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125, 27 85 RTA sii=0 4= RN E 2™ HEsh=H 43

Q) sivres  (y HEGSHE Q) FEaumme

JEA) NATIONAL UNIVESSITY Nationstisttte ofFisheries Science genomics H

(Srzzua yay 2eaam

Eél}?étics \\\\\

home » archive » issue » article » full text

NATURE GENETICS | ARTICLE  OPEN <8

BABES

Genome sequence of the hot pepper provides insights
into the evolution of pungency in Capsicum species

Seungill Kim, Minkyu Park, Seon-in Yeom, Yong-Min Kim, Je Min Lee, Hyun-Ah Lee, Eunyoung
Seo, Jaeyoung Chol, Kyeongchae Cheong, Ki-Tae Kim, Kyongyong Jung, Gir-Won Lee, Sang-
Keun Oh, Chungyun Bae, Saet-Byul Kim, Hye-Young Lee, Shin-Young Kim, Myung-Shin Kim,
Byoung-Cheorl Kang, Yeong Deuk Jo, Hee-Bum Yang, Hee-~Jin Jeong, Won-Hee Kang, Jin-Kyung
Kwon, Chanseok Shin + et al.

author

Nature Genetics 48, 270-278 (2014) | doi-10.1038/ng 2877
Received 23 October 2013 | Accepted 30 December 2013 | Published online 19 January 2014

[&X] Nature Genetics 46. (14.01.19)
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A1} - 50 New Genomes Finished by ISG

Eukaryote
/

Archaea

Bacteria

65

[ ]
Codes of Life 7,
= QA S 3=
— — )
_ > 22
Earth Birth &
= T i
4000
Today 65 200 250 370 440 542 700 1000 2000 3000 Millions of Years Ago 3000 2000 1000 700 542 440 370 250 200
All the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extinct are shown. Example: Dinosaurs - cxtinct*’

© 2008 Leonard Eisenberg. All rights reserved.
evogeneao.

com
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Al Part #02

healthcare

e
Osteoporosis Pre-Screening Using |
in Postmenopausal Korean Women

Youngihin Kwon 1+, Juyeon Lee 0, oo Hee Park*C, Yoo N
and Hyung:Yong Kim

1 Introduction
Osteoporosis s a representative

to skeletal fractures and deaths [1]
prevention has been proposed. O
density (BMID)using dual-encegy X1
assocated costs are expensive ], H
ncial burdens of individual
Notably a pre-screening disgrnosi -
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Excel, R, Python,...

ZAE =222

2l CH

ron

FOJOIEE WH St = EA6H &= =2 QICt.

> THO|MO R XIH BAsH: T2 BHEY|
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Fortran

\

IE|Z2|E Ao

A Programmer’s Best Friend

)
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General, Interpreter language

oh

- HEAIJEEE UEONTE St

- M2[£2| OI0|C|E S HEA| 12

- Battery included. 0|0 Bt=0{Zl 2l0|E 22| 0| &
« Prototype - Product

#8 Ruby

A Programmer’s Best Friend

4 N
@ python" | 2z

\ / | L | S
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@ python’

0| M (Python) 2 1991 =2 a2l 7| £ dt 2M(Guido

van Rossum)O0| &t Est 1 T2 a2 A0 Z,
A, X XIekN, =X ELO|E,

SAS SEHO0|H A T2 B4, 2

c|E|'I'<:>
olo|Mo|2t= 0|2 =7 £0}5t= 2 0|C|(Monty Python's

Flying Circus) Of| M [(+=2 Z10]|C}.
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OO 2 gt = U= &

2S5 Aot At
(C/C++,
Java, .NET)

DBZ==1:zi

But, CHEHS| 2 S ELL
SIEQOIE X1 HI0f5hs - "2siche C &5
ZZ o= NEEIXI 2=
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Feb 2022 Feb 2021 Change Programming Language Ratings Change

1 3 A & Python 15.33% +4.47%
2 1 v G C 14.08% -2.26%
3 2 v £, Java 12.13% +0.84%
4 4 @ C++ 8.01% +1.13%
5 5 @ C# 5.37% +0.93%
6 6 @ Visual Basic 5.23% +0.90%
7 7 JS JavaScript 1.83% -0.45%
8 8 PHP 1.79% +0.04%
g 10 o Assembly language 1.60% -0.06%
10 9 v . saL 1.55% 0.18%

https://www.tiobe.com/tiobe—index/
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Zen of Python

>>> import this

Beautiful is better than ugly. Special cases aren't special enough to break the rules. Although
DMZI HAHC} OFELCR Z40| LGiCE. practicality beats purity.

