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The main goal of this thesis is to ‘Drop the Myc’. We explored Myc inhibition using 
different approaches. Firstly, we developed a cell-permeable miniprotein that 
inhibits Myc activity by binding to Myc’s designated DNA-binding site known as the 
Enhancer box (E-box, sequence: CACGTG). Secondly, aiming at a similar mechanism 
of action, we developed a method to stabilize and increase cell permeability of 
recombinant proteins, able to bind the E-box site. Lastly, AlphaFold was applied to 
predict an unresolved protein-protein interaction (PPI) that was utilized to design 
peptidomimetics that could prevent Myc-Max formation. All (mini)proteins and 
peptidomimetics were tested by a combination of biochemical characterization 
and cellular assays to analyze cell permeability, stability and affinity. This chapter 
summarizes the most important findings of each chapter and additionally highlights 
future possibilities for the design of Myc targeting peptide modalities. 

6.1 	 Peptides are promising modalities for the inhibition of disease related 
nucleic acids

The central dogma of life entails that the genetic flow goes from DNA to RNA to 
proteins.[1] This process is strictly regulated by a network of PPIs, protein-DNA 
interactions and protein-RNA interactions. Disruption of this network can result in 
the development of diseases. Strikingly, approximately 19% of all human transcription 
factors (TFs) are involved in a disease, such as cancer.[2] Therefore, it is important 
to increase our understanding on how this class of proteins can be targeted. TF 
inhibition is particularly challenging because they are involved in protein-DNA 
interactions that often entail large interfaces and occur within the nucleus. The large 
interface limits the use of small molecules as they are not large enough. Consequently, 
alternative strategies are required to effectively target TFs.

Peptide-based modalities can be used to interact with large binding surfaces. Chapter 
2 describes the development and advantages of peptides that can target disease-
related DNA and RNA. Peptides are advantageous compared to small molecules due 
to their larger size as this allows them to recognize large surface areas. Normally, an 
increase in molecular size can reduce cell permeability. However, nucleic acid (NA)-
binding peptides often carry multiple positive charges that promote cell penetration, 
a characteristic also observed in cell-penetrating peptides. We observed two primary 
strategies for discovering specific NA-binding peptides: library screening and 
structure-based design. The latter strategy was applied in Chapter 3 and 4. 

We highlight in Chapter 2 that staple incorporation, or cyclisation, can be beneficial 
for cellular uptake, thereby locking NA-binding peptidomimetics in their active 
conformations. We observed similar effects in Chapter 3 and 4. In Chapter 3 we 
could replace the full dimerization domain of Omomyc with a single covalent linker, 
thereby locking the protein in its dimeric state. Similarly, in Chapter 4 we showed 
that staples in the basic region of Omomyc increased cell permeability and serum 
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stability. We observed a similar effect while designing the Mizmetic compounds in 
Chapter 5. Staple incorporation resulted in an increase in binding affinity towards 
Myc. 

Selectivity is especially important for NA binders as off-target activity can have severe 
consequences for transcription and translation of genes. There are currently no FDA 
approved peptide-based drugs that target NAs but there are examples of NA binders 
that are in clinical trials, for example Omomyc-103.[3] Overall, peptide and protein 
mimetics can be promising modalities if they are carefully designed to selectively 
target a single NA sequence. 

6.2 	 Natural TFs can serve as blueprints for creating artificial transcriptional 
repressors with improved drug likeness

In Chapter 3, we applied a structure-based design strategy on Omomyc to inhibit 
Myc. Omomyc is a basic Helix-Loop-Helix leucine zipper (bHLH-LZ) TF and 
needs to dimerize to act as a transcriptional repressor.[4] Cell permeability is a major 
challenge when designing miniproteins. Especially for Omomyc there is contradictory 
data regarding its intrinsic cell permeability. To address this, we designed several 
truncated Omomyc variants: MiniMYC 1, MiniMYC 3 and DuoMYC. 

