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Graphical macromolecule representation 
packages- Pymol, Chimera, VMD
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Adobe After Effects

Adobe Illustrator
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My name is Gloria, and I am a Visual Thinker and communicator 
with over 20 years of experience in computational and biomedical 
research. My strength lies in organising and conveying complex 

information visually. 

In this new venture, I am merging my scientific analytical skills 
with professional art design to develop visual campaigns that 
present intricate projects with the perfect blend of accuracy and 

visual appeal. 

My lifelong goal is continually enhancing my skills while learning 
new ones in Illustration and Animation. I aspire to be an eternal 

student, keeping my mind engaged well into old age. 

Let’s unleash creativity to bridge the gap between Science and 
Society: “If I can illustrate it, you can understand it.”
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PUBLICATIONS

ONLINE PROFILE

Page  2   |    Scientif ic I l lustration Portfol io Scientif ic I l lustration Portfol io |   Page  3



(PDCM) database (https://www.cancermodels.org/) with the goal of
making these models and associated information available to academi-
cally qualified petitioners and/or the pharmaceutical industry (Perova
et al., 2023). Of note, similar genomic characterization efforts were un-
dertaken by multiple other groups at this time and reached similar, if
not identical, conclusions (Brabetz et al., 2018; Jones et al., 2019;
Stewart et al., 2017).

Despite the success of these programs, several gaps remain. First,
while the genomic architecture of the models does recapitulate what
is seen in patient samples, they do not maintain subclonal heterogene-
ity, which is likely a major mediator of therapy resistance. High-risk
neuroblastomas, for example, show an admixture of adrenergic and
mesenchymal cells that are epigenetically determined (Boeva et al.,
2017; van Groningen et al., 2017). However, the neuroblastoma PDX
models assume a completely adrenergic transcriptional profile (Maris
Lab, unpublished observations), likely due to the more proliferative ad-
renergic cells outcompeting the more quiescent mesenchymal cells.
Further, genomic profiling of pediatric patient solid tumors and their
matching PDXmodels reveals an interplay between intratumor hetero-
geneity and immune constraints on tumor evolution (He et al., 2023). In

addition, while quantification of mRNA abundance by RNA sequencing
often predicts protein abundance, it has been estimated that 50 % of
the time there is discordance (Ghazalpour et al., 2011). This is critically
important asmore immunotherapeutic strategies targeting surface pro-
teins move into pediatric preclinical testing. Finally, epigenetic charac-
terization of the models is incomplete, which is critically important as
more diseases and therapy decisions are being based on methylation
profiles or other epigenetic states. Thus, as more models are continu-
ously generated from children with cancer across the spectrum of
their therapeutic journeys, the pediatric cancer community must pre-
pare for the continuous proteogenomic and epigenetic characterization
of models used to make important decisions about which drugs in de-
velopment are tested in children with cancer in a robust biomarker-
directed fashion.

3. Summary of two decades of preclinical testing in pediatricmodels

A stated goal for establishing the PPTP/Cwas to develop an approach
to preclinical testing that would help guide pediatric drug development
by informing prioritization decisions for selecting among the hundreds

Fig. 1. Patient-derived models established from patient tissue samples for diverse pediatric cancers are genomically characterized and selected for testing in collaboration with industry
partners who have developed targeted cancer therapy agents for adult oncology. The in vivo study results identify the targeted therapies with promise for clinical application in pediatric
oncology.

M.A. Smith, P.J. Houghton, R.B. Lock et al. Pharmacology & Therapeutics 264 (2024) 108742

3
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between gene expression 
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Neuronal circuit recovery 
after stroke

2010). However, there is little direct evidence that IHI explains
these findings, and there is also evidence that increased right-
hemisphere activation may be compensatory and that its inhibi-
tion by experimental means or a second stroke is detrimental
(Kinsbourne, 1971; Turkeltaub et al., 2012; Turkeltaub, 2015).
Thus, as for motor recovery (Xu et al., 2019; Mirdamadi et al.,
2023), the role of IHI in aphasia is still in question (Gainotti,
2015).

