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Section S1. Plant SNP_TATA_Z-tester as a Web service, automatic mode which was used to
uniformly estimate how promoter-proximal SNPs can alter Arabidopsis gene expression in this work

In this work we used an automatic mode of our previously developed Web-service Plant_SNP_TATA_Z-tester [24] shown
in Figures 1 and 5 (hereinafter, see the main text), the input data of which is two DNA sequences 90 bp long located just
upstream the transcription start site (TSS, s*t=smino, where: s*ie {a, ¢, g, t}) of the proximal promoter analyzed of the
Arabidopsis thaliana gene under study, such as: Swt = {s¥t9...s"4...s% 1} and Sm = {sming...smin;, . .smin1} corresponding to ancestral
(wt) or minor (min) allele, respectively, of a given SNP examined.

The result (i.e., output data) of this analysis is two quantitative sequence-based estimates in silico for two “—In[Kb atsr (Se)]”-
values expressed on the natural-logarithm scale (In-units), which evaluate the TBP-promoter affinity upon each DNA

sequences (S.) independently from one another [24], such as:
-In[Kp; AtTBP(S.)] = 7.0 — 0.61n(KD; HsTBP(S.)). (S1)

where 7.0 and 0.6 are linear regression coefficients, which were optimized by us in our previous article [24] using unique data
from experimental measurements of the effect of the same mutations in the same promoter on the transcriptional activity of
this promoter under the same conditions ex vivo using TPB extracted from either Arabidopsis thaliana TBP (AtTBP) or human
TBP (HsTBP) [32]; Ko; atrer and Kb; sstse are the equilibrium dissociation constant estimation expressed in moles per liter, M, of
the TBP extracted from either human or Arabidopsis thaliana for the considered alleles (i.e., Se as Swt or Sm) of the Arabidopsis
thaliana promoter upon their known DNA sequences of 90 bp in length.

First of all, within Eq. S1, -In(Kb; HsTBP(S,)) is calculated using our three-step model [25] of the TBP-promoter binding (i.e.,
TBP slides along DNA [26] < molecular co-recognition between TBP and TBP-site met [27] <> DNA-bend stabilizes TBP-
promoter complex [28]) which is proven experimentally [29], as follows:

—In[Kb; ast8r (Se)] = 10.9 - 0.2 {In[KsLipE; Hs18P (Se)KsTOP; HsTBP (Se) KBEND; HSTBP (S8) ]}, (S2)
where; 10.9 (In-units) seems to numerically match nonspecific TBP-DNA affinity (10 uM) as measured independently [33];
0.2 is a stoichiometric coefficient of the three-step TBP—promoter binding, as determined elsewhere by means of the

difference in the length of the TBP consensus site and the region of TBP sliding along DNA [25].
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Besides, within Eq. S2, -In[Kstor(Ss)] is an estimation of the equilibrium dissociation constant of the mutual recognition

between TBP and the most probable TBP-site encountered at the second step among the three steps in question:
-In[Kstop; HSTBP (Se)] = MAX 90 <i<20; ke i-1; +13 {2 i-1 <j <i+13 W{1,S%jx}, (S3)

where w{i,s*} is Bucher’s weight of nucleotide s at the jth position of the TBP-site [6]; k is an indicator of either a direct (+1)
or complementary (-1) strand of the double-stranded B-helical DNA of the promoter under study.; MAX(C) is the highest C-
value observed.

Additionally, in Eq. 52, -In[Ksug; step (Se)] is an estimate of the equilibrium dissociation constant of an interaction
between TBP and the promoter DNA during their sliding one over the other at the first step among the three within this

bioinformatics model, as:
—ln[KSLIDE; HSTBP(S.)] = MEAN[§77; E+19]; ke {-1;+1} (351},l + OS[TA]), (83)

where £ is the position of the most probable TBP-site according to Bucher’s criterion [6] (i.e., Eq. S3); the u value of the
minor-groove width of the B-helical DNA at this site’s center was determined elsewhere [34]; [TA] is the concentration of
dinucleotide TA; 0.8 and 35.1 are linear regression coefficients [35].

Finally, in Eq. S2, -In[Ksenp; HsTBP(Se)] is an estimation of the equilibrium dissociation constant of intermediate short-lived
complexes between TBP and each of two DNA strands of the TBP-site separately from one another during DNA melting
leading to the bend that fixes the TBP-promoter complex [28] at the last step of their binding, as follows:

~In[Kgen: BsTBP(Se)] = MEAN[ ¢ 7.6+ 105 ke -1: 11 (0.9[TA, AA, TG, AG] + 2.5[TA, TC, TG] + 14.4), (S4)

where 0.9, 2.5, and 14.4 are linear regression coefficients [35].

After that, examining all the possible mutations, s*y— ¢, at each jth position among 26 positions of the most probable
TBP-site according to Eq. S3, our automatic mode of Web-service Plant_SNP_TATA_Z-tester [24] estimated standard error of
the mean SEMe of the —In[Kb; atsr (Se)] values calculated using Eq. S1, as:

SEMe={(Ze75i< 21920 facgtIN[K; actBp (5%27. .. Sj1¢psj. ..s%19) / Kb; actep (%27. .. Sjsj Si. . .s%9) 2} / ((3*26)(3%26 - 1))] 2 (Se6)

Using both sequences Swt and Smin and Egs. S1 - S5, this toolbox found two paired value sets {-In[Kp(Swt)] £ SEMwt} and

{-In(Kb; art8p (Smin)) £ SEMmin}, respectively, which are necessary for Fisher’s Z-score [36], for instance:
Z = abs{In[Kb; atrep (Swt) / Kb; attBP (Sm))] / [SEMwe2 + SEMm2}1/2.. (87)

Eventually, with the help of the R software [36], using this Z-value, our Web-service Plant SNP_TATA_Z-tester [24] found a
p value of the probability of the tested hypothesis “Ho: Ko; acrsp (Swt) # Kb; aersp (Smin)” so that if it is statistical significant
(p > 0.95), it made the decision:

IF {INEQUALITY “Kb; att8P (Smin) < Kb; actP (Swt)” is statistically significant },
THEN {DECISION is “the minor allele of the gene considered is overexpressed relative to the ancestral one”};
ELSE [IF {INEQUALITY “Kb; artep (Sm) > Kb; atter (Swt)” is statistically significant}, (S8)

THEN {DECISION is “the minor allele of this gene is underexpressed relative to the ancestral one”},]

OTHERWISE {DECISION is “the expression change of this gene is insignificant”}.

Dialogue mode of our Web service Plant_SNP_TATA_Z-tester [24] presents this decision (Eq. S8) in the “Decision” line of

the “Result” textbox, while all the intermediate results are in the other lines of this textbox, as readers can see in Figure 5.
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Table S1. Candidate SNP markers within the 90-bp proximal promoters of the Arabidopsis thaliana genes taken as an example of filling out the ASSNP_TATAdb database, created for the first time in this work.

A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37 TAIRSNPID [38]): minor ., WT WT economically FEffect on this trait (Y: “A” as improved; “v” as impaired) within plant ,
TAIRID [38) allele 5flanlo10bp ., 3flank; 10bp in AZ P @ Gubletmit breeding models using Arabidopsis thaliana [Ref] Y
within plant somatic embryogenesis models using Arabidopsis thaliana
2844018 . somatic (ecotype Columbia) treated with auxin and, next, tested with qPCR:
ENSVATH01403825:A taaaasaaaa , ataaagagga  pognny 11629107 A embryogenic ARF1 deficitis a molecular marker for somaticembryogenesis as wellas V
ARF1 - response mutational ARF1-downregulation can impair somatic embryogenic
1 BA68; o ____ response[d0]_ _ _ _ _ ___________
AT1G59750) leaf within plant development models using Cymibidium goeringii as an
. A 2.84+0.18 -6 senescence, economically important genus of flowering orchids cultivated in China:
ENSVATHOM03824-T sattasassaa , atataaagag 5071 | 1107 A chlorophyll  ARF1 ove};exppxgssiongu?;eaves isa moleitﬂar marker forboth leaf ¥
content senescence and decreased chlorophyll content [41]
within plant somatic embryogenesis models using Arabidopsis thaliana
ARF3 T 405027 somatic (ecotype Columbia) treated with auxin and, next, tested with qPCR:
2 (817014 ENSVATHO05582399:A gagctgataa , atttaggecc 6'11:0 D 1 977 100 A embryogenic ARF3 deficit is a molecular marker for somatic embryogenesis as wellas V
AT2G24765) T response  mutational ARF1-downregulation can impair somatic embryogenic
response [40]
A 3344019 lowerbuds within plant development models using arf6 arf8 double loss-of-function
tmp_1_10691073_T_A:T accataacgt . ttattaaaac 3' 65i0'19 1227 006 D openin mutant Arabidopsis lines: arrested flowers just before wild-type flower buds V
ARF6 .- e _nommalyopen42] ___ __________
¥ A"ﬁ?(g%%o) ENSVATH04674378:A gggttcgggt ; aaaaaacagc g%gg 1091 10° A somatic within plant somatic embryogenesis models using Arabidopsis thaliana
----------------------------------------------------------- G794;038T embryogenic  (ecotype Columbia) treated with auxin and, next, tested with qPCR: ARF6 A
ENSVATHI12375115:A tgctttagaa , aaaatcaaag 6'8(#0'35 420 10 B response excess is amolecular marker for somatic embryogenesis [40]
ENSVATH14527658:T tgacacatat g tttttetete 2;%8?; 208 005 1 within plant development models using arf6 arf8 double loss-of-function
oA SO ower buds Arabidopsis lines: ted fl ‘st before wild- fli v
m 570:0.34 P opening mutant Arabidopsis lines: arres owers just before type tlower
ARFS8 tmp_5 14629589 T A:A ctctgacac , atctttttct 1121405 1793 107° A buds normally open [42]
833672, - T oo T s - o - ———— - - P i e il
ATSG37020)  ENSVATHI2056628:A aagtgactct o gtactgacac  aagas 528 10° A somatic  withinplantsomaticembryogenesis models using Arabidopsis thaliana
------------------------------------------------------------ C596+052T embryogenic  (ecotype Columbia) treated with auxin and, next, tested withqPCR: A
tmp_5_ 14629402 C_A:A caccacctct A ataattctcg 4' 49:0'29 526 107 A response AREF8 excess is a molecular marker for somatic embryogenesis [40]
ARF10 ENSVATH13446932:A ctcttettet ; ctacgatctg gggﬁgg 575 10° A somatic within plant somatic embryogenesis models using Arabidopsis thaliana
5 (B17382;  mmrrmmsmrmmsemmessseesee e o 4861035 ----- Prmmemmmeennaees embryogenic  (ecotype Columbia) treated with auxin and, next, tested with qPCR: ARF10 A
AT2G28350)  tmp 2 12113993 C T'T ctgattatag . atctctctet 2.81 10'21 1056 10 A response excess is amolecular marker for somatic embryogenesis [40]