Our goal was to decrease the overall size of Omomyc, while increasing cell permeability 
and retaining DNA affinity. Both MiniMYCs only contained the basic region that 
were covalently linked to form a dimer. MiniMYC 1 and MiniMYC 3 were unable 
to selectively bind DNA. A more constrained decafluorbiphenyl linker displayed 
a moderate binding improvement compared to a flexible lysine linker but was not 
sufficient for a stable protein/DNA complex. Therefore, we designed DuoMYC, 
which also included the loop and a small segment of the LZ of Omomyc. DuoMYC 
displayed low nanomolar affinity towards its canonical E-box target sequence in 
two different binding assays. We incorporated a flexible and a constrained linker 
in DuoMYC. Strikingly, there was not a major difference in affinity between both 
DuoMYC constructs. This suggests that the additional loop is the primary contributor 
to accurate DNA binding, rather than linker rigidity. 

The monomer of DuoMYC, MonoMYC, could also bind as a dimer to DNA before 
covalent dimerization. The incorporation of a covalent linker within DuoMYC 
increased affinity compared to its monomer. Whereas MonoMYC exists as a monomer 
in solution, DuoMYC exists as a dimer. The increase in affinity is presumably 
attributable to a reduced entropic penalty for DuoMYC, as MonoMYC must first 
form a dimer prior to DNA binding. DuoMYC could inhibit Myc (IC50 = 464 nM) and 
was cell permeable. Moreover, RNA sequencing displayed that DuoMYC influenced 
pathways involved in cancer. 
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This study emphasized that decreasing protein size can increase cell permeability. We 
showed that a major part of the protein can be removed but that there is a limit to how 
much can be removed. Too much removal can lead to loss of selectivity or function. 
Therefore, a careful design approach must be performed to find a cut-off in protein 
size with sufficient protein activity and increased cell penetration, as displayed by 
DuoMYC. 

To improve cell penetration without decreasing protein size, we investigated two 
strategies to increase cell permeability of Omomyc in Chapter 4. The first approach 
entailed an increase in arginine content. Increase in arginine and thus positive charge, 
can lead to increased cell permeability.[5] The second approach introduced staples 
inside the basic region of Omomyc. Staples can amplify intrinsic cell permeability.[6,7] 
They enhance the overall lipophilicity and α-helicity of the peptide by promoting 
intramolecular hydrogen bonding within the backbone.[8] We applied the first 
approach on the LZ region and increased its arginine content. Additionally, we 
incorporated different staples at different positions inside the basic region. To obtain 
our designed Omomyc variants, we used recombinant expression and strategically 
placed cysteines inside the basic region. 

Protein expression can be a delicate process to preserve complex protein structures. 
However, Omomyc can dimerize upon protein contact, even following denaturation. 
This is a characteristic treat shared among Myc- and Max-based TFs.[9–13] For example, 
denatured Myc was successfully used in our native binding assay in Chapter 5. Similarly, 
we could denature Omomyc during a buffer exchange, perform a two-component 
stapling reaction and, subsequently, test the compounds in a native binding assay. 
This approach resulted in the development of the ReCHEMbinent technique. Most 
designed Omomyc derivatives could bind to their canonical binding site, adopted 
an α-helical conformation and displayed increased stability when bound to DNA. 
Bioactivity assays showed that HeloMYC-1421 could inhibit Myc activity in both 
HEK293T and HeLa cells. Moreover, labeled HeloMYC-1421 displayed increased cell 
permeability compared to Omomyc. Overall, we demonstrated in Chapter 4 that 
the characteristic ability of Omomyc to fold upon protein-partner contact can be 
exploited for a beneficial outcome. 

6.3 	 AlphaFold predicts an interaction interface on Myc where Miz-1 and 
MAX overlap 

In Chapter 5 we developed a direct Myc inhibitor employing the AlphaFold-Multimer 
software.[14,15] Myc is difficult to target using a direct inhibitor because of its partially 
disordered nature in the absence of binding partners. We utilized AlphaFold-
Multimer to predict how Myc and Myc interacting zinc finger 1 (Miz-1) interact, as 
no crystal structure is currently available. Miz-1 and Myc are together involved in 
cancer development but it is unknown how they physically interact.[16] AlphaFold-
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Multimer predicted a sequence of 28 amino acids within Miz-1, located inside Myc 
interacting domain 2 (MID2), to interact with the HLH domain of Myc. As this was 
consistent with literature, we tested and validated that this small region displayed 
affinity towards Myc. Incorporation of a cysteine staple increased the affinity 26-
fold. An alanine-scan revealed three hotspots and five beneficial mutations that 
were consistent with the AlphaFold prediction. AlphaFold predicted an interacting 
interface overlap between Max and Miz-1 on Myc. We therefore developed an 
activity assay to determine if our Mizmetic compounds could inhibit Myc-Max-DNA 
binding. Several alanine analogues could inhibit Myc-Max formation and Mizmetic 
20 displayed increased specificity towards Myc over Max. Our Mizmetic compounds 
highlight that peptides can be good inhibitors for disordered proteins. Similar to 
what was discussed in Chapter 2, the large contact interface of peptides, compared 
to small molecules, is presumably the main driver of recognition of disordered Myc.

