14-th INTERNATIONAL BIOLOGY OLYMPIAD
8-16 JULY / MINSK / BELARUS

PRACTICAL / LABORATORY 4

GENETICS

Dear Participants!

SEEFLIR

In the laboratory "GENETICS" you will be given the following two tasks:
AREEHE AT - IRHTEE I HEE -

Task 1. Genetic analysis of inheritance of seed coat colour in Phaseolus vulgaris
L.

BfE— « BREERBEEHREMINETON -

Task 2. Identification of the trp mutations in the yeast Saccharomyces
cerevisiae.

BIEZ - ProvBrRIEY trp ZNZEE -

Duration of the lab work is 60 minutes.

AER SR Ky 60 S

Maximum number of points — 61.

T Ry 61 53 o

You have to write down your results and answers on the ANSWER SHEET
RV ATE B R E FEENEES -
which will be collected by an assistant when the time elapses. It is not necessary to
BRI EIGE R - BIA G EIE RS - IRIET
write anything on the task sheets.

AR EARE -

Good luck!
L
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Task 1. (30.5 points) Genetic analysis of inheritance of seed coat colour in
HIF— (30.547) S T R R B AR A MR T 0 T -

Phaseolus vulgaris L.

Time for carrying out this task must not exceed 25 minutes
A o MR R A R 2 25
Materials and equipment

BEATRE Rt
1.  Parental sample seeds (P;). sample Ne 1
AT (Py) FEAR GRS 1
2.  Parental sample seeds (P2). sample Ne 2
AT THA(P) BEAR YRS 2
3. Hybrid seeds (F;). sample Ne 3
FEACHE T (Fa) FEAGRSE 3
4.  Test cross line seeds (L.,). sample Ne 4
AT T (L) B At 4
5. Seeds of F, generation. sample Ne 5
F. (XfE T (F.) BEARYm55E 5
6.  Petri dishes for seeds. 2
B YRS LI
7. Sheet of white paper. 1
HAR

The seed-coat colour of common beans (Phaseolus vulgaris L.) is controlled by a number
SR A 7 Y BR 6 — BN [ AR A P i 2
of genes, which are responsible for the synthesis of pigments and distribution of the seed coat
B LN ] A R L I S Ak~ MR EZBR Y o34
colour, as well as modifying genes, that can enhance, attenuate or change colour in another way.
PARCEA ALY - RG0S e TR 7 HIBA D, -
In the preliminary experiments breeding of two types of common beans (P, and P)
PIHIE Bt B A [EIfE R BR AV SE 2 T DUESS (P fe Po)
differing in seed-coat colour was conducted. Seeds of F; plants were cultured. Plants (F;)
TEATR 2 TUET (F) EITHE - REFTEAYRE T
gave seeds of F; phenotype.

BA FiyREA -

On the next stage of the experiment test-crossing of F; plants with testcross line plants
e PR E T - FIA FoE S E AT S 2 A
(L,) was conducted. Grown hybrids (F,) gave seeds of F, phenotype. For the next analysis, one
A ZHEYN(L)E TR » RREFSIETEA
seed from each F, plant was taken.
F1 23R o



Scheme of the experiment.

CROSSING SCHEME

HEAC A E

P, X P,
(sample Ne 1) (sample Ne 2)
Fq X L,
(sample Ne 3) (sample Ne 4)
Fa

(sample Ne 5)

Stages of the work:

