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Energy and nutrition
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Digestive system and photosynthesis
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Circulatory system and digestive system
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Role of enzyme amylaza

CH2OH CH20H CHz0H

Amylose molecule |

il [ e

anpha-1.4-glicozit
b)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




The role of enzymes

* Enzyme Is a protein, which acts as a catalyst to
speed up the reaction.
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Composition of the Body

Vitamins
1%

Protein

20%

Carbohydrates
2%
Water
22%
Fats
15%

Minerals
5%

m\Water ®Minerals = Fats ® Carbohydrates = Protein = Vitamins

https://radianthealthclub.com/composition-of-the-human-body/
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Roles and functions of proteins
a. Body and Cell Structure - Fibrous Proteins

+ Collagen and elastin: the main proteins o7 g
of skin and connective tissue s =

e Keratin: in hair, horns, nails and
feathers

keratin
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Roles and functions of proteins
b. Protein granules

* These proteins are easily soluble in water.
« As the main active protein of metabolism

« Used as enzymes, hormones, antibodies, clotting
agents...

~) ‘.‘ ':‘Q N Amylase is an
% N ,4’ L.,‘ enzyme found in
(@X (@ g “\ sa‘.’ the saliva of
‘ humans and some
%” M ’ i animals that
" catalyzes the
* ~Y hydrolysis of starch
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Properties and roles of hormones

« Example: Insulin is a hormone produced by cells Iin
the pancreas.

Insulin tac ddng |én receptor Glucose
@ Glucose trong mau a @& Glucose vao trong té& bao

Insulin gitp dwong glucose di vao cac té bao - co thé khée manh

https //mpsuno.vn/insulin-la-gi-insulin-co-vai-tro-nhu-the-nao-doi-voi-con-nguoi/
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The role qnd function of antibodies
Khang the

Infection

SARS-CoV-2 Virus

Spike
protein
Nanobody —» @ @ No Infection
ACE2
receptor

Outside Inside cell
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Cell structure

L5 ma
Ludi ndi -
chat hat on  Nhan
Ribosome

cell membrane
mitochondrion

cytoplasm
nucleus

endoplasmatic

reticulum LuGi n@‘
chat tron

Té bao chat

lysosome
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ribosome
_ Golg An average person is

estimated to contain roughly
30 trillion human cells

VIEN CONG NGHE THONG TIN VA TRUYEN THONG —




Chromosome and DNA

XXX EN[XAX XN
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 Human cells contain 23 pairs of chromosomes.

e We inherit half of our DNA from our fathers and half
| from our mothers.
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Deoxyribonucleic Acid (DNA)

DNA Structure

&4 \i!%—Histone
Nucleosomzks\

« Acomplete set
of DNA contains
3 billion bases, ~ ©Memesers,

20,000 genes, o O\ _Gene
and 23 pairs of %
chromosomes.
* Geneisa piece >
of DNA that __ <
=N Cell Y 4
encodes a g\
protein.
. ; Nucleotide
° ESt| m ated 4 base pairs:
B Guanine
average length " , Cytosine
of a gene: 1000- i
B Thymine
2000 bp
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Central Dogma
Hoc thuyeét trung tam N

Francis Crick, James Watson
1962 Nobel Prize for
Physiology or Medicine
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Transcription
5]

Transcription
Qua trinh
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DNA RNA polymerase
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Cau tao protein

« Protein is a chain made up
of 20 amino acids.

« The length ranges from 20
to more than 5000 amino
acids.

» On average, protein
contains about 350 amino
acids.

« Proteins fold into three-
dimensional shapes, form
blocks, and carry out most
of the chemical reactions In
the cell.

Enzyme Amylase
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[Val { His H Leu { Thr { Pro HIZ["BH Giu [Val H{ His H Leu { Thr H Pro

1 2 3 4 5 6 foee 146 1 2 3 4 5 6 7... 146
(a) Normal red blood cells (b)Sickled red blood cells

and normal hemoglobin and sickle-cell hemoglobin

Copynght © Pearson Education, Inc., publish
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Normal Hemoglobin
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o, CH, CH,
Glutamic acid (Glu, E) AR  Sickle Hemoglobin

Valine (Val, V)
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Translation - Qua trinh dich ma
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Translation - Qua trinh dich ma

polypeptide —» ( peptide bond

tRNA

ribosome —
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Genetic code — Bang ma di truyén

lﬂ

IC

Second letter

c
UUU ucuy  |UAU UGU U
" uuc}PhE vero P A UGC}CYS C
UUAY , | UCA UAA Stop|UGA Stop| A
UUG UCG] |UAG stop|UGG Trp |G
CuU ccu” CAU}HE CGU u
cuc cce CAC CGC C
= Il cua [ | cca [F© 241 6 | G54 AG | A
£ | |cuc] el CAG CGG G
@ AUU ) ACU AAU AGU U
i | o|AUC tile |ACC [ aac 10 [Age Jser | &
AUA ] |Aca AMAY s [AGAY g | A
AUG” Met|ACG| |AAG) AGG =
GUU Gecu)  [GAUY ,q, | GBU u
GUC GEe GAC. GGC C
Slcua Y |cca [ |Gaay,, |GeA [V [ A
GUG | creic) | 5is) EEE o

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Third letter

23



The first direction of research
Gene regulation

» Gene regulation is the process of turning genes on
and off.

pe—y— Ervance * Regulation of
Dl contol transcription:
ﬂ/]\ - Identifying enhancer
Tanscrgson | regions.
e tﬁ’& s * Interaction between
== enhancer and promoter.
SR G « Cac nhan to anh hwéng

