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Supplemental Figures and legends
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Supplemental Figure 1. Phylogenetic relationships among LAX1 homologous
proteins and the expression pattern of 7aL AX1 in the development of wheat spikes.
(Supports Figures 1 and 7)

(A) Phylogenetic trees of LAX1 homologous proteins for wheat (7riticum aestivum),
barley (Hordeum vulgare), Brachypodium (Brachypodium distachyon), rice (Oryza
sativa), maize (Zea mays), tomato (Solanum lycopersicum), soybean (Glycine max) and
Arabidopsis (Arabidopsis thaliana). The evolutionary analysis was conducted based on
OsLAXI1 protein sequences in MEGA 11 using the neighbor-joining method.

(B) Comparison of the predicted amino acid sequences of TaLAX1-A/B/D, HvLAXI1,
OsLAX1, ZmBA1, and GmLAX]1 proteins. The basic helix-loop-helix ((HLH) domain
is indicated by a red horizontal line.

(C-F) RNA in situ hybridizations analyses indicate the expression pattern of 7aLAX]
at the single ridge stage (C), double ridge stage (D), glume primordium differentiation
stage (E) and floret differentiation stage (F) of the Chinese Spring wheat spikes. An
antisense probe derived from the whole coding region of 7TalAXI-A was used. Scale
bar =200 pm.
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23 Supplemental Figure 2. Expression level of TaLAXI1-A/B/D in the regeneration
24 process of Chinese Spring. (Supports Figure 1)

25  Values are means = SD, calculated from three individual experiments.
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Supplemental Figure 3
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Supplemental Figure 3. T1 progeny of TaL AX1-4-OE transgenic lines in Fielder

and Chinese Spring. (Supports Figure 3)

(A-C) Identification of putative T1 progeny of 7TaLAXI1-A-OE transgenic lines from 3

TO lines in Fielder by QuickStix strips for the Bar protein (A), amplification of

transgenic-specific PCR product (B) and RT-qPCR analysis (C). 2K: 2000 bp, 1K: 1000

bp, M: DNA marker.

(D-F) Identification of putative T1 progeny of 7auLAXI-A-OE transgenic lines from 3

TO lines in Chinese Spring by QuickStix strips for the Bar protein (D), amplification of

transgenic-specific PCR product (E) and RT-qPCR analysis (F). 2K: 2000 bp, 1K: 1000

bp, M: DNA marker.

(G) Spike phenotypes the T1 progeny of non-transgenic lines (control) or TaLAXI-A-

OE transgenic lines in Fielder. Scale bar = 1 cm.

(H) Main agronomic characters of the T1 progeny of control or 7alLAXI-A-OE

transgenic lines in Fielder.

(I) Spike phenotypes of the T1 progeny of control or 7aLAX1-A-OE transgenic lines in

Chinese Spring. Scale bar = 1 cm.

(J) Main agronomic characters of the T1 progeny of control or 7aLAXI-A-OE

transgenic lines in Chinese Spring.

Values in (C, F) are means + SD, values in (H, J) are means + SEM. All experiments
3



48
49
50
51
52

in (C, F) were performed at least three times. The data in (H, J) presents a count of the
main agronomic characteristics for 15 positive transgenic lines of the T1 generation in
Fielder and 16 positive transgenic lines of the T1 generation in Chinese Spring,
respectively. *** P<0.001; ** P<0.01; * P<0.05; ns, not significant (Student’s #-test,
two-tailed).
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Supplemental Figure 4
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Supplemental Figure 4. Overexpression of 7al AX1-A promotes shoot regeneration
after particle bombardment. (Supports Figures 1, 2 and 3)

(A) Shoot regeneration phenotypes of Fielder immature embryos infected with empty
vector (control) by particle bombardment. Scale bar =1 cm.

(B) Shoot regeneration phenotypes of Fielder immature embryos infected with
TalAX1-A-OE by particle bombardment. Scale bar = 1 cm.

(C) Regeneration frequencies of Fielder immature embryos infected with control or
TalAX1-A-OE vector by particle bombardment.

(D) Regenerating shoot frequencies of Fielder immature embryos infected with control
or TuLAXI-A-OE vector by particle bombardment.

Values in (C, D) are means + SEM from two independent experiments. Black points
are the results from individual experiments. * P <0.05 (Student’s #-test, two-tailed).
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Supplemental Figure 5
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Supplemental Figure 5. Overexpression of 7TalAXI-A promotes GUS
transformation by two Agrobacterium-mediated co-transformation methods.
(Supports Figure 4)

(A) and (B) show the shoot regeneration and transformation phenotypes of Fielder
immature embryos infected with a mixture of Agrobacterium strains. Agrobacterium
suspensions containing GUS and empty vector (control) were mixed together in a 1:1
ratio (A), GUS and TaLAX1-A-OE were mixed together in a 1:1 ratio (B). Scale bar =
2mm.

(C) Regeneration frequencies of Fielder immature embryos infected with mixtures of
different Agrobacterium strains.

(D) Transformation frequencies of Fielder immature embryos infected with mixtures of
different Agrobacterium strains.

Values in (C, D) are means = SEM from three independent experiments. Black points
are the results from individual experiments. * P < 0.05 (Student’s #-test, two-tailed).
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Supplemental Figure 6
SIM 5d C 'SIM7d D

Supplemental Figure 6. Paraffin sections of the shoot regeneration process of
Chinese Spring. (Supports Figure 5)

(A) The immature embryos of Chinese Spring were cultured on CIM for 42 days. Scale
bar =200 pm.