APEELTAF

You are given parental sample seeds P; (sample Ne 1) and P, (sample Ne 2), hybrid seeds F;
RIS FRRE TR A > BRI Py (A Ne 1) ~ HRAC P2 (BEA Ne 2) ~ (U Fy
(sample Ne 3), testcross line seeds L, (sample Ne 4) and seeds of F, generation (sample Ne 5).
(B Ne 3) ~ A HIFET-(BRAS Ne ) ~ Fy AU (B A Ne 5)
Differences between parental samples are determined by different combinations of two
AR 72 2 ER A AT REMEAEN A K B R [EHY
pairs of non-allelic genes A and B (different gene loci). Gene A controls synthesis of pigment
HETER > BN ATER T BRI ERA—REERAR—g RO R
(“A” = dominant allele -pigment is present, “a” = recessive gene -pigment is absent). Gene B is a
a—(UERRBMERER—AERROR) © AR BIRARNER - G880
modifying gene, that influences colour intensity (B = dominant allele — modification is present,
(58 (B—UEREIMER R — & R R E A > b—ARE AR —
and b = recessive allele — modification is absent). Different combinations of two pairs of non-
NERBGEER) - IETREMEAR A K BHVAE - GREN
allelic genes A and B cause the development of three types of seed-coat colour (Table 1).

—REAE R BR (R —)




Table 1
§_.
Kind of seeds Seed-coat colour Code of the colour
ETHESE R HBEE BRI
White
w
H
Yellow-brown
y
= K
Black
b
o

You should accomplish the next problems:

TRASERR T —IHE H

Determine if parental samples P; and P, are pure-breeding lines (homozygous at each gene
locus).
BERERAEEA Py R P2 Bl L (F— ¥ B AN R AL S T) -
() Determine the type of inheritance of seed-coat colour in common beans (presence of
PRI S R BR iR (IR (2 R T RSB A B BHYSC G /EH)

interaction of non-allelic genes A and B).

(] Determine the genotypes of the parental forms of P; and P,, hybrid seeds F;, seeds of F,
AR PL B Py ~ AR~ JESCHE Fy ~ REAACHL T L
generation and testcross line seeds L,
LRI o
() Determine if the investigated non-allelic genes are linked.

BRI A S E R R AL R 7 -

Attention! The differences in viability of zygotes or gametes of different types of
FR! ORISR T . SFEECTIVEEERILER
analyzed common bean (Phaseolus vulgaris L.) samples were not detected. Genes A and B
EAER - AW A K BEAREREA -

are localized in the nucleus.

Problem 1.1. Determine if the parental samples P; and P, are pure-breeding lines

M 11 ST AVEAE - PR ARA

(homozygous by every pair of non-allelic genes) by seed coat colour ? To answer this
Py J¢ Po it Ryéli 5Bk 7 SE[a B LR - IRi/H

question you must analyze F; seeds.

AT FufdE- o




1.1.1. (1.5 points) Look over samples Ne 1 and Ne 2. Specify the seed phenotypes of
REHE 1.1.1(1.5 97) BIZLEA No 1 Jz Ne 2 - WA AT EHZR—F8I 2 Foiiaomif
parental forms and F; using the symbols from Table 1 (Page 4). Fill in the table in the answer

sheet: ;T HARYRIFA o KEFEAB R ZFS -

Spelzg;[ Sample Seed phenotype
k7 EZN TR A
Pq Ne 1
P Ne 2
F1 Ne 3

1.1.2. (2 points) Analyse the seed-coat phenotypes of parental samples and F;
BEE 1.1.2(24%) itk Fr BRI » T8

hybrids. Select the correct answer. On the answer sheet record in the symbols of correct answers:

IEHEE SR - EEEE DE AR IEMES ZEAIRFIE -

A. Both parental plants are homozygous.
AR A2 B[R & - (R AR A AY)
B. Both parental plants are heterozygous.
WG AR R S & - (SR AR A AY)
C. Plant P; is homozygous, plant P, is heterozygous.
B P RBERIE T - B P RS
D. Plant P, is homozygous, plant P; is heterozygous.
B P BEAE T B P RS T
E. Using the data presented it is impossible to determine, if the parental genotypes are
ER AR B A i - A ZE
pure-breeding lines.
EHI AT AR -

1.1.2.:

Problem 1.2. Determine the type of inheritance of seed-coat colour in common beans.
HRR 1.2 B S B (B (M IR R R
You need to analyze the seeds of F, plants, which were received after breeding of F; plants
IRFEET Fata i T - B T2 FEYEL LataY)
with L, plants.
LHCZ 455

1.2.1. (1 point) Carefully place the seeds from sample Ne 5 (F, plant seeds) on to the
REH 1.2.1(157) /INORIBE A Ne S (FatEI1E T)BUE H 4L
sheet of white paper. Identify the quantity of the phenotypic classes of F, by seed-coat colour.

