WARFZHR(BRRIFEROA7(4) :854—864,2024
Journal of Shanxi University (Nat. Sci. Ed. )

DOI: 10.13451/j.sxu.ns.2024009

AR AR BEARBI 11 S5 BRSEEE SR A > 53 B

S RS T AE
(L WVER2: Axfhbasape, v RJE 0300065
2. 10PEREE Fgsak, Ihvg K 0300065
3 VEARE BB, LY KR 030036)

W OE RN RZEPIE RS AN F AR ARAER AL AR TR AR TFHZ— 2B AT B A Shx
TR Fliﬁﬁfi}'@ A 22T 8% Ek/;,%(Porphyrzdmm)%iéﬂzﬁ" B RAR Y . At — TR RE R AT R
OEZ R \#)'T—;E”—f‘iv 8 R AERSE S MR LA TR R EREF AW EED GBI A 5 A F et
18, $Hf'7uk)ﬂ7‘f' EF EBAN 5T EDREDEE #i?lk 4% 2t 3wk 3% Ak K 44 (0.06 mol <L NaCl) | #:
(1.0 mol-L™" NaCl)#= & #: (3.0 mol - L™ NaCl) & 32 £&4+ T 649 8 3K 3 (P purpureum ) 3t 47 45 SR 3 400 > 5o HF o A
33K 47 65 790 42 2 B (Unigenes) , 2 F CDS(Coding Sequence)ﬁ»?I 49 653 4,29.81% # Unigenes T4t X &
W15 B A B de novo 21K T 357 4 Contigs, 2+ N50 K & 5 467 bp, GC (Guanine and Cytosine) & F 58.26%.
% 5+ % i & W (Differentially Expressed Genes, DEGs) 7T X| 4~ % 3 X &, H b & 2h 4L 28 20 48 K A R 2 ik e 4 — vA
AR A3 IR IR AL T LA A X FR P $RIRJE AL 32 28 3k 0 i 3R AT B9 KA DEGs 34 016 4, T R4 4 DEGs 69 086 %,%
A DEGs 15 263 4, 7~ F }e 2018 3£ DEGs #9 GO (Gene Ontology) % 45 42 & 5% &) %9 % 48 0L I 21k 41 4, KEGG
(Kyoto Encyclopedia of Genes and Genomes ) i@ ¥4 % 5 #2 /# 3% 2 49 52 RNA 313 . ABF 70 ATAF R BB 4% e 4 m) 53
PRI TG, i 3R 4F 69 DEGs & HL ) #6423 B T £ 1% 3k £ 555 R IRE T A AR AT | 3 Su UHEE TR 5
FAFRBEXME T L SR PRAEE G AL,
REBIF kR AT A A M B £ R
HESES:Q949.2 SCERAREAS A M EHS:0253-2395(2024)04-0854-11

Transcriptomic Analysis of Porphyridium purpureum Under
Different Salinity Treatments

GAO Fan'*, SONG Wei®, TANG Liqun'
(1. School of Life Science, Shanxi University, Taiyuan 030006, China;
2. Academic Affairs Office, Shanxi University, Taiyuan 030006, China;
3. Shanxi Sports Vocational School, Taiyuan 030036, China)

Abstract: As an essential technology to screen the key genes with the unique biological functions and involved in the important meta-
bolic pathways in microalgae, transcriptomic sequencing has been widely utilized in algae research. However, nowadays, a few stud-
ies on the transcriptomic sequencing of Porphyridium under different salinity treatments have been reported around the world. In or-

der to screen the functional genes of Porphyridium under different salt treatment conditions, analyze their related key metabolic path-
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ways, and explore their values in the growth and development, synthesis of bioactive substances, and industrial application, the mor-
phological, physiological and biochemical, molecular biological and bioinformatic techniques have been used to feature analysis and
transcriptomic sequencing of P. purpureum under the basic medium (0.06 mol-L™" NaCl), moderate salt (1.0 mol-L™" NaCl) and high
salt (3.0 mol- L™ NaCl) treatments, respectively. A total of 65 790 unigenes were obtained, including 49 653 coding domain sequenc-
es (CDS). 29.81% of them could be annotated among the seven bioinformatic databases. Totals of 357 contigs could be de novo as-
sembled with a length of 5 467 bp for N50 and a GC ratio of 58.26%. Furthermore, differential expression genes (DEGs) could be di-
vided into three major clusters via the cluster analyzing with the high salt treatment group clustered separately in this alga. Altogeth-
er, 34 016 up-regulated DEGs, 69 086 down-regulated DEGs and 15 263 common DEGs were screened from the medium and high
salinity treatment groups with the basic medium group as a control, respectively. The highest enriched Gene Ontology (GO) of
DEGs among different comparative groups was the integral component of membrane. Meanwhile, the highest enriched Kyoto Ency-
clopedia of Genes and Genomes (KEGG) pathway was RNA transport. To sum up, abundant transcriptomic sequencing data with
high assembly quality of P. purpureum with different salt treatments have been obtained in this study. The DEGs and their functional
annotations predicted in this alga will provide an important reference in for further researching on its high osmotic pressure adapt-

ability and physiological mechanism, molecular breeding of high-quality microalgae resources and industrial application of the mod-

el Porphyridium strains.
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Fig. 1 Morphology and growth curve of P. purpureum
(a) Microscopic morphology of P. purpureum at different mag-
nifications (from left to right: 20X, 50X, 100X); (b) macromor-
phology of P. purpureum at mature stage under low salt (CO),
medium salt (MS), and high salt (HS) treatments from left to
right; (c) growth curves of P. purpureum under CO, MS, and
HS treatments within 39 days of maturity
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Table 1 P. purpureum transcriptome de novo assembly

information under three salinity treatments
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Fig. 2 Single gene length and assembly quality analysis of transcriptome sequencing of P. purpureum under different salinity treatments

(a) Single gene length distribution of P purpureum under low salt, medium salt, and high salt treatments, respectively; (b) quality analysis

of transcriptome assembly of P. purpureum BUSCO under low salt, medium salt, and high salt treatments, respectively
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Fig. 3 Unigenes information distribution and KOG functional annotation of P. purpureum under three different salinity treatments

(a) Venn diagram of unigenes annotation in P. purpureum; (b) annotations on unigenes species classification of P purpureums;

(c) functional annotation of unigenes KOG in P. purpureum
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Fig. 4 Analysis of differentially expressed genes in different salinity treatment groups of P. purpureum
(a) Cluster diagram of gene expression in P. purpureum between different salinity treatment groups; (b) MA diagram of differential
gene expression in MS vs CO of P purpureum; (c) MA diagram of differential gene expression in HS vs CO of P. purpureum;

(d) Venn diagram of differential genes between MS vs CO and HS vs CO in P. purpureum
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