Note: Alleles: WT, ancestral; min, minor; Kp, dissociation constant of the TBP-promoter complex; Z and p, Fisher's Z-test and its statistical significance estimate; p, heuristic rank of candidate SNP markers from the “best” (A) to the
“worst” (E); A, expression change: “|” as deficit, “1” as excess

Table S1. Cont.
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A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID [38): minor |, WT WT economically Effect on this trait ('Y: “A” as improved; “v” as impaired) within plant |,
TAIRID [38) allele Yflank 10bp .\ 3flank10bp o A 2P0 Gabletrits breeding models using Arabidopsis thaliana [Ref] Y
within plant somatic embryogenesis models using Arabidopsis thaliana
T 4644026 somatic  (ecotype Columbia) treated with auxin and, next, tested with qPCR: the
tmp_2 19104613 T_CC acacgtagtt . gaaagatgag 6'8210 35 11012 10°° A embryogenic  activity of ARF11 transcripts were four-times less abundantinthe  V
ARF11 R response  somaticembryos-induced explants than in the freshly isolated explants
6 (819264 o ______ as themost reduced inembryogenesis [40]_ _ _ _ _ __ __
AT2G46530 ) T 493023 within plant development models using poplar as an important fast-
DOV percmacart p rreacterad a5 P U D fastgrowing  growing tree transcriptomesof which have been profed forseveral
) T 493023 -6 plants tissues: ARF11 overexpression in the 10th leaf position may be a
tmp_2 19105101_T_A:A tcaacatttt A aactctaatc 410021 53 10™ A molecular marker for fast-growing plants [43]
within plant development models using moroberekan with deep and
ARFI12 root shape thick roots and high root/shoot ratio in comparison with others rice lines
) s G 2674017 -6 .+ either with numerous but shallow roots or with fewer but deeper roots
7 Aﬁégigib) tmp 112511576 C T:A agagaaagtt A tataataatt 210+0.13 1526 1077 A mmcel;lglss’ than the latter ones: ARF12 excess may be a molecular marker for deep
roots under drought, thick and deep roots under low nitrogen content as
well asnew thick and deep roots after trimming [44]
. T 3144020
SOOI L Beetes g treteees w200 D
. A 3.38+0.18 3 male within plant fertility models using ARF17 loss-of-function Arabidopsis
9 ({1355270_ ENSVATHO5163913.C gagagatatt . aaagtttgtt 396025 1 380 10 sterility, thaliana mutant (ecotype Columbia): male sterility [45] v
AT1G77850) ENSVATHO05163913.T gagagatatt ? aaagtttgtt g%g 249 005 Su]malﬁ (.3] ity
S —— o o C 314020, o0 oo 2~ "~ inplant fertility models using A. thaliana (ecotype Columbia): ARF17
ENSVATHO01551472T gttttaataa . aataataasaa 278+0.17 1280 10~ C excess is a rolecular marker for male sterility or subfertility [46] \
A 3394020 within plant shade avoidance models using ARF18-knockout Arabidapsis
ARFI8 ENSVATH0431478.G gtgagtagta ., aaggctgaga 4' 61:0 D | 676 10°° A shade thaliana (ecotype Columbia): enhances auxin-dependenthypocotyl A
10 (825356, -~ —- - - - -~ === mmmmmmmm e . response, _ _ elongation accelerating stem growth and narrowing leafarea[47] _ _ _
AT3G61 83'0) G 6.85:034 stem growth, within plant shade avoidance models using ARF18-knockin Arabidopsis
ENSVATH06357481:T aaaaaaazaa ., attttaagag 00 187 10° A leafarea thaliana (ecotype Columbia): reduced shade responsiveness, shorted ~ V
) hypocotyl slowing down stem growth and expanding leaf area [47]
tmp_1 6633212 T_A:T aaaaagaaat ? aaaaaggtgg é%ﬁg 515 107° Jateral root within plant development models using doubleARF7\ ARF19-knodkout
------------------------------------------------------------ T4861026l fonrnag Arabidopsis thaliana (ecotype Columbia): severely impaired inlateral V
ENSVATH04513629:A tasasagaaa , aaaaaaggtg 6.1910 3% 619 10°° A root formation [48]
ARF19 - - - - - - e e e e e e T s T it
1 (838505 A 4864026 oo Clylne TR
AT1G19220) ENSVATHI11518153:T aagaasatasa | @aggtgggac 4 ocnny 483 10 B response, in plant phytohormone response models using Arabidopsis thaliana
__________________________________________________________________________________________ _T auxin (ecotype Columbia) treated with either auxin or ethylene: ARF19 excess A
G 4864026 response,  isamolecular marker of response to both auxin and ethylene as a cross-
tmp_1 6633217 C AT aaaatasasa . aaataasddd  ,aeinoy 299 1072 C phytohormo-  talk between these phytohormones complementing each other [49]

nes cross-talk
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A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID [38): minor |, WT WT economically Effect on this trait ('Y: “A” as improved; “v” as impaired) within plant |
TAIRID [38) allele 5flank, 10bp ., 3flank; 10bp min AZ P Q Guabletrits breeding models using Arabidopsis thaliana [Ref] Y
bacterial effect, ~ within models of how bacteria can effect to plant root development
T 2884017 auxin using Arabidopsis thaliana: Lysinibacillus macroides downregulated
ENSVATH14089833:A gagaaagttt , ataataattg 3'9%'21 1 783 10® A accumulation ARF20in seedlings that coincides with improved root both growthand A
o response, root  architecture by means of increased numbers of lateral roots, roots hair,
ARF20 . architecture, __ _ _ _ rootdensity as a response to auxin accumulation [30] _ _ _ _ _ _
12 (840413; root growth, as a heuristic contrast to the only ARF20-related publication found about
AT1G35240) seedlings  the model of how bacteria can effect to plant root development using
; G 2.88+0.17 -2 ~ development, Arabidopsis thaliana, when Lysinibacillus macroides downregulated
tmp_1 12930682 C AT aagggagaaa . tettataata  ,gg15 1 271107 € pteral roots,  ARF20, ARF20 upregulation might somehow impair seedlings root
roots hair, root development via defective root either growth or architecture by means of
density decreased numbers of lateral roots, roots hair, root density [50]
A 2674015 nitrogen within models of plant stress response using Triticum turgidum subsp.
tmp_1_12555954 A CC aagttgtata . taattgttgg 3'07:0'2 1 | 294 102 C defidency ~ Durum: ARF20 downregulation is a molecular marker inrootsunder A
ARF22 o ______________: L ______Swes______ both chronicand short-term nitrogen deficiency stress [51] _ _ _ _ _
13 840341, inorganic iy . —
AFIEICB 4390) T 2674015 phospgali;lte within models Qf plant stress response using Camellm Qlelfera; ARF20
ENSVATH12859519:C gtataataat . gttgggataa  ,y5076 1 238 005 deficiency upregulation is a hub molecular marker for inorganic phosphate A
stress response deficiency stress response [52]
auxin
GH39 response,  within plant development models using transgenic, additional Arabidopsis
P ’ A 355+0.20 -3 seedlings  thaliana with reduced GH3.9 expression due to RNA interference: alonger
14 A"[(‘g(l}?}s;géb) tmp 219563976 T_GC acatttaaaa . cccacatagg 414+0.30 1 336 10 B growth, root primary rootlength and increased sensitivity to auxin-mediated inhibition of
growth, root root growth in seedlings [53]
length
[AA5 BraVITOPIS, i plant gravitropism models using Arabidopsis thaliana: IAA5
T 286022 6 gravitropic P P . P
15 (838128; ENSVATH04582086:C catgagaaca ataaagtggc Py 1947 107° A expression level decreases from root to inflorescence stems as a A
C 4.60£0.30 response o o g
AT1G15580) indicator quantitative gravitropic response indicator [54]
IAA6 A 2312014 adventitious within plant development models using IAA6 loss-of-function mutant
16 (841717; ENSVATHO01359837:T gacaacatat |, aaagcacgag 2’ 611021 1 248 0.05 rootinitiation Arabidopsis thaliana: 1AA6-deficit may be a molecular marker of rootunder A
AT1G52830) T light as an additive controller for initiation of adventitious root [55]
y c 495+).34 2 lateral root within plant development models using IAA8 loss-of-function mutant
g OVATHIZRBNG | egatctaacts g agtactec  semozs LM 0T C initiation ______ Arabidopsis thaliana significantlymore ateralroots [56] A
17 (816798; ENSVATHO01867835:T cgtcagatcet ‘? actacagtac 224_5?82411 309 102 C lateralroot within plant development models using transgenic Arabidopsis thaliana
F N ) B g 336i021 ----- g mmmmmmmenanaeaneees initiation,  carrying an additional estrogen-inducible IAA8 gene copy: significantly V
ENSVATHO05558337:A cottactttt , tagtttatta [pe.7y 1422 10® A gravitropism fewer lateral roots and abnormal gravitropism [56]
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A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically  Effect on this trait (Y: “A” as improved; “v” as impaired) within
TAIRID [38) allele Yflank10bp .\ 3flank10bp a0 A Z P guabletits plant breeding models using Arabidopsis thaliana [Refl  ©
A 553024 -6
ENSVATH03479832: ttagtcatt 44 1
_____ e 2 g 20 sso0m 2T eope | Wiinmodelsofheurisicartiiclsctonof pants o
A 5534024 -6 I economically valuable traits using SIIAA9-knockout tomato
VARG L togroattaa g aceccagsa s 12V 1002 oot (Solamum lycopersicu: developed parthenocarpic it without
fertilization [5
ENSVATH12943606:C agtcattaaa A acaaaaggat 555t0.24 309 1072 € on[7]
e T 5em038 T o ___.
IAA9 ENSVATH03479830:T atagaggtta ¢ attagtcatt 5554024 1053 107°
18 (B o SR p tragteart amoy 0P A
4 A 553024 -

AT5G65670)  ENSVATH03479831:G tagaggttac . ttagtcatta 5074023 276 1072 within plant growth models using grapevine (Vitis vinifera L.) treated
"""""""""""""""""""""""""""""" 0553;024 _3 auxin response, withexogenousau>dn:VVLAA9overexpre§sionalmgvﬁﬂlmdeased
ENSVATHI12943604:A ctttttctet . tttaccattt oo ony 1405 10 plant growth, berry diameter rapidly, whereas Arabidopsis thaliana initially A
55?;024 ------------------------ begins to flower overexpressing AHAA9 grows quickly and fast begins to flower, but
tmp_5 26253337_C_T:T ctctetttac g attttaccct 4'27:0 5 717 10°° demonstrates hyposensitivity to exogenous atixin [58]
""""""""""""""" AT T T UBR3024 o o
tmp_5 26253399 _A_GG gtcattaaaa G caaaaggata 5214022 198 005

