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1. UL H (nematode) [FMEREH R — XY BRI E . MEMEA W
SXYLtafR (XX) , Tk RE—% (X0) o &AL T XY AR Ar
HH (allele) &i&FEEIIMEEIERT . 42— 25 BF A= 20 ) I HU Al —
S R AT L . S AR ERE L LE R 2 (C )

The sex of some nematode is determined by an X0 chromosomal
arrangement in which the males have only one sex chromosome (X0),
and females have two (XX). Assume that a recessive lethal allele
on the X chromosome causes death of an embryo in nematodes. What
sex ratio would result in the offspring if a cross were made

between a female heterozygous for the lethal allele and a normal
male? ( )

A, BEREEEA:T 4:1 female to male
B. MERELE2:1 2:1 female to male
C. MEHELE3:1 3:1 female to male
D.  MERELEL:1 1:1 female to male
E.  MERELEL:2 1:2 female to male

2. EAZANM AL W) A A0 A 22 o RE RN HHIE T B R 2 ( )
The genetic material of eukaryotic cells is duplicated during
which stage of the mitosis. ()

A. S S phase
B. Gl # Gl phase
C. M M phase
D. G2 # G2 phase
E. BLEEIE None of above
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3. WIR— FUNRMA Ry A FE R 2848, DURIERhiR R 2 Emm? ¢ D
If a mouse bearing a mutation in some of its somatic cells, which
of the following statements is true? ( )

A HEREHERE
All of the animal’ s offspring will carry the mutation.
B. HJEAME I 1A 1% RAL
Some but not all of the animal’s offspring will also carry the
mutation.
C. &) M H e RBAE T e A 1Z R FEUN LA
Both the animal and its offspring will show the mutant trait.
D. iz, MAEH G RERA R FEUM R A
The animal but not its offspring can be affected by the
mutation.
E. DLE®E
None of above

4. BRAMEZE 0 C )

A Barr body isan . ( )

A, IEE X Getafk active X chromosome
B Y Jettfh active Y chromosome
RGN SR inactive autosome
SV HT X e fhfhk inactive X chromosome
SVEHT Y e fifhk inactive Y chromosome

=2 0w

5. —B{RNA #4124 5 —~AUGAUUGCGC— 3™, HB'E Y H. b DNA 412 ( )
Given the RNA sequence 5’ — AUGAUUGCGC-3’, what is the
complementary DNA sequence? ( )

5 —ATGATTGCGC- 3’

5 —GCGCAAUCAU-

5 —~TACTAACGCG-

5 —UACUAACGCG-

5 —GCGCAATCAT-

b

b

b

b

e 0w
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6. MR —BOOUEE DNA 431, BRI 1) BE R 1 73 Ll 24%, S JH e e ) B /R
Harthz? ( )
If the percentage of adenine in a double—stranded DNA molecule is
24%, the percentage of cytosine is? ( )
A. 24%
B. 25%
C. 26%
D. 76%
E. 0%
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7.

10.

BRI ) SARZEME v, EE#E (O WERE (e 2B, W
RN AR IE 5 30 ) SR 5 — AR R i R e ie, AR EeH2 6/16
FIIRE, 2/16 FIIRYEA, 6/16 LIREM, 2/16 A IREM. A A ol fe
RARFERAZE? ( )

In fruit fly Drosophila, red eye (W) is dominant to white eye (w)
and normal wing (C) is dominant to cut wing (c). When a cross
happened between a white, normal wing fly and a red eye, normal
wing fly, the ratio of offspring is 6/16 white eye, normal wing;
2/16 white eye, cut wing; 6/16 red eye, normal wing; 2/16 red eye,
cut wing. What is the most likely genotype of the parents? ()
wee X wwee

WwCe X WwCc

WwCc X Wwee

WwCc X wwCc

wwee X wwee

= 0w

EER, MGt E ZW TR 2 72, AR5 SRk R JE R AR m D
M (C )

In birds, males are the homogametic sex (ZZ), while females are
the heterogametic sex (ZW). A mutation in bird mitochondria DNA
could pass ( )

