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Abstract: Self-incompatibility is a genetic mechanism to prevent self-fertilization and the consequent inbreeding and
fitness decay in plant populations. In the gametophyte self-incompatibility mechanism represented by Solanaceae,
Rosaceae and Plantaginaceae, the self/non-self recognition between pollen and pistil is determined by the polymorphic S
locus. SLF (S-locus F-box)/SFB (S-haplotype-specific F-box) gene is the pollen S determinant of gametophyte
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self-incompatibility. In this study, 21 SLF/SFB family genes were screened and identified based on the genome-wide of
the pineapple. Each ACSLF gene had an F-box conserved domain at the N-terminal. There were great differences in
amino acid length, theoretical isoelectric point and molecular weight. The size range of the encoded amino acid se-
quence was 242-612 aa, and the molecular weight was 27.778-69.070 kDa. The isoelectric point ranged from 5.70 to
9.57. 18 AcSLF proteins were alkaline and most proteins were unstability, only AcSLF19, AcSLF21 were stability. It
was predicted that 18 AcSLF proteins were located in the nucleus, one AcSLF protein in chloroplast, two AcSLF protein
in both chloroplast and nucleus, and more than 60% of the secondary structure of the protein was composed of alpha
helix and random coil. Bioinformatics analysis showed that the pineapple SLF/SFB family genes, which were unevenly
distributed on 14 chromosomes, and the chromosome location of ACSLF21 was undetermined. Furthermore, ACSLF4,
AcSLF5, AcSLF6, AcSLF8, AcSLF14 and AcSLF15 were linked with RNase T2 family genes, this was one of the main
characteristics of pollen SLF gene. ACSLF genes contained different numbers of introns, most of which contained 1~2
introns, and ACSLF3 contained 4 introns. Based on the above analysis results, it showed that AcSLF proteins had dif-
ferent characteristics. Phylogenetic analysis indicated that the evolutionary relationship of ACSLFS in pineapple was far
away from the SLF/SFB in Rosaceae, Plantaginaceae and Solanaceae, the degree of clustering was low on the branches
of evolutionary tree. The expression levels of the ACSLF genes in pistil, stamen, leaf, sarcocarp, stem and root were
analyzed by qRT-PCR. The results showed that ACSLFs had obvious expression differences in different tissues of pine-
apple. ACSLF1, AcSLF2, AcSLF4, AcSLF9, AcSLF10, AcSLF11, AcSLF15, AcSLF19, AcSLF20 and AcSLF21 genes were
highly expressed in pineapple stamens. The expression of ACSLF3 and ACSLF7 in sarcocarp was higher than that of
other tissue, and ACSLF5, AcCSLF12, ACSLF18 were higher expression in root than other tissues. In general, most pine-
apple ACSLF genes are mainly expressed in pineapple stamens or leaves. It was found that the expression of ACSLF1,
AcSLF2, AcSLF15 genes in pollinated pistil were significantly up-regulated than that in non-pollinated pistil. Especially
at 6 h after cross-pollination, the expression level was significantly higher than that of non-pollinated pistils. With the
extension of the pollen tube in the pistil, the expression level decreased, but it still had a high expression at 24 h after
pollination. And the expression trend of ACSLF1, ACSLF2 and AcSLF15 in cross-pollination was consistent with the
growth of pollen tube in the pistil. Therefore, it is speculated that ACSLF1, ACSLF2 and AcSLF15 play an important role
in pineapple self-incompatibility. This is the first time to analyze the expression pattern of SLF/SFB family genes in
pineapple. This study would provide a reference for the cloning of pineapple SLF/SFB family genes, and basis for the
study of pineapple self-incompatibility mechanism.
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Tab. 1 Sequence of qRT-PCR primers
5194 ERBFE (537 R 3195 (537
Primers name Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
AcSLF1 TTCAAATGCGTGTCCAAGTC GCAGTAGAACACCCCAGAGG
