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. 4a BT 3k & % #¥ (receptor) 2 B B (ligand) & A4 MR B E R X B2 HF A ELm R B
HBE S NELA@BEF A TITRZIBREEZES AN @BE F?

(A) B g 4 ##% % 8 (mineralocorticoid receptor)

(B) #4%% 2% v 3% (toll-like receptor 4)

(C) BeB% R4 A & 7 18 18 % #¥(ligand-gated ion channel receptor)

(D) G & &% % #(G protein-coupled receptor)

. FHaESTALBERGEheE R R eV R SeEsReRE?

¥ %k & %= je(epidermis) Z: %%t Ae(parenchyma cells)
A: b %afe(sclereid cells) T: 444 pa(fiber cells)
A) FC B) ¥& © A D) AT

. R T éa e IR S H) 7 & $2/K 3 (water potential, W) & Bl > 5 4§ K% &- 0.7 MPa #9448
W@ ENIFRIEA-0.9 MPa 6y KIBRNAFE LR R > T FHTH R EHA?

(A) RoyTFoREF @ aGiiafgsitRinmin

(B) ‘f=mpn& 23 E B 4 Bk (cell plasmolysis)Ii %

(C) #mpam & % B R (turgor pressure)

(D) WM BRAeHELEZAER

. K Wb BB Y R 0 T P H R B AE?

(A) E By » B e Bl B2 (cholesterol)Fusk s E (phospholipids)

(B) 4E#fiBE by P % & % (transmembrane proteins) @ H sl 35 4% i 64 K MR R BE 8 %

(C) 4e%&(osmosis)i@f2 F ey 5 T ey & H T

(D) A4H AR T 4 h0 B4 2 B A 2% M (membrane fluidity) » B L A5 € 4 F &9 F fafv Bs B
Bk 9160 F0 Hg B B & ELAE @ 3

. AN @B RAT A 4 H(mitosis): B2 894t » F Fl4TH & EAE?
(A) FlR% &% & (synapsis)& Hk 5 4 ba il F 2

(B) @#£ ¥ & & R &4EM (spindle)

(C) F&# &£ @i » R(cytokinesis)

(D) %wmpeRE e MM

. A M ¥ 8 K5 (Gram-positive) $1 % 3§ K.[& M (Gram-negative)4a i 89 43k » T 5477 & & FE#E?

(A) ERRMHL R LA B8R GRKR8 (peptidoglycan) & &4 > MmEMKEH@E LS
BOBIKREER S

(B) E KBt B4 s % & sME(lipopolysaccharide outer membrane) @ 2 B K &
e xR VRS A

(C) ¥(WMREM@=iBe@ieisrBEAR K (capsule) » M ¥E M KA M@ E R RLEH

D) 2HREM@EBRZARENR®E  HEBRRGESBNRERRM®

AFE (SHE) #9H : F2H
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7. &BLEE 2 (epigenetics) RE N ZE AR EH AR L H - B A4 E ey A B A 69 R B 518
B TREAFR —HOER > il ARG IGF2 AR BNBABHES  WELAR
A £ A 4-F(heterozygote) Ii #7485 AXREABAUXRRAALTA > B FRBU XA
AR WFHRIGF2 AR ARAEHER > THlTHREHA?

A) EBEH&RFAEL mEREELRA

(B) A BR#%siEt > mMERBEER

(C) HWEALTFHNERBBBNARZLBMN

D) H®KEALSTHERAEARE  mERBASRA L@

8. BARAUITHMGHFAARE LR > BERLAHEFTiBRE P GLABRA-2 AR ARHEH > B4
ARBOBRER @R EER—BERapElE  e8FAEREG ARl B
GLABRA-2 AR € %R ZARBN AR @B ARBE R kB lEEE  AesEF s
#HLbmhe > 12 GLABRA-2 AE A A RA - REF LA FTHRERIEH > T HTH R EHA?
(A) WESHA > Edk Zéafeed GLABRA-2 A B &F AT
(B) GLABRA-2 A H &R GRMERE L e 5L AR L 00
(C) GLABRA-2 AR AR GrHR %k K mi b AR LB
D) w=REMEBEBNTYLERLEBAVRAT

9. —EHXFHHMETLMIETE 4 686 keal #9 4 & (AG = -686 kcal/mol) » 2 4m i )9 ADP 3
ik ATP Z# % 7.3 kcal/mol 94L& » KRB LA F M > H E M A e Z T 2H A —
EHAEARET@BTRERE 0 L BBAE F o R (efficiency) > T T H R 1H?

