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Preliminary study on immunity function of aquaporin AQP4 in the pearl oyster
Pinctada fucata martensii
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Abstract: To identify the immunity function of Aquaporin of Pinctada fucata martensii (PfAQP4), the mRNA expression
patterns of PfAQP4 and immune-related genes were detected by qPCR after immunostimulation and RNA interference. The
results showed that the mRNA expression of PfAQP4 in the mantle was significantly up-regulated at 24 h (p < 0.05), while
that in the digestive gland was significantly down-regulated at 12 h, and increased at 24 h, 36 h and 48 h after LPS injection
(p < 0.05). After poly (I : C) injection, the expression of PfAQP4 was significantly up-regulated in the mantle at 36 h and
48 h (p < 0.05), and up-regulated at 48 h in the digestive gland (p < 0.05). When PfAQP4 was knocked down by RNA

interference, the mRNA expression of CuZn-SOD in the mantle was significantly down-regulated (p < 0.05); a significant

Wi B 2020-05-22; £iTHES 2020-08-16

EE&WB (CARS-49);

(ISEE2018PY03); ( )(2019KJ146);

(2017B0303014052)

1EEEN (1996—), s R email: panxiaolanl7@mails.ucas.
edu.cn

BIEESE: email: hmx2@scsio.ac.cn

Received date: 2020-05-22; Revised date: 2020-08-16. Editor: YIN Bo

Foundation item: Earmarked Fund for Modern Agro-industry Technology Research System (CARS-49); Innovation Academy of South China Sea
Ecology and Environmental Engineering, Chinese Academy of Sciences (ISEE2018PY03); Shellfish and Large Algae Industry Innovation Team
Project of Guangdong Province, China (2019KJ146); Science and Technology Planning Project of Guangdong Province, China (2017B0303014052)

Corresponding author: HE Maoxian. email: hmx2@scsio.ac.cn



84 Vol. 40, No. 2 / Mar., 2021

positive correlation of expression level between CuZn-SOD and PfAQP4 was found (r = 0.818, p < 0.001). We showed that
PfAQP4 plays an important role in the immune response of P. f. martensii, which provide new data for the innate immunity
of P. f. martensii.
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Tab.1 Primers used in this study
(5'—3"
dsAQP4-T7F GGATCCTAATACGACTCACTATAGGTTGCCTTTGGGCTATCGG PfAQP4 RNAi  T7
dsAQP4-T7R GGATCCTAATACGACTCACTATAGGCGGAAGGAGCAGCAAAGAC PfAQP4 RNAi  T7
dsGFP4-T7F GGATCCTAATACGACTCACTATAGGCGACGTAAACGGCCACAAGTT ~ GFPRNAi  T7
dsGFP-T7R GGATCCTAATACGACTCACTATAGGATGGGGGTGTTCTGCTGGTAG ~ GFPRNAi  T7
dsAQP4-F TTGCCTTTGGGCTATCGG PfAQP4 RNAi
dsAQP4-R CGGAAGGAGCAGCAAAGAC PfAQP4 RNAi
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dsGFP-R ATGGGGGTGTTCTGCTGGTAG GFP RNAI
Faqp CTGTGATGGCGTCAACTGATG PfAQP4 qPCR
Ragp CGCAATCGTGAGAAGATGACC PfAQP4 qPCR
F18S CGTTTCAACAAGACGCCAGTAG 185 qPCR
R18S ACGAAAAAAAGGTTTGAGAGACG 185 qPCR
QT5Rel143 GATGGCAGAGGATGATTCTTCTT NF-xB qPCR
QT3Rel332 TGATGGACCTTCACACTCATACC NF-xB qPCR
MMPF TCTGGCTCATGCGTTTTTCC MMP qPCR
MMPR AGGGCATGTCCAATCTCATGAG MMP qPCR
QT5IL17seq460 CCAGTCCTCGTAATAAATGTGAACC IL-17 qPCR
QT3IL17seq636 CGCTTCCGCTGCTAGATTCTT IL-17 qPCR
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LAMPR AGACTCAAAGTAAGACCACCT LAMP qPCR
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Relative mRNA expression of PfAQP4 in the mantle (a) and digestive gland (b) after immune stimulation. * indicates

that the experimental group and control group are significantly different at the same time (p < 0.05)
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Fig. 2 Relative mRNA expression of 5 immune-related genes in the mantle after inhibition of Pf4QP4 expression. * Indicates
significant difference between the control group and AQP group (p < 0.05), ** indicates p < 0.01, and *** indicates p < 0.001
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Tab. 2 Correlation analysis of mRNA expression
between PfAQ0P4 and immune-related genes in the
mantle after RNA interference
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