Another instance in which IHI has been proposed to play a
role in stroke-induced disability is spatial neglect. Spatial neglect
is characterized by asymmetric spatial performance (e.g., failure
to detect or move toward stimuli on the contralesional side) that
is not explained by a basic sensory or motor deficit, and it is
more common, severe, and persistent after right-hemispheric
injury (Stone et al., 1993; Ten Brink et al., 2017). It has been pro-
posed that each hemisphere has a contralateral attention bias,

and that the hemispheres inhibit one another through transcal-
losal IHI (Kinsbourne, 1970). Unilateral lesions may produce
neglect of contralateral space because the damaged hemisphere is
impaired both in its ability to direct attention to the contrale-
sional side and in its ability to inhibit the opposing hemisphere’s
attentional bias toward the ipsilesional side. Neglect may be less
severe and persistent after left-hemisphere lesions either because
of the right hemisphere’s dominant role for attention (Robertson
et al., 1998; Husain and Rorden, 2003) and/or because the right
hemisphere can allocate attention to both sides of space, which
allows it to compensate for left-hemisphere lesions (Heilman
and Van Den Abell, 1980; Mesulam, 1999). Support for the IHI
hypothesis of spatial neglect includes a case study in which
neglect caused by a right parietal lesion resolved after a second
infarct to the left frontal cortex (Vuilleumier et al., 1996), func-
tional neuroimaging evidence for a link between normalization

Figure 2. Functional allocation in neural circuits after stroke. A, Stroke causes loss of connectivity and reduction in spiking activity and synchronization. Shaded region represents stroke. Red
represents pyramidal neurons in layers 2/3 and 5 in peri-infarct cortex. Green represents inputs from the thalamus. Blue represents output to the striatum. Gray pyramidal neurons indicate
those with dampened activity after stroke from loss of structural connectivity and reduction in spine densities and axonal boutons. Time series plot above represents reduction in movement-
related spiking activity (shaded region) with the trace of the population average shown below. B, Enhancing excitability within neuronal circuits either through neurostimulation (blue device
on left) time-locked to task onset or with genetic modulations of CCR5 or CREB allows selective integration of excitable neurons into a functional motor circuit. Yellow represents allocated neu-
rons. Functional allocation leads to restoring connectivity through increased spine densities, spiking activity, and synchronization.

Campos et al. · Circuit Mechanisms of Recovery after Stroke J. Neurosci., November 8, 2023 • 43(45):7489–7500 • 7493

exons than genes containing only type 0 exons. The genes containing
them had on average slightly fewer transcripts (13 and 12 for UHP and
DHP, respectively, and 14 for type 0). Furthermore, type UHP/DHP
exons are included in a larger proportion of transcripts than type
0 exons.

We define the “upstream” intron as the last contiguous non-coding
region that is transcribed 5′ to the exon, and the “downstream” intron as the
first such region that is transcribed 3′ to the exon. The median upstream
intron lengths were 572 bp for types 0, 857 bp for type UHP, and 732 bp for
DHP; the differences between UHP or DHP and type 0 were statistically
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poison. Because the rescue was partial, 
this study also supported a combinatorial 
genetic mechanism including haploinsuf-
.iciency ����. Continued efforts toward a 
precise understanding of how TTNtvs 
lead to DCM and other cardiomyopathies 
will catalyze the development of mecha-
nistically precise therapies targeting one 
of the most important heart failure caus-
es in the .ield.
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TTNtv proteins as well as full-length 
TTN protein haploinsuf.iciency. One 
such approach may be to combine human 
iPSC models and genome-editing tech-
nologies such as CRISPR. Despite matu-
ration limitations, human iPSC–derived 
cardiomyocytes can be developed using 
CRISPR genetic ablation of truncated 
TTN protein to explore the speci.ic func-
tional impact of these poison peptides. 
Through the use of a �D cardiac microtis-
sue model to study sarcomere contractile 
function in a biomimetic context, trun-
cated TTN ablation was shown to partial-
ly rescue sarcomere function, thus impli-
cating truncated TTN as a sarcomere 

