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Supporting Figures
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Supporting Figure S1: HA-TWD1-C; rosettes are bushier than Wt (Col Wt), twd1
(twd1-3) or HA-TWD1 grown for 40 dag under 8h light caused by an elevated

number of rosette leaves. See Supporting Table S2 online for quantification.
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Supporting Figure S2: Light fluence-dependency of root (A-B) and hypocotyl
length (C-D) of wild-type (Col0), twd1 (twd71-3), HA-TWD1 or HA-TWD1-C; lines
under short-day (8h light) and long-day (16h light) conditions. Note inverse
behavior of twd1 roots hypocotyls under dark conditions, respectively, and conversion of

long primary roots into short roots by light. Mean + SE; n = 4.
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Supporting Figure S3: Seed size and circularity of TWD1 and ABCB mutant
alleles. Seed size and circularity was determined after imbibing water for 3 days; mean

+ SE; n = 3 Significant differences (ANOVA using the Tukey’s test for multiple
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comparisons: p < 0.05) to Wt are indicated by an asterisk.
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Supporting

Figure S4: TWD1 inhibits ABCB1-mediated IAA efflux but not of synthetic auxin,

NAA, or of specificity control, benzoic acid (BA) from the yeast, S. cerevisiae.

Mean * SE; n = 4-10. Significant differences (ANOVA using the Tukey’s test for multiple

comparisons: p < 0.05) -/+ TWD1 is indicated by an asterisk.
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Supporting Figure S5: Basipetal transport of IAA in TWD1 loss- and gain-of-

function stems.

(A) Basipetal IAA transport of wild type (Col Wt), twd71-3, HA-TWD1 and HA-TWD1-C;
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stems. Mean + SE; n >12. Note different behavior between apical (shoot-ward) and
basal (root-ward) stem ends; sections 15-20 mm are presented in Fig. 5A.
(B) Heat-map presentation of ABCB1, B19, TWD1 and PIN1-7 expression in 40 day

Arabidopsis plants are taken from eFP (www.bar.utoronto.ca/efp/development).
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Supporting Figure S6: Pulse-chase transport of IAA in TWD1 loss- and gain-of-
function stems.
Basipetal IAA transport of wild type (Col Wt), twd7-3, HA-TWD1 and HA-TWD1-C;

stems after a pulse of cold IAA (1000 x excess). Mean = SE; n = 12.
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Supporting Figure S7: Separation of TWD1 gain-of-function microsomes using
discontinuous sucrose gradient centrifugation.
HA-TWD1 and HA-TWD1-C; detected by using anti-TWD1 and anti-HA co-migrate with
PM markers, H*-ATPase and PIP, in linear sucrose gradients (red asterisks). Note
partial overlap between HA-TWD1 and vacuolar marker, V-PPase (green asterisks) and

ER marker, BIP (blue asterisks).
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Supporting Table 1

and HA-TWD1-C; plants grown under long-day (16h light) and short-day (8h light)

