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One protein, two
domains, three
predicted
activities

NUDIX — a fold;

a phosphatase superfamily

with nucleoside diphosphates
linked to X as substrates

M49* — DPP Il with atypical
active site motif HEXXH

—

NUDIX/DPP Ill > ND
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Predicted activities

domain activity c:-)enssigzveid substrate assay
M49 peptidase — DPP Il E592 Arg,-2NA yes

NUDIX phosphatase E92, E96 ? yes

NUDIX isomerase — IDI ? IPP yes

Gunawardana (2009) Comp Func Genomics
Ogawa (2005) JBC
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Nudix phosphatase substrates
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McLennan (2006) Cell Mol Life Sci
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Model organisms

Physcomitrella
patens

Arabidopsis thaliana

NUDIX/DPP Ill conserved in streptophytes!
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Peptidase activity

enzyme from

Specific activity
with Arg,-2NA (U/mg)

human

yeast

Porphyromonas

o Bacteroides

Caldithrix

Physcomitrella

Arabidopsis

1000
20
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60

4
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0.2

Replacing the HECCH motif in PpND with a hexapeptide

HECCGH
HECLGH

0.08
0.04
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Differences between plant DPPs 111
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Color complementation assay for IDI activity

& - i E. coli (D

-I-

-
. J) PACBEA + PTroAtIDI J ’
@
30°C,
200 rpm
o/n
Sun (1996) JBC
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[DI increases B-carotene content

IDI: isopentenyl diphosphate isomerase

)\/\OPP )\V\OPP

IPP DMAPP
IPP
ispA criE criB Bh cril L crtY t
di ; I — I — oane copene — p-Carolene
" ispA [=> GPP — FPP <> GGPP — Phytoene — Lycop &
PPi  IPP PPi IPP PPi PP
DMVAPP —
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NDs are not isomerases!

21.3.2016.

no plasmids

+ pAC-BETA
+ pTrc

+ pAC-BETA
+ pTrcAtIDI

+ pAC-BETA
+ pTrcPpND

+ pAC-BETA
+ pTrcAtIND

0 50 100 150 200

ug of B-carotene per dry weight
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[PP loss causes B-carotene loss!

pA criE criB crtl crtY
—— FPP — GGPP = Phytoene — Lycopene — B-cgiene

PPi PP PPi IPP PPi PPi
DMAPP

l Nudix/DPP Il [
DMAP
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Nudix hydrolase

NUDIX motif: GXXXXXEXXXXXXXREUXEEXGU (U=1,LorV)
NDs: GHISAGDXSLXXAXRELXEELGU

metal binding and catalytic site

substrate specificity determined by the N-terminal extension or by residues in
variable loop regions

PpND and AtND sent to prof. Brenner’s lab in Berkeley

McLennan(2006) Cell Mol Life Sci
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A role for IPP phosphatase!
Acetyl-CoA / Pyruvate & GA-3P \

AACT

MVA HMGS

pathway — —
lovastatin —| HMGR
e
MK

MVAP. )

A ] MVAPP
= =‘-@ &=

ecytosolic enzyme
*activity on IPP
econserved in all plants

&

?

*terpenoid synthesis
regulation
*transport of IP/DMAP

FPF, eregulation of ND
! SQs l TPS
Sterols Sesquiterpenes Monoterpenes

Cytosol Plastid
y \ ) Henry (2015) PNAS
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Knockout produced in Physcomitrella patens

nptll and hpt constructs used to transform protoplasts
0.85 kb 4.2 kb 1.0kb

~ SHR_ _3'HR [

TN o ST

0.85 kb 1.5 kb 1.0 kb

DT ot EERN

0.85 kb 1.6 kb 1.0kb

antibiotic resistance cassettes inserted into genome by homologous recombination
removed START codon and exons 1-12 (of total 20)

RT-PCR results still to come, but 8 lines
show proper integration of HRs,
and we need 3 independent lines!

21.3.2016. Zrinka Karaci¢ — DPP Il Minisymposium Zagreb

16



o)
(O]
E—
oo
(]

N
S

=
(%)
o)
o
£
>

4]

=

=

a

[a

a

[

¢ic¢

ifference

Zrinka Kara

ible phenotype d

21.3.2016.

Poss




Phypa 94347 Pp15259_32V6.1

PROTOMENMA

GAMETOPHORE

Ahzolite
4349 57
3914 61
347965
3044 B9
2609.74
2174 78
1739.82
1304 .87
869.91
43495
oo
Masked

Chloranema

Caulonema

Gametophone

Protoplast Spores

Rhizoids

SPORDPHYTE M 53 52 51 Archegonia

Physcomitrella eFP Browser at bar.utoronto.ca Ortiz-Ramirez et al., Molecular Plant, 2015 / Winter et al., 2007

The different tissue types were isolated from wildtype Physcomitrella patens (Gransden) grawn in controlled conditions at 25 °C with 16h light and 50% humidity.
Induction of gametangia and sporophyte development was conducted in short day conditions at 17 °C and 50% humidity. Tissues were sampled in triplicate and

processed for hybridization on NimbleGen v1.6 P. patens 135k arrays (32741 probe sets), Expression data were normalized by RMA. Drawings by Marcela H, Coronado,
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Future experiments:

describing and explaining the phenotype of the knockout
gene and protein expression under stress conditions

knockout metabolomics (plant hormones, terpenoids, peptidome?)

21.3.2016. Zrinka Karaci¢ — DPP Il Minisymposium Zagreb
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Separation of domains

,fragments” cloned with
C-terminal His-tags

NUDIX fragments (23-26 kDa)
not soluble

M49 fragments (63-65 kDa)
soluble with lower activity than
wild-type,but lost activity at -8 °C

fragment  specific activity

A 0.0
B 0.11
C 0.06
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Preparation of inactive mutants

[-carotene

21.3.2016.

— NuDIX |— M49* =
phosphatase peptidase
wild type RELQEE HEXXH YES YES
E592A RELQEE HACCH YES NO
E92A RALQEE HEXXH NO YES
NUDIX activity
500
400 DPP IIl activity
70 wild type 4,0
200 E592A 0,0
100 E92A 3,0

0

control

wt

E592A

E92A
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