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NOi dung

Gidi thiéu vé Sinh Tin hoc:
= Sinh Tin hoc
Muc tiéu ctia nganh Sinh Tin hoc
Théng tin sinh hoc
Cd s6 dif liéu NCBI, PDB,...
Phét trién nghién clfu nganh sinh tin hoc
Cac kj thuat Tin hoc trong sinh tin hoc
Cac chu dé nghién cifu cta sinh tin hoc
Tr\ Tué Nhén Tao trong Sinh Tin hoc
»  Tritué nhan tao
. Cc iing dung clia TTNT (hoc mdy, hoc sdu) trong sinh tin hoc
Cac khda hoc mdi, cac bai todn sinh tin hoc c6 do phirc tap tinh todn
K&t luan
Tai liéu tham khao
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Cd thé ching ta dudc cu tao
tir cac té bao

1. T& bao da: Day la loai t& bao chiém phan I6n trong I6p biéu bi, bao vé cd
thé khéi cac tac nhan bén ngoai nhu vi khuan, virus va tia tr ngoai.

2. Té bao co: Ca thé ching ta cé nhiéu loai t& bao ca khac nhau, bao gom t&
bao cd tron (cd bép khéng y thirc) va t& bao cd nhip tim (cd bép tim).

3. T€ bao than kinh: Bao gém té& bao than kinh trung udng (ndm trong ndo va
thy sdng) va t& bao than kinh ngoai bién (ndm trong day than kinh va cam
giac).

4. T& bao mau: Bao gom té& bao hdng cau (chuyén chd oxy), t& bao bach cau
(phan (g véi vi khudn va virus), va tiéu cau (tham gia vao qud trinh dong
mau).
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= Gido su da tham gia nhidu dy an ngmen ciy trong
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Thong tin dién gia

. TS D3 Phic hién dang lam viéc tai Truéng Dai

hoc Cong nghé Thong tin, BHQG TP, HCM. Cac finh
W nghien af cla, G5, | bao gom sinh tin hoc, xif Iy

van ban, tri tué nhan tao, hoc may, hoc sau, xtr Iy
Yon malt T i H8 "B T thic rs ior chu o,
Kiém tra sif dang dén, va xir Iy di liéu 16n.

nhiey linh e bao gom sinh nhoc, x I van, ban,
XU Iy ngon u tw nmen, ne théng hiE van bam v
I4p lugn trén do thi tr thic

tin hoc, khoa hoc may finh, kha\ thac du‘ ueu, dd thi
i third, dir liéu Idn va tng dun

= Email: phucdo@uit.edu.vn
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Cd thé ciu tao tir cac t& bao

Cg thé cuia chiing ta dugc cdu tao tir hang ty t& bao, Ja nhiing don vi cd ban cda su
s6ng. T€ bao c6 cac ¢hiic nang cg ban va dong vai trd quan trong trong cau triic va
chic nang cua cd thé. Dudi day la mot s6 diém chinh vé cdu tao cua té bao:

1, **Mang t€ bao (Cell Membrane):** Mang t€ bo la I6p mang mang bao boc t€ bao
va kiém soat su chat lugng cla cac chét di vao va ra khoi . N6 gilt cho moi
trudng ndi bd cuia t€ bao khac biét so vai méi trudng ngoal Vi,

2. **Hat nhan (Nucleus):** Hat nhan Ia bo phén quan trong cla t€ bao, chira DNA
(Acid Deoxyribonucleic) v: tréch nhiémp diéu K cac hoat dong cta té bao, DNA
chira thong tin gen di truyén va huéng dan san xuat proteln can thiét cho sy’ song

3. **Citoplasma (Cytoplasm):** Citoplasma & chét nhay ném gilia mang t& bao va
hat nhan, N6 chia nhiéu cay triic nh nhy ribosome (hat ribonucleic), mitochondria,
va cac cau trlc khac thuc hién cac chlic nang cu thé trong té bao.

4. **Ribosome:** La cac cdu tric nho khéng mang, thuc hién qua trinh téng hop
protein tir ma gen dugc ma hda trong DNA.

