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Fig. S1 Comparison of MdFLP with their close homologs in plant species. (A) Comparison of
amino acid sequences of MdFLP with their close homologs. The accession numbers for the aligned
proteins are: AtMYB88, Arabidopsis thaliana NP_001030957.1; AtMYB124 (MdFLP), Arabidopsis
thaliana NP_563948.1; MdFLP, Malus domestica XP_017192102.1; MdMYB88, Malus domestica
ASW25823.1; MdMYB124, Malus domestica ASW25824.1; VWMYB a, Vitis Vvinifera
XP_010652303.1; VVMYB b, Vitis vinifera XP_010652298.1; FvMYB a, Fragaria vesca
XP_004297324.1; FYMYB b, Fragaria vesca XP_011463081.1; OsMYB a, Oryza sativa EEC82494.1;
OsMYB b, Oryza sativa NP_001060344.1. (B) Phylogenetic tree of MdFLP and their close homologs in

plant species. The protein identities are the same as in A, red star represents MdFLP.
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Consensus ggaatcaaattaacacccatggaacagaaaattgggctatcattgcatctaaattcaaggataaaacaaccagacagtgcaggagaagatggtacacata
MdFLP.seq CTTGAATTCTGACTTCAAGAAAGGAGGGTGGTCACCAGAGGAAGACATGCTCTTGTCCGAGGCTCAAAAGATATTCGGAAACAGATGGACAGAAATAGCG Pt
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MdoMYB148seq CTCCACAATGTAGAGAATCTGCCAGACCAGAATAATGTGAATGGCACCAAGGAAGTCCCCGTGAATGCAGTACAAAAGAGCAAGTTTCACGGATCATTTC ]
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MdoMYB148seq TCAAGAAGGATGATCCGAAGATAATCGCTTTGATGCAACAAGCAGAATTGCTCAGCTCGCTGGCATTAAAAGTTAATGCAGAGAACACAGACCAGAGTCT Y
Consensus tcaagaaggatgatccgaagataatcgctttgatgcaacaagcagaattgctcagetcgetggecattaaaagttaatgcagagaacacagaccagagtct
MdFLP.seq TGAAAATGCATGGAAGGTGCTCCAAGATTTCTTGAATCAAAGCAAAGATAGTGACATCCTCAGTTATGGAATTAACGATTTTGATTTTCAACTCGAAGAT Rl
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Fig. S2 Nucleotides alignment of MdFLP with MdoMYB148 from GDR. Comparison of
nucleotide sequences of MdFLP we cloned and MdoMYB148 (MDP0000210970) downloaded from

GDR. The similarity is 88.68%. GDR, Genome Database for Rosaceae.



MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

MdFLPseq
MdMYB124.seq
MdMYB88seq
Consensus

aatcaaat a ¢ ccatggaacagaaaattgggct tcattgcatctaaattcaaggataaaacaaccagacagtgcaggagaagatggtacacatact

TGAATTCTGACTTCAAGA,

AAGATATTCCQAEAACAGATGGACAGAAATAG!
TGAATTCTGACTTCAAGA, G.

AAGATATTCCARAACAGATGGACAGAAATAG!

eCTTTARGGAAGAACTGACAATGEGTGAAAAACCGCETTTT TTCTGCAAGAAGACAGCAAAATATGA AA
ggt gtttc ggaagaactgacaatgc gtgaaaaaccggttttc ac ttgtgcaagaagagagcaaaatatga gccttagctaaaga aatgc t

[TORTAATIEAATCAEAATGACAAAAGGCTCARAATIE

d BAATCS
AATC

tc ta at aatca aatgacaaaagggtca aat cgaaatggattcaatacagatggaaca cagaaac acagcacc

eCTC BGTGTT)
ETCAGCAGCTAAGAECTC RGTGIT
sCTC] GTGIT

ga cagtgtggaaagat a tcagcagctaaga ctcc ttt c gtgtt

GGTUGTTTeGGAAGAACTGACAATG v CG!
GGTHGTTTEGGAAGAACTGACAATG STTCTGCAAGAAGACAGCAAAATATGAS A 8CG
GGT[eG CCG

GCCACATCCCT.

