Table S1. Differentially changed P-contained metabolites affected by P treatments through metabolomics. The
red number indicates the accumulation of compound was increased by 250P, while the green number shows
that was decreased.

Peak area X 10°

Tonization Molecular Log:
NO. Compounds Formula model weight P VIP (Means +Standard error) (250P
(Da) op 250P 10P)
Lipids
L1 LysoPC 18:4 C26H46NO7P [M+H]+ 51530 0.00 1.34 0.01+0.00 121.734+5.23 13.72
L2 LysoPE 18:4 C23H40NO7P [M+H]+  473.25 0.00 1.34 0.01£0.00 15.4940.75 10.75
L3 LysoPE 20:5 C25H42NO7P [M+H]+  499.27 0.01 1.34 0.01 £0.00 14.94+1.57 10.70
L4 LysoPE 16:3 C21H38NO7P [M+H]+  447.24 0.01 1.34 0.01 £0.00 3.74+0.33 8.70
L5 LysoPC 17:0 C25H52NO7P [M+H]+  509.35 0.00 132 12346+29.16 3895.07+68.44  4.98
L6  LysoPC 17:0(2nisomer) C25H52NO7P [M+H]+  509.35 0.00 132 12346%29.16 3895.07+68.44 4.98
L7 LysoPE 16:0 C21H44NO7P [M+H]+  453.29 0.00 134 436.55%£9.23 11623.33+£472.23 4.73
L8  LysoPC 18:0(2nisomer) C26H54NO7P [M+H]+  523.36 0.01 132 304.19%+68.10 6585.43+611.04 4.44
L9 LysoPE 18:0 C23H48NO7P [M+H]+  481.32 0.00 1.34 11.56+0.33 246.90+7.79 4.42
L10 LysoPC 16:0 C24H50NO7P [M+H]+  495.33 0.00 134 4602471£99.71 85037.6711359 4.21
L11 LysoPC 20:5 C28H48NO7P [M+H]+ 54132 0.00 1.34 10.15£0.30 172.19%+7.63 4.08
Li12 LysoPC 16:2 C24H46NO7P [M+H]+  491.30 0.02 1.07 5.33£5.32 85.67+14.71 4.01
L13 LysoPC 20:2 C28H54NO7P [M+H]+ 547.36 002 1.32 16.80+2.60 202.75£25.02 3.59
L14 LysoPC 20:3 C28H52NO7P [M+H]+  545.35 0.01 1.33 76.53+1.81 610.46+49.49 3.00
L15 Choline alfoscerate C8H20NO6P [M+H]+ 257.10 001 133 41474+175 2847.83+253.07 2.78
L16 LysoPE 20:3(2nisomer) C25H46NO7P [M+H]+ 503.30 0.01 1.33 5.92+0.14 37.53%3.15 2.66
L17 LysoPE 20:3 C25H46NO7P [M+H]J+  503.30 0.00 1.33 5.78£0.20 3545%£1.77 2.62
LI8 LysoPC 15:1 C23H46NO7P [M+H]+  479.30 0.00 1.32 39.36 +35.66 237.56+7.69 2.59
L19 LysoPC 16:2(2nisomer) C24H46NO7P [M+H]+ 49130 0.00 1.34 70.53+0.60 383.10+13.41 2.44
L20 LysoPC 20:1 C28H56NO7P [M+H]+ 54938 0.00 1.33 85.431+5.36 453.25+13.55 241
L21 LysoPC 20:4 C28H50NO7P [M+H]+  543.33 0.00 1.33 266.971+9.01 1380.83 265.25 2.37
L22 LysoPE 18:3(2nisomer) C23H42NO7P [M+H]+  475.27 0.00 1.34 4909.70+125.21 23514.00+527.77 2.26
L23 LysoPE 20:4(2nisomer) C25H44NO7P [M+H]+ 501.29 0.00 1.33 32.61+1.85 150.4045.04 2.21
L24 LysoPC 16:1 C24H48NO7P [M+H]+ 49332  0.00 1.23 1429.65+377.74 6103.40%+233.11 2.09