HEE Fa MR RIFIIFUIAVEH - AR I Fa 1%




Group the seeds of F, by phenotypic classes by putting them into Petri dishes for seeds. Using
HRIR AT 000 - MR — P IRACHRAREE Fa AYRIRAY -
the codes from Table 1 specify the phenotypes of F,. Record in the table in the answer sheet.

R ALSRE S FEARPIT YR -

Ne of class Seed phenotype
A Z 4o R 2 RBA

Total number of classes

B Z BB

1.2.2. (3 points) Using your findings about the quantity of F, classes, choose the type
1.2.2 (347) FIFHIRES Fa 00 RAVAE SR - BRI AN A~ B

of interaction of non-allelic genes A and B, which control seed-coat colour in
L e VMR » R e S R VB (7 R IERES 2 SHEAE S
common beans. Record the symbols of correct answers on the answer sheet.
R E -

A. There is no interaction of non-allelic genes in the experiment conducted.
AEET o FIREHEEARN IS T /ER -
B. Incomplete dominance.
Roe i -
C. Duplicate genes
ZEMEHEN -
D. Epistasis
ArEA -
E. Codominance.
FEAME A [E B
F. Pleiotropic gene action.
FERZMEER -

1.2.2:




Problem 1.3. Determine the genotypes of the parental samples Py and P, hybrid seeds
IR 13 BESPERUERA Py, P~ FERCTHU R R R T > R

F1, seeds of F, generation and testcross line seeds (L,)

AR (Lo HY AR AR -

1.3.1. (4 points) Specify all of the possible genotypes of Py, P,, F1, F5, and L, plants
_(_ﬁ)l's'l 4 %ll:’:ll Pl! P21 Fl) Fa, )5_2 I—a *E#%Zaﬁggﬂ >

using symbols “A” and “B” to mark the dominant alleles, symbols “a” and “b” to mark the
FIFRFE A K B RonBIMEEHEA - FIFRSE a f b AR

recessive alleles of the investigated genes in the boxes of the table below. Fill in
HHEER - B MRy RiE T  EVRIEAAEEE L -

the table in the answer sheet.

Seed phenotype
Plants e p
Black Yellow-brown White

By = i 2

P,

P,

F1

La

Fa

Problem 4. Determine if the investigated non-allelic genes A and B are linked.

BIRE 4 BRI ATHIIREHEAN A K B 24 -

1.4.1. (1 point) Determine frequency of phenotypic classes in F, by seed colour.

14101490  FIFHEFAVEREHER] Fa A ERE AR
To answer this question calculate the number of seeds in each class. Use the codes from Table 1.
B o (BB LR TR E R AR 1= o AR —Z S -
Fill in the table in the answer sheet.
B FRWIEAT A R FTb 2 et o -




No Number

of class Seed phenotype g o

KR

PR mTevEEm | mTemE
AR

Total number of seeds

EEROEEE

1.4.2. (3 points) Determine the ratio of the different phenotype classes by the colour
142 (345}) FIFH Fa fE K7 2 BAOH]E A EIfE AR EA

of the seeds in F,. Fill in the answer sheet using the code of the correct answer:
EEfl - FEB AR FIEA RS 2 2 A -

Code White Yellow-brown Black
A% HE& =R B
A. 0.50 0.25 0.25
B. 0.50 0.19 0.31
C. 0.56 0.16 0.28
D. 0.42 0.14 0.44
E. 0.44 0.15 0.41
F. 0.50 0.14 0.36
1.4.2.:

1.4.3. (3 points) To determine whether there is linkage between the genes being
1.4.3 (34)) AR AT AT BRI SR T - IRARER Y Fa 18112 Bt SIS
investigated you must specify the expected ratio in F5 in the case of no linkage. You
HHARELLGY » A IRTE 1.2.2 R AL IERENEZ - (R eI REES Y 8 5
an receive the points for this task only if your answer for 1.2.2. is correct. Record in
K& FREANEEZEMIT 2R -

the table in the answer sheet:




Phenotypic class Ratio (%)
TR R EEZR(%)
White seeds
HET

Yellow-brown seeds

HiFET

Black seeds

RET

1.4.4. (3 points) Specify the expected ratio by seed colour in F; if the

1.4.4 (357) BGEPT I ATAY AN AR B fy5e = lidH - 55 A1
investigated genes A and B are linked completely. You can receive the points for this task only if
Fa 1 SZBRELEGIRVHARHE - HAIRAE 1.2.2 HRHEEMERYE T - R4 e EES 8
your answer for 1.2.2. is correct. Record in the table in the answer sheet:

A B R A E G 2 R -

Phenotypic class Ratio (%0)
IS A EE#(%)
White seeds
BT

Yellow-brown seeds

HiFET

Black seeds

BT
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1.4.5. (3 points) Using y2 method, determine whether to reject or not-reject (accept)

145@4)  (HERH-RITOARTEE @2 AR il 3 i B -
your hypothesis

Calculate the y? value for Hg (null hypothesis)being “No linkage” using the formula below:

FIF AT GET R BRI E - R ERE Ry AN e -

* = Z((Ei- 05)° | Ej),

where E; is the expected frequency of the phenotype class i. O; is the

AR - B (AR fE G h R A N EBRRRAHIRHE - O

practically observed frequency of the same class. Use two decimal places during your
P2 SR T IR M BRAVER - SHIET R EAYEE R

calculations. Record in the answer sheet by the y? value (with two decimal places).

/NEEER AL G AR - TR SR EEAZZEZE T (CUNBER R 52 Z0R) -

1.45.

1.4.6. (3 points) Use the table of % distribution to determine what is the maximum

146 (347) N EFT Y -R 5 0Bk - HebR SR 2 Bk
probability (p) of your Hg (null hypothesis)not being rejected (being accepted). Write the codes
AJREMER(p) » #ELAHAI I RE SRS & [EAE - R N AR IEMBE RAVEBEAZEZE T -

of the answers on your answer sheet.
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Table of 2 distribution ;4

Value (p) of a significance level y* -EJ51& (p)dIREZ /K %

o
-

0.99

0.95

0.90

0.75

0.50

0.25

0.10

0.05

0.025

0.01

0.02
0.11
0.30
0.55
0.87
1.24
1.65
2.09
2.56

© 0O N o O b~ w N B

[EEN
o

0.10
0.35
0.71
1.15
1.64
2.17
2.73
3.33
3.94

0.02
0.21
0.58
1.06
161
2.20
2.83
3.49
4.17
4.87

0.10
0.58
121
1.92
2.67
3.45
4.25
5.07
5.90
6.74

0.45
1.39
2.37
3.36
4.35
5.35
6.35
7.34
8.34
9.34

1.32

2.77

411

5.39

6.63

7.84

9.04
10.22
11.39
12.55

2.71
4.61
6.25
7.78
9.24
10.64
12.02
13.36
14.68
15.99

3.84

5.99

7.81

9.49
11.07
12.59
14.07
1551
16.92
18.31

5.02

7.38

9.35

11.14
12.83
14.45
16.01
17.53
19.02
20.48

6.63
9.21
11.34
13.28
15.09
16.81
18.48
20.09
21.67
23.21

<0.01
>0.01
<0.05
>0.05
0.01
0.05

TmMoOOw>

1.4.6.

1.4.7. (3 points) Using your value of p, determine if genes A and B are linked

1.4.7 (347)

. Calculate the distance between genes A and B (in cM) if they linked. Record in the
BN A AR B RlisH - 555
answer sheet the code of correct answer.