ﬂﬁﬁé}rﬂgtga?fi £4st Z2= QUL HIE 284d0| 0]dS
s/Iefkr o -
Explicit is better than implicit.

AAHQ ZAELCE HA|XOI Zi0] HtC}. Errors should never pass silently. Unless explicitly silenced. )
LE= 23 X85| X|Li7HX| ¢t=Lt. &2k F=SHX]| = st

Simple is better than complex. o
x5 Z{H O} Cha351 240| o SiC). In the face of ambiguity, refuse the t

1]

mptation to guess..

DsarE 08t F=8t8 = =8 HEsSIEL.
Cor_np_lex is better tha_n complicated. There should be one-- and preferably only one --obvious way to do it.
ol ABCHERE 20 O WLk 2H|2 siZE shibol - HiRtRIstT S2st - Hulst wo| U
Zi0|C}
' .

Readability counts.
oz EH; 17| 2|2|0} Sict. If the implementation is hard to explain, it's a bad idea.

e o 4m5}7] {242 7540|2HE Z2 0+0|CI0{7} OLICE.
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Indentation (S0 7])

int factorial(int xJ !I

1
i f(x == 0) {
return 1:
y else
return x + factorial(x - 1)
¥
¥

def factorial(x): l

So0iM7|7t 22!
i1 x == 0

return | ({} A oM 7))
else:

return ¥ + factorial(x - 1)
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OtO| M Ooj| A X|-§5t= CtYSt Xt2E (Data/Variable Types)

=d 13 H| 22
Boolean (£2l) True £2 FalseZ MO|&|= H|0|E 8 a = True
Numbers (£X}+3]) Z_f%\—, 2, 25, 54 39 2 k= H0[H 7 - 10
String (2X2) 2X2 0|2 0{Z HI0|E /¥ a = 'Hello
List (S22 At 24 22 S MU ZE LHEst A a=[my, 1, 'one
Tuple (EE) ég, E%rﬁr’]u%tagble%)% EAHE LIESH A0|H HES 5 = Gy 1, e
Set (M E) =Xt B4l 22 S5 &AM 80| 2ot =2 A a={1,2 3}

Dictionary (Ar&) 7|-%2 HEHZ =M Q0| BEOot =2 A a = {'one" 1, 'two" 2}
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Coding style

PEP 8 - Style Guide for Python Code

PEP: 8

Title: Style Guide for Python Code

Author: Guido van Rossum <guido at python.org=>, Barry Warsaw <barry at python.org>, Nick Coghlan <ncoghlan at
gmail.com>

Status: Active

Type: Process

Created: 05-Jul-2001

Post- 05-Jul-2001, 01-Aug-2013

History:

lowercase with_underbar
amelCase
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Ho|e 2AS ¢St oho|M - Basic packages

'
i

IPyl:

IPython

NumPy

Base N-dimensional
array package

IPython

Enhanced Interactive
Console

SciPy library
Fundamental library

for scientific
computing

Sympy
Symbolic
mathematics

Matplotlib

Comprehensive 2D
Plotting

pandas

Data structures &
analysis

Basic packages for data analysis and visualization
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oo e 2 H|0|E{ 24

ron

tCh stHH

I

NumPy C, Fortran@ 2 ItE X IEXERLX) -rl O'” pandas R data.frame Z2 Mz2|3t
0_IE1]I1|OIA)§ %El_l_’_ 1 |0'||A'| SCIPy C, Fortran2 2 THE {7l 15t &t4 2F) E
J__I_l'é_!'ﬁﬁl'é|'__ll_, matplotllb MatLab 22 XIE 2 &) = 7|'A|§|'8|‘D:|, sckit-

9O 2 0|& E12|F A=, statsmodelszrza 22 2
EH|EA 3|'__’|_, HO|E = PyTables ors x2 xtz2x) ol XA o|'__’|_ ZHAMSEH

N
.}
0
>
ne
[
o]
[
HI

O: 7 O'”, _,|-7:”é:| E”Ol E-l H'”Ol A (Oracle, MySQL, SQLite) L—l' NOSQL
L_-'I 0) E'I H'”Ol_ (MongoDB) = M__ll_ Django (2= U2 0_||A|_O| I_%O-I
MH[A
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AtSHF2 S B E (Interactive mode)

S python3

Python 3.10.6 (main, Aug 30 2022, 05:12:36) [Clang 13.1.6 (clang-1316.0.21.2.5)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>> print(“Hello world”)

Hello world

D20 AA AEE py THUO| K E

S cat mycode.py
print(“Hello world”)
S python mycode.py

Hello world
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Jupyter notebook

stiEunchu |

— et —t — %

5 : Control-C O stop Tthis

e this URL |n+n vour browser when wou connect for

mh .