L25 LysoPC 19:1 C27H54NO7P [M+H]+ 53536 0.00 133 646.27+27.79 2519.434+52.54  1.96
L26 LysoPC 22:4 C30H54NO7P [M+H]+ 571.36 0.02 132 13.27£0.51 49.584+4.85 1.90
L27 LysoPC 18:3(2nisomer) C26H48NO7P [M+H]+  517.32 0.00 1.34 1805.80%29.06 6178.17+223.6 1.77
L28 LysoPC 18:3 C26H48NO7P [M+H]+  517.32 0.00 1.34 1805.80+29.06 6178.17+223.6 1.77
L29 LysoPC 16:1(2nisomer) C24H48NO7P [M+H]+ 49332 001 133 1638.70+33.58 5516.23+305.68 1.75
L30 LysoPC 17:2 C25H48NO7P [M+H]+  505.32 0.00 1.33 125.10£7.09 377.84£6.42 1.59
L31 LysoPE 15:0(2nisomer) C20H42NO7P [M+H]+  439.27 0.00 133 940.54112.65 2694.37188.83 1.52
L32 LysoPE 16:1(2nisomer) C21H42NO7P [M+H]+  451.27 0.00 131 4364.60+465.98 12168.00+189.96 1.48
L33 LysoPE 18:2(2nisomer) C23H44NO7P [M+H]+  477.29 0.00 134 47433+4.42 1297.47+40.81 1.45
L34 LysoPC 15:0(2nisomer) C23H48NO7P [M+H]+ 48132 0.04 126 116.77£13.02 318.80+45.78 1.45
L35 LysoPC 20:2(2nisomer) C28H54NO7P [M+H]J+  547.36 0.00 134 49.731+0.68 133.86£3.61 1.43
L36 LysoPE 18:0(2nisomer) C23H48NO7P [M+H]+  481.32 0.00 1.33 40.04+1.96 106.47+3.27 1.41
L37 LysoPE 18:1(2nisomer) C23H46NO7P [M+H]+  479.30 0.00 1.33 5078.43+126.28 13195.67+480.67 1.38
L38 LysoPC 16:0(2nisomer) C24H50NO7P [M+H]+  495.33 0.02 132 968.45+8.59 2509.60+200.54 1.37
L39 LysoPE 18:1 C23H46NO7P [M+HJ]+ 47930  0.00 1.33 4837.00+110.1 12477.67+457.67 1.37
L40 LysoPE 15:1(2nisomer) C20H40NO7P [M+H]+  437.25 0.00 1.31 25.62£2.31 64.27+£1.38 1.33
L41 LysoPC 22:5 C30H52NO7P [M+H]+  569.35 0.01 1.18 30.77+6.38 73.23+4.45 1.25
142 LysoPC 19:2 C27H52NO7P [M+H]+  533.35 0.00 1.24 36.57+5.82 86.78+6.27 1.25
143 LysoPE 16:1 C21H42NO7P [M+H]+  451.27 0.00 133 5260.534+35.20 12005.33+333.38 1.19
L44 LysoPE 15:1 C20H40NO7P [M+H]J+  437.25 0.00 1.34 171.09+3.21 372.37£5.52 1.12
L45 LysoPC 19:2(2nisomer) C27H52NO7P [M+H]+  533.35 0.01 131 102.81£4.29 212.87%£14.18 1.05
L46 LysoPC 18:2 C26H50NO7P [M+H]+ 519.33 0.00 1.33 870.71+3.96 1767.77+50.36 1.02
L47 LysoPC 18:2(2nisomer) C26H50NO7P [M+H]+  519.33 0.00 133 870.71%£3.96 1767.77£50.36  1.02
L48 LysoPC 18:1(2nisomer) C26H52NO7P [M+H]+  521.35 0.00 133 6393.00£56.69 12928.00+283.04 1.02
L49 LysoPE 14:0(2nisomer) CI19H40NO7P [M+H]+  425.25 0.00 1.33 85.32+1.45 172.12£5.22 1.01
L50 LysoPC 16:4 C24H42NO7P [M+H]+  487.27 0.00 1.34 181.62+1.06 17.69+1.14 -3.36
L51 LysoPE 17:1 C22H44NO7P [M+H]+  465.29 0.00 1.34 2037.10%£19.32 0.01£0.00 -17.79




