National Secondary School Programming Contest 2022

4. Protein Translation (30 marks):

Ribonucleic Acid (RNA) is the genetic sequence used to create proteins and it is translated
from Deoxyribonucleic Acid (DNA) sequence.

A DNA sequence comprises of the combination of the four nucleotide bases: A, C, G, and T.
During RNA translation, the base ‘T’ in the DNA sequence is translated to ‘U’, and the rest of
the bases remain unchanged.

After the RNA sequence is obtained, it is translated into codons. A codon is a sub-sequence
which contains three nucleotides. These codons are used to create amino acids for protein
synthesis. Such protein synthesis starts with methionine “AUG” (which is also known as the
start codon) and terminates with one of these three stop codons: UAG, UAA, or UGA. That is,
a complete protein sequence should begin with a start codon and end with a stop codon.

Write a program to:

Input, one DNA fragment with not more than 100 characters. The input characters can be in
capital or small letters.

Output, according to the following instructions.

(1) If the input DNA fragment cannot form a complete protein sequence, then output “0”.

(2) If the input DNA fragment can form a complete protein sequence, then output the
following in sequence:

a. The RNA sequence translated from the above DNA fragment.

b. The position of the start codon in the RNA sequence.

c. The total number of founded codons, EXCLUDING the stop codon.

d. The founded codons (EXCULDING the stop codon) in the sequence how they
appear in the RNA sequence. There must be a space between two neighbouring
codons.

(Note: the output characters must be all in capital letters.)
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Test Cases:
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Input (BIN)

Output (¥itt)

TGAGAATCGA

accgtaatgc

ggaccatgaccaccatttaaa

GGACCAUGACCACCAUUUAAA
6

4

AUG ACC ACC AuUU

atggcttatggatagtacttctccataga

AUGGCUUAUGGAUAGUACUUCUCCAUAGA
1

4

AUG GCU UAU GGA

atggcttatggatacttctccatatagag

AUGGCUUAUGGAUACUUCUCCAUAUAGAG
1

8

AUG GCU UAU GGA UAC UUC UCC AUA

atggcttatggatacttctccatgtag

AUGGCUUAUGGAUACUUCUCCAUGUAG
1

8

AUG GCU UAU GGA UAC UUC UCC AUG

tagtgatggtgcacggtcagttgccctga
g

UAGUGAUGGUGCACGGUCAGUUGCCCUGAG
6

7

AUG GUG CAC GGU CAG UUG CcC

gttttccecteccatgtgctagttgctttate
tgttcact

GUUUUCCCCUCCCAUGUGCUAGUUGCUUUAUC
UGUUCACU

14

2

AUG UGC