This project highlights the impact that artificial intelligence (AI) can have on research. 
We could design peptidomimetics based on an unresolved PPI without the presence 
of a crystal structure. It also demonstrates that AI and research can complement each 
other and that experimental validation remains important to confirm predictions. 
Especially for interactions that involve IDPs or IDRs. Despite the fact that AlphaFold 
is generally accurate, studies have reported that it becomes less reliable for regions 
exceeding 100 amino acids.[17] 

To conclude, peptides are promising modalities to inhibit disease-related TFs. They 
can adopt multiple conformations and can be designed to target large NA interfaces 
that are able to assume complex secondary structures. The size of peptides can be 
challenging, mainly for cell permeability. Therefore, careful structure-based design 
strategies must be applied, which can be combined with novel AI-based tools, such 
as AlphaFold2. 

6.4 	 Future perspectives

The main focus of this PhD thesis is the TF Myc. Myc is responsible for approximately 
15% of all gene transcription in the cell.[18] Moreover, Myc engages in more than 
50% of all human cancer types. Strikingly, there is currently no drug on the clinical 
market that can target this oncogenic TF directly. There are however, candidates that 
target Myc either directly (Omomyc-103)[3] or indirectly (CX-5461)[19] that are now 
in clinical trials. Small molecule CX-5461 prevents Myc expression and miniprotein 
Omomyc-103 functions as a transcriptional repressor. These two examples demonstrate 
that a protein previously considered ‘undruggable’ is becoming druggable, thanks to 
an improved understanding of Myc that allows for novel and innovative inhibition 
strategies. The compounds discussed in this thesis may attribute to novel strategies 
in Myc inhibition. 
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6.4.1 	 Development of a scaffold for NA recognition.

TFs are essential for healthy cells. Especially Myc participates in numerous vital 
cellular processes, such as cell differentiation.[20,21] In Chapter 2 we provided an 
extensive overview on peptides that are designed to bind disease-related NAs. We 
highlighted the potential of peptides to target and recognize NA sequences with high 
precision. This includes secondary structural elements and the ability to discriminate 
between DNA or RNA sequences. The latter has been observed for Zinc Finger (ZF) 
motifs.[22] The general structure of a ZF is conserved but depending on the target, 
a ZF motif recognizes either DNA or RNA, for example ZF5 in TFIIIA.[23] This 
example highlights the complexity of NA binding. It brings forth the question ‘How 
do we design artificial modalities that can recognize one specific DNA sequence?’ 
To answer this question Barbas III identified rules for specific DNA recognition for 
ZFs[24–27] and Dervan for polyamides,[28] which have been applied for the design of 
artificial TFs.[29,30] More recently, the Moellering lab developed an innovative design 
based on bHLH-LZ[31] or bzipper[32] proteins that act as transcriptional repressors. 
Generally, TFs contain conserved structural folds that evolved to recognize DNA with 
remarkable specificity. Depending on the composition of the basic region, similar 
folded proteins can target different DNA sequences. Indeed, in most of the previous 
examples, a similar structure or scaffold was transferable to design artificial TFs that 
target different DNA sequences.

The DuoMYC scaffold can be utilized as a starting point for the design of new 
synthetic TFs. In theory, we could use DuoMYC’s design on other bHLH-LZ TFs 
to target different DNA sequences. By utilizing known crystal structures of bHLH-
LZs in complex with their canonical DNA sequence, DuoMYC’s design and covalent 
linker can provide the basis for new artificial TFs. However, modifications can always 
result in loss of specificity, as was observed for the reduced Omomyc derivatives 
(MiniMYC, Chapter 3). Therefore, biochemical assays need to confirm specific DNA 
binding. Nevertheless, before DuoMYCs design can be utilized to design other TFs, 
its synthesis needs to be optimized.