(continued)

lonization Melecular Peak area X 10° Log,

NO. Compounds Formula model weight P  VIP (Means + Standard error) (250P
(Da) oP 250P /0P)
Nucleotides and derivatives
ND1  Uridine 5-monophosphate  COHI3N209P  [M-H]- 324.04 000 133 21784234  183.66+10.02  3.08
ND2  2-Deoxyribose-1-phosphate  CSHI107P  [M-H]- 214.02 000 130 23704415  12607+657 241
ND3 S-Aminoimidazole CSHI4N307P  [M+HJ+ 29506 0.01 133 524.10+11.38 2272.07+204.85 2.12
ribonucleotide
NADP (Nicotinamide
ND4 adenine dinucleotide ~ C21H2SN7017P3 [M-H]- 743.08 0.02 131 5628+3.14  239.59+2839  2.09
phosphate)

NDs ~ Uridine Z iféﬂEZSpho'D' CI5H24N2017P2 [M-H]- 566.06 0.01 1.33 1868.23+13.98 7739.03+678.67 2.05
ND6  Adenosine 5'-monophosphate CIOHIANSO7P  [M+H]+ 347.06 0.00 131 34914508  141.97+7.66  2.02
Np7  Uridine-S :;ill;'::“’h‘“e'l)' CI4H22N2016P2 [M-H]- 53604 000 133 219914429 7519542985  1.77
ND8 Uridine 5'-diphosphate ~ CO9HI4N2012P2 [M-H]- 40400 000 132 1026+1.02 33264133 170
ND9  Adenosine 5-diphosphate CI0HISNSOI0P2 [M-H]- 427.03 004 129 4076+298  11827+1593  1.54
ND10 U“gégfyfgﬁ:%‘:g:ﬁzl\] CI7H27N3017P2 [M-H]- 607.08 000 126 10242+17.62 264.95+1039  1.37
ND11  Cyclic 3',5-adenylicacid ~ CIOHI2NSO6P [M-H]- 32905 000 107 2651+094 2094208  -3.66
Saccharides and alcohols
SA1  Dihydroxyacetone phosphate C3H706P [M-H]- 170.00 0.03 1.34 0.01+0.00 219.62+37.72  14.57
SA2  D-Glucose 1,6-bisphosphate  C6H14012P2  [M-H]- 34000 0.01 134  0.01+0.00 53644638 1254
SA3 Sorbitol-6-phosphate C6HISO9P  [M-H- 26205 001 134 0.01+0.00 4901437 1241
SA4  D-Glucose 6-phosphate* C6HI309P  [M-H- 26003 0.00 134 234.96+9.50 4601.80+62.26 4.29
SAS Glucose-1-phosphate* C6HI309P  [M-H- 260.03 0.00 1.34 20693+14.74 3977.64+177.86 4.26
SA6 D-Fructose 6-phosphate C6HI309P  [M-H]- 260.03 0.02 133 207.66+14.53 3058.77+441.14 3.88
SA7 Trehalose 6-phosphate CI2H23014P  [M-H]- 42208 002 128 2226+530  11821+1506 241
SA8  D-Glucosamine I-phosphate  C6HI4NOSP  [M-H]- 259.05 0.00 1.33 107.85+3.22 452754235  2.07
SA9  D-Erythrose-4-phosphate C4H907P  [M-H]- 20001 004 128 289.05+19.14 822.44+110.19 1.51
SAI0 Glucarate O-phosphoricacid ~ C6HITPO11  [M-H]- 290.00 0.03 1.29 1365.83+108.78 3752.70+442.51  1.46
SAIl D-Sedoheptuiose 7-phosphate  C7HISOIOP  [M-H]- 290.04 0.00 132 1416.87+933 3607.30+148.22 1.35
Organic acids
OAl Phosphoenolpyruvate C3H506P [M-H]- 167.98 0.00 134 0.01x0.00 1303.27+61.40 17.14
0A2 Z’Hydmxye;giy(;ph“ph‘mic C2H704P  [M-HJ- 12601 001 123 62.83%251 26234477 -1.26
Alkaloids
Al O-Phosphorylethanolamine ~ C2HSNO4P  [M-H]- 14102 000 133 1106181  206.66+838  4.22
Others
o1 Propyl 2-(timethylammonio)  oepsonG7p  [MaHI+ 54333 0.00 134 374614628  1347.67+373 185

