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 Small Ubiquitin-related Modifier (SUMO) is a small
protein that acts as post translational modifier
affecting protein activity, localization, and stability.

e SUMDOylation (the process of SUMO attachment)
occurs within minutes of expose to environmental
stressors, providing resilience ensuring survival
under suboptimal conditions.

* Four main steps of the SUMO cycle include:
Activation (E1 - SAE1/2) , Conjugation (E2 -
SCE1), Ligation (E3 - SIZI1), and DeSUMUOylation
by DPS’s

@SUMO

Figure 2. Western Blot of Nickel Purification of SUMO from the10His-SUMO line.

Figure 1. Overview of SUMOylation pathway. (Augustine and Vierstra 2018)

* CRISPR modifies ta rget areas of the geNome and Figure 3. Quantitative comparison of grey values from lanes EL1 of WT vs. 10His
can knock out genes of interest in the SUMO tagged moss from the western blot (Figure 2).
pathway to better characterize the system. Conclusions
* The 10His-tag enables purification of free SUMO and
The SUMO system in Physcomitrium patens SUMO1a conjugates thereby enabling their proteomic
identification.

 Highly amenable to genetic and bioanalysis.

* Haploid cells require modification of only one
chromosome to create knock outs and express
phenotypic effects.

Future Work
e (Creation of a line where both SUMO1a and SUMO1b
are 10His tagged.

CRISPR/Cas9 Mediated Mutagenesis

Methods WT MIMSGVEDGSKMANNQTNTQDQEEKKPLDGAGQHINLKVKGQODGGEVFFRIKSTATLRKLMN
10-1 MIMSGVEDGSKMANNQTNTQDQEEKKPLDGAGQHINLKVKGQODGGEVFFRIKSTATLRKLMN
P. Patens life cycle. (Rensing et al. 2020) 10-2 IEMSGVEDGSKMANNQTNTODOQEEKKPLDGAGOHINLKVKGODGGEVFFRIKSTATLRKLMN
10-4 IMIMSGVEDGSKMANNQTNTQDQEEKKPLDGAGQHINLKVKGQODGGEVFFRIKSTATLRKLMN
10-7 MIMSGVEDGSKMANNQTNTQDQEEKKPLDGAGQHINLKVKGQODGGEVFFRIKSTATLRKLMN
10-11 MIMSGVEDGSKMANNQTNTQDQEEKKPLDGAGQHINLKVKGQODGGEVFFRIKSTATLRKLMN
Goals 10-12 MIMSGVEDGSKMANNQTNTQODQEEKKPLDGAGQHINLKVKGODGGEVFFRIKSTATLRKLMN
» Genetically interrogate the SUMO system in dod
WT 61 NCPECEPEEEIIN IR EIIA IV I PAELEMEDGDE IDAMLHQTGGNAC - - -
Physcomitrium patens and identify the proteins 10-1 61 AYCDRQSVDPSSIAFLFDGRRLRADQT
. 10-2 61 ENLDNTTRSILTEF:-V3801ed:3:38:F.V LI RRWSLKWKMEMRSMPCF IKLVEM#A -
modified by SUMO. 10-4 61 LNEDHNLERSILTEF-V380:1e3:3:38:3.9 e}y LRRWSLKWKMEMRSMPCFIKLVEMLA
, . , , 10-7 61 LSAHIITARILT NS BAIIIINIBILGA*NGRWR*DRCHAS SNWWKCLL - - — - -
» |solation and purification of a 10His-SUMO1a line for 10-11 61

LR A0N D Lo AV R NN R (e ) 99N VDI HINCGGGA*NGRWR*DRCHASSNWWKC)AL -
10-12 61 LREeDHEIVEAMNIT PPN e} 3NV IMICGGGA*NGRWR*DRCHASSNWWKC)AL -

identification of SUMOylated proteins.

Figure 4. Amino acid sequence alignment of predicted sequences of wild type and selected SUMO1b
mutants. DiGlycine (highlighted by the red box) residues are required for SUMOylation.
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