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1. TEEGBRAEFRCERR  BE0REREANEIICE AR T » B ZEEIE T
BECRFEE - ARIERCRZEEN RIS > Fr =& /biksh - AHEM A E RS T H
FEERCRERE - NIREEEE -t T R ARAR KIS B > BHEESE
PP L SRS R 2 ERY A = R E & By — R Lk 30% » (BT ek b HERE
tE &b s ?

(A) SO, (B) CHs (C) N.O (D) CO

EEREEN - o HRESE T4 B2  EME TS - ARWERLEREEN
HeHE - MY E i I EMERVAH S 2

I * Human immunodeficiency virus - gp120 II : Influenza A virus - VP7

III : Adenovirus - Fiber protein IV : Measles virus - gp350 F1 gp220

(A) 1 F11I (B) II 1111 (C) I FI IV (D) I 711l

B AL T ARARA RE 2P RE S5 i & (Net Ecosystem Exchange, NEE) £y H 90 {[E 5117 -
H & EYIHITIR A REIR Ry H 40 (BB AL - B2 AR YIRIIT IR A FAETE Fefs H 20 {EEEAL -
{5 &Rl AL EIE T AR AR RS 2V AR RI4R 42 2 /1 (Gross primary productivity, GPP) » T~
FIe]E B IEHfE 2

(A) &H 60 (&AL (B) & H 130 & Eifi

(C) &H 150 {E & Az (D) & H 210 Bz

4. GEIZAEVIETE T YIRS Y S LY 2 A
VIR RES Y HREFSAEREENYIE » FIRE g e
AHERNGREE R AEY M E S mES I E - (RIEY)
TEAE L E i B > HEHIRASREY)TE (Keystone species) FIEREY)
#&(Foundation species) iz B] BE (K LA & FH AYWIME AL & 2
(A) firE A FOfLE B (B) fir C FIfirE D g © D
(C) firE A FIfIE D (D) firE B fifirE C & PIRERY  m

HE LR
R ERE o NYIRTERERA 5o AE R 4H (Genome) ?
(A) E4HAEEFE(Cytomegalovirus) (B) Zs2HrIH- R 5 (Epstein-Barr virus)
(C) /KI5 5% (Varicella-Zoster virus) (D) 429755 (Herpes simplex virus)

e — it/ NI E & 1 LR 12 JRE R T IR E RS E R A
A RALLARE o B K o T B EE AR S 0 TIP3 il Ry AR 2

(A) 6 Je/Kor 152 12 JRE 7T (B) 24 JR/KIr+-EA 24 JREST T

(C) 36 JE/KIr¥-EL 72 JREST T (D) 72 JE/Kor B 72 JREST T

BE8R-F /5 k&I S(E] Nifio Southern Oscillation, ENSO) 8% 2E A 78 AT AT A4 — e e
BIAERIEIR S > 8 BT AP EACSRBLR 2 TR OIS E - MERETRR BV > 4l
RES B BRIV RERM » D B S M SRR A PR - IEEEEE- R IR R — ik
BN YRR AT 2
(A) BRI T KR 58 (B) BRIy I KR L BOM R
(C) PEAF AR RIS AR (D) ERfERIEAN na Bl oy Sl oK iy & 4
Al (GEm) HET9HZ%82H
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8. {EAVIRGHIAINET - —ERPEREEINERE A RHVAG (H - fERAZ I RAVEILT - It
[ HEFR T 2 EA1G LUEST - FRAMRRAGEOL - T Er e IR 7
(A) LERFEA & HE LT
(B) M IEFRE—EBHE{LREA REHETT
(C) BERFEA GRS ek
(D) LLAEVIRI#I4G B FHAE 2/ N EE VIR A4 5 FAE