ethyl phosphate




Table S2. Differentially changed lipid metabolites without P affected by P treatments through metabolomics.
The red number indicates the accumulation of compound was increased by 250P, while the green number shows
that was decreased.

Tonization Molecular Peak area X 10° Log:
Compounds Formula weight P VIP (Means + Standard error) (250P
model
(Da) op 250P /0P)
Free fatty acids
(E)-Linalool-1-oic acid C10H1603 [M-H]- 184.11 0.03 1.34 0.014+0.00 36.81+6.65 12.00

1-Linolenoyl-rac-glycerol-diglucoside = C33H56014  [M+H]+ 676.37 0.00 1.29 142.81+31.87 9949112428 2.80

Arachidonic acid C20H3202 [M-H]- 30424 0.01 131 21.39+3.31 114.444+12.10 2.42

13-Hydroxy-9Z,11E-octadecadienoic ¢ gyyayg3  (MaH+ 31025 000 124 2174081 11154030 236

acid
. L 9060.40 33254.67
Cis-10-pentadecenoic acid (C15: 1) C15H2802 [M-H]- 240.21 0.00 1.33 £502.90 1830.92 1.88
Oleic acid C18H3402 [M+H]+ 282.26 0.00 1.21 2.43£0.56 7.66+0.53 1.66

1-Linoleoyl-sn-glycerol-diglucoside ~ C33H58014  [M+H]+ 678.38 0.00 1.33 32.671£0.95 94.80£2.23 1.54

9,12,13-Trihome C18H3405 [M-H]- 330.24 0.00 1.32 66.37+3.62 149.37+385 1.17

9,10,13-Trihydroxy-11-octadecenoic
acid
13(S)-Hode;13(S)-hydroxyoctadeca-
9Z,11E-dienoic acid
Ethyl 9-hydroxy-10,12-

octadecadienoic acid

C18H3405 [M-H]- 330.24 000 1.33 48.02+£1.73 103.57+2.12  1.11

C18H3203 [M-H]- 296.24 0.00 1.33 44.72+2.10 91.48+0.38 1.03

C20H3603 [M+H]+ 32427 002 132 65.82+7.32 12.60+032  -2.39
Glycerol ester

1-a-Linolenoyl-glycerol-3-O- C27H4609  [M+HJ]+ 51431 001 1.15 1.87+1.86  107.284+9.43  5.84

glucoside
2-a-Linolenoyl-glycerol-1-O-
. C27H4609 [M+H]+ 51431 0.03 1.02 3471188 97.95+£1641 4.82
glucoside
Gingerglycolipid A C33H56014 [M-H]- 67637 0.01 133 64.55+3.07 354.52+£2297 2.46

