GN 411 Did you view the tutorial video? NAME
EXAM j 4 Yes No (First Name) {Last Name)

Spring 2002 Seat Number Student ID

DIRECTIONS: Read each questmn carefully. Ask for help if any question is unclear. The number in
parentheses by each question is the points for that question. Enough space is given for each question for a

complete answer. Please fill in your name on every page and student ID on the front page now!! All
questions have a single answer unless otherwise stated.

. (20)  Short Answer. Answer each of the followmg questions in the space provided. You will be counted
off Jfor explanations that are not succinct.

a) What is a cryptic mutation?
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b) How are Histones used in Eukaryon 3NA structu,
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¢) Describe how mitochondrial traits are inherited. L{ "é//
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d) Whatisa Thymme Dimer? Exilzun a mode of repair that is under the control of the cell.
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e) What is the ﬁmcnon of PCR (i.e, wl}y }o we use it)? Gg: one drawbac [
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Extra Credit: The topic I wish we could hawspent more time on is........
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2. (8)  Identify floral structure in the 4 whorls for a flower (what do they look like) when the B gene has

been replaced by A (A is expressed where B normally is, as well as where A normally is).
Whorl 1 (outside): ﬁj

3. & Circle ALL the genes that are proto-oncogenes.

a) BRCA-1
myc
¢) pS3

@ ras
e) th

4. (12) The following are the four types of bacterial recombination we covered in class. Match the names
with the attributes. Match the number for the type of recombination with the statement. Numbers can be
used more than one time, but only one number per answer.

1. Conjugation 2. Generalized Transduction 3. Specialized Transduction 4. Transformation

L Involves an F plasmid.

_i Involves DNA in the environment from dead bacteria.
i The recipient has to be competent,

_{ The size of the transferred DNA is time-dependent.

3 The recipient chromosome can gain DNA without exchanging it’s DNA (can end up with extra
DNA in the recipient).

-Z/ Viral uptake of random DNA fragments.

5. (4)  The following is a DNA sequencing gel,

Top ot Gel

.

H

o) .

H H

- -

. fzera i

- -

H H

H i H
H

. H

H H

@ a

a L

a L]

ACEE H

H H

H H

H fraraey H

H

H

i

H

o .

H

H

................... -

a) Give the DNA double strand sequence for this region. Label the DNA as 5’ and 3°.
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b) Label the Template Strand in a).
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6. (5)  Circle ALL the following that are examples of base analogues.
5-bromouracil
b) Acridine Orange
¢) Enol form of Thymine
d) Nitrous Acid
Uracil
7. (@) Sex determination in yeast is an example of /E) / JC.ér;ZZWQ transposons.
8. (4) We have set up an experiment for conjugation mapping. We use interrupted mating experiments to
create the following table for 6 different genes from our bacteria.
Strain Earliest Latest
1 A F
2 E D C
3 B E D
4 D C F

From these data, reconstruct the conjugation map for these traits with this species.

9. (6)

A

&

4

@)

F

C

possible fathers, and run a VNTR analysis on 3 loci. The results are give as:

1234

1 = Child
2 = Mother

1234

Al ok

1234
Wl

_JI:

3 = Father #1
4 = Father #2

Circle ALL the possible fathers who can be excluded based on these data.

-

Father #2

We are interested in the paternity of a child. We take DNA samples from the mother and two
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10.(6)  Draw the mRNA (just prior to translation) for the Kappa Heavy Chain Antibody gene which is
specific for LV3 D2 J4 C. The genomic sequence for this species has 5 LV regions, 4 D regions, and 7 J

regions. Be sure to dls;\ﬂnsh between trons and exons and include any other Eukaryotlc mRNA

structures. ﬁ) I/\ /€ 7 /L) \S
Dl | \ 4

Uq = ‘
11. (12)  The following is a small piece of DIQA émly, the coding part is given for this gene; the gtne goes
from left to right, starting with the leftmgst base). Coding dictionary isjon the last page{ of the£xam.
5’ATGCCAGTGCAG/CTTTAA3’
> T A C G G T |C A C|jG T CIl G A A+A T T ¥
Consider mutations with this DNA sequgnce. Each of the following reﬁiresents a singlemutation (shown
with a line around it). For each mutation, circle the molecular basis (choose from a) and the effect on the
protein (choose from b). If it is a frameshift mutation, do not choose from the second row.
1’ a) Frameshift ase-Substitution (Specify, Base Substitution Only: Transversion)
+ b) Nonsense ) Silent ; CR%ic'ldt ough  (Only if Base Substitution)
g

5 A T c ¢ A|G|CclG/ C A G € T T T
3 T A G G T|C|GJCi G T C G A A A

1 a) Frameshift Base Substitution (Specify, Base Sybstitution Only: Transition k:
-~ b) Nonsense Missense Silent 4 (Only if Base Substitution)
5 A T G C C A G T G
3> T A €C G G T C A C

L2 a} [Fea hift Base Substitution (Specify, Base Substitution Only: Transversion)
Lb) @ Missense Silent Readthrough (Only if B bstitution)

5’ATGiCCA/GTGTA’FGCTTTAAT
3’TAC|GGT‘CACATCGAAATT5’

{ Ll
A G C T T}JGJ|A A ¥
T

C
G C G A AlJC|T T ¥

12. (2) (No partial credit) Circle ALL genes present and functional in normal female Drosophila.

Doublesex
Sex Lethal
Transformed

13, (2) (No partial credit) Circle ALL genes present and functional in normal male Drosophila.
@ Doublesex

b) Sex Lethal M.\.J %;,J{g

¢) Transformed

L5
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14. (10)  Fill in the number of the term best described by each phrase. Each number is used at most once.
1. Amplification 7. Intron Processing
2. Bicoid Proteins 8. Loss of Telomere Length.
3. Developmental Fate 9. Pair-Rule
4. Gap 10. Segment Polarity
5. Homeotic 11. Transdetermination
6. Imaginal Disks

&~ Hox are an example.
i Hunchback is an example.
/ _"2- Involved with determining Anterior and Posterior for a zygote.
_LL The ability to change cellular development by moving the cells to new surroundings.
j_ The same gene is expressed in alternate segments.

15.(3)  Consider the following plasmid cloning vector. We are g
ing;g;j in cloning a piece of human DNA in this plasmid, using Reu,

thel Sphl yestriction endonuclease. To detect our DNA, we make Pul.,,
thr ica plates, MM, MM + tetracycline, and MM + Pl -
ampicillin. Circle the description of the colonies we wish to keep. -
a) Survives with MM and Tet. Dies with Amp.
b) Survives with MM, Amp, and Tet.
@ Survives with MM and Amp. Dies with Tet.
) Never survives. '

Coding Dictionary

U C A G
Uuo L, | UCU UAU o | UGU U
UuC uce UAC UGC C

u UUA | UCA Ser UAA  Stop | UGA ___ Stop A
UUG UcG UAG __ Stop | UGG Tmp G
CUU CCU CAU . | CGU U
CuUC cce CAC CGC C

¢ cua M | cca ' Tcaa cca A8 A
CUG CCG ' CAG Gin CGG G
AUU ACU AN, | AGU U
AUC Il ACC AAC AGC C

A AUA ACA Tt oA y AGA A
AUG  Met ACG AAG ys AGG & G
oue acc ohe A | Gec c

GAC

G gua Y& | gca AP TGaa gea 9V A

GUG GCG cac M | GGa G

LJ




