Supplementary Video 1. Nitrate stimulates dynamic Ca?* increase in mesophyll protoplasts
expressing GCaMP6. Mesophyll protoplasts expressing GCaMP6 were treated with 10 mM
KNOs. The time-lapse video shows the representative GFP fluorescence signal changes in
response to nitrate treatment using the Leica DM5000B microscope. The images are
representative of 10 protoplasts. The images were acquired every two sec for 6 min and then
made into a stack and converted to a video (7 frames/sec, 1 sec in the video equals to 12 sec in

the recording).

Supplementary Video 2. Nitrate stimulates dynamic Ca?* increase in transgenic cotyledons
expressing GCaMP6. The cotyledon of a GCaMP6 transgenic seedling was treated with 10 mM
KNOs. The time-lapse video shows the representative GFP fluorescence signal changes in
response to nitrate treatment using the Leica TCS NT SP1confocal microscope. The images are
representative of 10 seedlings. The images were acquired every 10 sec for 8 min and then made
into a stack and converted to a video (7 frames/sec, 1 sec in the video equals to 1 min in the

recording).

Supplementary Video 3. Nitrate stimulates dynamic Ca®" increase in the transgenic root tip
expressing GCaMP6. The root tip of a GCaMP6 transgenic seedling was treated with 10 mM
KNOs3. The time-lapse video shows the representative GFP fluorescence signal changes in
response to nitrate treatment using the Leica TCS NT SP1confocal microscope. The images are
representative of 10 seedlings. The images were acquired every 10 sec for 5 min and then made
into a stack and converted to a video (7 frames/sec, 1 sec in the video equals to 1 minute in the

recording).

Supplementary Video 4. Nitrate stimulates dynamic Ca®* increase in the transgenic root
elongated region expressing GCaMP6. The root elongated region of a GCaMP6 transgenic
seedling was treated with 10 mM KNOs. The time-lapse video shows the representative GFP
fluorescence signal changes in response to nitrate treatment using the Leica TCS NT SP1
confocal microscope. The images are representative of 10 seedlings. The images were acquired
every 10 sec for 5 min and then made into a stack and converted to a video (7 frames/sec, 1 sec

in the video equals to 1 minute in the recording).



Source Data

Figure 1h
Kl KNO,
ctl 1.0 1.01.5 46 4.6
CPK1 22 1713 88 4.7
CPK2 12 2209 34 49
CPK3 1.7 1.8 1.7 54 6.8
CPK4 12 1215 85 7.2
CPK5 1.8 1114 66 8.6
CPK6 3.0 1.3 14 84 7.7
CPK? 1.7 1.3 2.0 86 13.6
CPKB 1.6 2.4 1.9 113 122
CPK9 10 1008 58 4.4
CPK10 1.6 2.0 2.0 19.1 10.9
CPK11 1.6 1.1 1.8 6.6 5.5
CPK12 09 19508 73 49
CPK13 1.7 1.8 22 8.0 15.8
CPK15 0.5 1.1 19 3.9 3.0
CPK21 1.7 09 0.7 6.4 6.1
CPK22 0.8 1.2 05 6.7 5.7
CPK23 1.4 2006 86 6.3
CPK26 1.4 23 1.7 5.0 3.1
CPK27 0.6 0.5 1.3 45 1.7
CPK28 0.8 09 1.6 285 2.7
CPK29 0.8 1404 40 24
CPK30 1.1 1.1 1.1 13.2 10.8
CPK31 0.4 1.1 04 38 25
CPK32 1.0 1.9 1.6 28.0 24.3
CPK33 09 13 09 26 2.7
Extended Fig. 2b
W5 K WS N
NIR 11/11/ 08| 85
GEFD3 08 13 07 11
FNR2 11 12 08 28
Extended Fig. 2f
Kel KNO,
01 11/ %0 08! 1.5
05 1.6 1.3 07 &4
1 08 06 06 &3
5 06 05 09 86
10 1.4 08 12 &4
50 04 04 05 1.6
Extended Fig. 3i
WT K WT N
NIR 12 08 08 97 980 82
GEPD2 11 08 10 64 50 54
FNR2 11 10 09 34 39 34
cpk30,32 K cpk30.32 N
NIR 09 08 08 59 61 74
G6PD3 11 10 10 59 46 48
FNR2 05 08 08 33 21 24