Z-ocLinolenoyl-glycerol-1,3-di-0-  aspiscnyiy [M+Hl+ 67637 001 132 13934149 57974446 2.06

glucoside
l-a-Linolenoyl-glycerol-2.3-di-0- 33p56014  [MsH]+ 67637 003 131 14464017 48594590 175

glucoside
I-Linoleoylglycerol-2,3-di-O- C33H58014  [M+HJ+ 678.38 000 132  31.43+224  9301+301 1.57

glucoside
1-Oleoyl-sn-glycerol C21H4004  [M+HJ+ 35629 003 128  96.16+837 2778343546 1.53

2-Linoleoylglycerol-1,3-di-O-

glucoside C33H58014 [M+H]+ 67838 0.00 132 35.89+2.63 94.38+4.72 1.39

Gingerglycolipid B C33H58014 [M-H]- 678.38 0.00 132 246.58+13.27 643.82+30.20 1.38




Table S3. Differentially changed carbohydrate metabolites without P affected by P treatments through
metabolomics. The red number indicates the accumulation of compound was increased by 250P, while the green
number shows that was decreased.

Peak area X 10°

Compounds Formula IOI':.(Z)ZS;) n xiogl;?(l]l;:) P VIP (Means+ Standard error) (251(;(11’%:) »
op 250P
1,6-Anhydro-p-D-glucose C6H1005 [M-H]- 162.05 0.01 1.34 0.0140.00 22344262 11.28
Maltotriose C18H32016 [M+Nal+ 504.17 0.00 1.32 105.34%8.79 300.06£2.17 1.51
D-Xylonic acid C5H1006 [M-H]- 166.05 0.01 1.31 862.55+£56.55 399.59+20.22 -1.11
Dmelezitose O-thamnoside ~ C24H42020 [M-H]- 650.23 0.00 1.30 948.60£51.73 403.93133.31 -1.23




Table S4. Primer sequences.

Gene names Primer sequences

F: GTTGAGCACTGCCGTGATATTGC

CsPHO2 A
R: CCCAAAGCCAAACCATCATAGTC
Cospy F: AGAGGACTTTGTGTACTTGTTGGA
St
R: CTGTAATTCATCAAGAGCACCATTT
- F: GGCTCCTCCGATGATGAATGG
S
R: ACCCATCTCCTCTTTGTAATCCA
F: GCCTGCCAAGCGCCCTAG
CsSPX3/4
R: CTTTATCATCTCTTCACTCCAATCT
, F: GAGCAGCAGAAAGTAGACCAGATA
CsPT1/2

R: GCCCTTGCTATTCTAAAGACTTCAT
F: CTCTGCCTTCTCTGCTTTCATTTAT

R: CGGTAGATTTAGAAGCAAGAGAGGT
F: GCTGCACTGATTGGTTCCAC

R: TTCTTCCCCTTCGCTCCAG

F: AAGAGATCACAAGTTTCGAGGAC

CsTGYO9GO002412h

CsTGYOIGO000352a

CsSnRK1
R: TGCAGCCTCAAACTGGAGT
CsSnRK? F: GAAGCGCAGAAAACTGGGCAC
R: CAAGATGACGATGATGACGCAG
CsSnRK3 F: AGTGATGCAGTCAAGATTTTATCCG
R: CCGAATGCCACTGCTCCGA
Csdetin F: GGCAGATAGATGCTTATGTAGGTG

R: TGTTTGCTTTAGGGTTGAGTGG




Figure S1. Phylogenetic trees of CsSPXs, CsPHOs and CsPTs. (A) SPXs. (B) PHOs. (C) PTs. At, arabidopsis; Os,
rice; Gm, soybean. Red triangle indicates the key genes associated with P signal network in tea plant roots
affected by P treatments.
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Figure S2. Relative expression of key genes in the roots of tea plants in response to P treatments. Actin was used
as an internal standard. OP, 0 umol-L' P; 250P, 250 umol-L! P. Three biological replicates were performed for
each treatment. Asterisks indicate statistical differences. ns, no statistical differences; *, significant differences at
0.01 < P <0.05; **, significant differences at 0.001 < P < 0.01; ***, significant differences at P < 0.001.
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