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1. #-h % DNA $ 425§ 4 ¢ (plasmid) » & % FH4E » 7P > B S Bz A LA 2
l. * €2 DNA A3 » fmfF
[l @& * "4 p *7 fs 7 2] B 48 DNA
L7 s AP 3 2~ 5 48 DNA
IV. %% 8 DNA £ 2L 5748 DNA ® B2 (7 & 42 4%
V. & % i 5% 45 8 DNA 22 2L 4 DNA @ &
(A) HOLILIV,V,I (B) HOLIV,V,LII (C) ILULV,IV,I (D) IV,V,LII I

2. MR L& prgast & (polymerase chain reaction, PCR)efcit » T 7 fm : X pr g0
(A) 7 & A T4 R 313 ¥ (primer sets)
(B) % & #1481 DNA B & s
(C) 513 %:& + DNAH 15 > i B 56°C T i& 17 DNA 47 il
(D) *-ER#HE PCRAY §H 2B

3. BRI A $f il B (stress)snfe ¥t 0 T A H 43R
(A) $o5%—B 4 EF L2 o4k rérpdbfﬁgggz}é‘“ SR T
(B) A kiviES K —o RN = A A F z,ﬁ_(alrtubes)

ey
4. )] F BB LB g ' V&€ § o AT RBFESF AR EFLAEAS

A (plant growth regulators) (Ei& 7 %

RN B IR R Y RS 2 R SRR
§4 7
(A) GA (gibberellins~ (B) IBA (indole-3-butyric acid)

(C) ABA (abscisic acid) (D) Strigolactones

Wik iC 54 g (- &9 0 4o (a) 4843 (ammonium ion) »
=+ (nitrate ion) > (d) I A& 4L (nitrite ion) ° T 7| @ —‘F!'f X

5. AF FAfcs it -~ ¢ -
b) % (ammonia) > (c) A f& 17
o SIS A LV o il S

(A) bra~c~d (B) a~b~d-~c (C) a~b~c~d (D) bra~d-~c

~

1{

6. BT AIVMERIRT o mid G
(A) FHRMRE F R
(B) Htthiii A v E ]
(C) %4748 T3 e 2%

253
(D) ERvE ﬁ;é_/f@"‘ f,u {‘f\." i *fl] IR BV

B
B¢

7. ok GARE KRR - AV AR ALTPRF s A LS FERES - 0 R UTIE
T il e ?

INEE-F-EES £1F v Ey B (B) & fcdianisf £ 4 B ik
C) ZHAF ERahs 2 MG (D) B3 e E Fx 2 MGk

Al (GEm) H8H H2H
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8. M T i fEte gk T oL LB B N e 4 K 7
(A) a2 £ % (B) wmi s HE C) &% (D) &k pk

9. B &% AT A 2 5?7
A) B ¥ 12 $ (autotroph)ri £ ¥ 24 $» (heterotroph)
? ?
B) A ¥ 122 % 4 A& ¥ (producer)
® f
(C) i # & (consumer)rz 2 & %

D) ZAFwByHLE

10. {2 4~ ek 57 % (phytochrome) ¥ A -2 7 7| e f& 4 3L I % 9

(A) #&+ pi 7 (seed germination) (B) 14 B {=(flowering)
(C) 2 »< & (shade avoidance) (D) @ f§ |+ (thigmotropism)

11 Rfede Tt G AL (AL DA 400 ) > BIF HF R ARAEE T 2 3 WA SR G > e r a
BPT S|RRAE  dnve e skt i RAE AR A 0
(A) ¥ (tracheids) (B)

% k& ¥¢ (parenchyma cells)
(C) & ¢ (sieve-tube elements) (D

B EE e % (sclerenchyma tissue)

LR.FRTAMBRE EFEE Y B EL
(A) @ % (B) me A B %

3

13 WA By 5Pk p Tt s G E T o 5 B g 5 T T Ak

it 7 4 8372
(A) #HENEPBE rpiefeii- b7 il

(B) z2 g (stamens)fe< g (carpels) = $ pFF 7 ¢
(C) HE# 5 p ¥ hfEik "ne 7 3 & 14 (self-incompatibility)
(D) kx#s R-genes My i cnfcps > R H mi2 T A A ThE

14. B >t 4~ Az S (origin of species) > i& fi ¥ (Darwin)3 & ™ 7 e 5 &+ % i 4F (descent with
modification) % 19
(A) &d A 1 :E#(artificial selection)
(B) & d p #R:E # (natural selection)
(C) &% & i} @ (inheritance of acquired characteristics)
(D) 2% 3 (uniformitarianism)