Figure 2g
NIR G6PD3 FNR2
3.6 WTK 12 10 08 09 11 10 09 11 1.0
3.7 WTN 123 131 109 53 50 38 34 38 33
2.5  icpkK 11 08 09 12 08 09 07 08 07
5.9 icpkN 49 51 45 17 19 20 13 15 13
6.8 =
78 Extended Fig. 1d
8.1 NRT1.1 LHCB2 2 uBQo
9.4 Root 9471 103100 128.0 131.0 101570 115500
15.5 Shoot 8347 72520 12841.0 11238.0 108760 104020
4,7 Mesophyll
13.0 Probpasts 272029 209570 207258 135766 248905 254013 340834 353186
3 Extended Fig. 1e
4.8
10.6 Kel KNO,
5.4 Seedling 11 11 08 201 167 184
4.2 Mesophyll
3.9 Protoplasts 1.0 09 1.1 145 108 106
8.4 Extended Fig. 2a
4.8
i CtiK ctiN GdCl, K GdClI, N
5'? MR 10 14 06 76 67 75 05 06 05 36| B4
: G6FD3 10 1:4 0.9 5.4 4.9 5.4 o7 06 07 23 21
25 pvpe 11 11 08 31 28 20 06 07 08 15 13
12.4
3.6 LeCL K LaCLN
295 MR 08 10 10 25 a1 28
3.8 G6FD3 07 07 08 1.8 28 22
FNR2 07 08 0.7 14 1.6 186
Extended Fig. 2d Extended Fig. 2e
WTK W7 N Samgle Sample
64 57 06 03 03 26 27 25 05 13 13 12 Kel 12 13 02
49 64 00 08 08 30 24 23 1| 2] 94| 14 NH,* 20 16 08
27 42 11 08 07 15 15 1.0 2| ‘as|gi| 27 Gln 07 13 06
3 21 24 30 KNO, 33 62 39
Extended Fig. 3d
WK WN CPKTK CPKTN
21 16 NIR 08 10 11 80 86 89 11 14 11 88 111 91
26 31 G6PD3 12 08 1.0 60 @3 71 08 09 12 78 72 58
58 9.8
84 10 CPK13K CPK13N CPK30 K CPK30ON
1.0 104 NIR 12 10 13 71 77 75 10 13 11 82 41 74
84 57 G6PD3 09 09 1.0 54 58 59 08 10 09 53 27 54
CPKEK CPKEN CPKI0 K CPK 10N
NIR 11 09 1.4 100 101 84 10 11 12 7.6 92 7.8
G6PD3 09 11 1.3 80 &0 56 08 11 10 52 67 56
CPK 32K CPK 32N
NIR 00 08 08 77 61 7.9
G6PD3 11 11 09 62 50 62
cpk10.32 K ook 10,32 N Extended Fig. 3j
0o 07 D5 68 48 35 NIR GEPD3 ENR2
02 07 07 44 36 38 WT K 72 10 08 08 11 10 08 11
01 10 07 18 17 22 WT N 123 131 108 53 50 38 34 38
cpk10, 30K 08 09 07 06 07 07 07 08
cpk 10, 30N 87 80 65 37 25 27 25 16

297063

32
19
1.3

1.0
33
07
24



Original gels/blots

Figure 1h Figure 2e Figure 2f
150 150 |
1 . 0 75— = o=
CPKac g% = é_,g 50 [SSSSEEES| CPK10 4 CPK10
— -
25 | = | e e S 25— 25—
75| 75|
0 i gz HIS
25| == =] HIS
Figure 5a Figure 5b Figure 5¢
- NLP7-MYC NLP7-MYC Histone
Istone
NLP7-MYC 55, | f:'g:
100 250
250—|
iy 150 250 37—
150 T (e
—— el
100 pEE o [N | e ———
R 75 — - - e g0
ol 100—|
Figure 5d Figure 5e Figure 5g
CPK10 CPK30 CPK32
150 150 250 |
[ = —— | NLP7 100— ™ B [ emes| o sy p7p e
100— 75— = ame| | e (o seee 50
50— (S POpp—— L AT
100—
50 - b ] 75—
I === — == |HS 25— 5
25— o]
NLP7
5 | 100
- acP == . 100—
£ 75 75—
50| [=—— - Pk 50— - e - - o oo
- - -
25— 37
Ext Data Fig. 2¢ Ext Data Fig. 3¢
+Histone +EGTA  RuBisCo CERe CPK8 CPK10 CPK32
3,000
; 3,000 3,00 3,00
o 1000 wua:l 1,000 1,001
1gg_ 3 100 100! 100 100
50* . TUB4 TUB4 TUB4
3,000
. 3,000
= BT B
1 = T :
Ext Data Fig. 7a Ext Data Fig. 7b Ext Data Fig. 7¢ Ext Data Fig. 7d
NLP6-MYC NLP6-MYC CPK10 CPK30 CPK32 . CF‘KM)“:"J CPK30CPK32
NLPE-MYC % E 43 8
250 250 3L B eS| =225 37 37
25
250 15 150 25
.l D0 caeflaclgas
- |
150-] 100 150
1007"'"".! Histone Histone ggz =
150 150 —
75— 75—
37
37 gg;l-.
20 i; = - —|
20| 15 [Eemmmeee | =
15 e
Ext Data Fig. 7g Ext Data Fig. 7h Ext Data Fig. 8a
NLP7-MYC Histone CPK-GFP
150
250
. o] e
150 aub 50 50—
wSeew 204 CPK10ac-FALG 2 2]
66 15— 25