{EFITREY pE - HFIELN AT B & A

A E S T AR IEMEE ZEAYCHS -
A. There is complete linkage between genes A and B. The distance between the genes

1S 6.94 cM.

BN AR B Ryl - AIEHYEERER 6.94cM

B. There is complete linkage between genes A and B. The distance between the genes

IS 12.36 cM.

BN AR B Ry5e s - RiEHYEERER 12.36¢M

C. There is complete linkage between genes A and B. The distance between the genes

is 27.78 cM.

BN AR B Ry5e i - RIEHEEEER 27.78¢M

D. There is incomplete linkage between genes A and B. The distance between the genes

IS 6.94 cM.

BN AR B Ry A 5e 2ltsH - W& HYEERER 6.94cM

I I BEE - DA B (CM)SFRTS -
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E. There is incomplete linkage between genes A and B. The distance between the genes
is12.36 cM.

£ AR B Ry A 5e 2 ltsH - W& HVEERER 12.36cM

F. There is incomplete linkage between genes A and B. The distance between the genes
is 27.78 cM.

BN AT B B A se el - i avEERES 27.78¢cM

G. Genes A and B are not linked. The distance between the genes is 6.94 cM.
R AT B ERSH - {9 EHYEEEE R 6.94cM

H. Genes A and B are not linked. The distance between the genes is 12.,36 cM.
RN AT BB - WY EERE Ry 12.36cM

I. Genes A and B are not linked. The distance between the genes is 27.78 cM

FLR A RO B WEEIRREE > W B BYEESE s 27.78cM
J. Genes A and B are not linked

FEA AT B Il R

1.4.7:
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Task 2: (30.5 points) Identification of trp mutations in yeast Saccharomyces cerevisiae

BiE2(3055)y)  EAIERRIEHY trp ZE58

Materials and equipment

BEATRE Rt

1. Tubes with culture liquid. 12
EHEBRRNEE

2. A plate with 12 wells. 1
12 fLHYRFE I

3. A tube with Erlich reagent. 1
& Erlich s EIEVE

4. A tube with indole solution. 1
ol BARNEE

5. A tube with anthranilate solution. 1
& anthranilate 75/ HYEVE

6. A tube with water. 1
EHAEKNHE

7. 1 ml pipette. 13
1 ml IR E

8. A sheet of white paper. 1
H&#—5R

9. A container for used pipettes. 1
B (5 B IR E H A s

10. Paper towels. 1

et

You are given the yeast Saccharomyces cerevisiae as an experimental organism. The
ARE SR R R Ry B el - T (8 Rl R A0 S A s

scheme of life cycle of this organism is presented below.

& ®
\
B2
OFSNG
@)

These yeasts have alternating haploid and diploid phases during their life cycle. The fusion
FERFRER A0 S T o3 IR B A A S G T o BTG mT Rl S A5 G
of haploid cells gives rise to a diploid cell which through meiosis can produce four haploid cells
TR RSy 240 R (E BB ARG AR - B H BEARFERVERE -
with different genotypes.
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The scheme below shows the pathway of tryptophan biosynthesis in the yeast

AT FRORH I R R A N SR SRR -

Saccharomyces cerevisiae. The scheme shows some intermediate products and genes responsible
gy — s R EY) DO E R E R AR A -

for the synthesis of enzymes of this pathway.

chorismate — 5 anthranilate —_—, _, — indole— —3 tryptophan
chorismate anthranilate s

trp2 gene trp4 gene trp5 gene
trp 2 F[A trp 4 F[A trp 5 F[A

Mutations in the trp genes lead to the accumulation of the intermediates in the culture
trp EARYZE S KBS BRI PR EYIHY 2 -

liquid. Two intermediates of this biosynthetic pathway, anthranilate and indole, can be detected
FEREAAB R HE Y 2 (& [ ZEY7) anthranilate B > W[ LLAIA Erlich S0K

in the culture liquid of the corresponding mutants through colour reactions with the Erlich

BRI BB OB LR S A 2 -

reagent.

