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ABSTRACT

The evolutionarily conserved kinase (S6K1) that is actuated in response to certain stimulants like insulin, amino acids 
and several other growth factors has emerged as a major effector of growth and proliferation of blood cells. In certain 
types of cancers, the S6K1 a serine/threonine kinase is constantly actuated and acts as a downstream effector of the 
Akt/phosphatidylinositol 3-kinase pathway. S6K1 serves to cross-link actin filament and activates the Rho family of 
Guanosine Triphosphate (GTPases). We here present the evidence for domain-specific interaction of S6 kinase 1 
(S6K1) with filamentous actin or F actin. We showed for the first time that the [∆NH

2-146
/∆CT

240
 a. acid] region of 

S6K1 is responsible for its discrete binding to F actin. We also demonstrate that S6K1 binding to filamentous actin is 
phosphorylation independent and not facilitated by any other protein rather than direct interaction and we couldn’t 
observe any interaction of S6K1 for monomeric actin (G actin). By a time course experiment, we could found that 
the kinetics of spontaneous actin polymerization is not affected by the presence of S6K1 rather it enforces stability 
in F actin by cross-linking it and rendering it more stable in the form of multifilament bundled actin. Using electron 
microscopy we found that these closely packed bundles were often somewhat curved, which could suggest pliable 
cross-linking. We further observe that S6 kinase 1 persists to show reactivity towards filamentous actin that stands 
unaltered amid deletions compromised for [∆NH2-146/∆CT104] or [∆NH2-46]/∆CT104] or [∆NH2-146] or [∆NH2-46] or 
[∆CT

104
]. By computational study, we found that the [∆NH

2-146
/∆CT

240
 a. acid] region of S6K1 is rich in hydrophobic 

amino acids and holds primarily coiled-coil and alpha-helical structure which serves as a structural basis for some of 
the actin-binding proteins. These data together with the capability of S6K1 to attach filamentous actin indicate that 
binding is phosphorylation independent, direct, and facilitated by the [∆NH

2-146
/∆CT

240
 a. acid] region of S6K1. 
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INTRODUCTION

In human ovarian cancer, the ribosomal kinase p70 S6 (p70S6K) 
is routinely activated and functions as an effector of the Akt/
phosphatidylinositol 3-kinase signaling pathway [1-3]. Hepatocytes 
and epidermal growth factors including cytokines act as potent 
inducers of S6K1 in ovarian carcinoma or malignant epithelial 
ovarian tumors [4,5]. 

Continuous activation of S6K1 occurs much more frequently in 
malignant ovarian tumors than in benign lesions [6]. S6K1 has a 

well-known role in regulating blood cell survival and proliferation 
and may also play a role in other features of ovarian cancer 
progression, such as metastasis [5,7,8]. 

It has been observed that the rearrangement of the actin 
cytoskeleton is necessary and very important for cell migration 
[9]. A study by Chou et al. confirmed that p70S6K and Rho 
GTPases coexist in a comparable pathway [10]. P70S6K is activated 
by the fusion of Cdc42 and Rac1, which can be blocked by PI3K 
inhibitor (wortmannin) and mTOR inhibitor (mammalian Target 
of Rapamycin) [10]. 
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CCACATATGTAA-3’)

S6K T412 E (Threonine replaced with Glutamic acid) using primer 
set by quick change Tm site directed mutagenesis kit (Santa Clara, 
CA) in accordance with the protocol stated in Zhang et al. 

Template used: pMT2-S6K

Primers used:

•  

TGAAAGTG3’

• 5’---GAGCCACATATTCAAAACCCAGAAAGACCTG 
GTTGGCACTTT---3’ 

S6K412E: S6K variant with a point mutation at amino acid 412 in 
the linker domain, where threonine is altered to glutamic acid to 
mimic phosphorylated residue.

Generation of recombinant viruses and cell culture

Recombinant viruses were generated by ligating EcoR1 digested 
fragment from pMT2-S6KWT and various mutants in pVL-1392 
and sequenced to check orientation and then co-transfected with 
linearized Baculo-viral Deoxyribo Nucleic Acid (DNA) using 
Baculo-gold kit (BD Biosciences, San Diego, California, USA) 
in accordance with the manufacturer’s instructions. Plaque assay 
was performed strictly in line with manufacturer’s instructions 
to calculate viral titre. Insect cells (SF9) were grown in serum 
free TNM-FH medium, seeded at 2 × 106cells per 60 mm tissue 
plate, and transfected with individual viruses for each of the 
aforementioned construct at a Multiplicity of Infection (MOI) of 
≤ 1 for 58-60 hours.

