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1.F #4746 5 75 2 1% & (heritability) 1% 7
(A) B =RERR
(B) MR
(C) Hifs
(D) BF&H

2 F Mg ER A EEE AT ET
(A) AAEHR
(B) #BH A
(C) F R/ KF &5
(D) g fra#

3. FHHME, MEEROREEAFKABERBRER?
(A) #HB-HEBELHH
(B) R385 54
(C) 2AHRMEF
D) $RE—BH&IHHES IR BT

4, FTAMBRASE, FEARHY
(A) ™4 F-(intronic) g £
(B) 4% .k % # (nonsense mutation)
(C) 4% & % 4 (miss-sense mutation)
(D) &2 454 % 9 (frame shift mutation)

5. B EzREYE, TAMMEAR?
(A) % G6PD B £4:%
(B) B AL
(C) BEGIE S & & 4 iE
D) RERBTEMREER

6. HBE—EBAF Y, ShEERlZ B
(A) A8 M ¥
(B) 3 &8 2 #7
(C) % & #1 5-#t (phylogenic tree)
D)YB&Eo#

7. #REMEF, ABAZMEARZREANS?
(A) 7R
(B) &2
(C) Ep 3z A
(D) B H
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8. FHfTE4udt, RESHERAREY
(A) RT-gPCR
B) b FEB%E
(G- P Sy
(D) RNA & /-

9. RARBHZIEF BT FlTET?
1: PCR amplification
2: ligation
3: restriction enzyme digestion
(A) 1>3>2
(B) 3>2>1
(C) 2>3>1
(D) 1>2>3

10. F T 5 M < € 2 £ 2 ¥ Hardy-Weinberg 228 15%H 7
(A) B

(B) REMLIEAC
(C) AEA TAHE
D) #¥E 4

11. A genetic disease “X” is a recessive disorder. If a phenotypically unaffected couple produces an affected offspring,
which of the following probabilities is wrong?
(A) The probability that both parents are heterozygotes is 100%;
(B) The probability for an offspring to be a heterozygote is 50%;
(C) The probability that any 2 out of the next 3 offspring will be phenotypically unaffected is 14.1 %;
(D) The probability that the next 3 offspring will be phenotypically unaffected is 42.2%.

12. Which of the following events, occurring within a tandem repeat sequence, will cause expansion or contraction
of the sequence?
(A) Endoduplication;
(B) Homologous recombination;
(C) Unequal cross-over;
(D) Error-prone DNA repair;

13. Which statement about imprinting is wrong?
(A) Imprinting is involved in sex-specific gene expression.
(B) Imprinting occurs most often in sex chromosome.
(C) Dnmtl is involved in imprinting.
(D) XIST gene is an imprinted X-linked gene.
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14. Which statement about changes in DNA methylation during human development is correct?
(A) Genome-wide demethylation occurs after gastrulation.
(B) Erasure of sex-specific imprinting occurs at early embryo stage.
(C) Genes in oocytes are more highly methylated than in sperms.

(D) New sex-specific imprinting occurs before spermatogenesis.

15. Which statement about histone modifications is correet?
(A) H3K9 methylation is inhibited by CpG methylation.
(B) H3K9 acetylation is involved in gene silencing,
(C) H3K9 deacetylation is preceded and promoted by MeCP2 binding.
(D) H3K9 methylation is involved in gene activation.

16. Which of the following descriptions about human mutations is wrong?
(A) Hotspot mutations occur in GC doublets belong to transversion mutation.
(B) Mutations caused by deamination include cytosine to uracil change, and adenine to hypoxanthine change,
and belong to transition mutation.
(C) Mutations caused by deamination include cytosine to thymine change.
(D) Mutations involving methylation include cytosine to thymine change.

17. Which of the following descriptions about human mutations is correct?
(A) Mutations caused by deamination include guanine to xanthine change, which is a type of transversion mutation.
(B) Transition mutations often occur by depurination.
(C) APOBEC, a protein that fights viral infections, mutates the double-strand DNA by changing cytosine to
thymine and causes human cancers, such as colon cancer.
(D) Oxidative damage causes transversion mutation, such as G:C to T:A change, which is common in cancers,

such as lung cancer.

18. In a country, the incidence of a disease called PKU is 1/3600. What is the carrier rate of PKU in this country?
(A) 1.67%
(B) 3.3%
(©) 50%
(D) 0.98%.

