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1. About blood transfusion based on ABO blood type system, which of the

following is correct:

(A) AB type is the universal donor due to the absence of related antigens on
blood cells

(B) O type is the universal recipient due to the absence of related antigens on
the blood cells

(C) AB type is the universal recipient due to absence of related antibodies in the
plasma '

(D) O type is the universal donor due to the absence of related antibodies in the
plasma

2. Which DNA polymerase is responsible for copying DNA by reading existing
strand, building new complementary strand and always adds to 3' end, but cannot
start a new strand on its own (ORI sites)?

(A) DNA polymerase II1

(B) GYRASE

(C) NONE of the choices listed
(D) DNA polymerase I

3. Sickle cell disease is an autosomal genetic disease due to a point mutation in the
beta-globin gene, where glutamic acid is substituted for valine at the sixth codon
of the gene, resulting in a faulty hemoglobin S (Hb S). Sickle cell disease is one
of many genetic diseases where a single gene controls the expression of many
phenotypic traits. The phenomenon where a single gene controls the expression
of many phenotypic traits is best referred to as:

(A) Polygenic inheritance
(B) Epigenetics

(C) Pleiotropy

(D) Epistasis

4. B#* retrotransposon - $43% ¢
(A) LTR(long terminal repeat ) ¥ fi] €4 # 18 B 2 4% & (open reading frame )
SA$R R ¥ 45454 (retrotransposition) FAEME G Y
(B) LINE (long interspersed elements)& & # 500bp » SINE (short interspersed
elements)f& /& # 7000bp
(C) HABARL 40%RE
(D) LTR ##b X4k ORF SLE AL B /T4 > RIG A E 80 HbkE AT

7& %) &) pseudogene
LEE
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10.

e Chands A G EFHERT
(A) intercalary heterochromatin

(B) intercalary euchromatin

(C) euchromatin

(D) constitutive heterochromatin

# = A1 3551 B % 45 75 (Spinocerebellar Ataxia type )& 4 B ¥ R L 68

BAMEEME R > AN SLAR TR HSMBR Y

(A BEXLEBT—ARR FREREH 12

(B) A B SCA3(4TXN3) A BEe) CAG e EHFHETHE S5k
HEHES

(C) THAIIEB M FRFHTHRRA

(D) U ELFEA S M4 B4R (induced pluripotent stem cells) 2 & 75
# K

Which one represents a transversion mutation?
Ayc G2T A
B G C>A T
T A=>C G
OyT A=>G C

F R B DNA 2 4k, » 47843k ©

(A) AEIDNA#ATS4EAE 60% -GCHEH & 40%

(B) exon#fA& A GT M3 ~ 2L AGH A » X4 GT-AGnule

(C) intron #8 & $L GT M58 ~ ;XL AG # 2 » X 3% GT-AG rule

(D) GT 2 intron splicing 7% 8% &) donor site ~ AG % 47 £] 84y acceptor site

F 7 B4 3% &, 2% B b4 i 4% (Autosomal dominant) Z 43, » FTH SR ¢

(A) FRAFABKRBE@BI : AEHKE » FREAZE - LHEBETRE
B FRAFER)

B) FREBGHREL S0%

C) E4FHURGDNARFTERARE) ERAEARATENRE

D) THRY REETEAESRKEFEHS)

TR MR SR 40K, FHSR

(A) % %% DNA 5 #5233 K DNA » & intron

(B) ## DNA A% 16kb (1517Kb) & » % 37 BAHE
©C) FHRHBT—EETHAER

D) HEBEEFEHLET
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11, EmBd 20 A%5%5 a/aAEA; 320 A%E A/AKRERD; 160 A%H Ala £
B3, R Aallele z allelic frequency A 4?7
A)10% @B)20% (C)60% (D)80%

12, M# linkage studies 2 443 » {7F L5 7
(A) ¥RES 10° #F 2 markers R4
(B) ¥ Toade target AR L Z 1-10kb 2 8 1
©) RYARFRARES AHES PTE5LE S35 alleles
(D) 3% % B & # markers ] 2 recombinant events 34 ¥ #1

