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What is it?
Protein-protein interaction network / DB

Functional Enrichment tool

Access:
User Interface
Data dumps
API

Cytoscape / R packages
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Functional Associations Networks SV

The linked proteins contribute to the same N o

Useful abstraction / very predictive at various tasks

CSNK1ALL SM If /.

multiple sources at various modalities

Pretty dense

Direct / Indirect / stable / transient B o

Non-directional
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Physical (Co-complex) Networks

Proteins are part of the same physical complex.

Stable complexes / Transient interactions

The available data often does not define
the complex structure

Curated knowledge / Text-mining / Experiments

Non-directional

| KIF3A
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Regulatory Networks

Protein A changes the activity / expression / stability
of Protein B

Focus on directionality of the interaction

A regulates B

Postitive / Negative

Mode of regulation

Curated knowledge / Text-mining
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Users base @

1 min unique users / >8500 citations (yearly)
Survey:

68% academia / hospitals

19% studnets

6% industry

5% gov- and non-gov orgs
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© Viewers » £} Settings > Y Analysis > BB Exports > ‘{w Clusters > @ More @ Less
Nodes:
Network nodes represent proteins Node Color Node Content
splice isoforms or post-translational modifications are O colored nodes: empty nodes:
collapsed, i.e. each node represents all the proteins query proteins and first shell of interactors proteins of unknown 3D structure
roduced by a single, protein-coding gene locus.
A R - ! white nodes: filled nodes:

second shell of interactors a 3D structure is known or predicted
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Curated pathways
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Curated pathways
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— search within tree -- Go

—{+| Terrabacteria group (4283 taxa)
—{+| Proteobacteria (3999 taxa)
—{+]| FCB group (1158 taxa)

—{+| unclassified Bacteria (788 taxa)
—{+| PVC group (167 taxa)

—{+] Spirochaetes (103 taxa)

—{+] Acidobacteria (45 taxa)

—{+| Fusobacteriales (41 taxa)

—{+| Nitrospirae (38 taxa)

—{+| Elusimicrobia (31 taxa)

-{=H*] Thermotogae (31 taxa)

—{+| Synergistetes (20 taxa)

—{+]| Aquificae (19 taxa)

—{+| Thermodesulfobacteriaceae (10 taxa)
—{+| Deferribacterales (7 taxa)

—{+] NitrospinaeTectomicrobia group (6 taxa)
—{+| Coprothermobacter (2 taxa)

—{+] Caldisericum (2 taxa)

—{+| Chrysiogenaceae (2 taxa)

—{+] Caldithrix (2 taxa)

~{=] “#] Dictyoglomus (2 taxa)

~{+] Opisthokonta (1129 taxa)

—{+] Viridiplantae (124 taxa)

—{+| Stramenopiles (24 taxa)

—{+]| Alveolata (19 taxa)

—{+] Amoebozoa (8 taxa)

—{+| Trypanosomatidae (6 taxa)

H=H*] Rhodophyta (4 taxa)

—{+] Metamonada (3 taxa)
—Thecamonas trahens

—Guillardia theta

—Emiliania huxleyi

—Plasmodiophora brassicae
~—Naegleria gruberi

—{+] Euryarchaeota (324 taxa)

—{+] TACK group (108 taxa)

—{+] DPANN group (11 taxa)

-{=H=*] environmental samples (5 taxa)
—{+| unclassified Archaea miscellaneous (5 taxa)
—{+| Asgard group (3 taxa)
—Hydrothermarchaeota archaeon
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Gene fusions

light scattering
electron microscopy

x-ray crystallography-

isothermal titration calonmetry
electrophoretic mobility~based method
surface plasmon resonance
competition binding

blosensor

nuclear magnetic resonance

Phylogenetic profiles

bio-layer imerfercmetry -

cosadimentation
fucrescence 1echnology
cross-linking study
enzymatic study

affinity technology
altinity chromatography technology

Experimentally validated

experimantal meraction detaction:

solid phase assay

Imaging technique

bimolecular fluorescence complementation
protein complementation assay
transcnptional complementation assay
genetic interlerence

proximity ligabion assay

confocal microscopy

fluorescence MICroscopy

display lechnology
array technology

probe interaction assay

Curated pathways
Co-expression

Text-mining
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KEGG-benchmarked STRING score
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STRING method score

The STRING database in 2023: protein-protein association networks and
functional enrichment analyses for any sequenced genome of interest.