2.1. (1.5 points) Using a special pipette, add 0.5 ml of Erlich reagent to the control
21(1557)  [EF—FRFRAVIE (pipette) - i 0.5ml &y Erlich 5153 B IA0A

tubes with standard solutions of anthranilate, indole and to the tube with water (with no

47H anthranilate PIF/K(C4A anthranilate 1,945 )AVREERE SR T - BRZZBHO S
anthranilate and indole). Observe the colour change and record it in the table in the answer sheet
b W ASRACSHAT B ZEGHIRIEA -

using single letter colour code.

Compound Colour after Erlich reagent addition
ws=x?) AOA Erlich AR HIBRE
Water
K
Anthranilate
Anthranilate
Indole
Colour code: VY - yellow
Y-Ht
R - red
BREAOSR -
IR
N — no colour change
N - fEBH (L




15

2.2. (1.5 points) Which compounds will accumulate in the culture liquid if the

2.2 (15757}) RSB RALSE M EAN - ML EYE RRE

RS
mutants are grown in the rich medium? Fill in the table below in the answer sheet using one

T ? RIS E 2B R PIEE -

letter code.

Mutant Accumulated intermediate
ZREEE ERNTEEY
trp2°-

trp4 -

trp5°~

A — anthranilate

Code: A - anthranilate
I —indole
A%

O — neither anthranilate nor indole

O — F&4& anthranilate H74i

2.3. (6 points) Three classes of double mutants have been constructed in haploid S.

2.3 (64}) = %%Eﬁﬁ%!:“”“{ﬁ%ﬁ%ﬂz@ﬂﬂz rpxXtrpY trpZ ™
cerevisiae named as trpX TtrpY T trpZ F; trpX T trpY T trpZ T trpX T trpY T trpZ (sign «— »
X DY *UrpZ " trpX " UpY " trpZ ({4 RIS "4 B AR A
denotes mutant genes, sign « + » denotes wild type genes; all trp genes are located on different

FirA trp ZEREVAL A F S )

chromosomes).

Three matings between these mutants have been performed as shown in the table below.
= {EzE s Y = A T =00 R RFTR -

Each mating has generated all possible types of haploid progeny.
FHERCHE A T ATA A RE B RS 11X -

Please write down in the answer sheet the genotypes of all possible progeny from each

RS EE LR EICH TR E A A T REVERE -

CI‘OSS.
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Ne Mating Possible progeny genotypes
[t 3 B RERY AR E

trpX ~trpY “trpZ *
X

trpX ~ trpY “trpZ -

trpX ~trpY “trpZ *

X
trpX " trpY ~trpZ -

trpX ~trpY TtrpZ -
X

trpX " trpY ~trpZ -

2.4. (12 points) Clones produced by these matings have then been grown in liquid

24(1243)  ESRHATELSSIRE SRR ERAN > B0 ARk

medium, cells removed by centrifugation and supernatant collected for analysis. You now
HHAE > HY BRI LA E - BRAE IR E 1B e PRR

need to identify these clones.

Please test each of the 12 culture liquid samples for the presence of the tryptophan

s fgiliE 12 ERERE S A C R R Iy R R EY) WL S8k i e
metabolic intermediates and use these data for the identification of the trpX 7, trpY ~and trpZ ~
trpX ~, trpY ~ DUz trpZ ~ ZEZREE -
mutations. You are given tubes with supernatants from 12 cultures of S. cerevisiae. The tubes are

Iri e =5 12 8 RER_EFR - B RECARTHIECES 720, 1 EL 1)

labelled according to the mating (I, Il and I11) and clone number (1-4).

DLUR AR BI(A~A) 2T -

To test the accumulation of particular compounds, transfer 1 ml of liquid from each tube to
Ry T2 MFPR LGV RRR - BB NANREREL Iml B A 12 FLEFERIAYFLA -
the wells of the 12-well plate. Use a new pipette for each transfer!