Expression and purification of proteins

The BL21-DE3 pLysS host strain (Sigma) was transformed with the 
constructs pGEX4T2 (GST-S6) and the parental control plasmid 
pGEX4T2, and fusion protein expression was induced for 16 
hours at 37°C with 1 mM Isopropyl β- d-1-thiogalactopyranoside 
(IPTG). Cell lysates were made using a standard blood cell lysis 
approach after bacteria were harvested at 5,500 rpm for 15 
minutes at 4°C. Cells were lysed in a buffer containing Tris-Cl 
(20 mM), EDTA (2 mM), NaCl (150 mM), lysozyme (1 mg/mL), 
and phenylmethylsulfonyl fluoride (PMSF) (1 mM) at pH 6.8 and 
incubated on ice for 30 minutes. Next, sonication (5 sec pulses, 5 
sec rest), and centrifugation for 15000 rpm for 30 minutes at 4°C 
were performed. Assays for the actin cross-linking of pre-cleared 
lysates were performed.

Actin cross-linking assay

Pre-cleared blood cell lysates of different S6K1 truncation versions 
were incubated with 4.5µM freshly produced F-actin for 1 hour at 
room temperature before being centrifuged at 14000 g for 1 minute 
to sediment bundled F-actin; the linear, unbundled actin remained 
in the supernatant. Separate pellet and supernatant fractions were 
collected, and the pellet fractions were washed three times in 1 × 
PBS. Sodium Dodecyl-Sulfate Polyacrylamide Gel Electrophoresis 
(SDS PAGE) was used to analyse equal amounts of pellet and 
supernatant, followed by Western blotting, or the gel was stained 
with Coomassie Blue.

G-actin (Globular Protein) with a molecular weight of 43 Kilo 

Under the influence of growth factor stimulation, Berven et al. 
confirmed the role of p70S6K in the reorganization of the actin 
cytoskeleton through its colocalization with the actin arch and 
the Swiss3T3 fibroblast stress fibers at its anterior border [11]. 
Treatment with rapamycin, which inhibits p70S6K, may prevent 
the organization and elongation of actin stress fibers, suggesting 
that colocalization of p70S6K and stress fibers regulates this event 
[12].

In directed blood cell migration, as in the case of metastasis, 
p70S6K acts as a key and central regulator [13]. In the current study, 
we could demonstrate at the earliest domain-specific interaction of 
S6K1 with F actin and further show that binding of S6K1 with F 
actin is phosphorylation independent, direct, and facilitated by the 
[∆NH2-146/∆CT240 a. acid] region of S6K1. 

MATERIALS AND METHODS

Antibodies

Actin, antibiotics, Dulbecco's Modified Eagle Medium (DMEM), 
Fetal Bovine Serum (FBS), TNM-FH media (Sigma-Aldrich St Louis, 
MO), Rapamycin (Calbiochem, USA) and every single reagent 
was purchased from Sigma if not designated, anti (Glutathione-S-
Transferase) GST (raised in the lab), the Polyvinylidene Fluoride 
(PVDF) transfer membrane ((Millipore Billerica, MA, USA), anti 
S6K (Santa Cruz Biotechnology, Inc.-Texas, USA), anti β actin 
(Epitomics, Inc.-Burlingame, California, USA), Highly cross-
adsorbed Goat anti rabbit secondary antibody conjugated to IRDye 
800CW (Li-Cor Biosciences, Lincoln, Nebraska, USA).

Plasmid constructs

Influenza virus N terminal Hemagglutinin (HA) epitope tagged 
Rattus S6 Kinase α1 (p85) (S6K1) and S6K (∆2-46) (∆CT104) 
cloned at Escherichia coli restriction (EcoR1) site in the pMT2 vector 
was a kind gift from Joseph Avruch (Harvard Medical School). 
Using the appropriate primers and the conventional Polymerase 
Chain Reaction (PCR) procedure, the pMT2 vector containing 
S6K and its truncated versions were amplified. The pGEX4T-2 
vector's GST (Glutathione-S-transferase) coding sequence was in 
frame with the primers, which carried 5'-Bam H1 and 3'-Eco R1 in 
the amplified fragment.