(A) 85% (B) 68% (€) 34% D) 17%

10. A Bl ABARIE M R 94638 T 4T B 7 28 4 ¢ 8% BA M 38 1% 7= 7% (dominantly inherited
disorder)?
(A) #T #A K #3557 (Huntington’s disease)
(B) % rE 41ty (cystic fibrosis)
(C©) 4kR1A 4 3K B o jz (sickle-cell disease)
(D) &1t (albinism)

11. 4= i B "% (autophagy) A éa fe i b e R F 9 A MM E DA A e X > ba B L H I8 B R A
— o Hae e ERBORRR  BRE MR ERS A A LB S S ARBANY
o BAMERED@BRETTANA > TIMTEALBREARE?

(A) A&52E(lysosome) (B) & £.1t5E (peroxisome)
(C) #aheAZ(nucleus) (D) #a#& P g #8(rough endoplasmic reticulum)

12. ARk (mycorrhizae) % A A4 E REM AR ARHE AR  HYOURTEELRI LR
B BR BARE BRI A AR 0 T FMTE B R?
(A) ¥ ¥ %8 Bl 8% (brassinosteroids) (B) X &R (jasmonates)
(C) %%y 4 M E5(strigolactone) (D) #kJ8 B (abscisic acid)

AHAE (SHHE) H9H * H3H
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13. A M4 #] A 3£ 48 3€ % & (cotransporter) ] & 3 #) & -F(proton)Fu i ¥ 9 KL » T F4TH &
EFE?
(A) BEFAERBRSAEREMESS
B) BFHEBLALREMESS
(C) EFIRREMESS  RELREHESS
D) EFHEREMESS  RBEREHESS

14. A E&LMOREMEH T TR 69 E T4 B R IBMFHH 6782 B2 f 7 (mitochondrial
intermembrane space)?
(A) 3 #8882 B IR (chloroplast intermembrane space)
(B) %% ## ¥ (thylakoid membrane)
(C) #a% # w(thylakoid space)
(D) % 'E (stroma)

15. % 5B YRENHEY > RASTBHATLRARELE - AMBEMREREHOEY T
74T & G4 3R?
(A) FT3-F(atropine) : EEinFEHE Y
(B) 4% B%(menthol) : A fasfl #t
(C) “&=k(morphine) : & E ft
(D) #%(quinine) : £ & ft

16. ¥ % (strawberry) & ¥ 4k 42 7 B 05 T LUF R ak 695K sboKJE A 256 % (guttation fluid) ©
FHREGH K> BHMERELRZOREENE » THTHKEHE?
(A) ARJE(root pressure)
(B) 7%t 4k A (transpiration) &4 3 7
(C) HEXBEERRORA EZIRHERBE
(D) ki@ 8% & (aquaporins) 7R R 8% 75 92

17. %A A % € 5 & L% & 2 (pathogen) » E R RBAR > EH e X ABHKKE
(hypersensitive response) R#p#| B & R £ FHEK - HHLERA R LKL RILHE
(systemic acquired resistance) > 5% HALIRML Y F R RIE > AHILE S HBRR © A B
RevE i Wi BN R RS R AMBERIUE > T FTH &K T R?

(A) R % RNA(antisense RNA) (B) 758k (salicylic acid)
(C) &k /% 8 (abscisic acid) (D) Pfr & % (Pfr phytochrome)

18. EXWHEMERARS -SRI - BERLIESANEE LB A 32+XX
Rl teseey e e 308 B B A T FMTH?
(A) 16+X (B) 16+0 (C) 32+XX (D) 32+XY

AFE (SHH) 9K  F4H
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19. & 4= i (archaea) L 4= i (bacteria) iy K 2% % B 7B 4% & My (prokaryotes) » B A~ ~ sh A1 gL k4%
A BB AR @B At dfe st 0 TITE REHE?
(A) +H4@ AR g7 =% R (binary fission) 4 74
(B) ‘tmEehiék ~ 32 ) X ABBNF o A 84 0 A4 4 M(eukaryotes)
(C) 4= ih 4a f B F R 2 Bk B HE (peptidoglycan)
(D) +é= i tm JE B 64 A5 H (lipids)st & O X fv e B — 4%