19. Human maturing oocytes are arrested in meiosis II and then wait for fertilization. Which of the followings
would be wrong for meiosis-II arrested oocytes?
(A) The oocytes are diploid.
(B) Chromosomes ate condensed.
(C) Sister chromatids have not separated.
(D) Homologous chromosome pairs have separated.

20. Which of the followings is correct about the prophase in meiosis I?

(A) DNA content becomes half of that in mitotic prophase.
(B) Homologous chromosome undergo exchange, namely “crossover”.
(C) Sister chromatid exchange does not occur in this stage.
(D) Replication of sister chromatids occurs in this Staﬁi 3
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21. # # DNA i RNA g4, FTHIME8%R7
(A) DNA 3 § 4% 884 85 42 ik, RNA M AB A% B 48 K,
(B) £ 5585 ¥, RNA % DNA &%
(C) 7% DNA X % o4 B form =8 &HBF4L
(D) DNA g RNA % f 5l % — &5 4&(phosphodiester bond)i¥ it &4

22. F ol A A FA— & RNA 51 7
(A) B2 7% (adenine)
(B) B % (uracil)
(C) Ba-#=% (cytosine)
(D) B A&z (thymine)

23. 5-ACCGTAAGGCTTTAG-3’ DNA 2 Z# % (complementary strand), 4% # 8 7| H4T 7
(A)5°-ACCGUAAGGCUUUA-3’
(B) 5’-CUAAAGCCUUACGG-3’
(C) 5’-CTAAAGCCTTACGGT-3’
(D)5-ACCGTAAGGCTTTAG-3’

24 B A S A ey R BB ¥ E R, kT4 adenine 4 F 4 A 20%, Rk B 6 guanine S & A 7
(A)10%
(B)20%
(C)30%
(D)40%

25— Rt EERREBBREAED Y, ENF M GERDT

Treatment Result
DNase no degradation
Alkali degradation
Heat aboarder melting transition temperature
Nucleotide composition A=C>>G

Rk ENERWEARATRS
(A) E & DNA (ssDNA)
(B) % % DNA (dsDNA)
(C) E A% RNA (ssRNA)
(D) % 3% RNA (dsRNA)

26. & AMP & de novo synthesis B2 ¥, F7H—HEF R LT ESRAHM 7
(A)Asp
(B) Val
(C)CO;
(D)Gln
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27 FHMEmE 2 R E T3 R (uric acid) R AR @M E (gout)?
(A) Alanine
(B) Cysteine
(C)UTP
(D)AMP

28. @b B (purine nucleotides)Z S ARBAL ¥, FTHEREF 2 AR ISR €18 K dATP B4k, 5T 2R 410,
A B e 2% E (immunodeficiency)?
(A) Adenine phosphorbsyl transferase
(B) Xanthine oxidase
(C) Adenosine deaminase
(D) Purine nucleoside phosphorylase

29. F ) 9F — 46 75 5 B4 A B 2 salvage pathway 4 & R RRAFEL 7
(A)Severe combined immunodeficiency disease
(B) Xeroderma pigmentosum
(C) Balloon syndrome
(D) Lesch-Nyhan syndrome

30, a2 B hE T Eed (methotrexate) 7 IAp &) T 7| HEEEF 7
(A) Bt 884 X85 (thymidylate synthase)
(B) #: prafigi8s (glutaminase)
(C) #: 885 A7 5§88 (glutamate dehydrogenase)
(D) —H %8B R 8 (dihydrofolate reductase)

31.DNA RAMEEANE - £ P —EEAA ¥ X ~& sequencing by synthesis (SBS) ¢
FMRTRAERFEFX/TE T  F—ifkEd SBS REH?
(A) Oxford Nanopore Technologies: MinION
(B) Ilumina: MiSeq
(C) Sanger dideoxy sequencing
(D) Thermo Fisher Scientific: on Proton

32. AJata oA B 48 (nuclear genome) ¥, protein-coding genes #9# B K4 A 7
(A) 2,300,000
(B) 230,000
(C) 23,000
(D) 2,300

33. TR A RS ELRE T FRAFUA A REHBMRF RS markers ?
(A) E— &% E (single nucleotide polymorphism)
(B) #4452 (microsatellite) (also known as short tandem repeat polymorphism, STRP)
(C) #ARHF E (minisatellite) (also known as variable number tandem repeats, VNTR)