9. EEkffERAR - GEEHERE 15 KELNE 2 % - AR UEEEY S

ANE—EZB NI H - et A B#EH—FEEEY » T UARUR NfifER A/ > 24
i BALEYIER T35 B SS HHE PN - AR VAR N LR A RE s - iE—2
HIBFE 3R » AL EPIRITE R 25 (- BT 4R < IRV (SR EIE » K8 HaUE R Ef(bE
VSIS R » N Y AT R A 2

(A) FETREAHAE < [EHY 228 {S 57 (Synaptic signaling)

(B) RefEa4At < [RIHI A 73 0ME 9% (Endocrine signaling)

(C) FE¥RE4HIAt ~ fIHY>5 53 M % (Paracrine signaling)

(D) PEyRg4mA > Y HEE A 53 E 5 (Neuroendocrine signaling)

10. 4HRtIAE Y EE S ET TR 3R - TE— (BRI ALEN Y 88 IR RS A 32 (E kvt
'8 %%(Sister chromatids) » R LAY ARSI ERGEE 2%/ ? LA 2/ DRy Ess ?
(A) 8 Fll 8 (B) 8 116 (C) 16 #1116 (D) 16 #7132

11. "N {rTfe s B AR Y E v] LUE B TE R A A HE X I (DN A) B B i 2 B DNA 2
(A) E 4297 55 (Herpes simplex virus) (B) B19 Ji555
(C) PB#%EE(Adenovirus) (D) /NER i 25 (Poliovirus)

12. \FEENZERI4ER - EAIA MRS EY &% (Hemophilia)& A SH X Zege DAVEA
FREFTEL > e — L BA LU ERI M ZR O » HANERIEE A » 546 T — U4k
FRIEENEM: » I RFNE — (2L HAES—E 5 B A I ARIER S e/ ?

(A) 0% F1 0% (B) 0% F1 25% (C) 0% Fi1 50% (D) 0% FI 100%

13. Hop s HIE Y E BRI RNA H RS G E BESHA DR — i s A AR EL R
RIRAY 33°C > NHIMA[RE R tbfds 25 2

(A) IR%EE(Adenovirus) (B) # ELrEim s (Norwalk virus)
(C) SRz (Poxvirus) (D) &j%#(Rhinovirus)

14. A Y)[E]E S EL R (Hox genes)AYIHZE 455 R » DU S B A (RS A AT W (I Fl @h ) 6y £ [=]
tHSEHEA Hox B:A - [Tis Se A LRI I HIETTR BN 3% 5 B2 AIRGI » T 70 S IEAE 2
(A) E1EEEI(Appendages)iy & & 3
(B) BHERALR o HA e B R R 4H
(C) RIBIRHIAY2E[EIHE = (Canonical spatial pattern) 725
(D) HHIF L& Yt(Digestive system)H)5% 5 2[5 55 2L

Al (GEm) HET9H Z%E3H
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15. CDAYT 4HRtsZ 2 ARG e ztytdm - &N REREERISE - 5598 T MRS EE kR
5% N (Transcription factor)i AAA% » ARAESKA T FEFHEE CDATT 4HRAEACELH
& NI R A ?

I: FoxP3 —Tree 4l 11 : T-bet — Tn2 4HfE II1: GATA-3—Tul 4 IV : RoRyT—Tul7 41
(A) 1/1 11 (B) I F11V (C) 1 Al (D) 1 A1IV

16. ERZ YT % EELCH RNA 1 T.(RNA processing){& A4 & K ZHY mRNA » FHRE
RNA T AT B3 B S (B » 45 SEUFcH A = AR ELR M) mRNA e o s
{&&fi(Posttranscriptional modifications) » NI {a] & & 1FHE ?