AcSLF2 GCATCAAACTCCCAATCGCCAT ATGAACTGCTTCCACGAGCC
AcSLF3 TAACACCACCACCTTCTA TGACTGCTAACCATACCT
AcSLF4 CCTATTGCTACCGGAATGGCTT ATTGCCGCCCATGAATTCGT
AcSLF5 GGCAGTCGTTAATAATGAG CAGAGTGATCCAAGTGTT
AcSLF6 GGTGAAGTCCCTCCTCCGAT ACGTAGGTTGCTTTGCCCTT
AcSLF7 ACCACCACTTCCTCCAGATG CTGCAGGGGGAAGTATTCAG
AcSLF8 TGATGAACAACTGCTTAT TAGACCACTCCTATGAAT
AcSLF9 CCTAATTCCGGTGATCGTTGC CGGTCAACACCTACAACGAGA
AcSLF10 GGCATTTGGGAGCTTGATAA CAAACTCCCCAAAACCTTGA
AcSLF11 ACCTGGTGCGAAATTCCCT CCACTGAAGAAAATCGCCAGGA
AcSLF12 ATGGGCCTTGTCTTCTTACGTT ACCAACCAGAATGCCCACTCG
AcSLF13 CTTGCTATGATGGCTGCAAA GCATAGATGCTCCCATTGGT
AcSLF14 ATGAACGGAGAGTTGTAT ATGATGGAATGGAGGATT
AcSLF15 ATTCTGAGTCGCCGTACTTGC ACTCTCCATAGCCGCGTCCA
AcSLF16 ATCCCTAGTGTTGCCCACTG GCCTTCCATCTCCAAAATGA
AcSLF17 GCTGCCAACGAAATCTGTGCTT ACCCAGCCCAAAATAGCTCT
AcSLF18 TGGATGCGAAGAAGACAGTG CGAGTGCCATTGCTTACAAA
AcSLF19 AAGATCACGTTGCCCGACGA CCTATCCACCAGAGCCCACT
AcSLF20 GCAGACAAACTTGCCGCCTA ACACGCACAGCATAAAGAGC
AcSLF21 GTTGAAGGATCGCGCTAAAG CTTCTGGGTGGCCATAAAAA
PP2A TTGTCATCGCTTCCTCCAAG GTGTTGTCCACCACAGTATGA
%2 WE SLF/SFB EREZR KM F4FE
Tab. 2 Characteristics of SLF/SFB family genes in pineapple
S P JEH 1D mEm mneses O ARIEIEEC e, BTRROE
Gene name Gene ID Amino acid  Theoretical pl Mplecular In§tab111ty Aliphatic index Grand average of
weight/kDa index hydropathicity
AcSLF1 Aco011265 346 5.95 38.794 45.41 79.51 -0.171
AcSLF2 Aco015095 447 8.46 50.346 47.20 88.79 0.013
AcSLF3 Aco012216 258 8.74 29.555 51.15 91.51 -0.067
AcSLF4 Aco001170 580 7.15 65.386 48.92 82.36 -0.333
AcSLF5 Aco001134 438 5.70 48.506 54.17 79.95 -0.277
AcSLF6 Ac0000868 383 9.17 43.604 41.60 87.23 -0.317
ACSLF7 Aco013971 390 8.20 44.503 54.68 80.77 -0.181
AcSLF8 Aco014282 426 9.27 48.072 56.43 80.31 —-0.307
AcSLF9 Aco007541 421 8.42 48.790 49.48 92.57 —-0.092
AcSLF10 Aco010730 440 5.86 50.237 57.07 83.95 -0.193
AcSLF11 Ac0005545 407 6.12 46.666 52.50 81.67 -0.131
AcSLF12 Aco018964 428 8.77 49.195 49.26 88.57 -0.083
AcSLF13 Ac0024998 432 7.82 48.687 44.48 89.37 -0.073
AcSLF14 Aco0004199 502 9.11 55.829 57.93 85.92 -0.166
AcSLF15 Aco004110 476 5.97 52.626 52.27 86.64 -0.214
AcSLF16 Aco0003507 464 8.18 52.066 58.94 85.50 -0.172
AcSLF17 Aco0003647 242 8.38 27.778 44.13 91.03 -0.258
AcSLF18 Aco021447 440 9.57 50.436 47.67 89.75 -0.281
AcSLF19 Aco007352 372 9.09 42.378 38.24 83.04 -0.065
AcSLF20 Aco013003 612 9.21 69.070 47.72 74.54 -0.459
AcSLF21 Ac0031303 372 9.01 42.350 38.04 83.04 -0.062
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Tab. 3  Subcellular localization and protein secondary structure analysis of AcSLFs in pineapple

B R SV 240 B 5 7 o-JRjiE S 1% B-%% £ TCHLN il
Gene name Subcellular location Alpha helix/% Extended strand/% Beta turn/% Random coil/%
AcSLF1 Nucleus 18.50 28.61 3.18 49.71
ACSLE2 Nucleus 26.17 22.60 4.25 46.98
ACSLF3 Nucleus 45.35 12.02 2.33 40.31
AcSLF4 Chloroplast 29.83 16.38 7.07 46.72
ACSLF5 Nucleus 17.35 24.20 6.62 51.83
AcCSLFE6 Nucleus 17.75 26.63 3.92 51.70
AcSLF7 Chloroplast/Nucleus 16.41 29.74 5.38 48.46
ACSLF8 Nucleus 28.40 18.78 9.62 43.19
ACSLF9 Nucleus 16.86 26.60 4.04 52.49
AcCSLE10 Nucleus 25.45 24.32 6.14 44.09
ACSLF11 Nucleus 22.60 24.57 6.14 46.68
ACSLF12 Nucleus 18.93 24.07 4.21 52.80
AcSLF13 Nucleus 22.69 24.77 4.17 48.38
AcSLF14 Nucleus 17.73 23.31 6.37 52.59
ACSLF15 Nucleus 25.63 16.81 6.09 51.47
ACSLF16 Nucleus 20.26 24.78 5.17 49.78
ACSLF17 Chloroplast/Nucleus 29.83 16.38 7.07 46.72
AcSLF18 Nucleus 20.45 2591 5.45 48.18
AcCSLF19 Nucleus 18.82 29.57 5.91 45.70
AcSLF20 Nucleus 28.27 18.14 4.74 48.86
ACSLF21 Nucleus 19.62 27.69 6.18 46.51
S
Mb <,
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Fig. 1

Localization of ACSLF genes on pineapple chromosome
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Fig. 2 Phylogenetic tree of AcSLFs
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Fig. 3  Gene structure and protein conserved domain analysis of ACSLF genes in pineapple
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