D. Szklarczyk et al. NAR Db 2024
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All channels are weighted equal.
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0.5 Experimental = 0.5 Text-mining
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Curated pathways
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Gene neighborhood

G e n e fu S I O n S observed Coexpression in observed Coexpression in

Saccharomyces cerevisiae: other organisms (transferred):

from A. thaliana

P h I .t - f - I CDC28 m» CDC28 =» from C. elegans
y Og e n e I C p rO I eS ToP2 & ToP2 &> = from D. melanogaster
MAD2 &» MAD2&®> m = from D. rerio
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m}
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O
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CDC20 =» COC20e®> m mmnEnNm EEN -m
00008000000 800008000000
Curated pathways 33557358358 35557358328
8822—500088 8822—500088

[click on the heatmap elements for details]

Co-expression

Text-mining
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Relevant publications mentioning your query species (Escherichia coli K12):

PMID:20534632 The synthetic integron: an in vivo genetic shuffling device. Pubm ed
7 Bikard D, Julie-Galau S, Cambray G, Mazel D

Gene neighborhood =T

As the field of synthetic biology expands, strategies and tools for the rapid construction of new biochemical pathways will become increasingly valuable. Purely
rational design of complex biological pathways is inherently limited by the current state of our knowledge. Selection of optimal arrangements of genetic elements
from randomized libraries may well be a useful approach for successful engineering. Here, we propose the construction and optimization of metabolic pathways
using the inherent gene shuffling activity of a natural bacterial site-specific recombination system, the integron. As a proof of principle, we constructed and
optimized a functional tryptophan biosynthetic operon in Escherichia coli. The trpA (©)-E genes along with ‘regulatory' elements were delivered as individual
recombination cassettes in a synthetic integron platform. Integrase-mediated recombination generated thousands of genetic combinations overnight. We were

|
able to isolate a large number of arrangements displaying varying fitness and tryptophan production capacities. Several assemblages required as many as six
l I I recombination events and produced as much as 11-fold more tryptophan than the natural gene order in the same context.
Excerpts from full text:

... ent integron cassettes and are abbreviations as follow. t, BioBrick terminator BBa_B0015; p, BioBrick promoter BBa_J23100 ('Materials and Methods' section); A,
trpA (©); B,trpB ( ); C,trpC (" ); D, trpD ( ); E, trpE (7); Z, lacZalpha. The arrow means that the excised cassette was subsequently integrated at the attl site. The
attC sites are numbered following their order in ...

PMID:33514556 Microbiota control of maternal behavior regulates early postnatal growth of offspring. P ubm ed
T Lee YM, Mu A, Wallace M, Gengatharan JM, Furst AJ, Bode L, Metallo CM, Ayres JS

Phylogenetic profiles S

Maternal behavior is necessary for optimal development and growth of offspring. The intestinal microbiota has emerged as a critical regulator of growth and
development in the early postnatal period life. Here, we describe the identification of an intestinal Escherichia coli strain that is pathogenic to the maternal-
offspring system during the early postnatal stage of life and results in growth stunting of the offspring. However, rather than having a direct pathogenic effect on
the infant, we found that this particular E. coli strain was pathogenic to the dams by interfering with the maturation of maternal behavior. This resulted in
malnourishment of the pups and impaired insulin-like growth factor 1 (IGF-1) signaling, leading to the consequential stunted growth. Our work provides a new
understanding of how the microbiota regulates postnatal growth and an additional variable that must be considered when studying the regulation of maternal