S6K1 (p85): (5’- GGCGGATCCAGGCGAC GACGGAGGCGG 
GACGGCTTTTAC-3’ 5’-CGGGAATCCTCATAGATTCATAC 
GCAGGTGCTCTGGCCGTTT-3’) 

S6K1 (∆2-146): (5’- GGCGGATCCCTGGAGGAAGT AAAGCAT 
CCCTTCATTGTG-3’ 5’-CGGGAATCCTCATAGATTCAT 
ACGC AG GTGCTCTGGCCGTTT-3’) 

S6K1 (∆CT104): (5’- GGCGGATCCAG GCGACGACGGAGGC 
GGGACGGCTTTTAC-3’ 5’- CGGGAATTCTCATTTCAA 
GTACAGA TGGAGCCACATAT GTAA-3’) 

S6K1 (∆2-146/∆CT104): (5’- GGCGGATCCCTGGAGGAAG 
TAA AGCATCCCTTCATTGTG-3’ 5’-CGGGAATTCT 
CATTTCAAGTACAGATGGAGCCACATATGTAA-3’) 

S6K1 (∆2-146/∆CT240): (5’- GGCGGATCCCTGGAGGAAGTAA 
AGCATCCCTTCATTGTG-3’ 5’-CGGGAATTCTCATACAT 
TAATGCTCCCAGACT CCACCAATCC-3’) 

S6K ( ∆2-285/∆ CT104): (5’- GGCGGATCCTGACATGCTGA

5 ’ - C G G G A A T T C T C A T T T C A A G T A C A G A T G G A G
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edge, which was then left to air dry. Images were captured with a 
colony collapse disorder (CCD) camera attached to a HITACHI 
S-3000H (SEM) (HITACHI Science Systems, ltd Japan). 

Computational study

The computational study of [∆NH
2-146

/∆CT
240

] S6K1 was 
performed by submitting its amino acid sequence into an on-line 
platform I-TASSER server. 

RESULTS

Domain specific interaction of S6K1 with F actin

To better understand the mechanism of S6K1 involvement in actin 
cytoskeleton signaling, we conducted a co-sedimentation assay to 
see if S6K1 binds actin filament in vitro Figure 1. As illustrated in 
Figure1A, we expressed S6K1[WT, 412E] and its truncated versions 
in SF9 system and observe that S6K1 along with its truncated 
versions co-sediment with F actin with a binding potential more 
towards the catalytic domain truncated version of S6K1[∆NH

2-

146
/∆CT

104
]. To validate our result we expressed S6K1 and its 

truncated versions in bacterial system which showed same result 
as in SF9 system (Figure 1B). We also tried to find out interaction 
of S6K1 and its different versions with G actin or monomeric 
actin but couldn’t observe any such interaction. The fact that no 
additional proteins have been associated suggests that S6K1 is 
directly bound to F actin in the bacterial system (Figure 1B). 

Figure 1: Interaction of different versions of S6K1 with F actin (4.5µM) 
in SF9 system. Note: (A) and Bacterial system (B) Pre-clear cell lysates 
of various S6K1 variants were allowed to react with F actin before 
sedimentation at 14000 g. Under these conditions, unbundled linear 
actin is in the supernatant, whereas bundled F actin settles. The pellet 
was separated on an SDS page, transferred to a PVDF membrane, and 
probed with indicated antibodies.

Role of S6K1 in actin polymerization

To investigate the kinetics of S6K1-induced actin bundle generation 

Dalton (KD) was obtained commercially from Sigma Aldrich. G 
actin stocks were prepared in sterile water, filter sterilized using 
0.25 micron bacterial filters at a final concentration of 4.5µM, 
and kept at -20°C. Actin was prepared in a buffer containing 5 
mM Tris pH 8.0, 0.2 mM Adenosine Triphosphate (ATP), 0.2 mM 
Calcium Chloride (Cacl2), 0.5 mM Dithiothreitol (DTT), or 0.5 
mM β-mercaptoethanol for the binding assay and centrifuged at 
20,000 g (14000 rpm) for 10 minutes at 4°C.The monomeric actin 
supernatant is ready for polymerization.

The addition of 50 mM Potassium chloride (KCL), 1 mM ATP, and 
2 mM Magnesium chloride (Mgcl2) stimulates actin polymerization. 
Polymerization takes place for 1 hour at room temperature. 
Polymerized actin which is F-actin (Filamentous actin) is ready for 
actin cross-linking or cross-linking assay. 