20 AEBFRAGEBEMET » TIHTREANBERBARESIL BABRSHILXEE?
(A) HBPmBeE & (B) & é
C) ®mHER D) BES

21. % B & % 304 1038 AR ¥R £ & (hypermastigote) 8 ) £ I X ZAE A > BT Sl 6 &
A8 39

A) HTFREHERGLFE (B) FEEAEMIPYEE
(C) AfEFo i tyim (D) AEARFe At b oy sk il

22. A ARl Y A X B AR A YR > T ST $43R7
(A) HSHIFHMULE RSB R - £ F F R -F(competition) B 15 45 £ 48 7L
(B) # K4t & (Miillerian mimicry)3s & H A MBS 7 —BAE F A VWAV BITHE
(C) HEHAAR ~ RRAEBIACERRBRBY R BRI ERRFH
(D) EFAHEYEERE Py E £ A BN ZH 4 4 (mutualism)

23. A M RS A R MR - T ST B A M 9 R B P R 4R 307

(A) 4z %(red algae) (B) 4% #%(golden algae)
(C) #¥#(diatom) (D) B ¥% % (dinoflagellate)

24 BEBRGTURRAGELERERE EEANENNBEEBERARS BRFAERNGER
B 3T A M HLm & % M (anti-virus drugs)VE F M 41 69453k » FIT B K E#E?
(A) TRFEBHpH] A A% F DNA &9 DNA RA B RInHmEwE Y
B) TUKREBEFHFRAAREEGY
C) REFFIHECEHERAOLE
(D) #im# %4 aciclovir 74 18 T3 R #4854 s DNA & i 4] HIV 7% & 6948 8

5. AEFEEMHIG A G ANALER  PURLAEARYRR  EERENGEE 8 A RTFHERE
fir(niches) » $b3R % & TF 74742

(A) E ¥ F(allopatric competition) (B) #tF k¥ (competitive exclusion)
(C) Rk F(sympatric competition) (D) ¥ iR Be(resource partitioning)

A (SHE) #H9KE : HSH
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26. A MR 4% A ¥R £ (flagella) s A 45 L 69 K03 T 7147 4 S E#E?
(A) PMILEF OH2 4 E BT X
(B) fMEREtapapt e B
(C) % —”motor” #4458 A% €132 4E 4 B BE Fo 4 Bt B P9
(D) # —Af8(basal body)#is - $a/5l4m i & ¥ ki (centrioles)

27. A M Bt #t4 7F /6% G (catabolite activator protein, CAP)#2 $#%4% 4k 42 (lac operon)Fd &4
AR EZFAGRBGKE - FIUTH SR
(A) CAP & 41 B (CAP-binding site)fir & lac B8 F & B
(B) & CAP &4 cAMP # & % m. 751t %! CAP(active CAP)
(C) A BEHFHBLAFLL CAMP BRI ET » BRI E 8L EHF
(D) £3L¥E - W H R CAMP ey T - lacZ B BATHIRE RO AR

28. wm B F % A AR S B H R RIE » T 747 4E 4a B A& 22 4F A v 4a B B 22 (cytoskeleton)
Z &R BEEGMA?
(A) B &4k A (endocytosis) (B) “ #% FiE #(sperm snake-like motion)
(C) #afe 4 (cell division) (D) B % #4t4E A (enzyme catalysis)

29 ABTFRAZREAZBE N R ENER RAAREHREG R MRELLEHEEHR
EHATEHR A RNARHFLLDNA R EZRA R TS RE 94 - FHMTE R EA?
(A) B A RNA AR #@ia#n DNA AR @ 2R4E T
(B) HEZAm#FHe) RNA R o548 L RNA AR 4 6F 8k BT Efos E453%
(C) BARNARBFIHEZE Y GBACEHERBRR
(D) B A RNAZHENHELKELLLDNA REAR

30. A Bf] siRNA 848038 > F 7475 R EFE?
(A) & pri-RNA 3 B &5k f ag, > &40k % & B (hairpin loops) &) 4 iX RNA &4
B) R—EBRRNA> ThBTHLRKRALH  HWREBEN
(C) &—rRNA - TEEE rRNA & G 8 mAzbE 6 KR EA
(D) R—#AERNA> £ ¥ —B&TRHE mRNA Z# # 4 mRNA % %7EH

