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- REEYVERIRIINE > B TS AR E 2 RERE N TR E - EYIMERIRE £
#fi(sex-determination system)HTRZAE > | HIRCITE#EER
(A) REUEFERAE Z-W 2380 0 7 Z KW JeEpe RN - ARE Z Zeeia R
(B) BEERFR X-0 Z&% > MEMEAMIME X Jes - et AE —E X
C) AFR X-Y 28t A Y FEEHEEN:
(D) Z=ig L E G (A (haploid) 2 I - EE(EHG{EAG (diploid) 2 MEM:

S P AT A R AR » M2 €5 Philadelphia chromosome) Fr1E 1 5
P 11575 (chronic myeloid leukemia) 2 U (% - B/ o - SE R oM G54 2 (T
(7

(A) BEfj7 (translocation) (B) EE7&(duplication)
(C) f&l#E (inversion) (D) #td=(deletion)

- EERETT AR IR E EEA TR - [NIEFEFsE H MR R s il S B 4G
THEIE » LUNERIE A EGEER 7

by ] 187K RO
(A) [2017 5 | F:E2#(Jacques Dubochet) | {LERHE |{E ff 88 + #H fil % (cryo-electron
V£ B ¢ (Joachim Frank) microscopy, cryo-EM)
FE{E# (Richard Henderson)
(B) |2014 4 | HPFH&(Eric Betzig) BB |8 = i M7 & 8 Ot B 9l 85 (super-
7 (Stefan W. Hell) resolved fluorescence microscopy)

B4 (William E. Moerner)
(C) {1990 & |BHEF AL (Marvin Lee Minsky) | #78#% | el R #H55 (confocal microscopy)

(D) [1986 £ | & (Ermst Ruska) Yt | B8 T-BAfiEE (electron microscopy)
2 &=4(Gerd Binnig) YESE | f i Bx 8 BE W $8 (scanning tunnel
#f 75 [ (Heinrich Rohrer) microscopy)

- NAIR—{E AL 2015 e EERE R » RAAE R4 %) (model organism) » LT fi#
KIERE T~ RS MR b RO T A Y ER B 5T 7

(A) ZRidi(Drosophila melanogaster) (B) BEE f(Danio rerio)

(C) NINEEBFNF(California twospot octopus) (D) F5RE[SA545 Ex(Caenorhabditis elegans)

. A EE Y B A R E R AR E AL M ERT 2. COVID-19 i [E] @ AR RNA JiE(single
strain RNA, ssRNA) ?

(A) ABEIR 'S $ 9% F(poliovirus) (B) N2 e (Epstein-Barr virus) 55 VU7
(C) #A.z&J% 55 (popillomavirus) (D) 5% 55 (cowpox virus)

R RO BB B R > IR R R SRR HIIEY) - SRR g
Rk e PR 2

(A) &8 Eiffi(Calocedrus formosana) (B) ELUEfAuniperus squamata)
(C) JE/KIEIfA(Juniperus chinensis) (D) &% KAZ(Cunninghamia lanceolata var. konishii)
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7. TEI—(EA R T 73 #T (karyotyping)F > fill 0.1%8k 7Kl (colchicine) 1y H Y 2

(A) T IEL RS L (B) BéEAEIGRE
(C) g hn-H AR H (D) W hn4HAEAN e as s H
8. AU —{E A A SR Y AN S I E R 7
(A) GLABRA-2 (B) fass (C) KNOTTED-1 (D) gnom

9. IR EHTHE(Pleistocene) fr ABIPIEIR (dire wolf)FEURAE > H AT REAE I S PR EI
A% > RIREIR R BB RBER AR S B REAR R A (UL - (EDRARAR RS » RIS —E
oo AT > (B &M DNA 12 3830 R & R Y LRI e AE RS 570 BAERT  FURRE
g > RIS RYRNTRARAY AR AR (DL AT sE 2 s H (s AL 7

(A) HBEE b (divergent evolution) (B) #3[E]E {E(convergent evolution)
(C) #[E[E1 E(coevolution) (D) 7€ )8 E(directed evolution)

10. AR NELLMBRAIEY & E ARG - N 2RI A2 TEAE 2
(A) —EH A KR A bk (B) “HESAE TR H#FYE
(C) & pleaniis Bk DA% (D) —EHERHARERZIEMES

11 BEESEIVING - AV NFRIABE 6 A NS EEELT - A/ NS TR/ N
FACIERAEREY) - S ITHTARE ?
(A) TEm=E P - IR
(B) R TEE - GRDCIREFHE - WA T B DAL RS
(C) ERETE - Hk e - WAERE T E St LU C IR F LI I
(D) 1Eim= P ERD IR - AR TP E e UK DE AT R LI e IRST - &g
FLUELL RS