Western blotting

Proteins were loaded onto a 12% SDS-PAGE gel, run, then 
transferred to PVDF membranes by wet blotting at 70V continuous 
current for 90 minutes for Western blot analysis. Membranes were 
washed three times in 1 × PBS (Phosphate-Buffered Saline) with 
0.05% tween 20 for ten minutes once and five minutes twice before 
being blocked overnight with ODYSSEY blocking buffer (LI-COR 
biotechnologies USA) or 3% nonfat milk in 1 × PBS. Primary 
antibodies were diluted 1:200 (anti-β actin; Epitomics), 1:250 (anti 
S6K; Santa Cruz Biotechnologies Inc, USA), and 1:10000 (GST 
antisera) in 0.5% blocking solution or 3% Bovine Serum Albumin 
(BSA) in 1 × PBS and incubated overnight at 4°C or for several 
hours at room temperature on a rocking plate. After three washes 
with PBS-T (PBS containing 0.05% Tween 20), the membranes 
were incubated for 1 hour at room temperature with a 1:10,000 
dilution of an Infrared dye-conjugated secondary goat anti-rabbit 
antibody (800 CW). After washing with PBS-T, antibody binding 
was observed using the LICOR ODYSSEY infrared system. Blots 
were stripped in stripping buffer (10 mM glycine, 2% SDS, pH 
2.0) and incubated at room temperature for 30 minutes with 
intermittent shaking for re-probing. Membranes were washed twice 
in Phosphate-Buffered Saline/Tween (PBS-T) at room temperature 
for 10 minutes each time with significant volumes of washing 
buffer. The membranes were then blocked and treated as previously 
described. 

Chemical fixation of S6K1 [Δ2-146/ΔCT240]-F actin 
complexes

An aliquot of the pre-clear lysates of S6K1 [∆2-146/∆CT240] was 
mixed with an aliquot of 50 µl of F actin containing polymerization 
induced buffer (1 mM ATP, 2 mM Mgcl2 and 50 mM KCL). It was 
fixed with gultaraldehyde at a final concentration of 0.25% after 1 
hour of incubation at room temperature. 

Electron microscopy

5 µL aliquots of either fixed or unfixed S6K1 [∆2-146/∆CT240]-F 
actin complexes or F actin alone incubation combinations, 
primed as described above were adsorbed for 1 minute onto glow-
discharged carbon-coated collodion films on copper grids. One or 
three drops of distilled water or buffer were used to wash some of 
the grids. Excess liquid was drained using filter paper, and the grids 
were negatively stained by progressively laying them on three drops 
of 2% uranyl acetate for 10 seconds each. Excess liquid was drained 
using filter paper, then suction with a capillary applied to the grid's 

J Blood Disord Transfus, Vol.14 Iss.S3. No:1000011
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Figure 2, We did a time course experiment of WT S6K1 with actin 
and found that the presence of S6K1 doesn’t help in polymerization 
of G actin at all but it is induced by the polymerization buffer 
(Figure 2A,2B). It seems polymerization of actin is a very fast event 
reaching almost steady state within 5 minutes of its induction with 
polymerization buffer (Figure 2C) indicating that polymerization 
and bundling of actin is a synchronous event and thus providing an 
indication that S6K1quickly binds to actin filaments.

Figure 2: Time course experiment. Note: (A) and (B) represents respective 
pellet and supernatant fraction of G actin (4.5µM) sedimented at 14000 
g: Lane (a and e) G actin in actin cross-linking buffer, Lane (b, c, d and 
f, g, h) G actin in polymerization buffer. (C)  represents respective pellet 
fractions of different G actin fractions (4.5µM) in polymerization buffer 
sedimented at 14000 g incubated with bacterial pre-clear cell lysates with 
or without WT S6K1:  Lane (a, c and e) represents pellet of G actin with 
control pre-clear cell lysates and Lane (b, d and f) represents pellet of G 
actin with pre-clear cell lysates containing WT S6K1.

