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Firstly, the six small TRAPP subunits of the Bet3 and Bet5 subfamilies can form a flat 

complex similar to yeast TRAPP I. Then Ehoc-1 and NIBP cap the TRAPP I – like 

complex on both ends and form a triangular structure. This structure is further 

stabilized by interactions between the Ehoc-1 N-terminal and the NIBP C-terminal 

conserved segments (Fig 5.1.1 b). This is also in agreement with the experiments by 

Yip et al. [76], who found that the presence of Trs120p with a C-terminal GFP tag 

would disturb the dimerization of yeast TRAPP II, while Trs130 with the same tag 

would not. This suggested that in yeast TRAPP II, the C-terminus of Trs120p is near 

the dimer interface, while the C-terminus of Trs130p is not. 

 

5.2 Characterization of Tca17 

5.2.1 Oligomerization state of Tca17 

In the crystal structure of Tca17, a crystallographic dimer was found, which was 

mainly stabilized by a disulfide bond between two Cys121 residues from two 

symmetry-related molecules. In order to study the oligomerization state of Tca17 in 

solution, several biophysical experiments were performed, including analytical ultra-

centrifugation, static light scattering and non-reducing SDS-PAGE. From these 

experiments, Tca17 is predominantly monomeric in the presence of reducing agent. 

In a non-reducing environment, most of Tca17 still remains monomeric, while a small 

portion (< 5%) dimerizes via formation of disulfide bonds (see 4.4.3). Since the 

dimeric species is only favored in a non-reducing buffer, an unbound Tca17 molecule 

in the reducing environment of yeast cytosol should only be found as a monomer. 

 

5.2.2 Sequence conservation of Tca17/TRAPPC2L 

The protein pair of TRAPPC2 and TRAPPC2L are found in varieties of eukaryotic 

cells, suggesting a conserved and distinct function for either protein. To understand 

the function of Tca17 on the basis of sequence conservation, 18 TRAPPC2L ortho-

logs from different species, including the better characterized orthologs in metazoans 

and several hypothetical proteins from yeast cells, were aligned using ClustalW [117]. 

The sequence conservation was then evaluated by the ConSurf webserver [118], 

which gives a normalized ConSurf score to each residue (for multiple sequence 

alignment, colored according to ConSurf scores, see Appendix C). The scores are a 

relative measure of evolutionary conservation, with the lowest score representing the 
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More interestingly, in the surface representation (Fig 5.2.1 b), much surface area of 

Tca17 is rather variable (colored in cyan), whereas three distinct conserved patches 

(colored in magenta, marked by circles and numbers) can be identified. The function 

of these patches will be examined further in the following discussions.  

 

5.3 Electrostatic potential distribution 

Since a regulatory function of Tca17 can only be realized by protein-protein 

interactions, an electrostatic potential distribution on the surface of Tca17, calculated 

from the crystal structure, would provide useful information for studying its functions. 

All electrostatic potential representation images shown in this work were calculated 

with the program DELPHI [119], and visualised by Pymol [114]. Positive and negative 

potential was colored blue and red, respectively, at the 10 kT level. 

 

5.3.1 Comparison among Bet5 subfamily members 

In a previous tandem affinity purification and size exclusion chromatography 

experiment by Scrivens et al. [83], Tca17 was shown to physically interact with 

TRAPP and preferentially with yeast TRAPP II. However, the exact nature of this 

interaction is still not clear. 

As a member of the Bet5 subfamily of TRAPP subunits, Tca17 shares a similar 

longin fold as sedlin, Bet5 and Trs23 (see Fig 4.4.1 and 1.3.4). This raised the 

possibility that Tca17 could be integrated into the TRAPP complex in place of any of 

the three TRAPP subunits. To study this possibility, the electrostatic potential 

distributions of four Bet5 subfamily members are calculated and compared (Fig 

5.3.1).  

Though sharing a similar central longin fold, the lengths and arrangements of the 

loops are quite different in these four proteins. As a result, the outlines of their 

surface representations show little resemblance to each other. However, it is still 

possible to compare the nature of their surface when these four proteins are shown in 

the same orientation. Fig 5.3.1 shows that the electrostatic potential distribution of 

Tca17 is qualitatively similar to that of sedlin, but clearly different from Bet5p or 

Trs23p, especially on the one-helix side. Structurally, judging from the r.m.s.d values 

calculated by FATCAT (Table 4.4.1), Tca17 is also slightly more similar to sedlin than 
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5.5 Conclusion 

In this work, considerable effort was first invested to study the structure of the two 

large human TRAPP subunits NIBP and Ehoc-1. A fragment of Ehoc-1 could be 

produced as recombinant protein in E. coli, but could not be studied further with X-ray 

crystallography. Based on a Co-IP experiments on NIBP and Ehoc-1 fragments and 

the yeast TRAPP II model, a preliminary model could be proposed for the mamma-

lian TRAPP complex, where the central TRAPP-I like subcomplex is capped on both 

ends by NIBP and Ehoc-1 and form a triangular structure. This structure may be 

further stabilized by interactions between conserved peptide segments located near 

the Ehoc-1 N-terminus and the NIBP C-terminus. 

In the second part of this work, a formerly little known yeast TRAPP-associated 

protein, Tca17, was studied using biochemical and biophysical methods, as well as 

X-ray crystallography. The crystal structure at 1.8 Å resolution shows that Tca17 

adopts the longin fold characteristic for the Bet5 subfamily of small TRAPP subunits. 

This fold is comprised of a central β-sheet formed by five antiparallel β-strands, and 

flanked by one α-helix on one side (α1) and two α-helices on the other side (α2, α3).  

On the sequence and structure level, Tca17 is most closely related to the TRAPP 

subunit Trs20p/sedlin. It can bind the TRAPP subunits Bet3p and Trs33p in vitro, and 

might regulate the function of TRAPP by transiently integrating into TRAPP. It 

remains unclear how the integration of Tca17 into TRAPP might be controlled and 

promoted. If Tca17 were integrated into TRAPP in place of sedlin/Trs20p, the 

membrane association of TRAPP might be expected to be weakened, since Tca17 

would introduce a negatively charged patch into the presumed membrane associa-

tion interface of TRAPP.  

 

 


