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GIOI THIEU VE NGON NGU PYTHON

« Gidi thiéu vé Ngén ngir Python
+ S dung Python cho mét sé thao tac théng dung
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« Python 1a ngén ng lap trinh huwéng dbi twong;
la mdt ngdn nglr théng dich.

« Source code clia Python ma ngudn mé, do td
chire phi lgi nhuan Python Software Foundation
quan ly.
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+ Python dwoc phat trién béi Guido Van Rossum
vao cudi nhirng nam 80 va diu nhirng ndm 90
tai Vién toan - tin & Ha Lan.

+ Python ké thira tr nhiéu ngén ngr nhw ABC,
Module-3, C, C++, Unix Shell, ...
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* Ngbén ngr Python dwgc cap nhat kha thwdng
xuyén dé thém cac tinh nang va hé tro mai.
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« Download truc tiép tir
https://www.python.org/downloads/

# ten e o sveebend
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AEBES

SU DUNG PYTHON TRONG UNG
DUNG SINH HOC PHAN TU
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Vi du vé trinh tw DNA

B
« Sau khi kh&i dong Python, thuc thi truc tiép
bang cac cau lénh:
—DNASeq = raw_input( "Cho mot trinh tu DNA: ")
—print "Trinh tu DNA nay co chieu dai la",
len(DNASeq), "bases"
>>> DNASeq = raw_input( "Cho mot trinh tu DNA: " )
Cho mot trinh tu DNA: AAACGTACGTAATTGCCAATGAAGT
>>> print "Trinh tu DNA nay co chieu dai la ", len(DNASeq), " bases"

Trinh tu DNA nay co chieu dai la 25 bases
555

A.Prof. Tran Van Lang, PhD, VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY "

* Vi du 01: Cho biét chiéu dai cia mot trinh tw
DNA bét ky

* Vi du 02: Cho mot trinh tw DNA, cho biét c6 bao
nhiéu Adenine, bao nhiéu Cytosine, Guanine, va
Thymine
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Kiéu dir liéu String

« Pé nhap dir liéu trong Python, c6 thé dung ham
raw_input(), hodc cling cé thé dung ham
input().

* Tuy nhién, khi dung input() phai nhap dung quy
dinh dang chubi ky tw - phai c6 cdp dau nhay
don hoac kép chira chubi ky tw do.
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>>> DNA = input( "Cho mot trinh tu DNA: " )
Cho mot trinh tu DNA: AAACGTAA
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

File "<string>", line 1, in <module>
NameError: name 'AAACGTAA' is not defined
>>> DNA = input( "Cho mot trinh tu DNA: " )
Cho mot trinh tu DNA: "AAACGTAA"
>>>
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« Pé biét bao nhiéu loai base trong mét trinh tu,
dung ham count()

> print "Co", DNASeq.count("T"), "Thymine trong trinh tu", DNASeq
Co 6 Thynine trong trinh tu AAACGTACGTAATTGCCAATGAAGT
)
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« Pé biét chiéu dai cla
mot trinh tw, dung ham >>> len( DNA )
len(). 8

« Nhw bén canh, v&itrinh 55> len( DNASeq )
tw DNASeqva DNAda 25
nhap vao, chiéu dai 1a
25 va 8 twong wng
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»» print "Co”, DNASeq.count{"A"), "Adenine,", DNASeq.count("C"), "Cytosine va®, DNASeq.count("6"), "Guanine"
Co 18 Adening, 4 Cytosine va 5 Guanine
Y

« O day dung ham count() dé& dém.

« Ham nay s dung bang cach chi tén cta dbi
twong & phia trwdc, con ky tw can dém duoc
viet trong danh sach doi s6 cua ham
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* Trwong hop trinh tw nhap vao vira cé chir hoa,
vlra c6 chir thworng, phai chuyén dbi dé tré
thanh théng nhéat trwéc khi dém bang ham
upper() hoac lower() dé chuyén thanh chir
hoa hoac chir thwong.
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* Vidu 03: Tinh ty I& phan tr&m cta GC Content
trong mét trinh tw DNA

>>>

>>> ¢ = DNASeq.count("C")
>>> g = DNASeq.count("G")
>>> s = len(DNASeq)

>>> print "GC Content = ", (c+g+0.0)/s%100, "%"
GC Content = 36.0 %
>>>
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[>>> DNA2 = "GGTCCAAaaatgCTTGacttTTTgCAAtg"
[>>> DNA2.upper()
'GGTCCAAAAATGCTTGACTTTTTGCAATG'

