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Supplementary Table 1 | Cytokinin levels in Arabidopsis Col-0 48 h post infiltration with Pfl strains.[image: image6.png]



Supplementary Table 2 | Cytokinin levels in Arabidopsis Col-0 48 h post infiltration with Pfl strains.
[image: image2.png]G20-18 vs. CK-deficient mutants CNT1, CNT2 and AmiaA

Mock G20-18 CNT1 CNT2 AmiaA
tz 0.60 £ 0.07 0.79 £ 0.06 0.47 +0.05* 0.46 + 0.06* 0.37 £ 0.05**
tZoG 33.29 £2.52 36.95+3.43 27.51+£2.57 32.67 £1.40 35.38 + 3.64
tZR 0.24 +0.03 0.18 £0.02 0.18 £0.02 0.16 £ 0.02 0.19+0.01
tZROG 1.03 £0.15 1.54 £0.20 1.78 £0.16 1.58 £ 0.10 1.13+£0.12
tZ7G 91.02 £9.71 94.99 +5.28 71.17 £8.88 80.26 +5.07 79.27 £9.48
tZ9G 17.00 £2.27 17.91£1.26 17.22 £1.77 18.69 £0.77 14.17 £1.15
tZR5'MP 1.18 £0.03** 0.74 £0.08 0.66 +0.08 0.67 +0.08 0.71+0.07
cZ 0.036 + 0.005* 0.087 £0.011 0.095 + 0.005 0.102+£0.010 0.096 + 0.009
cZ0G 2.77 £0.30 3.24+0.22 3.59 £ 0.40 3.33+0.36 2.53+0.21
cZR 0.024 + 0.003** 0.076 + 0.009 0.075 + 0.009 0.077 £ 0.007 0.036 + 0.005*
¢cZROG 2.75+0.25** 4.54 +0.30 6.70 + 0.40* 5.73+0.18* 4.09£0.20
cZ9G 0.039 + 0.005 0.039 +0.003 0.041 + 0.004 0.040 + 0.005 0.048 + 0.004
cZR5'MP 1.44 £ 0.18* 2.76 £0.31 1.74 £ 0.06* 3.23+0.42 2.39+0.06
DHZ ND ND ND ND ND
DHZOG 0.21+0.01* 0.29 £0.03 0.27 +0.02 0.23 +0.02 0.22+0.02
DHZR ND ND ND ND ND
DHZROG ND ND ND ND ND
DHZ7G 4.37 £0.35 5.86+0.70 4.62 £ 0.45 5.15+0.33 4.25+0.64
DHZ9G 0.047 +0.005 0.052 + 0.007 0.050 + 0.006 0.055 + 0.007 0.029 + 0.004*
DHZR5'MP 0.15+0.01 0.16 £ 0.02 0.11 £0.01 0.09 +0.01* 0.12+0.01
iP 3.21 £ 0.40** 1.33 £0.06 1.56 £ 0.16 1.28 £0.10 0.93 + 0.08*
iPR 1.29+0.18 1.62 £0.19 1.20 £ 0.14 1.10 £0.10 1.45+£0.14
iP7G 14.25+£1.10 14.78 £0.43 14.29 £1.17 13.63 £0.77 12.50 £ 0.85
iP9G 0.58 + 0.06 0.77 £ 0.09 0.77 + 0.06 0.69 + 0.05 0.60 +0.07
iPRS'MP 5.99 +0.53 8.39 £+ 1.00 6.59 +0.72 5.37 £ 0.40* 7.03+0.83
Total CK-bases 3.85+0.43* 220+0.13 212+0.21 1.84 £0.16 1.39 £ 0.09**
Total CK-ribosides 1.55+0.21 1.87 £0.22 1.45+0.15 1.34£0.12 1.67 £0.15
Total CK-nucleotides 8.75 £ 0.69 12.06 £ 1.20 9.10+0.81 9.36 £ 0.20 10.26 £ 0.94
Total CK O-glucosides 40.05 £3.04 46.56 + 3.81 39.86 + 3.54 43.54 £1.25 43.36 +4.05
Total CK N-glucosides 127.31 £12.90 134.40 £ 7.45 108.16 £ 11.44 118.51 £6.32 110.86 + 12.01
Total tZ-types 144.36 + 13.94 153.09 £ 9.74 118.99 £ 10.35 134.50 £ 5.23 131.22 £+ 13.95
Total cZ-types 7.06 +£0.73* 10.75 £ 0.80 12.24 £0.75 12.50 £ 0.18 9.19+0.41
Total DHZ-types 4.78 £0.35 6.36 +0.75 5.05+0.48 5.52+0.33 4.62 +0.63
Total iP-types 25.33+0.95 26.90 £ 1.64 24.40+0.43 22.07 £1.15 2252 +1.79
Total CKs 181.52 £ 15.75 197.10 + 11.80 160.69 + 11.52 174.59 + 6.03 167.54 + 16.70