6.4.2 	 Synthesis optimization

DuoMYC’s synthesis resulted in a low yield, highlighting the need for further 
optimization if this scaffold is to be used for other artificial TFs or late-stage 
modifications. Studies demonstrated that artificial TFs targeting Myc can be 
synthesized using different approaches and that aggregation is a common challenge 
during synthesis.[11–13,20,31,33–39] Longer peptide sequences tend to aggregate or adopt 
secondary structures, reducing coupling efficiencies during synthesis. There are 
strategies to overcome aggregation during synthesis that include chaotropic salts, 
detergent, alternative solvents, temperature adjustments and different combinations of 
coupling reagents can improve solubility. [40,41] With the current optimized conditions, 
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we could try to implement chaotropic salts (e.g. urea or guanidine hydrochloride), 
detergents (e.g. Tween-20 or Triton X-100) or a mixture of solvents (e.g. addition of 
DMSO or trifluorethanol (TFE)) during each coupling step to prevent aggregation. 

Another strategy to overcome aggregation is to use the SynTAG.[42] Bürgisser et al. 
demonstrated that, when combined with fast-flow peptide synthesis, the SynTag 
improved peptide solubility. This resulted in increased purity of typically difficult 
to synthesize peptides, including the TAD of Myc. The SynTAG combined with 
microwave-assisted peptide synthesis may offer a beneficial alternative approach 
due to shorter reaction times and generally improved yields compared to automated 
solid phase peptide synthesis (SPPS). Temperature can significantly influence side 
reactions that occur during microwave-assisted peptide synthesis, such as aspartic 
acid epimerization or δ-lactam formation in ariginines. Therefore, examining a 
temperature range could be beneficial when synthesizing DuoMYC using this 
approach. 

Additionally, ReCHEMbinant expression could be investigated. Earlier attempts to 
recombinantly express DuoMYC were not viable. We were unable to remove the 
expression tag, presumably due to its disordered nature. This eventually limited 
dimerization and cell permeability. Previously, it has been demonstrated that urea 
combined with enterokinase could facilitate specific tag cleavage for a similar 
protein.[43] Therefore, urea addition may be an initial step in optimizing DuoMYC tag 
cleavage. Successful DuoMYC expression and tag cleavage would enable dimerization 
and thus the ReCHEMbinant platform.

Lastly, the Pentelute lab recently developed a strategy to synthesize proteins with SPPS 
followed by refolding techniques that promoted the most stable conformation.[44] 
Whereas incorrectly folded proteins tended to precipitate, correctly folded proteins 
did not. As such, their approach could be applied as an additional purification step 
for complicated syntheses, such as DuoMYC. However, this technique relies on 
protein folding and must be optimized for DuoMYC. To promote correctly folded 
DuoMYC, additives, such as TFE and DNA, may be incorporated to promote 
secondary structure formation. TFE is a helix stabilizer and is often used in circular 
dichroism experiments to promote helicity.[40] Similarly, we observed that DNA 
stabilized the overall protein structure of Omomyc in Chapter 4. In both examples, 
correctly folded DuoMYC should remain in solution, whereas misfolded proteins 
should precipitate out of solution.

6.4.3 	 Combining domains and incorporating staples may improve conformation 
and cell penetration

A challenge in artificial TFs design is their conformation and cell permeability. It is 
noteworthy that TFs contain conserved DNA binding motifs that can facilitate DNA 
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binding and cell permeability.[5] For example, isolated ZFs[45] and bHLH-LZs[11,13] 
are intrinsically cell permeable but sometimes a cell-penetrating peptide can be 
beneficial.[46,47] Nonetheless, removing a protein region from its native environment 
can lead to decreased or loss of function, as the active configuration is no longer 
sustained by the overall protein structure. Stabilizing the active conformation can 
increase specificity and cell penetration. There are approaches to guide peptides into 
the desired topology, such as the approach earlier described by the Pentelute lab.[44]  

Combining multiple DNA binding domains can promote specificity and correct 
conformation.[48,49] As observed in Chapter 3, the incorporation of a covalent linker 
between two MonoMYC compounds increased affinity ~8 fold. To assess if the 
DuoMYC scaffold is transferable to other bHLH-LZ TFs, Myc-Max or Max-Max 
DuoMYC constructs would be a rational initial approach. Earlier work demonstrated 
that covalent Myc-Max and Max-Max dimers can bind E-box DNA.[11,13] Additionally, 
these constructs may have enhanced stability and helicity compared to DuoMYC, as 
these complexes naturally occur in cells. 