>>> DNA2.lower()
'ggtccaaaaatgcttgactttttgcaatg’

[>>>

+ Khi d6 c6 thé dém sb base Adenine trong trinh
tw DNA2 bang: DNA2.upper().count("A")
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* V6i chudi ky tu S; phé'n ter dAu tién la S[0] hoac
S[-len(S)], phan t&r cudi cung la S[len(S)-1] hoac
S[-1]

* Thi du: vi tri chudi S nhw sau:

T V L A N G
0O 1 2 3 4 5
-6 -5 -4 -3 -2 -1
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« Mbt chudi con trong S dwoc truy cap bang
S[x:y:stride],
—trong d6 x 13 vi tri bat ddu, y 13 vi tri gan ké va stride
la bwée dai (default 1a 1).
—Thi du: chudi con gébm 4 ky tw, bat dau to ky tw thi I

cua S:
S[2:6:1] hosic S[2:6] I3 "LANG"
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* Lwuy:
—stride 1a s6 duong, thi phai cé x <y (néu khéng sé la
chudi rong)
—stride 1a s6 am, thi phai ¢ x >y (néu khong sé Ia
chudi rong)
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—Chudi con tir ky tw th [ cho dén hét chudi:
S[1:], S[1::], S[1::1], S[1:len(S)], S[1:len(S):1] 1a "VLANG"
—V&i T = "123456789", T[-7:-3] 1a "3456" (ciing la
T[2:6], T[-7:-3:1], T[2:6:1])
« Khi stride c6 gia tri am, thi tw theo chiéu ngwoc
lai.
—Thi du: T[::-1] 1a "987654321", T[-4:-8:-1] 1a "6543"
(cling la T[5:1:-1]
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* Vidu 04: Tim trinh tw dao ngwoc (Reverse
Sequence) cua trinh tw DNA cho truwéec.

>>> DNASeq="ACGTCTGATG"
>>> Reverse=DNASeq[::-1]
>>> Reverse

'"GTAGTCTGCA'

>>>
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AEBES

* Vidu 05: Tim trinh tw bd sung d&o nguoc
(Reverse Complement Sequence) cliia mot trinh
tw DNA trong cap trinh tw DNA
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« Lan luvot thay A bdi ky hiéu trung gian x, sau dé
thay T bdi A, roi tiép tuc chuyén x thanh T
* Twong tw nhw vay véi G va C cé duoc trinh ty
bo sung
|>>> DNAS3="ACGTACGT"
>>> Temp=DNA53.replace('A','x').replace('T','A').replace('x"','T"')
[>>> DNA35=Temp.replace('C','x').replace('G','C').replace('x','G"')
|>>> DNA35

'TGCATGCA'
>>>
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* DNA la mét cap trinh tw, trong dé trinh tw thw
nhat (ky hiéu 3' — 5') va trinh tw thi hai (ky hiéu
5'—3') goi 14 trinh tw bd sung (Complement
Sequence). Chung lién két véi nhau theo
nguyén tdc A v&i T, C v&i G.
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« Sau do, tim trinh tw bd sung ddo nguoc
(Reverse Complement Sequence) bang cach
dao nguoc trinh tw bd sung

>>> DNA53="ACGTACGTCG"

>>> Temp=DNAS53.replace('A', 'x').replace('T','A').replace('x"','T")
>>> DNA35=Temp.replace('C','x').replace('G','C').replace('x','G"')
>>> DNA35

' TGCATGCAGC'

>>> DNA35[::-1]

'CGACGTACGT'

>>>
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* Vidu 06: Phién ma trinh tw DNA sang trinh tw
RNA

TAC CAC GTGGACTGCGGCCTC CUC TTC AGT CGC DNA [l

Transcription
A

AUG GUG CACCUG ACG CCG GAG AAG GCG RNA

Translation |

y
Ala Amino w

acid

Met Val His Leu Thr Pro Glu Lys
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« Trinh tw RNA cé dwoc bang cach thay Thymine
trong trinh tw DNA bang Uracile.
» Trong Python dung ham replace()

5>
>>> print "Trinh tu RNA cua trinh tu", DNASeq, "la", DNASeq.replace("T","U")

>0
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« Ciing c6 thé I3y trinh tw bd sung (5' — 3') dé thay
Thymine béng Uracile.