CK-levels in pmol g fresh weight as means + s.e. n = 3. * and ** indicate significant differences at the 0.05 and 0.01 levels of confidence,
respectively.cZ, cis-zeatin; cZOG, cZ-O-glucoside; cZR, cZ-riboside; cZROG, cZR-O-glucoside; cZ9G, cZ-9-glucoside; cZR5'MP, cZR-5-
monophosphate; DHZ, dihydrozeatin; DHZOG, DHZ-O-glucoside; DHZR, DHZ-riboside; DHZROG, DHZR-O-glucoside; DHZ7G, DHZ-7-glucoside;
DHZ9G, DHZ-9-glucoside; DHZR5'MP, DHZR-5-monophosphate; iP, isopentenyladenine; iPR, iP-riboside; iP7G, iP-7-glucoside; iP9G, iP-9-
glucoside; iPR5’MP, iPR-5'-monophosphate; ND, not detected; tZ, trans-zeatin; tZOG, tZ-O-glucoside; tZR, tZ-riboside; tZROG, tZR-O-glucoside;
tZ7G, tZ-7-glucoside; tZ9G, tZ-9-glucoside; tZR5'MP, tZR-5'-monophosphate




Supplementary Table 3 | Primers used in this study.
[image: image3.jpg]Primer

Sequence (5’-3’)

Purpose

Atipt fwd

Atipt rev

Atipt test
G20miaAsh fwd
G20miaAsh rev
G20miaA test
KanR fwd
KanR rev

KanR test
Pfl0-1miaA fwd
Pfl0-1/5miaA rev
plac test
PflproC fwd
PflproC rev

TACCCGCGGATGGACCTGCATCTAATTTTC
TAACTCGAGCTAATACATTCCGAACGGATG
GGTTGATAGTTGAGGACAGC
CCATCGAGCTCACCAAAGTC
CCAACCAGTGTAAATCAGCC
ATGTCCATGCCGCGATAAACC
ACGCCCGGGATGGCCATATCAATGATTTTCTGG
CCCCGGGGCAATGTGCCCTTATTC
GCTCTCACTGCCGTAAAACA
ATGAGCCAGCTTCCTCCAG
TCAGCTCAATATGGAGATCG
TACACTTTATGCTTCCGGCTC
TGATCGAAGCCATGACCGCC
TTGTTCGGCCATTTCGGCCG

Amplification of Atipt incl. Sacll site
Amplification of Atipt incl. Xhol site
Check promoter-Atipt fusions
Amplification of short Pfl G20-18 miaA
Amplification of short Pfl G20-18 miaA
Check promoter-Pfl G20-18 miaA fusion
Amplification of KanR incl. Smal site
Amplification of KanR incl. Smal site
Check KanR insertion

Amplification of Pfl G20-18 miaA
Amplification of Pfl G20-18 miaA
Check plac-gene fusion

Detection of proC

Detection of proC




Supplementary Figures 1 to 3
[image: image4.jpg]Gene sequence

ATGAGCCAGCTTCCTCCTGCGATTTTCCTGATGGGCCCGACCGCAGCGGGCARGACCGACCTGGCCATCGAGCTCACCARAGTCCTGCCTTGCGAGTTGA
TCAGTGTCGATTCGECGCTGGTTTATCGCGGCATGGACATCGGCACCGCCARGCCTTCGARAGAGAT TTTGGCCGAGTTCCCTCACCGTTTGATTGATAT
TCTTGATCCGGCGEAGAGCTATTCCGCTGCGGATTTTCGCCGTGACGCCCTCGAGGCCATGGCCGACATCACCGCACGCGGCARRATTCCGCTGCTGGTG
GGCGGCACAATGCTCTATTACAAGGCTTTGGT TGAAGGTCTGGCGGATATGCCCGCCGCCGATCCTGAAGTCCGCGCGCARATCGARGAAGAAGCCGCAC
GCCTTGGCTGGCAAGCCCTGCACGACCAATTGGCGATCATCGACCCGCAATCCGCCGCGCGTATTCACCCGAACGATCCCCAGCGCCTCAGTCGAGCGCT
GGAAGTTTATCGAGICAGCGGTCAGAGCATGACCGAGCTGCGACAGCGACARAGTGCGCARAGTACTGARGCAGCCGCTTCGGGACTGCAACAATTGCCC
TATACTGTCGCGAACTTGGCCATTGCTCCGGCARATCGCCAGGTACTGCACGAGCGAATTARACAAAGATTCACGTTAATGI TGGAACAGGGATTCATTG
ACGAGGTCGTAGCCCTGCGTGAGCGAAGTGACCTGCATTCAGGETTGCCGTCTATACGTGCGGTAGGCTACCGACAAGTCTGGGACTACCTGGATGGCAR
GCTGACACAAGCCGAGATGCAGGAGCGTGGAATCATTGCCACGCGCCAATTGGCARRACGTCAGTTCACCTGGCTGCGCAGT TGGGCTGATTTACACTGG
TTGGACAGCCTGGATTGCGACAATCTGCCGCGCGCCTTGARATACCTGGGGACCATCTCCATATTGAGCTGA