OCa

Jupyter notebook

Python 3 MEH

Name

. CifllserstEunchul jang

::1

Upload | New » | &

,,,,,,

Python 3 £

Text File
Folder

Terminal
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Jupyter notebook

: Jupyter Untitled Last Checkpoint: @ = & (unsaved changes) P Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python3 O
+ 3= @B 2 v MRun B C » Code v =

I In []:

Jupyter notebook &3t

oo T2 Jaj2l =H| &S|
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Google Colab!
QIE{HUEtAO0|™ O{C| = Jupyter SHM| 2~ (EH)
o 2 G4 (https://youtu.be/inN8seMm7Ul)
° %El._?_lz 7| HI_I-9‘| —E|I—E Jupyter cO ColaboratorinIQ{“_l NS BAFLICH

3 B e BEY =3 =3¢

° E'”E%\I C m0b||eO'”A'IE [:I 7|‘% |sz a3 « +ES +HAE | @ ceouzsy

—1 H 0= = <> AEED
- = —E|'O | —9|' A S/ |' S - O Colaboratoryzt?
O ey

Colaboratory(*:= £0{A 'Colab’) & AFE3HH HEt2X{0|AM PythonS ZHdstn Aelst 4~ ASLICH
. FY LGS

. GPUSITPU O|E 22

o — . ofalef of -
- GPU: Nvidia Tesla K80 =2 Nvidia Tesla P100 + GPURE Ay~
ap . zws 3%
- GPU Memory: 12GB (K80) / 16GB (P100) $M0I=, HIOJE] XIS, Al HFHOIS ColabOZ UDE TS ZHEaPA M2l 4 AUSLICH Colab 271 SIAIA| KpAlEH LB BH0IHALE OfRHOIA Altal
BEAQ.
~ AEsP|
(ml B v, K=)
O X3 90 A M= B BHOIX|7} OfLIz IES S5k A8 4 9l Tt 829! Colab HZFRILICH
Ol 50| CHS:2 248 AAs10] HAZ KsID ZTHE E2shs ZIEH! Python ATEES} Zatel A MolLict

M X ZCH 12A]2E.

[1] 1 seconds_in_a_day = 24 * 60 * 60
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AT EQ 7HL HH =211 TDD (Test driven development)






2 kinds of method

Big design up front

Small design
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Agile software development

Not like this....
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XP (eXtreme Programming)

v oY
P < " 4 Extreme Programming Project

Extreme Programming

T

User Stories

Test Scenarios

MNew User Story

wjmems Project Velocity Bugs
Gle_aD fL;st\ Customer

. System :
Arc}ntecmalndetaphor Release Plan Tteration Version Acceptance Approval  Small

Spike * Planning Tests Releases
Uncertain Confident \ext Iteration,/
Estimates Estimates

Splke Copynght 2000 J. Doavan Wells
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XP (eXtreme Programming)

h 4 1
P 4 - Development
Extreme Programming
Learn and
Communicate
Unfinished Fair Programming
Tteration Tasks Refactor Mercilessly e
Plan T Mugh Move People Around . .
Tasks L Share  \ oo oo /Functlonallty
: 100% Unit
Stand Up Collective Tests Passed
. —_— .
| Meeting NextTask | Code Ownership
Failed Acceptance ar Failed -
TEV' Acceptance Test Accepm
Test Passed "
Day by Day Copyright 2000 J. Doavan Wells Bug Fixes
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XP Practice

XP Practices Wio

Team

Collective Coding
Ownership  Test-Driven Standard

/ Development \

Customer Pair ) Planning
Tesls Programming ?ormg Game
Conlinuous \ %im-pla Sustainable
Integration Design Pace
T Metaphor -~

Omall

R&h— A585 wwe, K Pro gramming.com
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HAE = 744t
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| Cost

Time
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TDD Cycle

Write a failing

( UnitTest \

Refactor Make it pass
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mHo|M A F| X|gk =2 124 (OOP, Object oriented. programming)






Object Oriented

Programming paradigms

v'Procedural programming
v'Functional programming

v'Object oriented programming

Its origin is the modeling of cell

Modeling of real world - Easy maintain

The keys : remove duplication, easy management
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Object oriented programming

* Object in Python is a representation of a person, a place, a bank
account, a car, or any item that the program should handle.

