SN AR RS B R RS TR TR AR TR

..........................................
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vl s be e e ie Bod FARA RS > TR 43R
(A) H =pi(glycine) &4 F & & ] ik pd

(B) ¢ ’=pi(tryptophan)f_ s + & &+ g i

(C) #pr=pi(lysine)E_F & 7 fmede g

(D) & wkoiepi(cysteine) & rc— 7 Frervvifi

TR %3&%?’—? i iz % (hemoglobin) s 1% * g1 f% % 4p iz 2

(A) i CEAT M RLF F UREE F AR e
(B) i.a%ﬁﬁ.&é@%ﬁr" 7% pHES - § CpER RS
(C) = i%)2F %&pF2 2 #4 :x % (conformational change)
(D) w27 L& g &3 el % £ (cooperative binding)

a2 B Sk (plasmodesmata) E_ift 454 4+ dnfe B ePid 3g 0 U P BT A e ¢ hie fAL%
AR 02 7

(A) R 14 a3 £ (gap junction) (B) % i £ (tight junction)
(C) ##-(desmosome) (D) &+ # #(hemidesmosomes)
FRind BT IR AEA R A R 7

(A) "= % fg(cholesterol) (B) 5%~ pa(fatty acid)

(C)  #i*5 F (phospholipid) (D) = pa+ i my(triglyceride)

R e (liver cells)$ 7 # 47 & fEeni & 3478 7 7]ie —F{ ?
(A) % pE%E(ribosome)

(B) fedkp B 4 (rough endoplasmic reticulum)

(C) %] % (lysosome)

(D) =% # ™ B 4% (smooth endoplasmic reticulum)

¥+ % vi(phagoeytosis) = i #i(autophagy) 2. B 0L & 4y it > T 7P A 7

(A) FBIEIE* W2 mie h XA DB A pEEY QW e AT R

(B) Asic® £ Eirimre i &% k¥ jEL e BeniBar o A fog T QI &P en
o v R B TR A

(C) Bwgie® 1 pwgit® ¥a4]% 73 ) Mgk & & (7 %% f2
(D) —&mﬁﬁiééﬁﬁw’£%gmw1g¢gﬁﬁw

gl 85 2 2t 2 A FIH F (metagenomics) s & iR EEE T F) % ?
(A) 2 AFIMS 5 & L0 g i pcd b

(B) ZAFMEFIERMAFLHFFTORBFTIAZTLELTRI BRAMKL
C) ZAFIME N LF 7 wE
(D) ZA7F4Er i * DNA 25

| B R AR oE S (rotavirus)K 3 AT# o b B E R L TR A AR M nit £ 0
(A) TLR3 (B) TLR4 (C) TLR5 (D) TLR9Y

Al (2Em) H£9H HE2H
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9. &% <uk(Turner syndrome) & 4 % ¢ #% § 45 i% > ¢ iyt B 2530 F L7 5 pdes
iz 43 Wy 2 A éfglfu%l(nondlswnctlon)o‘f Hie BT s S SR DR T
(A) hzepes g2 ﬁfit‘ meiosis | f&fm?e B A 5 7 % >
(B) X HEAY > ppfed foiped chime Pk E IR &
© »Wr;ﬁa—”r A & > meiosis | & it % = meiosis Il T <
(D) % meiosis Il # anaphase Il 3 # 4@ & 4 7 & ¥ e+

10. ) 205 S pFo B R dm e o AMP R R 5 4o 0t PEGE 1C T SR K T s Bopeid engk i ATP 2
(A) A% 1t 4~k i pa (superoxide dimutas)
(B) #api % ¥Eiscp# (phosphofructokinase)
(C) % #-1,5-= #ifk 2 it fix (ribulose-1,5-bisphosphate carboxylase)
(D) { [k f&sgcps (pyruvate Kinase)

11. #% 454 2318 25 (coupled-transcription and translation) #.4 4 3 f2 il 14 Beh> ;82— o T 7))
AR PG T AT S SRR AR

(A) BE* B (B) i R (GRS (D) | &
12. "4 e s 4 (restriction enzymes) ¥ * &% > DNA> T 7l L0 4w ? R s i ?