12, /NVEFE R MR R RIRERE N K 22 /K52 AK (Hygrophila pogonocalyx) » /INETEEE By I TTHY
AHAE(stem cell) » FERZBEREA L /KA — B il & 2

(A) N EEEAAE (parenchyma cells) (B) XA EE AP (vessel elements)
(C) #AHYEE A (tracheids) (D) peEhAYERE 4 HfE(sieve-tube elements)

13. HHHEE R ER S E R - AEEE T akat T —(E LIRS 2t ) 4lIHE (sclereids)HY &
B o T EM RS 7

(A) WbEL(Pyrus pyrifolia) 5 & (B) H(Amaranthus tricolor)dJFE
(C) &3R4t (Lonicera japonica)fJEET- (D) SEMFKEEF(Begonia pinglinensis)H %<

14 fRARANZ N E R P e ficf THF > A 2R 7 TP ERFIE &R (Clonorchis sinensis) » MIRAEARF
B — M BRATA Er g 0 2

(A) &g EEk (basophils) (B) FEfH4LEK(eosinophils)
(C) EfxEk(monocytes) (D) & M4Ek (neutrophils)
15. MHI—{EERAEA e 5 AR ©
(A) ein (B) tangled-1 (C) GLABRA-2 (D) MADS-box family

Al (GEfm) HE8H Z%E3H
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16. (R H AR - TR 2R 2 BUE YA 2] (defense mechanism) ?

(A) FEFHAES g (methyl jasmonate) (B) HHEL/KH5E (methylsalicylic acid)
(C) KA (asmonate) (D) HEEHE5ELE [ (expansins)

17. NHRA P TEA PR 15 5 (environmental stress)HY SRS (a2 $HER 7
(A) ElaritE (heat stress)-2{A i & H (heat-shock proteins)
(B) & 7K(flooding)-Ri K7 @Ik 2% & (air tube)
(C) 7y fitsi(salt stress)-{HARELAHAM A 7KE (water potential) 4EFFLEL + 1 /KE S
(D) /2%t (cold stress)-U R AHARHFAEE HY4H

18. T F# (James P. Allison) {145 [fE {5 (Tasuku Honjo) R #3H [ a2 i 75 Bh | (immune checkpoint) »
[FAET VB RIS DURR - Rl et Zei 2t e - WP A 7T 20 R EEY)
B 47E R (ipilimumab) ~ fREA (nivolumab) s » (7 E2 R 2018 FEIEMS A H A B4
it S R Y S P A B R 70 A R AT 2

(A) CTLA-4, PD-1 (B) NLRP12, SA-4-1BBL
(C) PD-L1, MDM2 (D) Oncotype DX 3, SA-4-1BBL

19. BRI T > AU 2 8RR 2
(A) R EZRAHAERSZ (melanocyte-stimulating hormone, MSH)3 48 724 32 022 Al €
O AGRTZERIIZEH ~ a2 IR SRS R R HUBH
(B) FHIIRHREZ (thyroid hormone) RS2 FLENY) 2 H R AU - E¥FEEAVREINS -
FHTRBR B A B RR 8 72 (metamorphosis) 1 FRIEUR AR 5.2 Wi
(C) tAFAG (pineal gland)FEHRARHE (melatonin)ZFH 7 I (hypothalamus) Ffsg X _E

#% (suprachiasmatic nucleus, SCN){H&E T 3HT2%E
(D) & L iR Z (epinephrine) H 52 # (receptor) & > 52 H Iif 4 1% /3 i (receptor tyrosine

kinases)
20. [fiL7% Z(serotonin) F1 N F1H—{EYV & & > FIFAH L&) 2
(A) fEE Z (insulin) (B) B _IPE 2 (epinephrine)
(C) ## 78 Z (glucocorticoid) (D) Hij%fFEZ (prostaglandin)

21, NI B FAa7 R 52 (growth hormone)(ie 5 A A AHAE AL 1T HE B 241 FH (lipolysis)Hf » BT/ MY
ARV EIRER S R oy R fel 2
(A) Wnt receptor F{% » %% GSK3 ~ catenin 471
(B) Cytokine receptors F{% - %% JAK ~ STAT 4571
(C) Receptor tyrosine kinase f5{% - 5% Ras ~ MAPK 457+
(D) G protein couple receptor f&{& - #FE i trimeric G protein ~ Adenylyl cyclase 2457
22. ™55 (EPVE > WPLL AT DUBLHE (microtubule) S fil’E 25 H (tubulin)iE & 2
-~ RERK(phalloidin) - Z ~ 4lFA5t R (cytochalasin) - 7Y ~ G2 (taxol)

T~ FkZKflIZ (colchicine) I ~ #%EEW (nocodazole)
(A) HZWH B) ZAHT C) WTTX (D) BT

e (EEm) HEH8HEZH4H
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23. LN FERAAAE - P UIRESRE] > B 2011 FREIRBRERGG T oV BN EE
HEDE | ZORME A N OB e H R - NtE R E Ma ~ BKAR - m8 R
AR it > B e B B E M - Y 2012 £ 11 H s E s BRI E
& o IRt Ry far ?