RNA polymerase

dén cac twong tac nay.
Quang H. Nguyen, Thanh-Hoang Nguyen-Vo, Nguyen Quoc ¢ Regulate the translatlon

Khanh Le, Trang T.T. Do, Susanto Rahardja, Binh P. Nguyen.

iEnhancer-ECNN: identifying enhancers and their strength prOCeSS

using ensembles of convolutional neural networks. BMC .
Genomics 20, 951 (2019), Volume 20 Supplement 9, . Reg UIate pI’OteI N
Published: 24 December 2019 actlvatlon
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https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-019-6336-3

The third direction of research

Immune system (hé& mién dich)

mam bénh

Cytotoxic T cell destroys infected body cell

Problem 1. Accurate prediction
of binding between a major
histocompatibility complex
(MHC) allele and a peptide

- _ Pathogen
Dal L { E avirus "Killer Cell" >
" ' "Antigen” \
thwe 2% @\—> %ﬁn —
\' » Pathogen is —-~ Ve
broken down into C h t
b ao \ components in the Macrophages e .ao
phago Iysosome :
Macrophage phagqcytlze .
adopts the pathogen \ ReceptorT tymphocy's and digest V aC C I n e
(Phagocytosis) P""e'" - - ;
- = N L
Activation L Y C . Chong V’rus’
JARE A = Ant.lgen- A
I @« antibody
Macrophage presents e Y ‘% ¥ complexes Benh ung thu’
components v =
of the pathogen ¥y N

to a T-lymphocyte @ 4" - . first specific antibodies

against the antigen

—_—

)

Processes in the

Memory cells can later induce the
secondary immune response upon

Proliferation @
B-lymphocyte \ )

primary immune response \ Plasma cells produce specific antibodies

\‘\ ;ﬁ \(y)

Problem 2. Epitope
identification

® e ® )
i \ BN
renewed contact with the same pathogen v \ )

7 %
L, y :
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An epitope, also known as antigenic
determinant, is the part of an antigen that is
recognized by the immune system, specifically
by antibodies, B cells, or T cells.



https://en.wikipedia.org/wiki/Antigen
https://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Antibody
https://en.wikipedia.org/wiki/B_cell
https://en.wikipedia.org/wiki/T_cell

The role of antibodies

Infection

SARS-CoV-2 Virus

Spike
protein
Nanobody —» Q @& No Infection
P ACE2
‘ receptor
Outside Inside cell
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The third direction of research
Drug discovery

* In the fields of medicine, biotechnology and
pharmacology, drug discovery is the process by
which new candidate medications are discovered.

* Problem 1. Estimating Minimum Inhibitory
Concentrations of Antibiotics towards Klebsiella
Pneumoniae

» Problem 2. Dy doan kha nang &c ché Enzyme ho
CYP450

* Problem 3. Identify Antioxidant Proteins

* Problem 4. Predicting evolutionary patterns of
corona-viruses and reverse resistance
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Estimating Minimum Inhibitory Concentrations
(MIC) of Antibiotics towards Klebsiella
Pn eu monlae siéu vi khuan da khang

KHANG KHANG SINH XAY RA NHU THE NAO

S8 gng v khudn 150 KNang sen 0T KUl Gay DEAN i kdin khang Denh 10G Ady GO GO MG Vi khwdin D31 adu anidm oho 3¢
Va trong S8 99 6O Vi Gon Ceag nfw v ddn 167030 v GO V2 MO: ¥utng 0F ohdt vign v indn cla oo mé
Nang knang s «ndi penn ody nén Gag vén o

‘% VY _ Predict MIC values of 20
TGN N antibiotics towards
Klebsiella pneumoniae

Genomes of Klebsiella Pneumoniae

http://mic.nguyenhongquang.edu.vn/
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Predicting ability to inhibit CYP450

family enzymes

« Cytochrome P450 (CYP450) enzyme In the liver
catalyzes the metabolism of endogenous and
exogenous compounds such as drugs, metabolites, or

0 O HO O
v G " “ Morphine
HO ™ Pz HO™ >z
Codeine
Nicotine
H \H N boli
I N ,\{ [ \ metabolite
" N (AO)
Nicotine
H N Paracetamol
/@NM/ Q \[o]/ metabolite
HO ? 2 (CYP, toxic)
Paracetamol

, : i rJ Inhibiting?
2 ,'.
r

CYP450 Enzyme  _.-~
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Ildentify Antixiodant
Proteins

Goc tw do pha hay té bao

‘ ANTIOXIDANTS
L TERRK o -

Unstable Molecule N. ? = e
(Free Radical) —"\/t B -,
s loses an
. electron  Antioxidants, like Vitamin C and E, stabilize free radicals by
9 sharing electrons to unstable compounds.

9= http://bio.nguyenhongquang.edu.vn/

Té bao khoe manh

> o

)
- H
\
Mait electron Gy

Goéc tu do /

Antixiodant
or not
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Predicting evolutionary patterns of corona-

viruses and reverse resistance

266 13,468

21,563 29,674

5 [ SARS-CoV 2 genome structure

(16,237-18,043)
Helicase

Ribosomal
Papain-like 3CL-protease ; Frameshift [ 1

(4,955-5,900)
|

RNA-dependent
RNA polymerase

Spike (S) (13,442-16,236)

Nucleocapsid (N)

Membrane (M)
Envelope (E)
RNA viral genome

SARS-CoV 2 virion structure

(28,274-29,533)

(26,523-27,191)

(26,24 5-26,472)&]

) 'EM N
Spike (S)

(21,563-25,384)

I

Accessory proteins

gy
I] [”] 10

3b 7a809c

* Learn evolutionary patterns of coronaviruses

‘ throughout the time
e Return future mutations

* Predict risks of drug resistance
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