Cd thé ching ta dudc ciu tao
tU cac té bao

5. T& bao gan: C6 vai trd quan trong trong qué trinh chuyén héa, loc doc t& va
san xudt cac protein can thiét cho cd thé.

6. T€ bao tiéu hoéa: Bao gom té& bao niém mac rudt, tao ra enzym va hap thu
dung chét tir thirc &n.

7. Té& bao tuyén ndi tiét: Bao gém té bao tuyén giép, tuyén tao thai duong,
tuyén thm:mg than, va nhiéu tuyén khéc, diéu chinh cac qua trinh ndi tiét trong
o thé.

8. T& bao mién dlch Bao gom t& bao B (tao ra khang thé) va t& bao T (pha
hly céc t& bao nhiém virus hodc vi khuan).

Céc loai t& bao nay cling hoat dong cling nhau dé duy tri s sdng va hoat dong
binh thudng clia cg thé con ngudi.

GS.TS. D6 Phic, 2024 6



DNA va Protein la hai d6i tugng nghién ctiu
chinh cia nganh Sinh Tin hoc

= DNA (Axit Deoxyribonucleic) va protein la hai di tugng nghién clru
chinh trong Computational Biology

= 1. DNA (Axit Deoxyribonucleic)

= - Ch(ic ndng: DNA cht yéu chira thong tin di truyén va lam nhiém vy
chinh trong viéc luu trit va truyén dat thong tin di truyén tir mot thé hé
sang thé hé khac.

= 2. Protein:
. - Chiic néng: Protein thuc hién nhiéu chifc ndng quan trong trong co

thé nhu [am nhiém vu clia enzym, van chuyén chéat, hd trg ciu tric t&
bao, va tham gia vao nhiéu qua trinh sinh hoc khéc.

Giai Nobel Y hoc vinh danh ngudi tao
ra cong nghé vac xin COVID-19

TPO - Chi nhin gidi Nobel finh vie Y/Sinh hoe ném nay vir duoc cong bé
thude vé hal nha khoa hoc Katalin Kariko va Drow Welsaman vi nghién cin
vé cng nghd mRNA, tso nén céng cy quan trong dé han ché sy lay lan cda
dai dich COVID-19.

’

‘

Prof. Dr. Do Phuc 9

Sinh tin hoc Bioinformatics, Computational
Biology, Khoa hoc lién nganh

A Dérfieu——, Xt ly
sinh hoc may tinh
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James Watson (trai) va Francis Crick (phai)
bén canh mé hinh ma ho da xay dung vé
cau trac ctia DNA, 1953

https://suckhoedoisong.vn/ai-la-nguoi-dau-tien-tim-ra-chuoi-adn-vat-
lieu-di-truyen-cua-tat-ca-sinh-the-169221007100600715.htm
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mMRNA:"messenger RNA"

= mRNA I3 viét t3t ciia "messenger RNA" trong tiéng Anh, hay "RNA trinh bay". N6
1a mot loai RNA (ribonucleic) ddc biét trong té bao, chiu trach nhiém trinh bay
théng tin di truyén tir gen dén ribosome dé t& chirc viéc tong hop protein.

= Khi mét gen dugc "doc" dé san xudt protein, thdng tin di truyén trong gen dd
dugc sao chép thanh m6t chudi mRNA tudng (ing. Chudi mRNA nay sau d6 di
chuyén ra khoi hat nhan cuia t& bao va nhap vao ribosome, nci ma protein dugc
téng hgp dua trén théng tin chifa trong mRNA.

= Diéu quan trong dé Iutu ¥ 13 mRNA chli y8u chifa thong tin vé thi tu clia cc
nucleotide (A, U, G, C) dugc x&p theo cdp vdi th(r tu' cac nucleotide trong DNA.
Piéu nay dam béo réng protein dugc san xudt theo dang chudi amino acid ma
gen da méa hda.

= mRNA déng vai trd quan trong trong qué trinh di truyén thong tin gen dé tao ra
céc san pham protein can thiét cho su séng sét va hoat déng cla té bao.
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Tin hoc ?

