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Technology, Payupnai, Wangchan, Rayong

Abstract

Cancer is a major public health problem that has caused over 10 million deaths worldwide
in 2020. Precision oncology, which employs a patient's genetic profile of tumors to identify the most
effective drugs, has played an important role in cancer treatment. However, this process requires
advanced tools, extensive time, and considerable cost. Currently, deep learning significantly
contributes to addressing these challenges. Most existing deep leamning models rely on the chemical
structure of drugs and multi-omics data to predict cancer drug responses. However, these models
exclude the chemical functional groups of drugs that are key to drug design and development.
Therefore, we herein developed CANDraGAT, a deep learning model implementing a fragment-based
graph attention network to emphasize the molecular features of drugs and deep neural networks

for multi-omics data.

The result shows that CANDraGAT outperforms state-of-the-art and baseline methods in
both regression and classification tasks. Our model effectively anticipates unknown cancer drug
response values correspending to protein-protein interaction and gene set enrichment analysis of
cancer pathways. Moreover, the model is applicable to solve real-world problems, as validated by
TCGA patients' data. The interpretation of CANDraGAT provides important gene mutation profiles to
explore potential cancer pathways and drug targets further. Our strategy may help clinicians
administer appropriate anti-cancer drugs for patients and assist pharmaceutical industries in guiding

patient omics-specific drug design and development.

Keywords: Cancer Drug Response; Precision Oncology; Deep Learning; Multi-omics; Graph Neural

Network;
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APPLICATION OF MACHINE LEARNING TECHNIQUE ASSISTED
PREDICTION OF BIOACTIVITIES OF LIGANDS IN TARGETED
DRUG DISCOVERY PROCESS OF LUNG CANCER FOR EGFR TARGET

Nuttagun Saengnil?, Puri Virakarini, Thanasan Nilsu2, Bundit Boonyarit*
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Sawasdee-AMP: Highly efficient, portable and low-cost point of care test kit

for future emerging RNA/DNA disease diagnosis
Kulpatch Chananam, Kunat Khongtong, Pakitta Kriangasame — Mahidol Wittayanusorn, Nakhon Pathom, Thailand

Scientific Question

* How can we comprehensively deal with the spread of both harmful DNA
and RNA diseases?

- How can we create a test kit which has high reliability as RT-PCR but also
can use in field tests without complex laboratory equipment?

"“‘ Complicated
' 4-5 hours in laboratory

Coronavirus,
an RNA-type virus, has spread widely around
the globe. In addition to RNA-type viruses,

Data Analysis & Results

v" A 5-min, equipment-free sample preparation.

v 10X higher sensitivity than the standard RT-PCR
New pH-sensitive dye formulated with a visible
Blue-to-Green shift for Negative-to-Positive
results and 96% result accuracy.

¥' A $5 portable test box providing nearly efficiency
compared to PCR machine.

96% reliability
RT-PCR

compare to

Test Kit

Sawasdee-AMP

2, v-1 OB
DNA/RNA | Ao |

Applicability

» Development of Sawasdee-AMP test kit

> Rapid DNA/RNA extraction.

> Highly efficient DNA/RNA detection:
Formulate new pH-sensitive dye &
combine it with LAMP to establish
colorimetric test kit with visible readout.

» Portable test box:
PCR machine alternative for on-field
application.

Sawasdee-AMP

» Applicability of Sawasdee-AMP:
Proving the capability of minimally modified Sawasdee-AMP as a platform

to detect other pathogens specifically.

Tested
 SARS-CoV-2 (COVID-19)
Myc m (T5)

v Sca
¥ Phytoplasmas

DNA-type viruses are also presented as well. QPP Expensive
Total cases WHO $50-150 for each diagnosis v Easily be adapted to diagnose DNA and RNA in O 3000 e
6.5% decred e spreas RT-PCR Requires various types of pathogens.
Worldwide Pandemic technique lab and professional operator
Methodology Interpretation & Conclusion

“Sawasdee-AMP” Novel Colorimetric Test Kit was successfully developed.

= Can be adapted to diagnose DNA and RNA in various types of pathogens.
High reliability (96.00% compared with standard RT-PCR).
Cheap-Proactive Point of care Test Kit

v Naked-eye readout
v High reliability

Sawasdee-AMP is a Novel Prototype Test Kit
that is ready to deal with emerging diseases in the future.

