Supplementary Table S1. Primer pair of the genes used in this study

Gene ID Sequence (5" to 3") Product Length
Soltu.DM.05G018750-F TGCAGGTTITATGGGGGCAA 191
Soltu.DM.05G018750-R GCCATCCAAGTGCCCATACT
Soltu.DM.06G024260-F TTCAGGGGCGACATAAGCTG 176
Soltu.DM.06G024260-R ATTTCTGCCATAGTCGCGGT
Soltu.DM.07G027100-F ACCCCTTGAGTTGTGGCATC 199
Soltu.DM.07G027100-R CTCAAGCCGATGCTTGGAGA
Soltu.DM.12G004810-F TGCCTCACATTTGTACGCCT 178
Soltu.DM.12G004810-R GCACTCGACAATTGGTGCTC
Soltu.DM.03G019440-F TCATGTGGCAAATCGAGGGT 167
Soltu.DM.03G019440-R CACGATCATTGCCTTGAGCA
Soltu.DM.05G023730-F TACTTCGCGCCTGTTGGATT 184
Soltu.DM.05G023730-R GCTGTAGTAACCGGCGATGA
Soltu.DM.06G005440-F TACTTCGCGCCTGTTGGATT 184
Soltu.DM.06G005440-R GCTGTAGTAACCGGCGATGA
Soltu.DM.06G022730-F CTTCCCCATCAGTCCACTCG 150
Soltu.DM.06G022730-R TCGGGGATGGAATCGGAGAT
Soltu.DM.01G031540-F CCGTGACTTTTTGCACCGTT 160
Soltu.DM.01G031540-R CGTTGATCCTATCGTCGCCA
Soltu.DM.02G024820-F AGGGTGACGCCACAACATAG 194
Soltu.DM.02G024820-R ACCCCATTTGCTGAACAGGT
Soltu.DM.03G022710-F CCGTGACTTTTTGCACCGTT 120
Soltu.DM.03G022710-R CGTTGATCCTATCGTCGCCA
Soltu.DM.03G036150-F AGCTCTCCCTGTGCCTTACT 154

Soltu.DM.03G036150-R
Soltu.DM.01G035900-F
Soltu.DM.01G035900-R
Soltu.DM.02G002360-F
Soltu.DM.02G002360-R
Soltu.DM.01G013680-F
Soltu.DM.01G013680-R
Soltu.DM.09G020830-F
Soltu.DM.09G020830-R
Soltu.DM.12G026570-F
Soltu.DM.12G026570-R
Soltu.DM.12G026290-F
Soltu.DM.12G026290-R
Actin-F

Actin-R

CAGCGTTACACCCCCACAAT
GGTAACTTGTCAGCACGGGA
CGTCATTGCTCGAGTITGCAG
CGAATTGTCGTTTCTGGGCG
CTTTTCAGCTGCCCAATGCT
ACTCGTGGACACCTGCTTTT
GTCAGCATGGCTAAGGAAGGA
CGGCGTAGCAATAGTGGGAT
CAGAGCGAGAAGCCCCAATA
CGGAAGCGGATCCAGGATTT
ATGAGCAGTGGCGGATGTAG
CCGGATAAGCTCGGGTTCTG
CTGCTAAAGCATTCGACGCC
AGGAGCATCCTGTCCTCCTAA
CACCATCACCAGAGTCCAACA
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Supplementary Table S2. Differentially expressed genes (DEGs) were compared between the two

genotypes and their treatments over the course of 20 days of Phi treatment.

Up regulated Down regulated

Set of DEG Total DEGs

C31(Con vs Phi 0.25) 5,214 1,947 3,267

C31(Con vs Phi 0.5) 3,582 1,431 2,151

C31(Con vs No-P) 1,872 954 918

C80(Con vs Phi 0.25) 3,181 877 2,304

C80(Con vs Phi 0.5) 3,364 1,215 2,149

C80(Con vs No-P) 3,651 1,006 2,645

Supplementary Table S3. Summary of differentially expressed genes (DEGs) associated with

transcription factor families in C31 and C80 genotypes under Phi and No-P treatments.

C31 C80
Transcription ~ DEGs Up Down Total Up Down Total
factor regulated regulated regulated  regulated
AP2/ERF 26 11 15 26 4 22 26
AUX/TAA 105 49 56 105 32 69 101
bZIP 38 17 21 38 17 17 34
C3H 97 55 42 97 38 42 80
PHD 44 34 10 34 10 26 36

* Up represents up-regulated and Down denotes down-regulated

Supplementary Table S4. Differentially expressed genes (DEGs) associated with plant hormone
signalling in C31 and C80 genotypes after Phi and No-P treatments were classified.