Protein sequence

MSQLPPAIFLMGPTAAGKTDLAIELTKVLPCELISVDSALVYRGMDIGTAKPSKE I LAEFPHRLIDI LDPAESY SAADFRRDALEAMADI TARGKIPLLY
GGTMLYYKALVEGLADMPAADPEVRAQIEEEARRLGWQALHDQLAT IDPQSAARIHPNDPQRLSRALEVYRVSGQSMTELRQRQSAQSTEARASGLQQLE
YTVANLATAPANRQVLHERIKQRETLMLEQGFIDEVVALRERSDLHSGLPSIRAVGYRQVWDY LDGKLTQAEMQERGT IATRQLAKRQFTHLR SWADLHW
LDSLDCDNLERALKYLGTISILSStop




Supplementary Figure 1 | Gene and protein sequence of PflG20-18 miaA. Gene and protein sequence of PflG20-18 miaA obtained by Sanger sequencing of a cloned miaA amplicon in pJet1.2 derived from genomic PflG20-18 DNA using proofreading polymerase. The DNA sequence obtained was translated to protein sequence using the ExPASy translation tool (http://web.expasy.org/translate/).

[image: image1.jpg]G20-18 vs. transposon mutants CNT1 and CNT2 complemented with G20-18 miaA or Atipt