TFs often bind DNA in an α-helical conformation that allows for the incorporation 
of staples. Staples increase helicity, protease resistance and cell permeability. Helicity 
is observed in Omomyc,[50] Myc-Max[51] and Max-Max[51] crystal structures in 
complex with their canonical binding site. Nonetheless, the basic region may adopt 
multiple conformations in the absence of DNA. In Chapter 4 and literature it has 
been demonstrated that staples can be beneficial when incorporated into the basic 
region of Omomyc and Max.[12,31,52] As such, staples can also be introduced in the 
basic region of DuoMYC. However, as both MonoMYC dimerization and cysteine 
stapling rely on CLIPSTM[53,54] chemistry, two synthesis strategies may be considered: 
performing stapling on solid support, or designing a route based on orthogonal 
protection groups. The latter allows for in-solution stapling and dimerization. For 
example, cysteine, protected with an acetamidomethyl, could be incorporated at the 
C-terminus for dimerization and two cysteines, protected with an acid labile trityl 
group, could be incorporated at the staple positions. Using this route the monomer 
is first stapled and subsequently dimerized after the removal of the acetamidomethyl 
group, all in solution. A similar strategy was applied by the Jbara group to staple 
Max. [52]

Helicity is also essential for Mizmetic peptides to bind Myc. The impact of different 
kind of staples, different size, different positions and multiple incorporated staples 
can be assessed in a follow-up study. Recently, Chandramohan et al. identified design 
rules for stapled peptides and suggested that an increase in hydrophobicity and 
rigidity is beneficial for in vivo activity.[8] All designed compounds could be assessed 
for helicity, Myc binding, cell penetration and Myc/Max inhibition. 
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6.4.4 	 Combining ReCHEMbinant with AI can be a powerful approach

A major difficulty when studying Myc or other TFs is their disordered nature. 
Whereas their disordered regions adopt a secondary conformation upon protein 
and DNA contact, they remain largely disordered without protein partners. This 
disordered character mitigates the identification of defined binding regions due 
to impaired structure elucidation. Before the development of AI tools, such as 
AlphaFold2[14] or RFDiffusion,[55] a significant part of the human proteome (~22% is 
IDP or IDR)[56] could not be visualized as crystal structures were not fully resolved. 
With AI we can predict with reasonable reliability protein structures based on their 
primary sequence. AI-based structure prediction software, such as RoseTTAFold[57] 
and AlphaFold,[14] are applied in the development of de novo protein design[55,58] 

and TF design.[59–61] The Baker lab are pioneers in de novo protein design. Recently, 
they developed a pipeline for the development of de novo designed IDR binding 
proteins.[55] AlphaFold on the other hand demonstrated to be a powerful tool as well, 
regarding IDRs.[17] AlphaFold2 allows for the incorporation of DNA which can be 
used for the development of artificial TF design. IDRs are extremely versatile and 
can adopt defined structures when they interact with protein partners.[62] Recently, a 
fragment scanning approach with AlphaFold2, similar to our work in Chapter 5, was 
successful in predicting IDR conformations.[17] 

Using AlphaFold2 we may predict how IDRs interact with proteins. IDRs often interact 
with short motifs[63] that adopt secondary structures that can be stabilized through 
strategically placed staples. For regions larger than 60 residues the ReCHEMbinant 
technique may be applied. As discussed in Chapter 4, the ReCHEMbinant pipeline 
allows for the expression, purification and late-stage modification of proteins that 
fold upon contact. Depending on structure prediction, α-helices or β-sheets can be 
stabilized though the incorporation of a covalent constraint.[64,65]  For example, we 
could apply the ReCHEMbinant approach on full length MID2. This should increase 
MID2 stability and affinity based on our findings in Chapter 4 and 5. Examples in 
the PDB highlight that IDPs can be crystallized when they are stabilized by protein 
partners (e.g. Myc-MaxDNA complex [51]). As the ReCHEMbinant pipeline produces 
stabilized structures this could hypothetically be utilized in combination with 
crystallization studies.