Figure 1. A dominant-negative or poison peptide model accounts for how some TTNtvs may contribute to DCM pathogenesis. Heterozygous TTNtvs 
are the most prevalent genetic lesion identified in DCM, but the disease mechanism remains elusive. Accumulating evidence shows that some TTNtvs 
integrate within the sarcomere and are load bearing. At the same time, TTNtvs are also shown to reduce the amount of full-length TTN protein (haploin-
sufficiency). At present, either mechanism remains a plausible driver of DCM, with the possibility that both contribute in tandem.
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Software: Adobe Photoshop - 
Adobe Illustrator

Mechanisms of TTN Variants 
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SAMPLER: unsupervised 
representations for rapid 
analysis of whole slide tissue 
images

flexibility in capturing morphological information at
different scales. We employ InceptionV3 pre-trained
on ImageNet as a backbone to generate a representa-
tion for each sub-tile in a 2048-dimensional feature
space (Fig. 1a). Next, we encode each feature at the
slide-level by specifying its decile distribution across
tiles, i.e., for each feature at each sub-tile size, we
report the value at which the cumulative distribution
function (CDF) reaches the respective decile (Fig. 1b).
Thus, SAMPLER represents each WSI by a 3 × 10 ×

2048 = 61,440-dimensional feature vector. The WSI
feature vector can then be used for downstream
analysis.

Effectiveness of SAMPLER for cancer subtype
classification
To evaluate the effectiveness of SAMPLER, we exam-
ined its performance on several subtype classification
tasks with a range of difficulties: distinguishing invasive
ductal carcinoma (IDC) from invasive lobular carcinoma

a

b

Fig. 1: SAMPLER representation for a whole slide image. a. An InceptionV3 backbone is used to compute the deep learning features for each
tile in a WSI. The scale bar for the WSI denotes the length corresponding to 5 mm. Features are computed at 3 scales using sub-tiles shown in
red, purple, and black (small, medium, large tiles respectively) outlines. The scale bar denotes the length corresponding to 256 μm. b. For each
feature, the distribution of values across tiles is computed. The decile values for each feature’s CDF, concatenated across features and scales,
form the WSI representation.

Articles
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H&E-based predictive models. We applied models
trained on TCGA-FR to CPTAC-FR data and vice versa.
This was done for both the BRCA and NSCLC subtyping
tasks. The RCC task was omitted because CPTAC RCC
slides are all clear cell carcinomas.

SAMPLER classifiers generalized well to external
datasets, with the AUC (0.803 ± 0.023) of the TCGA-
BRCA trained model applied to CPTAC-BRCA being
similar (p-value = 0.812 [two-tailed t-test]) to the internal
test AUC (0.797 ± 0.075) of classifiers trained on

CPTAC-BRCA (Fig. 4a). The AUC (0.792 ± 0.027) of the
CPTAC-BRCA trained model applied to TCGA-BRCA
was less than (p-value = 3.593e-10 [two-tailed t-test])
the internal test AUC (0.932 ± 0.024) of classifiers
trained on TCGA-BRCA (Fig. 4b). However, it was
similar to the internal test AUC for CPTAC-BRCA (p-
value = 0.845 [two-tailed t-test]). We observed similar
results for NSCLC subtyping for models trained on
TCGA-FR then tested on CPTAC-FR and vice versa
(Supplementary Figure S3).