All graphics/chartsfimages we

re created by the finalists
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s And Data Analy

Research Ques
in type of Inward spiral or Sink which

" . - can-t [ pACo? + £ 0] 0
Stable critical point (e.0) = (an [2":14‘0 & +m”v], )conespundsto the actual results

Wind is a common cause of many nonlinear oscillating pendulum systems in nature.
Sometimes this oscillation damages structures such as the Tacoma Narrows Bridge, o~
which collapsed due to vibration caused by wind in the 1940s l,

VA ¢ o
Therefore, oscillation due to the wind is related to the safety of everyone's life. | HI \'2‘_[\ / L
Y / .
1 L s «
V
o . N o i Angle - Ti
What does the oscillation of a pendulum with constant air currents v =l
look like in a 2-D plane? v \'g'um wind forces at various wind speeds
- “\‘ A A “ drag cofficient (C) = 0516
S {‘,:\“;‘V PP Angle - Angular Velocity - Time viscosity coefficient (k) = 1.04 x 10 kg/s
1Y, o
Does a mathematical model be created using physics R Fa ‘.w {1 : =
" p 5 . o _ md I/ Angular Velocity - Time The experimental results were consistent and close to
and mathematical analysis to explain this oscillation? 0=0 . Y . = -
5 numerical results showing that type of critical point is
chematic diagram of the force acting on Miifiiiea) RgiNG ' : ! - ’
the pendulum. Actual Experiment Results @ inward spiral match with stability analysis
Methodology Conclusions Future Applications
Find the equation of motion using torque equation.
The equation of motion of bob pendulum Be a fundamental single body
Analvseiiho siabilivet . oscillation under air flow knowledge that can be app!\ed. to
nalyseil e:tar ity Tromthe Do an experiment to find Drag coefficient 6+ sin0 + (01 - veos0) ~ 5 pACe(6lcos0 — v) cas0 = 0 describe the pendulum ocillation
equations Y inearization and viscosity coefficient Where p s the air density, A s the pendulum cross-sectional area, cis |~ 0U€ tO Wind in nature.
through eigenvalues drag coefficient k is viscosity, | is length from fixed pointto G.M., mis My work can be applied to develop
bob mass, u is relative velocity between object and air flow, _-_ :
Perform motion tracking of a create mathematical model on o i . ion a damper to reduce vibration. Fluid
i e system is a stable and the motion is i
real oscillation. wolfram mathematica. Y 50 flow not cnI-y oscillate system Jbut
damped oscillation. fluid flow with suitable velocity can
e o
‘o ) Wind not only makes the system oscillate, it can reduce }the Osc'ﬁa}‘o" better than
gg ) ) also reduce it: the stgtlc fluid, so it may be appllgd
za comparative analysis to optimize dampers by using fluid
ES g The experimental results , the mathematical flow.
All pictures were created by finalist model and the stability analysis are consistent.

CANDraGAT: A Hybrid Fragment-Based Graph Attention Network to Impro CBIO069T
Cancer Drug Response Prediction
Pawit Kaewnuratchadasorn, Nattawin Yamprasert, Wutthipong Chongchareansanti — Mahidol Wittayanusorn School, Nakhon Pathom, Thailand
The prediction of unknown CDR
Model performance comparison M _val?dat_ed by protein-protein
« The personalized cancer treatment DoopIeaming puyse ortessaer  PONSOTSr  Dsepleaming  ECSE LU '2‘5?3%."!‘"{'1'1'532?’5(2"3‘527‘
E-a-o  (recision oncoiogy) requires advanced| ST i saarrooms oo co o gy
o o tools, time, and considerable cost. oon .
Response Administration ™ MOSf existing deep Iearning models GAT 18480 £0.0059 0.8683 £0.0025 GAT 0.8306  0.0042 0.9685 £ 0.0021
IR aweies  provide insufficient information DepGDR 14865100150 04948100020 DeepCDR 09403 ¢ GOOTS 0733 200010 it
""fu:; ) regarding the chemical functional “CANGraCAT SCH on e DeopCDR considered 3 omics features inclucing T
\f;.@ groups of drugs. « Our model has a high competence for CDR prediction
autETENY in both regression and classification tasks. The ROC and PR curves of the
et Research Goal b ) TCOA patient cases prediction
. Tod loo CANDFraGAT. a hybrid  |° CANDraGAT is appllc@b!e to solve re_al—world show that CGANDraGAT is the best.
@\ oceveop LV, DLV problems through various case studies. e -
+ —— e fragment-based graph attention 1 g e
B, . b network, for cancer drug response BERB8 - Th_e‘s@“ﬂ.‘i“ggﬂ‘?“"’:!{’ﬂf i ) i~ ]
"Brugs © - GonoMutation rug Response icti i i 3 - + e [ERUEIENERE S HEE S | :
metne + BNAMiotmplaton oG e (CDR) prediction by using chemical | &= & &5 B & & & CANDraGAT and ‘
L * Copy Number Variat structures and multi-omics data. = = =3 - == confirmed by literature. i
Interpretation & Conclusions
M S, } . .
CANDraGAT _ - : oo CANDraGAT achieves the best predictive performance, outperforming
/ "C‘ "'G. Srcton; Attesthie state-of-the-art and baseline methods in both regression and
L “C."“h’/‘ NETY W cu:lmd orgre classification tasks.
AN o R gl e e = ool CANDraGAT considering only gene mutation data has the highest
o \ ;. S, N+ —y—e predictive performance according to the ablation analysis.
e Cancer g
B Racponse
— t mutation profiles @ CANDraGAT effectively predicts unknown CDR values corresponding
‘g_‘ ', to PPland GSEA.
coprian cncer st ®  CANDraGAT is assessed to be accurate in clinical cases with TCGA
Cancer Pationts Multi-omics. Data Omics-specific patient data.
CANDraGAT is a deep learning model implementing a fragment-based : + 2 o
graph attention network to emphasize the molecular features of drugs and @ CAtNDtr_a?AT prowdetﬁ |mportar&tdgenetmuta;t|on profiles to explore
deep neural networks for multi-omics data. POtcent alcancer patnways and crigtargets.
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A Novel Floatable Planting Material for Inner Mangrove Forest Inspired by
Barringtonia Asiatica