* Object Oriented Programming Recipe:
* (1) define classes (these are descriptions)
* (2) make object instances out of classes.

Class Car Car instances

© 2022 INSILICOGEN, INC. ALL RIGHTS RESERVED.



Class

3 objects /
Instances /
individuals

Blueprint that describes a house

Howse Planw

1

c
Living Room

W

Instances of the house described by the blueprint
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OOP with a Taxi Example

* To learn OOP, we will use an example of a Taxi.
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Example Object - Taxi

Every object has two main components:
Data (the attributes about it)
Behavior (the methods)

DATA
* DriverName
* OnDuty
* NumPassenger
* Cities

BEHAVIOR
* PickUpPassenger
* DropOffPassenger
* SetDriverName
N * GetDriverName
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* DriverName: string

* OnDuty: Boolean

* NumPassenger: int

* Cities:list

* PickUpPassenger():int

e DropOffPassenger(): int
* SetDriverName(string)
* GetDriverName:string

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



Creating a simple class in Python

* In a class, we describe (1) how the object will look like, and (2) what
behavior it will have.

* Classes are the blueprints for a new data type in your program!

* A class should have at minimum*:

* A name (e.g. Class Taxi)
* A constructor method (that describes how to create a new object, __init_ )
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Example Class

CLASS NAME

'"'This class describes how a taxi may look like'"''
lef __init__ (self,driverName, onDuty, cities):
self.dname = driverName
self.oduty = onDuty
self.cities = cities
selT.numPassengers =

(%]
9
0

©
=

()
>
4+

(@)

(]
)
o]
@)
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The init  method

e init__ is a special method in Python classes,

* The _init__ method is the constructor method for a class
 init__ is called when ever an object of the class is constructed.

Programmer __init__ Behaviour within the

makes a new method is __init___method
object called executes

myTaxi = Taxi(“Aleks”)

Self.taxiDriver = “Aleks”
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Creating an object from the class

* From one class, you make objects (instances).

Py = w
1 X

'"'"This class describes how a taxi may look like'''
lef __init__ (self,driverName, onDuty, cities):

self.dname = driverName
self.oduty = onDuty
self.cities = cities
self.numPassengers = 0

ourFirstTaxi = Taxi("Aleks", True, ['Lund', 'Malmo'])
rint ourFirstTaxi.cities
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class Taxi:

'"'"This class describes how a taxi may look like'''

def __init__ (self, driverName, onDuty, cities):

self.dname = driverName
self.oduty = onDuty
self.cities = cities
self.numPassengers = 0

def setDriverName(self, driverName):
self.dname = driverName

ourFirstTaxi = Taxi("Aleks", True, ['Lund',
print(ourFirstTaxi.cities)
ourFirstTaxi.setDriverName('Micheal')
print(ourFirstTaxi.dname)

'Malmo'])

class Taxi:
'"'This class describes how a taxi may look like'''
def __init__ (self, driver_name, on_duty, cities):
self.driver_name = driver_name
self.on_duty = on_duty
self.cities = cities
self.num_passengers = 0

def set_driver_name(self, driver_name):
self.driver_name = driver_name

our_first_taxi = Taxi("Aleks", True, ['Lund', 'Malmo'])
print(our_first_taxi.cities)
our_first_taxi.set_driver_name('Micheal')
print(our_first_taxi.driver_name)
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Another example - calculate average