C31 genotype C80 genotype
Plant hormones Unigenes identified Total DEGs Up Down Up Down
Auxin signaling 45 19 2 9 4 4
Cytokinin signaling 27 15 3 3 5 4
Gibberellin signaling 14 10 3 2 3 2
Abscisic signaling 81 16 6 3 5 2
Ethylene signaling 27 12 6 1 3 2
Brassinosteroid signaling 21 16 3 8 3 2
Jasmonic acid signaling 37 8 1 3 2 2
Salicylic acid signaling 26 12 6 1 3 2
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Supplementary Figure S1. Pearson correlation coefficients (> 0.74) between samples. Both potato
genotypes C31 and C80 were propagated in each treatment medium with 3 replicates and maintained
under tissue culture conditions for 20 days. After 20 days of growth, each treatment for both genotypes
were harvested in triplicate for sequencing under P deficiency (0.25, 0.5, and No-P) and P sufficiency (Pi-
1.25).
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Supplementary Figure S2: Heatmap of fragments per kilobase exon per million mapped fragments (log2
transformed) conserved NAC transcription factor (TF) genes in either C31 or C80 genotype under four P
conditions (Con, Phi-0.25, Phi-0.50 and NoP). (A). C31. (B). C80. The common conserved genes detected in
the two genotypes are underlined, while those with asterisks (*) are potential candidate genes for tolerance
and susceptibility to P starvation observed in C31 and C80, respectively.
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Supplementary Figure S3: Heatmap of fragments per kilobase exon per million mapped fragments (log2
transformed) conserved transcription factor (TF) genes in either C31 or C80 genotype under four P
conditions (Con, Phi-0.25, Phi-0.50 and NoP). (A). bHLH TF (B). MAD TF. The common conserved genes
detected in each of TF family are underlined, while those with asterisks (¥) are potential candidate genes
for tolerance and susceptibility to P starvation observed in C31 and C80, respectively.

COG Function Classification of C B p
Gt cycie - yount
A - Cetutar Processes
[ A RNA grocessing and modiicaton [25(1 31%)] P
[ 6 Crvomatn swcame and dynamas (1900 99%)] Sy Umronmentsl Information Processng
0. 1B C: Energy production and converson 6903 61%)] Wt Sgnaing pathwey
W o-Cotey <ot Gwison %) g S copedston
[ € Amino acis vanspon and metabolem (10005, 29%)) L Genetic Information Processing
ue S gt ¢ Mot DO -~ Pl ]
[ 0 Caonyorae wanapon and metadoliem [142(7.43%) e
[ ¢ Connzyme vansport ang metabolem (251 $2%) <w‘~.~m(mm
[ Upd vanspon and metabolem (7200 77%) Tosspovmers Muman Diseases
o [l Transisson, bosoma stuctse wnd bogeness (402 44%)) e,
1 Teamsergton 1740.1%)) e
[ L Repicaton. recombination and repai (17969 36%)] Gytin, 5000 2t Buniia e
[ Cot wat memtrane emveiops Bogeness (962 90%)] w“m-—m
[ N Cot mossey (oo} A0St s wd e metataiam
Ho [11ssor%y e/ Crosoneopeass
[l P organc on vansoon ang mecatolem 0403 45%)] Sysin sad datastite anibein
eriose 200 ghrcurante wier emmervom
He ' vaneport o] 'SRarch and wecrove metabobum
o gaan Metabotom
1 R General hunction predicson cnly [340(17.78%)) b
[ 5 Functon umknown (482 39%)) Cutn, suberine and was Bosyrhes.
1 7 Sonat vansaucton mechanams [1608.37%)] PR
T U rtraceniar vatiching, sacreton, and vescud ¥ansgon [0 31%)] T as metsboton
[ V- Ovterse macharisms [34(1.78%)) I ———
I W Exvacenvr ssuenres 0% Metabotam of senabioncs by CYOvome P30
I. B ¥ Nctow svucure 0] fiesrerrios il —ed
1 2 Crosmaietcn j62.41%)] T8 the recoptsr Sapraing potasy Copantomas Sysams
......................... Nowrstraphia sigraiing petiuey
EFaN 5% 0%
chnonchn
C31(Con vs Phi0.5) C31(Con vs Phi0.5)
. = i Oscyte meoss
c COG Function Cl of C D o oot Celutor Processes
vamgertens
12500 § s sy
rovonmental Information Processng
[ A: RNA processing and modticason [26(1 4v%) Sormone sgrel vombrction w E
[ 8 Crvomat svucture and dynamics (100 $7%)] it rocessng s endiplnk rtcdan
00+ [l C: Energy production and conversion (533 61%)] W.mw -
1 0: Cot cycie contol, cet Gvision, chromonome partioning 22 41%)] R yosn]
[ € Amino a0 ranspon and metabolem 3818 61%)] o
1 ¥ Nucieotde vanspon ang metatolem (160 92%) N
[ G: Catonycrate ranspon and metaboliem (1166 64%)] o308 Greuse UMmencan tryparosomans)
[+ Comnayme ¥anspon and metabolem [26(1.49%) To
1 Ui vanspont and metadoiem (363 21%) R s
200+ [ Transiason, iRosomal stuchure and bogenesss (42 79%)) Givcing, s0dne and tveoning et
1 x: Transcrigton [181(10.37%) Tirsncis Vemyethass
1B L Rugicason, ecombinason and pa (1458 36%)] Anlas Soghs 806 SCRSRds Supr Smetooeion
[ Cot watmamtrane eoveiopn bogeoesa (452 44%)] o lovncsnrd
& I % Cot mosiey o) sy wd Scisomiu b
[0 Posmansiatons mosicason, prosen hrmovw. chagaesnss 1015 78% P i vy
[ P norganic ion yanspon and metadolem 400 44%)) Cartion faation n PAOSYIENDC Urganams
[ © Seconsary metaboices bosyemess. ¥anspon ind cataboiem [94S 67%)] Pcoyetth
=n Ganeral hnction pradicson only [3319.07%)] Py He
S: Function snknown 62 63%) Gceroiged metadoinm
CircercpPosghorged metabolam
[ 7 Sonal vansaucton mechansms [1609.16%)) Gutitcne metibsiom
[ U vtracetuiar vaticking secretcn, and vescutar Yanspon [0 20%)) Pure metabeiam
IV Ovterse mechansims (382 18%) —
I . I I W Exvacein suctms OW)] o ]
Pant pathogen mter sty
| I Y: Moo swcae oo Tot ke cepir e suvary
1 2: Oyosiaiencn 201 83%)) Dopamurerye sypragse
......................... Seersireghia sipnatng sethaey
co JKLMNOPORSTUVWYZ o " 10% 15% 0%
FMOAS: Aevotated Genes
C80(Con vs Phi0.5) C80(Con vs Phi0.5)