Experimentally validated &

... ecursor of serotonin, and gut microbes regulate tryptophan availability. We therefore directed our analyses toward genes associated with tryptophan
metabolism (tnaA (' )) and biosynthesis (trp operon). Analysis of the trp operon, by way of a multiple sequence alignment, revealed a concentrated number of
amino acid substitutions in the region annotated as the bifunctional-fused indole-3-glycerol phosphate synthase/phosphoribosylanthranilate isomerase () (Fig.
5C and fig. S4). Furthermore, variant analysis identified a suite of misse [...] four strains, reported in parentheses as E. coli 06:H1 (ECN), E. coli 0157:H7 (EHEC),
and E. coli 021:H21 (ECO21) when compared with E. coli 016:H48 (MG1655): tryptophan synthase subunit alpha () (2, 3, and 1 variants), tryptophan synthase
subunit beta ( ) (2, 1, and 0 variants), fused indole-3-glycerol phosphate synthase/phosphoribosylanthranilate isomerase () (12, 10, and 4 variants),

anthranilate synthase subunit TrpD ( ) (1, 2, and 0 variants), and anthranilate synthase subunit TrpE () (5, 8, and 3 variants) (Fig. 5C, fig. S4, and data S1). Our
l I ra e p a WayS analyses also included genes annotated as tryptophan transporters ...

PMID:26328893 XCluSim: a visual analytics tool for interactively comparing multiple clustering results of bioinformatics data. Pubme d
7 LYi S, Ko B, Shin D, Cho YJ, Lee J, Kim B, Seo J
BMC Bioinformatics. 16 Suppl 11:S5 2015.
Abstract:
BACKGROUND: Though cluster analysis has become a routine analytic task for bioinformatics research, it is still arduous for researchers to assess the quality of a
. clustering result. To select the best clustering method and its parameters for a dataset, researchers have to run multiple clustering algorithms and compare them.
O — eX re SS I O n However, such a comparison task with multiple clustering results is cognitively demanding and laborious. RESULTS: In this paper, we present XCluSim, a visual
analytics tool that enables users to interactively compare multiple clustering results based on the Visual Information Seeking Mantra. We build a taxonomy for
categorizing existing techniques of clustering results visualization in terms of the Gestalt principles of grouping. Using the taxonomy, we choose the most
appropriate interactive visualizations for presenting individual clustering results from different types of clustering algorithms. The efficacy of XCluSim is shown
through case studies with a bioinformatician. CONCLUSIONS: Compared to other relevant tools, XCluSim enables users to compare multiple clustering results in a
more scalable manner. Moreover, XCluSim supports diverse clustering algorithms and dedicated visualizations and interactions for different types of clustering
results, allowing more effective exploration of details on demand. Through case studies with a bioinformatics researcher, we received positive feedback on the
functionalities of XCluSim, including its ability to help identify stably clustered items across multiple clustering results.

[ [
T Excerpts from full text:

eXt- m I n I n ... elations in pathways. However, he recognized two problems in the result. First of all, a cluster that had both Arg and Art regulons also contained a gene named

tnaA () that was considered to be noise. This was because tnaA (' ) showed a different expression pattern and was not highly related to other cluster members

in biologi [...] was the most satisfying result for the dataset. Additionally, our participant gained insight by seeing a stable group in XCluSim. Genes in the trp

operon (i.e. trpE (©), trpD ( ), trpC ("), trpB (), and trpA (©)) were stably clustered together with yciF through the four different results (see the highlighted stable
group in Figure 7A). Since yciF was assignedto a ...
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PMID:31212674

... elations in pathways. However, he recognized two problems in the result. First of all, a cluster that had both Arg and Art regulons also contained a gene named
tnaA ( ) that was considered to be noise. This was because tnaA (' ) showed a different expression pattern and was not highly related to other cluster members
in biologi [...] was the most satisfying result for the dataset. Additionally, our participant gained insight by seeing a stable group in XCluSim. Genes in the trp
operon (i.e. trpE (), trpD ( ), trpC (" ), trpB ( ), and trpA (7)) were stably clustered together with yciF through the four different results (see the highlighted stable
group in Figure 7A). Since yciF was assignedto a ...

