THE PAPUA NEW GUINEA UNIVERSITY OF TECHNOLOGY
DEPARTMENT OF AGRICULTURE
SECOND SEMESTER EXAMINATION

AG 407 AGRICULTURAL BIOTECHNOLOGY

4" YEAR BSc.AG
June, 2020
TIME ALLOWED: 3 HOURS

INFORMATION FOR CANDIDATES:
. You have 10 minutes to read the paper. You must not begin writing during this time.

The examination paper has two parts:

Part A: Short Answer Questions I.......... 60 Marks
Part B: Short Answer Questions |l ........ 40 Marks
Total...ooo i 100 Marks

. Answers must be written in the book provided. No other written materials will be required.
Rulers, calculators and correction fluids are required in the examination room. Notes, text
books and other recording devices are not allowed.

. Write your name and student number clearly on the front page of your answer book and

examination attendance slip. DO IT NOW.
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Part A. Short answer questions |

Answer all questions in this Section.

Question One (2 +2 + 2+ 2+ 2 =10 Marks)

Define the following terms:
a) Exons
b) Genome
c) Reverse transcription
d) Standard amino acids
e) DNA sequencing

Question Two (4 + 8 = 12 Marks)

a) Describe the structure of nucleotides
b) Given the following template DNA sequence
CGTACGCGCGAAGACTGGTGACTGGT
I.  What is the nucleotide sequence of an mRNA that can be transcribed from it?
ii.  What is the amino acid sequence of the corresponding polypeptide using the
correct reading frame? (Hint: use the genetic code chart below).

Second letter

u c A G
uuu UCU UAU UGU u
Phe Tyr Cys

7 it el UACJ veer ©

UUA}Leu UCA UAA Stop|UGA Stop| A

UuG UCG | UAG Stop|UGG Tip |G

CUU ccu CAU } His |SGY u

cuc CEE CAC CGC E
o Il cua [Y [ cca [P CAAY gy |CCA A Al g
g CUG cCcG CAG CGG G| &
- = = -
B AUU ACU AAU AGU u|l B
i | olAUC tlle [ACC [ AAC}Asn AGC}Ser cl| &

AUA | ACA ABAY s |AGA LG | A

AUG "~ Met | ACG | AAG AGG G

GUU GCU GAU}AS GGU u

M cuc |, |eccl,, |eact™P [eecl = |c

GUA GCA GAA}Glu cGa [CV | A

GUG ] GCG GAG GGG G

The genetic code, cCBY
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Question Three (3+3+3+3=12 Marks)

List any four essential materials which you will need to do a PCR in the laboratory and
explain how each material is used.

Question Four (8 Marks)
Explain how DNA molecules are separated by gel electrophoresis?

Question Five (6 + 12 = 18 Marks)

Describe the purpose and procedure of only one of the following techniques of biotechnology
a) Southern blot hybridization
b) Multiple ovulation and embryo transfer in cattle.
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Part B. Short answer questions 11

Answer all questions in this Section.

Question Six (2 +8 + 5+ 1 = 16 Marks)
a) Why is it necessary to eradicate diseases that are transmitted in planting materials?

b) Briefly describe the process of “pathogen-testing” that is used in eradicating diseases
that are transmitted in planting materials.

c) Briefly outline the scientific rationale that supports the effectiveness of the pathogen-
testing procedure to eradicate such pathogens from the planting materials.

d) What is the reason why “pathogen-testing” is also used interchangeably with the term
“virus-indexing”?

Question Seven (2 + 8 = 10 Marks)

Biotechnological techniques can be used in agriculture to make more efficient genetic
improvement efforts through the use of "Double haploid Production.

a) Define double haploidy?

b) Discuss how double haploid production can speed up genetic improvement of a crop.

Question Eight (2 + 8 =10 Marks)

Tissue culture is fundamentally built on an intrinsic nature of plants known as “Totipotency”.
a) Define totipotency.

b) Briefly describe a tissue culture technique used in propagating plants.

Question Nine (2 + 2 = 4 Marks)

c) Briefly discuss two (2) areas where biotechnology can contribute towards crop
breeding in PNG.

END OF EXAM
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