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Figure 1.1: Tertiary structure of ubiquitin, showing a helices (green) and 3 sheets 12
(blue).
Figure 1.2: Comparison of amino acid sequence of ubiquitin between yeast, plants and | 13
humans. Residues that vary are shown in red.
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Figure 2.1: Yep96/UbWt plasmid carrying the gene for wild type ubiquitin (UbWt). It | 43

is of 6179 base pairs. The restriction sites present in the DNA sequence are indicated

in the figure.




Figure 2.2: Plasmid pUb23 map showing the position of genes, promoters and

restriction sites.
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Figure. 2.3: Drop test for testing sensitivity to canavanine of SUB60 transformed with
YEp96/UbWt, YEp96/UbS20F-A46S, YEp96/UbS20F-L50P, YEp96/UbS20F-161T,
YEp96/UbA46S-L50P, YEp96/UbA46S-161T and YEp96/UbL50P-I61T in SD
medium in (A) without inducer and without canavanine, (B) with 25 pM CuSO4

without canavanine and (C) with 25 uM CuSO4 and in presence of 2 pg/ml canavanine.
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Figure. 2.4: Drop test for testing sensitivity to G-418 of SUB60 transformed with
YEp96/UbWt, Yep96/UbS20F-A46S, YEp96/UbS20F-L50P, YEp96/UbS20F-161T,
YEp96/UbA46S-L50P, YEp96/UbA46S-161T and YEp96/UbL50P-I61T in SD
medium in (A) without inducer and without G-418, (B) with 25 uM CuSO4 without
G-418 and (C) with 25 pM CuSO4 and in presence of 50 pg/ml G-418.
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Figure. 2.5: Drop test for testing sensitivity to hygromycin B of SUB60 transformed
with YEp96/UbWt, YEp96/UbS20F-A46S, YEp96/UbS20F-L50P, YEp96/UbS20F-
161T, YEp96/UbA46S-L50P, YEp96/UbA46S-161T and YEp96/UbLS50P-161T in SD
medium in (A) without inducer and without hygromycin B, (B) with 25 pM CuSO4
without hygromycin B and (C) with 25 uM CuSO4 and in presence of 40 pg/ml
hygromycin B.
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Figure. 2.6: Drop test for testing sensitivity to gentamicin of SUB60 transformed with
YEp96/UbWt, YEp96/UbS20F-A46S, YEp96/UbS20F-L50P, YEp96/UbS20F-I61T,
YEp96/UbA46S-L50P, YEp96/UbA46S-161T and YEp96/UbL50P-I61T in SD
medium in (A) without inducer and without gentamicin, (B) with 25 uM CuSO4

without gentamicin and (C) with 25 pM CuSO4 and in presence of 80 pg/ml

gentamicin.
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Figure. 2.7: Drop test for testing sensitivity to tunicamycin of SUB60 transformed with
YEp96/UbWt, YEp96/UbS20F-A46S, YEp96/UbS20F-L50P, YEp96/UbS20F-161T,
YEp96/UbA46S-L50P, YEp96/UbA46S-161T and YEp96/UbL50P-I61T in SD
medium in (A) without inducer and without tunicamycin, (B) with 25 uM CuSO4

without tunicamycin and (C) with 25 uM CuSO4 and in presence of 0.75 pg/ml

tunicamycin.
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Figure. 2.8: Effect of UbEP42 derived double mutations on UFD pathway in SUB60
cells. The S20F-161T, A46S-L50P and L50P-161T affected protein degradation by
UFD pathway.
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Figure. 2.9: Effect of UbEP42 derived double mutations on Cdc28 levels in SUB60
cells. Cells expressing the double mutants of ubiquitin, UbS20F-UbI61T, UbA46S-
L50P and UbL50P-I61T have lower levels of Cdc28 protein kinase.
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Figure. 2.10: Effect of UbEP42 derived double mutations on lysosomal degradation of

uracil permease in SUB60 cells.
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Figure. 2.11: Confocal microscopy of SUB60 cells transformed with YEp96 expressing
wild type ubiquitin and the UbEP42 derived double mutants. (A) bright field, (B) RFP
filter (FM4-64), (C) GFP filter (GFP), (D) merging of (B) and (C) for observing
colocalization. It can be seen from the images that the transformants of SUB60 cells
expressing UbS20F-161T, UbA46S-L50P, UbL50P-161T showed failure of sorting of
CPS into endosomes, while sorting remains unaffected in the cells expressing UbS20F-

A46S, UbS20F-L50P and UbA46S-161T and is comparable to UbWt control.
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Figure. 2.12: Effect of UbEP42 derived double mutations on K-48 linked
polyubiquitination. Left: Western blotting carried out with K-48 linkage specific
polyubiquitin antibody. Cells expressing UbS20F-A46S, UbS20F-L50P, UbA46S-
I61T showed polyubiquitination to the same extent as the cells expressing UbWt. In
contrast, in the cells expressing UbS20F-161T, UbA46S-L50P, UbL50P-161T the K-
48 linked polyubiquitination is much reduced. Right: Ponceau staining of the same

SDS-PAGE gel before western blotting.
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Figure 3.1: Plasmid Yep96 carrying wild type ubiquitin gene under CUP1 promoter.

69

Figure 3.2: Drop test for testing sensitivity to translational inhibitors, of SUB60 cells
transformed  with  YEp96/UbWt,  Yep96/UbQ2N, YEp96/UbE64G, and
YEp96/UbS65D in SD medium under induction by (A) 25 uM CuSO4, (B) 70 ug/ml

hygromycin B, (C) 40 pg/ml G-418 and (D) 100 pg/ml gentamicin.
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Figure 3.3: (A) Western blot showing K-48 linked ubiquitination profile of SUB60
transformed with Yep96 plasmids expressing UbWt, UbQ2N, UbE64G and UbS65D.
(B) Ponceau stain of the blot.
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Figure 3.4: Western blot showing uracil permease and beta actin in SUB60 transformed

with Yep96 plasmids expressing UbWT, UbQ2N, UbE64G and UbS65D.
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Figure 3.5: Western blot showing Cdc28 and beta actin in SUB60 transformed with
YEp96 plasmids expressing Ub WT, Ub Q2N, Ub E64G and Ub S65D.
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Figure 3.6: Confocal microscopy of SUB60 cells transformed with YEp96 expressing
wild type ubiquitin and the  bulge mutants. (A) bright field, (B) GFP filter (GFP), (C)
RFP filter (FM4-64), (D) merging of (B) and (C) for observing colocalization.
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