>>> DNA53="ACGTACGTCG"

>>> Temp=DNA53.replace('A','x').replace('T','A').replace('x','T")
>>> DNA35=Temp.replace('C','x').replace('G','C').replace('x','G")
>>> RNA=DNA35[::-1].replace('T','U"')

>>> RNA

' CGACGUACGU '

555
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Trinh tu RNA cua trinh tu AAACGTACGTAATTGCCAATGAAGT la AAACGUACGUAAUUGCCAAUGAAGU

30

30

* Vidu 07: Tim vj tri cha start codon va stop
condon trong mét trinh ty RNA.
—Biét rang start condon la AUG,
—Stop codon la UAA hoac UAG hoac UGA

A.Prof. Tran Van Lang, PhD, VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY
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AEBES

5>
»> print "Start condon cua", DNASeq, "o vi tri", DNASeq.replace("T","U").find("AUG")

Start condon cua AAACGTACGTAATTGCCAATGAAGT o vi tri 18
»>

« Trén co s& Vi du 07, cé thé mé rong dé cé Vi

du 08: Chi ra trinh tw RNA trong doan tir start
dén stop condon:
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Lénh lap for, kiéu list va dictionary

AEES

>>> RNA
'UGCAUGCAGC'
>>> for base in RNA:
- print "Base: ", base

* Lénh lap for dung gase’
T Ve r - ase:
vOi phép toan in. Base:

p . Base:
 Vidu: Base:
Base:

Base:

Base:

Base:

Base:

OOrOoOcCc>00CcC
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>>> Gen =
"TGCTTATCCGGGCAGAACTAAGCCAGCCTGGCGCTCTCCTAGGGGACGACCAGATT
TATAATGTAATCGTTACAGCACACGCTTTCGTAATAATTTTCTTTATAGTAATGCCAATT
ATGATTGGAGGGTTTGGAAACTGACTAATCCCCCTAATGATCGGCGCCCCCGATATG
GCCTTCCCTCGAATAAATAACATAAGCTTTTGACTCCTACCTCCTTCGTTCCTTCTTCT
CTTAGCGTCTTCTGGCGTAGAAGCAGGGGCCGGAACTGGATGAACCGTCTATCCTC
CTCTAGCCAGCAACCTAGCACATGCCGGAGCATCAGTTGACCTTACAATTTTCTCCCT
TCACCTGGCAGGTGTCTCCTCAATTTTAGGTGCTATTAACTTCATTACTACTATTATTA
ACATGAAACCTCCCGCAATTTCCCAGTACCAAACCCCACTCTTCGTATGGGCTGTTCT
TATTACTGCCGTTCTCCTGCTTCTATCCCTGCCAGTTCTCGCTGCCGGAATTACCATG
CTTTTAACAGATCGAAACTTAAACACTTCTTTCTTCGACCCAGCAGGAGGAGGGGATC
CTATTCTATACCAGCACCT"

>>> mRNA = Gen.replace("T","U")

>>> mRNA[MRNA find("AUG"):mRNA.find("UGA")]
'AUGUAAUCGUUACAGCACACGCUUUCGUAAUAAUUUUCUUUAUAGUAAUGCCAAU
UA'
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« Kiéu dir lieu list dwoc khai bao bang cap dau [].
* Vidu: chuyén mot trinh tw RNA thanh mot list

>>> RNA

'UGCAUGCAGC'

>>> list = []

>>> for base in RNA:

st list.append(base)
>>> list
[IUI’ IGI, ICI, IAI, IUI' IGI, ICI’ IAI’ IGI, ICI]
>>>
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« C6 thé chuyén dbi mét list thanh mét string
(chudi) bang ham join(). Chang han, dé thém ky
tw gap (dau '-') vao

>>> list
[IUI’ IGI’ ICII lAI' IUI’ IGI' ICI' IAI' IGI’ ICI]
>>> "="_join(list)
'U-G-C-A-U-G-C-A-G-C'
>>>
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Ham range()

« CAu truc
range( [start,] stop [, step] )
» Trong do,
—start: gia tri bat dau, default 12 0
—stop: gia tri két thuc (nhé hon gia tri nay)
—step: bwéc nhay, default la 1
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« Kiéu Dictionary dwoc tao trong cap {} v&i dang
{keys, values}.

