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— ~ The following table presents chromosome data on four species of plants ':eiﬁisl Metaphase
oot tip
and their F1 hybrids: (12%) : chromosome Numberof  Number of
. . Species or F1 number bivalents univalents
a. Deduce the chromosomal origin of species A (4%) A 20 10 0
) ) 8 20 10 0
b. How many bivalents and univalents would you expect to observe at ¢ 10 5 0
. . . . . D 10 5 0
meiotic metaphase | in a hybrid between species D and species B? AXB 20 0 20
4% AXC 15 5 5
(4%) AXD 15 5 5
: . CXD 10 0 10
¢. How many bivalents and univalents would you expect to observe at
meiotic metaphase | in a hybrid between species C and species B?
(4%)
= ~ Waxy endosperm (wx), shrunken endosperm (sh), and yeliow seedling (v) are encoded by three wx sh V 87
recessive genes in corn that are linked on chromosome 5. A corn plant homozygous for all three wi g: r/ 3 43;
recessive alleles is crossed with a plant homozygous for all the dominant alleles. The resulting F1 wx sh v 3478
are then crossed with a plant homozygous for the recessive genes in a three-point testcross. Wx 52 4 15;5
. wx S v 1531
Following are the progeny of the testcross: wx Sh V292
a. Determine order of these genes on the chromosome. (5%) Wx sh v 280
b.  Calculate the map distances between the genes. (5%) total 10,756
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Term Definition

1 | phenocopy A | The percentage of individuals with a particular genotype that express the expected phenotype

2 | pleiotrophy B | A trait determined by an autosomal gene that is more easily expressed in one sex

3 | polygenic trait C | Atrait determined by an autosomal gene that is expressed in only one sex

4 | penetrance D | A trait that is determined by an environmental effect and has the same phenotype as a

genetically determined trait

5 | sex-limited trait E | Atrait determined by genes at many loci
genetic maternal F | The expression of a trait is affected by the sex of the parent that transmits the gene to the
effect offspring

7 | genomic imprinting | G | A gene affects more than one phenotype

8 | sex-influenced trait H | The genotype of the maternal parent influences the phenotype of the offspring
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3. Doubled haploid . X FHEMAZ T A RAE S BEFHRITZ — > HELNEFEABETARELS -
4. CRISPR/Cas9 # 7 & #> & B 4 4 (gene editing) 347 SLE K F S F et - AR %G B H @A R @5 7] 64 % $h 82
%

5. % MM/ % AL (polymorphism) 2 8% ik tk ey Bnlt 0 FHELFIHE —BHENE —&#H Y MR ELEARFLE=#H
U ERABARRE B R A R AERA -

6. B AP B RIFILT » %REHER 9 R B F A % R H &4 (homozygous); E XMt ABEITERAE T
LeHEHEREESZER -

7. REIEBESENRSME  RRETTZHFAERERYD > e84 A(clone) Bl & # MK A 445tk H » Bk
W B X RE XM RN 8F R A S E R Y &4 (heterozygous) 2 3 1% 48 sk, °

8. 3 % % (pedigree selection)id % 7& Fs &% Fo X B 4583 -

9. #%H AR #(cytoplasmic genetic male sterility)g) = 275+ » A line ~ B line #1 R line % & near isogenic lines ©

10. @ F AT o BB E A @B (recurrent parent) Z 4 Zh AR A FEME - BB MR TR EBITHE B A X —KEBET
REHRE M 4 THRATHE - 2o RA 5 FARET U R KBS S K A (alleles) » AITH S T4
ITEHE THEXAX—REHEZTHR -

11. A% ¥ » antheridiogen 9] ;& & B F 42 2t 5] » H F antheridiogen & #8/ IAA 8958 B % » o fe il % o 2 6 ¢
TFREME R ] TREMIF -

12. %4 % E 487k (Pure line selection) B A #| A 244 B ey MK EATER > EE BRI HE KRN ARG ER -

13. # % # #87%(Pure line selection)f& % — R 3B 3% 852 T3k H 7T Bl & Ak 2 40 % » 03R48 #8% (mass selection)id F % & %
FGEMMBEER - REBER BB S -

14. #h % # 48 7% (Pure line selection) & ;% 4-i% #& /% (mass selection)i@ F L5 A B T 09588 » UL A EE Fmeyiik
2 -

15. ;&4 % M 7% (Bulk population) ¥ ¥ F 1% % sk (single seed descent) 252 1% » i@ F B F2 B Fa X202 A R F R 478
i » H F bulk population TR A+t BE B AMUREHERAE  ERANSERESE  He 04 REWNEE
MUK -
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A FEWARERARAZE A BEMEAR 4 (dominant epistasis ) 2 15 2 (1 9) 4wk {55 LA B A4 2
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B. 3 A+ F a6 B AR ( x  test of goodness-of-fit) st B #R A MK b R FAEA Mk tb 2 T H B8 A A K Bst 4
B0 o) °
C. 240 P<0.05 B & dAE(dD) =1 85> a4 3.84; % df=2 85 » £ H A4 5.99; % df =3 05 » k5% 7.81 « 448 1
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