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Abstract

I In eukaryotes, post-translational modification of proteins by ubiquitin con-
| jugation 1s catalyzed by a cascade of enzymes namely, ubiquitin activating
enzyme which binds free ubiquitin and transfers 1t to ubiquitin conjugating
| enzyme, which further transfers ubiquitin to substrate with the help of ubiq-
| uitin ligase. In the present study we are focusing on ubiquitin conjugating
enzyme (E2) UBC4 of S. cerevisiae. UBC4 and UBCS5 are o/} proteins be-
| longing to the same class of E2s with ~ 92% sequence identity, differing
| only at 11 amino acid residues. The two E2s functionally complement each
other 1n mediating selective degradation of short lived and abnormal pro-
| teins!'. Hence, they are essential during stress response. The reason behind
maintenance of two identical proteins suggests specialized functions for
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| for the residue differences between the two E2s, we have decided on |
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creating single mutations in UBC4 by replacing the residue from UBCS5 and
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these enzymes under certain selective conditions. To understand the reason
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The S. cerevisiae strains used 1n the study are Wild type cells (Mat a his3-A200

, o _ . , e D o ettt = AT N leu2-3,112 ura3-52, lys2-801, trpl-1, gal 2), Aubc4AubcS (Mat a his3-A200 |
Aubc4ubc) strain of S. cerevisiae and functional studies were carried out. (1.4 YR TKPPKI SETTHI YHPNINANGNICLDI LKDQWSEALTLSKVLLSICS
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We found that this mutation is functionally active. Moreover, 1t displays ble knock out strain lacking UBC4 and UBC5

| gene of UBC4 with N82S mutation was constructed and introduced in
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| better resistance to various translational mhibitors and greater thermotoler-
ance compared to Ubc4 and even wild type (WT). However, 1t showed less
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resistance when tested for heat stress. N82 1s present in B-turn of the pro- Ubes PETAQIY¥T DKAKYEATAKENT 14§ o |

| tein. Using the set of potential given by Hutchinson and Thornton in 1994, srvevoisims simmmsiais Construction of UBC4-N82S by Site directed " SR |
the preferences of Asn and Ser were compared for (i+1) position in B-turn. " . . . mutagenesis in a shuttle vector (YEp96) which \

| Posi- | Substi- = p-turn | Resi- replaces Asn of UBC4 with Ser of UBC5 7 |
Interestingly, Ser showed higher preference over Asn for adopting the struc- (C) 12 tionof tution = value due ! -

| ture. This supports our in vivo data and proves to be an important mutation - the - |
for UBC4 §08 amino Transformation of the plasmid carrying YEp96-

| . 06 acid UBC4-N82S into Aubc4Aubc5. Transformation I

Introduction T 29 of yeast cells Aubc4Aubc5 with UBC4 plasmid

| . Ubed N 10 1 was used as control |
In eukaryotes, Ubiquitin Conjugating enzymes ensure protein quality con- 0 sz 5 S 1'23 o(t} tur)n Functional evaluation of YEp96-UBC4-N82S

| trol via the Ubiquitin Proteasome system. The system is highly substrate i under various stress conditions like heat, |

and post translational
inhibitors. Wild-type & YEp96-UBC4 were I
used as controls

thermotolerance

specific and comprises of single El, several E2s and hundreds of E3s. E2 Figure 1. (A) Functions of UBC4 & UBC5 (B) Sequence alignment of two proteins.

| form for E1, E3s and activated ubiquitin. E2s actively participate in ubiqui-

family comprises of a conserved UBC domain providing a binding plat- (C) Comparison of B-turn propensities of residue no. 82 in Ubc4 & Ubc5 accord-

ing to Hutchinson et al.,1994 |
tin chain assembly reaction in the UPS. In the present study we are focusing

on ubiquitin conjugating enzyme UBC4 of S. cerevisiae system.
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cerevisiae transformed with plasmids expressing

) , L _ _ Prior to or after incubation cultures were shifted to
stress (37°C) at various time intervals in absence of an in- |
YEp96-UBC4 and mutant YEp96-UBC4-N82S along
with WT and Aubc4Aubc5 as controls.
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Conclusion and Significance

1.The point mutation N82S is functionally active. |

2. In case of thermotolerance stress and antibiotic complementation N82S |
shows 100 % resistance compared to wild type (WT) and UBC4; while not un- |
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der heat stress. |

3. The experimental observations suggests that the mutation N82S provides |
greater stability to the protein structure . |
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Figure 5. Resistance to translation inhibitors of S. cerevisiae cells Aubc4Aubc5 and REfe rences

| Aubc4Aubcs transformed with UBC4 and mutant YEp96-UBC4-N82S. |
| a) Control plate with no antibiotics 1.Seufert W and Jentsch S., The EMBO Journal vol.9 no.2,(1990), 543-550

(b) In presence of canavanine (0.5 pg/ml) |
(c) In presence of hygromycin-B (0.2 mM)

(d) In presence of cycloheximide (1uM)
| (e) control plate with CuSO,and no antibiotics

(f) In presence of CuSQO, plus canavanine 2.Hutchinson et al., Protein science, 1994 |
(g) In presence of CuSO, plus hygromycin-B (h) In presence of CuSO, plus cycloheximide
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