13. B# linkage disequilibrium (LD)Z 4kt + F P47 4 43% 2

(A) D’=1 %% complete linkage disequilibrium (LD)

(B) &% %18 alleles 4 haplotype ¥ Z tb 448 Bl 2 2 35 28 & & e 4] 2 05,
1RA T sE st 18 alleles F LD

(C) H—/hE chromosome L&) 2 MAR GMNIEFHRE  BEH S FREF
¥ 4% recombination 4% > E X B A4k 2 18 genes R % 4 LD

D) HMEFEFRIAHEEHMp HEloci M2 IDRESEERB 04
A 0 AT

14, B #3486 849 5% % (genetic drift) » F FI40EFT 48438 7
(A) B »—FEK #(random) 2 2 &
(B) Arigsednzi e (founder effect)B # 3b$8 genetic drift
(C) # % €43 Hardy-Weinberg & F45
D) ZEAHIHETHARE SRS ES 2 2 FR G

15. 3% genetic association analysis » “F Fi4s # £ 5% ?
(A) FRANLBRYE —SNP EEAFRELALMERBEZSRK
B) BRANAFARUSBEARS RHNERELRAOER
©) H¥ANFRLELRZZ B KRBT REK 225 % H 4 identification
(D) ¥ 1A%-#F marker # marker ¥ 44 i &(linkage)

16.% M #* Genome-wide association study (GWAS)#v Haplotype map(HapMap)Z 4k
o AR Y

(A) 24 HapMap 2 % 2 linkage disequilibrium > B 92 R P REM TR
#) polymorphic allele 2 # 8

(B) AUMANEFRLERL SNP —BRRE T ALY

(©) #EH 2 ¥ B SNP 78 £ & K F haplotype backgrounds 8 <7 2% 2| &
AFLEERY

(D) #7384k SNP (taqSNP) » & B ;A R F & ¥ 18 linkage disequilibrium
block # X % # haplotypes 2 & A K &M 2 — 48 SNP alleles

A&




AR

#8 XA

LS

213
9

HIEBAE 100 FFEARLEBLELRBA

ME: 213
2 9 g22 4 =

17. 5B 5#A X #mE DNA sz o ey AT
FEE, BPs0 KEADNA SHRBHAE EPY
Bk ey DNA £4% 5 b @4a farik?

(A8 B®10 (©12 D16 (B)20

18. F | MAR S RAERT DNA HEHME 7
(A) RNA # £ 44 At 8 4 B2k DNA 48 AR
(B) DNA 4 #4164k A (transformation) & 2 % 4= 8 &4 & % (phenotype)
(C) DNA AR BA% £ 4 F
(D) DNA - ENFIH & A e b BAR F

19. & § 4% 5 4% 5 (DNA) A 5% #8835 (double helix) & 4 B — + 8 2.k 1 KR
— AR RENERRE THETE?
(A) #Rif <24 (purine) B} 2 842
(B) #Fifi“E=2(pyrimidine) ] = f.4¢
(C) AP LA
(D) R F) A% DNA &4 (purine) #i % (pyrimidine) k] 2 §.5¢

20.RNA Lt DNA £ PREHH A KB REEZNRES !
(A)RNA 2 ¥ &
(B) RNA ;X U R4 T
(C) RNA #4444 2°-OH
D) »F&-h

21. Watson #= Crick 222 DNA &4 3%, R RETHM—HH EREMR LS
BR? ‘
(A) UV
(B) NMR
(C) X-ray diffraction
D) IR

22 Purine KM E KA R LRBRBEKRXBERS FTHR—EREAMRT
{A) PRPPsynthase
(B) HGPRTase
(C) Adenosine deaminase
(D) Xanthine oxidase

HRE
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25.

26.

27.

23.F I M} #* Lesch-Nyhan syndrome #9453, {75443 7

(A) # X #t2% Hypoxanthine-guanine phosphoribosyltransferase @ % 5
(B) &7k & #74 A 3B42(De novo pathway) 4 i & # 24

© ERATRTLA2RANES, HABBRBBA T M

D) REZF# ZAHBS R, & RERGHEIR

. FIMTHEREE. coli DNA 35 Y Fi o078 ?