IAALO A 2024017 6 mﬁ%ﬁﬁﬁ?ﬁﬁﬁnﬁm next, Pt 57 xcfnﬂ?gggéuug )
19 P %?é%i‘i%o) tmp_1_105941_A GG ataaagttat a tagacgaaca 270019 152510 antiviral response auxin: OSIAATO do lated, thereby unleashing antiviral A
response gene expression [59]
sucrose nse, .. . . )
! C 5.73+029 -6 . -7 within models of plant agricultural treatment response using Carica
IAAT1 ENSVATHI12279442:A attattggat , aaaaaaatga ;o405 921 10 n;?j(c)ile-?)-butync papaya plantlets subjected with both sucrose and exogenous indole3-
20 (828982, e Tormmrneneinnaaiais TeSponse, butyric acid simultaneously: CpIAA11 upregulated instem-base A
ATAG28640) T 5.73+029 stem-base tissues, tissues as an indicator for reactive oxygen species formation or
ENSVATH12279443:.C aatgataaaa tgggcgagaa 'y 330 103 B reactive oxygen Ve
c 506+028 . . accumulation [60]
species scavenging
IAA12 - 685:032 . photo-oxidative  within models of plant light response using Arabicopsis thaliana:
21 (839495,  tmp_1 1240258 T C:C tttgattatg , cggaagacaa  ggs g | 1071107 A stressresponse, suppressed IAA12 may be a molecular marker for plant responseto A

AT1G04550) T high light photo-oxidative stress caused by excess high light conditions[61]
ENSVATH05649388:C cacctaatc T ctctctettt 1006050 290 1072 L
""""""""""""""""""""""""""""""" ;}éﬁ; }s)gg;oomdahve within models of plant light response using Arabidopsis thaliana:

IAA13 ENSVATH05649389:G ctccaccace . aatcetetet  ooogng L 818 107 high ]jI oht 7 suppressed IAA13 may be a molecular marker for plant responseto A
» (817804 I T e e condition photo-oxidative stress caused by excess high light conditions[61]
ar2G33310) P AIMIOMOTAT | treateatas o attegugeat s 2R 0D ..
c 1006050 sulphur starvation within models of plant sulphur starvation response using
tmp_2 14115982 G_AT tttcagattt . aagaaaccct oo noae 1 779 1076 A response, cysteine Arabidopsis thaliana: IAA13 upregulation along with an increasein A

excess, dwarf plant

cysteine level by 3.5 and the appearance of dwarf plants [62]
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A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically  Effect on this trait (Y: “A” as improved; “v” as impaired) within
TAIRID [38) allele 5flank 10bp . 3flank10bp o A Z P @ (jpbletmits  plantbreedingmodels using Arabidopsis thaliana [Ref]l  ©
IAAIS within models of host-plant response to viral infection using Arabidopsis
. . T 320+0.19 -2~ host-plantresponse thaliana (ecotype Shahdara) infected with Tobacco mosaic virus: 1AA18
3 A,g% 55612350) tmp_1_19306020_T_A:A aaatatgttt , aaataaaaag 363020 L3010 C toviralinfection ~ downregulation is a molecular marker for plant response to Tobacco
mosaic virus infection [63]
ithin plant growth models using transgenic Arabidopsis plants
IAA19 plantgrowth, oot~ V' ; N STAOIOSIS pIaTs
24 (820793; ENSVATH10697478:A gaccaacgaa ¢ caacatataa g%%g 1 854 10° A elongation, floral ¢ overexpressmi\év Mtz‘é(lintglt;en fronll grapevine (Xﬁ‘zs Zlmﬁm L
AT3G15540) A .68+0. “tion aster growth, a lera root elongation and floral transition
without any detectable harm [64]
IAA29 a 1554009 lant res to within models of plant response to water-deficit stress using peanut
25 (829361,  ENSVATHO02950386:T acatatatat . tatatttttg jororc L 225 006 D PRTTIRCT O subjected with water deficit stress: [AA29 downregulation may bea A
ATAG32280) o molecular marker for plant response to water-deficit stress [65]
according to the identification of this gene for the first time in
L395013 Painar;lum méu;him V(1)a m% fol1; ho;lnology to the rice (Oryza sativn
y A 3940 .. .) gene Os[AA3 U, e Paspalum notatum transcriptome:
ENSVATH12879768:G tecattetet  tatataatac 164012 ¢ 257 005 D  plantapomixis PnIAA30 downrregulated in reproductive tissues of apornictic
Paspalum notatum, namely: in apomictic spikelets compared to sexual
ones [66]
26 B2383;  mmm T T T T T T T T T T T T T T T T T T T T T T T T T T T T T o - - - ——— - - -
c 4824019 ; plant growth,
AT3G62100) ENSVATH06359108:T acatctttaa T aacactgtct 405:017 608 107° primary root within plant growth models using Arabidopsis thaliana mutant
......................................................................................................... Tgrowth, rootapical overexpressing IAA30: dwarfed growth with stunted primary root A
a 4804019 meristem, plant ~ growth because of disturbed root apical meristem activity and seed
ENSVATH06359109:T ttaattaaaa ., aaaaacatat 4'2&0'18 462 1073 A response to high germination repressed as a response to high salt stress [67]
— saltstress
ENSVATHI1247661:C agctgettgn T atamatcane 2801 5w 106 A apical'hooﬂkdefe@ ﬁ%ﬁ?ﬁﬁ?ﬁﬁﬁﬂ?ﬁ%@m%ﬁ v
‘ gebgettga ¢ 3454027 ’ developm er%t start single either IAA32 or [AA34 knockouts: an apical-hook maintenance
AS4 o ceeopmemsaR 7 defeots during seedling developmentstarts[68]
27 (838070; 1 erowth. apical- within plant growth models using transgenic Arabidopsis thaliana
AT1G15050) cetigrowth, api ing [AA34-promoter-driven 3-glucuronidase reporter-gene
A 258+0.17 6 hook formation, cartying p p 8
tmp_1_5183068_T_AT gcttgatata T atcaacatca 1'78:0.18 1T 611 107 seedlin " construct: IAA34 upregulation is a molecular marker forreduced cell A
B developmengc start growth and apical hook formation during seedling development starts
[68]
palisade and
SAUR23 spongy tissue  within plantleaves development models using birch (Betula pendula)
i 0B072880- G 461027 misbalance, leaves  mutants: BpSAUR23 upregulation along with palisade and spongy
8 A’I(‘gég%)%m ENSVATH 2A ctcattteat , attaggettt 420+0.28 1215006 D rolling, plant  tissue misbalance leadingleaves rolling as defects in plant growth and v
growth, plant development [69]

development
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Table S1. Cont.
A. thaliana gene Candidate SNP marker Ko, nM, MEAN * SEM, it silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37 TAIRSNPID [38]): minor _, WT WT economically  Effect on this trait ('Y: “A” as improved; v as impaired) within
TAIR ID [38) allele ¥flank 10bp ., 3flank, 10bp in 272 P @ Glubletmits plantbreeding models using Arabidopsis thaliana [Ref]  *
hypocotyllength within plant leaves development models using Arabidopsis thaliana
SAUR24 A 3394023 }ller:)afsize It ’ (ecotype Columbia) treated with exogenous artificial microRNA
29 (28721172;  tmp_5 5983636_A_T:T ctgttttagt T tgtccaacgce 6'99i0 % 11713 10°° A wth’ plant targeted to SAUR19-24: SAURZ24 downregulation along with decrease  V
AT5G18080) M glt;,?/elo ’rIilent in the hypocotyl length and leaf size as defects in plant growth and
p development [70]
SAUR26 G 5204029 thermo- within plant thermo-responsiveness models using SAUR26-knockin
30 (821111;  ENSVATH02109247:A cacactttta  acaccattgt 50000 T 935 107° A SIVeness Arabidopsis thaliana (ecotype Columbia): SAUR26-overexpression A
AT3G03850) T t along with enhanced thermo-responsiveness [71]
A 3.004£0.13 -
tmp_3 981048 A_T'T tattgtatta . tattttectg 5o 00, | 34410 3B within models of plant adaptation to the environment using \
SAUR27 ST T TTTTTTTTTT T 36(;0415 “““““ thermo- polymorphic variants of Arabidopsis thaliana (ecotype Columbia) that - ~
31 (821121; ENSVATHO07951739:G tgtattaata N tttectgatt 2'75:0'12 274 1072 C e differ from each other in thermos-responsiveness: plants with higher
AT3G03840)  wr-srrmsrmmrmmrmss oo Ry 001013 ----- [ IRRRRREE LR 1 thermos-responsiveness often have higher expression of SAUR27and A
tmp_3_981039_A_CC tatttetttt | ttgtattaat o .0 388 10° B viceversa [71]
h s aux within plant heterosis models using hybrids of Easter lily (Lilium
’ A 2.83+0.18 -6 . g longiflorum): LISAUR68 down-regulation along with enhanced
ENSVATHM665559:T ctcttgtcat T taaacgtceg 3724020 1 650 107° A mduce‘cfl\]t}l)qlant awndr-induced growth in hypocotyls, inflorescerice, sterns, petals A
SAURG . o and stamen filaments[72
2 AT(?EZEE?O) p;a;;i?g:yvlgl, within plant growth models using transgenic Arabidopsis thaliana
! C 2.83+0.18 -6 carrying SAUR68/[3-glucuronidase fused reporter-gene construct:
ENSVATHO1123843:T gtcatataaa . gtccgtatag o005 1511107 A gmvtv&ti»spetalstamm SAURGS gain-of-function along with more longer hypocotyls, petals A
ﬁ%:n ents growth and stamen filaments [73]
cflei ::eI:i within plant fertilization models using homozygous SAUR75-
! G 3574027 3 o knockout Arabidopsis thaliana: SAURZS5 deficiency along with to
SAUR75 ENSVATHOS147550.T atatgttgtt T aaacatatgt 4194025 133310 B al;oiirhoer;, zviretrer fertilization defects such as seed abortion, shorter siliques, and fewer
3B (832840, ques e seeds per silique [74]
ATSGZ7780) === === === === == = e seedspersilique ____ _________ o
A 3574007 within plant circadian rhythm models using Arabidopsis thaliana:
tmp_5_9839519_T_G:.C actasacaaa  tatatgttgt 3'06:0 21 1304 102 V dircadian thythm SAURY5 expression exhibits a circadian rhythm with highest levels A
T of expression in the morning [73]
PIN1 plant within plant developmental models using Arabidopsis thaliana: in
) ! A 225015 development, root  roots, PIN1 excess can lead excessive auxin accumulation in the
4 Agés;gg:;’o) ENSVATHI5135219.T aaaaaaataa T ataaaaagaa 206+0.13 1200 005 D architecture, lateral endodermal, cortical, and epidermal cells surrounding lateral root

root primordia,

primordia that can reduced lateral root density [75]
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lateral root density
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37) TAIRSNPID [38): minor _, WT WT economically  Effect on this trait (Y “A” as improved; “v” as impaired) within
TAIR ID [38) allele Yflank 10bp p, 3flank10bp 5 A Z P @ Ggbletaits plantbreeding models using Arabidopsis thatiana [Refl  ©
ENSVATHO1518899:T ttattttttt o ataagatcga  goeglg 629 1076 A -
PIN3 ~  roossssssssssssssssssssssssssosnsossssssnnnnnnnosseeeens A368;024 """"""""""""" develop ent late within plant ovule initiation models using Arabidopsis thaliana
35 (843432,  ENSVATH13788778T ttatttaata ttaaacaaaa ' 1 470 1073 priem. mutants: brassinosteroids upregulate PIN3 that contribute toboth A
T 296+0.20 ovule initiation, A . S
AT1G70940) 0 -C sl size late ovule initiation and increased pistil size [76]
tmp_1 26742916 T _A:A agaactatat ; gttatttttt 2'1 450 20 960 10 A p

within models of plant response to water-deficit stress using

4.66+025 plant response to Arabidopsis thaliana subjected with polyethyleneglycol exposure: PIN4 A