(A) 5'-Uifj capping ~ 3'-Iiii poly(A) tail 771 ~ BIF#
(B) 3'-Uifi capping ~ 5'-iii poly(A) tail 771 ~ BIF#
(C) BUEEYNET ~ F ANET ~ capping
(D) 5'-Uii capping ~ 3'-Ufi capping ~ BYf%

17, JRACHE S A A A R B B A T TR B BCRAC IR » B B PR e AR 5 — (8
BEATAEERAT SRR © /N GUROEE (B AR RREY - Hrh BN SRR B e A TRRAYAH R
M o E RN SURE R B e YR > AR A I 2
(A) VD re e e E S R i e
(B) W E I SN B
(C) PHE b vae s A G o N SRR 2 B - T B 20wt
(D) VhE e nlaha i Ed e

%18-19 FH4HRH

BFERR - #EAVHERIDIRE 5 2 AR A F R HYEE 5 2 — o W R IR A B 1R P AR s
TERYIEAR - BCERAIEE S (Rose comb)(R)MIH 7 A £ jif(Pea comb)(P) YAk A —EER & 2 AR EH R Y
#Eet(Walnut comb) 58 FRMERTY & 1 (rrpp)HIS MR AL B B 2R (Single comb) - ik —&E
AEBURIH L — & B AN R B R A TRESS - AR TR U AR TETE ¢« 17 EEEpk A
Hoel ~ 16 SRR ~ 7 BT A - 6 BRI

18. {8 B - HEHIA] REAVEI AR AYA & - NI i (FHE 2
(A) Rrpp X RrPp~ (B) Rrpp X Rrpp - (C) rrPp X PP (D) rrPp X rrPp

19. {8 R > (PP i (R SRRk A R R B A MR 0 S R A > %1 e 5 5 (A 2
(A) R-Pp Al tPp  (B) R-Pp A1 R-pp ~ (C) rrPp 1 R-Pp (D) R-pp A1 R-Pp

20. ¥ 2% 55 (Herpesviruses £ M4 IR B AT AT » tis s AR S BRF2A 3 AT DATR
MBEEEEBREA ERAN T TR S RIS EIRE 2
I B H T R DNA {5
11 : JEE W HE N 2 H YMERE (Envelope)
1T : SR E Y E N A N
IV JE 2% 55 0] &8 AR 4B AN ATBE (5 - A ZE Bk G R A B 4R
(A) T A1 (B) II fil 111 (C) I FI IV (D) 11 1 IV

Al (GEm) HE9HZB4H



"RFEFI2FERFLEY FE L FL 43
ERCE S

21. REMIERXIR(DNAYE—TEEVIR T TR EY) > nIAHRGE #H5 2KE [BAE Y3 F A an )
REHE(E - /55H DNA &HfHURGL - NI 2 A - 2

(A) F—HLL 3.4 HBEE—[E (B) DARET- SR A AT A — D
(C) Epihtde 23N RSP THY (D) pisayhmAEAE .3 BAGPAT E e R o

22. YT e EEHa R AWE » BT ZAVAE B E KIGHEST > 281 > LERFPSHR A 58RET -
AR SRS R IR T sk P R - I HE AR B i - BHAR R A SR ENER
FyeirT  BERICHET - RIb Gl BT ny A RE - e e
FEA SRR FUESR TR AENER L — BATRE B HAREET - ARIEY 4N+
FEAEHY B A S B 2 ARG - R Al i (b 2

(A) EEGIETINGE - B HAR IR

(B) HHEHZEE Z A 1IL38E T ROS JERCRER AL OREIEH]
(C) HHEFE R T HEE RGN

(D) JEEAZEE R B EUEY) % S8R

23. tTEYTE RIS Auxin BTEYIIRHGHY S EAFE 1Y Bicoid & H ZAFFIAEEL 215 Auxin 7%
IEAAARGIAEA SRR - ISR AT RERVETR 2

(A) RANAEFHE LS (B) FRAMANL G iRl
(C) TRAMAL G b Ry oy A= SH AR (D) FRAMAEA & ¥ Auxin [ SE

24. HE ~ THYIHIREAEIAEEE DL B IdTHEAYEIRES M S (Extracellular matrix) 524l E BRI
HYSNERGETR - 12 Eedh AR E A B BG DRe N AR RS T 22 - A Rel AT A dHRES MERE 3L ]
BRI R - oA a2