Name
smith
neo

trinity

oracle

Korean
80
92
82
80

English
69
66
73
42

Math
70
80

91
100

Science
88
72
90
92
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Procedural example

smith_korean = 80
smith_english = 69
smith_math = 70

smith_science = 88

neo_korean = 92
neo_english = 66
neo_math = 80
neo_science = 88

smith_average = (

smith_korean + smith_english + smith_math + smith_science) / 4.0
neo_average = (

neo_korean + neo_english + neo_math + neo_science) / 4.0
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Functional example
def average(alist):
return sum(alist) / float(len(alist))

smith = {
'korean': 80,
'english': 69,
'math': 70,
'science’': 88,

}

neo = {
'korean': 92,
'english': 66,
'math': 80,
'science': 88,

}

smith_average = average(smith.values())
neo_average = average(neo.values())
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Object oriented example

class Score:
def __init__ (self, korea, english, math, science):
self.korea = korea
self.english = english
self.math = math
self.science = science

def get_average(self):
return (self.korea + self.english + self.math + self.science) / 4.0

smith_score = Score(80, 69, 70, 88)
smith_average = smith_score.get_average()
neo_score = Score(92, 66, 80, 88)
neo_average = neo_score.get_average()
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Instance(object) and Class

smith_score = Score(80, 69, 70, 88)

object = Class()

| |

= (0 b = 0f &
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g2 #d

class Person: / =ci A Hap

count = 0

def __init_ (self, name, gender):
N, Z self.name = name |
self.gender = gender | 2UAEA H
Person.count += 1

def set_age(self, age): =
self.age = age EHIﬁé_;
(QUAEA Bt

T T [ A @staticmethod
(%OE_HIA gI:!.__)I\_) Fdef get_number_of_persons():

return Person.count

yong = Person('yong', 'male')
S| print(yong.name) .
L
%yong .set_age(27)
HAE S= Person.get_number_of_persons()% HEHME S5
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class Person:
count = 0

def __init__ (self, name, gender):

self.name = name
self.gender = gender
Person.count += 1

def set_age(self, age):
self.age = age

@staticmethod
def get_number_of_persons():
return Person.count

yong = Person('yong', 'male')
print(yong.name)
yong.set_age(27)
Person.get_number_of_persons()

class Student(Person):
def sing_a_song(self):
print("s &1 Love

dive~")

hyuna = Student('hyuna', 'female')

hyuna.set_age(11)
hyuna.sing_a_song()

class Childern(Person):
def sing_a_song(self):

print("&0FX| &O0tX|~")

minji = Childern('minji',
minji.set_age(6)
minji.sing_a_song()

'female')
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class Taxi:
'"'This class describes how a taxi may look like'''

def

def

__init__ (self, driver_name, on_duty, cities):

self.driver_name = driver_name
self.on_duty = on_duty
self.cities = cities
self.num_passengers = 0

set_driver_name(self, driver_name):
self.driver_name = driver_name

def get_the_fee(self, distance):

return distance x 500 # km & 5009

m

AN o=

4

HAl =2 km & 700H,

002 0|2tH?
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class Taxi:

'""'"This class describes how a taxi may look like'''

def __init__ (self, driver_name, on_duty, cities, type

self.driver_name = driver_name
self.on_duty = on_duty

self.cities = cities
self.num_passengers
self.type_ = type_

def set_driver_name(self

=0
# (general, mobum, electric)

, driver_name):

self.driver_name = driver_name

'electric')

def get_the_fee(self, distance):
if self.type_ == 'general':
unit_price = 500
elif self.type_ == 'mobum':
unit_price = 700
elif self.type_ == 'electric':
unit_price = 400
return distance * 500 # km ¥ 500%
taxi_a = Taxi('Yong', True, ['Seoul', 'Anyang'l])
taxi_b = Taxi('Gunhee', True, ['Anyang'], type_='mobum')
taxi_c = Taxi('Choi', True, ['Suwon'], type_=
taxi_a.get_the_fee(20)
taxi_b.get_the_fee(20)
taxi_c.get_the_fee(20)

'general'):

class Taxi:
'"'"This class describes how a taxi may look like'''
def __init__ (self, driver_name, on_duty, cities):
self.driver_name = driver_name
self.on_duty = on_duty
self.cities = cities
self.num_passengers = 0

def set_driver_name(self, driver_name):
self.driver_name = driver_name

def get_the_fee(self, distance):
return distance x 500

class MobumTaxi(Taxi):
def get_the_fee(self, distance):
return distance x 700

class ElectricTaxi(Taxi):
def get_the_fee(self, distance):
return distance *x 400

taxi_a = Taxi('Yong', True, ['Seoul', 'Anyang'l])
taxi_b = MobumTaxi('Gunhee', True, ['Anyang'l])
taxi_c = ElectricTaxi('Choi', True, ['Suwon'l])

taxi_a.get_the_fee(20)
taxi_b.get_the_fee(20)
taxi_c.get_the_fee(20)
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FASTA 419| DNA Xt & Hel - fasta example

