5% (198, 193) 45532
32 ERAEERAFISEREGOEERNARE

5 B B
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Table 1 The contigs and unigenes of Iridaea cordata and Curdiea racovitzae

Iridaea cordata

Curdiea racovitzae

HERF RTCARIEA HER ETCREER

S /bp 23 957 720 20 707 433 19982213 17 378 947
FPoEE 32395 14 055 26226 12 006
HRIF K bp 24 631 24418 27 865 26227
SFH KB bp 740 1473 762 1448
N50/bp 2724 3133 3256 3673
N50 J741%L 2329 1901 1635 1307

N90/bp 199 537 210 457

N9O JF41%L 15816 7637 12 822 6213
GC% 53.82 53.29 47.28 46.88

=2

Iridaea cordata F1 Curdiea racovitzae ¥ RBAF N EZS N HIBERERER

Table 2 The annotation results of Iridaea cordata and Curdiea racovitzae transcriptome

Iridaea cordata

Curdiea racovitzae

Bl e

$H Hor $H Hrt

NR 4788 34.07 4468 37.21
GO 1 806 12.85 1838 15.31
KEGG 2024 14.40 1903 15.85

EggNOG 4523 32.18 4238 353
Swissprot 4864 34.61 4938 41.13

ESiiyieEs 972 6.92 947 7.89




10

XN RN A5 B L1 Iridaea cordata R Curdiea racovitzae ' 55 41 43 Bt B HoA% S Y6 P 355 3 o7 AH 5 3 PR A9 42 4 113

Z: s |

Y: AHIREER |

W: Hshss#g

B: Wbl |

U: ML PSS R4S |
T: {555 S0 |

S: RAAE |

R: A — R IheE |

Q: KIRU=a M Hsfifitt |
P: FALBS T B AR |

O: MVRIFIE M BETBAS TAEE |
N: AiHLEE) |

M: JRE JEm |

L sl mAMBEE |

K: st |

VR BOMESRREE |
L s AR |

H: HliEHE R |

G: Bk A S A
F: SRR AR |

E: GBI RIRG |

D: OB ERF AN 4 2
C: Az |

B: et 5 4540 5 451
A: RNA I TAMEH |

0

200 400 600 800

m Curdiea racovitzae W Iridaea cordata

&l 2 Iridaea cordata M1 Curdiea racovitzae ¥% 55 4L [ 51 /) EggNOG T RE 432

Fig. 2 EggNOG function classification of Iridaea cordata and Curdiea racovitzae
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B 3 1 X 3% Chondrus crispus 5 Iridaea cordata, W50 =% Gracilariopsis chorda 5 Curdiea racovitzae VCTit 3% K %8 H 1975 L

Fig. 3 Diagram of the matching gene numbers between Chondrus crispus and Iridaea cordata, Gracilariopsis

chorda and Curdiea racovitzae

L1 F TR B AL B, S (0 3R i I 4L

Red represents the Antarctic red algae, green represents the normal temperate red algae
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Fig. 4 Phylogenetic tree of the light harvesting complex superfamily
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All of LHC sequences from the genome or transcriptome of several red algae species, and some LHCs from brown algae, green algae and diatoms are shown in
the tree. Five LHC branches are represented by different color boxes. LHCR is from red algae, LHCf is mainly from diatom and brown algae, LHCa2, LHCa6
and LHCb are mainly from green algae. IcoTRINITY and CraTRINITY represent the sequences from /ridaea cordata and Curdiea racovitzae, respectively. The

phylogenetic tree is obtained using Neighbor-Joining (NJ) method by MEGA-X software. Bootstrap values referred to 1 000 replicates are shown at the nodes
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De nova transcriptome analysis and mining extreme light environments
acclimation responding genes of Antarctic seaweed Iridaea cordata
(Gigartinales, Rhodophyta) and Curdiea racovitzae
(Gracilariaceae, Rhodophyta)

Liu Chenlin'?, Wang Xiuliang>’, Lin Xuezheng'

(1. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 2. Institute of Oceanology, Chinese Academy of
Sciences, Qingdao 266071, China; 3. Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266237, China)

Abstract: Antarctic red algae play important roles in the coastal ecosystems and industrial applications. Mean-
while, their unique physiological acclimation mechanisms to the extreme environments endow them to be ideal or-
ganisms for discovering new genes and new metabolic pathways. In this study, we sequenced the transcriptomes of
Antarctic red algae Iridaea cordata (Turner) Bory and Curdiea racovitzae Hariot, and compared with their moder-
ate temperature closerelatives. The transcriptome sequences of /. cordata and C. racovitzae were assembled into 14 055
and 12 006 Unigenes, with an average length of 1 473 bp and 1 448 bp, respectively. The Lhca2, Lhca6 and Lhcb
genes homologous to the green algae genes were found in /. cordata transcriptome while not in other red algae. LA-
cf gene encoding fucoxanthine and Chl a/c binding protein presenting in brown algae and diatoms were identified in
both I. cordata and C. racovitzae. Photolyase repairs UV-induced DNA damages. 6-4 photolyase, CPD I and CPD II
genes were identified in the transcriptome of /. cordata, while only CPD II gene was found in the transcriptome of
C. racovitzae. Although the functions of those specific genes in Antarctic red algae are expected further investiga-
tion, our study provides a foundation for the following researches on the acclimation mechanisms of seaweeds to

the extreme light environments in Antarctica.

Key words: Antarctic red algae; transcriptome; extreme light environmental acclimation; Iridaea cordata; Curdiea racov-

itzae