(A) Zahgi (B) FLLEM (C) =mzER;M (D) FE{ R
24. i K (pufferfish) 1 Vibrio JE4HE (41 Vibrio alginolyticus)” [EHIREE GBS 5 1H—FE 7

(A) F Fl[H£4: (commensalism) (B) A FI[H£A: (mutualism)

(C) &4 (parasitism) (D) 7% (competition)

25. MG R TR B IORS TR A S e Mt e R (R SRR
BONIEHER SN > DUSSE B REIVEESES - SEEEERKE P —EH)
Vet KRB RDHIRA ?

(A) Tt 5 2 (Acanthaster planci) (B) HE(Centrostephanus rodgersii)
(C) EREREEHT EZL(Heteractis aurora) (D) EW 8K (Tursiops truncatus)

26. fE /B3 A A2 B ®E(Radio Company of America, RCA)GA (T - FEEEN Y TR
KIFEZEGH > N SRR AT SIS SR - 53R £ Rfal ?
(A) EHfEEITH (B) ZB{LHATH QN ERiENEE S (D) &8 ALEYITH

27. ¥F %55 Z Ae a2 N\ZER &K ALIA 245 (neuromuscular junction) > /5 B8 52 ZII/E &S] > T
LR 1A 2

(A) SR B2 (tetrodotoxin, TTX)BF T A S s ey MR SV T80 HETATI
B RS AL AE

(B) WEHERE 5 Z (botulinum toxin, BTX) & H (& # 2 B & i Fi5 B (acetylcholinesterase,
AChE)HY S SERL A RZ

(C) Fi#g(curare) {F (SRR 1 Z i dwsse 3% » PHETES 0 B ALY 4L 8l

(D) VOPRFER(Sarin)ke H e A (A AR 2 B fs = R 50T (5 AL A 12 EL i

28, T ELAIBE AT R R cis- 5 SEERA TR 1 BT S - T FURCILIFT S TR 2
(A) N'E N EERY 2 3 'E (ER-resident soluble proteins)fF H.&& /B £ IR & A Lys-
Asp-Gln-Leu fYFEHI 2 (555
(B) TN EYERE L EE LT cis- S A AT E A F] COPI £
(C) KDEL ZHGEAE cis-r= 2 L AGHIRA A pH B 5y 5 84 6 s & FH
(D) N EHEIP ISR t-SNARE H IE#HHL cis- S BN AGLE ST AIFE c-SNARE

29. 141 A B (ketone bodies 1 &p ~ JERE% » FHIRTALIT £ B 2
(A) HEAAERT Btk SR A AV A E
(B) m&XE R acetone ~ acetoacetate ~ B-hydroxylbutyrate ZE58 > Fyifi e
(C) BERSAEIMIR A 75 B M0E & H B4 & 8 H AY4E & Bl R gk
(D) &RHYE— B =(E Acetyl CoA R[5k} » &% thiolase B¥Z2{F FH A £ A /\hikHY 3-
Hydroxy-3-methylglutaryl-CoA (HMG-CoAV L&)

Al (GEm) HE8H Z%5H
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30. —{[E1EHF HEANHIRIEH PAVAEACRIE - B2 EIVERE F 4 % Km EE > 72 ER v/Vmax
thEE 2%/ ?
(A) 0.20 (B) 0.25 (C) 0.75 (D) 0.80

31 NHIEEIE A — TR G ?
(A) BIF KRR AS AT~ 4HFfRE /Y calcium-sensing receptor (CaSR)
(B) AILAI4HAE > P& 4 (sarcoplasmic reticulum)fE [ HY ryanodine receptor (RyR)
(C) KZH4nit > N'E48HE _FHY inositol trisphosphate receptor (IP3R)
(D) T MEE4MAE > 4HREAE /Y calcium release-activated channels (CRAC)

