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N-terminal destabilizing residues (N-degron)

Bachmair et al. & Varshavsky,
DUBs Science (1986)
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Residue X in Radius of Deubiquitination ty2 Of
ub-X-Bgal  gyration of X (A) of ub-X-Bgal X-Bgal

Met 1.80 - ]
Ser 1.08 +
Ala 0.77 + o
Thr 1.24 + >20 hours Stabilizing
Val 1.29 +
Gly 0 + )
o o N } ~30 minutes
Tyr 2.13 + N .
Gln 175 + } 10 minutes
Phe 1.90 + Destabilizing
Leu 1.54 +
Asp 1.43 + ~3 minutes
Lys 2.08 +
Arg 2.38 + ~2 minutes
Pro 1.25 —* ~7 minutes




The N-degron pathway BH Kim et al.

PNAS (2022)
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Structural biology of the Arg/N-degron pathway

The S. cerevisiae Arg/N-degron pathway
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N-degron

recognition by N-recognins
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PRT1 (PROTEOLYSIS1) is a unique

N-recognin E3 ubiquitin ligase

B-Gal activity in transformed yeast
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ZZ-domain is responsible for N-degron recognition

APRT1 =
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Data collection and phasing

Data collection
Space group
Cell dimensions

a, b, c(A)

a, B,y (%)
Wavelength (A)
Resolution (A)
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Refinement
Resolution (A)
No. reflections
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Apo ZZ-domain structure of PRT1
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N-degron complex structure

PRT1-ZZ p62/SQSTM1-Z2Z




Crystal packing analysis and B-factors
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Specificity for the aromatic N-degrons
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Hydrophobic interaction between PRT1 and BB




Unique conformational change in PRT1-ZZ
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Role of the 3™ residue in N-degron
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Modified BB substrate for ubiquitylation: V198E
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Model substrate for ubiquitylation: YKF-cpGFP
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Ubiquitylation: binding and activity correlation
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Overall structure of PRT1 (SAXS)
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SAXS data analysis (protein sample vs AF model)
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RING1 and ZZ-domain migrate separately
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RINGH1 is critical for ubiquitylation
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Intramolecular RING dimerization of PRT1

22 84 188 246 303 366
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RING dimer is critical for ubiquitylation activity
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Ub discharge assay

dEE-.'E'I!] nm
“ oxcitation filter ‘ !
TP ADP+P - Eﬂiﬂm Q.
High FRET Low FRET
—— Ctrl
2 - 4L1/S
@ 1.0 - WT
2
= 1
3
o 0.54"
©
E
=
o
4
0.0+
I I
0 5000 10000
Time (s)
| wT aus
Half-life (sec) 696.6 6212

k (Decay rate) 9.9951e3 1.1116e3



Mode of action of PRT1
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1.

ZZ-domain recognizes the bulky hydrophobic type-2 N-
degrons by the 3 key residues (Y317, 1333, and F352).

The conformational change of long loops is the unique
feature of PRT1.

The 3" residue (Phe) of cleaved BB (Tyr61-BB substrate)
IS also participated in stabilizing the interaction.

The interaction between N-degron and PRT1 affects the
ubiquitylation activity.

Intramolecular RING heterodimer is a key for the robust
ubiquitylation of PRT1 N-recognin.
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