(A) "% fET w1 mRNAS

(B) =2 TG 5] bt J:l] T ﬁﬁ;i&li? mmm]ﬁaa v H 4 4 F e DNA
(C) #*% DNAf#l¥ %4 DNA

(D) #-3k3: ¢ o DNA =2 B3 iF 2w ¥ 2R

13. im %z ¥ 7% 3¢ (cytoskeleton) & z i ~ esidfr AR Sh > T At P A 7
(A) "F?,;,__%H?mm”e;}éEﬂ""‘dxk}n?ﬁnq\
(B) = fhwmre ¥ 2 }w *K‘f\? K RES S A sl
(C) i sz 4J_§x < B
(D) ke (desmosome) ¥ craim e F 28 A e Sk

14. A 71882 5 37 5 ‘2% 5| £ 47 B 7|(short tandem repeats, STRs) » B ** STRS gy it T 71| i@ *
& FE?
(A) ¥ wiEpped > &% Ehix (Western blotting) i 7 3+ #-
(B) ¥ %Fﬁ"o%‘xr i 4 F R(PCR) 1% 5 = B 2
(C) STRs:ii ¥ 5 f i 148 R 3% 4= 2 (open reading frame) § *
(D) STRs il ¥ % fsk F148 e 5 =5 2L i 2% % (5 untranslated region)

5. 3# 2@y FIXHEPRIMENA A2 HABARHDT - RO FP AT R G4 T Wikp &L
TEAHALELR s TR LB R gR N ?
(A) DNA z_E (DNA sequencmg)
(B) & > & Bk;x(Western blotting)
(C) 314 47 (karyotyping)
(D) % sk =222 (fluorescent in situ hybridization » FISH)

Al (Em) H£9H 1 5HE3H
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16. r2 g ) 5 ) o B e S 4P (cell cycle)t 4 i chdeat > T AR 4R RR D
(A) ¥ Fv (cyclin)edizgr i 4 » 4 Cdk (cyclin-dependent kinase):# 43
(B) Cdk es B it v prengips it > 10 2 £ F fecyclin % &
(C) APC (anaphase-promoting complex)# ¥4 4 4 ¢ ~ §8 (sister chromatids) -4 &t
(D) G2/M checkpoint i & ¥4 % DNA s 8.2 2 X

173 ME P2 5 % — P52 3 F2 L4 -3 pe 88 /2 (ubiquitin-proteasome  pathway) <4<
S 'Jrvﬂi“f%pf—’?
(A) mre g d 2% i 4% pF (ubiquitin ligase) #-45 238 dp e v F e + £ B hid 3
(polyublqumnatlon)
(B) ®d ML Fd feiElt . f R E P L E ey
(C) w38 F% Fv Wi d] % 2t o 3 o) R (7 et iy
(D) # 7% ime ik ek k-9 (cyclin)+ 5d ot 4] 2w e

18. 7 Flfcit e 3 > mPe Bk i(endomembrane system) 8 il /2
(A) A HMeha et oIk (doE im e ) mie | ek %‘* e SRR R S F A S

R

R RfEpE2Eerai B3 as > B d sk dee ha oA, %

(B) RAAZFBZFwme e 7% 5 8% » Zegimie st ana Feifp, A5 G o g
\/é’l;i’,w %ﬁﬁﬂé‘, v L fR e N mad gl

(C) *aE Fuwee p enfe kT8 & & §73 488 By 3 (glucose transporter, GLUT) » 5.4

PRI S G o PR KRR v ik i)

SRR L I WA ~soak tLERE ki\ GLUT &) &2 235 ”?’«'Kﬁﬂ:é‘ » # GLUT
F R Bmre W o BT H B CE R

(D) *astsmme p e N T 8 i iR o R R A R e
'/'Z/E;Ff; ’é@’]i/égﬁﬁf‘ wm P Ny BT el iT R §ﬁ‘{ j\m/ﬂ lLﬁ:k T‘Ej g%?/
I EvE o BT et

19. B >t 2 5 404 fmde 7 e v (histone) shscit 0 R 7 e ﬁ’fﬁﬁ"—‘?

(A) 3 enfasga W i HL H2A, H2B, H3, H4 » 2 # H2A & H2B 7 Bt e =
EIS

(B) #f T e f e DNAGE ALY 8 B4 I T i 39 3,2 P (nucleosome) »
g4 %‘r(chromatln)mr’ Bk A