Supplemental Figure S4. comparisons with COG and KEGG classifications of DEGs of C31(Con vs Phi-
0.5) (A, B) and C80(Con vs Ph-0.5) (C, D) grown under phosphite treatment during a 20-day growth period.
Both potato genotypes C31 and C80 were propagated in each treatment medium with 3 replicates and
maintained under tissue culture conditions for 20 days. After 20 days of growth, each treatment for both
genotypes were harvested in triplicate for sequencing under P deficiency (0.25, 0.5, and No-P) and P
sufficiency (Pi-1.25).
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Supplementary Figure S5. The twenty most enriched KEGG pathways
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representing six pairwise

groupings based on differentially expressed genes. A, C31(Con vs Phi-0.5) and B, C80(Con vs Ph-0.5) after
20-day of Phi treatment. After 20 days of growth, each treatment for both genotypes were harvested in
triplicate for sequencing under P deficiency (0.25, 0.5, and No-P) and P sufficiency (Pi-1.25).
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Supplementary Figure S6. DEGs associated with plant hormones signaling were examined when
comparing C31 and C80 genotypes after phosphite treatment. Latter C, represents C31(Con vrs Phi0.25),
while D represents C80(CON vrs Phi0.25). The colours red and green represent DEGs that are upregulated
and downregulated, respectively. DEGs with different regulatory properties are highlighted in blue. After
20 days of growth, each treatment for both genotypes were harvested in triplicate for sequencing under P
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deficiency (0.25, 0.5, and No-P) and P sufficiency (Pi-1.25).
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Supplementary Figure S7. DEGs associated with plant hormones signaling were examined when
comparing C31 and C80 genotypes after phosphite treatment. Latter E, represents C31(Con vrs No-P),
while F represents C80(Con vrs No-P). The colours red and green represent DEGs that are upregulated and
downregulated, respectively. DEGs with different regulatory properties are highlighted in blue. After 20
days of growth, each treatment for both genotypes were harvested in triplicate for sequencing under P
deficiency (0.25, 0.5, and No-P) and P sufficiency (Pi-1.25).
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Supplementary Figure S8. qRT-PCR validation of RNA-seq gene expression results. The dashed red lines
represent the control, No-P, 0.25 and 0.50 mM for C31; the continuous black lines represent the same
treatment for the C80 genotype. The name of the gene appears at the top left of each line graph. After 20
days of growth, each treatment for both genotypes were harvested in triplicate for sequencing under P
deficiency (0.25, 0.50, and No-P) and P sufficiency (Pi-1.25). A - Soltu.DM.05G018750; B -
Soltu.DM.06G024260; C - Soltu.DM.07G027100; D — Soltu.DM.12G004810; E — Soltu.DM.03G019440; F -
Soltu.DM.05G023730; G — Soltu.DM.06G005440; H - Soltu.DM.06G022730; 1 - Soltu.DM.02G024820; ] —
Soltu.DM.01G031540; K - Soltu.DM.02G024820; L — Soltu.DM.03G022710; M - Soltu.DM.03G036150; N -



Soltu.DM.01G035900; O - Soltu.DM.02G002360; P - Soltu.DM.01G013680; Q — Soltu.DM.09G020830; X —
Soltu.DM.12G026570; and R - Soltu.DM.12G026290.