(D) # H 3 % E(copy number variation)
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34 AdER S B RAREA FREEARESS?
(A) 2~ B TR @AM ES 1
B) R~ BHEHEI]FA 0 bHIEE -
(C) &+d it -
(D) &+hERAME-
35. B A Ep R 4% % 9% (imprinting disease) SR —TFTAFHE?
A) 2REARBTRAECERE -
B) 2HaFRETRATRR -
© HErmAGILHBETR: SR Hbpmll A hERETRIERE -
D) £EEATLEFRFEYRE DNA 83 LE84L (acetylation) Ff3EIE
36. B4 genetic mapping &) % 7% % » linkage analysis MR association study #93%ifaE AR 7
(A) Linkage analysis #F & ft#c# unrelated individuals R3&47
(B) Association study #F&Z 4% family samples R igA4T -
(C) Linkage analysis & 8247 & JF % 4F - —ERF8 linkage analysis 5-€#y linkage peak
BEREL ~20Kb A NHEN  AEHHEMEIRNEE R ~BEABFE -
(D) Associationstudy B RBRZBEABERS (LERFRER) HBBARBHRETLH -
37. B— 4 ¥ 8 % 2 (single nucleotide variant) X ARARB T HERFHE R > EEZRBRAL
B ¥ ri#4 T single nucleotide substitution o ¥ ] ;A F#—4& substitution RETEERELELET
(A) CT
(B) A>G
(C) A>T
(D) T>G
38. CRISPR/Cas9 4 B R S AR A B L ARFE T ERNER -
Cas9 #) 4 % & CRISPR associated protein 9 -
# CRISPR #94-% & T Clustered Regularly Interspaced Short Palindromic Repeats g 7
(A) BL_L#ik CRISPR 2 4% EZ o
(B) st b3 CRISPR & 44% -
30 LT EAHRE?

(A) BZ#EeEy > BAETHUHA PCR (polymerase chain reaction) # DNA &) FH K -
ER B ESEAY kK RSB DNA Bk
wAEUMA A ERZTA (genotyping) -

(B) & #tBat: (autosomal dominant) ik EmAmEE - —HAMN X R ER LR

(C) E o —Bmiar a4y DNA By —# 0 wELeMNGE R eRE -
ERAEEEFARE-—MEARDHRTHT -

(D) ABMABMZE > FUAREMEREATSH S DNA BHL A B R4
(FRéfhothst Eddh) # % -

BXREA




Mk 212 BarEBAe 107 FEEATFERLEFTARA
#8: ®HEEUD)

mE 212

k2 # 9 2% TR

40. SAF #5 AT E B A Y

(A) EHAFGAFERRERS » A RILBARBHEAX
$u % B 4% Donald Trump 5 DNA A 3] (dafpx XY de o SR O LE B A3 )
FhEEAE 10% U ESFFIRE -

B) AmHEER (genome) KARHZ 3,000,000,000 base-pairs °
B AN Emyz AT (2417%) % exons MR&ERHELAR protein °

(C) EEEBLEREAR—BEERER B AR —BAES (LRARFRERENR)
BARERER - ELBERETRAY -

(D) FwBm Rt RERHTRRE T EBEASARMERN - i Carbamazepine CAF A
Stevens-Johnson syndrome 3. fefv HLA-B*15:02 HB o

AL GERABEBBASEAEBFERXANGREETE LA - RTTHAE?
(A) Ed—35Q~5%) L RERERALEEEE 4% 4% (Hereditary nonpolyposis colorectal cancer, HNPPC;
.45 % Lynch Syndrome) » 3 8 X, &2 % &84 (autosomal dominant)
(B) HNPPC % & % #1 DNA 4284544 (mismatch repair) 2 2 B R # /7 5] &2
(C) HH 4 %5 Rrihss 5 MR 44k (Familial adenomatous polyposis, FAP) »
B LB APC RE 5 &
(D) FAP 7 AZ B8 % 4 & B #H E R4 % (microsatellite instability; MSI+) 45484

