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Abstract: Phosphatidyl ethanolamine-binding protein (PEBP) widely exist in plants and play important roles in regulat-
ing flowering, seed dormancy and the formation of underground storage organs (e.g. potato tubers and onion bulbs).
However, up to now, there is few studies conducted on PEBP genes in sweet potato ([pomoea batatas), and there is also
no research published to reveal the key members of PEBP gene family that regulate the development of storage root of
sweet potato. Our study first identified the number and types of the PEBP gene family in sweet potato through bioin-
formatics analysis. Then, to screen the candidate members of the PEBP gene family that regulate the development of
storage root of sweet potato, the tissue specificity of PEBP gene expression and the dynamic changes of PEBP gene
expression level in storage roots at different development stages were analyzed. To explore possible regulatory mecha-
nism, the correlation between PEBP gene expression level and SWEET gene expression level in storage roots were also
examined. The results are as follows: (1) A total of 15 putative PEBP genes were identified from the sweet potato ge-
nome, which were classified into 4 subfamilies: 5 of FT-like genes (/bFTI-5), 6 of TFL1-like genes (IbTFL1-6), 2 of
MFT-like genes (IbMFTI-2), and 2 of PEBP-like genes (/bPEBPI-2). (2) Clustering analysis revealed that /bFT5 may
promote the development of storage root of sweet potato, while /bTFL3 may inhibit the development. (3) The tissue
specificity analysis of sweet potato PEBP gene expression showed that /bFT5, IbTFL4 and IbTFL6 not only showed
higher expression levels in the diverse root tissues than in other tissues, but also had higher expression levels in roots
than other PEBP genes. Therefore, it is speculated that the three PEBP genes may promote root enlargement. (4) The
expression levels of the four candidate PEBP genes (IbFT5, IbTFL3, IbTFL4 and IbTFL6) obtained from the above two
methods were determined in storage roots at different developmental stages (30, 60, 90 and 120 days after planting). It
was found that the expression levels of IbFT5, IbTFL4 and IbTFL6 significantly increased with the development of root
tubers, especially during the rapid expansion period (6090 days), while the expression level of IbTFL3 rapidly de-
creased during the rapid expansion period (6090 days). Therefore, all the above measurement results indicate that
IbFT5, IbTFL4 and IbTFL6 may promote root development, while /6TFL3 may inhibit root development. (5) With the
increase of expression levels of IbFT5, IbTFL4 and IbTFL6, the expression levels of four out of the five highly ex-
pressed SWEET genes (IbSWEET4, IbBSWEETI1I, IbNSWEETI6 and IbSWEETI19) in storage roots showed a continuous
decreasing trend. This result is similar to the findings in potatoes, indicating that the PEBP gene of sweet potato may
also inhibit SWEET activity and thus promotes the transportation of sugar to the storage roots through more efficient
symplasmic pathway, which ultimately promotes the development of storage roots. In conclusion, this study not only
determined the number and types of members of the PEBP gene family in the sweet potato genome, but also systemati-
cally identified four candidate PEBP genes affecting the development of sweet potato storage roots, which can provide a
theoretical basis for further improvement of sweet potato yield in China.