(B-D) The immature embryos of Chinese Spring were cultured on CIM for 42 days,
followed by incubation on SIM for 5 days (B), 7 days (C) or 9 days (D). Scale bar =
200 pm.
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97  Supplemental Figure 7. TaLAX1-A does not bind to the TaGRF4-A promoter.

98  (Supports Figure 5)

99  ChIP-qPCR of the TaGRF4-A promoter using an anti-myc antibody in the 7TaLAX1-A-
100  OE transgenic plants, negative controls used IgG antibody on TaLAXI-4-OE samples.
101  There was no enrichment of fragments. Values are means + SD from three independent
102 experiments. ns, not significant (Student’s ¢-test, two-tailed).
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Supplemental Figure 8
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Supplemental Figure 8. Effect of 7aL AX1-4 overexpression on shoot regeneration
in the absence of exogenous cytokinin and auxin. (Supports Figure 6)

(A) Shoot regeneration phenotypes of Fielder immature embryos cultured on CIM
(without exogenous auxin) for 42 days and on SIM (without exogenous cytokinin) for
20 days after infection with empty vector (control). Scale bar = 1 cm.

(B) Shoot regeneration phenotypes of Fielder immature embryos cultured on CIM
(without exogenous auxin) for 42 days and on SIM (without exogenous cytokinin) for
20 days after infection to introduce the 7aLAXI-A-OE vector. Scale bar = 1 cm.

(C) Regeneration frequencies of Fielder immature embryos cultured on CIM (without
exogenous auxin) for 42 days and on SIM (without exogenous cytokinin) for 20 days
after infection to introduce the control or 7aLAX1-4-OE vector.

(D) Regenerating shoot frequencies of Fielder immature embryos cultured on CIM
(without exogenous auxin) for 42 days and on SIM (without exogenous cytokinin) for
20 days after infection to introduce the control or 7aLAX1-A-OE vector.

Values in (C, D) are means = SEM from six independent experiments. Black points
indicate results from individual experiments. * P < 0.05 (Student’s ¢-test, two-tailed).
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Supplemental Figure 9. Regeneration and transformation of T1 progeny of
TalLAX1-A-OE transgenic lines in the absence of exogenous cytokinin. (Supports
Figure 6)

(A) Fielder immature embryos from T1 progeny of non-transgenic lines (control) were
cultured on CIM for 42 days and on SIM (without exogenous cytokinin) for 20 days
after infection with the Ubiy,, - GUS vector. Scale bar = 1 cm.

(B) Fielder immature embryos from T1 progeny of TaLAXI1-A-OE lines were cultured
on CIM for 42 days and on SIM (without exogenous cytokinin) for 20 days after
infection with the Ubipr: GUS vector. Scale bar = 1 cm.

(C) Regeneration frequencies of immature embryos of control or 7TalAXI-A-OE
transgenic lines infected with the Ubiy.. GUS vector in the absence of cytokinin.

(D) Transformation frequencies of immature embryos of control or 7uLAXI-A-OE
transgenic lines infected with the Ubiy.. GUS vector in the absence of cytokinin.
Values in (C, D) are means £ SEM from three independent experiments. Black points
are the results from individual experiments. *** P < 0.001; ** P <(.01 (Student’s ¢-
test, two-tailed).
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Supplemental Figure 10. Regeneration and transformation of T1 progeny of
TaLAXI1-A-OE transgenic lines in the absence of exogenous cytokinin and auxin.
(Supports Figure 6)

(A) Fielder immature embryos from T1 progeny of non-transgenic lines (control) were
cultured on CIM (without exogenous auxin) for 42 days and on SIM (without
exogenous cytokinin) for 20 days after infection with the Ubi,:GUS vector. Scale bar
=1 cm.

(B) Fielder immature embryos from T1 progeny of 7aLAX1-A-OE lines were cultured
on CIM (without exogenous auxin) for 42 days and on SIM (without exogenous
cytokinin) for 20 days after infection with the Ubiyn: GUS vector. Scale bar = 1 cm.
(C) Regeneration frequencies of immature embryos of control or 7alLAXI-A-OE
transgenic lines infected with the Ubi,,-GUS vector in the absence of cytokinin and
auxin.

(D) Transformation frequencies of immature embryos of control or 7TuLAXI-A-OE
transgenic lines infected with the Ubiyo-GUS vector in the absence of cytokinin and
auxin .

Values in (C, D) are means £ SEM from three independent experiments. Black points
are the results from individual experiments. * P <0.05 (Student’s ¢-test, two-tailed).

11



163

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

Supplemental Figure 11
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Supplemental Figure 11. Identification of putative T0 progeny of ZmBA1-OE or
GmLAXI-OE transgenic lines. (Supports Figure 7)

(A) Plants obtained from regenerated shoots induced by ZmBAI-OE on a rooting
medium for root elongation. Scale bar = 1 cm.

(B) Identification of putative TO progeny of ZmBAI-OE transgenic lines by RT-qPCR
analysis.

(C) Plants obtained from regenerated shoots induced by GmLAXI-OE on a rooting
medium for root elongation. Scale bar = 2 cm.

(D) Identification of putative TO progeny of GmLAXI-OE transgenic lines by RT-qPCR
analysis.

Values in (B, D) are means + SD, all experiments were performed at least three times.
*E*E P <0.0001; *** P<0.001; ** P<0.01; * P <0.05; ns, not significant (Student’s
t-test, two-tailed).
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