Jirapon Sengnongban and Thitipong Larndate — Princess Chulabhorn Science High School Pathum Thani; Thailand
DATA ANALYSIS & RESULTS

q Table 1. The results of forming floatable planting material
Chanthaburi
Resuls

RESEARCH QUESTIONS

( How can we restore the inner mangrove forest? ) mangrove forest n PO e Fiostng_ Tumng _Forosty
- : B1s0 ERCTRTE
B ‘
- e we vV mamioz
®  What will the mangrove forest area in Thailand look like? hitpsAbithopiAlS:  fihe experiment aist N . v 4
" " area because more than 30% is open space B1S3 v v X 4539% 201
Will there be an open area in the mangrove forest or not areEEL ARE el 5w FestEraNoH alE B0s1 & V] X 46.11% 206

During the 90 days, the planting material
T ? had a low degradation. Found that the

J §| volume of latex was the cause of this
Therefore, the new version was created

by reducing the volume of latex from more than 50% to less

* Can the floatable planting material be developed from sponge

rubber together with bagasse and soybean meal?

¢ Is the floatable planting material effective in various aspects?

ncy in mangrove restoration,

And took

od distribution in all planting

and how?
than 3% and avoiding the use of chemicals completely. Then

the Avicennia alba were planted again with the new version. around 1 hour to the inner mangrove with 100 %

CONCLUSIONS

The mangrove forest situation in Thailand in many provinces tends to decrease significantly, such as Chanthaburi,

METHODS

* A study exploring the characteristics of mangrove forests in various areas of Thailand with satellite imagery.
s in Thailand with satellite imagery in 10 provinces,

The structure of the floatable planting material is important for the efficiency of cultivation. The structural

Study and survey areas of mangrove fol

including § in the Andaman Sea and 5 in the Gulfof Thalland using a simple random sampling characteristics of Barringtonia Asiatica fruit is more suitable than some basic geometric shapes.

The optimal ratio of bagasse fiber and seybean meal (B1S1) effects the porosity of the planting material. This

The development of floatable planting material for repairing the inner mangrove forest
Studied the shape suitable for the development of floatable planting material from 3 geometric shapes and
stica. And studied forming floatable planting

effects the buoyancy and growth rate of plants.
were able to grow in floatable planting material and continued to grow as they

The plants (Avicennia al
entered the mangrove area. The floating plant material is biodegradable in both soil and sea water and helps the

natural shape from the structural characterization of Barringtonia a:
material from sponge rubber together with bagasse and soybean meal

The study of the efficiency of the floatable planting material from sponge rubber in combination with bagasse organic matter content, electrical conductivity and BOD levels are also higher.

and soybean meal. Floatable planting material can float into the target area at both the laboratory and field suecessfully with good

Study of the growth efficiency of Avicennia alba when using floatable planting material. Then tested distribution.
Sagtatislicit sTholenty ol it resilis shos dhat e pardonts o chgraation s Tower dhin 20%. 5 fiow This innovation will create a better world from the repair of mangrove forests that are important ecosystems.
version will be developed and repeated the experiment, Then studied impact from the degradation ., the o A L s e e i P O
efficiency of repairing inner mangrove forest using CFD simulation and studied the flotation success of the e D e e BCC sl
floatable planting materialin the mangrove forest in the field
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