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Total lignin content in pomegranate seed coat and expression analysis

and preliminary functional analysis of PgSNDI gene
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Abstract: [Objective] In order to study the mechanism of the formation of seed hardness and the function
of PgSND1 on lignin synthesis in pomegranate seed coat. [Methods]We measured the seed hardness and
lignin content of pomegranate in different cultivars and different development stages , and analyzed the ex-
pression pattern of PgSND1 in different tissues, cultivars and development stage of pomegranate , and how
PgSNDI1 functions as a transcription factor. [ Results] There was a positive correlation between the hard-
ness and the lignin content of ‘Tunisia’ soft seed and ‘Sanbai’ at different developmental stages , and the
correlation coefficient was 0.964 1. PgSNDI was isolated from the ‘Tunisia’ pomegranate genome. We
used the ClustalW software and MEGAS5.0 software to systematically analyze the relationship between the
PgSND1 and the Arabidopsis thaliana NAC family members. The results showed that PeSND1 was in the
same subgroup as AtNST1-3, and was in the same branch as AtNST3 (SND1) , indicating that their close
relationship. The open reading frame of PgSNDI was 1 245 bp, and encode a protein with 415 amino ac-
ids. Phylogenetic analysis showed that PgSND1 shares 48.324% similarity with AtNST3. PgSND1 has a
conserved NAC-like domain that contains five subdomains at the N—terminus, and contains a conserved
LP and WQ motif at the C—terminus, which are similar to NST1-3 in Arabidopsts thaliana. We create the
fusion construct of pGBKT7—PgSND1, pGBKT7—-PgSNDIN and pGBKT7-PgSNDIC. The fusion vector
were transformed into yeast strains AH109 and Y187 (containing the ADE2 and LacZ reporter genes ) , re-
spectively. The full length of PgSND1 and the C—terminus of PgSND1 showed transcriptional self-activa-
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tion activity, and the N—terminus of PgSND1 lacks the activity of transcriptional self-activation. PgSND1

can interact with itself in the yeast cell, therefor, PeSND1 functions by forming homodimers. The expres-

sion level of PgSNDI was higher in leaves, roots and stems of ‘Tunisia’, but it was little expressed at 30

days after Booting, and the expression level of PgSNDI increased at 60 days and 120 days after booting.

While, PgSNDI was little expressed in ‘Sanbai’.[ Conclusion] We speculated that PeSND1 may inhibite

the synthesis of lignin in pomegranate seed coat.
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Table 1 Seed hardness and lignin content of pomegranate

at different development stages and different cultivars
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s Jrnl - RBUL e
L Time after Seed hardness/ "
Varieties Ligin content/%
broom/d kg

58 Je i Tunisia 30 0.5660.166  1.488+0.032
2 Je i Tunisia 60 1.969+0.466 10.350+0.722
28 Je i Tunisia 120 2.030+0.706 10.606+0.758
= Sanbai 30 0.603+0.223 1.468+0.052

— I Sanbai 60 4.159+0.671%* 13.717+0.687*
~ M Sanbai 120 7.357+1.148%*% 14.983+0.430%*

2.2 PgSND1WEMERFES

22.1 PgSNDI1 &Gy A%yt N TR A
R rh PeSND1 4 11 5 HoAl #y Fh v SND1 25 1 19 i2E 1k
KR, EFHFIH Clustalw A F MEGAS.0 F X Pg-
SND1 S54RIt NAC ZE R i s 01 4T T R Gcikk
A3H T 1 45 5 7R PgSND1 5 ANST1 .23 &k T[]
— A4, I H 5 AINST3(SND 1) A4 T [ — A4,
UL HOR SO R B

222 & # PgSND1 R R H 4 #  PgSNDI
(Gglean016635)ORF 4= 1 245 bp, 4 415 4~ 3
B2, R T E—03Hr PeSND1 S5HIRIIF NAC KR
YRR, ia ] CLUSTALW 8 4: #6471 [R5 1
XF o 2455 & I . PeSND1 5 AINST1.2 .3 [] PP

AtVNDI
“__CAtVNDZ
AtVND3

AtVND7

AtVND6

—i FAtVND4
AtVND5

PgSND1

o'
_I;AtNSTB(SNDl )

AtNST1

—l—— AtNST2

AtNAC1

AtXND1

4|—AtNAC2

——— AtSND2

—t
0.2

L ASND3

GenelD: PgSND1 ( Gglean016635) , AINSTI ( At2¢g46770) , AINST2 (At3g61910) , AtNST3 (At1¢32770) , AtVNDI1 (At2g18060) , AtVND2
(At4¢36160) , AtVND3 ( At5¢66300) , AtVND4 ( At1g2260 ) , AtVND5 (At1g62700) , AtVND6 ( At5¢62380 ) , AtVND7 (At1g71930), NT XNDI
( At5g64530), Nt NAC1( At1g56010 ), Nt NAC2( At5¢39610 ), AtSND2( AT4G28500 ), AtSND3( ATIG28470 )

1 FE# PgSND1 BB SHIFETF NAC HKixH R EBMRGEHL S
Fig.1 Phylogenetic relationship between PgSND1 and family members of NAC in Arabidopsis
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Fig.2 Amino acid sequence alignment of PgSND1 and Arabidopsis thaliana NST proteins
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