Mock G20-18 CNT1 + miaA CNT1 +ipt CNT2 + miaA CNT2 + ipt
tz 0.41+0.04 0.35 £0.04 0.46 +0.03 0.46 + 0.02* 0.53 £ 0.05* 0.61 £ 0.06*
tZOG 45.81 + 3.67 38.30 £ 1.03 39.23 +4.05 37.3+3.85 39.84 + 2.60 35.25'+ 1.94
tZR 0.18 £0.02 0.14 £0.02 0.11+0.02 0.15+0.02 0.11+0.01 0.21+0.02
tZROG 1.05+0.11 0.97 £0.03 1.21£0.13 1.28+0.13 1.92+£0.21* 1.30+0.16
tZ7G 106.33 £ 11.10 90.12 £ 8.45 100.08 +7.72 92.15 + 10.09 94.95 + 2.64 92.32+3.96
tZ9G6 14.68 + 1.46 16.28 + 0.80 18.46 + 2.05 2267 217" 19.55 + 1.94 20.46 + 1.72
tZR5'MP 1.04+£0.12 0.92 £0.09 0.58 +0.07* 0.57 +0.06* 0.65+0.07 1.04+0.13
cZ 0.048 + 0.004* 0.064 + 0.005 0.104 + 0.010% 0.159 + 0.011** 0.125+0.013* 0.136 + 0.013**
cZ0G 4.74+£0.48 3.40+0.23 4.88 +0.39* 4.01+0.23 3.79+£0.23 4.14£0.13*
cZR 0.049 + 0.005 0.130 £ 0.014 0.197 £ 0.012* 0.201 + 0.026 0.150 £ 0.018 0.313 + 0.037**
cZROG 3.97£0.15 3.96 £0.26 4.42 £0.35 4.38+0.38 447 £0.38 5.09 +0.33*
cZ9G 0.028 + 0.002* 0.048 + 0.004 0.035 £ 0.004 0.039 + 0.004 0.026 + 0.001** 0.035 £ 0.001*
cZR5'MP 2.29+0.29 2.92+0.15 2.16 +0.22* 2.14 +0.20* 1.96 +0.21* 273+0.15
DHZ ND ND ND ND ND ND
DHZOG 0.47 +£0.04* 0.24 £0.02 0.40 +0.05* 0.46 +0.07* 0.26 +£0.01 0.25+0.03
DHZR ND ND ND ND ND ND
DHZROG ND ND ND ND ND ND
DHZ7G 3.54 £0.37 3.90 +0.26 4.58 +0.45 4.97 +0.56 4.30 +0.42 4.13+0.32
DHZ9G 0.039 £ 0.005 0.048 £+ 0.005 0.045 £ 0.005 0.046 + 0.004 0.048 + 0.006 0.036 + 0.004
DHZRS5'MP 0.131£0.015 0.157 £0.019 0.161 £ 0.003 0.211 £ 0.023 0.199 + 0.027 0.191 £ 0.014
iP 297 £0.26 3.16 £0.38 4.24 £0.54 7.92+0.75* 6.04 + 0.52* 5.65 +0.58*
iPR 0.41+0.03** 0.72 £0.04 0.77 £0.07 0.75 £ 0.07 1.05 £ 0.10* 0.91+0.08
iP7G 16.09 + 0.64 15.40 +1.33 18.01 £ 0.97 16.62 + 1.23 19.66 + 1.94 19.08 + 1.59
iP9G 0.43 £0.03 0.38 +0.03 0.62 + 0.05* 0.81+0.10* 0.89 +0.10** 0.76 + 0.09*
iPR5'MP 6.48 £ 0.46** 3.51+0.33 4.39£0.36 3.78+0.23 528 +0.27* 5.77 £ 0.26**
Total CK-bases 3.43+£0.28 3.58 £0.40 4.80 £ 0.56 8.54 £0.77* 6.70 £ 0.54* 6.40 £ 0.63*
Total CK-ribosides 0.64 +0.03** 1.00 + 0.06 1.07 £0.10 1.10 £ 0.08 1.31+£0.11 1.43+0.14*
Total CK-nucleotides 9.94 +0.75* 7.50 £ 0.45 7.29 +0.30 6.70 £ 0.42 8.09 + 0.50 9.74 £ 0.31*
Total CK O-glucosides 56.04 £ 4.15 46.86 + 1.10 50.13 +4.57 47.50 + 4.14 50.28 + 3.17 46.02 + 2.02
Total CK N-glucosides 141.14 £ 13.26 126.17 £ 9.94 141.82 + 11.01 137.30 £ 12.75 139.43 +4.78 136.82 + 3.20
Total tZ-types 169.49 £ 15.16 147.07 £9.23 160.11 + 13.62 154.64 + 15.37 157.57 £ 6.82 151.19 £ 5.55
Total cZ-types 11.13+0.83 10.52 £ 0.10 11.79 £ 0.47* 10.93 + 0.54 10.52 + 0.34 12.45 + 0.09***
Total DHZ-types 417 £0.42 4.35+0.29 518 £0.48 5.68 £ 0.63 4.80 £ 0.44 4.60+0.34
Total iP-types 26.39+£0.73 23.18 +1.30 28.03 +£0.83* 29.89 + 0.58** 32.93+2.18* 324711395
Total CKs 211.19 £ 16.89 185.12 + 10.31 205.12 + 14.99 201.14 + 16.83 205.81 +6.51 200.42 £5.15

CK-levels in pmol g'1 fresh weight as means + s.e. n = 3. *, **, and *** indicate significant differences at the 0.05, 0.01, and 0.001 levels of confidence,

respectively. c¢Z, cis-zeatin; cZOG, c¢Z-O-glucoside; cZR, cZ-riboside; cZROG, cZR-O-glucoside; cZ9G, cZ-9-glucoside; cZR5’'MP, cZR-5'-monophosphate;

DHZ, dihydrozeatin; DHZOG, DHZ-O-glucoside; DHZR, DHZ-riboside; DHZROG, DHZR-O-glucoside; DHZ7G, DHZ-7-glucoside; DHZ9G, DHZ-9-

glucoside; DHZR5'MP, DHZR-5-monophosphate; iP, isopentenyladenine; iPR, iP-riboside; iP7G, iP-7-glucoside; iP9G, iP-9-glucoside; iPR5'MP, iPR-5"-

monophosphate; ND, not detected; tZ, trans-zeatin; tZOG, tZ-O-glucoside; tZR, tZ-riboside; tZROG, tZR-O-glucoside; tZ7G, tZ-7-glucoside; tZ9G, tZ-9-

glucoside; tZR5'MP, tZR-5'-monophosphate



 Supplementary Figure 2 | Transcript levels of the PflG20-18 CK-biosynthesis gene miaA are reduced in CNT1 and CNT2, and absent in the distinct miaA knockout strain. Transcript levels of the CK biosynthesis gene miaA (arrow head in upper panel) in PflG20-18 normalized to pyrroline-5-carboxylate reductase (proC) transcripts (arrow head in lower panel) compared to the transposon mutants CNT1 and CNT2, and to the ΔmiaA knockout mutant. 