15. % - A OTARE S BT BRI e - LA ARHEY 23k R
T R

(A) B 44 Fd(keystone species) (B) &4+ f(dominant species)
(C) i & $ fd(major species) (D) 2 i % kL1 42FF (ecosystem engineers)

Al (GEm) H8H 1 H3H
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16. i it {7 % A R ehi & 2 & T3 ¥ I AEY

(A) #: & ¥ % (conjugation) (B) 7§ 5:4 %l (mitosis)
(C) #c~ A (meiosis) (D) = % %l (binary fission)
17. o AR B 7 i AR Pl - Aed - e R 7| ¢ 7 Ecd 5 (promoter) 2 4 % (operator)]
PREAZEEAFEAR e °
(A) F it F—9 T (activator) (B) ¢t &3 (exon)
(C) M 7 + (intron) (D) % 4 e (operon)

18. 7 7| B >> Ju % 4 4~ (prokaryotes) st > P H it £ 7

A) F-L£RP2FEETHREPFT 2 N2 3 (endospore) R4SILE ¥ R B

(B) <A RtrA 5 G Mk d M (linear chromosomes)

(C) FI* ¥ k% ¢ (fluorescent stain) ¥ 1214~ A mFA» 5 & B ILFZ KIERF

(D) ¥ MEAZFAHELEFRE EEFAILT wFaere g (cell wall) b % 547 (polysaccharide)

* A R

19. ™ FIBE St R AR S ei0E o e AR D
(A) G BA ks & O e R O AR 3o

(B) ¥ HAH DNA & » o[ - o € AP AT THCE ILHI P 27 SR S8 7 AU
(C) CRISPR-Cas i sti¢ mpah®lLm g 43 5 e R R T e e 7R DNA

R e § e A DNA 8 £ el g
R IR T BTy

20. T 5 G B oRm (Vimses)ﬁmiﬁ i FE?
(A) EAME~ wFE W T A 4 9 (lytic cycle)
(B) F &g 4 (retrovirus) - 18 DNA 5 4
(C) H+FHAFM > L LR E AfHiwep if 1
(D) RNA g5 &g m p 7 F & 5 8575 (reverse transcriptase) #- RNA # = DNA

2L 2 P et B R R R > B R SR 9
(A) %37 HF BRRL7THF B (B) ##F %5 w#F b
(C) " pd i £ B (free-energy change) (D) "% ™% it it (activation energy)

22.2007 # 4 # @ 5% (Shinya Yamanaka) 3425 6 44 B A Tl » A g5 wmie > @ 2 € 374
#%(reprogramming) 5 3% -1+ 7 it i7 % (induced pluripotent stem cells, iPSC) » & #2012
ERAFFHLEAZFEE R PSC AR o H 0T A e fiiR e ?

(A) "2*:3iF fn¥s (embryonic stem cells)

(B) i« iF 'n¥? (hematopoietic stem cells)
(C) *g%»iz w¥z (adipose-derived stem cells)
(D) 2% }#% %% (totipotent stem cells)

Al (GEfm) H8H 1 5H4H
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23. M E P iwe ¢ e ATP 2 fait - T 5 e K 45380
(A) T F R e ponged F
(B) L& A stys
(C) o P~ 7 FakA% = PRI LS
(D) H-Kf2A2 o B8 kg AR AL B

24, B >t im e ) 72 B (organelles)eszit o T 7| @ —Jﬁ Y A
(A) Pz i £ 5 d ficg (microtubule) & 4% 4 & (nuclear lamina) @ * 14 3% 4% 502
(B) wPe p Fg T in g A Tk ) F e (smooth endoplasmic reticulum)
(C) % pra8(lysosome) 7 F K fEfF
(D) # ML F K DNA> i AR p P s 4 s
25. 7 - BRBV ARG me? SEB A Fau 4 B R FVRERMT e B
%‘T# ek 5 9
(A) PAFfrme A F
(C) Fritdferintie
26. Fi s % 4% ¥ pF (phosphofructokinase, PFK)&_i
ARG X PFKA L > R pean g ¥a

(A) E¥ M d (B)) 7ty
27. ‘mre § (L ed a3 ghch | ¢ T 5| X

(C) #hpkr Ed 3 of 2 (D) & FELF (B s
fm = " d mitochondrial matrix #& # I intermembrane
space ? -

(A) complex I )B) c ex III (C) complex IV (D) ATP synthase
28. T+ @ if4ag 4 20k S d(mitochondrial inner membrane) F 0 T F| 7 f& T#ijé F AR R

