Combined analyses of translatome and transcriptome in Arabidopsis reveal new players responding to magnesium deficiency
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[bookmark: _Hlk72965167]Figure S1. Confirmation of Arabidopsis materials carrying tagged-ribosomes for TRAP-seq
(A) Western blot of 35s:HF-RPL18 transgenic lines. Lanes 1 and 2 were leaf samples from 35s: HF-RPL18 transgenic lines and lane 3 was the leaf sample from Col-0 (negative control). A clear band was observed around 24 kDa as expected in transgenic lines but not in Col-0. (B) After treatment for 24 h under control (Ctrl) and Mg Deficient (MgD) conditions, plants were harvested for mRNA-seq and TRAP-seq. Plants grown under 10-h L/14-h D condition.
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[bookmark: _Hlk72965178]Figure S2. Quality control analysis of RNA samples prepared for sequencing
Analysis of RNA quality after immuno-purification using anti-FLAG magnetic beads by Agilent 2100 bioanalyzer. The RNA integrity number (RIN) for the TRAP-seq samples ranged from 8.3-10. Ctrl, control; MgD: Mg deficiency; S, shoot (left); R, root (right). 
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[bookmark: _Hlk72965186]Figure S3. Differential regulation in the transcriptome and translatome in Arabidopsis shoots and roots under normal and Mg deficiency conditions
(A) Principal component analysis (PCA) analysis was conducted using the normalized counts. Circle sharp: samples in control condition; triangle shape: samples in Mg deficiency condition. (B) and (C) Many genes were differentially regulated at the translational level (TRAP-seq) compared with the transcriptional level (RNA-seq) under normal conditions. FC, fold change; R, root; Total, total RNA-seq sample; TRAP, TRAP-seq sample; S, shoot; Ctrl, control; MgD, Mg deficiency.
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Figure S4. Genotyping result and RNA level detection of the mutant materials used in this paper
(A) Genotyping result and (B) RNA level detection of hy5, cax1a, cax1b, cax3b, cax3c, ubq11a, ubq11b. Relative expression level was normalized to the expression of the housekeeping gene ACTIN8 (AT1G49240). Three biological replications were conducted. Ctrl, control; MgD, Mg deficiency. Statistical analyses were performed using One-Way ANOVA followed by multiple comparisons using Fisher’s LSD method (p-value < 0.05). Primers are shown in Table S5. 
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[bookmark: _Hlk72965200]Figure S5. Phenotype and chlorophyll content of hy5 mutants after Mg deficiency treatment at seedling stage  
(A) Two lines of hy5 mutants showed an earlier chlorosis phenotype. Top-view pictures taken 7 days after Mg deficiency treatment. (B-G) Chlorophyll content of hy5 mutants was measured and compared to wild type. Ctrl, control; MgD, Mg deficiency. Bar is 1 cm. Four biological replicates were used for chlorophyll content measurement. statistical analyses were performed using One-Way ANOVA followed by multiple comparisons using Fisher’s LSD method (p-value < 0.05).
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Figure S6. HY5 regulated genes network and the expression response to Mg deficiency
(A) Genes regulated by HY5 under Mg deficiency condition (re-analyzed from Lee et al., 2007, Toledo-Ortiz et al., 2014, Burko et al., 2020) (red color: up-regulated genes; blue color: down-regulated genes; grey color: unchanged genes). The diamond shape indicates genes also regulated at the translational level (data from this study). (B) Comparison of the transcript levels of chlorophyll synthesis-related genes in Col-0 and hy5 mutant under control and Mg deficiency conditions. Relative expression level was normalized to the expression of the housekeeping gene ACTIN8 (AT1G49240). Two independent hy5 mutant lines were used, and three biological replications were conducted. Ctrl, control; MgD, Mg deficiency. Statistical analyses were performed using One-Way ANOVA followed by multiple comparisons using Fisher’s LSD method (p-value < 0.05).
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[bookmark: _Hlk72965214]Figure S7. CAX physical interactors and transcript levels of magnesium/proton exchanger (MHX)
(A) Interacting proteins with either CAX1 (left) or CAX3 (right). Protein interaction was analyzed by STRING (https://string-db.org/). (B) Transcript level analysis of MHX gene from roots and shoots. R, root; Total, total RNA-seq; p35s, TRAP-seq; S, shoot; Ctrl, control; MgD, Mg deficiency.
image6.tiff
N