til growth stage 1 (Boyes et al., 2001). nd; not determined.
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Long Day Short Day
Col Wt it waTwpr  HATHOT Col Wit twd1.3 HATWDT  HA-TWD1.Ct
Stage Description {Days mean £ SD.) {Days mean £ S.D)
Principal ﬂ:m slage Leaf development
102 20500 foaves > mminfength 11432050 11372048 11722055 11672047 17002085 17532084 16572049 16482071
103 3rosette eoves > mminfength 14422049 14362049 14502050 14374048 198540908 2156120 10204080 19052 1.06
1.04 2rosotto loaves >T mmindongth 15432060 15402049 16504050 16424040 21484128 2380:1.31 20264043 20412006
105 5 rosedte loaves >1 mm in fength 16352048 16672057 16484050 16622049 20354089 2809174 20004089 24252135
1.06 6 rosette iwaves > T mm n jength 17602049 16772072 17552050 17822039 26932112 30292183 25821047 26072127
107 7 rosette feaves >1 mm i engh 18832063 20632068 18902081 19282052 28852088 3509:231 27642097 28512129
108 8 rosetle soves > mminjength 20022034 222340356 2022+080 20684050 30154076 3738210 20504081 2089+ 1.05
1.00 O rosotto loaves >T mmindongth 21352065 23402071 21374066 21821047 31704108 4443:384 30704071 3111214
1.10 10 oaslie “:l’;f"’"”"” 2352061 24804077 22634058 22084020 33384120 S091+4.10 32214056 32724096
m "””'“;‘::;;””""‘" 23272054 26174092 23334062 23922042 35464157 ST91+447 34044110 3513£135
112 12rovclle ‘;‘"’;”"""“” 20324085 27844062 20454072 26034048  $7.044161 6896+480 35504050 35914087
113 '3"""‘”‘:;:’”"'"" 25592085 28902084 2553062 26552069 3839+163 7891+476 36504082 3721118
114 “"‘”'"’::;:""""‘" /662089 30254089 26584074 27651060 40144175 BTEB+564 37934103 3AT1£140
Principal grswnh stage Inflorescence emergence
51 First fomer buds visithe 256682148 31242137 27372166 32982112 06772798 ND NTTLTI8 T0.6824.24
Principal g;owm Biage Flower production
6 Fuat fiower apen 53452116 37652174 34672133 41972174 104942533 ND 10147 £538 8153 24.42
69 Flawering complete 53622144 70632319 54022172 73612164 ND NO ND L
Principal u;omh stage Silique ripening
s First siiqoe shotiared 57862216 60034318 57412202 72072253 126192449 NO 12874258 002
Long Day Shert Day
Col Wt twd1.3 HATWD1 HA-TWO1.Ct Col it twd1-3 HA-TWD1 HA-TWD1.Ct
Measurement Unit Growth Stage Mean2SD) Mean £ S.0.)
:'1‘;"“;,“’; Count 106 2.0020.00 2.00 4 0.00 2.00 4000 2022013 2.00 £0.00 2004000 200£0.00 200 40.00
Long Day Short Day
Col Wt w13 HA-TWD1 HATWO1-Ct Celvit twdt.2 HA.TWO1 HA-TWO1.Ct
Measurement Unit Growth Stage (Mean: SD) (Mean ¢ S.0.)
o"f‘";"‘:;’o,fs‘ Count 108 2004000 2.00 £0.00 200 £0.00 2024013 2,00 4 0.00 200 £ 000 2004000 200400
“m’f;e“"':‘m mmz 142 4B462+ 7067 10971+ 1866 51573£6950 6743612166 19957 +2640 660942157 2083342194 3064722622
Rosctte, perimater  mm 1424 2268042505 41405420 2243054322 2450224058 16061 £ 1688  2276:620 1628121731 1968011726
m”'_:f;:‘”"’ mm 112 0064249 12742126 26222248 3206+ 320 17102114 977£165 17842122 21932134
R‘""gf‘;"“‘“ mm 142 22724182 1081+0.88 23672222 26624252 14842118 841184 14772100 1782110
"Rc‘:‘;:',, Nane 142 0622027 0682031 0522031 D69 £030 051032 066025 08040.22 0742027
"“"";’u‘::':"“"“ Count 6.00 1303150 14058122 14965170 1860 £ 142 ND ND ND NO
Number of stem
hmnm;:« main  Count 6.50 3232067 219:051 407070 5021079 ND ND ND ND
NamberStaide ot 650 3054102 253+082 2584088 0024000 ND ND ND ND
Siique. area mmz 6.50 1033174 49921.10 9142 1.57 10224 2.15 12,68 2286 ND 13832359 11232239
Silque, parimear  mm 650 9154317 1478+153  2571£181 27464154 774230 ND 28614260 2652425
Silque, maor axis mm 650 1436£150  853:088 12812137 13271 1.26 13.67 2150 ND 1429413 12874176
Silgue, mince axis  mm 650 0912010 0972015 0812013 0951018 1171018 ND 1221024 1122015
Stom longth em 690 02314270 12674241 31882184 60.74 4258 113341116 ND 140411068  57.0647.31
Se0d, rea mm2 9.70 2032049 1882026 1,84 20,46 179041 0202006 ND 01820.04 0172002
Seed.permeter  mm 970 18324242 17354150  1700:234 16.60 £ 2.04 1734019 ND 1614017 1572010
Seod, majorasis  mm 070 8562076 810204 707 £0.65 5541144 066 1 0.08 ND 0614 0.07 0592004
Seed, mnoraxs  mm 970 4932151 4602045 3672 1.47 4602138 0394 0.05 ND 0.57 £ 0.05 0.36 20.04
Soed , accentricity  Nono 870 722:150 7492308 786212 6651162 0.6210.22 ND 0.66+0.22 0662030

Supporting Table 2: Phenotypic analysis of wild type (Col Wt), twd7-3, HA-TWD1
and HA-TWD1-C; plants grown under long-day (16h light) and short-day (8h light)

conditions starting with growth stage 1 (Boyes et al., 2001). nd; not determined.
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Supporting Table 3: Summary of morphological and physiological parameters
measured in this study.

hypocotyl IAA transport IAA content
line Iength1 elongation cellular PAT DR5 free IAA
leaf root hypocotyl stem hyp. root hypocotyl stem
twd1-3 -- - - - nd -2 - + nd -2
HA-TWD1 +3 ++8 + + + + + + + +
HA-TWD1-Ct ++ ++ + - - + + + + -

! Short day conditions.

2 Discrepancy between stem PAT and free IAA quantification might be caused by technical limitations
during PAT measurements of twd7-3 stems that show a high degree of epidermal twisting in comparison
to wild type.

Discrepancy between hypocotyl lengths and elongation rates might be caused by technical limitations of

the hypocotyl elongation assays performed on excised hypocotyl segments allowing lateral auxin
penetration into segments.
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