42. B#> CRISPR/Cas9 i B 4 # 3 4 78 A JR7
(A) CRISPR & ”clustered regularly interspaced short palindromic repeats” #9485
(B) & %25 B» tmt(bacteria) & & ¥i(archaea) ¥ A R 46 5 4 8 2 (phage) 49
#% % %95 #% % (adaptive immunity)
(C) BHAXES  CLRZER D LER k28 A Hif(model organism)
B JE 45 X M 48 (non-model organism)&y B 4F
(D) @B HaE R e » B AT SR 2 A AR L B %% (gene therapy)

43 A BEHREFFUATaHERE?
(A) BESBEABREESRELT
(B) X % # A& 4 5 % % (germline mutants) » R F & 3 4 £ & 4= i X % (somatic mutants)
(C) 8 A4t 24 B8 A 5] (whole genome sequencing)# & T2 MR R AL B
(D) BREAAME AR ARA R — RSl > S~ ZEMAWRERER &KX
£ 7§ P (loss of heterozygosity) 89 454
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44, i R ¥ tm AR RARSERE 0 #2011
EERHRETHASEAERT W Father #1 Father #2
(induced pluripotent stem cell; IPSC) XY male " Ai. XY male
: B R ,AA sons
Rk (chimera) | BALAR £ 7T 21 XX & XO, AA daughters }“\
WwEBAFZARELEREDRZLT - é Sa
oA AR 4 3 R 8 27 | reprosrem X
(A) FRAFBREE PARERETE .
Father #1 % Father #2 4 XY X0 | X ey female
(B) XX blastocyst Fik XX&XO, iPS cells T iPS cells blastocyst chimera
AA daughters ¥ 49 mitochondria DNA Y X0 cells
form oocytes

(C) Father #2 &8 -F 2 FRe9HEH]
(D) XY, AA sons &4 & 58 2R IR % Father #1

45 X MB L RASMENETSTE  FABADMOREEEE - 44 RE-HHR PRTE
A R AR B B - ST AT B IR
(A) Eilspisd R4 R ABLESY  BARKEL
(B) 35 &84l » & R %P7 § 15 (generation time) T/ B3k - BRI &
B—kTEmES TFK
(C) 4 & T B\ % s 2 F] 5 (hermaphrodite) 8% #3
(D) RETREH S SHFEAREHE (haploid) REER (diploid) ¥

ARG ROTHELRARLYT 6
BAF M7 ALE AR B ¥ 4a B8 (human embryonic stem cell; hESC) &y 443 - 178 % JE?
(A) & B3k B 38 — 459 4o B bk (cancer cell lines)#% 4% % ~ X 4 41k
(B) raEn—E sk - 1R R ¥ MRS (diploidy) iR &8 S - EELR
(C) saHNH B X ¥ i (induced pluripotent stem cell; iPSC) »
7F B} 4. %2 hESCs z P & £ B 5% 3,45 # (expression profile)# &y #3L
(D) hESC #h X BREEH B ABBERGRE > BLEFARERER LN FH

46.

# B 51k B (knockout mouse) £ E R AWM B LA A FHERT RN AE >

£ BBk B R RATAERESHENBEIIENE -~ P BRERF 8

(mouse embryonic stem cell; mESC)&9 % %4, - "B Gl ¥ AR E A H %

(homologous recombination; HR)# A8 BAT % » 4B sk 45 7 2007 £ A B

AR o UTH—E48 A TE?

(A) mESC i B 7 dhe (blastocyst) Bty mial@l i (inner cell mass; ICM)

(B) mESC TH# & ¥ M4 (morula aggregation) K EAEIEA (blastocyst injection)

(©) BARAEIEHAE (chimera) ;& #5 mESC o R RN (XX) /MR
BARA XX #)mESC #AzH#48 hRAEF EEEN

(D) HR £ B#584 E.coli &% A% budding yeast ¥ 234 % th -0 L&y ¥y da iy 7 7

47.
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48. ABO B AR B & & ABO & B4y AL B 2 Ei N HGALE B A ~ AEE AR
BBEEAR > AL EAR > SHEEREBE BEE R AB A > H /A6 e B BORT 4R R TR 42
(A) AR
B) BH
(C) on
(D) AB#

49. LA T —FEF B R BB AT
(A) loss of function
(B) gain of function
(C) correlation
(D) senior person’s recommendation.

50. % A REBRASHERTREIBARNR C AR 24 ST {E R R IR
(ABHCHBARERRA
(B)B ¢ C 18 iif
(O)A & CHBRMMA
DA £ B # H XA

AR AEE




