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ABSTRACT Objective: To investigate the transcription regulation mechanism of Prismalin-14 by transcription factor SOX9 in the
pearl oyster, Pinctada Fucata. Methods: The promoter sequence of Prismalin-14 was analyzed by using the online prediction software
PROMO to predict the possible transcription factors on the Prismalin-14 promoter and its binding sites. Cell co-transfection experiments
and dual luciferase reporter assay system were used to detect the activation of SOX9 on Prismalin-14 promoter. Constructed the
luciferase assay vector of the truncated promoter of the Prismalin-14 and co-transfected into the HEK-293T cells with the eukaryotic ex-
pression vector of the SOX9. Then, the dual luciferase reporter assay system was used to analyze the activity of the Prismalin- 14 promoter.
Constructed the eukaryotic expression vector of the truncated the SOX9 and co-transfected into the HEK-293T cells with the luciferase
assay vector of the Prismalin-14. Then, dual luciferase reporter assay system was used to analyze the activity of the Prismalin- 14 promoter.
Results: SOX9 up-regulated the promoter activity of the Prismalin-14 with a dose effect. After truncated the Prismalin-14 promoter, the
activity of the promoter of the Prismalin-14 without the binding site was 49 % of the Prismalin-14 promoter activity. As a result, the re-
gion -415 bp to -405 bp of the Prismalin-14 promoter is the key region for activation activity of SOX9. After truncated the SRY-related
HMG domain of SOX9, the activation of the Prismalin-14 promoter was significantly reduced. As a result, the structural integrity of
SOX9 was essential for the promoter of the Prismalin-14 activation function. Conclusions: The transcription factor SOX9 regulates the
expression of the Prismalin-14 in the pearl oyster, Pinctada fucata. It provided a basis for the further study of the transcription regulation
mechanism in the pearl oyster, Pinctada fucata. It will help understand the upstream regulation mechanism of shell formation from the
molecular level.
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Table 1 Primer Sequences used in PCR

Primer Sequence
CCCAAGCTTATGCACATAAAACGTCC-
SOX9-1-F
CATGAACGC
SOX9-2-F CCCAAGCTTATGTACCAACCCCGCCGCAGG
TTTTCCTTTTGCGGCCGCTCGTGTAC-
SOX9-JD-R
CTGTCCCATTGCT
P14-1-F CCGCTCGAGTCGAGAGGATCCGTACT
P14-2-F CCGCTCGAGCGTACTCGTAACGCAATGAT
P14-JD-R CCCAAGCTTGAGAAATTGTCAGAAACGC
1.5 RaEE R

HEK-293T (1% 21 Jif % Yt 2 WS R0 B 5 YR VigoFect
CEiAsHrtr, P D,
1.6 M HREEIENE

{fi /| Dual-Luciferase ® Reporter Assay System iz 7| £
(Promega, 3 [ ), F-{#i F Varioskan £ 3 REEf#7{X ( Thermo, &
) S 5 A G B 1 o
L7 GitZamAE

AW R SPSS Git#fiii14e i1, o, ig F T-test K
MERGEA DENZES PENT 0.05, B EEER

2 &R

2.1 Prismalin-14 ERBEF LHEREAFHEE LA

FIHIHEL A PROMO Tl S BBk U1 Prismalin-14 J5 5y
F AR A SRR FE G0, RIEE S SOX9 s &1
= ,CGAGAGGATCC,

2.2 Prismalin-14 |3 3hFE/E A&

H T MERE Prismalin-14 J3 2 F W FERLTE L, A4 2 4 19
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KRGS 1 PR, EBE A Prismalin-14 J5 3 R A XT9E
HREGE RS RS IRA N 12452, XERFRERIN
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Fig. 1 The activity of the matrix protein promoter

The promoter activity of Prismalin-14 on luciferase reporter pGL4.10 was

analyzed by double luciferase reporter assay. PGL4.10 was empty vector.
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Fig. 2 SOX9 active Prismalin-14 promoter

Pf-Sox9

SOX9 was constructed on pcDNA 3.1(+)-myc vector and co-transfected
into HEK-293T cells. We used pcDNA3.1(+)-myc vector as control
group. The dual luciferase assay results show SOX9 significantly promotes

the promoter activity of Prismalin-14.
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Fig.3 SOX9 gene actives Prismalin-14 gene promoter with a dose effect.

Different doses of SOX9 was co-transfected into HEK-293T cells with 100

ng Prismalin-14 per well. 1 represents 0 ng of SOX9 eukaryotic expression
vector; 2 represents 125 ng of SOX9 eukaryotic expression vector; 3
represents 250 ng of SOX9 eukaryotic expression vector; 4 represents 500

ng of SOX9 eukaryotic expression vector.
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IR FHAEZRER /4 PROMO TR Prismalin-14 /)5 3))
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H . ¥ Prismalin-14 5 SOXO9 (¥ 1% 3% ik 20 1 $L 56 e A
HEK-293T 4frf, FIH TR AR MRS RGN AT,
SR FH (WK 5), 58 4ER P14 5 8)FAH EL, P14-1 Fil P14-2
Ja B F I iE AR R AR, LU 3T P14-2 (U BF A A
P14 g sl FIE MR 49 %, AR TIE—2F. thT P14-2 B AEL
5 SOX9 WZEA LS, MU LI Prismalin-14 J5 20T+
404bp F| -414bp X2 SOX9 TE [ FebaE A i,

P14 DNA. S 1794 bp

P14-1 1390 bp
DNA binding site

P14-2 1379 bp

4 Prismalin-14 B84 EHT=E
Fig.4 The Schematic of Prismalin-14 gene promoter truncations
P14 represents the Prismalin-14 promoter; P14-1 represents the
Prismalin-14 promoter that cleaves the previous fragment of the -404 bp;
P14-2 represents the Prismalin-14 promoter that excludes the previous

fragment of -414 bp.
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Fig.5 Identification of the binding site of SOX9 and Prismalin-14
promoter

P14 promoter activity is the highest. The activity of P14-1 promoter is a

little lower than P14 promoter. However, the activity of P14-2 promoter
which without binding site is the lowest, its promoter activity was 49 % of
the P14 promoter. Among them, the P value of P14 and pcDNA was 0.02,
the P value of P14-1 and P14 was 0.5, the P value of P14-2 and P14-1 was

0.01.
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JEAMI ET7E HMG 258938 LRI SOX9 J731,SOX9-2 & A f
4 HMG Z5#938 52 LATTY SOX9 J¥%1], 35 Prismalin-14 J& 5l
T4 0 20 iR 55 A\ HEK-293T 40 ffg v, F46 & 148
HEK-293T Zfifi i RAE 0L . SEE45F B SOX9-1 X Pris-
malin-14 FEF 5 3 FiE M RB0E VR 5 SOX9 A Rk 2=0,
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Soxo 162 a8
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B 6 SOX9 B REE
Fig.6 The Schematic of SOX9 truncations
Sox9 represents the SOX9 protein; Sox9-1 represents SOXO that for
truncating the 85th amino acid before. Sox9-2 represents SOX9 that for

truncating the 155th amino acid before.
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Fig.7 Activation of Prismalin-14 promoter by SOX9 and its truncated

The decrease in the length of SOX9 resulted in a decrease in the activity of
the Prismalin-14 promoter. When the HMG domain of SOX9 was
completely removed, Prismalin-14 promoter activity was almost not
activate. These results showed the structural integrity of SOX9 was

essential for the promoter of the Prismalin-14 gene activation function.
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