' G
ENSVATHOS2038%:A tttgaaaagy , aatasatgty  ggp0p7 206 005 water-deficit stress downregulation is a molecular marker for plant response to water-
PING = - m — m oo o . defidtstress(77] _ _ _ _ __________
% (814670; ENSVATHIOS01410:A agtacgtaga | aatagtttga g'ggg(l’ 662 1070 A plant
I ) T471¢030 """""""""""" development, within models of plant response to high-nitrate conditions using
ENSVATHI10501411:A gtggetgtet o cttgtaccaa 3' 66i023 1 562 10°° A high-nitrate Arabidopsis thaliana: PIN4 overaccumulation along with increased A
------------------------------------------------------------ C4711030 sssssseeseene-oeo- conditions, shoot- shoot-branching [78]
. . g _6 .
tmp 2 183708 G AT cttcttgtac - aagtacgtag  5ga07g 1074 10°® A branching
. A 3774019 -3
v el L LURRC || ferreact o taveramae 4@ 37 107D rootmeristemsise within plantdevelopmental modelsusing PINS defcent Arbipsis
AT5G16530)  tmp_5 5400527 C_T:T tatatctasa o CEtacttity gaea 369 1076 A rootgrowth - halimu: enlarged root meristem size and enhanced root growth [79]
T 136:0.08 gravitropism,  within plant gravitropism models using PIN7-deficient Arabidopsis
ENSVATH01091865:G ctaagatata . atagtattaa  ,ocoq. | 937 10° A lateralroot  thaliana: lateral roots display upward bending instead of downward V
PIN7  — — mmm m m o o] bending _____ __ _ bendingasimpaired gravitropism[80]_ _ _ _ ___ __
i ) T 145+0.10 2 rhizobacteria within models of the beneficial effect of rhizobacteria on plant
P aone) o AOIeRe || Facatate g teedegrac azwr MV 0TS venchicaletioe,  developmentusing Arbikpss i subjeced with oot
A 136:008 ) plant inoculation by Bradyrhizobium japonicum: host plant transcriptional = A
ENSVATH01091866:C ggggaaaget |, agatatatat  "e.nng 307 102 C  development, reprogramming to overexpress PIN7 resulting in improved
T gravitropism gravitropism [81]
PINS plant within plant development models using transgenic Arabidopsis
. ' C 5614021 development, thaliana overexpressing PINS: reduced plant growth along with
» A"I(‘g?}ﬁél%)m tmp_5 4854180 G T:A ataaattaaa A ceagtgtttt 523024 1237 005 D plant growth, epinastic leaves as developmental defects, the severity of which v
epinasticleaves increases with increasing PINS protein content [82]
' G 3.67+0.24 -6 according to an experimental searching for food allergens from
s, o HIBOTT | aragcsmac g mrtagaene sewx SR04 ity Chinesecultivarsof the common wheat Tricum astioum L. (1759)
40 A"lggéégggb) tmp 3 8641145 A T-T A 3.67+0.24 ! 791 106 A food allergenicity by means of the human immunoglobulin E binding capacity using
P - agacgaacgt p ttagagactc  so6026 : enzyme-linked immunosorbent assay: beta-amylases tumed outto
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! A 3674024 -6 be among the most powerful food allergens, whose allergenicity for
ENSVATHO(BH4250.T ataatagacg | acgtattaga 2.73H).16 167107 A humans increases with the level of expression and vise versa [83]
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically Effect on this trait ('Y: “A” as improved; “v” as impaired) within plant
TAIRID [38) allele Yflank10bp ., 3flank10bp  p 0 A Z P @ e it breeding models using Arabidopsis thaliana [Ref] Y
BAM2
41 (827959,  tmp 4 22057 A CC accettttgt & ctcaacggat ‘éﬁggg 11082 106 A A
AT4G00490) ) ’ _
ENSVATH06672707:C ttctatataa 5 gagetegtga  |aegp 218 005 D
ENSVATH06672712:T aagtcattat ? caatcctcaa éééﬁég 447 10° B A
BAMS  rreeses oo B e
£ (827185  ENSVATHII769885:A amagtcatta | acaatcctca  SHHD o m 405
A A 5.38+0.29
T 7 .-
A Fgggeaataa o greartatac  semoa 120 90 D y
ENSVATH11769886:T caataaagtc A ttatacaatc 4112045 438 10 A
' I 1 310:021 ‘ o
ENSVATHO00256756:A tgatagcata Zi gaacgcgcca 2%;% 1015 10 A
""""""""""""""""""""""""""""""" R, 7 R according to an experimental searching for food allergens from Chinese
BAM6 ENSVATH00256756:T tgatagcata [ gaacgcgeca  4agg5e 1113 10°¢ A cultivars of the common wheat Triticum aestioum L. (1753) by means of
43 (B17789;  wmrmmrmrrrr s Femmmmmmemeneneneees food the human immunoglobulin E binding capacity using enzyme-linked Vv
AT2G32290)  ENSVATHO07907378.T aacaaaaata g aaaaaaaaaa 2%% 301 102 C allergenicity immunosorbentassay: beta-amylases turmed out to be among the most
------------------------------------------------------------------------------------------ I e powerful food allergens, whose allergenicity for humans increases with
tmp_2 13717083 T_A:T caaaaataca ? aaaaaaaaaa gggi\\_gé} 1489 10¢ A the level of expression and vise versa [83]
BAM7 o
4 (819196  ENSVATHI3650292C cattttaata 5 taataatctc  sougls 1636 10° A v
AT2G45880) ) ) _
ENSVATHO3360456.G aacgtaattt 2 taataattac o0 g 06 A
G 4.05+0.25
BmMYy2 N A
P scisay ENSVATOROSTG  oeattat § atstiaccs Sy 165 10° A .
, C 465030
tmp_5_18353506_C_T:T ttaatattga T gattttgata 4215026 1227 006 D l
BMY3
46 (831985  ENSVATHOG989997:C tttcatctta | atasacaga  soonyy 11215 10° A A
AT5G18670) B _
47 CT-BMY ENSVATH14232542:A tgaggtgtaa G aaccgtgtga 558022 11020 10° A \
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(827419; A 3.85+0.24
AT4G17090)
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID [38): minor |, WT WT economically Effect on this trait ('Y “A” as improved; “v” as impaired) within plant ,
TAIRID [38) allele 5flank 10bp . Sflank10bp o A Z P @ Gjabletmits breeding models using Arabidopsis thaliana [Ref] Y
A7
48 (828956  ENSVATHI4305782G aataacctta & tatgtgtagg ggiigﬁ 1570 1070 A v
AT4G28395) : .
_ A 196:0.16 P
o ATiGosesg PNOVATHORZGG - ttagatatet o tatategaca 55 LR2OVI0T A A
(838763)  ENSVATHOZ504083T tgttttttaa ? atataatttg %Z%%g 1263 102 C Vv
ENSVATH01022636:T attttctaag g aagactagaa 45162281:83‘; 639 10 A
""""""""""""""" < -1 VR
5 Amcoyay PTOVATTOBWIOC  agcaagacta o seattegata asmox M 0T y
(5007672) tmp_1_2408515_A_T:T gcaagactag ? aattagatag gg{ﬁgﬁ 868 1070 A
tmp_1_2408545_C_T:T cttaaggtta g aacttacaag gggﬁgg 290 102 C
' according to an experimental searching for food allergens from Chinese —
51 A"(l;glg%z%go tmp_1_6294116_T_CC acactttcta g atgaacaaac 421%(133 1775 10° A cultivars of the common wheat Triticum aestioum L. (1753) by means of - A
AT1G32280 ~ 1.18i0'08 food the human immunoglobulin E binding capacity using enzyme-linked —
52 (840120) tmp_1 11646138 A GG attactatat . taagatatct  [pnaa | 771 10 A allergenicity ~ immunosorbent assay: albumins turmed out tobe among themost A
ATIG36150 ~ 4' 45:027 powerful food allergens, whose allergenicity for humans increases with —
53 (840520) ENSVATHO01212636:T aaaacctaat . gaaaaacaag g1y | 677 10°° A the level of expression and vise versa [83] i
ASA7100: G 7912036 )
5  AmGwess TOVTTOSVIOA | coegmects p MRS qomom | PR C v
(840951) tmp_1_16453819_G_AT gtggcagctg g taaagttata Zg%ﬁgg 205910 A
; C 3524024 _
5 ATiGassy TPLOWRSLOAT | Gacattecte g dtomtata ammp  PPOP D v
(B10952) " tmp 116165604 ATA  taccratatt - ggcttattge  saenZs 340 107 B
ENSVATHO01439009:T aggacattca ‘? tatcaaataa gggﬁg 331 107 B
ATIG62510 L oo mmamiazontne oo A 3060020 aar .
© s ENSVATHOMOOC | cagsacattc o tatatcasat sy 1331107 B "
! A 3054020 -3
tmp_1 23137327 T GC acattcatat c tcaaataacc 3504020 331 10™° B
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’ T 3.05+0.20
tmp_1 23137326 A GC cattcatata c caaataacct 2754018 1230 006 D \Y
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically Effect on this trait (Y: “A” as improved; “v” as impaired) within plant |
TAIRID [38) allele Yflank 10bp .\ 3flank10bp o A Z P Q Ggabletrits breeding models using Arabidopsis thaliana [Ref] Y
AT1G48750 A 1.85+0.13 _
57 (841297) ENSVATH04908482:C atcccctata c atagaaggga 246+021 1522 10 6 A i
AT4G08670 . C 455+).25 -6
58 (826433) ENSVATH14092599:A caattcttat . ttttcttttt 3534022 1624 107° A l
AT5G55460 T 3704024 -
59 (835639) tmp_5_ 22468556 T _A:A gtccatatca A acttatggtt 5904025 11211 10 6 A i
AT5G62080 G 6774046 -
60 (836328) ENSVATH07464841:A tgtasatctt , tgaactaact 485:008 1741 10 6 A l
DIR1
61 (834904  ENSVATHI4611567:C ttttccattt O tagtasaaga  syrgyy L 43 1070 B A
AT5G48485) o .
ENSVATH02803678:C caaatataat A gaacaagttg 280:0.19 324 1072 C
____________________________________________________________ I . - S \
A 2.80+0.19 l )
EARLI1 ENSVATH02803680:G aatcaaatat a atagaacaag 329024 324 107~ C
62 (826860; ) Y1 W L 1= S P acco.rdingtoanexpen'mentalsearch. jngforfqoda]lergensﬁom(fhinese' -
AT4'G124'80) ENSVATH06633044:T tgaataatca T atataataga 155011 1193 10 A cultivars of the common wheat Triticum aestioum L. (1758) by means of
""""""""""""""""""""""""""""""" A280i019T food ' mehumanl'mmmoglomll'nEl?mdmgcapadtyusingerlzyme-lirked %
tmp_4 7407065_T_G:.C agggcaaata c ataaataaac 2512014 254 005 D  allergenicity immunosorbent assay: albumins turned out to be among the most
~ 2'3810‘1 = powerful food allergens, whose allergenicity for humans increases with —
ENSVATH0678339%:T ctataaaact . actcttcact 2'7610‘17 343 10 B the level of expression and vise versa [83]
L o W A T e L kb el ieiaies eeeeeeeeaeeeaeaan
6 (828823 tmp 4 1360312 A CC  ctcacctata © aactaactct o000 | g9 10 A A
ATAG27150)  coeereeerrmmemmmmerem e igﬁﬁ ------------------------
tmp_4 13609315 C_T:T acctataaaa . taactcttca 2.6620.17 253 005 D .
SESA3
64 (828824; tmp_4 13611767_A_T:T tcacctataa Z_,_F\ tacaaacca ;goﬁ(g% | 814 10 A A
AT4G27160) T _
ENSVATHOB430640:A tocatasata ) attcattccc  sanpar 627 1076 A
SESAS o S 1/ Y71 L. B 6 A
65 (835563; ENSVATH07420797:C ataaatatat cattcccact 1 666 107° A A
AR o T R ¢ TS g T
tmp_5 22239219 T CG tctectecat ‘2 aatatattca 3'75F028 527 10 A
66 XYP2 ENSVATHO01769305:T caataataat A tatgaaaaag 198:014 | 670 10°° A _T_
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(815865; o207 L
AT2G13820) | A 2724017 2
tmp_2 5776373 T_AT cttteggega . aaatataaaa 2384014 1301 10 C \
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID [38): minor |, WT WT economically  Effect on this trait ('Y “A” as improved; “v” as impaired) within ,
TAIRID [38) allele 5flank 10bp . Sflank10bp o A Z P @ ubletmits  plantbreeding models using Arabidopsis thaliana [Ref]  ©
CRA1 ENSVATHO08552658:G agtcgactcet 2 tatacctgg égg_fgég 1150 10°° A
67 (B34435, S Vo A
AT5G44120) tmp_5_17758377_T_CG gactctatat A cctggttett 1'&%0%4 122410 A ) ) )
G 322_3?822 according to an experimental searching for food allergens from
T . -6 Chinese cultivars of the common wheat Triticum aestivum L.
ENSVATH02464066:A ttgatat t tt 541 10° A
........................................ acgaagAaaaaacagg;iﬂéﬁ e " (175t1;)bymeansofﬂlehumanimmunoilgﬂlﬁnEb£dgng
T -6 lergenici capadity using enzyme-linked immunoso assay: globulins
6 (Oronn L ALBEC | aotractrea ¢ arettemaea samoa 0700 A tumed ot o be among the most powerful food allegers whose
’ A 392+028 -6 allergenicity for humans increases with the level of expression
ASCHTTIO) ENSVATHORGBEG  satftactts g fatgtfasad  spagy 07 107 A andtviwrsa[$3] __
ENSVATHO6262344:T aatgecatta o S9EEERAAtt 3704014 005 D v
AT2G28490 G 243+0.17 - N
69 (817397) tmp_2 12181043 C T:A acacatatat A catgcaccct 1574011 1 893 10°® A \Y
excessive light stress within plant excessive light stress response models using T-DNA-
’ A 5914029 -6 I " based ZML1-knockout Arabidopsis thaliana (ecotype Columbia-0):
7ML tmp_3 7421965 A_GG ttggctaaaa g @dgcccaaga 8.36+043 L 973 107 A p};%toblea&mﬁ, impared photoprotective response to excessive light stress up to
70 (821670 plflo hosy ctivation photoinactivation of photosystem Il and severe photobleaching [84]
AT3G21175) ; - _5%029 ___________ plant fertilty, self- Mﬂ;ﬁpﬁéﬁh&ﬁp@ﬁ%&&éﬁ@%@e@ e thlzésfca_ i
’ 91+ -3 . I napus) lines overexpressing BnZML1: in self-incompatible
ENSVATH00337517:T gacgcegttt ., getaaaaaag 5254007 1337 10° B w mc?ircncr())ziir:ll"bﬂalttiyb,ﬂj s , a partial breakdown of self-incompatibility nseasa
gma P ty partial stigmatic compatibility [85]
excessive hﬁ stress within plant excessive light stress response models using T-DNA-
! c 7.06+0.31 I " based ZML2-knockout Arabidopsis thaliana (ecotype Columbia):
L2 ENSVATHO01345200:T tcaacaaaaa . agagaccaat 7594031 1 241 005 D p};%tobleadun%, impared photoprotective response to excessive light stress up to
71 (841585; plflot;;lsay ctivation photoinactivation of photosystem Il and severe photobleaching [84]
A ENSVATHO4934698:A agtatttatt | atatctco 31H019 199 005 D Lt garx?fg Pﬁgﬁiﬁ;&gﬁgﬁﬂﬁfiﬁﬂ%ﬂ ‘gafggad%%y& v
g 2 99 5934018 99 0 lgmifcation 8e ngm&c?p}; Zle\/IL%0 up-Iegl,llz};lor(’li can de;cé
cation as a plant response to mechanical damage
ZPR3 ! G 278+018 -6 plant within plant development models using transgenic Arabidopsis
71 (824443, ENSVATH04513629-A ttatttaatt . tattaagatg 249+0.14 L 25510 development, thaliana (ecotype Columbia) overexpressing ZPR3: only newly v