+ Vi du: Tim trinh tw bd sung cua trinh tw 5'-3'
55> dict = {IlAII: IITII’ IITN: IIAII' llcll: llGII' IIGIl: Ilcll}
>>> DNA53="ACGTACGTCG"
>>> list=[]
>>> for base in DNAS53:

list.append( dict[basel )

>>> DNA35="".join(1list)
>>> DNA35

'"TGCATGCAGC'

>>>
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« Vi du: Tinh binh phwong cta cac sé tir [0,4]

>>> for i in range(5):
print i, "binh phuong 13", ixi

@ binh phudng 1a

0
1 binh phudng 1la 1
2 binh phuong 1la 4
3 binh phuong 13 9
4 binh phudng 1la 16
>>>
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« Vi du: Tinh binh phwong cla cac sb 2, 4, 6, 8

[>>> for i in range(2,10,2):
print "Binh phudng cua", i, "1a", ixi

Binh phudng cua 2 13 4

Binh phudng cla 4 1la 16
Binh phudng cla 6 la 36
Binh phudng cla 8 la 64
[>>>
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« Vi du: chwong trinh tim trinh tw bd sung dao
ngwoc co tén DNA35.py thye hién nhw sau:

Lion:python lang$ python DNA35.py

Cho mot trinh tu DNA: ACGTGGGACCCCTC
DNA bo sung dao nguoc: GAGGGGTCCCACGT
Lion:python lang$ _
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T6 chirc chwong trinh

AES

« Trong Python, c6 thé thuc thi cac cau 1énh mét
cach truc tiép nhu trén.

« Tuy nhién, khi cé nhiéu cau I&nh can soan thao
trwdc; chung ta ¢6 thé lwu trir vao trong mot tap
tin Python (cé phan mé réng la .py) dé goi thuc
hién mét Ian bang cau l&énh sau tai ddu nhac clia
hé diéu hanh:

python example.py
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* Trong do, tap tin DNA35.py c6 ndi dung la:

# Reverse Complement Sequence
# Author: A.Prof. Tran Van Lang, PhD.
# Name: DNA35. py

DNA53 = raw_input( "Cho mot trinh tu DNA: " )

DNA35 = DNA53.replace('A','y').replace('T','A').replace('y','T")
DNA35 = DNA35.replace('C','y').replace('G"','C"').replace('y','G")
print "DNA bo sung dao nguoc:", DNA35[::-1]

# The End
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- Pé tap tin DNA35.py c6 thé thi hanh dwoc ma
khéng cén‘ goi dén Python, phai thém dong sau
day vao dau tap tin:

#! /usr/bin/python

» Trong do6 /usr/bin la folder chtra python

» Sau dé, them thudc tinh thi hanh (execute) cho
tap tin nay bang dong Iénh

chmod +x DNA35.py
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» Cac cau lénh thi hanh, sau khi da change mode
bang Iénh

chmod +x DNA35.py

Lion:python lang$ ./DNA35.py

Cho mot trinh tu DNA: AACGTTACGT
DNA bo sung dao nguoc: ACGTAACGTT
Lion:python lang$
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* N&i dung tap tin mai la:

#! fusr/bin/python

# Reverse Complement Sequence

# Author: A.Prof. Tran Van Lang, PhD.
# Name: DNA35.py

DNA53 = raw_input( "Cho mot trinh tu DNA: " )
DNA35 = DNAS3.replace('A','y').replace('T','A").replace('y"','T")

DNA35 = DNA3S.replace('C','y').replace('G','C"').replace('y','G")

print "DNA bo sung dao nguoc:", DNA35[::-1]

# The End
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* Vi du 09: Dich ma trinh tw RNA sang trinh ty
protein.

**+  GTGCATCTGACTCCTGAGGAGAAG °*** pNA
ees  CACGTAGACTGAGGACTCCTCTTC oo+

J/ (transcription)
ees —GUGCAUCUGACUCCUGAGGAGAAG-+»» RNA

H—t—F—P—FF protein
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« Pé& giai quyét van dé nay can 2 bwdc chinh:
—Bwéc 1: tach thanh cac codon riéng
—Buwdrc 2: "tra tw dién" dé dich ma
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« Bwére 2: Tao tw dién cac amino acid