32. {IHIRBIE N EEZAIIER - T YR o A ?
(A) 7 F I (competitive inhibitor) {5 57 JE 7 A28 (Vmax) 88/ ~ Km {HE A
(B) 4t 415 (uncompetitive inhibitor) (i 57 A KBRS ~ Km B\
(C) ARu] 24457 (irreversible inhibitor) {5 &7 £ A HERES/ N ~ Km B\
(D) FEEEF IR (noncompetitive inhibitor)(s £ [ i ARSI\ ~ Km {E R 8%

33. A ELH7 £ (eluconeogenesis) 1 FESTRE R 9L o1 iR 2
(A) frutose-1,6-bisphosphate £X 5 fructose-1-phosphatase {F H 1% 152 fructose-6-phosphate

(B) glucose-6-phosphatase 1771 AT E 4HREAY N EEHE - AR IS AR A E 4gH
(C) pyruvate ZXpH pyruvate carboxylase {E {152 oxaloacetate (OAA)

(D) pyruvate carboxylase {FFE 4R AGHYEYE (matrix) {1

34. NEIE E I AL AR TR E o-ketoglutarate ~ &E#EjZ {F [ (transamination) ] & BHYI R FS
W BB 2

B~ KP4 HE% (aspartate) « SkBRE RS (glutamine)
P ~ HiifE B (proline) T KA 1% (asparagine)
(A) HZ B) 2 © A”T (D) BT

35. AL 4MAE DNA 15 2LEF2 Ry DNA B Sl AHRE 771 > N oA e & e 2
(A) DNA &l 1 251 3'>5" exonuclease JEME EHBA & EEECEEAHE - —
(B) DNA E&fg I 2 2R RNA 5[ F RoRf% A BE O =& Hk DNA 1UE% £
(C) DNA E&fg 112 FBEF(H DNA &HY & (elongation) ~ S REHTHENEEZ
(D) DNA F&ff 1 F|HE 3'>5' exonuclease HYJEMKF RNA 5[F14E%

36. H A AL REEEE (translation) VAR BHZEAE - IR EHEaR ?
(A) FEE 2% aminoacyl-tRNA synthetase FNs{E{E F (esterification) 45 Y tRNA 471
(B) Fix B4 & mRNA L [FEFAB{E X EEAS (polyribosomes ) 4 THE R 3H 52
(C) AENfZARRSHE A iz Bf(internal ribosome entry site, IRES)HY 5171 2 [ A% K EAZ A 1
(D) ErzdlifuhHE—iE 2 Fy TOLL 12 B'E n] 2 M sl et/

37. B —FEAHAE 7T 4300 F A AE R (intrinsic factor) ?
(A) EE4TIRtE(parietal cells) (B) H&iH#&4MAE (enterchromaffin-like cells)
(C) 25 RSAANAE (mucus neck cells) (D) FE 4Rt (chief cells)

el (EEm) HEH8HEZH6H
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38. ELAIZE I nuti B (HNO2) M EE R H L C 825k U HEIMEL A BC¥T ~ JRA](E A S5l HEM#L C
Ao - LA —E SRR M T RY DNA 751 5'...GCTA... 3" Ze B RIna i f& (FH - 1F
DNA 1887 18 e E A RERVZEE P > YBT3 1A 7

H Z & I JX
5..GTTA..3' 5'..GCTC..3' 5'..GATA..3' 5..GCTG..3' 5'.ACTA..3'
3..CAAT.S' 3..CGAG..5' 3'..CTAT..5' 3..CGAC..5' 3" TGAT..5'
(A) FZ (B) £H € AwT (D) T/%

30, B EATHRT G 1T Q cycle LURARRIRIE + T 914k 5 ik »
(A) Q cycle fEENYAHA ~ HEYIAHAE - BFAE
(B) = NAD'/NADH 7t AE FELEENF - ZHE 8 O 454K superoxide (O2")
(C) Superoxide (02" )n]4%H superoxide dismutase (SOD)§EE Y H,0,
(D) H20: AJ4EH catalase fE{LEE H2O [MifEE

40. 75—F% DNA 551 : 7 5'...CTGAGTA*****+++*GTAGCGAC...3' | 2EN4H thk i 18 (1l
HFER 2 —857 - ST FPY A8 I A & Y ME T —(exon 1)ERAHEF(intron)YAS 5L - 15
= IEAF B &8 N Ad T (intron) BLA NG T~ (exon 2)HYAZSR » i@ N T-(intron) Y fETFF 511 2L
*RER - FTLAEYMNE T — ~ 4GB D) (splicing) S & 2 Fp bl » TN YIEEIE ] TEE ?