Minimal region of S6K1 responsible for binding to actin

To identify which domain of S6K1 interacts with the actin, a 
chain of truncation variants has been generated and investigated 
by using cosedimentation assay. Due to the higher binding 
efficiency of [∆NH

2-146
/∆CT

104
] S6K1 and due to its predominant 

α helical structure has made us to focus on this domain of S6K1 
so as to elucidate its functional significance in the binding 
kinetics of S6K1 and actin, we split [∆NH

2-146
/∆CT

104
] S6K1 

into two halves corresponding to its N terminal halve comprising 
of [∆NH

2-146
/∆CT

240
] S6K1 and C terminal halve comprising of 

[∆NH
2-285

/∆CT
104

] S6K1 and expressed both of these constructs 
in bacterial system. We observed that N terminal halve [∆NH

2-

146
/∆CT

240
] of S6K1 shows binding specificity for its actin partner 

while as C terminal [∆NH
2-285

/∆CT
104

] lacks binding specificity 
(Figure 3). These findings indicate that S6K1's N terminal domain 
is the primary binding domain. It also narrowed down the minimal 
region in S6K1 which is responsible for binding to actin. 

Phosphorylation independent binding of S6K1 with F 
actin

To investigate if S6K1 binding with F actin is phosphorylation 
dependent Figure 4, we couldn’t see any difference in binding 
under serum starved or serum stimulated conditions of S6KWT 
for F actin in HEK 293 system, which was again reconfirmed by 
looking at the binding kinetics of S6KWT for F actin in HEK 293 
and SF9 system, and further confirmed by looking at the binding 
interaction of rapamycin treated or untreated one’s of S6WT and 
S6K412E in HEK 293 cells for F actin, which suggest that this 
binding phenomenon is not governed by phosphorylation as such, 
it happens in a manner independent of phosphorylation (Figures 
4A-4C).

Figure 3: N terminal domain [∆NH
2-146

 / ∆CT
240

] S6K1 interacts with 
F actin Pre-clear cell lysates of three different versions of S6K1 have 
been allowed to react with F actin before sedimentation at 14000 g. 
Under these conditions, unbundled linear actin is in the supernatant, 
whereas bundled F actin settles. The pellet was separated on an SDS 
page, transferred to a PVDF membrane and probed with indicated 
antibodies.

Figure 4: Phosphorylation independent binding between S6K1 and F 
actin. Note: (A) S6KWT pre-clear cell lysates from HEK 293 cells which 
was either serum starved or serum stimulated have been allowed to react 
with F actin before sedimentation at 14000 g. Under these conditions, 
unbundled linear actin is in the supernatant, whereas bundled F 
actin settles. The pellet was separated on an SDS page, transferred to 
a PVDF membrane, and probed with specific antibodies (B) S6KWT 
pre-clear cell lysates from HEK 293 and SF9 cells were allowed to react 
with F actin before sedimentation at 14000 g. Under these conditions, 
unbundled linear actin is in the supernatant, whereas bundled F actin 
settles. The pellet was separated on an SDS page, transferred to a PVDF 
membrane, and probed with specific antibodies. (C) An actin cross-
linking assay was performed on S6KWT and S6K412E pre-clear cell 
lysates from HEK 293 cells treated with or without rapamycin [50ng/
ml], and the pellet was separated on an SDS page, transferred directly to 
a PVDF membrane, and probed with indicated antibodies

a c e

J Blood Disord Transfus, Vol.14 Iss.S3. No:1000011
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Role of minimal region of S6K1 on actin filament 
bundling 

We used electron microscopy on negatively stained actin filaments 
to directly examine the effect of [∆NH

2-146
 / ∆CT

240
] S6K1 on actin 

filament bundling. In the absence of [NH
2-146

/∆CT
240

] S6K1, actin 
filaments formed a homogeneous network of fine filaments, as 
illustrated in (Figure 5B). However, higher order structures were 
found when actin was polymerized in the presence of [∆NH2-146 
/ ∆CT

240
] S6K1 (Figure 5C). Despite the presence of single actin 

filaments, the majority of actin filaments were recruited into thick 
and lengthy actin bundles, indicating the cross-linking activity of 
[∆NH

2-146
 / ∆CT

240
]. These tightly packed bundles were frequently 

slightly bent, indicating flexible cross-linking.

Figure 5: Negatively stained electron micrographs of G actin alone. 
Note: (A) and F actin either the absence of (B) or in the presence of (C) 
[∆NH

2-146
 / ∆CT

240
] S6K1.

Computational study of minimal region of S6K1 

Bioinformatics study was carried out in order to further confirm 
[∆NH

2-146
/∆CT

240
 a. acid] S6K1 region; it was observed that 

this region contains predominantly hydrophobic amino acids 
and secondary structure prediction of this region has revealed 
predominant α helical and coiled coil regions which serves as the 
structural basis for some of the actin binding proteins (Figure 6).