PMID:32670211

.. ecursor of serotonin, and gut microbes regulate tryptophan availability. We therefore directed our analyses toward genes associated with tryptophan
metabolism (tnaA (' )) and biosynthesis (trp operon). Analysis of the trp operon, by way of a multiple sequence alignment, revealed a concentrated number of
amino acid substitutions in the region annotated as the bifunctional-fused indole-3-glycerol phosphate synthase/phosphoribosylanthranilate isomerase ( ) (Fig.
5C and fig. S4). Furthermore, variant analysis identified a suite of misse [...] four strains, reported in parentheses as E. coli 06:H1 (ECN), E. coli 0157:H7 (EHEC),
and E. coli 021:H21 (EC021) when compared with E. coli 016:H48 (MG1655): tryptophan synthase subunit alpha () (2, 3, and 1 variants), tryptophan synthase
subunit beta ( ) (2, 1, and 0 variants), fused indole-3-glycerol phosphate synthase/phosphoribosylanthranilate isomerase ( ) (12, 10, and 4 variants),
anthranilate synthase subunit TrpD ( ) (1, 2, and 0 variants), and anthranilate synthase subunit TrpE (") (5, 8, and 3 variants) (Fig. 5C, fig. S4, and data S1). Our
analyses also included genes annotated as tryptophan transporters ...

PMID:22380540

... of blant-associated bacteria amongst which many Pseudomonas spp.. Additionally, genes of the tryptophan biosynthesis gene cluster trp were present: trpD,
trpG, trpE (©/ ), trpC (' ), trpF, trpD, trpB ( ), trpA (7). Strain VI4.1 has also the ability to produce IAA via an additional nitrilase-driven pathway converting indole-3-
acetonitrile in IAA. The ability to produc ...
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Excerpts from full text:

... s associated with a local regulation and the local regulators define a functional "elementary module" (see details in the Discussion). For example, the enzymes
TrpE (©), TrpG, TrpD ( ), TrpF (") TrpC (), TrpA (©), TrpB ( ) involved in the tryptophan synthesis together with the regulators TRAP, RtpA, the tryptophan-
specific T-box and the tryptophan-rich peptid [...] al regulation and the local regulators define a functional "elementary module" (see details in the Discussion). For
example, the enzymes TrpE (*), TrpG, TrpD ( ), TrpF (" ) TrpC (), TrpA (), TrpB (' ) involved in the tryptophan synthesis together with the regulators TRAP, RtpA,
the tryptophan-specific T-box and the tryptophan-rich peptide leader Plead define an elementary module (see Additional file 5, Figure S26). Indeed the enzymatic
complex TrpE (©)+TrpG is regulated by TRAP at the genetic level, and by tryptophan at the enzymatic level. This elementary module definition is based on the
mathematical de [...] amples of these ambiguities - glycine, proline and branched-chain amino acid syntheses - are presented below. Glycine is synthesized in one
step from serine by GlyA (") (see Additional file 5, Figure S13). The expression of glyA (") is repressed by PurR, the global regulator involved in purine synthesis.
Glycine is also requir [...] nscription involving the TRAP protein. TRAP binds to the nascent mRNA and prevents elongation of transcription. The translation of two
genes of the trp operon (trpE (*') and trpD ( )) is further modulated by TRAP (see below). tyrA and aroJ are also transcribed from an internal constitutive sigmaA-
dependent promoter. In our model, the co [...] regulon. The state "on" of TRAP, which is defined as the conditions that enable the binding on mRNA, is described by
TRAP also modulates the translation of the trpE () and trpD ( ) genes by binding to the complete trp-mRNA. The trpE (*) ribosome-binding site (RBS) is then
sequestrated in a RNA secondary structure preventing ribosome bindi [...] he trpE (©') ribosome-binding site (RBS) is then sequestrated in a RNA secondary
structure preventing ribosome binding and trpE (*) translation. The coding sequences of trpE (") and trpD ( ) overlap by 29 nucleotides thereby coupling the
translation of these two genes. The translation of trpD ( ) is also affected by the binding of TRAP to the trpE (*) [...] g and trpE (7)) translation. The coding
sequences of trpE (*) and trpD ( ) overlap by 29 nucleotides thereby coupling the translation of these two genes. The translation of trpD ( ) is also affected by
the binding of TRAP to the trpE (') RBS. In our graphic representation, a mechanism of translational regulation is modelled by a hexagon, which is bound (state
"on") or not (state "off") to t [...] TRAP-dependent modulation of the transcription of all the genes involved in the synthesis of tryptophan; (iii) TRAP-dependent
modulation of the translation of trpE (*') and trpD ( ); (iv) TRAP sequestration by RtpA; and (v) conditions of transcription and translation of RtpA. The graphic
representation of tyrosine synthesis displays th ...
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LLM Model