hict_aal =
MU T, MUUCT s TR, "UUAT LY, UUGM s LY,
HEUUME LY, MCUCHs LY, CUA": 'L, "CUG": "L,

# leter '#' is stop codon

UAUU™:'T',UAUCT: T, "AUA": T, "AUG":'M",
HGUUM VY, MGUCH s Y, GUAN Y, GUG Y,
“UCUM:'S',"UCC" 'S, "UCA": 'S, "UCG": 'S",
"ocUts *pt,"CCC" s 'R, “CCA": "R, "CCGC P!,
UACU":'T',"ACC":'T","ACA":'T',"ACG":'T",
"GCU":'A',"GCC":"A',"GCA":'A',"GCG": A",
PUAUT Y, UUACT S Y, MUAAT: T#Y, TUAGT: T #Y,
"CAU":'H',"CAC":'H',"CAA":'G","CAG":'G",
UAAUT: N, UAAC":'N',"AAA": K", "AAG": K",
"GAU":'D',"GAC":'D',"GAA":'E',"GAG":'E",
"UGU™:'C',"UGC":'C*, "UGA™: '#',"UGG": 'W"*,
"CGU":'R',"CGC":'R',"CGA": 'R","CGG": 'R",
“AGU":'S',"AGC":"'S","AGA": 'R',"AGG": 'R",
"GGU":'6',"66C": "G, "GGA":'G',"GGG": "G’ ,

}
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* Bwére 1: V&i mét trinh tw RNA c6 duwoce, tach
thanh cac codon twong rng

>>> RNA="UGCAUCGGACCGAUUGAU"
[>>> for b in range(©,len(RNA),3):
Dacaza print "Codon", b/3+1, "1a", RNA[b:b+3]

Codon 1 la UGC
Codon 2 1& AUC
Codon 3 1la GGA
Codon 4 la CCG
Codon 5 1a AUU
Codon 6 la GAU
>>>
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dict_aa3 = {
"UUU": 'Phe’,"UUC": 'Phe’ , "UUA": 'Leu',"UUG": 'Leu",
"CUU": 'Leu',"CUC":'Leu',"CUA": 'Leu’',"CUG": 'Leu",
"AUU": 'Ile',"AUC":'Ile',"AUA": 'Ile',"AUG": 'Met",
“GUU":'val',"GUC":"'Val',"GUA": 'Val', "GUG":'Val',
"ycu"; 'Ser',"ucc": 'Ser',"UCA": 'Ser"',"UCG": 'Ser",
“CCu™: 'Pro’,"CCC":'Pra' ,“CCA": 'Pro*,"CCG": "Pro’,
“"ACU": 'Thr',"ACC":'Thr',"ACA": 'Thr' ,"ACG":'Thr',
"GCU":'Ala',"GCC":'Ala"',"GCA": 'Ala',"GCG":'Ala’,
"UAU": 'Tyr',"UAC":"'Tyr","UAA": 'Stop"',"UAG":'Stop’,
"CAU": 'His',"CAC":'His',"CAA":'Gln',"CAG":'Gln’,
"AAU": 'Asn',"AAC":'Asn', "AAA": 'Lys',"AAG":'Lys',
"GAU":'Asp',"GAC":'Asp' "GAA": 'Glu',"GAG": 'Glu',
"UGU": 'Cys',"UGC":'Cys',"UGA": 'Stop',"UGG": 'Trp',
"CGU": 'Arg’,"CGC": 'Arg", "CGA": 'Arg","CGG": 'Arg",
"AGU": 'Ser',"AGC":'Ser',"AGA": 'Arg',"AGG":'Arg’',
"GGU": 'Gly',"GGC":'Gly',"GGA": 'Gly',"GGG": 'Gly',
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#! /usr/bin/python

# Translation RNA to Protein

# Author: A.Prof. Tran Van Lang, PhD.
# Name: RNA2Protein.py

* Chuong
\ , dict_aal = { # leter '#' is stop codon
trinh c6 P
¥
dang dict_aa3 = {
HABEHRT

}
RNA = "UCGGGCUACGAACGUACGGCCCUUUGE"
proteinl = ""
protein3 = ""
for b in range(@, len(RNA),3):
proteinl += dict_aallRNA[b:b+311
protein3 += dict_aa3[RNA[b:b+3]]
print "With RNA sequence:", RNA
print "Protein in 1-letter code:", proteinl
print "Protein in 3-letter code:", protein3
# The End
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Chwong trinh con

« Chuwong trinh con (Function) Ia mét khéi cac cau
lénh dwg'c gom lai v&i moét tén goi thong qua tw
khoa def.