14 of 22

AT3G52770) curleddownward ~ emerging leaves were curled downward after 22 days after
leaves stratification [87]
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN * SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor ., WT WT economically Effect on this trait (Y: “A” as improved; “v” as impaired) within plant |,
TAIRID [38) allele Yflank 10bp ;) 3flank10bp a0 A 2P0 Ggabletrits breeding models using Arabidopsis thaliana [Ref] Y
Patl ENSVATHO3444105:T teamcttttt C aataagttgg 4.(13910%4 907 106 A circadian period, \Nlthln plar_lt devel(_)pment models using Arabidopsis thaliana traqsfected
7 S T T2 =2 313016 FS— hypocotyl ~ with plasmid carrying one more ZTL gene copy: ZTL overexpression may
AT5GS73/60) ENSVATHO7439752-A G 439+0.24 648 106 A length, flowering be amolecular marker for prolonged circadian period, increased length of
agattttaat , acatttttce 3.39+020 ’ time hypocoty], delayed flowering time [88]
ENSVATH13630240.G ccgtgaatat ‘2 ttttagcatc 2;1;824; 328 102 C
.......................................................................................... '...._...........l...................
tmp_1 21667503 _A_CG tcaaatcttt T accgtacgaa 371424 733 107° o o . . .
b c SR AR .- Ve plant within models of plant susceptibility to parasites using transgenic
c 371:024 -3 p susceptibility Arabidopsis thaliana (ecotype Columbia) susceptable to nematode: both
’ATH01393400:T 1 107 B
s Qe ENSVATHOGBAOT satattreag o oatcasatgy  Gopgn AL 100 B e defency and exasofcmain ZW 1 sl vaants may beamolecar
! G 371024 3 parasitt  marker of the nematode reprogramming the normal gene expression
IS0 ENSATHOSTSSA | asgatgecgt | satafatett o 4% 107 B romprammin  patemofahcaliy bostpartorsuseopbiy o ncion by i
) C 3714024 -6 A gofhostplant parasite [89]
MO G IR | gmmetarar p sttt oz BI04
mp_1 21667691 G TA  attttageat  asatgeagat  agegag 279 107 C
- 2334016 within plant recombination models using T-DNA-based ZYP1a-knockout
tmp_1_7865301_A_G:C ttctecggta . aaaagaccac 4' 4610'29 1 1400 10°° A Arabidopsis thaliana (ecotype Columbia): meiotic defects reducing fertility V
y 90]
7 PR it e e T T plant - ---- PO
G 5204027 ) . . asaheuristic contrast to articles only on various loss-of-function variants of
74 Aﬁéigzito) ENSVATHO01087323T tgctagggtt ., cgtttatgaa o5 .55 259 1072 gg%rgslgﬁg the plant ZYP1a and ZYP1b genes that we could find in the current state of
--------------------------------------------------------------------------------------------------------- Tommmmrmeeee ’ the PubMed database, which report meiotic defects reducing fertility in such A
G 5224027 -2 lants [90]: excess ZYP1a might hypothetically contribute to the
ENSVATH11780374:A ttgttett tagtt 264 107~ C p VP
Jrrettee p aatadttadt 164033 maintenance of normal meiosis and fertility in plants
ENSVATH11780638:G cggtataaat é actttatttc %égg 298 1072 C within plant recombination models using T-DNA-based ZYP1b-knockout
------------------------------------------------------------ A2211014l Arabidopsis thaliana (ecotype Columbia): meiotic defects reducing fertility V
tmp_1_7867104_A_G:G cttcatcggt a taaataactt 4 3510'27 1511 10°° A [90]
ZYPlb T T T T T T s s m s mm—m oo — o m e — e — o A T T T T T plant - T s s s s s m s s s s m
T 852+0.32 - L
75 (838834, ENSVATH04622206:C cagattgaaa c gtagctcgtt 6.38:041 781 10°° A recombination, asa heuristic contrast to articles only on various loss-of-function variants of
ATIG22275)  weresssssssssssssssssssssssssiiansiin s .1 I mesiosis, fertility - the plantZYPZa and ZYP1b genes that we could find in the current state of
ENSVATH04622207-A agattgaaat . tagctegttg 4' 6410'36 11404 100 A the PubMed database, which report meiotic defects reducing fertility in such A
------------------------------------------------------------ G929+060 plants [90]: excess ZYP1a might hypothetically contribute to the
ENSVATH11780637:A gogatattet . agtctctgac  (oloa, 842 10°° A maintenance of normal meiosis and fertility in plants

