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~ NGi dung

[im ki€m trinh tu tudng dong trong
CSDL: Blast

Sap giong cot nhiéu trinh tu sinh hoc
(MSA)

Tién héa phan tu va cay phat sinh

N

loai

Tin sinh hoc cau truc protein
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MSA va cay tién hoa (Phylogenetic
Tree - PT)

Tap trinh tu {ARL, ARTL, ARSI, ARSL,
AWTL, AWT}

Sap gidéng cot: ARTL
AR-L Ry\
ARTL AWTL ARTL
ARST /\L—) /\T—>S

AWTL AWT ARTL ARSL
ARSL
AWTL T— LI
AWT -

ARTL ARL ARSIL ARSI
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MSA va cay tién hoa (PT)
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AWTL ARTL I
/\L_) /\T—)S (Xéy dung PT
ARSL P
ARTL Y Cai thien MSA
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= Cai thien PT
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' Muc tiéu xay dung cay phat sinh loai

Xay dung pha hé (moi quan hé) gilra cac
sinh vat

Udc tinh thdi gian ti€n hoa phan ky cua

cac sinh vat tu to tién chung
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fruit £y frog  horse

N

Carnteon ance stor of
all five OIZanisins
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Cay tién hoa: hinh anh
thé hién md&i quan hé
ti€én hoa s dung cac
node va cac nhanh
Node: mot dan vi phan
loai (OTU)

Nhanh: xac dinh mai
quan hé

Chiéu dai nhanh: so thay
dbi xay ra trong nhanh
Node ngoai: OTU

Node ndi: to tién chung
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' CG 6 xay dung cay phat sinh loai

0 Dua trén cac dac tinh hinh thai, dac tinh sinh hoa...
cla sinh vat

O

Dua trén cac trinh tu sinh hoc (cay phat sinh loai muc
phan tu):

Su phat trién bung nd cda di liéu trinh tu

Co6 cdng cu so sanh cac trinh tu va tao cay

Cay phat sinh loai dua trén trinh tu SSU rRNA la cay
phat sinh loai mlUc phan tir dau tién

Xac dinh cay phat sinh loai cua ho gen hay ho protein
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O

O

§ Cay gene (protein) va cay loai

Cay loai: thé hién con dudng tién hdéa cua mot
nhom sinh vat

Cay gene (protein): dudc xay dung dua trén trinh
tu mot gene (protein) cua moi loai

Cay gene khac cay loai:

B Su phén ky clia 2 gene co thé xay ra trudc su phan
ky cua 2 loai

B MAau (d3c trung) nhadnh clia cdy gene cé thé khac véi
mau nhanh cua cay loai
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Cay tién hoa cho m trinh tu

M node ngoai, moi node dai dién cho
mot trinh tu

Bao gom 1 tap cac node noi nbi cac
node ngoai va cac node noi khac

Cay c6 gbc (node ndi co6 2 not con), cay
khdng goc (node noi cd 3 nhanh)

Canh: s6 thay doi xay ra gilra cac node
canh
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Cay gene (protein)

Khai khac dir lieu trinh tu bd gen

B Cay tién hda bo gen

B Cay tién hoa sinh vat

Nghién clu su ti€n hoa cua gen hay
protein

B So sanh cac homolog

0 Cac trinh tu' c6 cung ngudn goc

Homolog: Ortholog, Paralog, Xenolog
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™ Homolog

[0 Ortholog:

B Tao ra do qua trinh hinh thanh loai
B Tién hoa phan ky t&r mét td tién chung do su tié€n hda
phan ky cua cac loai
B CO chuc nang chung
[0 Paralog:
B Tao ra do qua trinh nhan do6i gen
B Ti€n hda tu 1 gen chung dugc nhan doi trong 1 loai
B CoO xu hudng khac chic nang
[0 Xenolog:
B Tao ra do qua trinh chuyén gen
B Kho phan biét

B Chic ndng co thé thay doi 11
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Vi du cay gene (protein)
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SO lugng hinh hoc topo cua cay

S>—<o AN SN IIN SN I

ABCD ABCD BACD CDAB DCAB

o AN SIS I

BD ACBD BCAD CABD DABUC

o><e AN I I SN I

ADBC ADBC BDAC CBAD DBAC

(2m - 5)! (2m - 3)!