31. ¥ BB ¥ A R 4 & B8 (tryptophan, Trp) » 40 B & 3A4E S ARER 69 £ A% A ML H a9
# o FIUTH SRR
(A) 4354 & B8k #7$](feedback inhibition)k 7 382E Trp & A 8% 56075 1
(B) & Rk & 3 Bh #p %] F(corepressor) » & 7&1bp %] F(repressor) » i i Hp 4| sk 4% 3 4T
(C) &Mk & Hp#)75/tF(activator) » 4 DNA polymerase % 7% M
(D) GARELFAN » A 7B M6 Hp ) F(repressor) & & A48 Trp 3&4F 4(Trp operon) )3k /5
F(operator) 57| £ > 45 A¥#p %] Trp th & Bt R A B R AR

AHE (2EE) H9H : FH6H
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32. F 31 FME % 5B A BE 7] i PR AR BB R AR SR A3 64 I A ?

(A) F #3K(glomerulus) — # K % (Bowman’s capsule) — ¥ F K Z(loop of Henle) —
i # /s % (proximal tubule) — 3% /]~ % (distal tubule)

(B) # K & (Bowman’s capsule) — F ##k(glomerulus) — ¥ F K Z(loop of Henle) —
i # /]s & (proximal tubule) — 3% & /)~ % (distal tubule)

(C) H #3K(glomerulus) — #K & (Bowman’s capsule) — i dy/]\% (proximal tubule)
— ¥ E K £ (loop of Henle) — i& # /] & (distal tubule)

(D) % #3K(glomerulus) — 37 ez % (proximal tubule) — # K FE(Bowman’s capsule)
— ¥ H K £ (loop of Henle) — 3% /] % (distal tubule)

33. % B E A% 4= i RNA 5°3% 18(5 cap) 545 69 43l » F #I4T 4 K E#K?
(A) 5°3%18(5 cap) &M F I (methyl) 5 45 12 A °Z 4 (adenine) 4% H &%
(B) 5’3 18(5’cap) & 4% F K (methyl)f&£5 /& & & -2 -4 (guanine)i H &
(C) 5’3%18(5 cap) & F # (methyl) 545 42 B4 B 3 =2 (thymine)#% H B&
(D) 5’3%18(5 cap) & % F & (methyl) 5 £ 42 b 3% =2 (cytosine) 4% H &

34. 4 B f2.B% B [ (blood-brain barrier) & ¥ £ &4 2 f& & F 74742
(A) AT FRAAG A% EBNIEE
(B) X#FHAEa
(C) BEMRT BT ENEHFR
(D) #TEMRG@IEIE  BITEREMNEHWARE S Hibtiale

35. £ B AR EBAE F 0 4§ JEE 4L A& 6988 &k B F(inactive transcription factor)#§ 4 s, 75 1L A& 84 &
% B F(active transcription factor){& &9 £ £ ) 4E » T 547 H sx L #E?
(A) EETHARKEHTER " BEZARABRGER RGER
(B) #% & 4 %5 (protein kinase)& 4 » BiEE LB 2B G H
(C) #AaBEMZE S pH EH
(D) $1%% & 8588 (proteasome) ity B VEF 4T B 2% & H 6952

36 AN DR GFHERAKLTY > WM AREHOFEBERTX > THAMERETH?
(A) At BITRBAK S FhRiER
(B) ‘mfR R BATHEE XM AR
(C) ‘tafg Rl AALS MRS F o BR R M BATEE
(D) ‘amfigfiiafe B 35 AR R B RBRMIR L FiEE

37. & d ik b 8 BRIRE RARE o B REGY Y & 4a BB € A R 3B R — &/E & (nitric oxide, NO)»
TR, BTk NO RIEBREEFEM MR AEGHBRIEAERESREY » F7TIE 2R T 8
NO L #8F > %4 FHT#HRIE?

A) wEHE (B) ¥ E ek R E F&
(C) B4 (D) #BAR %L b8 B HIK

A (SEmE) 9K - HTH
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38. Lok EREAA BEBEEMER ERFRBNERF - BE—LHEREAHAFEAK
BRER  EREERELGELES A BERAAMREERWKEERMA > BEM
BELIRBRRE - RHE - RERFEEAFRER B ALK - FoMTHRER?