............................................................................................................................
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. G 9.29+0.60 )
tmp_1_7867030_G_A:A cgttgatcat ,  ccaagtggee 8204050 276 107~ C
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically Effect on this trait ('Y: “A” as improved; “V” as impaired) within plant |,
TAIRID [38) allele Yflank10bp ., 3flank10bp  p 0 A Z P @ e it breeding models using Arabidopsis thaliana [Ref] Y
] T 3.33+0.26 -3
7 s LTOCIORA || caretteste p cegtacarac sowoot 9% 107D fitripening  withinplantiitripeningmodelsusingthe strawberry (Fragariax
AT3G02830)  tmp 3 613745 T GG ttogtetacg g acatacacas gﬁ%g 1048 10°6 A Sucrose content ananassa) mutants: FaZFN1 deficit along with reduced sucrose content [91]
ZFN2 N s e . ,
’ T 3.88+0.28 fruitripening, within plant fruit ripening models using the strawberry (Fragaria x
78 AT(§ é_z,gg?,o) ENSVATHO708096.C aatttattaa c cegtacacgg 439+031 L 245 006 D sucrose content ananassa) mutants: FaZFN2 deficit along with reduced sucrose content [91] v
A 2714021 5 according to the only article that we could find in the current state of the
N3 ENSVATH06976768:G catacatact a accaaatcag 3'21:0 1 1319 10~ C flower PubMed database, which has empirically concluded based on the combined V
T _______ analysis of gene expression data of Arabidopsis thaliana developmentin  _
79 (831516, development, . . . . . ,
ATSG16540) T 7194033 flowerine time  COmparison with plant gene phylogeny in both Arabidopsis thaliana and
ENSVATH06976772:C tagttttttt . ctttettttg 6. 68+O'33 1217 0056 D J Oryza sativa: ZFN3 excess and deficit might positive and negative effect, A
T respectively; on both flower development and on flowering time [92]
asaheuristic contrast to the only article thatwe could find in the current
lant erowth, state of the PubMed database, which reports about plant development
ZFP10 T 1884012 éj ﬁgrl;o e af,s models using transgenic both Arabidopsis thaliana and Tobacco, which
80 (818351, ENSVATH13564244:C tttaatttc . ttttatataa 2'10:0'13 1239 006 D develo %n ent,  COVETEXpress ZFP10 along with dwarfing, abnormal leafs and floweringas A
AT2G37740) T ﬂowerig time early as higher ZFP10 abundance: ZFP10 deficit might hypothetically
J contribute to the maintenance of normal plant growth, leafs development
and flowering time [93]
T 358+0.17 -6 asa heuristic contrast to the only article thatwe could find in the current
ENSVATHO01980798:A tttatttttt taattt 490 107 A y
a _____________ Aaaaaac4211019 ________________________ state of the PubMed database, which reports about plant development
. T 3.58+0.17 -6 models using transgenic both Arabidopsis thaliana and Tobacco, which
ENSVATHOSIB2SC  Chtetttass o aatbtocact  yhegpy 4% 1077 A overexpress ZFP1 1 along with reduced stem elongation,abnormalleaf
] T 358+0.17 stem shape, and sterility: ZFP11 deficit might hypothetically contribute to the
ZFP11 ENSVATI“Il%lSOg7C attttatttt C ttaaataatt 385:021 202 005 D eloneation. leaf maintenance of normal stem elongation, leafshape, and feltlllty [9 4]
8L (@184 - - oo N : AR shapefertliy oo oooomoimioes
AT2G42410)  ENSVATHO05703252:T ttattttttt T aataatttcc 3'31 +O'18 216 005 D gte’ rility 0
""""""""""""""""""""""""""""""" A358_+017 within plant development models using transgenic both Arabidopsis
ENSVATH14608579:T tattttttta T ataatttcca 1'8910‘11 1684107 A thaliana and Tobacco, which overexpress ZFP11: reduced stem elongation, V
------------------------------------------------------------------------------------------ DIl eeneeeeeeeeeeee b al leaf shape, and sterility [94
tmp_2 17657744 A ATTT ~ tttttatttt > tetttttasa o004 215 095 D conomallestshape andseriiy B4
P AL T 3324017 o
ZFP2 L40609" ¢ 4474015 -3 flower within plant development models using transgenic Arabidopsis thaliana,
&2 (835856, ENSVATHO7 T tagasaaagg , atacattaac 396+0.24 1352107 B abscission,  which overexpress ZFP2: asynchronous and delayed abscission of flower
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AT5G57520) flower  partswith changes in morphology that reduced both pollination and fertility
morphology, [95]
pollination,
fertility
Table S1. Cont.
A. thaliana Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37 TAIRSNPID [38]): minor ., WT WT economically Effect on this trait ('Y: “A” as improved; “v” as impaired) within plant .
TAIRID [38) allele Yflanl10bp pyy 3flane10bp iy A Z P Q aluable trails breeding models using Arabidopsis thaliana [Ref] Y
. G 4994026 -6
FTOVATHIPOSOA, cocacrraar p fasttattay  aeuo1s 101107 A
: T 4994026 -6 semidwarf
’ATH07038345 34 107° A
7FP3 ENSV ...... 07 ........ A ........... tta atgtattAgttgga Ctat L3302 9340 ________ growthhabit,  within plant development models using transgenic Arabidopsis thaliana
y A 499+0.26 -3 fertility; light overexpressing ZFP3: semidwarf growth habit, defects in fertility; and
P ooty VARG oot g torertratt  asens  TO% 107 B eensitiy  enhancedsensifvityofhypocotylelongation toredbutnoto fr-redor
tmp_5 8687115 C_A:A ccaaataaat g tgaaccggaa i%ﬁg 580 10° A g}éﬁ(é;gtg;ll bluelight [96]
tmp_5 8687157 T_A:A acacacttaa g gtatttgttg %g’z_ﬁﬁ? 809 10 A
ENSVATHO1479027:A tacatgatta j atgrattttt —3or01s 932 107 A hypersensitivity within plantdevelopment models using T-DNAbased double ZFP3-ZFP4
Y T T265_F017 ----- Jrommmmmeneneeaeeeen toabscisicacid, knockout Arabidopsis thaliana treated with abscisic acid: hypersensitivity V
84 (842928 tmp_1_24622162 A_T:A cttacatgat , atatgtattt 389019 938 10® A germination to abscisic acid reducing germination efficiency [96]
ATIGE6140) T e T e hypocotyl ~ within plant development models using transgenic Arabidopsis thaliana
ENSVATHO01479026:A atgattatat , tatttttatt 164013 1921 10°° A lengths, seedlings overexpressing ZFP4: reduced hypocotyl lengths of germinated seedlings V
T development [96]
ZFP5 tmp_1_3449540 A T:T catgactaat ‘? taaaaaaccc %%B% 732 1070 within plant development models using ZFP5 loss-of-function mutant
8 (837588, rrrrrrreenesssesssssssssssssssss s G i 841012 ----- Joememmmeneneeeeeees trichome number  Arabidopsis thaliana: a reduced number of trichomes on sepals, cauline vV
AT1G10480)  tmp_1 3449548 C_ATT atataaaaaa , ccttcataca  5p5073 254 005 D leaves, paraclades, and main inflorescence stems [97]
as a heuristic contrast to the only article that we could find in the
] A 4394023 -6 current state of the PubMed database, which reports about plant
ZFP7 tmp_1_ 8727258 T_CG agacactttt ., ttctececatg — geoin3) 674 107 A hypocotyl development models using transgenic Arabidopsis thaliana
86 (839077, ! lengths,seedlings  overexpressing ZFP7 along with reduced hml lengthsof A
AT1G24625) 4 """""""""""""""""" development t%lerrrﬂpahedseed]ngs:ZFWdeﬁcitrrﬂghth etically contribute to
tmp_1_8727262_ A_GC tggoagacac & tttattctce  aeega 674 1070 A e maintenance of nonnalhypoggl lengths of germinated seedlings
ZFP8 " 365:024 5 _ ~ within plant development models using ZFP8loss-of-function mutant
87 (818794, ENSVATH05701009:-G tctaatatac , aatgaaaaaa 4094019 | 283 107 C trichomedensity Arabidopsis thaliana: reduced trichome density on upper caulineleaves Vv
AT2G41940) o and branches [98]
ENSVATHO3054081:T tcttasatac O agtttttaat —oooiol® 65 106
7 g%%ig """""""""""" égﬁiﬁﬁ%ﬁg within plant development models using Arabidopsis thaliana
88 (831219, ENSVATHO03054083:G cagtttttaa . tacaaattac 3204020 1 344 1073 interveinal leaf overexpressing ZIFI: increased Zn tolerance leading Zn retention inroots  V
ATSG13740)  -----ommmmsm s mm oo A379;019 ---------------- P chlorosis along with interveinal leaf chlorosis [99]
ENSVATH06963789:T atctttttta [ aaaaaatatg 2414016 1085 10™ A
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mpSMRCAN | tesgctata p sartastate  ouigig 67 107 A
tmp_5_4432205_A_T:T tettttttaa o assmatatgt  sgegie 750 1070 A
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37) TAIRSNPID [38): minor ., WT WT economically  Effect on this trait (Y: “A” as improved; “V” as impaired) within
TAIRID[38)) allele 5 flank,10bp ;;, 3flank,10bp min AZ P 0 viuabletris plant breeding models using Arabidopsis thaliana [Ref] Y
ZIFL1 ENSVATH14020110:C atcatcatca g attataaaaa ;?%ﬁ 346 10° B rootlength, cobalt within plant development models using Arabidopsis thaliana carrying
89 (831220,  rreeeseseeeeeessssssseeeesessoseee e g i 874_7012 ------------------------ sensiti\;ity disrupted ZIFL1gene: reduced rootlength and decreased sensitivity to V
AT5G13750)  tmp_5 4437787 T GG catcatatta ., aaaaatggtg 396035 1400 10°° A inhibitory cobalt [100]
ENSVATHIDMIGGT setaettate | tasssacaa Sy 476 107 B
ENSVATHOGSATGGT csacacace 7 agatateeta  jmgw 35 107 B
C 6.10+0.38 -3 resistance to cation
’ATH06184768:T 4 107° B
ZIFL2 ENSV ...... 06 84 68 .............. tatt tggcgc LI tt taga ataa 024031 364 ; 0 ________ cesium toxicity, within plant development models using T-DNA-based ZIFL1-
G 5.00+0.30 potassium knockout Arabidopsis thaliana: reduced sensitivity to cation cesium as
N ey NOVATIBISNT ...oateerentt g feseacaaca 43022 T 2% 0% D regponsiveness piant tosicfor plant,aswellas improved responsiveness o potassiumasan
T 5004030 - ) with, plant essential mineral nutrient for plant growth and development [101
ENSATHIGINGA | oetaccrest , togrerert  glo 20700 A - Sl S
mp3IXETNTGG | assatcrtgr ¢ tgtassaca Gy 248 005 D
A 6.10+0.38
tmp_3_15655356_A_T:T tccgaagaaa T taattatcct 563029 198 005 D
. T 258+0.19 6 within plant stress-response models using rice (Oryza sativa L) under
zene  OVATHOISEA o somasagges p frevresn amex NP0 A o ehteress  droughtstressincomparisonwithanomn bymeansofwhole
91 (837390, a 258019 s genome transcriotome profiling (ie, RNA-Seq data): ZIGA4 A
AT1G08680)  tmp_1 2762564 G_C:C gagtattaat . gaaaacatgt 308022 308 1072 C 1espo downregulation may be amolecular marker for plant response to
. drought stress [102]
. G 2.12+0.14 within plant stress response models using a mutant line of
o ek, (PAASICICTA | tctatasss  ctectctttc  pls 2% 005 D pysressrepone, Arbdopst thlamawinsvacuormomiane doftsenstiet
! | A 2124014 -6 Zn-toxicity stress  zinc: the expression level of ZIP1 was markedly reduced, to 30% of the
AT3G12750)  tmp_3 4053233 T AT ttctetetat [ aaaagetect 2754018 576 10 control, as plant response to Zn-toxicity stress [103]
ZP10 plant stress within plant stress response models using mature Arabidopsis
. T 1.69+0.13 - thaliana (ecotype Columbia) shoot tissue from salt-treated plants:
B AT(%%%%O) ENSVATH14930063:C ttgtcttata . aagaagatta 274018 L 94l 10 A r&ponse high-salt ZIP10 downregulation is amolecular marker for plant response to A
high-salt stress [104]
ZP11 plant-environment  within plant-environment response models using rice (Oryza
) G 278+0.18 -6 response, sativn): ZIP11 upregulation may be a molecular marker for plant
H A.ﬁéé%gll’o) ENSVATHO4513629-A ttatttaatt ., tattaagatg 249+0.14 1255107 A environmental iron nse to environmental iron (Fe) deficit rather than those for
(Fe) deficit zinc (Zn), copper (Cu) and manganese (Mn) [105]
ZP2 ] T 3334021 -6 A plantdevelopment,  within plant development models using Arabidopsis thaliana
% (836071 ENSVATHO3453066:C tatgtacttt . tgtagtacaa 438+0.26 1 627107 A severe leaf chlorosis, defective in Zn/Fe-transport system under Zn/Fe deficit stess : Z]P2
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AT5G59520) lethality in soil, downregulation in roots along with severe leaf chlorosis and
defectiveleaves,  lethality in soil as well as reduced chloroplast thylakoid stacking
defectivestems,  into grana, lack of g)a]jsade parenchyma differentiation in leaves,
defectiveroots,  reduced number of vascular bundles in stems, irregular patterns of