« Chéng han, chuong trinh con xuét ra trinh tw
RNA tt trinh tww DNA cho truwéc.

def ToRNA( DNA ):
RNA = DNA.replace('T','U")
return RNA
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T6 chirc chwong trinh

« CAu tric ctia mét chwong trinh Python ciing ¢6
thé bao gém nhiéu:
—chuwong trinh con
—file lién két v&i nhau
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+ Khi goi chwong trinh con, str dung tén cua
chwong trinh con kém theo danh s&ch tham sé

>>> def ToRNA( DNA ):
RNA = DNA.replace('T','U')
return RNA
>>> DNA
>>> RNA

>>> RNA
' AACGUCCGUAG'

"AACGTCCGTAG"
ToRNA(DNA)

A.Prof. Tran Van Lang, PhD, VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY 56

56

14



Mét chwong trinh gém nhiéu file

« Céc file lién két véi nhau qua tir khéa import
cung voi tén file twong wng.
« Vi du: Chwong trinh con TORNA() dwoc viét

trong file c6 tén Function.py

# Our Python Libraries
# By| A.Prof Tran Van Lang, PhD
# Filename: Function.py

####4# Transcription DNA to RNA
def ToRNA( DNA ):
RNA = DNA.replace('T','U")
return RNA

# The End
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« Trong viéc tim trinh tw bd sung, cé thé viét:

# Our Python Libraries
# By A.Prof Tran Van Lang, PhD
# Filename: Function.py

def ReverseComplement2( DNA ):
for i in range(len(DNA)):
if DNA[i] == 'A':
DNA = DNA[:i] + 'T' + DNA[i+1:]

elif DNA[i] == 'T':

DNA = DNA[:i] + 'A' + DNA[i+1:]
elif DNA[i] == 'G':

DNA = DNA[:i] + 'C' + DNA[i+1:]
elif DNA[i] == 'C':

DNA = DNA[:i] + 'G' + DNA[i+1:]

return DNA[::-1]
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AES

« D& goi sir dung ttr mét file khac (chang han
Using.py). Phai import nhu la sw lién két, va
goi ham phai chi dinh thém tén file chira ham:

# Using Libraries from other files
# By A.Prof Tran Van Lang, PhD

# Filename: Using.py

import Function

print Function.ToRNA( "AAAACGTTCGTAGCT" )
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+ Sau d6 goi ham bang cach

# Finding the Reverse Complement Sequence
# By A.Prof Tran Van Lang, PhD

# Filename: bio.py

import Function as fc

DNA = raw_input( "Enter a DNA Sequence: " )
print "Reverse Complement: ", fc.ReverseComplement2( DNA )

A.Prof. Tran Van Lang, PhD, VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY 60

60

15



Kiéu File trong Python

« Khi di¥ liéu nhiéu, c6 thé té chirc dé Iwu trir trong
mot gap tin.

« Sau dé lay dir liéu ra bang ham readline(),
readlines() hodc dé ghi Ién bang ham
writeline(), writelines()
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* Vidu 11: LAy dir liéu vé& Nucleotide tr NCBI
duédi dang file FASTA. Sau d6 1ap ghép cac
dong Nucleotide c6 trong file nay dé tao ra trinh
tw DNA twong tng
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* Vidu 10: Sao chép ndi dung tap tin Using.py
thanh tap tin Using.save

open("Using.save",'w').writelines(open("Using.py",'r")
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« Can tim trén NCBI vé Nucleotide ctia H5N1
Vietnam.

4 WwwaCH.mAIhgoY
Oooge Grovps  Geege Transano  Gacgoflects  ACHOnire  Victoonoond  1S8C  virniank  Tasicennass 030001 Wy rons NTT

ey IA e | Pyt Fisitie Wt BRI LTV L PGV 10 Dyt - T o

1 o = o
tuc wmar 1 [H5N1 Vietnam [ soocr |

Welcome to NCBI Fopular Resource
; u
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Nucleotide oo [3HSN1 Vietnam  soorch |
o e Adved
Sommary~ 20 parpags = Sor by Detault ordar + Sendmie  Fitors: Macage Fitors
ftoms: | to 20 of 5413 Resustn by taxon

385) Page | G fets lam
O Fiors aeted Vinses. Cuse ol
infuerza A yyus {Afmuscovy ducVietnanyL BIASA2011 (MBI 1) S2. NS genes for nonginactral
amisin 2 nonsiuctural proten 1. comolete cds
040 bp Ine0r ANA