DISCUSSIONS

In this study, we identified the S6 kinase 1 (S6K1) domain as a 
novel actin cytoskeleton regulator and demonstrated that it is 
essential for the cross-linking of F-actin (filamentous actin) and 

the induction of filamentous actin bundles. Numerous aspects of 
this function are important to remember. We demonstrated at an 
earliest the domain-specific interaction of S6K1 with filamentous 
actin (F-actin), with the binding potential tending towards the 
catalytic domain truncated version of S6K1 [∆NH2-146 / ∆CT104]. 
This observation is consistent with the paradigm provided for 
S6K1 activation [14]. According to this model, the protein kinase 
exists in two states: inactive and active. When S6K1 is inactive, 
its carboxyl-terminal autoinhibitory domain, that shares sequence 
similarities with the S6 protein's substrate region, can behave as 
a pseudosubstrate and interact with its N-terminus. The removal 
of inhibition exerted by the autoinhibitory domain, according to 
the aforementioned idea, initiates S6K1 activation [15]. To fully 
activate the kinase, eight or more serine or threonine residues are 
phosphorylated at the autoinhibitory domain, the linker area, and 
subsequently the catalytic domain [14,16-20]. 

 As a result, the higher activity of the different truncated versions of 
S6K1 relative to full-length S6K1 could simply be owing to the steric 
freedom acquired by the truncated versions of the enzyme, which 
is generally achieved by activating phosphorylations. In the case 
of the truncated version of the catalytic domain of S6K1 [∆NH2-

146
/∆CT

104
], the binding site for the substrate is fully exposed, 

resulting in it having higher binding kinetics with its interaction 
partner F-actin, which is not the case for the full-length version, 
where this binding site for actin remains less exposed and hidden 
in the core of the protein and has slightly lower binding kinetics 
with F-actin, as determined by protein confirmation.

Actin cross-linking assays of preclear lysates of different S6K1 
versions expressed in SF9 (insect cell line) and in a bacterial 
(prokaryotic) system have shown that the interaction is primarily 
with filamentous actin rather than monomeric actin (G-actin), 
which is well supported by a similar study by the group AST Wong 
et al [13]. The binding of S6K1 and F-actin is not facilitated by 
other proteins but is a direct interaction, as shown by the actin 
cross-linking experiment performed in a bacterial system. S6K1 
was always found in the pellet, implying that pelleting is caused 
by F-actin binding. The absence of additional proteins suggests a 
direct relationship between S6K1 and actin.

The likelihood of a bodily interaction between S6K1 and actin 
indicates S6K1 may influence actin polymerization kinetics. In 
contrast to other activities shared by these proteins, S6K1 had no 
effect on the rate or extent of polymerization, implying that actin 
polymerization is not a general characteristic of S6K1. It appears 
that the polymerization of G-actin is a very rapid event, reaching 
a near steady state within 5 min of induction with polymerization 
buffer, suggesting that actin polymerization and bundling is a 
synchronous event, as observed by us and well supported by the 
light scattering experiment of the group AST Wong et al [13]. Actin 
filaments are constantly assembling and disassembling. For that 
reason, at steady state, each filament population contains a small 
but finite quantity of actin monomers, as demonstrated by the time 
course experiment [21,22]. Given the higher binding potential of 
[∆NH

2-146/∆CT104] S6K1 and its predominant α-helical structure, 
we focused on this kind of domain to elucidate its functional 
significance for the binding kinetics of S6K1 and actin [23]. We 
demonstrated that [∆NH2-146/∆CT240] S6K1 is the most important 
binding domain. Furthermore, the minimal region in S6K1 
responsible for binding to actin was narrowed down. Mutagenesis 
studies reveal that one of the neuronal proteins neurabin interacts 
with S6K1 via its PDZ domain in the middle of the protein [24]. 

Figure 6: Shows predicted 3D structure as predicted by I-TASSER  

J Blood Disord Transfus, Vol.14 Iss.S3. No:1000011
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provide a beneficial new route for cancer therapy and open up new 
areas of research in S6K1 biology.

These findings, combined with S6K1's capacity to bind to F actin, 
suggest that interaction is direct, phosphorylation independent, 
and aided by the [∆NH2-146

 / ∆CT
240

 a. acid] region of S6K1.
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