= Xudt phat tur ti€ng Phap informatigue la
tin hoc

= Dinh nghia:
Tin hoc (informatics) khoa hoc xr ly
thong tin

= Lién hé dén cac linh vuc khac

= Y tin hoc (medical informatics)

= Sinh tin hoc (bio-informatics)

GS.TS. D6 Phic, 2024 12



Sinh tin hoc xuat phat tir dau?

Bioinfor

Structural Genomics)

Comy nal Molecular Biology

Computational Biology

D@ liéu tir d& an bd gene ngudi da thuc day phat trién

nganh 3inh {9,198,

13
N .
Thong tin?
. a 5 N A A .
Sinh hoc phan tir nhu la khoa hoc vé thong tin
Chién lugc trung tdm cuia sinh
tin hoc
Slnh hoc phan tLr Genomic Sequence Information
-> mRNA (level)
DNA -> Protein Sequence
-> Protein Structure
-> RNA -> Protein Function
-> Protein -> Phenotype
-> Phenotype " . o,
_> DNA S6 Iu’qng théng tin 16n
a N = Chuén héa
= Phan tlr - Théng ké
= Sequence. Structure.
S Most cellular funcions are performed or
| uncti G -~ faciitated by proteins,
= 3 A “Primary biocatalyst
' 4 A IS SIPL ) | ~Cofactor wansporustorage
- G 7 Mechanical motonisupport
e ¢ e
Specifiuy, reyulat... 7 . ~Control of growth/diferentiation
information ranster (mRNA)
“Genetic material PG S (RARNA
“Some catalytc aci .
sy GS. T R BB 2020, grapics rom s s 15

Su tang trudng cla GenBank

_Growth of GenBank (1071-2013) __

© T P g i o PO

Sioinformatics depictad by growth of GenBark (sources..| Doanioad

GenBank Data
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Sinh tin hoc? @

» (Phan tir) Bio - informatics

= Y tudng dinh nghia?
Sinh tin hoc hiéu sinh hoc theo phén
tr ( nghia hda ly), dung cac ky thuat
tin hoc dé€ hiéu va t8 chirc thng tin
sinh hoc trén quy mé I6n

= Khoa hoc lién nganh vaéi Toan, Tin,
Sinh, Hda, Ly.
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Su tang trudng cua dir liéu
sinh hoc

= GenBank d& phat trién nhanh chéng trong nhitng ndm gan déy véi toc do ting
gép ddi khoang mdi 18 thang. Phién ban 250.0, dugc cdng bd vao théng 6 nam
2022, chifa hon 17 nghin ty cd s& nucleotide trong hon 2,45 ty trinh tu.

= CSDL PDB (Co s@ di liéu Protein) c6 214,111 muc PDB va bao gom 14,482 cdu
trdc protein tinh dén nam 2023.

= Muc tiéu chinh clia Dy 4n Gen ngudi (HGP), dién ra tir ndm 1990 dén ndm
2003, Ia x4c dinh ca hai chuBi DNA va "vi tri clia khoang 100,000 gen ctia con
ngudi."

= Nhiéu du an nghién cltu gen, xac dinh cdu tric protein dugc ma héa trong bd
gen... dd tao ra mét lugng I6n thdng tin sinh hoc, va thdng tin nay ngay cang
trd nén da dang va phong phu.
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Pinh nghia sinh tin hoc
Bioinformatics

= Do dif liéu sinh hoc tdng trusng manh m& nén cong cu tin hoc
da trd thanh mdt phuong tién khdng thé thi€u trong phan tich
XU ly dif liéu sinh hoc. )

= CNTT c6 thé quan ly ngudn dir liéu khdng 18, phén tich cac dif
liéu da dang va ludn bién ddi trong thé gidi tu’ nhién.

= Nganh Sinh tin hoc dugc xem I3 [inh vuc nghién cdu lién nganh
nhdm két hop cac ky thuat xur ly, tinh toan va t6 churc thong tin
bang thiét bi Tin hoc vdi cac ky thuat, cong cu phd bién trong
nganh sinh hoc phan tur.