Find retated data
Daabasn Sevect

Geollwk FASTA Gethis

Itz A vins (b duckVietrem/LB466/72011 HSNTI) N2, M1 garves e markts decen 2,

Search cetalis

¢4 mewy
EEM1[ALL Tinlde]) AN
Fields|) AND viriges

Cox s QunBack FASTA Cragtics

Infusge
3 comt
1,302 bp Ineer cRNA

AUy duckVietneeyL BMBE2011 IHIN1I) NA osne e newaiminidan. Sewrch
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« Khi do, trén dia co tap tin sequence.fasta.txt voi
ndi dung. Trong do
—Dong thr I: mé ta tén cla di lieu
—Cac dong con lai: trinh ty DNA thanh cac dong

ene saquence.fastae

>AB741570.1 Influenza A virus (A/muscovy duck/Vietnam/LBM66/2011 (H5N1)) NS2, NS1 genes
for nonstructural protein 2, nonstructural protein 1, complete cds
ACAAAAACATAATGGATTCCAACACTGTTTCAAGCTTTCAGGTAGACTGCTTTCTTTGGCATGTCIGCAA
ACGATTTGCAGACCAAGAACTGGGTGATGCCCCATTCCTTGACCGGCTTCGCCGAGATCAGAAGTCCCTA
AGAGGAAGAGGCAACACTCTTGGTCTGGACATCGAAACAGCTACTCGTGCGGGAAAACAGATAGTGGAGC
GGATTCTTGATGAGGAACCTGATGAGGCACTTAAAATGCCGACTTCACGCTACCTAACTGAAATGACTCT
CGAAGAAATGTCAAGGGACTGGTTCATGCTCATGCCCAAGCAGAAAGTGGTGGGTTCCCTTTGCATCAAA
ATGGACCAGGCAATAATGGATAAAACCATCATACTGAAAGCAAACTTCAGTGTGATTTTTGACCGGTTAG
AGACCCTAATACTACTCAGAGCTTTCACAGAAGAAGGAGCAATCGTGGGGGAAATCTCACCATTACCTTC
TCTTCCAGGACATACTGGTGAGGATGTCAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAATGGAAT
GATAACACAGTTCGGGTCTCTGAAACTGTACAGAGATTCGCTTGGAGAAGCAGTGATGAGAGT GGGAGAC
TTCCACTCCCTCCAAATCAGAAACGGAAATTGGCGAGAGCAATTGGGTCAGAAGTTTGAAGAAATAAGGT
GGCTGATTGAAGAAGTACGACATAGATTGAAAATTACAGAAAACAGCTTCGAACAGATAACGTTTATGCA
AGCCTTACAACTACTGCTTGAAGTGGAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTAATGATAA
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+ Chon Send to dé 14y két qua th |, va Create

File FASTA

o \rre

BHSN1 Vienam  earch §

Couit ert - Advirced

Burmmary + 20 per pagn - Scrt oy Ouaett rddar = Sent e Fillorn: Manage Som

teems: 1 t5 20 of 5413 I

§ mma)
Choges Dessnrtien iy
3 Chotort

Bend | ™
© Fidecs actvarnd: Yruses. Coer st

Cumtire

Downkoad 1 derre,

Inti Aving (Amussovy cuckVIsnamL SIEGZITI (HONTH M2 MY
oompleie ode

fratioce
onazass —
Tialcu]] A virusem

CurBurk FASTA Ceastics

Infuuenzs Aveus (Aiszan cuckVieensmiBIAEEEI11 (HSNTH NA oo for newtarisdase oo
astoieln ot
1,362 bp inear cANA

Acousnin A0 | G ALOT Iz Recant sctiviry
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# Create DNA sequence from FASTA file
# By A.Prof Tran Van Lang, PhD
# Filename: FromFASTA.by

fp = open( "sequence.fasta.txt",'r' )

* Tao m(“)t linel = fp.readline()

dataname = linel[1:-1] # From pos #1 to pos #-1

d(‘)ng la trinh oA = o
Y hile T :
tU’ DNA tw e n{ine = fp.readline()

if line == ""3

file dang break
faSta néy DNA += line.replace( "\n", )

print "Du lieu:", dataname
print "Trinh tu DNA:", DNA
fp.close()
# The End|
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« Két qua trinh tw DNA duwoc tao ra

Lion:python lang$ python FromFASTA.py

Du lieu: AB74157¢.1 Influenza A virus (A/muscovy duck/Vietnam/LBM66/2@11 (HSN1)) NSZ, NS1 genes for nonstructural
protein 2, nonstructural protein 1, complete cds