Keywords: sweet potato; PEBP gene family; bioinformatics; tissue-specific expression; development of storage root
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Tab. 1 Primer sequences used for qRT-PCR
EILRAT e 5 (5730 B39 (5-37) P
Gene name Accession ID Forward primer (53" Reverse primer (5'-3") Amplicon length/bp
IbFT2 233292.t1 CTCAGCTCATCAACCCACCTAG GGAAAAGCACAAACACAAAACG 240
IbFT4 g54865.t1 GTTGGCGGAGATGATTTTCG CCTCAGGTTTGGGTTGCTTG 84
IbFTS5 54869.t1 TGGCCGTGTTATAGGGGATG AGAAGGTGCGGAGATCATGG 161
IbTFL2 24582.t1 GAGAAGGCTGGGAATGGGA GAGATCGTTGTCGTCGCTAAAT 82
IbTFL3 220567.t1 GAGAGTGATTGGGGAAGTTGTG TTGGCGGTTGCTGTTATATGTA 76
IbTFL4 g25123.t1 TTTGGTGATGACTGACCCTGAT GTTTGGCTTCGGAGTTTCGT 145
IbTFLS g51106.t1 CCTCATTTGAAGAGACGGCA GCTGGCAGTTGAAGAAGACG 123
IbTFL6 g51110.t1 TGATGGAGATTTGAGATCCTTCT GATTCCTATGTTTGGCTTTGGTG 181
IbMFTI 235480.t1 ATGATGGTGAGGAGAAGTGTTG AAGGTATAGAGCTGGGTGGAAT 200
IbMFT?2 246363.t1 TCCGTTGGTGGTCGGAAAAG GATTGGGAGAAGCAGGGGAA 173
IbPEBP] 29831.t1 TGGCGTTAGTGGGGTTGC GCTTGTCCTTTGTCGGCTTATT 207
IbPEBP2 g17997.t1 GATCCCGAAGCACCAATCGT CTTCTCGTCGTTCTGCCCTT 150
IbSWEETH4 26480.t1 ATCTTCATCGTCTTCGCTCCTC ATGCACACAAACCCTATGGCAT 152
IbSWEET7 g13601.t1 CATTCTACTTGTCATTCTTCCTCAC GCTCTTCTACATTTTTGTTTTCCTC 189
IbSWEETI11 g37512.t1 AAAACTTTGGGGTGGTTGCTA TCGACGCTTCTTGTCTTGATC 185
IbSWEETI6 g45970.t1 CATTTTACCTCTCGCTTGCTACC ACAAACAACTTGACCACTTCTGC 291
IbSWEETI19 g55355.t1 CAAGAAAGCGAGGGTACAAACTA éCACACACAATGAAAAAACGAG 155
B-Actin EU250003.1  TATGGTTGGGATGGGACAGAA CGGTAAGAAGGACAGGGTGCT 191

W B-Actin B35k H NCBI Ml

Note: The pB-Actin login number comes from the NCBI website.
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Tab. 2 Analysis of physicochemical properties of PEBP proteins in sweet potato
o P EERSR p—_— . I 24 M Ao et s {3
Protein name Accession ID Number of pl MW/Da Subcellular Chromosomal
amino acids localization localization
IbFT1 233291.t1 110 4.96 12 249.99 lucleus LG8
IbFT2 £33292.t1 190 6.91 21419.32 lucleus LG8
IbFT3 233331.t1 111 5.20 12 404.20 lucleus LG8
IbFT4 254865.t1 147 9.97 16 126.35 lucleus LG13
IbFT5 254869.t1 174 6.96 19 648.14 lucleus LG13
IbTFLI1 2457411 149 9.34 17 190.56 ‘ytoplasm LG2
IbTFL2 24582.t1 175 9.46 19965.83  ytoplasm LG2
IbTFL3 220567.t1 173 9.50 19 501.29 ‘ytoplasm LG5
IbTFL4 g25123.t1 210 11.00 23 960.81 'ytoplasm Nucleus LG6
IbTFL5 251106.t1 121 5.42 13 698.13 lucleus LG12
IbTFL6 251110.t1 175 9.07 19 884.51 ‘ytoplasm LG12
IbMFT1 235480.t1 178 8.59 19818.88  ytoplasm LG9
IbMFT2 246363.t1 165 9.57 17 888.33 lucleus LGl11
IbPEBP1 g9831.t1 140 6.10 15 426.60 lucleus LG3
IbPEBP2 g17997.t1 169 5.26 18 549.21 Tucleus LG5
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Fig. 3 Phylogenetic tree of PEBP genes of sweet
potato and other crops
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Fig. 4 Expression of PEBP genes in different tissues of sweet potato
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Fig. 5 Relative expression levels of PEBP family genes in root tissues of sweet potato
IbFTS5 IbTFL3
g g 30
%2 6 g 2
HET HEg 2
Ko 2y w8 E 1S
7z b Kok
o~ Eg 5
0 ! ! I | ~ 0
30 60 90 120 30 60 90 120
R B Developmental stage/d K E M Developmental stage/d
15 IbTFL4 IbTFL6
g 13- a g 10
g 1f 2 g a
%8 ol 2 8 a
Q&5 4l QET6
Kod Kooy,
2z o b b & b
E2s 3 c ES 2t b
~ 1 1 1 1 ] ~ 0 1 1 1
-1- 30 60 90 120 30 60 90 120
KB I Developmental stage/d KB A Developmental stage/d
ARVNE PRI ZE R B E (P<0.05),
The different lowercase letters indicate significant difference (P<0.05).

B 6 IbFT5. IbTFL3, IbTFL4#0 IbTFL6 ZEARR % B HARR PR RIXHMBE LT
Fig. 6 Dynamic changes in expression level of IbFT5, IbTFL3, IbTFL4 and IbTFL6 at different developmental
stages of storage roots in sweet potato
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