F2

CS 5 Green

Learning Goals

* Finding extremes

* Distinguish between for loops and while
loops

* Implement while loops

 Provide useful background on homework



Finding extremz!

dictionary = [

::abdomgn":l z (input) :

abdominal”, '''"Count z's in a string'''
::abducti', ) counter = 0

"abductl.on, " symbol input:
"aberrlzlatlon, symbol == 'z':
abet, counter = counter +1
"abhor,"

counter
"abhorrence,"
"abhorrent,"
"abide,"
"abiding,"
"ability,"
"abject,”
"ablaze,"

etc.



Notes

def extremz(word list):

Find and return the word with the most z's'



while loops

Repeat until this
def mystery(n): expression is no
while |n > 1} longer True
1fn% 2 !'= 0: -\

return False *
n=n/ 2

return True

>>> mystery(1l)
>>> mystery(6)

>>> mystery(16)



while vs. for loop

def mystery(n):
while n > 1:
1ifn % 2 != 0:
return False
n=n/ 2
return True

def mystery2(n):
for k in range(l, n):
if n == 1:
return True
elif not n % 2 == 0:
return False
n=n/ 2




while loops

mystery(n):
start = 0
start <= n:
print(start)
start = start + 1



while loops

def bart():
while True:
print("I will not chew gum in CS5 Green.")

I will not chew gum in CS S Green!
I will not chew gum in CS S Green!
T will not chew gum in CS 5 Green!
T will not chew gum in CS 5 Green!
T will not chew gum in CS 5 Green!
T will not chew gum in CS 5 Gereen!
T will not chew gum in CS 5 Green!

I will not chew gum in CS 5 Green!
I will not chew gum in CS S Green!
I will not chew gum in CS S Green!
I will not chew gum in €S S Green!




>>>

B W N
H H H H

def

def

bart(4)

will not
will not
will not
will not

chew
chew
chew
chew

bart(times):
# use for loops

gum in CS5 Green.
gum in CS5 Green.
gum in CS5 Green.
gum in CS5 Green.

print(line, "I will not chew

bart(times):
# use while loops

line =1

while line <= times:
print(line, "I will not chew
= line + 1

line

gum in CS5 Green.")

gum in CS5 Green.'")




while loops

def collatz(n):

"'"'Applies the collatz function to n.'''
1ifn % 2 == 0:
return n/2

else:

THE. COLLATZ CONJECTORE STATES THAT IF YO0

return 3*n +1 PICK A NUMBER, AND IF 15 EVEN DIVIDE 1T Y
TWo AND IF T 00D MOLTIPLY IT BY THREE AND

ADD ONE, AND YOU REPEAT THIS PROCEDURE. LONG

ENOUGH, EVENTUALLY YOUR FRIENDS WILL SToP

def how_many_times ( n ) : CAWNG TO SEE. IF YOU WANT TO HANG OUT.

"' '"Determines the number of times collatz must be
applied to n before we get 1.'"’
counter = 0

>>> H == §

True

>>> 5 1= 6
return counter

True

>>> how many times(5)
5

5 ->16 -> 8 =>4 -> 2 > 1



A Prime Example of Looping! Worksheet Q

>>> this many primes(5)
[2, 3, 5, 7, 11]

def prime(k):
"' 'Returns True if k is prime and False otherwise'
for d in range(2, k):
1f k 8 d ==
return False
return True

def this many primes(n):
'"'"'Returns a list of the first n primes.'



Homework: gene finding in a region of
DNA unique to salmonella

@ U.S. Department of Health and Human Services

m National Library of Medicine

National Center for Biotechnology Information

Search NCBI | x73s2s x m
O o COVID-19 Information

. . Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment inf

NUCLEOTIDE SEQUENCE

O O Results found in 4 databases

S.typhimurium genes for surface presentation of antigens
Salmonella enterica subsp. enterica serovar Typhimurium

6,387 bp genomic sequence
X73525.1

FASTA

BLAST Download

Salmonella pathogenicity island 1




The central dogma in a nutshell

Protein

P00000004

RNA

ed 1 1T 1T T T T T Iad
(AUG) (UAG)

DNA I

Promoter S



Finding open reading frames (ORFs):
check all 3 reading frames

%TGFCCFAAFAHGA%AA?GA%TT%GG

AFGCFCTﬁACﬁTﬁAAﬁATﬁAC?TAﬁG

ATFCCFTAﬁC%TGﬁAAﬁTG%CTFAG%




Genes can occur on either strand

ATG = start codon
TGA, TAG, TAA = Stop codons

Gene 1: coding
strand is on top

5'" - A CCGTGCTTGTAGACGTAGGCTTAGATCGTCATGGG - 3'
3' - TTACGGCACGAACATCTGCATCCGAATCTAGCA CCC - 5'

