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Functional analysis of Vrplp

It is also possible that the deletion may have affected the folding of some other
domains which are critical for actin patch polarization and plays redundant roles with

WH2/V domain of Vrplp.

5.4.2 Identification of the second actin binding motif of Vrplp, ;s

Vrplpizes has a well characterized actin binding domain, the WH2/V domain
(Vrplpi.70) and have the second actin binding domain in Vrplp.3¢4 (Thanabalu and
Munn 2001). Yeast two hybrid assay showed the interaction between Vrplp;79.364 and
actin indicating the prospective actin binding site located in residues 270-364. The
well known actin binding sites of Verprolin family proteins are composed by positive
charged residues such as KKLKK (WIP), KLKK (WIRE) and RLRK (CR16)
indicating that lysine (K) and arginine (R) mediate the actin binding. Thus the
putative actin binding site was sought in Vrplpz7364 by searching for consecutive

positive charged residues.

R23:Rp83 are two consecutive arginines that might mediate actin binding. In order to
verify the actin interaction mediated by this RR motif, Rys:Ry33 were mutated to
AssrAjgs by site directed mutagenesis. Both Vrplp;7g.364 and VrplpAzSZA283 270-364 WeEre
cloned into pACT2 respectively while yeast actin was cloned into pAS2-I.

pAD-VrplpA282A28327o_3(,4 or pAD-Vrplpa7o.364 were co-transformed with pBD-Actin
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Functional analysis of Vrplp

and actin binding site of CR16 play redundant roles in suppression of growth defect in
vrpl4 strain. This raises an important question: Does the proline rich region and actin
binding site of Vrplp play redundant roles in suppressing actin patches polarization

defect and growth defect of vrpiA strain?

5.5.1 Actin binding motif KLKK and proline rich region of Vrplp

play redundant role in cells growth at elevated temperature

Since the actin binding motif KLKKAET in WH2/V domain has been well
characterised, the attention was focused on this domain. Vrplpi,70 and
VrplpA45A461_270 (A4sA46 indicates mutating KusKss to AysAge) were expressed in
vrplA strain to analyze the importance of actin binding motif for cell viability at
clevate temperature. Not much difference was found between Vrpli,z and

1A45A46

Vrp 1270 (Figure 5.11 A) suggesting that although the actin binding domain is

important, the actin binding motif is redundant with other motifs.

In order to determine whether the proline rich region at the N-terminal of Viplp is
correlated with actin binding motif in restoring the growth of vrpl4 strain at high
temperature, another two clones comprising Vrplpas a7 (deleting the proline rich

AL 270 (deleting proline rich region and mutating actin

region of Vrplp) and Viplp*
binding site) were constructed. The fragments were cloned into low copy plasmid,

transformed into vipl4 cells and expressed under the control of VRP1 promoter.

Transformant cells were selected on SD-Leu plates, re-streaked onto YPUAD plates
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Functional analysis of Vrplp

and incubated in 37° C. The vrpiA cells expressing Vrplpas a7 grew well while cells

expressing Vrpl pA45 A6

23270 Oor Vrplp7o.270 did not (Figure 5.11 A) indicating that
either deletion of proline rich region or mutation of actin binding site does not abolish
the ability to complement the growth defect of vrplA strain while combining the two
mutations abolishes the ability to complement the growth defect. Endocytosis assay

showed that expression of either Vrp1p***44¢

12270 Or Vrplpas.ozo restores endocytosis
of vipiA strain (Figure 5.11 B). Therefore the proline rich region and actin binding
site KLKKAET in N-terminus of Vrplp play redundant role in complementing the

growth and endocytosis defects of vrplA strain.
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Functional analysis of Vrplp

5.5.2 Actin binding motif KLKK and proline rich region of Vrplp

play redundant role in actin patches polarization

It has been reported that the Vrplpses.s17, but not Vrplp; .34, restores polarization of
cortical actin patches in vrplA strain (Thanabalu and Munn, 2001). The previous data
of this research showed that additional LBD to C-terminal of Vrplp;.3es or Viplpi270
confers the ability to restore actin patches polarization of vrplA strain. This also
suggests that the Lasl7p interaction plays a role in actin patches polarization. The
experiments with CR16 showed that the proline rich sequence located in the WH2/V
domain of CR16 is redundant with the actin binding motif inside the WH2/V domain.
Therefore it raises the hypothesis that proline rich region and actin binding site of
Viplpi-70 might play a similar redundant role for Vrplp;.o7 to restore actin patches

polarization if fused with additional Las17p binding domain.

In order to verify this hypothesis, Vrplp7so.317 (Las17p binding domain) was fused to

A45A46 A45A46

the C-terminal of Vrplpaaz, Viplp 1270 and Vrplp 23270 Tespectively.

Viplpas270-LBD, Viplp 244, .- LBD and Vrp1p*****%,; ,,0-LBD were transformed
and expressed respectively in vrplA strain from low copy plasmid. Growth at high
temperature and polarization of actin patches of these transformant vipl4 cells were
analyzed. Vrplpi270-LBD, Viplp****| 57-LBD and Viplpasaz-LBD are able to
correct the growth, endocytosis and actin patch polarization defects of the strain while

A4SA4E . 20-LBD is able to correct the growth and endocytosis defect but not

Viplp
able to correct the actin patch polarization defect (Figure 5.12, Figure 5.13) indicating
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Functional analysis of Vrplp

that either deletion of proline rich region or mutation of actin binding site is not
crucial for the restoration of actin patches polarization, while combination of the
above deletion and mutation abolishes actin patch polarization. This suggests that
proline rich region and actin binding site of Vrplp at N-terminus play redundant role

in restoring actin patches polarization of vrpI4 strain.

5.6 Vrplp-las17p interaction is essential for actin patch

polarization

Viplpsea-s17, like Viplpig17, co-localizes with cortical actin patches and restores actin
patch polarization in vrplA strain (Thanabalu and Munn, 2001). This localization to
cortical patches requires Las17p. The last 57 residues at C-terminus of Vrplp
(Vrplpreo-s17) was reported to be essential for the interaction with Las17p (Thanabalu
and Munn, 2001). Thus, we want to identify the Las17 binding site in C-terminus of
Viplp, and question whether the interaction with Lasl7 is crucial for the restoring

actin patches polarization.

5.6.1 Deletion analysis from the C-terminus of Vrplpses-817

The C-terminal region of Vrplp was aligned with the mammalian Verprolin (WIP,
WIRE/WICH and CR16) proteins. The alignment indicates that the residues go; YPSso3
and K799 are highly conserved among the four members of the verprolin family
(Figure 5.14). Point mutation constructs, go; YPSgo3 t0 s01AAAgp;, Kogg to Azg and

combination of point mutation of g5 YPSso3 and K799, were constructed, transformed
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