GCCACATCCCT.

ggggacagactac

CAAGGAAGTCCCCHEGAATGCAGTACAAA!
gattcagaatg cacaatgtagagaatctgc agaccag ataa g g at gca caaggaagtccccg gaatgcagtacaaaa agcaagtttca

GATAGTCACATCCTCAGTTATGGAAT

UGGTGCTCCAAGATTICTTGAATCAAACC
G TAGTCACATCCTCAGTTATGGAAT

GGTGCTCCAAGATTTICTTGAATCAAA

ACCAGAGTCTTGAAAATG
accagagtcttgaaaatgc tgga ggtgctccaagatttcttgaatcaaagcaaagatagtgacatcctcagttatggaatt acgattttgattttca

ACTCGAAGATCTTAAATATCTGTTAGACGACTTAAGGA S ACTGARGGAAGCCGACCATCTTGGC ANN G
ACTCGAAGATCTTAAATATCTGTTAGACGACTTAAGGA! S ACTGARGGAAGCCGACCATCTTGGCARIa Y S dwte
ACTCGAAGATCTTAAATATCTGTTAGACGACTTAAGGA ACTGAEGGAAGCCGACCATCTTGGC ANNNN s

actcgaagatcttaaatatctgttagaggacttaaggag ac actga ggaagccgaccatcttggcea gcagcc gat tat cga ga

TCTCCAGGAAGTT(SCAATACAGTACACGGTCAACTCTTCTGTCCCAAACACAATE CTATCAAGTGGAARAAAATGAAGTTGAAATAGGTTCACHGAATC
TCTCCAGGAAGTT(SCAATACAGTACACGGTCAACTCTTCTGTCCCAAACACAATECTATCAAGTGGAARAAAATGAAGTTGAAATAGGTTCACHGAATC
8GAATC

TCTCCAGGAAGTT
tctccaggaagttc gaatacagtacagggtcaactcttctgtcccaaacagaat ctatcaagtggaa aaaatgaagttgaaataggttcac gaatc

aggagattcgac agggtcaca tcaattcctattgaaggg

ATCATGTGATGAA SAAAAGACTACGCAGTTGTTTCIG v GAGTTCAETTCTCC
ATCATGTGATGAA SAAAAGACTACGCAGTTGTTTCTGCE Al GAGTTCAETTCTCCTRTTAAAGTTELS
ATCATGTGATGAA e AAAAGACTACGCAGTTGTTTCIG! GTCAZ (Mo GAGTTCANTTCTCC G

atcatgtgatgaag aa aaaagactacgcagttgtttctgec ttgtcaa ta gagttca ttctcct ttaaagtt cccattgttcagatccttg

GCACCAGGAATTCCTAGCCCAAAATTTTICTGAAAGTGAR
GCACCAGGAATTCCTAGCCCAAAATTTTICTGAAAGTGAR

“““ CTCCAAACTCTATA
CTTCACAACCGCCACCCTGCAAACGATCCCTHCTCCAAACTCTATA
CTTCACAACCGCCACCCTGCAAACGATCCCT[SCTCCAAACTCTATA]
cttcacaaccgccaccctgecaaacgatccct ctccaaagtctata

Fig. S3 Comparison of nucleotide sequences of MdFLP, MdMYB88 and MdMYB124.
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AAAARTGGATTAATAAAAAACT GAGTTCATTTTATAAAGGACCCACTTTATTAGACTGACATAAAAAACAGAGGAGCAGATTTT
TTTTTTTTAA(a)GCTCCAGACTTTGAACAGGTWIAAGTTTTCCCCGAATTCGATTCCCCGGCAAGAGAT GAGAAACGTACAG

ACATCATT ATCAGAT ATTTCCT. ACGGCGA TTITGT RCCA T T
CGTCGTAGTCCAACTTCAGCTTCAGCCCGGGCTCTTCCTCCGCCCGEEGCTTCCCAATCGGACTCGCCTCCTTCGGCGAT
CCGCTGTGATTCTCGATTC(b)C C TTT C T CT CT G G CTGCCGGA