RoBERIa-large-PM

Fine-tuned:

POSITIVE: ~1000 curated abstracts containing
complex formation information

NEGATIVE: ~300 curated abstracts containing
information genetic interactions.

Max F1 score over 11 epochs
Softmax activation function on a decision layer.

86.75% average precision, 82.05% average recall



RoBERIa-large-PM-M3-Voc

NLP-detected sentences suggesting physical associations:

Genes encoding components of a strong complex (e.g., trpA ( )-trpB (' )) are more likely to be cotranscribed than genes encoding noncomplex-forming proteins 0_844
acting in the same pathway (e.g., trpE-trpD). [...]

NLP-detected sentence suggesting physical associations:
Finally, tryptophan synthase (TS), also a tetrameric enzyme composed of two pairs of subunits (TS-alpha or TrpA ( ) and TS-beta or TrpB (" ) (")), replaces the 0_67 5

glycerol phosphate side-chain of indole-3-glycerol-phosphate by the alanyl moiety of an |-serine (fig. [...]

NLP-detected sentences suggesting physical associations:
Previous studies have indicated that in Chlamydia, TrpA ( ) has lost its catalytic activity yet remains associated with TrpB (' ) to support the beta reaction. [...] 0 490

TrpS is comprised of two subunits, TrpA ( ) (alpha-subunit) and TrpB (' ) (beta-subunit) that function as a heterodimeric pair in an alphabetabetaalpha O 905
complex. [...] .

NLP-detected sentences suggesting physical associations:
It is a heterotetramer, where two alpha-subunits (TrpA ( )) interact with the beta-subunit (TrpB (' )) dimer to form an alphabetabetaalpha complex. |[...] 0 623

Bi-directional allosteric communication between TrpA ( ) and TrpB (' ) ensures that the generation of indole is coupled with its subsequent conversion to L-
tryptophan. [...]
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MODEL

RegulaTome corpus:

10499 regulatory relationships

2294 Regulation

2131 Positive Regulation

1920 Negative Regulation

521 Regulation of Gene Expression
... 40 different types



MODEL

Model run:

 Documents with at least 1 pair

e 3 min abstracts
e 3 min full-text

« 1200 min pairs

 18.4 min with at least one positive label
< 100k high confidence labels
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PMID:35022438 Sonic Hedgehog (") acts as a macrophage chemoattractant during regeneration of the gastric epithelium. p ubm ed
7 Chakrabarti J, Dua-Awereh M, Schumacher M, Engevik A, Hawkins J, Helmrath MA, Zavros Y
NPJ Regen Med. 7(1):3 2022.