6.4.5 	 Other strategies to inhibit Myc 

We demonstrated that the Myc-Max complex can be inhibited by a peptide identified 
with AlphaFold2 through an unresolved PPI first identified by Peukert et al. in 
1997.[66] This fragment-based AI approach may also be suitable to target Myc in 
its complete disordered region. Myc contains a large, disordered region that with 
conserved Myc Homology boxes (MB).[67] The interaction between Myc and Max has 
been widely studied and most Myc inhibiting strategies either try to prevent DNA 
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binding or Myc-Max formation. For example, Struntz et al. developed a Max-Max 
stabilizer[68] Another approach would be to target the MBs. MBs regulate correct 
DNA recognition, PPIs and increase Myc stability.[69,70] There are small molecules 
identified that inhibit MB-protein interactions that would otherwise stabilize Myc, 
such as Aurora A.[71] By performing AlphaFold2 predictions with protein partners 
of Myc and isolated MBs, possible binding modes can be identified that could result 
into MB-based Myc inhibitors, such as our approach in Chapter 5. 

Library designs are powerful for the identification of peptide-based NA binders.[72] 

A variety of library techniques have been used to identify new peptide modalities 
that target NA, such as phage display and combinatorial libraries.[73] A novel direct 
evolution technique called phage-assisted continuous evolution (PACE) was developed 
in 2011.[74] This technique utilizes the constant selection of the bacteriophage while 
promoting directed evolution regulated by the activity of interest.[74,75] This strategy 
was successfully implemented in combination with rational design on the structure of 
ME47.[76] ME47, similar to DuoMYC, is an artificial TF designed to target the E-box 
sequence.[77] PACE is a powerful technique that allows for quick protein evolution, 
which could be used to increase DuoMYC affinity to E-box DNA[76] or to repurpose 
it to target different disease-related NAs.[78] Similarly, it can be utilized to increase 
selectivity toward Myc when the Mizmetics are used as a template.[79] 

Phage display can also be used to screen for macrocyclic peptides[80] or stapled 
peptides.[81] For example, recently the group of Barniol-Xicota developed a method 
to utilize phage display to screen for macrocyclic peptides through the incorporation 
and modification of strategically placed cysteines.[80] We could utilize stapled phage 
display to screen for stapled Mizmetic- or MB-based peptides that could function 
as a Myc inhibitor, provided that these peptides interact as an α-helix or β-sheet 
according to AlphaFold or other AI tools.

Lastly, covalent inhibition is a promising approach to target Myc. Covalent inhibitors, 
such as EN4,[82] form a covalent bond between reactive residues within the target. 
These residues often involve cysteines but other amino acids, such as lysine,[83] can be 
targeted.[84] The Mizmetic alanine analogues discussed in Chapter 5 may be suitable as 
a starting point for a covalent inhibitor design. AlphaFold predicts Glu21 in Mizmetic 
WT in close proximity to Lys392 in Myc. Lysines are often utilized for their reactivity 
for a covalent inhibitor design.[85,86]The close proximity between Glu21 and Lys392 
allows for the incorporation of a reactive warhead within Mizmetic 20. Resembling 
an earlier described staple protocol for DuoMYC, orthogonal protection groups can 
be utilized to first staple the Mizmetics on solid support and subsequently attach 
a warhead on position 21. An initial approach could incorporate Cys(Mmt). The 
Mmt group can be removed under mild acidic conditions, enabling on solid support 
stapling. At position 21 a Lys(alloc) could be incorporated. The alloc protection group 
can be removed after stapling and a reactive warhead can be attached to the amine 
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group of Lysine. The obtained compounds can be analyzed for covalent attachment 
using SDS-PAGE. Once a selective inhibitor is obtained, these can be evaluated using 
our developed native assay to observe Myc-Max inhibition.

6.5 	 Final note

In this thesis the inhibition of Myc was explored through two different strategies. 
Two different design strategies were investigated for the development of artificial 
TFs either with SPPS or recombinant expression. Additionally, in combination with 
AI, a structure activity relationship study was performed to design a new Myc/Max 
inhibitor based on an unresolved PPI. This work explored the field of protein design 
in combination with late-stage peptide modification that allowed for the replacement 
of a complete dimerization domain by a small covalent constraint. Additionally, 
this thesis tried to highlight the potential of peptides in the struggle against Myc. 
Altogether we hope that our work will be beneficial in the future development of 
artificial TFs, characterization of IDPs and IDRs and the complete field in protein 
architecture. 
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A Adenine EMSA Electrophoretic mobility shift assay

