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Table S1

R.m.s.d. values of the structural comparison of all unGInK and adGInK monomers

present in the crystallographic asymmetric units of the two crystal structures.

unGInK monomers adGInK monomers

(chain 1Ds) (chain 1Ds)

A B C A B C D E F
unGInK
A - 0.70* |0.35 051 |0.60 |057 |041 |0.63 |0.53
B 108 | - 0.75 045 (044 (042 |0.40 |043 |0.41
C 107 | 107 - 050 (058 049 |042 |0.64 |0.46
adGInK
A 105 | 105 104 - 042 |0.41 |0.14 |0.39 |0.39
B 105 | 105 104 104 |- 0.36 | 038 |0.13 |0.35
C 96 96 96 96 96 - 042 036 |0.10
D 100 | 100 100 100 | 100 96 - 0.39 | 041
E 105 | 105 104 105 | 104 96 100 - 0.36
F 94 94 94 94 94 94 94 94 -

2R.m.s.d. values (in A) are reported above the diagonal and the number of structurally
aligned Ca-positions below the diagonal. R.m.s.d. values were calculated based on Ca-
positions with program LSQKAB from the CCP4 program package (Winn et al., 2011).



Table S2

Non-redundant Z-score-ranked list of unGInK-homologous structures present in the
protein databank as identified using the Dali webserver.2

Dali PDB- UNIPROT | Z-score | r.m.s.d. no. of seq. protein protein

rank® entry¢ | entry® [A] align. identity | length identity
resid. [9%]° [no. of
residues]’

1 3bzq POWN31 18.1 0.9 95 65 99 Py protein from
Mycobacterium
tuberculosis

2 2eg? 066513 17.8 0.9 95 58 95 Py protein from
Aquifex aeolicus

3 4co0 P70731 17.8 1.0 107 53 109 Py protein GInZ from
Azospirillum brasilense

4 lhwu P94852 17.3 1.9 99 48 99 Py protein from
Herbaspirillum
seropedicae

5 4c3k POA3F4 17.3 0.9 95 47 98 Py protein from
Synechococcus
elongatus

6 1gnk POAC55 17.3 1.3 98 55 98 Py protein GInK from
Escherichia coli

7 2j9d Q60381 17.2 1.3 98 50 101 Pu protein GInK1 from
Methanocaldococcus
jannaschii

8 2066 Q9ZST4 17.0 0.8 96 45 106 Pu protein from
Arabidopsis thaliana

9 3ncp 028527 16.6 1.7 99 47 102 Py protein GInK2 from
Archaeoglobus fulgidus

10 519n POA9Z1 16.6 0.9 92 49 92 Uridylylated Py protein
GInB from Escherichia
coli

8 Refs: (Holm & Laakso, 2016; Rose et al., 2017)

b The coordinates of chain A of unGInK were used as search coordinates for identifying
the closest structural homologues of unGInK. The list was arbitrarily truncated after 10

entries.

¢ In case multiple entries of the same protein, i.e. different effector-bound complexes, were
identified by the Dali search then only the entry with the highest Z-score was retained. This
also applies to the presence of multiple copies of identical protein chains in the same entry.

d Ref: (The UniProt Consortium, 2017)

¢ Sequence identities in the protein segments used in the structure-based alignment.

fTotal number of residues present in the deposited protein model.
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Figure S1

Peptide coverage of adGInK as determined by mass spectrometry with the adenylylation
shown in yellow. The depiction of peptides is not quantitative. The adenylylation rate was
estimated to be close to 99%.
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C. glutamicum  6CY6/6CY7 1- ==-MKLITAIVKPJTLTD IKDALEQAGVQGMIVTETQGHGqqkgHTEVYRGAEL,V-D[JV - 56
POWN3 3bzq 1- ---MKLITAIVKPFTLDDVKTSLEDAGVLGMTVSEIQG GRQKGHTEVYRGAE?{SV—DFV - 56
066513 2eg2 1- ---MKKIEAIIKPFKLDEVKDALVEIGIGGMTVTEVKGEGQQKGHTEIYRGTEYVI-DEFL - 56
P70731 4co0 1- ---MKLVMAIIKPFKLDEVREALTSLGIQGLTVSEVKGEGRQKGQTEIYRGAEYSV-SEL - 56
P94852 1Thwu 1- ---MKQVTAIIKPFKLDEVRESLAEVGVTGLTVTEVKGHGRQKGHTELYRGAEYVV-DHL - 56
POA3F4 4¢3k 1- ---MKKIEAIIRPFKLDEVKIALVNAGIVGMTVSEVRGEGRQKGQTERYRGSEYTV-EFL - 56
POAC55 1gnk 1- ---MKLVTVIIKPFKLEDVREALSSIGIQGLTVTEVKGEHGRQKGHAELYRGAEYSV-NEHL - 56
Q60381 2j9d 1- ---MKKVEAIIRPEKLEIVKKALSDAGYVGMTVSEVKGRGVQGGIVERYRGREYIV-DLI - 56
Q9ZST4 2066 771- DSKFYKVEAIVRPWRIQQVSSALLKIGIRGVTVSDVRGEGAQGGSTERHGGSEFSEDKEV -130
028527 3ncp 1- ---MKKIEAIVRAEKFPEVKAALEERGFYGMTVTDVKGRGQQGGMQIQFRGRTMEV-TLL - 56
POASZA1 519n 1- -—--MKKIDAIIKPFKLDDVREALAEVGITGMTVTEVKGEGRQKGHTELYRGAEYMV-DEL - 56

