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Figure 1. A, six entry modules for inserting to destination vector. The scissors represent Bsal recognition sites. Each module is
one component of required components for the destination vector. In each GreenGate reaction, six modules are inserted
between the left border (LB) and the right border (RB) sequences of the destination vector. B, each module is flanked at its 5'-

end by the same overhang as the 3’-end of the next module. The individual overhangs are different from each other by at least
two out of the four nucleotides.
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Figure 2. pMpGWB303, the Gateway destination vector lacking the GFP fluorescent. This vector includes the EF promoter, the specific
promoter for M. polymorpha and Spectinomycin resistance marker for bacteria and chlorsulfuron for transformed plant.
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Table 1. List of primers used in PCR for amplification of ATG8B K51A and ATG8B R70A for site directed mutagenesis and amplification
of GFP-ATG8B K51A and GFP-ATG8B R70A for Gateway.
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Table 2. List of primers for colony-PCR and sequencing
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Figure 3. ATG8B amino acid sequence. The residues
constituting W- and L-sites are colored red and green,
respectively.
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Figure 4. Western blot for genotyping of transformed plants, A, GFP-ATG8B-K51A and B, GFP-ATG8B-R70A. The band equal with 26
KD is referred to free GFP and 43 KD is referred to GFP+ATG8B. The number of 1 to 7 represents the number of regenerated plants tested
for transforming. The lane of 8 is GFP+ATG8 without mutation representing the control. In K51A, GFP and ATG8 is well-expressed in 4 out

of 70of the regenerated plants, although there is no expression for R70A.
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Abstract

Autophagy is one of the defensive response pathways under stress and non-stress
conditions in different organisms. In autophagy, damaged compounds and organelles are
sealed into double-membrane vesicles as an autophagosome. Autophagosome has been
directed to the vacuole to be degraded by hydrolytic enzymes into initial substances. ATG8
proteins are the hallmark of this pathway. These proteins are involved in autophagosome
formation and target cargo location inside the autophagosome. In selective autophagy,
cargo receptors play an important role in trapping the cargo inside the autophagosome.
There is the ATG8 binding motif called AIM or LIR in Cargo receptors. This motif makes
able the cargo receptors interact with LDS, LIR docking site in ATG8. Any modification in
the AIM motif or LDS could abolish the interaction between ATG8 and cargo receptors. In
this study, ATG8B mutant in LDS has been generated in Marchantia polymorpha for future
studies to identify the possible cargo receptors. In this order, the protein sequence of
ATG8B has been identified in the marchntia.info database. Aligning ATG8A from
Arabidopsis with ATG8B from Marchantia leads to identifying the residues involving in
ATGS8B folding and LDS formation. Two residues, Lysin 51 and Arginine 70, have been
replaced with Alanine residue by site-directed mutagenesis. The GreenGate has been used
for fusing the GFP to ATG8B mutant fragments. To consider the same condition with wild-
type ATGS8B lines presented in the lab, by using the Gateway adapted primers, ATG8B-
LDS mutant has been cloned in the expression vector, pMpGWB303. After transforming to
Agrobacterium GWB303+pSOUP strain, it has been transformed to the plants. Analyzing
the transformed plants in western blot experiments has shown that the only form of
modification that can express and fold as a stable protein is Lysine to Alanine modification,
however, in the proteins with the mutation of Arginine to Alanine, protein is not stable, and
it cannot be expressed.
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