Abstract:

Sonic Hedgehog (*) (Shh (7)), secreted from gastric parietal cells, contributes to the regeneration of the epithelium. The recruitment of macrophages plays a
central role in the regenerative process. The mechanism that regulates macrophage recruitment in response to gastric injury is largely unknown. Here we tested
the hypothesis that Shh () stimulates macrophage chemotaxis to the injured epithelium and contributes to gastric regeneration. A mouse model expressing a
myeloid cell-specific deletion of Smoothened ( ) (LysMcre/+;Smof/f) was generated using transgenic mice bearing loxP sites flanking the Smo ( ) gene (Smo ( )
loxP) and mice expressing a Cre recombinase transgene from the Lysozyme M locus (LysMCre). Acetic acid injury was induced in the stomachs of both control
and LysMcre/+,Smof/f (SmoKO) mice and gastric epithelial regeneration and macrophage recruitment analyzed over a period of 7 days post-injury. Bone marrow-
derived macrophages (BM-Moe) were collected from control and SmoKO mice. Human-derived gastric organoid/macrophage co-cultures were established, and
macrophage chemotaxis measured. Compared to control mice, SmoKO animals exhibited inhibition of ulcer repair and normal epithelial regeneration, which
correlated with decreased macrophage infiltration at the site of injury. Bone marrow chimera experiments using SmoKO donor cells showed that control chimera
mice transplanted with SmoKO bone marrow donor cells exhibited a loss of ulcer repair, and transplantation of control bone marrow donor cells to SmoKO mice
rescued epithelial cell regeneration. Histamine-stimulated Shh (©) secretion in human organoid/macrophage co-cultures resulted in macrophage migration toward
the gastric epithelium, a response that was blocked with Smeo () inhibitor Vismodegib. Shh (©)-induced macrophage migration was mediated by AKT signaling. In
conclusion, Shh () signaling acts as a macrophage chemoattractant via a Smo ( )-dependent mechanism during gastric epithelial regeneration in response to
injury.

Excerpts from full text:

... ite chamber (Fig. 9A). Collection of conditioned media from the chamber with organoid/ILC2 co-cultures revealed that histamine-induced significant secretion of
Shh (7)) that was blocked by Sme ( ) inhibitor vismodegib (Fig. 9B). Similarly, IL-33 (Fig. 9C) and IL-13 Fig. 9D) secretion was induced by histamine, a response
that was also blocked by vismod ...
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Abstract: =
Sonic Hedgehog () (Shh (7)), secreted from gastric parietal cells, contributes to the regeneration of the epithelium. The recruitment of macrophages plays a S ——————
central role in the regenerative process. The mechanism that regulates macrophage recruitment in response to gastric injury is largely unknown. Here we tested g — et
the hypothesis that Shh () stimulates macrophage chemotaxis to the injured epithelium and contributes to gastric regeneration. A mouse model expressing a *‘“‘mwr"mw::ff:xfyﬁt e
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loxP) and mice expressing a Cre recombinase transgene from the Lysozyme M locus (LysMCre). Acetic acid injury was induced in the stomachs of both control
and LysMcre/+;Smof/f (SmoKO) mice and gastric epithelial regeneration and macrophage recruitment analyzed over a period of 7 days post-injury. Bone marrow-
derived macrophages (BM-Moe) were collected from control and SmoKO mice. Human-derived gastric organoid/macrophage co-cultures were established, and
macrophage chemotaxis measured. Compared to control mice, SmoKO animals exhibited inhibition of ulcer repair and normal epithelial regeneration, which
correlated with decreased macrophage infiltration at the site of injury. Bone marrow chimera experiments using SmoKO donor cells showed that control chimera
mice transplanted with SmoKO bone marrow donor cells exhibited a loss of ulcer repair, and transplantation of control bone marrow donor cells to SmoKO mice
rescued epithelial cell regeneration. Histamine-stimulated Shh (©) secretion in human organoid/macrophage co-cultures resulted in macrophage migration toward
the gastric epithelium, a response that was blocked with Sme () inhibitor Vismodegib. Shh (©)-induced macrophage migration was mediated by AKT signaling. In
conclusion, Shh () signaling acts as a macrophage chemoattractant via a Smo ( )-dependent mechanism during gastric epithelial regeneration in response to
injury. e SR
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PMID:33078454

PMID:31311884

PMID:22086606

... re tested at 2x and 8x MIC of each compound. The enzymes involved in de novo tryptophan biosynthesis are encoded on the trp operon
(5'-3'): trpE, Rv1610, trpC, trpB, trpA. To confirm that compounds 1, 2 and 3, target biological components of the tryptophan biosynthesis, and
more specifically tryptophan synthase, the MIC of M ...