FFRATEEEZ FRTHI E (pipette) -

Add 0.5 ml of the Erlich reagent (using a special pipette) to each well containing the 1 ml
LA 0.5ml Erlich stI({5E FIFF AR E) FIE LA Iml EFRAYFL(well) A -

of supernatant._Record the colour changes (using a single letter code) in the table in the

IR B LACERAE S EBHIRN (RIS -

answer sheet.
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Determine which compound has accumulated in each culture and record this in the same
EA S aVE R R ERAN BRI L EYEE - ISR EB RS LGN E—FRENA -

table in the answer sheet using a single letter code.

N Matin Tube Colour after Erlich Accumulated
) g Ne reagent addition intermediate
HC¥ SRt AOA Erlich #&HVBHE BN EEY
1.1
I trpX ~trpY ~trpZ * 1.2
X
trpX ~trpY TtrpZ - .3
1.4
1.1
I trpX ~trpY ~trpZ * 1.2
X
trpX " trpY ~trpZ ~ 1.3
1.4
.1
i trpX ~trpY TtrpZ - 1.2
X
trpX " trpY ~trpZ ~ 1.3
1.4
Code: Y — yellow A — anthranilate
5% - Y - e A — anthranilate
R -red I —indole
R-4If8 -
N —no colour change O — neither anthranilate
nor indole
N - fEBH b O - F& anthranilate 47

AR

2.5. (3 points) Identify the trpX —, trpY ~ and trpZ ~ mutations. Write down names of

2.5 (347)

% 7E trpX , trpY B trpZ " 288 > 175

GBHYRBAEA

the genes in which the trpX 7, trpY ~ and trpZ ~ mutations are located in the table in the answer

trpX 7, trpY B trpZ "2 ELN S RIEHE 2 trp2 - trpd 2 trp5 AR o

sheet.
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Gene Mutation
#HR Zess
trp 2

trp 4

trp 5

2.6. (3 points) How would the experimental results change if the
26 (341) ISR trpX T B trpY T ZEEALIN Ry e
trpX ~and trpY ~ genes were completely linked? Record in the answer sheet
iR aEpon ? FEmEEEZNATHENEZEN -
the letter corresponding to the correct answer:

A. The number of different progeny genotypes would be reduced.
FAERA AR &R D -
B. The results would not be changed.
SRR G -
C. Phenotypically wild type yeast may be produced.
A Al RE A By A MR AR I R -
D. The number of single and triple mutants would increase.
LES VELS T TR

2.6.:

2.7. (1.5 points) How many genotype classes would be obtained if the three genes
2.7 (1.5457) WIS trpX -, trpY — B trpZ ~ ZESBFLNER A o [F] — S thfs E H
were located on the same chromosome and were 100 per cent linked? Write the number for each
selReE o Rl A R AR AR IR 7 A G AR -
mating in the answer sheet.

2.7 1

2.8. (0.5 points) Which mating will give the single mutant accumulating

28(0.54Y)  WAEACE d Ak 2 6% anthranilate g #2528 2

anthranilate? Write the mating number (1, Il or I11) in the answer sheet.

ARG PNE AR, 1) -

2.8.:
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2.9. (0.5 point) Write the genotype of this mutant in the answer sheet using the
29(0.5490)  HERAVEARAHE({rp2 -~ trpd 5 trpS)fEE R GNE N iE(lE
actual gene names (trp 2, trp 4 or trp 5).

ZE S REA LR Y

2.9.:

2.10. (1 point) Which of the double mutants has to be mated with this anthranilate-
210 (173) W REEEAFAMEERIRAA  DEZED o fdE e 2 Y (E S
accumulating single mutant to get progeny with wild type genotype? Write the genotype of this
Bt —#& AR anthranilate HY B ZEE(ERGACAC 2 DL FRAYEL A AT (trp2 ~ trpd B trp5)
double mutant in the answer sheet using the actual gene names (trp 2, trp 4 or trp 5).
A ZE M 55 H P — B 2R S EL R Y -

2.10.:




