
Gracilaria paniculata, a large 
marine algae, belongs to the 

genus Rhodophyta, 
Rhodophyceae, 

Cephalophyceae, 
Gracilariaceae, and Gracilaria 

genus. It is a warm-water 
algae mainly distributed in the 

waters of Hainan Province, 
China.
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Tab.1 Variable sites of UPA gene fragments 
from different haplotypes of G. edulis

Notes: Numbers above the table indicate the location of 
the variable sites in the UPA gene sequences; 
“．”means the same base with the first line

Tab.3 Kimura-2-parameter genetic distances based on the 
UPA gene fragments

Gracilaria edulis ,  a  large marine 
economic algae, widely distributed in 
the South China Sea. Gracilaria is rich 
in colloids, polysaccharides, crude fiber 
and protein, and it’s an important raw 
material for the production of agar and 
h e a l t h  f o o d .  R e c e n t l y ,  w i t h  t h e 
increasing use of Gracilaria ,   it is 
crucial to carry out  the research on its 
germplasm resources  and genet ic 
diversity of Gracilaria to better develop 
and  u t i l i ze  th i s  k ind  o f  seaweed 
resources.

Universal Plastid Amplicon(UPA) is 
often used as a molecular marker in the 
molecular identification of algae, which  
is  widely used in the study of red algae 
species identification, phylogeny and 
population genetic diversity. In this 
s tudy,  we  ampl ied  the  UPA gene 
sequence of G. edulis sampled from 
Hainan province sea area, and analyzed 
the genetic distance and phylogenetic 
relationship of G. edulis with other 
algae. The results of this research will 
help to explore the status of population 
germplasm resources  and genet ic 
d ive rs i ty  o f  G.  edu l i s  i n  Ha inan 
province sea area.

 Conclusion
1.The results of the study showed that the average content of T, C, A, and G of the UPA gene were 24%, 
17.1%, 31.0%, and 27.9%, respectively, and the average content of A+T base was 55%, which was 
higher than C+G base content. From 358 bp of UPA gene sequences, 4 haplotypes and 11 polymorphic 
sites were detected, and they were all singleton variable sites.

2.The UPA gene fragments can distinguish different genera. The dendrogram results show that G. edulis 
form independent branches earlier, and Gracilaria and Gracilariopsis are relatively closely related, were 
first merged into a branch. The results of phylogenetic tree anlaysis were consistent with the results of 
traditional taxonomy.

Notes:
1.Gracilaria edulis hap1, 2.Gracilaria edulis hap2, 3.Gracilaria edulis hap3, 4.Gracilaria edulis 
hap4, 5.Gracilaria salicornia, 6.Gracilaria textorii, 7.Gracilaria vermiculophylla, 8.Gracilaria 
coronopifolia, 9.Ahnfeltiopsis flabelliformis, 10.Ahnfeltiopsis concinna, 11.Gracilariopsis 
lemaneiformis, 12.Gracilariopsis tenuifrons, 13.Hypnea cervicornis, 14.Hypnea chordacea, 
15.Hypnea pannosa, 16.Plocamium telfairiae, 17.Plocamium sandvicense, 18.Chondrus ocellatus, 
19.Chondracanthus acicularis, 20.Chondracanthus tenellus, 21.Ceramium dumosertum, 
22.Ceramium kondoi, 23.Gelidium amansii, 24.Gelidium crinale

Tab.2 Genetic diversity parameters of UPA gene frag-
ments of G. edulis

Fig.1 NJ phylogenetic tree based 
on UPA gene fragments

 HQ421034|Ahnfeltiopsis flabelliformis

 EF426627|Ahnfeltiopsis concinna

 HQ421404|Chondrus ocellatus

 HQ421068|Chondracanthus acicularis

 HQ421414|Chondracanthus tenellus

 HQ421470|Hypnea pannosa

 HQ421284|Hypnea cervicornis

 HQ421521|Hypnea chordacea

 JQ411037|Gelidium amansii

 HQ420919|Gelidium crinale

 JQ411048|Plocamium telfairiae

 HQ421488|Plocamium sandvicense

 HQ420934|Ceramium dumosertum

 JQ411045|Ceramium kondoi

 HQ421510|Gracilariopsis lemaneiformis

 JQ952655|Gracilariopsis tenuifrons

 Wz8|Gracilaria edulis

 Yz22|Gracilaria edulis

 Yz4|Gracilaria edulis

 Y724-1|Gracilaria edulis

 HQ421077|Gracilaria salicornia

 JQ411030|Gracilaria vermiculophylla

 JQ411027|Gracilaria textorii

 HQ420928|Gracilaria coronopifolia
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Tab.4 Species used for analysis and their GenBank serial 
numbers