Zn/Fe deficit stress enlarged endodermal and cortex cells in roots [106]
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM,, in silico Hand-curated annotation using the PubMed database [39]
& 8
#  (EntrezID[37] TAIRSNPID [38): minor _, WT WT economically  Effect on this trait (Y “A” as improved; “V” as impaired) within
TAIR ID [38) allele Yflank 10bp p, 3flank10bp 5 A Z P @ Ggbletaits plantbreeding models using Arabidopsis thatiana [Refl  ©
T 3314023 6 plant development,
Z2IP4 tmp_1 21204893 A TA ttaaaaacta a addaaggecca 412017 545 107 A ars;rlccl)ll())lla;ts within plant development models using transgenic ZIP4 loss-of-function
9% (842113,  rrrrermermereene s s s s UREEREELRE LI membrane Arabidopsis thaliana: abnormal amyloplasts and defective vacuolar Vv
AT1G56590) tmp_1 21204897 T CG aacgttasaa A g tagaag 3314023 513 106 A endodermis, membrane in living endodermal cells of inflorescence stems [107]
G 425+0.30 .
inflorescence stems
ENSVATHO1014951.T agtatataat  taacassasa  oooi0 198 005 _
T 1.7240.13 cadmium (Cd) o . , .
ZIPS  rrmerreeemeemsssossssssssssssssssssssssssssosssossoesees AT 156i0q0 " e tolerance seed within plant seed development models using ZIP5 knockout Arabidopsis
97 (837029 ENSVATH04523437-G atattaaagt tataatataa Can 11353 1076 . thaliana: increased tolerance to cadmium (Cd) and decreasedseed ~ V
G 2.59+0.09 mineral X .
AT1G05300)  wrrnmmm=sssssrssrmrmmmome oo oo s o concentrations mineral concentrations [108]
ENSVATH10632198.A catattaaag ; atataatat 2’ 6010‘17 1103 10°®
71P9 stress . within plant stress response models using Arabidopsis thaliana under
) G 500023 6 A PO iron (Fe) deficient growth conditions: ZIP9 upregulation in both in
98 . _géggggo) ENSVATH06815813:A ccttgttaac . tacgtgcacg  yisons L 509 10™ A iron (Fe) deficiency shoot and roots may be a molecular marker for plant response to A
iron (Fe) deficiency stress [109]
' A 222+).14 -3 fruitripening,
ENSVATH04553455:G agattttatt ., tagttgtagt 274+0.17 421 10 breaker stage,red-  within plant fruit ripening models using proteom profiling of mature
Z1S0 ! A 222+0.14 -3 ripestage, lutein  green (MG), breaker (BR) and red-ripe (RR) stages of tomato (Solanum
9 (837626, ENSVATHMMW ___________ agattttattTtagttgtagt 2744017 l42110 ________ excess,yellow  lycopersicum) mutants: SIZ-ISO downregulation in both breakerand Vv
AT1G10830) - 2294014 pigment, ethylene red-ripe stages along with excess of lutein as the main yellow pigment
tmp_1_3607591_A_T:A gagattttat . atagttgtag 2 5410'15 315 102 C deficit, fruit and deficit of ethylene as an important regulator of fruit ripening [110]
e ripening regulator
early stress within plant stress response models using proteome analyses of
KT a 7765044 response; high-salt rapeseed (Brassica napus) seedlings pretreated with 245 mM NaCl or
100 (841995, tmp_1 20713462 G_T:T cacttgctet ., aacgttacca 4'7%'22 11345 107 sgess érou oht 25% polyethylene glycol to imitate environment saltand drought A
AT1G55480) e st’ress stresses: BnZKT upregulation may be a molecular marker for early
responses of plants to saltand drought [111]
246 according to the identification of this gene for the first time via
. ! G 278+0.18 ethylene searching for homology to the tomato gene E8 in a cDINA library of
101 Aﬁé?)é?}io) ENSVATHOB13629:A ttatttaatt , tattaagaty  ,q.014 | 2% 005 D responsiveness  A. thaliana: 2A6 excess may resist ethylene response in etiolated v
seedlings, leaves, stems and flowers [112]
102 2CysPrxB - tmp 5 1919025 T AA tatttgtatt T tcttaattat  43%:019 1751 100 A  photosynthetic asan heuristic contrast to plant developmentmodels using A
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o517, A 3019 efficiency Arabidopsis thaliana 2-Cys Prx B knockout: 2-Cys Prx B excess may
AT5G06290 i h thetic effici der high-light growth
| ENSARmSRA | ettt sty Ggen 907 B B
y T 439+0.19 -3
ENSVATH13940029:C ttcttaatta  tatgattgga 381028 332 10° B
Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN + SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37] TAIRSNPID[38]): minor _, WT WT economically Effect on this trait ('Y} “A” as improved; “v” as impaired) within plant ,
TAIRID [38) allele Yflank10bp ;) flank10bp  p A Z P @ able it breeding models using Arabidopsis thaliana [Ref] Y
within the framework of a comprehensive experimental and bioinformatic
. A 196+0.11 3 phytosterol study of the reticulon gene family and the proteins encoded by them:
ENSVATHO4886215T atttataaat . taagtattct 2274013 | 363 10 overproduction 3BETAHSD/D1 heterozygous mutant lines show increased sterol levels in
_____________________________________________________________________ rootsandleaves[114]
! G 5.36:023 -6
EROVATTIOTSeT eattasac p seteartar agmon 7O A
3BETAHSD/D1 ENSVATHOIMAIC gatttcaaaa ‘2 ataaaataaa Zﬁg 765 10° B
103 S G G536+O23 """"""""""""
AT1G47290)  ENSVATHUSSET tttgttggca T aaaattaaac 4'7L:0 19 436 102 A narrow  within the framework of a comprehensive experimental and bioinformatic
53&023 ----- Prmmmmmmmmennaeees endoplasmic study of the reticulon gene family and the proteins encoded by them: Vv
ENSVATHMSA21T taaacgaata ? attatgcaat 3'04;0 3 130410% A reticulum 3BETAHSD/D1 excess can narrow the endoplasmic reticulum [114]
‘ INSVATHIOASEA  attescatit C cmmamatans 36028 ooty
______________ PUSRA L Crreagatee ) sassaatasa 419w TR0 A
T 1.96+0.11
ENSVATHIARGG tttataaata a aagtattctt 1804012 203 005 D
ENSVATHOM6672A asaacacgea | atttctatat a0 278 1072 C
"""""""""""""""""""""""""""""""""""""""""""""" P P LR AL . within plant innate immunity models using idopsis thaliana 4c13-
T 1904013 P infection thin plan del Arabidopsis thaliana 4cl3
iy DOAHEZREC cacatticta o atattettta gy LSOO A g defdentmuantsimioimpodessanceagins Padomonesingee
1 14;
% licee I TGC ccacacattt 5 tttcttcact  arpes 1110107 A
L s within plant cold tolerace models using rapeseed subjected with TDNA
tmp 1 24171580 G TA acgcacattt tatatattat aan. 1571 10® A coldtolerance insertion carrying homologous A. thaliana 4cl3 gene: improved cold \
A 148+0.08
tolerance [116]
according to a phytopharmaceutical study on how to produce natural
4C1L5 T 1404010 hvtomedicatio phytomedications using super-producing yeasts carrying plant genes: 4cl5
105 (821677; ENSVATH00337714:G atggcttata . acaaaatcat 3'98:0'29 11996 100 AP yto deficiency in plant reduces content of natural avenanthramideswith Vv
AT3(G21230) o antioxidant, anti-inflammatory; and antiproliferative bioactivities in plant

foods [117]
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within economically valuable plant breeding models using T-DNA-