Tunroot (m) = root (m) - m-=2

2" % (m - 3)! 2" (m = 2)!
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Pbong ho phan tu

Hemoglobin
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Cay additive

Dij+ Dyy = D;y+ Dj; > D;; + D

]

N/

woracosen  Figure: The four point conditi ORsmonaiaderen
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Cay additive
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Cay ultrameric

Dj j < max(D; y, Dy ;)

(b)
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& Cac phuong phép xay dung cay gene
(protein)

Maximum Parsimony

Maximum Likelihood

Dua trén ma tran khoang cach

B Khoang cach tung cap trinh tu (UPGMA)

B Neighbor joining

18
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Maximum Parsimony

O

Nguon gbc: phat trién tao cay tién hda cho
cac trinh tu protein

Input: MSA

Xac dinh hinh hoc cdy (Topology) c6 téng s&
thay déi ti€n hda nho nhét (méat, thém, thay
thé)

Néu 2 hay nhiéu cay dugc tim thay, cac cay
dugc goi la cac cay parsimony can bang
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|

Cac cot thong tin

S1: AAGAGTTCA
S2: AGCCGTTCT
S3: AGATATCCA
S4: AGAGATCCT

Cot khong Cotthong tin? ~ COt thay doi?
thay dbi ’
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S1: AAGAGTTCA
S2: AGCCGTTCT
S3: AGATATCCA
S4: AGAGATCCT
Tree 1 Tree 2 Tree 3
((1,2),(3,4)) ((1,3),(2,4)) ((1,4),(2,3))
Vi u;\ /.ﬁB 1r;K ycz 1{;‘ ;/CE
tri 3 G—2—A A——A A———4
zcy \M 3;;/ \ﬁul au-x/ \m
Vi m‘ /r:-. m\ /cz A L €2
tri 4 C—2T Tl AT
zf:/ -(_.4 3T/ \G4 4C 5
Vi 1(:\ /m m‘ yuz mx ;/(;2
tri 5 G2 X A A A A
zc/ Ad 3A Ad 1A A3
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Maximum likelihood

Gia sU trinh tu nucleotide 1a a & thdi diém 0, Pab(t) la xac suét
trinh tu nucleotide 1a b & thdi diém t.

Xac suat cua cac trinh tu a, b, ¢, d, e 8 node ngoai cua cay la:

Pxy(tl1)Pya(t3)Pyb(t3)Pxz(t2)Pzc(t4+t5)Pzu(t4)Pud(t5)Pue(t5)
X
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& Xay dung cay dua trén khoang
cach cap trinh tu

UPGMA

B Cay ultrameric

B Cay coO goc

Neighbor joining

B Cay additive

B Cay khong goc
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Khoang cach 2 trinh tu

S1

SEQ1 ACGTACGTAA s1 O

SEQ2 ACGTTCGTAT S2 0.2

SEQ3 TCCATCGTAA S3 0.4

P& gidng nhau  Khoang cach
(1-2) 80% 1-0.8=0.2
(1-3) 60% 1-0.06=0.4
(2-3) 060% 1-0.06=0.4

—
I
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UPGMA

O

O

Unweighed Pair-Group with Arithmetic Mean

Species A B C
B dag
C dac dgc
D dap dsp dep

Budc 1: Nhdm 2 trinh tu gan nhau nhat vao 1 nhém
Budc 2: Tao ma tran khoang cach mdi gitra (AB) va C va D

Budc 3: S dung ma tran mdi nhédm 2 trinh tu gan nhau nhat
vao trong mot nhdm. Lap lai cho dén khi tat ca cac trinh tu déu
dugc phan nhom
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UPGMA
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Neighbor joining
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" Bootstrap

Ky thuat udc dinh d6 chinh xac cua
cay

Phat minh nam 1979, ap dung nam
1985
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"~ Céac chuong trinh

Phylip
PAUL
Clustal
Puzzle

Molphy
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"~ Bai tap

1.Vé tat ca cac cay khong goc (binary) cho 5
trinh tu?

2.Tim vi tri thong tin cho sap gidong cot sau:
ATGTA
TAGTA
CGCTG
GCCTG

Tim cay bang phudng phap maximum
pasimony cho sap giong cot nay?
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