... , representing 4% of the genome, five categories were equally represented with 3 genes each: energy metabolism (glgA, IpdA, and gimS),
amino acid biosynthesis (trpA, trpB, and aroL), DNA replication and repair (nrdA, recA, and dnaQ), type lll secretion (mcsC, CTL0O085, and
CTL0043), and translation (pheT, cysS, and thrS). Of ...

... I to generate the RP state FAD"...TrpB *via FAD*...TrpA could basically still occur. However, without the terminal TrpC, the photo-generated
radicals on FAD and TrpA/TrpB are not sufficiently spatially separated for stable charge separation on a longer time scale. Thus, efficient
backward ET and radical recombination would | ...
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trpA and trpB are subunits of the tryptophan synthase enzyme. Studies have reported inhibitors that compete with IGP for the
active site of trpA, bind at the trpA:trpB interface, and interact with the hydrophobic intermolecular indole channel in trpB.
Mutations in trpA have been identified in various Chlamydia trachomatis strains, suggesting its involvement in organotropism.
The trpA:trpB communication domain and nonsynonymous mutations have been analyzed in clinical strains. Additionally, trpA
and trpB are components of the tryptophan biosynthesis pathway and are part of the trp operon. Furthermore, there is an ET
step between trpB and trpA Iin the tryptophan synthase enzyme.
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trpA and trpB are subunits of the tryptophan synthase enzyme. Studies have reported inhibitors that compete with IGP for the active site of
trpA, bind at the trpA:trpB interface, and interact with the hydrophobic intermolecular indole channel in trpB. Mutations in trpA have been
identified in various Chlamydia trachomatis strains, suggesting its involvement in organotropism. The trpA:trpB communication domain and
nonsynonymous mutations have been analyzed in clinical strains. Additionally, trpA and trpB are components of the tryptophan biosynthesis
pathway and are part of the trp operon. Furthermore, there is an ET step between trpB and trpA in the tryptophan synthase enzyme.



trpA and trpB are subunits of the tryptophan synthase enzyme. Studies have reported inhibitors that compete with IGP for the active site of
trpA, bind at the trpA:trpB interface, and interact with the hydrophobic intermolecular indole channel in trpB. Mutations in trpA have been
identified in various Chlamydia trachomatis strains, suggesting its involvement in organotropism. The trpA:trpB communication domain and
nonsynonymous mutations have been analyzed in clinical strains. Additionally, trpA and trpB are components of the tryptophan biosynthesis
pathway and are part of the trp operon. Furthermore, there is an ET step between trpB and trpA in the tryptophan synthase enzyme.

Split into clauses

trpA and trpB are subunits of the tryptophan synthase enzyme.
Additionally, trpA and trpB are components of the tryptophan biosynthesis pathway and are part of the trp operon ['0'7’ -2.8, 0.0, 9'9]
Studies have reported inhibitors that compete with IGP for the active site of trpA embedding [6'6’ -4.1, -6.0, 0'1]
bind at the trpA:trpB interface, and interact with the hydrophobic intermolecular indole channel in trpB

[-0.2, 2.0, 0.1, 0.3]
[-0.2, 3.8, 2.0, -2.1]

Mutations in trpA have been identified in various Chlamydia trachomatis strains

suggesting its involvement in organotropism

[6.6, -4.1, -6.0, 0.1]

The trpA:trpB communication domain and nonsynonymous mutations have been analyzed in clinical strains

[-0.2, 2.0, 0.1, 0.3]

Furthermore, there is an ET step between trpB and trpA in the tryptophan synthase enzyme.