[image: image5.jpg]Representative  Symptom category

Score 0
No symptoms

Score 0.5
< 75% chlorosis

Score 1
76 - 100% chlorosis

Score 2

< 10% necrosis

Score 3
11 - 50% necrosis

Score 4
51 - 75% necrosis

Score 5
76 - 100% necrosis

o
]
13





Supplementary Figure 3 | Pto symptom scale. Representative Pto symptoms in Arabidopsis leaves (right leaf halves) for the 7-category scale.

Supplementary Methods

Cloning and generation of Pfl strains
All cloning procedures were performed according to standard methods of the suppliers’ manuals. DNA sequences were amplified using the specific primers indicated (Sigma-Aldrich); correct insertions/fusions were identified by PCR using appropriate test primers (Supplementary Table 3) and Taq polymerase (Segenetic). Successfully transformed bacteria were identified by selection on LB plates containing appropriate antibiotics.

The CK biosynthetic gene miaA of Pfl G20-18 was initially amplified from genomic DNA using primers Pfl0-1miaA fwd and rev (Supplementary Table 3), which are based on the miaA sequence of Pfl strain 0-1 (accession NC_007492), and proofreading Phusion® polymerase (Thermo Scientific). The amplicon was cloned into pJet1.2/blunt (Thermo Scientific) and the 972 bp full length miaA sequence (Supplementary Fig. 1) was obtained by Sanger sequencing (Microsynth AG) using standard pJet1.2 sequencing primers (Thermo Scientific).

For the functional complementation of CK biosynthesis in the Pfl CNT transposon mutants, the Pfl G20-18 miaA gene (homologous expression) or the Atipt12 gene (heterologous expression; XbaI and blunted NotI end) was transferred to pBBR1MCS-561 (XbaI and blunted PstI end). CNT1 and CNT2 were transformed with the resulting vectors harboring G20-18miaA or Atipt under the control of the lac-promoter, using electroporation (2.5 kV cm-1 for 5.8 ms; MicroPulser™ Electroporator, Bio-Rad). Additionally, Pfl G20-18, CNT1 and CNT2 were transformed with the empty vector as control.

For the functional knockout of miaA, a shortened amplicon of 840 bp (miaA65-904) was obtained using the primers G20miaAsh fwd and rev (Supplementary Table 3) and cloned into pJet1.2/blunt. The kanamycin resistance cassette (KanR) containing nptIII (flanked by SmaI) was amplified from pBI12162 using the primers KanR fwd and rev and cloned into pJet1.2/blunt. The SmaI KanR-fragment was inserted at the AfeI site of miaA65-904 (position 433; position 497 of the full length gene). The disrupted sequence was cut with NotI and XbaI, blunted and inserted at the SmaI site of the mobilizable suicide vector pK18mobGII63. The resulting vector was transferred to Pfl G20-18 by triparental mating using Escherichia coli HB101 containing the helper plasmid pRK201364 to obtain ∆miaA. Insertion of KanR into the genomic miaA was detected by PCR using the primers Pfl0-1miaA fwd or rev in combination with the primer KanR test.

The functional miaA knockout was confirmed by comparative detection of transcripts in Pfl G20-18, CNTs and ∆miaA. Therefore, 25 ml of LB medium with appropriate antibiotics were inoculated with 2.5 ml of Pfl pre-cultures and incubated at 28 °C and 200 rpm. After 90 min 10 µM adenine24 was added to the growing culture. 90 min later, cells from 3 ml of each culture were pelleted and total RNA was isolated using the RNAtidy reagent (AppliChem). For cDNA synthesis, RNA was reverse-transcribed using the RevertAid reverse transcriptase (Thermo Scientific) and random hexamer primers (Roth). Specific amplification (28 cycles) was performed using the primers G20miaAsh fwd and rev for the 840 bp miaA amplicon, and the primers proC fwd and rev for a 263 bp pyrroline-5-carboxylate reductase (proC) amplicon for normalization65, based on known Pfl proC sequences. Optimization of the RT-PCR and relative quantification of obtained bands was performed as previously described12.
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