A A T-loop

UNIPROT protein

databank databank

entry entry '6|0 ’ 7|0 8|0 9|0} 1t|)0 " 11|'0

Q79VF2  B6CY6/BCY7 57- PKVKIEVEISDAQAEEVINIIVET TNIEELVEWITGERGEAAL--- - 1712
POWN3 3bzq 57- PKVRIEVVVDDSIVDKVVDSI TGKIGOGKVWVSPVDTI TGERGHDAL--- - 112
066513 2eg2 57- PKVKIEVVVRDEDVEKVVETIVKTAQTGRVGOGKIFIIPVEDVIRIRTGERGEQAI--~ - 1712
P70731 4co0 57- PKVKVEVAVSDDQYEQVVEAIQ TGRIGHGKIFVLDIAQAVRIRTGE[INTEAL--- - 112
P94852 1hwu 57- PKVKIEVVVDDKVVEQAVDAII TGKIGOGKIFVQEVEQVIRIRTGEGPDAV--~ - 112
POA3F4 4¢3k 57- QRLKLEIVVEDAQVDTVIDKIV. TGEIGOGKIFVSPVDQTIRIRTGEKNADAI--— - 1712
POAC55 1gnk 57- PKVKIDVAIADDQLDEVIDIVS TGKIGHGKIFVAELQRVIRIRTGERDEAAL--~ - 112
Q60381 2j9d 57- PKVKIELVVKEEDVDNVIDIICENARTGNPGOGKIFVIPVER TKEEGKEAL--- - 1712

Q9ZST4 2066  131- AKVKMEIVVKKDQVESVINTIIEG GKIFVLPVSDVIRVRTGERGEKAEKMT - 189
028527 3ncp 57- PKVKLEIVVKDDAVEEVIGLIVNS GKIFIIPVED RTGERGDDSL--- - 1712
P0OA9Z1 519n 57- PKVKIEIVVPDDIVDTCVDTIIRT, GKIFVFDVARVIRIRTGEEDDAAT--- - 1712

B-loop C-loop

Figure S2

Structure-based annotated sequence alignment of GInK from C. glutanicum and of the ten
closest structurally homologous Py proteins as identified with program DALI (see also
Supplementary Table S2). Residues explicitly named in the main text are colored as
follows: in green, residues interacting with the adenylylated Tyr51 residue; in blue, a
residue involved in stabilizing the hexameric assembly via inter-subunit main chain
hydrogen bonds and in red, residues involved in phosphate, AMP or ADP binding. Residue
numbering for protein data bank entry 2066 corresponds to that of UNIPROT entry
Q9ZSTA4. It differs form that used in the deposited coordinate file for entry 2066.
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Figure S3

Sequence conservation analyses as performed with program WebLogo 3
(http://weblogo.threeplusone.com/create.cgi; (Crooks et al., 2004)) (a) Weblogo analysis
of the alignment of the eleven sequences displayed in Supplementary Fig. S2. Selected
residues are highlighted using a very similar color coding as in Supplementary Fig. S2
(b) Weblogo analysis/representation of a multiple sequence alignment of 197 Py, proteins
identified with ProtBLAST/PSI-BLAST (Camacho et al., 2009). The degree of
conservation is reflected in character size. In both panels, residue numbering adheres to the
amino acid sequence numbering of GInK from C. glutamicum.
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Figure S4

Interaction plots of the phosphate ions in the ATP-binding pockets towards the C-termini
of chains (a) A and C, (b) A and B and (c) B and C generated with program Ligplot+
(Laskowski & Swindells, 2011). Hydrogen bonds are shown as dotted green lines.
Residues, which participate in hydrophobic interactions, are highlighted by red circle
segments.
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Figure S5

Interaction plots of the adenylylated tyrosine residues in (a) chain A, (b) chain B and
(c) chain E generated with program Ligplot+ (Laskowski & Swindells, 2011). Covalent
bonds are shown as solid purple lines, and hydrogen bonds are shown as dotted green lines.
Residues, which participate in hydrophobic interactions with the ligand, are indicated by
red circle segments.
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Figure S6

Detailed view of (a) the ATP-binding pocket located between chains B (colored green) and
C (colored beige) of one adGInK trimer with the bound AMP molecule shown in blue and
(b) the ATP-binding pocket located between chains F (colored orange) and G (colored
gray) of the second adGInK trimer with the bound ADP molecule shown in blue. Amino
acid residues interacting directly with the ligand are shown in stick representations. The
2mFo-DFc electron density map is shown in blue within a radius of 1.5 A of any ligand
atom and is contoured at 1c. Electron density for the surrounding residues was omitted for
clarity. Hydrogen bonds are shown as dotted black lines.
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Figure S7

Interaction plots of (a) AMP and (b) ADP bound to adGInK generated with program
Ligplot+ (Laskowski & Swindells, 2011). Hydrogen bonds are shown as dotted green lines.
Residues, which participate in hydrophobic interactions with the ligand, are highlighted by
red circle segments.



44 gt iB

7y 52 56

53
36 55

g e ag \

AMP/ADP ATP

61 30 60¢ 31

(a) (b) (c)
Figure S8

Comparison of the T-loop conformations in adenylylated GInK and in uridylylated GInB.
(a) T-loop conformation in those three monomers present in the asymmetric unit of adGInK
in which adenylylated Tyr51 could be modelled. (b) T-loop conformation in those three
monomers in adGInK in which the adenylylated Tyr51 could not be modelled. In two of
these three monomers, fortuitously bound nucleotides, i.e. either AMP or ADP, could be
observed. (c) T-loop conformation in uridylylated GInB with a bound ATP molecule (PDB
code 519n, (Palanca & Rubio, 2017)).
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