(A) JHE FeETARE AR Az Z [ HY RS (R

(B) FHAEAMAR'E T & Rl p 3 g L KA A T SR i

(C) wATe St diiE R AR A TR L PRV RIS

(D) WZHPHZE/KH N3 DL B B ER S AP AIRE B AR

25. T EFET-EE B Y)(Seedless vascular plants) | SEHE— R A YEE RS BATE TRHEHY
VERAEY) - PERRRHEYIN B TN E LU T - IRV T EIE - ARV
BFERISHEY) - CIEEY S - AR YD L SRS IR HE S - AR R T4 SRR
wo T T Za b (Paraphyletic) A~ & # & B (Monophyletic) Y R[N > 51/ {a[ & 1A ?

(A) e T8 RV AR - BRI R (R EEARE B & R t)
(B) ffdr-4e'E A Y B THEMELE - BURAEETEYA AT GHYILE
(C) FrAERFAY S T4 EEYIEA BA fHREAYTE

(D) HtAREE E A FIRySETHSE - FR L E S I FERE ey B A AR &

26. B E]fif & (Oseltamivir) i i 2478 oy it Bk Tamiflu) - 2 —FRUR SEEY) > ] DUSHETHT T
Bpies > EESZHNH Y AfE s+ 7

(A) ImEKEEEE ZZ(Hemagglutinin) (B) tHZE 4 E#(Neuraminidase)
(C) )% (Sialic acid) (D) ZBiEhEin < 58 (Acetylcholine receptor)

Al (GEm) HET9HZ%5H



"RFECFIR2FERFILY FF A Fipd T
ERCE S

27. R A YR R 55 (Rabies virus) - 4&8HHBEASE » 3SR ARG R 5 » i az Rk
FbF R E oy T B AR R Y ZReE & - NI THRAREZAS - R RIp i 55 - B L4
FUFTREGHYSZRG ?

(A) Sialic acid (B) Erythrocyte P antigen
(C) Acetylcholine receptor (D) CD4

28. TREmRANEERLOME > BEEORE T S EHOREH 1960 FHY 280ppm 712
i 400ppm » RFERSE Y S bhiER R R P E R R LI Rt E - BRI
G R R R IR - 28T SRR S - T A R s
& - ML > NI B R U R e R AR Y R RS B R R S A 45 0

(A) BB (Degradation) (B) AR L (Fragmentation)
(C) HEhHyEES:(Loss) (D) Bty [E'E (L (Homogenization)

29. {EMET IR (Limnaea)t > BEZGE(EIERTR » YT HYZRNAL R E HA NSRS Hi R 5 1 - i
R AN E AR IR 28 S R INAYRL > 5] B I hE 2
(A) FH5> 2547 #ERGHY XE [7](Orientation)
(B) DNAMHEE HF{ERTEL N (Genophores)
(C) FIAF(F factor) B .0oAg HIIE A
(D) £ RNA JEEE G IR EMEE N B

30. AT AEE S AXERHIAE] > AT R B8 ARE & A5 NER (Envelope) Ay 2180 -
IEZICIR=) st

I &= EE 5 (Yellow fever virus) IT : i B 2 (Influenza virus)
III : /]N52 B 5 85 (Poliovirus) IV : 35 EL iR s (Norwalk virus)
(A) T FITI (B) II fll III (C) T A1 IV (D) I fl IV

31. fEEYA) - 15 B PR S (Drosophila mauritiana){FERETE R FC SR T » e & —(EERE
F— G EREY (Discrete) R fE Bt N [FICE0E - HEmAg A —tRES - WIEHERKR
/NEy 1,000 € > HAAERER R B 3.0 - &0E /8% » FEREEEEETERANY AN » T
fo] & B IEHE 2