C) 7 BABFHE 24587 F Apsgicne o » Bm 8 Fn AREFLE i
FER 4

(D) it {7 iw% 38 GRB AL 458 545 DNA &Pk it > © & DNA & 745 il &
A FI AR Pl § AR

20. #e 37 F A WA Y o KR G FRH X B enmre > 1 T AR EREEA 1 4 T kg
R A LRI
(A) %34 (nuclear transfer) (B) & jcix s+(micro-injection)
(C) & % (transfection) (D) 2?5 45 (embryo transfer)

A (Em) H£9H 1 H4H
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21. B % fn¥e & {7 $& fr(transcription) pF > £x#s 3 (promoter) s 4 T A F 2 vER LR ?
(Di# 4% #]+ (transcription factor) % & 3| TATA box
(@RNA polymerase Il B 42i& 7 RNA 4%
()75 = #H 454 44F & 4~ (transcription initiation complex)
@34+ B DNA £ %37 %%

A @> B3> O—> @ (B) @> ©—> @—> @

€ > @> 3> ©@ D) ©O-> > @> ©@
22. % ¥ % ¢ % % = (Philadelphia translocation) £ 7% % i% 4 ¢ #8:& {7 % ik

(A) ¥ 8 iFfody 22 0% (B) %8 niﬂ}r'av 20 %

(C) % 9ixfcw 22 1% (D) % 9ixfc& 20 i

23 KA FIR ¥ E P - B & 1 DNA )* ;'J FEZL A Bo7U A ehgeo FLd A8 2k F](protein-coding
genes)% 7 jiRipdt A Flehrt o QAL T AR H D
(A) 2k 7]k % (assembly)
(B) # F1i1$#(gene annotation)
(C) A 74 8 4 iE A 45 (differential expression analysis)
(D) %+ # 7= ¥ (reference genome mapping)

24. B »* CRISPR-Cas th#l it » T 7| i@ Jﬁ%;ﬁﬁ
(A) CRISPR-Cas # it & ‘m ¥+
(B) CRISPR-Cas9 i sternf e tb™ M E D EATRz 4 5< ¥ m i o *pg]i ¥
(C) CRISPR-Cas i st 4 4 Bojire 7 fig ¥ il :m4 AR T 4 b
(D) CRISPR-Cas T % % %TE’v % = 47 DNA

25.DNA Z R # $ j€ & £ T & (Sanger sequencing) 5 fiF B = e R BLF % Il =0 & 7R B (next
generation sequencing, NGS) - F 77 NGS 242 ¢ » ® ﬁ R i) hik & A TR
(sequencing by synthesis)* 2, I ¥ ¥ 2 & &% F ¥ % DNA?
(A) Emips 2 A % (Pyrosequencing)
(B) [Mlumina z_5 ;% (Illumina sequencing)
(C) 2 i 3¢ %A i# (Nanopore sequencing)
(D) PacBio #_f ;# (PacBio sequencing)

26, B AKEHFHE TR EARY T AR BRI BRI ME T AE L L DY
- BREEp Y
(A) =X ifF2 'z (secondary spermatocyte)
(B) ## & ¥z (spermatogonium)
(C) # & iz xm*z (spermatogonial stem cell)
(D) & #p#F 3 wmre (early spermatid)

T S L R A L R R TR Y

(A) w3k ik R4 45% > w 505 i 55%
(B) # Pa;fééﬁml HHE AR m@:ﬁ Mid e s m o FER2 8 A
C) Lo is » L jf( Bkt K I B AT £ oow wIRE n o BT R
(D) mrAFERY &% %239 Rk (fibrinogen) %2 & &

Al (2Em) H9H 55 H
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28.

29.

30.

31.

32.

Fherpe @i o Ry tmags > TR Lm?

(A) v oi 5Bi 5P 58 T - %
(B) © i —»fi 5% >/ > %
C) rori BT SHT ST >/ %
(D) r—o&i -85 S5/ ST >/ %

T A g A S E (TR 9 $7 & ) (absolute refractory period) s & Fi 5] 7
(A) 4783 33 1S BB SR

(B) meup hingh s 4w d R R F A v 4L #F L (resting)t i

(C) fmeep cidTds & A% 2w el 4045 F

(D) 43+ LRI R AL i p SR A 1

$H4 7% (body fluid) shds it > F 5] f & F2 ?
(A) e b (extracellular fluid) ¥ 7 & # (blood plasma)
(B) e p i (intracellular fluid) S s ¢ p ol

(C) R iz (interstitial fluid) i fm % ¢ P,,;z CEREL TS

(D) meepigeni &4 3 Na'

¥ 4e B & (vasopressin)k &S B BF 0 g T A+ ARKE R AR ?

