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New Record of a Photosynthetic Sea Slug Elysia tomentosain
Wenchang, Hainan Province, China

ZHANG Ke-Lan LIXin-Yu YUDong WAN Ying-Lang'

College of Tropical Crops Hainan University, Haikou 570228, China

Abstract: This paper introduces the distribution of Elysia tomentosa K. R. Jensen, 1997 in Hainan Island for
the first time. E. tomentosa belongs to Family Plakobranchidae, Superorder Sacoglossa, Class Gastropoda in
the Phylum Mollusca. In September 2021, the sea slug was collected in Yunlong Bay, Wenchang city, Hainan
Province. We designed the primers of 16S ribosomal RNA gene sequence, histone H3 gene (H3) sequence and
tufA gene to identify what species it is and the algae in its living environment by polymerase chain reaction
(PCR). We detected the photosynthetic fluorescence characteristics of E. tomentosa by chlorophyll
fluorescence induction curve. A series of fluorescence parameters F,/F,, Y(II), Y(NO) and NPQ measured by
the chlorophyll fluorescence measuring instrument Dual PAM-100 (Walz, Germany) were calculated by t-test
with three samples and three repeat. Through sequence alignment of 16S rRNA and the relationship between
photosynthetic characteristics and evolution, a phylogenetic tree was constructed by maximum likelihood (ML)

method. The comparison of 16S rRNA sequence and H3 gene sequence identified this species as E. tomentosa
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by molecular method. The source of the symbiotic chloroplasts of this species was Caulerpa racemose (Fig. 3).

The photosynthetic activity of E. tomentosa could maintain for about one month and the photosynthetic

capacity of E. tomentosa continue to decrease (Fig. 2). The evolutionary tree showed that the evolutionary

status of E. tomentosa in the some species (Fig. 4). This is another species of photosynthetic mollusk

discovered by our research group in Hainan Province, which further enrich our understanding of its

distribution in China and also provides new materials for studying the evolution of photosynthesis and

endosymbiosis mechanism.

Key words: Photosynthetic sea slug; Phylogenetic tree; New record; Elysia tomentosa
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Fig. 1 External featuresof Elysia tomentosa

a. RBMERPAFIE S P SURBREE: b, RBHEERPEN: o RBERAILEHE.

a. Elysia tomentosa’s living environment and its food algae Caulerpa racemose; b. E. tomentosa; c. Structure diagram of E. tomentosa.
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Fig. 2 Chlorophyll fluorescence measurements of Elysia tomentosa
a. BOOGHOEER T b SEFRLARE; cAHATREEEK: dIDEEK,
Maximum photochemical quantum yield; b. Actual photosynthetic efficiency; c. Non-regulated energy quenching; d. Non-photochemical
quenching.
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“-” indicates no significant difference (P > 0.05); “*” indicates significant difference (P < 0.05); the data on the data column line are P-values.



53 EA A I E ORI S RS SRR

* 779 *

KC597185 g

0K398015 HEEE

0K398130 =

105
g 105

Y 210
4 210

= 315
y 315

327
327

i 105
105

aatggccgcagtaccttgactgtgctaaggtagcataatcagttggcttttaaatggagtcgggaatgaatggatttatagggtggaactgtctctattatattt

JN817664 )
0OK398016 =

act ggaag attggtctt

& 210
210

315
315

280
280 b

105
105

210
210

315
315

420
420

441
441 ¢

B3 EFXER

Fig. 3 Genecomparison results

a. BEBERG H3 RERSHFH (L) RPFELER CF) FFIEE:; b, ZEBERF 16S IRNA R SHFH (L) MRFELER (B F
FILLE oo BARBRGE ufA BRI S H P (1D FFER CF) FollE.

a. Elysia tomentosa H3 gene reference sequence (above) and sequencing results (below) comparison; b. E. tomentosa 16S rRNA reference

sequence (above) and sequencing results (below) comparison; c. Caulerpa racemose tufA gene reference sequence (above) and sequencing result

(below) comparison.
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AB759028.1 Elysia pusilla (StR) 3
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FHgE R4 JN819148.1 Elysia chlorotica (StR) €38

JNB19140.1 Elysia crispata (StR)

B4 ZET 16SrRNA ERH S FIIMERERTREBIVMKRERERR
Fig. 4 Phylogenetic relationshipsreconstructed using 16S rRNA sequences from genus Elysia
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The red characters represent Elysia which distribute in China; The dots represent the different algae that the Elysia eat. Short-term retention (StR)

indicates that chloroplast function can retain within one month; long-term retention (LtR) indicates that chloroplast function can retain for more

than one month; and the duration of chloroplast retention of other species is unknown.
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