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ABSTRACT Objective: To obtain the sequence of PU3 gene from the oyster Pinctada fucata and study the function in
biomineralization. Methods: The full length of PU3 gene was obtained by RACE. The expression levels of PU3 gene in different tissues
were detected by real-time fluorescent quantitative PCR. The expression of PU3 gene through the shell notching experiment was detected
by real-time fluorescent quantitative PCR. RNAi experiments was used to inhibit the expression of PU3 gene, and then the change in the
surface of the shell of was observed by the scanning electron microscope. Results: The full-length cDNA of PU3 gene from Pinctada
fucata is 2361 bp, encoding 618 amino acids. Functional domain analysis indicated that it contained four FN3 domains. PU3 is highly
expressed in the mantle membrane, especially in the edge of mantle membrane. In the process of shell repairing, the expression level of
PU3 gene showed an increasing trend. After using RNA1i technology to inhibit the expression of PU3 gene, the prismatic layer of the shell
has changed, the gaps became wider, and voids appeared. Conclusions: It is speculated that PU3 gene acts as a positive regulator in the
process of biomineralization, and mainly influences the prismatic layer of the shell. Inhibiting its expression will affect the framework
structure of the prism layer.
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Table 1 The primer sequences used in PCR

Primer Sequence
5'RACE-1 GGGTAAGAAAGCCAATGCCATCGCTG
5'RACE-2 CGAGGAATCAGGCCCGGTAACTACG
3'RACE-1 ATTCGGTGGTTGCCATGACAGCTGG
3'RACE-2 CTCCCCATGCCGAGCCTCTTCATAG
Confirm-F CCCAAGGAGCACAATTTCCACAAG
Confirm-R GCTACACGATGTCAATGTTCCAGC
RNALF CTAATACGACTCACTATAGGGAGAAG-
GCCACGTTGTACTACTTCCA
RNALR CTAATACGACTCACTATAGGGAGAAG-
GTGACAGCAGATAGCTTGAA
GAPDH-F GCCGAGTATGTGGTAGAATC
GAPDH-R CACTGTTTTCTGGGTAGCTG
RT-F GATGAGTATGGGCAACCTAAAG
RT-R CAGATTCAACAGACAGGCAGTG
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Fig.1 Full length of PU3 and analysis of functional domain

(a) The full length of PU3 and the transcription of the open reading frame.
(b) The result of consereved domain search. The yellow part was the open
reading frame and the green parts were FN3 domain.

(c) The phylogenetic tree of PU3, using Mega7.0 and maximum likelihood

method.
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Fig.2 The distribution of PU3 in different tissues
1 to 8 refer to foot, adductor muscle, gonads, visceral mass, the center of
mantle, the edge of mantle, heart, gills. Clearly, PU3 is highly expressed in

mantle membrane.
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Fig.3 The expression of PU3 during the shell repairing progress
After the injury, the expression level of PU3 maintained at normal level for
12 hours, and started to increase. The expression level reached the
maximum at about 72 h and kept at a high level at 96 h.
(*: significant difference with control group, P < 0.01)
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Fig.4 The expression of PU3 during the RNAi experiment
The expression level after injecting dsSRNA of GFP showed no significant
difference from the control group, which only inject water. After injecting
dsRNA of PU3, the expression level was decreased, and showed dose
effect. When injecting 80 g dsRNA of PU3, the expression level was
inhibited to 20% of control group. (*: significant difference with control
group, P < 0.01)
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Fig.5 The structure observation of the shell inner surface by SEM
(a) group injected with 200 pL of DNase/RNase-free water;
(b) group injected with 80 g of GFP-dsRNA diluted in 200 L of water;
(c) group injected with 40 pg of PU3-dsRNA diluted in 200 pL of water;
(d) group injected with 80 g of PU3-dsRNA diluted in 200 L of water
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