(A) Rh #2%:C ## v (Rhcg) (B) | -kif ig 39 (aquaporin)
(C) 4 4v §13F (Na'/K"-ATPase) (D) & 4= 1 (H'/K'-ATPase)

FILE P ) rﬁg%t*éi 8 TR G SR BT RES LR gf?ﬁ FEra
RaayRE2EAE  EFLRa . FRELLR AT P @‘fﬂjﬂdﬁ

(A) =¥ BPEFERIER (B) mif¥ MRk
(C) & ] 4=dkp (D) & #EikR
33. E k0 7) r]( (prostaglandm)'1 GFEFULERARF R S s A T A Fe s
T AP F A A
(A) Iocal regulators, fatty amds (B) neurohormones, steroids
(C) local regulators, polypeptides (D) neurohormones, amines
34. #

35.

i PR (MR 8 A R i 8 0 | e F 4 &*zﬁ%43¥“ﬂﬁg &
4}5 ﬁ'J i% %g}f& 4 [\E “fa_l(PTSD) é I;Etdf\j{ 3 'ﬁ'{ l«g— NN Eﬁ_ﬁfﬁ‘;‘ "F’ 2 fMRI ”5‘ /PJ RiEHe >
SRIEET S SN

(A) 4RE T % (subthalamic nucleus) (B) 7 iz+%(amygdala)

(C) £ & +%(basal ganglia) (D)  E # +%(caudate nucleus)

FLA AR AT RATRE > X0 )% Tk e (contractile vacuoles)#- Ak ok 4 i% ) m
P ek o d LB IR IGE A Pt B TR Wﬁ”*#ﬁbi»%”Twmﬁo

(A) BB B®RER (B) ¥ 5 MEB R

C) mum:E®RZR D) ®mBY FRBERDBT

Al (Em) H£9H 5HE6H
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36. Fad e PRI T AT AR @RS N IR R s ¢ ik R chir R ?

(A) % 92775 = (gastrulation) (B) % "z (blastula)
(C) % F32(morula) (D) = % 4 (organogenesis)

37. 777G B AL BRI it e AR

(A) = fFRAEEFURA G oo 518 ¥ L F S R R B
FEYH o RABEAEIEREL FSw BRI 5515w F B pE iF

(B) lﬂﬁﬁ/ﬁ%%:@éﬁdﬁ/} ’ g%.fp’(ﬂ_”fi;/%ﬁ[i%% y g%l’;ﬁ:?,& y gm\@#@ﬂ
Fepeh (ADH)#A i I TR A 40 7 ek A0 87 o MR 2% &
R B

(C) #HBBEHF Nwv s 54 AP 22 BE DT 0 Radff bk §
POEE i R ERA T & F SR E % B e TR o R R R

(D) Fl L us ATk e % Iy E&E‘.E A4 2L FARPBE LS Fl i X ﬁm’«’?(mast
cell) {3 % & sl oo & 5k F 456 0 o i B At 0 FRER L

38. T FlE A IR G o fo 7 £ i 2k (countercurrent exchange) ~ ip G R %
(countercurrent heat exchange) =% 17 /it & 3 & 3 (countercurrent multiplier/multiplication
system) =& 1T % g

(A) A aEF g B

(B) P& »F A > B4 vk G AT AT LG BN (T R TR
(C) sf F-F 4 R TR G W PATRE (T o f R LA T E

(D) %% % ~h3 1< # (Henle’s loop)w fc @ A &k

39. WY - AR ¥V AF IS - LF T AL LT LA KBRS o fa
i etk 2

(A) 3k pk(abscisic acid) (B) k1§ pa(salicylic acid)
(C) 2 & %(auxins) (D)« z i (ethylene)

40. et e E R ¢ @ 35 e+ f8(gametophytes)feiz + £ (sporophyte) - B e+ RE I £ &7
g i - 2 4 e it > T AR F AR
(A) wEpiEir et MRdgs » T2 L AT R
(B) pedigifid” 2 HE LI W
(C)  topmcapse & RERAEF o Fe MR R A Fo)
(D) tfarfebrmrudy 23 WAt Jd RIMEFY R LS