>AJ131283.1 Sabella spallanzanii mRNA for globin 1
GCTCGAAGAATCACCAAGGCACATCAGAAAGTGTACCATCCGACTGGAAGACCATGTTTCGTTTTGCTCT
TCTGTGTGCTTTTGTTGCCGATGCCAGTGCAGAAGGATGCTGCTCCATGGAGGACAGACAGGAGGTTCTC
AATGCCTGGGAGGCTCTGTGGAGTGCTGAGTACACTGGCAGGAGAGTCATGATCGCCCAGGCAGCGTTTC
AAAAACTGTTTGAGAAGGCCCCCGATTCCAAGGCATTGTTTACCCGCGTCAACGTTGATAACATCGGAAG
CCCCCAATTCCGAGCTCACTGTATCCGTGTTACCAATGGTTTCGACACCATCATCAACATGGCCTTTGAC
ACTGATGTTCTGGAAGAGCTACTGACCCATCTGGGCAACCAACACACGAAGTATCAAGGCATGAGAGCTG
CGTACTTGACGCATTTCCGTGAATCTTTCGCTGAGATCTTGCCCCAGGCTATTCCGTGCTTCAACACCGC

>M63452.1 Bovine gamma globin gene and globin (PSI-2) pseudogene, complete cds
GGAGAGTAGAGTTTCTGAGTTTAGACACACTGAATCAGCCAATCACAGATGAAGAGCACTGAGCAACAAG
AGTTCATCTTACATTCCCCCAAACCAATGAACTTGTATTATGCCCTGGGCTAATCTGCTCTCAGAAGCAG
GGAGGGCAGGAGGCTGGGTGGGGCTCACAAGGAAGACCAGGGCCCCTACTGCTTACACATGCTTTTGACA
CAACTTGCAGCTGCACAAACACACATCATGGTGTATCTGACTCTTGAGAAGAAGGCTACTGTCATTGACT
TGTGGAGTAAGATGAGGGTGGCTGAAGTTGGTCCGGATACTGTAGGCAGGCAGGTATTCAACTTACAAGG
CAGGCTGAAGGAGAGTGAATGTCAGTTGGGTGTGTGGGGACAGAGCCATTGCCTGAGATTCTGGCAGGCA
CTGACTCCCTCTGACCTTGTGCTGTTTTCACCCCCTTTGCTGCTGGTCGTCTACCCCTCGACTCAGAGGT
TCTTTGACTATTGTGGGGACTGTCCTTTGCTGATTTATGGGCAATGTTTTACCTTCTTTGTTTCCAGGCA
TAGTTTCCTCTTATTCATTCTTGTTTTTCTCTGTTTGTTCTCTGCAGTATCTTCTTTATATTTAAACATT

>M63453.1 Bovine Beta globin gene and globin (PSI-3) pseudogene, complete cds
GGAGAATAAAGTTTCTGAGTCTAGACACACTGGATCAGCCAATCACAGATGAAGGGCACTGAGGAACAGG
AGTGCATCTTACATTCCCCCAAACCAATGAACTTGTATTATGCCCTGGGCTAATCTGCTCAGAGCAGAGA
GGGCAGGGGGCTGGGTGGGGCTCACAAGCAAGACCAGGGCCCCTACTGCTTACACTTGCTTCTAACACAA
CTTGCAACTGCACAAACACACATCATGGTGCATCTGACTCTTGAGGGGAAGGCTACTTGTCACTGCCCTG
CAGACGAAAATGAGGGTGGCTGAAGTTGGTGTTGAAACCTTAGGCAGGCAGGTATTCAGCTTACAAGGCA
AGGAGAGTGAATGTCAGCTGGGTGTGTGGGGACAGAGCCATTGCCTGGGATTCTGGCAGGCATTGACTCC

O LS SHHAM

reverse complement

NEE S50
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FASTA S4|2| DNA XI= H2l - reverse complement

1/2/3)4/5/6 789 (515

DNA sample > /ATG | GGG TAA

N Complement: AbecomesT
| Reversing : 15 position becomes last

\4

Reverse complement > TTA CCC CAT

HHSICUIRRCCIIGIN
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biopython

from Bio import SeqlO

with open('my.fasta') as afile:
for record in SeqlO.parse(afile, 'fasta'):
rc_record = record.reverse_complement()
rc_record.id = record. id
print(rc_record.format('fasta'))
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