(A) 5'...CTAGCGAC...3' (B) 5'...CTGGCGAC...3'
(C) 5'...CTGACGAC...3' (D) 5'...CTGAGGAC...3'

41, A R B FER Y AR M - N YR R SEER ©
(A) /NEERFIFR (gene knockout)Feflr F AR A [F] i 2 4H (homologous recombination) i 52
(B) CRISPR & K| Ry B 7 53 B it B A Y 56 K 78 22 (innate immunity)gE 77
(C) miRNA 245554 )RR 4H (genome) 1 [ ATEAEAY ~ Yo A 2B 1 EL R 3 #2e 0/ —Fa i
(D) FIIF CRISPR/Cas9 f EURZ AT DR 4l 4 11 81 ERZ TR EL A DNA (18 etk B

42. /INERAIZOR M A S HBR R BRI SR T 22N Rg A — AR & TSR ?
(A) EHH(algae) (B) 7KE&t(ellyfish)  (C) 7KiE(hydra) (D) EREIENY)(annelida)

43. % NN BN K B A M BLAMER 30% » SRS EERENENES baroreceptor ~ stretch
receptor #E{TEIEEEHTZE - LIERFIEE MBR - B2 BIREHIES - YR Z$EER 7
(A) SHEDHRBEA T F257 25 (B) ol 0 55 B SR T (M 25
(C) Ehd ABKBIHREEAYEE T2 25 (D) ARt EHR LS B 2 5 I (M &5

44, “NHIEER Al n] (E AL 2R - At 4R (7] Ao fRA% 2
B [ RASR 2~ WIS bhRAYTEE P~ %K 2,3-diphosphoglycerate 2[5
(A) (EFHZ (B) LW ©) EHA (D) HZW

45. | HIEEIA A T (i 1 5 (B = T2 [ (aldosterone) (& » SHGSEUNBIRNAYEL ?
FH ~ EERHY Na /K EE(E (R Z ~ BEE
P~ PRI KT 1 Bfols 2 G (Rlz
(A) EHZ (B) EAT C) BEHZRN (D) HZAT
el (&Em) HEBHEZHTH
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46. HRA _ A ChiR(CO)E B RGAHHIE A R H A BNV AT T > NYIRGIU EEEER ©
(A) &3 10% LA TR A (plasma) Y =U# 2%
(B) %Y 20%EL[Mm A% 4 8 H (albumin)&h &Y 2 1%
(C) 4 30%E134] [fnEK 4T 2245 & (carbaminohemoglobin, HbCO)HY = 3E 124
(D) #BaE—FHIELBILL bicarbonate (HCOs AV iH 14

A7. 7558 S2 &l (testosterone) 2 —. & S2[E i (dihydrotestosterone, DHT) » R ¥I[#t {o] E iR ?
(A) MRIERR Y =2E A 50%: 8 MFHY sex hormone-binding globulin (SHBG)
G ) A A
(B) =[N EEHISE TR EEEEE R
(C) fEdkEE th Y= 7 + 2B androgen-binding protein (ABP)&H &1l 28 1%
(D) NEHa MR ERFHE — SR EH R E e E B M Hes 5

48. NEEMLE A B 5 mg/mL ~ B 4% 7R & (renal plasma flow, RPF) £ 700 mL/min - {§
WIHE AR A B SREKAY filtration fraction [y 1/7 » HBF ¥ 8 & i U UACHY e A JEE K B
375 mg/min - RIEFRE G & THVERRSE » NHIEETE (& 1ERE ?

(A) 0 mL/min (B) 25 mL/min (C) 100 mL/min (D) 125 mL/min

49. HRAMFLERE A > TR A TEE ?
(A) KHSTRAE F7 f& (visual cortex)y i EEAMIAfE (simple cells) R 75 7] M (orientation) &
Pt 2
(B) FRIR&MAM(rod cells)SZHINH % » & cGMP TGN - T P2 T B —ifE
(C) FHIRAHAESZERIB% » FIF] rhodopsin J receptor tyrosine kinase (RTK)ZH S &1 {#H 1%
(D) EUEHRAIATA B tHi2 (optic nerves) & 541 G AT (58 X (chiasm )z {FHE F 4 i

50. 751 COVID-19 %3 » oIl e & e5sR 2
(A) AL~ 75 BB MR R A M EE =LA 2 (angiotensin-converting enzyme 2,
ACE2) 1y=#8 > n] Bty 3 2 B8 H (spike protein)45er
(B) Ey1-Eg# RNA Ji 55 (positive-sense signal-stranded RNA) H H225E - 21 D) K7 % fify
(reverse transcriptase)f2 i DNA
(C) MBI Fi7E L FTIN SAIEFF e 2 1M - (%75 1eG
(D) BEHME S 5' cap K 3' poly(A) tail

el (&Em) HEH8HE ZH8H