(A) Helicase

(B) Topoisomerase
(C) Ligase

(D) Telomerase

R &4 (chromosome) 44 & G KA 1000 54 L, A+ EHEEHAY
7R 94 PR ) 2 2 B8 L 38 7] (consensus amino acid sequence), HEE G K T4
% 7% 8 (lysine)fo 4 B & (arginine), & 3 & % (chromatin)e) £ B448% &, 3%
ME&ka T AHa?

(A) X %% f(scaffolding proteins)

(B) #%4=’& & (nucleus proteins)

(C) #a&4% & (histone proteins)

(D) #4% B -F(transcription factors)

T RTHER SR 5 T M AR T A% A (nucleosome) & 22 &, 69 & 48 $4x ?
(A) E-Fhamst

(B) X-stsxsst

(C) DNasel R3BH & HEE Tkt

D) R taraf

RTFREERTRERA B EAHK ?

o
oo
DooLObme

(A) autosomal dominant

(B) autosomal recessive
(C) X-linked
(D) Mitochondrial




AR -

#.8 : XAEA)

ok :

213
2

HiERAS 100 SEERLTERESTRNRA

A%

213

£ 9 528 4 7

28. AT REBRTHRAHERGHK?
{ Zf—l"/
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(A) autosomal dominant
(B) autosomal recessive
(C) X-linked

(D) Mitochondrial

29. MW ABMABRAE (genome) 494 & » AT 4T EFE ?

(A) RERAERR PR ELBHERENRE U AT T AYELE
HsEd) DNA R EA#Z HEXR

(B) A#itismpaiz kB (nuclear genome) A/ hA#5% 3,000,000,000
base-pairs * £ ¥ KAF +o2—88 55 (10.17%) £ exons M4
# 4 i %, protein

(C) AFai# &4 (mitochondria) A% 16.6Kb» LEE%H 83 EAHR

(D) AMEDH 25000 EAR

30, EMHEEHBANAELHIKRED » FEILMELIRE ? (F) Spinal muscular
atrophy (SMA); (Z.) Congenital adrenal hyperplasia; (%) Maple syrup urine
disease; (T) Galactosemia; (/%) Congenital hypothyroidism; (&.) Fabry disease.

A AT
B &
€) /AL
D) TAA

31. MAMAALERGEAE  UTMHERER?
(A) LERAN BENRERALOMRERBACERS—F
(B) MLEAHRLERBEAAMCBREMEHTEZRN
(O MARLGRGABERSHRFALEKRR (genotyping) #F X R
(D) #47#RtE R & B EAT Heterozygote screening #9788 T ¢ B 5 4R
FEEARERHESAGLEEMARAR

HRE
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2. REMNEAREEL R A RERK 7

(A) BRAR—HELTEHOHLHETF DNA A 5144 point mutation
&9 B AR 7T 4838

B) HREF—EELEEHCHBHBEG TR o8 nondisjunction #jtk
FT 4R 3 fo

© ALERHBALRLAAEL hot spot(s) » e >98% &4
achondroplasia #' & 8 % FGFR3 %M b Gly380Arg # B mit %

(D) DNA 4 BB YA AP B R — 4 A iy BBR ek R R
Southern blotting

33. MAMBAALR R » A THI4RER?

(A) HABREMAZITEREH pulmonary adenocarcinoma » EHniZe
R4 gefitinid R EE > & EGFR L LR EAFSANE W

(B) HHEFHMHMES + £ PCR TUHBIEED E4) DNA KA - FIY SA AT 3 44
pulmonary adenocarcinoma &4 » B 37 % £#47 EGFR A B E G R
RAEREMRA gefitinib > TRAEHK o Ao e Ay X uY R R )
PCR #% A DNA BB RARIFT L T

(©) —#RW » R EH (next-generation sequencing ) rbAE 44 % A F 42
R &y throughput 1R & £ 18 7 #54% 4% (cost per base-pair ) » {2 & & —
RE—REHRET RS