= Su hdp nhdt ngoai mong dai gjtfa hai nganh khoa hoc la CNTT
va CHSH da thuc day cac nghién cltu manh mé vé cong nghé
Sinh hoc ddc biét la cac nghién ctru sinh ly hoc cia mét co phan
& mirc do gen.
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(Cén tiép)



Pé bal Xay dung md hinh va cong cu tin hoc d& x{r ly théng tin vé
gen hd trg nghién clru (ing dung trong CNSH tai Viét Nam.
CN GS.TS. Hoang Kiém PGS.TS. Nguyén V&n Uyén. 2001

Xy dung Web Site CNSH

Xay duc phan mém xr ly trinh ty'
SH GENESYS2000

Thiét ké Plasmid, chuyén nap Gen
vao cdy thudc 14, néng cao kha
nang khang bén
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D& tai: Nghién clru (’ng dung Tin Sinh hoc trong viéc
thiét k& va phat trién thudc. CN. PGS TS Bui V&n L&,
2010

= Thiét ké Vaccine va
thuGc

= Nghién cltu cac
chuang trinh dy* doan
Epitope tir khang
nguyén virus

= Epitope t€ bao T la
nhitng doan peptide
manh thdng gan véi
MHC (Major
Histocompatability
Complex)

= DUng HMM, ANN, SVM
du bdo céc peptide
g8n MHC I8p T
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* Profile HMM
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Ban do plasmid vé ti phan
mém GENESYS2000
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MGt vi du V& viéc chita bénh béng liéu phap gen 1a viéc st dung
liéu phap gen dé diéu tri ung thu.

= Mot trong nhung phuong phap pho bién 1a st dung vectd virus dé chuyén glao
gene vao cac t€ bao ung thu, gitip ching tu pha hiy hodc kich thich hé mien
dich nhan biét va tén cong t&€ bao ung thu.

= Vidu cu thé, mét liéu phap gen dugc st dung trong diéu tri ung thu 13 CAR-T
cell therapy. Trong liéu phap nay, cic t& bao cd ban clia hé thdng mién dich
dugc thu thap tir bénh nhan, sau dé dugc "nap" véi mot gen dugc thiét k& dé
nhan dién va tdn cong t& bao ung thu. Cac t& bao CAR-T dugc trd lai vao g thé
bénh nhén, nai ching tiép tuc hoat ddng va tén cdng t€ bao ung thu ma khdng
géy ton thudng dén céc té bao khde manh. Didu nay c thé dan dén giam kich
thudc ctia khdi u hodc thdm chi I3 hly diét hoan toan nd.
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Tinh toan phén tan trén Apache Spark c6 thé dugc ap dung cho bai
toan Multiple Sequence Alignment (MSA), nhung c6 mot sd thach
thitc va can nhac can xem xét.

= 1. Phan chia dir liéu:

. - MSA thuging doi hoi sy tudng téc gitfa cac chudi, didu nay cé thé tao ra
thach thirc trong viéc phan chia dir liéu cho cac nat unh toan khac nhau. Phan
chia khdng t6t c6 thé dan dén viéc mat mat thong tin va lam giam chat lugng
cuia alignment.

= 2. Giao tiép giira cac nit:

éc thuc hién MSA trén nhiéu nat doi hoi su truyen théng tin gnLra cac nit
tinh toan. Didu nay déi khi co thé lam ting do tr& do chi phi ctia viéc truyén
thong va dong bd di liéu gitra cac ndt.

= 3.Thach thirc vé bd nhé:

. - Bai todn MSA déi khi doi lugng 16n bd nhd, dac biét la khi d6i mét véi s&
lugng va db dai I6n ctia chudi. Viéc quan Iy bd nhd trén nhidu it co thé trg
thénll mdt van d&, va ban can dam bao réng hé théng clia ban cé du tai
nguyén.
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Tinh todn phan tan trén Apache Spark c6 thé dugc ap dung cho bai
todn Multiple Sequence Alignment (MSA), nhung c6 mot s6 thach
thirc va can nhac can xem xét.

= 4. Hiéu suat:

- Tly thudc vao cach ban phan chia cong viéc va tan dung tinh toan da nit cia
Spark, hiéu suat c6 thé thay d6i. Can kiém soat va t6i uu héa phudng phap tinh
toan dé& dam bao hiéu sudt t6t nhat.
= 5. Thu vién va cdng cu hd trg:

- Can xem xét viéc sif dung cac thu' vién hodc cong cu hé trg da dugc xdy dung
trén nén tang Apache Spark dé giam b6t ganh ndng viéc trién khai va quan ly.
= 6. Cac phudng phap tiép can:

- C6 thé can thay ddi hodc tinh chinh cac phuang phép tiép can MSA dé phu hgp
v6i mdi truGng tinh toan phan tan.