y ¥ -6 based 4d8-knockout Arabidopsis thaliana: compared with wild-type
tmp 5 15213636 T GG agtgaatatt atagtasata  5g9.015 ¢ 1321107 A plants, 20% decreased content of ubiquinone, which is the herbal food
4CL8 herbal food
oo~ gipplements - — - — — = — = = supplementcoenzyme QIO[118] _ _ _ ________
106 (833792 supplements, - -~ . . . :
ATSG38120) coenzyme Q10 within economically valuable plant breeding models using T-DNA-based
ENSVATHI2149211:T " ea © Lattoot 406+0.23 1289106 A 4cl8-knockin Arabidopsis thaliana: compared with wild-type plants, 50%
’ cactasaata o, aaatatteg 2.34+0.15 T2 increased content of ubiquinone as the herbal food supplement coenzyme
Q10[118]
5FCL a 5584029 wih rate asa heuristic contrast to the only economically valuable plant trait breeding
107 (831144, ENSVATHO03052038:A tgtcgtttat gtttggaata 3m 73 11238 100 A g;i% werin ” model using the T-DNA-based 5-fcl knockout Arabidopsis thaliana (ecotype A
AT5G13050) - 5 Columbia): increased growth rate and accelerated flower onset [119]
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Table S1. Cont.
A. thaliana gene Candidate SNP marker Kb, nM, MEAN+SEM, in silico Hand-curated annotation using the PubMed database [39]
#  (EntrezID[37) TAIRSNPID [38): minor |, WT WT economically  Effect on this trait ('Y “A” as improved; “v"” as impaired) within plant ,
TAIR ID [38) allele Yflank10bp o) 3flank10bp a0 A2 P @ bl traits breeding models using Arabidopsis thaliana [Ref] Y
; A 1.05+0.10 -6
DI e q rvecseats ammn P70 A
C 1.05+0.10 -6 L within economically valuable plant breeding models using T-DNA-
ATH04890271:T 58 10° A germina
ENSVATHOSOZIT comtemtis g tatatataca g | SSUOA g el oo iy i Sk
A 1.18+0.10 3 (ecotype Columbia): compared with wild-type plants, slowed seed
5PTASE]l  ENSVATHI3411044:G atatatatat , tatgaatatt 143:010 345 10° B hypocotyl germination and decreased seedling h iyl growth [120]
108 @41160;, T AT 118010 6 growth
ATIG47510)  tmp. 117438445 T_G.C atcaatatat c tatatatgaa 1' 6310'13 550 107 A
A 375025 development of within plant auxin response models using Arabidopsis tissues treated
ATH07633212:T 297 1
ENSVATHO7633 tatatatatg , atattgaada 373,024 T 7 10°¢ ﬂowers, leaves, with auxin and, next, studied with gPCR: auxin upregulates Sptasel1 in A
'''''''''''''''''''''''''''''''''''''''''''' G S 0s T roots,siliques, - flowers, rosette leaves, cauline leaves, roots, siliques, bolts, and seedlings
tmp_1 17438527 G_AT tetttgtagt . aacaccattt 3:0010 21 884 1070 A bolts, seedlings  along with corresponding improvements in their development [121]
. A 9.87+045 ) root within economically valuable plant breeding models using Sptase13-
DOV foncesene iy treontttt wmow 27 T07C gravieopism,  delicnt Ambidopss il 5pt3 ecoiype Columbial oot
A 6944036 ! seed gravitropism hypersensitivity, extended expression of the auxin efflux A
spTASEls  MP-11682324 A GG tegtetteat | tttetetcte  gooo.0 640 10° 6 A germination,  carrier PIN, resistance to inhibitors of both seedling growth and
109 (37069 —-- - —mmmmmmmm e e e oo oo seedinggrowth __ ___ infracellular circulation of PIN'proteins [122] _ __ _ _ __ _
; G 9.87+045 6 within economically valuable plant breeding models using 5ptasel3-
ATICOG0) ENSVRTHOZT, | foocmactes p sersestert  sowmozs 701078 woorgrowth,  deficnt Arbidpss e trarsfected with vector caying an
- 9874045 ) low-nutrient  aditional normal copy of this gene: improved root growth as an additive A
ENSVATH10657775:A aacaaasaca , tcgttttttt 9'0210' 11 279 102C  conditions complementation to the initializing Sptase13-deficient plant with

decreased root growth at the low-nutrient conditions [123]




Table S2. Significant correlations between in silico estimates of the equilibrium dissociation constant Ko of an arbitrary plant TBP-
promoter complexes, which were documented within the AtSNP_TATAdb database [this work], on one side and strength values of the
same promoters, which were independently experimentally measured in vivo [125], on another side that are robust to variations in
statistical criteria examined, genomic environments and plant species under study as well as their tissues and growing conditions.

AtSNP_TATAGdD [this work] Promoter strength (log:-values; normalized to the 35S minimal promoter), in vivo magnitudes [125]

Transcript, Kb, Gene no enhancer, with enhancer, noenhancer, withenhancer, noenhancer, with enhancer,
Ensembl Plants ID  nM, TAIR ID/[38] tobacco leaves, tobacco leaves, tobacco leaves, tobacco leaves, maize protoplasts, maize protoplasts,

[31] in silico light light dark dark dark dark
1 EMB3101-201 3.35  AT1G05600 -0.69 -1.02 -1.02 -0.31 -3.92 -2.29
2 NGA3-201 252  AT1G01030 -2.03 -0.19 -1.35 -0.56 -1.94 -1.08
3 1QD18-201 1.85 AT1G01110 -1.03 1.99 -0.81 2.58 -1.58 0.18
4 AT1G01130-201 6.08  AT1G01130 -2.56 0.52 -1.85 0.98 -2.83 -0.51
5 GIF2-201 293 AT1G01160 -1.42 1.22 -1.91 0.86 -3.11 -2.37
6 CYP78A8-202 356  AT1G01190 0.62 3.64 -2.61 4.02 -0.42 1.33
7 FKGP-204 5.21 AT1G01220 -2.86 0.01 -1.63 0.92 -3.03 -1.75
8 AT1G01225-201 4.88  AT1G01225 -3.07 0.92 -2.99 1.00 -3.05 -2.12
9 AT1G01230-201 418  AT1G01230 -2.28 1.33 -1.70 1.06 -3.36 -2.31
10 AT1G01240-201 6.24  AT1G01240 -2.22 -1.22 -1.15 -0.17 -2.68 -1.90
11 AT1G01260-201 489  AT1G01260 -1.79 0.32 -1.14 0.28 -2.80 -1.41
12 AT1G01355-201 544  AT1GO01355 -1.77 2.39 -1.56 2.42 -2.32 -0.89
13 HTR12-201 2.85 AT1G01370 -2.74 -0.86 -2.35 -1.01 -3.34 -2.28
14 AT1G01440-201 217  AT1G01440 -1.25 2.37 -2.36 1.99 -2.27 0.60
15 AT1G01500-201 450 AT1G01500 -0.13 1.08 -1.51 1.23 -2.43 -0.75
16 AGL28-201 1.72  AT1G01530 -1.15 3.06 0.32 3.94 -2.83 -0.28
17 AT1G01540-201 1.56  AT1G01540 0.20 3.53 0.01 3.30 -2.32 0.75
18 BPS1-201 3,55  AT1G01550 -0.18 0.44 0.28 0.29 -1.78 -1.00
19 AT1G01640-201 4.00 AT1G01640 -1.77 2.99 -2.07 2.99 -1.83 -0.25
20 SPPL4-201 3.80 AT1G01650 -2.05 1.02 0.81 2.07 -1.85 -0.59
21 AT1G01670-201 290 AT1G01670 -1.39 2.50 -1.11 2.61 -1.93 -0.76
22 PRD3-201 1.86  AT1G01690 0.56 1.65 -1.03 1.41 -1.77 -0.27
23 AT1G01730-201 1049 AT1G01730 -2.76 -0.35 -2.74 -0.17 -3.49 -1.27
24 AT1G01760-202 9.61 AT1G01760 -2.25 -1.06 -2.31 -0.64 -1.43 -0.10
25 AT1G01770-201 1.08 AT1G01770 -2.64 1.56 -1.67 1.26 -2.67 -1.48
26 PLIM2b-201 212  AT1G01780 0.05 1.51 -0.18 1.40 -1.80 0.42
27 PEX11C-201 445  AT1G01820 -1.54 1.78 -1.79 2.27 -3.17 -1.94
28 AT1G01830-203 1.77  AT1G01830 -2.34 0.86 -2.22 1.68 -2.71 -0.54
29 EDA10-201 7.07  AT1G01960 -2.14 1.20 -1.99 0.65 -3.47 -2.88
30 GAE2-201 2.37  AT1G02000 -2.51 0.93 -2.49 0.89 -3.45 -2.38
31 VAD1-201 714  AT1G02120 -2.56 -2.33 -3.34 -1.05 -7.29 -5.50
32 AT1G02150-201 5,53  AT1G02150 -2.32 1.10 -2.33 1.76 -3.82 -0.72
33 AT1G02160-201 1.71  AT1G02160 -0.71 1.49 -0.42 2.62 -2.34 -0.32
34 NAC004-201 210  AT1G02230 2.77 2.43 2.17 2.92 -2.42 -0.24
35 TOC33-201 3.03  AT1G02280 -0.23 0.92 -0.69 1.62 -3.41 -1.63
36 MAN1-202 4.03  AT1G02310 -1.94 1.14 -1.55 1.46 -2.93 -1.89
37 AT2G01060-201 6.94  AT2G01060 -2.69 -0.37 -3.47 -0.20 -3.12 -1.15
38 AT2G14700-201 212 AT2G14700 -2.51 1.73 -1.17 2.28 -2.18 0.50
39 AT2G20250-201 3.41 AT2G20250 3.99 3.98 1.53 3.91 -0.76 0.99
40 AT2G40004-201 1.19  AT2G40004 -1.46 2.60 -1.30 2.90 -1.23 0.29
41 RGF4-201 3.21 AT3G30350 -1.82 1.37 -1.19 1.83 -3.83 -2.69
42 AT3G42850-201 445  AT3G42850 -1.07 0.69 -1.72 1.21 -2.65 -1.10
43 AT3G49950-201 3.96  AT3G49950 -1.58 -0.48 -2.69 0.65 -2.36 -1.62
44 SAP130b-201 295  AT3G55220 -1.75 1.07 -2.38 0.61 -4.30 -2.02
45 AT4G10110-201 4.77  AT4G10110 -2.87 -0.57 -4.81 -0.15 -4.11 -3.30
46 AT4G22110-202 225  AT4G22110 -0.18 1.70 -0.85 1.79 -2.44 -0.88
47 AT4G40000-201 3.88  AT4G40000 -1.17 1.81 -0.51 1.94 -2.67 -0.64
48 AT5G11700-201 5.08  AT5G11700 -2.56 -1.11 -2.59 -0.97 -3.20 -1.67
49 GolS10-201 5.96  AT5G30500 -0.78 1.93 0.36 2.65 -0.86 1.47
50 AT5G52800-201 9.20  AT5G52800 -1.73 -0.52 -1.42 -0.46 -3.84 -3.05

Pearson’s linear correlation, r (p) -0.36 (0.025) -0.54 (0.00005) -0.37(0.01) -0.52(0.00025) -0.30 (0.05) -0.34 (0.025)

Spearman’s rank correlation, R (p) -0.43 (0.0025) -0.53 (0.0001) -0.42 (0.0025) -0.50 (0.00025) -0.35 (0.025) -0.38 (0.01)

Kendall’s rank correlation, T (p) -0.30 (0.0025) -0.38 (0.0001) -0.29 (0.005) -0.36 (0.00025) -0.25 (0.025) -0.24 (0.025)

Goodman-Kruskal generalized correlation, y (p) -0.30 (0.0025) -0.38 (0.0001) -0.29 (0.005) -0.36 (0.00025) -0.25 (0.025) -0.24 (0.025)

Notes. See Notes under Table S1.

@ @ © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).