D) AHEHNFLERBER O AN BACBEAR R LB (genetic
biomarker) R R34 f kB b o i

34. P45 % DNA F7]%»n splicing MEHFEFEE  flhoi (4 5 28 3 3%
R intron #%T&1E DNA A5|—x &2 g8’ Wik %18 DNA A5 —
ERERE age 5 A b ehdkal
(A) E#

By X

35. T Aty protein-coding % H ¢ P EEEAEE 98 /8 exons’ M4 exons
REHBARX TIN £8 (24 Titin protein #9 4 8 ) 4% 363 {8
exons * M2 Y exon HBHAHE TV E 24 1 48 exon (EsAnt
intron) ' 4 SRY B - 5 s _E#y4kit ¢
(A) Exk
(B) Fits

36. Exon skipping is associated with:
(A) nonsense mutations
(B) regulatory mutations
(C) RNA processing mutations

(D) silent mutations
1)
LA




ek 213 RIERKE 100 EEERIHHAFEEE
#8 EAEEWQ) M 213
Bk : 9 £ 9 722 8 7

37.Autozygosity mapping is used to map disorders that show which pattern of
inheritance?
(A) Autosomal dominant
(B) Autosomal recessive
(C) X-linked dominant
(D) X-linked recessive

38. A missense mutation means
(A) change in regulatory sequences
(B) change in AG splice acceptor sites
(C) mutation that creates a different amino acid
(D) the creation of a stop codon

39.In DNA cytosine normally pairs with:
(A) cytosine
(B) guanine
(C) thymine
(D) uracil

40.Because of a translocation involving non-homologous chromosomes, a growth
gene suddenly finds itself expressed at a much higher rate and the cell becomes
cancerous. This activation of the growth gene is because of
(A) suppression of crossing over
(B) nullisomy
(C) transduction
(D) position effects

41.Individuals made up of cells with different numbers of chromosomes (mosaics) are
most likely caused by
(A) nondisjunction during mitosis
(B) interference during crossing over
(C) failure of a chromosome to replicate during S phase
(D) nondisjunction during meiosis

42.A nucleus that has the ability to develop into any type of adult cell is said to be
(A) pleiotropic
(B) totipotent
(C) hemizygous
(D) plenipotent
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43.The Central Dogma in genetics describes
(A) the pattemn of information flow in the cell
(B) the pattern of chromosomal inheritance in populations
(C) the role of mutations in disease
(D) the role of promoters

44.The generally deleterious effects caused by inbreeding are due to
(A) anincrease in genetic variability that disrupts developmental sequences
(B) an increase in homozygosity of recessive deleterious alleles
(C) anincrease in allozygosity of all alleles
(D) anincrease in the mutation rate

45.F 347 & 3k & #3 1K 1% 15 A (epigenetics)
(A) DNA ¥ % {t(methylation)
(B) #&H 145 (chromatin modification)
(C) # RNA (miRNA)
(D) #4557 1545 (post-translation modification)

46.% &.72 ) R & 41 (homologous recombination) g % 5 4 # ?
(A) #mE o HE —P(meiosis I)
(B) & %4 ¥ (mitosis)
(©) ##uH B —M(meisosis II)
O) BERSR

AT A 3B W TR R AT 54 2
(A) 7514 B8 0 % (case-control association)
(B) %4 F 2% (affective sib pair)
(C) # 5= 8 (Trio)
D) £RA4EHE (national biobank)

48.4% 4K B34 # (recombination rate) M /F tH X R s E My 2 9
(A) £ & (Gregor Johann Mendel)
(B) BARA/AL4 (Thomas Morgan)
(C) i# B X(Charles Robert Darwin)
(D) #4 (James Dewey Watson)

49. A4t 97 F 7 A8 A2 (oogenesis) ¥, 4785 84T # — JUH # 9 & (meiosis 1)
(A) BREREFIHEAY
(B) HESFAT
O %£#H#
D) &b

50. Prader-Willi syndrome 2 Angelman syndrome 3 & sy 7 AH 15 SR A4 &
MEABHERER  ERHWAFANEY  THA-RREIEZHER?
(A) X-linked # 1%
(B) AEAEPR

C) #BHEE &&%%ME

(D) sk fafii¥

Wy