[-0.7, -2.8, 0.0, 9.9]



PMID:33078454 The enzymes involved in de novo tryptophan biosynthesis are encoded on the trp operon (5'-3'): trpE, Rv1610, trpC, trpB, trpA

PMID:31311884 five categories were equally represented with 3 genes each: energy metabolism (glgA, IpdA, and gimS), amino acid biosynthesis (trpA, trpB, and arolL)

PMID:22086606 the photo-generated radicals on FAD and TrpA/TrpB are not sufficiently spatially separated for stable charge separation on a longer time scale.

embedding

[-0.2, 3.8, 2.0, -2.1]
[6.6, -4.1, -6.0, 0.1]
[-0.2, 2.0, 0.1, 0.3]

[-0.7, -2.8, 0.0, 9.9]
embedding [6.6, -4.1, -6.0, 0.1]

[-0.2, 2.0, 0.1, 0.3]
[-0.2, 3.8, 2.0, -2.1]

similarity

[6.6, -4.1, -6.0, 0.1]
[-0.2, 2.0, 0.1, 0.3]

[-0.7, -2.8, 0.0, 9.9]



PMID:33078454

PMID:31311884

PMID:22086606

embedding

The enzymes involved in de novo tryptophan biosynthesis are encoded on the trp operon (5'-3'): trpE, Rv1610, trpC, trpB, trpA

five categories were equally represented with 3 genes each: energy metabolism (glgA, IpdA, and gimS), amino acid biosynthesis (trpA, trpB, and arolL)

the photo-generated radicals on FAD and TrpA/TrpB are not sufficiently spatially separated for stable charge separation on a longer time scale.

[-0.7, -2.8, 0.0, 9.9]
[6.6, -4.1, -6.0, 0.1]
[-0.2, 2.0, 0.1, 0.3]
[-0.2, 3.8, 2.0, -2.1]
[6.6, -4.1, -6.0, 0.1]
[-0.2, 2.0, 0.1, 0.3]

[-0.7, -2.8, 0.0, 9.9]

[-0.2, 3.8, 2.0, -2.1]
[6.6, -4.1, -6.0, 0.1]
[-0.2, 2.0, 0.1, 0.3]

similarity

embedding

trpA and trpB are subunits of the tryptophan synthase enzyme (1,2).
Studies have reported inhibitors that compete with IGP for the active
site of trpA (2), bind at the trpA:trpB interface, and interact with the
hydrophobic intermolecular indole channel in trpB (2). Mutations in
trpA have been identified in various Chlamydia trachomatis strains (1),
suggesting its involvement in organotropism. The trpA:trpB
communication domain and nonsynonymous mutations have been
analyzed in clinical strains (1,3). Additionally, trpA and trpB are
components of the tryptophan biosynthesis pathway and are part of
the trp operon (1). Furthermore, there is an ET step between trpB and
trpA in the tryptophan synthase enzyme (1).
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PMID:31756206 Expression profile of sonic hedgehog (*) signaling-related molecules in basal cell carcinoma. p ubm ad
W Kim HS, Kim YS, Lee C, Shin MS, Kim JW, Jang BG

PLoS One. 14(11):e0225511 2019.

Abstract:

Basal cell carcinoma (BCC) is the most common human cancer, characterized by aberrant activation of the hedgehog (HH) signaling pathway resulting from
mutations in the patched 1 (PTCH1) or smoothened (SMO) genes. In the present study, to uncover the expression profile of HH signaling-related molecules, we
| thoroughly examined the mRNA and protein expression levels of six molecules including GLI1, GLI2, PTCH1, PTCH2 ( ), SHH (©), and SMO in BCC and various
other cutaneous tumors. Real-time PCR analysis demonstrated that BCC showed remarkably enhanced mRNA expression of all HH molecules, except SMO

compared to other skin tumors. However, immunohistochemical analysis revealed that only GLI1 protein was specifically upregulated in BCC, while the other HH-
related proteins did not show any significant differences between the tumors. Notably, other skin malignancies such as squamous cell carcinoma, sebaceous |
carcinoma, and malignant melanoma showed no GLI1 expression and there was no difference in GLI1 expression between the BCC subtypes. In addition, GLIT and |
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