mctrl
@MgD

Relative expression
O=NWATDON®Oo

Col-0 hy5b hy5c

1274 LHoA4 3
§10 6§25
. A 2
aricares— o8 o 2
3 3
o 6 015
o o
Z 4 £
o &
& 2 £05
0 0

Col-0 hy5b hy5c Col-0 hy5b hy5c

Chlorophyll synthesis related genes




image7.tiff
MHX
30
25
=20
&
=15
10
5
g g Y
PSR S
D P D P
<A G AU 5
NG o R





image1.tiff
50 m— i
37—

25  —

- e <= 24kDa
20 =—





image2.tiff
65
60
55
50
45
40
35
30
25
20

S.Ctrl S.MgD

R.Ctrl R.MgD

4000 —
R — — — — —
2000 —
1000 — s
500 — s—
200 — w——
05 —  o——— ——— —




image3.tiff
0.15
.
A L]
A
0.10 °
.
. .
A
__ 005 A
X A
)
©
©
3 0.00
o
-0.05
.
a .
A
A
-0.10{ * .
L A
A
-0.10 -0.05 0.00 0.05 0.10
PC1 (87.37%)
e RT.Ctrl 4+ R.T.MgD
e STCtrl 4 S.T.MgD
e Rp35sCtrl 4 R.p35s.MgD
e Sp35s.Ctrl 4 S.p35s.MgD
Ctrl condition DEG number
FC>1.2 FC>1.5 FC>2
R.Total vs R.p35s 8272 5847 2841
S.Total vs S.p35s 8879 8481 5721





image4.tiff
LP/RP

BP/RP

o © o
o © 4 4
© - N S

=
=}
>

Relative expression
o o
o o
o N B

]
» © NS N0 o AN N
Col-0 @" @6 Col-0 &g Col-0 & @ coo & &
-— — - — - - “
HY5 9 CAX1 0.012 CAX3 0.00077 a uBQ11
a
W ctr 84 a
a - < 001 c 0.0006
. B 57 8 8
4 2 & 0.0005:
06 3 0.008 8
Qo
5 g £0.0004
© o 0.006 e
24 2 .2 0.0003
s 3 3 0.004 3 ?
() [} N Q
o o & 0.0002
2 b
1 MR b 0.0001 c
b b
0 0 0 S
Col-0 hy5b hysc Col-0 cax1a cax1b Col-0 cax3b cax3c cP\' &\’\’b &\»\‘O
¥




image5.tiff
Ctrl

MgD

< o~ o

(M4 B/Bu)
jusjuod ||Aydolo|yo |ejol w

8
=+ S . ._mm
o+ 8
oo |2 -3
: bf@ $ ° Q
= o+ 3
6 o ®© o S = = 3
- - <} =1 S o © 54
6/6 (%) sbejusosad
(M4 B/6w) Jusyuod q [yo (5 PEONPSR 1IN0 14D
>
o | E -
- {8 S a
°# gle
commh 2|3 .
oo
) o~ - o S 3 2 !
(M4 6/6w) yusjuod ey (%) oBejusoied
W Peonpesjusjuoo e |yo
< 8
i m' ’ 5
<} s
- |2 oA T
5, M . m_._
B 3
—

o o (=3 o
o © © <

‘Al,_\ov abejusoiad psonpai
juajuod ||Aydolioyo |ejol

hy5b hy5c

0

Col

hy5b hy5c

0

Col

hy5b hy5c

0

Col