A, BREAE T FACHE Y from maternal bird to F1 female bird
B. N SAL R TR Y from paternal bird to F1 male bird
C. AMB A and B

D. PAEFIATT None of above

WAL b RR A T FE R IR () -
The genetic code is said to be “degenerate” because ( )
A, ZREN TS T H w2 2R
There are more codons than amino acids.
B. ZIRE AL TLEAS RV b g A AH [ 1) 28 B PR
Different organisms use different codons to encode the same
amino acid.
C. Z=IRERYTFEA RVl b g A AN 7] (1) 28 B R
Different organisms use different codons to encode the
different amino acid.
D. —SE =TI A 1 — R
Some codons specify more than one amino acid.
E. —Se =1 gmh 2% L% 1

Some codons specify the stop codon.

IR ARREY IR XA 4 RSN, XA S, A MR
2R T? ()

If a diploid organism has 4 types of allele in gene X, then for

F3W JH8M
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1

this locus, how many different gametes a certain individual could
have ( )

1

2

3

4

12

m o O W =

. AW GEEE “X” R 47, 40, F£209)

BHEULR, /NS B AR AN ME I A R 4B i h 3 R IA .
Typically, a small subset of genes are expressed in each type of
cell within an organism.

T UK, RN AR L A A 125 460 9 A8 6o 25 DR A 2 2 Y 3 BT 2 e B /)N
Frameshift mutations generally have less drastic effects on the
phenotype than substitutions.

—IMAA B B 5 A — A A A R Ltk AN RE AR H — /N AR O Y
LT

A man with blood type B and a woman with blood type A could never
produce a son with blood type O.

B AN 7 8 e P 10 6% e MU PR () SRS 2 e Bl A7 AE A 00 e R AR
JoE

A transposon without a transposase could also translocate with the
help of external transposase of the same transposon.

TEZNYIH, miRNA F 8 455 FF P4 A% B b mRNA SRR R RIS .
In animals, miRNAs regulate gene expression mainly through binding
and degrading target mRNAs.

- WHEE GEEUWENERE, 88 150, L4590

— LA SR T ZLAE R M B SR S 6 B A PR AT I A . 1581

ﬁ‘%%ﬁu?: 44 BRLLAEEI, 36 BRIEATEEM, 32 BRELALLI, 40 #kEFEGH
Al R B B A B AT I 7Y i RS 1) R 0o 3k PR s o], B a8 R 5 4 At RO (B

WEH RS [ FRRM T RI7E (x2) MBEHE (degree of

fre

Ag
to

edom) HIXFHEZE].

eneticist testcrossed pea plants with red flowers and hairy foliage
plants with white flowers and smooth foliage. He obtained the

FAam JL8M
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following results: 44 red, hairy; 36 white, hairy; 32 red, smooth; and
40 white, smooth. Are these results consistent with his hypothesis
that flower color and foliage type are controlled by independently
assorting genes, each segregating two alleles? Show all work including
values obtained from chi—square table.

Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x :
Freedom 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0.000 0.004 0.016 0.102 0.455 1.32 2.71 3.84 6.63
2 0.020 0.103 0.211 0.575 1.386 2.77 461 5.99 9.21
3 0.115 0.352 0.584 1.212 2.366 4.11 6.25 7.81 11.34
4 0.297 0.711 1.064 1.923 3.357 5.39 7.78 9.49 13.28
5 0.554 1.145 1.610 2.675 4.351 6.63 9.24 11.07 15.09
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12.59 16.81
7 1.239 2.167 2.833 4,255 6.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20.09

2. BRFE—ANSHEAR /NG L, AR ABO MAFFE Hardy—Weinberg P4 .
XA B 1000 AN AR A an ~, {22 B Z4AT AB i N U BRIk T

D) iSRG X S BHEAG H S B ARETP g ABO LB &SR LR 1) 7, A 7 i
FERIZ, (9 43)

2) BRUFIAB BRI iZSHZ/DN? (64)

Mm% (Blood Type) A% (Number of People)
A 90

B ?

AB ?