= Méc du c6 nhiing thach thirc, nhung viéc sir dung Apache Spark c6 thé mang lai
Igi ich vé kha ndng md rong va téng cung hiéu sudt déi véi bai toan MSA, dac
biét la khi ban d&i mat vdi di liéu I6n va phirc tap.
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Finding The approximate motifs
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NUS Computational Biology

=
COMPUTATIONAL
BIOLOGY
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PySpark for finding the motif
f DNA squences

# s00

NUS Computational Biology

Computes Scence
Schoclaf Computing

‘:‘gNUS Dogartmentof

Computational Biology

Sub Areas
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Our Research Projects
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Prof. Ian Witton (University of Waikato) , Prof.
Wong Lim Soon (NUS), Prof. Phuc Do (UIT)
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‘Course it Artficel ntedigance in Boinformatics k1835 Dol bt

T S S——
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M6t sb bai bao Sinh Tin Hoc

da xuat ban

= ' DO Phic, Mai Xudn Hling, Phat trién thuat toan tao cdy phan loai, Tap chi phat trién khoa hoc va
Cbng nghé BHQG TP.HCM,.ISSN 1859-0218, Vol 3. pp 1-8,2000

= Hoang Kiem, Do Phuc, Discovering the motif based association rules from set of DNA sequences,
Lecture Notes in Artificial Intelligence 2005, Springer, ISSN 0302-9743, RSCTC 2000, Banff,
Canada, pp 386-390, 2000

= Do Phuc, Hoang Kiem, Developing a motif based clustering algorithm for supporting the similarity
query in a database of DNA sequences, Journal of Science and Technology VNU-HCM,ISSN 1859-
0218, Vol 4+5,pp 83-89,2001

= Nguyén Thanh Tung, Tran Linh Thudc, D3 Phuc, Prediction of protein secondary structure based n
SCOP folds using Hidden MarkovModel (HMM) and decision tree, Journal of BioTecnology
Vietnamese Academy of Science and Technology, ISSN: 1811-4989, Vol 2, Issue 4, pp 407-
414,2004

= DB Phic, Hoang Kiém, Using MTREE structure for similarity search in biological sequence
databases, Sinh hoc, Vién Han Lam Khoa hoc va Cng nghé Viét Nam,ISSN: 1811-4989, Vol 4, pp
151-158, 2006

= DB Phc, Nguy&n thi Kim Phung, Using Spectral Vectors and M-Tree for Graph Clustering and
Searching in Graph Databases of Pmtem Struc(ures, International Journal of Computer, Electrical,

ion, Control and ing ISSN: 2010-3778, Vol 3, no.8, 2008

= Pham Quéc Dam, D5 Phic, L& Thj Thanh Mai, Dy doan phan loai cia Enzime béng céch 4p dung
Ky thudt khai thac di liéu, Tap chi Phat trién KH&CN DHQG TPHCM, ISSN 1859-0218, vol 11, issue
5,pp 247-252,2008
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Khéa hoc mdi: Al and
Bioinformatics
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Két luan

= VGi df liéu tran ngép hién nay, phuang phap tinh
todn trg nén rat can thiét di véi nghién cltu sinh
hoc.

" Tr| tué nhan tao (AD) gilp g|a| quyet céc bai toan kho
ctia_sinh hoc dua trén ngudn dif liéu sinh hoc khéng
[6 san cd

= Ung dung Al trong sinh hoc nhu du doén c4u tric
bac 2, Metagenomic Analysis, thiét ké thudc, ....

= Tinh todn hiéu sut cao cho Sinh Tin ho

= MOn hoc mdi: Artificial Intelligence in Bio Informatics:
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Youtube Learning Materials
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Howto Howito MEGA X_How to Multiple pairwise What is
download gene download construct a Sequence sequence Bioinformatics._
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Q&A

Thank you for your kind attention!
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