4. T3 KT ek R AR 0

(A) ¢ *f(ethylene) (B) #tA gk (abscisic acid)
(C) £ B Z (gibberellin) (D) w7 g% (cytokine)
42. {8 37 ek k bi(photosystems) 4 # f 3E & §8 ek B 3R = ?
(A) E %58 A F(stroma) (B) #g & " (thylakoid membrane)
(C) # %48 "(inner membrane) (D) E % %8 ¢} " (outer membrane)

Al (Em) H9H HET7TH
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43. 5 A TR SMACE S P A8 Ik N 2 4 8 25 (endosymbiosis) - T B 3 E %
B ok SR et e @B-; 2p 9

(A)

F &I d F 1wk p 4w (autotrophic bacteria)?; =

(B) i saEd F i ”e%%é “’P*‘I”*“

C) E% %ﬁirﬁ‘;éﬂ%ﬁ*ﬂ*p e DNA Fe+: pE 44 (ribosome)
(D) # E 575 chd $o 405 F AR
44 téi;}'nifﬁ‘ ll' ﬁq;}'n%a ) F F‘i:g%g_|f ,‘.ﬁ.m\ﬁl’l}]‘l? ll' E‘,ﬁg \5?9&}%—%’\1 ;IJ??%éfﬁ]ﬁﬁv?
(A) Population-level defenses (B) Molecular-level defenses
(C) Community-level defenses (D) Organ-level defenses

45. F M4 A E R R g A RE ] G BT

footpri

Ko 4 R HF R # N4 & ' (ecological
nt)m’é‘r,# y ¥ 11?{ _}_-Tj:‘m'l‘_‘ﬂ EN ﬁ'%ﬂ,iﬁﬁ]ﬁ'— \;//‘]-F]E]‘;J—?(mo—rﬂj a4

b T i i P K B3R 0

(A)
(B)

(©)
(D)

46. F 7 1

(A)
(B)
(©)
(D)

AR EFRAT IR - B R AR RehBOR |

FRFEOA AL FHI A FBTR A EHHCO R E ] A FEREDETRER -
1LE AR s AT R R RS - B A T2 i AP B
AREPERBAFRS VIV G HFRAFF - F T FAENT R E B2
RN RFT IR MR Fh B AT A TAE L TR

FRED 2 EEE TR SR T iaE BERRAN- 4 4 REPHEES A D
BEIE SR ’%'l‘ﬁll\fﬂi[;]&i‘ﬁ:/ﬂ%i‘ﬁ RF R PR R

Bt ik e e Bl 30 FHES  ALBRNA TR g 9
Fadb vy gﬁm,ﬂ,u_‘g

Pafb By aft a8 6 R i p i

Fab iy /ﬁfrvﬁfwm,ﬁ xtxﬁggi; 5

¥ & #4055 441 pepsin, aminopeptidase, dipeptidase % f¥ % 4 2 Fv

47. &r%l%f“ vind paiga & -w pd-v & =i (vertical layers)end & oo R T Ak 4 F

¥ % (terrestrial biomes)¥ it 7 & % 7 F e fE 9

(A) B % J (temperate grassland)

(B) B F R ¥R(temperate broadleaf forest)

(C) #7 = +k(tropical forest)

(D) # = 4% +x(Northernconiferous forest)

48. 5 £ 2 H s e RIS 440 - B4k end & 4 (production) s T AR LR U

oA AT ﬂ RIFARE?

(A) 42 & 4 (primary production)

(B) e imi=ia4 & 4 (gross primary production)

(C) x4~ 2 & 4 (net primary production)

(D) 2 i %2 & 4 (netecosystem production)

Al (2Em) H£9H 58 H
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49. T 7] ip —*‘Ff;i, AiFEFEpA g B HR
(A) * % % (neutral mutations)
(B) 7 1+ & ‘= (sexual recombination)

(C) it &2 % (genetic drift)
(D) #F i 7 12.3% 3% (frequency-dependent selection)

50. # % i+ (microevolution) B3k it h 1 & & B8 3¢ &) % H F = A FHE 5
(mechanisms that alter allele frequencies) - ™ 7| i % S_fci i+ hi g 2

(A) A& #1iw (gene flow)
(B) 2 F1i& % (genetic drift) 2 37 7~ % »< & (founder effect)

(C) g1 % fiz(random mating)

(D) A 712 % 2 #3558 »< & (bottleneck effect)

ERL R

Al (2Em) H£9H HE9H
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