0 160

Assume that the ABO blood types in an isolated island are in Hardy-—
Weinberg proportions. The blood types of 1000 people from this island
were determined to obtain the data (with the B type and AB type data
not available) (see the table above) :

1) Estimate the frequencies of the 7', 7, and 7 alleles of the ABO
blood group gene from these data.

2) How many people are B type and AB type respectively?

Fo JL8M
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3. a b cRRFRIAT X Rtk B = AR R I = AN B RAR ) 2%
EHER RS =N DA R AR 2l S IR R AT 2458, SRRV OLIL R &

Phenotype FHl Number ¥(&
a b ¢ 3
+ b ¢ 392
+ + 34
+ b 0+ 61
a b + 32
a + ¢ 65
a + + 410
+ o+ o+ 3
Total: 1000

1) X =R X Getatk B R IERIT 2 BRER, SEA R 4 A M SR i ) 22 K] 7Y
AT 4?7 (540

2) afl b, bM c, afl cFHFBPEELELZD? (55)

3) HRAERE (RIHEFR) ££/0? (54

Drosophila females heterozygous for three X-linked recessive mutations,
a, b, and ¢, were crossed to male homozygous for all three mutations,
the following progeny were obtained (listed in the table above) :

1) What is the correct order of these three genes on the X chromosome
and what is the genotype of the female PO ?

2) What are the genetic map distances between a and b, b and ¢, and a
and ¢ ?

3) What is the coefficient of coincidence?

M. ZERER (EEREFSUREE) (B 1654, 34590

1. HRIEFRAR (DMD) A& —FhZE L X G ARS8 1 Fa S . B miL
WEW gk £ IhRE, —MK 20 $ZRIAETS. FHXANK RER V-5 F1 1V-6 Bk
DMD B, ZEXRRWMREE V-1 Ml V-2 ERIE, &850 2/ DRERIEERIX—%K
Jim 2

Fem J8m



FHEAG: 842 BHH AR L2

Duchenne muscular dystrophy (DMD) is caused by a relatively rare X-
linked recessive allele. It results in progressive muscular wasting
and usually leads to death before age 20. The males labeled IV-5 and
IV-6 in the following pedigree are affected with DMD. What are the
risks that V-1 and V-2 will inherit this disorder?

L Q 5
I 1L ©T4

T
S LT

2. 2R TR TR R R i A2 — i 5 S5O TR R AR AL 10 5 e LR B M 05 « 72 IR
IR AR JRAE R R L, PAHFER R AE AR, S E— PR P VBT 55 9
Bro XWERARE I-1 1 1-2 AMER) PAH FERBEAT PCR 348 FNEED) J5 ) FL Ik 25 SR
To MR TELEX K 28 1-3, 1-4, I11-3, I1-4, II-5F1111-2
ANMER PAHFERI AL, gk aE T 2 3 i H

Phenylketonuria is an autosomal recessive disease that results in
decreased metabolism of the amino acid phenylalanine. In the shown
Phenylketonuria pedigree, a point mutation occurs in the affected PAH
gene leading to the loss of a certain restriction enzyme site. The gel
electrophoresis result of I-1 and I-2 individuals after PCR and enzyme
digestion of their PAH alleles is as follows. If you use the same
strategy to genotype 1-3, 1-4, I1I1-3, II-4, II-5 and III-2 in this
pedigree below, what will be their gel electrophoresis pattern? Please
draw the gel electrophoresis results.
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1 2 3 4 5 6 7
I ® O
1 2 3
-1 -2
1.3kb —
0.9 kb _
0.4 kb _—

3. BN RINAEE BT Sonic Hedgehog 3R ZRS W58 - X A FiAS
7] o AT ML FiX 72 T 3o 5 AL DY BOR B I AR R . an SR AR X
TR, VB TH SIS RIS UEARAT T X — {5 1 AR RE

A research group found that the Sonic Hedgehog genes in mice and
serpents differ in the ZRS enhancer region. They hypothesize that this
may be the reason for the evolution divergence of limb development
between mice and serpents. If you were in this group, please design
experiments to test this hypothesize and explain.