Trinh tu DNA: ACAAAAACATAATGGATTCCAACACTGTTTCAAGCTTTCAGGTAGACTGCTTTCTTTGGCATGTCCOCAAACCATT TGCAGACCAAGAACT GBETGATEC
CCCATTCCTTBACCGGCT TCBCCBABATCAGAAGTCCCTAAGAGBAAGAGGCAACACTCT TBGTCTBOACATCOAAACAGCTACTCOTGCCGBAAAACABATAGT GCBAGCEBAT
TCTTGATGAGBAACCTGATGAGGCACTTAAAATGCCGACTTCACGCTACCTAACTGAAATGACTCTCOAAGAAATGTCAAGBGACTGGTTCATBCTCATECCCAAGCAGAAAGT
GGTGEGTTCCCTTTGCATCAAATGGACCAGECAATAATGBATAAAACCATCATACTGAAASCAAACTTCAGTGTGATT TTTGACCGGTTAGAGACCCTAATACTACTCAGAGC
TTTCACAGAAGAAGGAGCAATCGTGGGEGAAATCTCACCATTACCTTCTCTTCCAGGACATACTGGTGAGBATGT CAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAATG
GAATGATAACACAGTTCGGGTCTCTGAAACTETACAGAGAT TCGCTTGGAGAAGCAGTGATEAGAGT GGEAGACT TCCACTCCCTCCAAATCAGAAACGGAAATT GGCEABAGC
AATTGGGTCAGAAGTTTGAAGAAATAASGTGECTEAT TEAAGAAG TACGACATAGATTGAAAAT TACAGAAAACAGCTTCOAACAGATAACGT T TATGCAAGCCT TACAACTACH
TGCTTGAAGTGGAGCAAGAGATAAGAGCCT TCTCGTTTCAGCTTATTTAATGATAA

Lion:python lang$ _
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« Vi du 12: Bat cap 2 trinh tw bang thuat toan
Needleman — Wunsch.
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# Create DNA sequence from FASTA file
# By A.Prof Tran Van Lang, PhD
# Filename: FromFASTA.by

Hoac can

fp = open( "sequence.fasta.txt",'r' )
linel = fp.readline()

tap tin cé

ténlay tr ‘
print "Du lieu:", dataname

dataname print "Trinh tu DNA:", DNA
fp.close()

DNA += line.replace( "\n",

# The End
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lwu Iai datename = linell1:-1] # From pos #1 to pos #-1
. DNA = "=
trlr‘h tLP while True:
nay trong Enclei:efg;rﬁﬁ?llne()
break

)

open( dataname[:10]+".fasta",'w' ).writelines( DNA )
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+ Co6 ba ham (chwong trinh con)
—Sigma: tinh gia tri g
—Alignment: tim vét va bat cap
—Score: tinh diém
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* Ham sigma()

def sigma( u,v|,ma,mi,d ):

if u == v:
return ma

elif u == '=' or v == '-':
return d

else:
return mi
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L, j=nm
while i = @ and j > ©:
if MIi1[j] == M[i-11[j-1] + sigma(U[j-1),V[i-1],ma,ni,d):
AU -11

Uiy

-1

elif MIi][j] == MIi-1]1[j] + d:
AV += V[i-1]
AU 4= mn

i-=1
elif MIi][§] == NIL105-1] + d:
AV 4e o

AU += U[}-1]
-=1
while i > @ :

AV += VIi-1]

AU 4= ot

i-=1
while j = @:

AV 4= "o

AU += UTj-11

j ==

print U

print V

print M

print AU[::-1]

print AV[::-1]

score{ AU,AV,2,-1,-2 )
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* Ham alignment()

def alignment(U,V,ma,mi,d):
n, m = len(V), len(U)
AU, AV = "w, 0
M = numpy.zeros((n+1,m+1),dtype = int)
for i in range(n+1):
M[i][0] = 1 * d
for j in range(m+1):
Mle1[j] =3 % d

for i in range(1,n+1):
for j in range(1,m+1):
first = M[i-1][j-1] + sigma(Ulj-1]1,VI[i-1],ma,mi,d)

second = M[i-1][j] + d
third = MIil[j-1] + d
MIi1[j1 = max( first,second,third )
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* Ham score()

def score{AU,AV,ma,mi,d):
nma = @
nmi =@
nd = @
n = len(AU)
for i in range(n):
if AULi] == AVIil:
nma += 1
elif AU[4] == '-' or AV[i] == '-":
nd += 1
nmi=n - (nma + nd)
S = nmaixma + nmixmi + ndxd
print “Diem danh gia: %d(%d) + %d(%d) + %d(%d) = %d" % (nma,ma,nmi,mi,nd,d,s)
return s

File
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http://../../../../../../Users/lang/work/python/NeedlemanWunschGap.py

+ Vi du 13: Bat cdp cuc bd bdi thuat toan
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http://../../../../../../Users/lang/work/python/SmithWaterman.py