(A) B A#t) X % 7% % #(innate immune system)##% 7& 1t

(B) B A4ty % % R J&(inflammatory response) £, 4% i /& & 7% %

(C) B AtE) %% % SR HE K F IR % £ (antigenic variation) B & .7 /1
(D) B AbH %k % SR HE &R A %% T (immunological memory)

39. A M4 4% # (plant virus) 8 £k T FI4T & & E#£?
(A) BATER R AREYKEE L RNA BH
(B) % & (vertical transmission) & #5 #& — MM W% F RS HELE] 5 — DB FH
(C) 7k -F1%3(horizontal transmission) & £ F] — 5% ey R Yk F 2 M X pEEM Y
(D) % #FRAL(viral particles) 24 4 4= B Bl =T LA R & ' # (plasmodesmata) i 1T #5 )
AR

40. FIUTRAE R F ) E YR MR RKE?
(A) —#4t R (nitric oxide, NO) (B) #4185 % (neurotransmitter)
(C) #Hu#| bk % #% (antidiuretic hormone, ADH) (D) AT %A% % (prostate hormone)

41. T FUTHEBAMT T SR B E PN T F AT BB 0y R EKR?

(A) BomagirE (B) Birx
(C) BREX (D) DNA % &

D2 MBHEVPIRFENY— TG TS 100 B rmas MYELEGENARESBE -
EEREEBBELEE VA % VBT EE?
(A) 300 (B) 600 (C) 750 (D) 900

B EERHRS S ekl Y AR THRE Y  MEaLLEAERBE?
F: NEE L 4B R kgl T SAKHE
A Fu B) ¥T
© A D) AT

44. % # B B (steroid) 2 4m fL Y % B 45 O4% - A B SLAL O MR R VE A e Rt > T FIT 4 5 EAK?
(A) HEEREa T aERiey]as
(B) /MR TS AR AR
(C) ##iBkRd ATP B3 HiZkEaE L
(D) KIS T 7T 2L 18 38 e

AHE (2EmE) H9KH - F8H
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45. A MAIT & & 8 - T FU4T A SR IR?
(A) BREHEREARENREERGBEREZA%% A XM %% R E(nnate immunity){
ARBBIFIREN
(B) & BAERERRIAEAR LI ERREEZHFRAN LR A #6932 E M (memory)
(C©) REHMTEEGEHASMHNTEREZHE G (S protein) 3% 3
(D) F—ERE &K S ™BIr 6% K A X Ft(smallpox)

46. AFR B H PP 4o mBTHRE - R X RERARB O > T HMTH RER?
(A) Hp#]4a fe B2 4 A (B) %% it 4m B ALK
C) #HltaFREMETHAY D) H=EZFaHEH

41 28 Rl EHT  BAZAARORE  SHENS T0%EHRGILEFRARER -
ARk F 8L BRBORT IUTHER FHEH 7

(A) WP #E (B) THKBEF
(C) Mm#= (D) FATHREBH

48. HLA8 % fu(diversity)EF TR AH SRR * A M A A F R S AL RERKH T

FMT 5S4 3R

(A) 48] Z4&(heavy chain) iz R [5] 2 4#(light chain) el 484 7T i& s 48 % Hb(diversity)

(B) f4mfe % K R % (somatic hyper-mutation) % 4 » % B & #7#k 5 (gene rearrangement)
Z AT

(C) Méajed H R % (somatic hyper-mutation) =] £2 2 4 7 8% ¢4 £ 4&(heavy chain)ii &
48 4# (light chain)3F 4z

(D) #I A B & 484 H B (nucleotides)fE & Ao A\ B B 314 » T LA3& AR i 4 % 4 1b(junctional
diversity)

4. A FhGROEEL LM ABBRDGELF A PTFIMERRA S 648 HE?
(A) Hawm B) REE C) F2E (D) B F

50. PRI AR RFREGRIHMR AR QT K?
(A) Fli& Z #(homologous recombination)
(B) EEH- 434 4 Hi(the yeast two-hybrid system)
(C) RNA F3#%(RNA interference, RNAI)
(D) cDNA #4 [ %|(cDNA microarray)

AHAE (SHE) H9H * 5IH