HURE P OehE g

(A) & fF =~ £ 425 (Gram-negative bacteria outer membrane)

(B) ¥ #%50p (nuclear envelope inner membrane)
(C) % %8 p s (chloroplast inner membrane)
(D) #g % %8 " (thylakoid membrane)

29, a;j-l\zgfgrgiﬁ it f# (adenylyl cyclase) s i » & T F| i fafs s iigp k2

(A) #ip& it fF(phosphorylase) (B) 39 B jcps (protein kinase)
(C) #ip& = fia f*(phosphodiesterase) (D) 39 B #kpkfs (protein phosphatase)

30. B {7 hm %% 5 SiA 4 pF > 4R (mitotic spindle) 1 & £ d T A fe F 475 2

(A) &g (microtubule) (B) ¥ R Sk(intermediate filament)
(C) Mz (microfilament) (D) ¥ w48 (centrosome)

Al (GEm) H8H H5H



\.

"

M FERF2FERRBELTET 2T
02 58 PR

=2

31, 2 O E fF Lpta»k[k‘?__ i X e ede b s Bz;rjgzﬂ 24 ¥4 ¢ R A F.jghg 23?&,;@7‘}1‘
dRAEF S ZREDE I2HE S I3HAIM A 2 MERARLY

et g d MELE - FA e
(A) % % (mutation) (B) £ 2 (rearrangement)
(C) 4 % (deletion) (D) #%# (duplication)

32. B igcit 0 T Al K T RED

(A) ¥ 7% fa(nucleotide) ke = (B) DNA:i ¥ MH %A 5 &
(C) RNA S B4k > g8t (D) PifAF L3¢ 8

33. # - 73 & 4l {4 (single nucleotide polymorphism, SNP)35 DNA ehk — B 2L iz ¥ ¥ i ¢
NI 2 P L 0 @ A A AR T T 395 1000-1500 B % H AL ij* ¢ M- 1 SNP >
p % SNP m%ﬁﬁé;é?ﬁi%%%‘fﬁﬂitl Lo W H R E J%Mﬂn P A At
Fiteir] o G BALE & SONPIE > RIZE P MR TR 3 a2 5 bl o ?
(A) 0.05% (B) 0.1% © 1% (D) 5%

4. A #g A FI £ EPF 0 F M exon & intron ehjcit o
(A) “7TF exons if 7|48 & ALHEES i B
(B) A FILRPF ¢ LdgF F intron ¢
(C) *#p& BAF|®RE L chexons ¥ € g5
(D) #AF1&EpF > d pre-mRNA = A s h gﬁ 4e b 5’-cap 1 % 3’-poly(A) tail

% 4 4% mRNA f& % 0
35. Prions £ 4 € ff ¥ 2224 g AR > S|  Prions kit i o 4558 2

(A) HBAF & %EERNAEFTRFE?

(B) 3 A

(C) 2R —}IL/r'r’LJi/z /}J ﬁ;

(D) *# %5 a%_iﬁfaﬁv#mﬁéﬁkmﬁr}t =

36. “E ¥ %z Jo B T 4o 0 BT R % 9F 12474 (density-dependent inhibition) shgciE - T 5 i K
I FE?
(A) wie BAsAp 3 R UG e chs )
(B) in% A4 s FpeMAdp 3 S £ F o A0 i@ 30 TR A 2 b forcfl s Frdl
‘o Pz % {7 (migration)
(©) ifwﬁ Wi ek m Fev FAP I FfPE N SR Wt e iR 2 H
(D) wfe e A RS R e 0 R AT SRR A dr e 2 &

37. T AFR- B E e o B B PR £ F 2 B (checkpoint) ?
(A) Gl (B) S C) G2 (D) M

Al (GEm) H8H 1 H6H
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38. & 13(Thomas H. Morgan) ¥ & %32 F v 8 Bl R S b7 g RO S (7522
PTANZ F1 e El o BFHRFIF AR AN EPRdrd RaFy S il o s 28 IR0
Fod ¢ o Pkl L2efd o SRR R IR d A Fl o 9

(A) X %48 B) Y %748 (C) %% (D) & %%

39. Bt | 7 (platelets) s i > T S 45 52
(A) # 2w
(B) ¢ # = k% 5% @ (lymphoid progenitor cells)» it @ %
C) %@ F
(D) 5 #f2 & $'w*2 (thrombocytes) & ¥ 7 km 2