Gene 2: coding
strand is on bottom
5' - AATGCCGTGCTTGTAGACGTAGGCTTAGATCGTCATGGG - 3

Reverse: GGGTACTGCTAGATTCGGATGCAGATGTTCGTGCCGTAA

Complement: CCC ACGATCTAAGCCTACGTCTACAAGCACGGCATT



Noncoding sequence between
Salmonella genes

nuoM nuoL

GCTATCTCACTCGTCAGCCCAAATCCTGCCAGTGCTCACACAAAACGCAGCGCGTTTTGAACGTCCGTAA
GGACGGCCCCGTAGGGGTGAGCTTCGCGAATCATCCTCACGTACTTCAGTACGCTCCGGTTGCTGTGCGC
TGGCGGTATCCGGTCTGACTTCGCCGATGACGCCTGTACTTCAGGAACAGATTTTCAACGAATTCTAAAA
ATTATTTTTGGGTTTGTAGGCCGGATAAGCACTGCGCC

It's orfully strange
to find this here!




The unfortunate truth

. Not every ATG is a start codon
. Not every ORF is a gene

YOU'VE GOT TO BE KITTEN
B, ME!

How can we separate gene ORFs from ORFs
due to random chance?

https://memegenerator.net/instance/75366649/



A simple gene finding strategy

A sequence of interest

A GGCCGACCAAGGCGACATAGACGCGAATCGGACCAGACGCCGGCTCACCTGTTCATCTACCTTTCTG
CGTTGGCGCTAAAAGTTAACGATCGGGCCCTGCGCCGAAACGAAACGTCAGGAATCGACAAATACCAAGTA
TCTAAGCTACGGGATAAGCCCCCCCTCGCGAGAGAGGGGAAGGGGTCAATATTTCCCTGGCCGACTGACAA
TGGAGTGTACTTACCGGTATACAGTTTGTACTCTACAGCCATCGCTGTCTTACGACGTATTCGGGGCATTT
CAACATGCTGTCTCTCAGGAGTTTTCGCGCGCTGAAAGAACTCCCATCTAAACCCTG

Randomly shuffled versions of this sequence

CGCTAGGCACGAAAGGATGGCGTCCCAACATATCAACGAGGTACGTTTGTGGAAGGCCCCGTATTACCGTC
AGAGACCTGGTACGAGGGTGACTATTTAACGCGGGAGCCCCAAGGAAAACTCAAGCAAAGCCGGCATCTTT
GTCGGGTACAGCGCTGTAACTGCGACCGTGATTGGAATCAACACGG ACCGTGAAGGCGTGTTTGCCAG
CTACCACCCCTGATCCCCGGTCTCTCTTTGCCTGGGTTTATAGCTCAAAACTGTATCACGCGTTTAAAAGC
AACAACTGTAACGGCATACCCCCGAATTCCCCGTACCAGACGACGTTAATGCTTTCC

CTGCCCTCGCGACGTAAAGGCCTACCCTTATTCGGGCGCTGGTGTCTGGTGTCTGCACCTTGTACGATTTA
ATCCGTCTTACGCACCGCGGGTGTCAGTGCAAAACGACTTGGGCTTACAGACATGAATCACGGAACTCTGA
AGT GGTCGACCAGTCCACATTATGGAGGGAGCCAGAGTCCAACCCGGGAGGCGGGGCACCACACGLCGG
TATTTTAAGAGGAACCACGCTTGATCACCAACGGAAAGTAGCCGCTAAATTATCGTCAATCTACCCTCAAA
CACAAAACCTCGGCTGAACGTCATATTCGAAAAGCTCTACATTTCGGGTTCAGGCCC

ORF:
318 nucs

Longest ORF:
153 nucs

Longest ORF:
156 nucs

Don't forget to look at the reverse complements!



Modules and the import statement

>>> 1L

I
g
g
@
@
E
g
li

>>> 1L
[IAI’ lcl’ IGI’ IGI’ ITI’ lcl’ IAI]

>>> import random
>>> random.shuffle(L)

>>> 1L
[lcl’ ITI’ IAI’ IAI’ lcl’ IGI’ IG,]



Homework bonus: look and say

* The look-and-say sequence...

1

11

21
1211
111221

m What’s next!?



Homework bonus: average length to
ATG vs. AAA

—
' CGAGGCGCGGATATCTGGTTTACCCGTACATACTACATTGATGTTGTA. .. "'




Name Worksheet

A Prime Example of Looping!

>>> this many primes(5)
[2, 3, 5, 7, 11]

def prime(k):
'"'Returns True if k is prime and False otherwise'’
for d in range(2, k):
1f 'k $d == 0:
return False
return True

def this many primes(n):
'"'"Returns a list of the first n primes.'’