GCCGGGGCEGAAGATGACAGAGATTTGTTCAATCTGGGCOAGATTTCAAGAACAT CTACGCTGGGAAMACT CCACCAGTTC
CCCTCGTCGACGTGCCTCAACGGCCTCACT CCTCCTCTTCTCGACCCCGAACT CGAATTTCCCGCCAMMTCCGAGCCCTATTG
GGTACCCATAACAGGAATTCCAAGTCGAATTCGGTTTTGGATTCGAATTCTTCATTTGCCCACCTCCGCCATTGTTAGACTCC
TCCTCCAAGTCCATGTTCACACTCATACTTCCCATGATGCTATCAATCCCCTCTTCAATTTCCTCGTCGAGAAT CGACTCCGC
ATCGAAATCTTCCTCTTGGAAATTATACCCGTCACT CAACTCCATGGAATCGGAATTGCAATTCGGTGGGGACTCGAATTCC
CCCGGACTCCGGCACGGLTT (¢ )ICTCCAACCAATTCAGGGACTTGGGCTCCAAT CGGOAACTGGATTTTTCCTGGAGTTGGT
GETGGAGCAAAAACCCGGAGTTTTCGGCCTCGATGACTCTGAACGGCAGGAGYAACTCCGCGGATTGGTCCAAGAAGGAG
TCGTGAGGTTTGGTGAATTTTCTGGGATTTCTGAAACTTTT GGAGGAGAAGATGTTGGGGTACGCTGTAGAGAGCAATGCG
GCGGCTTCATTGTATGTTTGGTTGGGCCGTTTTCGGGGGGTACGAGGTTTTCGTGT CGAGATTGCGAGGCCGGAGTTGCTG
GATTCCGAGAGAGTTGAGGAGGGAGAAGAGGTGGAGGTGAAGGTTGATGTGGACGGCGATTTAACTAT GTCAAGCTCGAA
GGCATAGGTTCTTCCGCCGCCGCTTAGGCACGAAGACATTTTGAT GATTCCGAGGAACAACAGGCAAAGACAGAGAATTTA
GAAACAAAAAATT CAGATTCTTCAGCTGAAGAACACACAAAACAGAGGAGAT GAAGTCATGGAATTGTTGAATTCAAGTTGTT
TGGAGGACT AAAAT CTAAAAAGCCAAMAT CTTTACT CAAAAGGTACAAAACCCTAAACCCTAAAAGTAGAG GAAAGAAAAGG
WATTGGGTTTCGAAATGAAAAGT GGCAAAGGGCCAAGCAGCTTTCGTGTGATTAAAAT AGAAAGAACCACT GAGAAATGGGT
TTTTTCTGGAATTGCAAMAYTGGAGCAAGGGAATTAAAATTTGATGGGACACATGTTGAAAGGTTTTT YAAAAAAAAAACCCC
AATAACTCTTCTATTTTCTCTTAAAAAACCAGAGTATCCCAAAACCCTAGAGAGAALAGAAAACCCAGGTGACTGAAACTRTA
TCCAAGGGAATCAGTARATTGGGTATTGGCTGATGCAGAAAAAGGAATTTATATATCCCAGAAAG GAAAGTTACCCAATAAA
GAAAATCSAAGACT CTGTATATACTGTGAAACAATTTGTTCTAGGTTTGTTGTCGACATTGTTCATGCATCAACCCTATTTCTC
CAAGCTCTTGTTTTTTTCGCAAACTTTAAAAAAAAALAANALAMAAT AACAAAACCTTTTTCTATAAGAGAGGCACCAACAACC
ATCTTACTCTTCATCTCCATCTCTCCCACTCTAATACTC

proMdPIN10

TCCACAATAGAATTATTGGGAAGAAATATCTTCGTAGT CTCAAGAGT GCATGGAGTGTATATATAATGTTGTTCCATGGACACAA
ATATACAACTCCAAAT CGAAACAGCACG(d) TTT TAGCTAGGATTGTTATCTTCCTCT TTIGTGATT

ACCT T TTT T ACGTCGT, A TTTTTA TTTT
GACACACGGTCTGGCTACACCAACT GTTATAATACAAAT GGTTGAATTTATTTATTTAATTTTTGTTTCTAATCAATTACATTATAAT
ATTCAGTATGCCGGATTGTGTTTCGTACACTAAAAAAAT CTTTCCGGCTTGGAAT GGACAATTTAGGAT CCACGTGATGAAGGCT
ATTATCCTCACTTCTTCCCATGAAGATAATTTCATCAGTTTTTGACTGCAATATATTAGGACATGCCAACGTTATACTCGAATGCA
CTATTACTTATTGCAATTTTTTAATATTTTTAGCCACAGAAAAT AGAT AMACAAAT AAAGTAATGAAACGAACTATGGAGGTATTCC
ATTTTGATATCACACCCTATTTCAGATATTTAAATCACATGGTAATATTAT CCGATATTTGAATAAGTTTTATTGGACTAAATATTATC
GATATTTGAATAAGTTTTATTGGACTAACTTTCAACATTAAATTTTATTTTACTAATTTGAAT CATCTTGAGTCCATTGATAGCTAGT
TTATGGAAGGAGTGTTTTGGGAAAT CAGTTAALAATGACTAGAAGTAAGTTTAGTTAGTTAATTTTATTGAGATGCTTTGAGTGTA
GTTTGAGAGTGATTWITTTTTTACTTAAAAAGGGGTTTAACTAGCTTGCTGGGATACTCTTGACTTGAGCCAAAGATCGATTGAT
ATTTTGATATCTGGCTTAAAAGGGAGTTTAGCTAGTTTGTTGGTGATACTCTTGACTTGAACCAAT GATACCAATGATTGATTGTT
AGTTTGATATCTGGCTCAAAAGGGAGTTTAGCTAGCTAGTTTGTTGGAGATACTCTTGACCTGATCGTCAAAGAT CGATTGAGTC
CTGGCTCAALAGGGAGTTTAGCTAGTGTGTTGAAAATACTCTTAAACTAAAGATTGATTGATTCCTAGCTCAAAAAGAATTTAGC
TAGTTGCTAGAGATGCTGTTAACATAAGCTATAGAATTGACTGGTTTCTTACTAAAAAAMAGTTTAGCTAACATATATGCTAGAAAT
GCTGTGAGATGAATAAAT CGATCGACTTTTTACTCGAAAAT GACTTAGTTTGCTGGAGATGTTATTGATCGTTCATTGATAAGAG
AGGGAAAAGAAAGAT GCAGAGGGTCTTTTGAAAGCT TAAAAAGGTACCCAAACAAAGAAACAACTAGTTAAAGACACAGCCACC
T CTAGCCAAAATGCTTTTTCTCCACTTTATGCMCCAG YAGACCCATACAAGATAGAGCCMACACCAACTTACMTAAAN\ATT