40. § B 422 ek (melatonin)chdcit » T 5w ¥ 4538 7
(A) st A s fopr g
B) ¢ REMAR S FARAESE
(C) £ 2 ¢ % (melanin)enit § % T#fx\ﬁ 1%
(D) ¥ HEBH L Fiadd L K ¢ % i ¥ (skin pigmentation)

41. B ehw e 5 F 4 > FlH et e & 2 (hemocyanin)
(A) 4 B) #

A2 WA B BEE AL RS D
(A) & ¥ (parietal lobe)—F. % (h :

(B) %F ¥ (frontal lobe)— 4§ 4 =@
e 4 (control of skeletal muscles)

(C) #: ¥ (occipital lobg)— ¥t # % ¢
(D) ## ¥ (temporal lobe)—4R 5 &JZ (visual processing)
43. i 1 g & (follicle-stithulating hormone; FSH) f1 i 7 4= {1 km #2 (Sertoli cells) Bi& 4 =+ 2
F oo e BE RGP An e 7R A e R 217 f v 4 (negative feedback) B2 e T LA E 2

(A) #r#!# (inhibin) (B) & #|fik (testosterone)
(C) + %4 = % (luteinizing hormone) (D) & %[k (progesterone)

44. i §: S 2 fu(Bohr effect)ic 59 1 s ' F R A nF F o B BILF Pm R Y o b

Sefpini B RFE o Bk R B N5 FF
(A) pH ET™ "% B) 4§ 4 R(Poyt 2
(C) = § s~ R(Pcoy)™ " (D) wme s &bk

45, ¥ dF %?‘wg%g;;ﬁ;g BB R F] > T Rkt ‘F"ﬁ%;ﬁ-r)
(A) FAREPAL PIAF L HEHB L
(B) ®FP T p ez B
(©) kAR § b
(D) Bt Sk L b

Al (GEm) H8H HTH



46. T | L FEF g 2

NI ERF2FERRBERTHE S S
(A)

= 5
i 2 P F PR
&.\' %'J‘l}i,va' """m]ﬁ"‘lfj" iw ﬂ%vﬁo
i — R A
(©) A BRI R
47. ;7% % o ¢
gk > AR

(B)

4 ¥ 4P (microbiome)s 3% & &
H L RE?

(A) FpRp A fhikcd A ch 3 iF

(B) ¥ i

©)

R A s — B R A
(D) $rdli f—

LERUE Y& R
48.

CHGERE 2 AR L LARM o MY B AR e
- AP e PR - A R R RHAR
(D) i ¥ 758 16STRNA A FIZ A » kA {42 F Fip ¥ chim e <
Mt AR RBY &R X E(sensory receptors)siigy it » T F| i
(A) RAEX Bpearp 2

B) MR FEAFILAK
€ *

e
)f[\: = % L‘lf; ’J(BBB’W
(D) EER Z B

49,

¥R ?
A = ont E (Golgi tendon organ) >t $% % E (interoceptors)
% ,gz };m»]( 1F' Ej KRR i }n (actln) ] ’i’bg{}n
(Ca*") ~ *2 48 "Vt % (tropomyosin)£? € i % (tro
3 "ﬁ B3R ?
(A) e

LI FEF LT A ﬁ/— Jﬁj Ell A
3 B F R Mg At > T 5
N Ca®'# B P 30 Ao v 2 @A) A A (cross-bridge)
(B) Ca*"srgigovig % % & > i@ B mdpfi s
(C) P deo hEg IR E 5 R fE ATP o9& )
(D) ATP 2253 o FI7ibebaTe voF v 9 God 2 I enff A
50. B3t A gy v i méy:% Zi Fl bR ?
(A) % R TRE GBS v Fapeha g 4
(B) ’J%&Q%dﬁgﬂqimiiﬁ“r
(©) 53 mavsa faps > 7 i
(D) i

= E?b’? Ei,ﬂ?_rnla\ ,,\.;"brs); J/%I% P% &

LR iR

A (EEfm) 8 H ¢

8 H
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BMeBEREE

& 1 10(% 5 40)

3 2R W E* E B E 23 Lk E
1. A 11 C 21 D 31 B 41 A
2 C 12 A 22 A 32 A 42 B
3 D 13 D 23 D 33 C 43 A
4 B 14 B 24 A 34 B 44 A
5 D 15 A 25 B 35 A 45 D
6 D 16 D 26 C 36 C 46 C
7 C 17 D 37 B a7 D

V
8 A 18 ‘A‘ 7 28 D 38 A 48 B
'
9 C 19 C 29 C 39 B 49 B
10 D 20 C 30 A 40 C 50 C