Fig. 2: SAMPLER generates attention maps as a function of tile scale and individual features. a. SAMPLER outputs attention maps for each
tile scale (small, medium, and large tiles) which are combined to obtain the overall attention map. The tiles with highest attention score for
each of the small, medium, and large scales are shown on the side, the attention maps independently identified the same region of the slide at
all three tile scales. The scale bars denotes the length corresponding to 5 mm, 64 μm, 256 μm, and 200 μm for the WSI, small, medium, and
large tile, respectively. As shown on color map red/blue coloring indicates higher/lower attention. SAMPLER aggregates feature-level attention
maps at each scale (b. small, c.medium, d. large) to obtain the attention map of each tiling scale. Features contributing most to prediction may
have different attention maps, suggesting they identify distinct morphologies indicative of phenotype.

Articles
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These simplifications yield a much lighter network that
can be more easily trained and tested than standard
attention models.

We tested our context-MHA on TCGA-DX data.
Compared with other deep learning models (see Table 2),
context-MHA had the highest AUC for both the BRCA

(AUC = 0.921 ± 0.027) and RCC (AUC = 0.987 ± 0.008)
subtyping tasks. For the NSCLC subtyping task, it was
second only to the HIPT model (context-MHA
AUC = 0.946 ± 0.016, HIPT AUC = 0.952 ± 0.021).
Context-MHA also had the lowest AUC deviations across
all subtyping tasks. Context-MHA had slightly higher

b

a

d

c

Fig. 5: SAMPLER guides design of an improved attention model: a. Density plot of top SAMPLER features of each tile size for classification of
IDC (blue) versus ILC (red). Individual feature at a specified quantile and tile size is shown. (left) feature1042 at percentile 5 from small tiles.
(middle) feature1706 at percentile 55 from medium tiles. (right) feature1861 at percentile 5 from large tiles. b. Attention map of feature1831
using large tiles (left), and example tile with high attention score from attention map (right) c. Attention map of feature1867 using large tiles
(left), and an example tile with high attention score from attention map (right). Scale bars denote 5 mm and 256 μm for WSIs and example
tiles, respectively. d. Schematic representation of context-MHA architecture.
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DNA–protein hybrid 
nanostructures self-assemble 
via histone–DNA interactions

This journal is © The Royal Society of Chemistry 2025 Chem. Commun., 2025, 61, 532–535 |  533

(AFM) analysis of these dsDNA arms in liquid showed homo-
geneous dsDNA arms without aggregation (Fig. S1b, ESI†). The
dsDNA had a mean height and length of 2 nm and 34 nm (Fig.
S1b and c, ESI†), consistent with the expected dimensions (i.e.,
2 nm thickness and 34 nm length for the 100-bp dsDNA).16 In
addition, the frequency histogram of approximately 70 dsDNA
arm lengths showed a narrow distribution around the expected
size of 34 nm (Fig. S1c, ESI†). These results confirm the
integrity and homogeneity of the annealed dsDNA arms.

The AFM micrographs also show some curvature in the
dsDNA arms. Since the persistence length of dsDNA is approxi-
mately 50 nm,17 the 34 nm-long dsDNA arms are expected to
exhibit reduced flexibility. The observed curvature could thus
be attributed to the high salt concentration (200 mM
Mg(CH3COO)2 and 100 mM NiCl2) used, which is known to
reduce the persistence length to approximately 35 nm.18 Addi-
tionally, the mechanical force applied during AFM imaging may
have contributed to this observed curvature.19

The pre-assembled dsDNA arms with 35-nt handles and HDs
formed under the optimum conditions (see Materials and
methods section (ESI†) for the details) were mixed at a 1 : 1
ratio to obtain 2TD. Agarose gel electrophoresis of the annealed
dsDNA arms showed a band at 170 bp, corresponding to the
100-bp dsDNA with 70 nt ssDNA overhangs (Fig. S2, ESI†).
A subsequent gel analysis of dsDNA arms and HDs revealed two
bands near 300 bp and around 170 bp (Fig. 2, lane 3). The
former corresponds to the expected 2TD structure, while
the latter likely represents excess unannealed dsDNA arms.
The bands observed for a mixture of 2TD and the dsDNA arms
without the handles also support this assignment (i.e., a band
at 100 bp for the dsDNA arm without the handles and
two bands at 300 bp and around 170 bp corresponding
to 2TD and excess dsDNA arms with the 35-nt handles)
(Fig. 2, lane 1, 2 and 4). Excess unannealed dsDNA arms could
be excluded through gel extraction.