ACCCTAGACCCAAATTACACAACT CTTTTCTAAAAAAA#‘AAAAAAAAG GAAAACAAACT GAAATTATAAAAAAR CAAAATACTTTC

TGAGACCCGAAAAGCCGAGTGTGTTGGGGACTGTAAGTGCATGCTTGCTCTC(GCAACTCTCAACGCTCTATTCTTTCTGCTTA
TTACCCACCCACACACACTCCCCCGTAAACCTAAAACACACATGCTCTCCCCCTCCTCTTCCCCTTTCATCATCAGCCCCACCA
CCACATCCACCGCCTACCTCCTCCTTCTTCTCCCACTACTTTCCTCCACAAAT CCTCACCTCCCCAGAAACAGAGCAACAAGAAT
TAACTTTCCTGATTTGGGTTTTCACCGGT CACCAAG

Fig. S4 MdFLP may be able to bind to the cis-element of AGCCG in the promoter region of
MdPIN3 and MdPIN10. (A-B) Promoter sequence of MdPIN3 and MdPIN10, respectively.
MdFLP recognition sites and core binding sites in promoter regions of MdPIN3 and MdPIN10 are
highlighted in bold with red color. Sequences underlined indicate PCR products of a-f fragments. d

is a negative control.
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Fig. S5 MdFLP directly bind to the promoters of MdPIN3 and MdPIN10. (A-B) Chromatin
immunoprecipitation - quantitative PCR (ChIP-qPCR) assays were performed using apple
transgenic roots harbouring 35S::MdFLP-GFP and probed using anti-GFP antibodies. PCR
products that are generated by primer pairs at position ‘b’, ‘e’ shown in Fig.S5, which, include
element AGCCG, are enriched in 35S::MdFLP-GFP transgenic plants. Error bars represent +SE.

Significant differences were determined by Student’s t-test ( **P < 0.01).
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Fig. S6 MdARF19 expression in response to auxin in apple self-rooted stock. gRT-PCR

Transcript Abundance
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= L

analysis of MAARF19 expression during Oh, 0.5h, 2h, 4h, 6h, 12h auxin (10mM NAA) time course
from roots of 13-22. Error bars indicate & SD (n=3, from three technical replicates). Values in
Fig.S6 were derived from experiments that were performed at least three times with similar results,

and representative data from one repetition were shown.
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Figure S7. The microgravity promote plant root growth. (A-D) The external morphological
observations of the whole roots at 14(d) of apple stock 12-2. Scale bars = 1cm. (E) Quantification
of root length shown in (A-D). Error bars represent standard deviation [n=3 in (E), technical
replicates;36 in (F), thirty-six roots were used to measure root length. Error bars represent & SE.
Significant differences were determined by Student’s t-test ( *P < 0.05). (F) Transcript levels of
endogenous gravity-responsive gene of MdoMYB148, AUXIN RESPONSE FACTOR7 (MdARF7)
in apple stock in vitro(12-2). Values in Fig.S7 were derived from experiments that were performed

at least three times with similar results, and representative data from one repetition were shown.
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Fig. S8 Transcript levels of MdPIN3 and MdPIN10 genes in transgenic apple roots. Transcript

levels of endogenous angle-responsive genes of auxin transporters of the PIN-formed (PIN) family

genes (MdPIN3 and MdPIN10) in transgenic plant roots. Error bars indicate =SD (n=3, from three

technical replicates). Values in Fig.S8 were derived from experiments that were performed at least three

times with similar results, and representative data from one repetition were shown.