AI Artificial intelligence EPO Erythropoietin

ARM Arginine-righ motif FITC Fluorescein isothiocyanate

ASO Antisense oligonucleotide Fmoc Fluorenylmethyloxycarbonyl
AUC Area under the curve G Guanine
b basic region G4 G-quadruplex
bHL-
HL-LZ

basic helix-loop-helix leucine 
zipper Gly Glysine

BIV Bovine immunodeficiency virus GSEA gene set enrichment analysis

BLI Biolayer interferometry HATU
O-(7-azabenzotri-
azol-1-yl)-N,N,N’,N’-tetramethyluro-
nium hexafluorophosphate

BLM Bloom syndrome protein heli-
case domain HCAC3 Histone Deacetylase 3

BRD4 Bromodomain protein 4 HCV Hepatitic C virus

bZIP basic Zipper HIV-1 Human Immunodeficiency Virus 
type-1

C Cytosine HLH Helix-loop-helix

CD Circular Dichroism HLHLD Helix-loophelix-domain

cDNA Complementary DNA HPLC High-pressure Liquid chromatog-
raphy

cpp cell-penetrating peptide HTP Helix-threading peptide

CTG Cell titer glow IDP Intrinsically disordered protein

CV Colume volume IDR Intrinsically disordered region

DBD DNA binding domain IRES  Internal ribosome entry site

DCM Dichloromethane IS Internal standard

DIPEA N,N-Diisopropylethylamine LC-MS Liquic Chromatography Mass spec-
troscopy

DMF N,N-Dimethylformamide LTR Long terminal repeat

DMSO Dimethylsulfoxide Lys Lysine

DNA Deoxynucleic Acid LZ Leucine Zipper

DPBS Dulbecco’s phosphate buffered 
saline Max Myc-associated factor X

dsDNA Double stranded DNA MB Myc box

dsRNA Double stranded RNA MD Molecular Dynamics

E-box Enhancer box MeCN Acetonitrile

EDTA Ethylenediaminetetraacetic acid Mga Max gene-associated

EK Enterokinase MID1/2 Myc interacting Domain 1/2

List of abbreviations
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miR-21 miRNA-21 RP-FC Reversed phase flash chromatograpy

miRNA Micro RNA RRE Rev Response Element

Miz-1 Myc interacting Zinc Finger 1 RRM RNA recognition motif

Mlx Max-like protein X RT Room temperature
MNT Max-binding protein SEC Superelongation complex
mRNA Messenger RNA SPPS Solid phase peptide synthesis

MSA Multiple sequence alignment ssRNA Single stranded DNA
MSigDB Molecular Signatures Database T Thymine
MW Molecular weigth TAD Transactivation domain

NA Nucleic acid TALEN Transcription activator-like effecotr 
nuclease

NCL Native chemical ligation TAR Transactivation response
ncRNA Non-coding RNA TAV2b Tomato Aspermy virus 2b

NEAA Non-essential amino acids TBP TAR-binding-protein

NLS Nuclear localization sequence TCEP Tris(2-carboxyethyl)phosphine hy-
drochloride

OBTC One-bead-two-compounds TF Transcription factor
Omo-
103 Omomyc-103 TFA Trifluoroacteic acid

PACE Phage-assisted continuous evo-
lution TFE Trifluorethanol

pal-RNA Palyndromic RNA TIC Total-ion chromatogram

PBS Phosphate-Buffered Saline tRNA Transfer RNA

PG Protection group TRRAP Transactivation/Transformation-Do-
main Associated Protein

PNA Peptide nucleic acid UTR Untranslated region

PNAI Protein-nucleic acid interaction XIC Extracted-ion chromatogram

Pol II RNA polymerase II ZF Zinc Finger

POZ Poxvirus and Zinc finger γ-AA γ-substituted-N-acylated-N-amino-
ethylamino acids

PPI Protein-protein interaction
pre-miR-
NA precursor miRNA
pri-miR-
NA Primary miRNA

PROTAC Proteolysis Targeting Chimera

P-TEFb Elongation factor b

QTOF Quadrupole Time-of-Flight

RBD RNA binding domain

RBS Ribosome binding site

RISC RNA-induced silencing complex

RMSD Root-mean-square-deviation

RMSF Root-mean-square-fluctuation

RNA Ribonucleic Acid



224