We further characterized the assembled 2TD using trans-
mission electron microscopy (TEM). Negative-stained TEM
images showed a triangular-shape nanostructure (Fig. 3a and
b) with a perimeter of around 100 nm (Fig. 3c). Given the length
of the arms, 2TD is expected to have its perimeter of about
100 nm (i.e., 34 nm + 34 nm + 34 nm). Thus, the TEM data
demonstrate the HD-mediated successful assembly of 2TD.

To further demonstrate the role of HDs in guiding 2TD
assembly, we compared the 2TD with a control sample contain-
ing 100-bp dsDNA arms and 185-nucleotide ssDNA that was
used to assemble HDs (i.e., 150-nt long poly-T with 35-nt
handle) by agarose gel electrophoresis. The control sample
showed a laddering effect with sharp bands between 100–400
bp, indicating various DNA fragments (Fig. 3d, lane 1). In
contrast, 2TD displayed two sharp bands: one slightly above
100 bp that corresponds to the excess dsDNA arms with the
35-nt handles and another at around 300 bp, representing the
2TD structure (Fig. 3d, lane 2). These results suggest that HDs
are critical for assembling the triangular-shaped 2TD nanos-
tructures, further supported by imaging data. The assembly

Fig. 1 Schematic illustrations of DNA–protein hybrid structures assembled
using histone–DNA hybrid nanostructures (HDs). (a) The hybrid nanostructure
is formed by assembling HDs, which consist of 300-mer DNA strands with
25–35-nucleotide (nt) sticky ends and histone protein, creating a nucleosome-
like nanostructure. (b) The HDs link linear DNA to form triangular shapes (2TD)
using a 1 : 1 ratio between dsDNA arms (100 base pairs, bp) and HD complexes
through 35-nt sticky ends. Hierarchical assembly is achieved with multi-layer
cuboid-shaped DNA origami (CDO) structures, where 25-nt handles are
strategically placed at various locations. The resulting shapes, formed through
HDs, depend on the DNA origami’s handle placement.

Fig. 2 Agarose gel electrophoresis (AGE) showing dsDNA arms and the two-
dimensional triangular DNA structure (2TD). The gel was loaded with four
samples: (1) dsDNA arms at a higher concentration, (2) dsDNA arms at a lower
concentration, (3) 2TD, which appears as a band at approximately 300 base
pairs (bp), and (4) a mixture of both dsDNA arms and the 2TD structure. The
molecular weight ladder is indicated as (M). Adjacent to the gel are three
schematic illustrations that explain each band: (1) dsDNA without sticky ends,
(2) dsDNA arms with sticky ends, and (3) the 2TD structure.
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Science in Everywhere
Year: 2023
Software: Adobe Photoshop
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EDITORIAL
WORK
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Bacteria morphology studies

Client:  Agency for Science, Technology 
and Research, Singapore
Year: 2021
Software: AutoDesk Maya - Zbrush - 
Adobe Photoshop
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3D MODELS &  
ILLUSTRATION



A*STAR@30: 30 Innovations and 
inventions over three decades

Client:  Agency for Science, Technology 
and Research, Singapore 
Year: 2021
Software: AutoDesk Maya - Adobe 
Photoshop
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SARS-2: Spike protein accesing the 
human cell and Viron structure 

Client:  Personal project
Year: 2021
Software: AutoDesk Maya - Adobe 
Photoshop
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Thinker

The Visual

thevisualthinker.xyz