(A) 3,000 (B) 18,000 (C) 27,000 (D) 81,000

32. B/ ViR(Cowdry bodies) tHERHY 2 25 B ANAE » AHHEIX A PR —TEE W MR - AL
N EF R R R maEE R - BB AR SRS T B NGRS - T

T (A 7

I : 5% 5 (Influenza virus) I1 : JFRJ7 9% 55(Rabies virus)

111 : EE4liyE 2975 3 (Herpes simplex virus) IV : E4HAYp 3 (Cytomegalovirus)
(A) T fI I (B) 11 1 III (C) I Fl IV (D) 11 /1 IV

33. iz AR & Y Z A TR BT - A& 33 & DNA Jp 55 ELAERGLAIAEA4T
HEVE oo BB T T SR A AR 7

(A) B %5 (Influenza virus) (B) E4fya 2% 55 (Herpes simplex virus)
(C) =& EE(Yellow fever virus) (D) J5 iRz (Poxvirus)

el (GEm) HET9H Z%6H
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34. £ 2 4R AE PR AL IRAH T m] S8 8 R B YA B AL (Duplicated gene) » 2 1% FEAH R BRIy
A i A RE G AELRE B IR Bl R IR N2 Y RNASEL 71 RNASEIB £&[A -
AN ERBEA R FFER RNASEL EA o[G0 DIAE A AR 4H 28 3R AR 2T Y
RNASE1 BN » FE#ER0 Ry 2 H IR [E 1 H S AR A A L EB R o R T 2K - FE s R AL R4
1y RNASE1 #1 RNASE1B A A Bl &AM A AR 187 RNASEL BN - (R
B T H el fE AL R A 2

(A) Paralogous genes f{1 Orthologous genes  (B) Derived genes A1 Homologous genes
(C) Paralogous genes {1 Homologous genes (D) Derived genes A1 Orthologous genes

35. FF X T A R R D s A B DR AR 2 5 - DR D CD8* T 4liftry s e -
NEITER BRI E19 S H FH.1 MHC class I Rz i 4 i DIk oo e I 8 7

(A) PRi%EE(Adenovirus) (B) 4l 25 55 (Herpes simplex virus)
(C) =& 5E(Yellow fever virus) (D) J5iHEE(Poxvirus)

36. B SHINTFERUR - AEEFHERNMERFERETT DNA FRGR (RoaT » mlf NERERIENE
(Chimpanzees) £ {Z 12 1 (Bonobos) {57 L 107 Fy e AT G VI AR PIME - (HEL > WS BURIEIE
(Gorillas) FIARIESE I = —(EA 2 NBHHH LAY [EH S (Common ancestor) » FEFRSEHI Ry
SEEEANFE 2P (Incomplete lineage sorting) » 55 LLER SHIAAL » " H1I{a & iz 1 2

(A) FirAa REIIF N JE(Great apes)HYfHSe M A L AL (i BE BT 8 (8 S BEEE(ER A
Pt R A R BERAE & Z (H e AR

(B) Hir&rAm A o] DLUSEGA RN € a1 7y e T 2 (5

(C) EE MR Zx(Primate lineages) 52 SRl o] LARESCEL 2L

(D) #ERIFERANIYRIEIEEL SINE S E4RAS 1 5H 25 5 2 AL shaR M A 2L

37. JHgE~Z S (Toll-like receptor, TLR){E St KM %R & i i (Innate immunity) 573 B B4 NI
VIE IR - Eshas— 2 IMEE S » JELRIESIE - TYI{o[fEEEE 288 T S
B N B (Endosome) 1 ?

(A) TLR2 (B) TLR4 (C) TLR5 (D) TLRY

38. [ 4eiks - BERIERAG 5 B AE L R SEAE BRI A IR LRI ST - R A A R AR S AT T
ARERET RO - (A i IR A 7
(A) FEFTIE 1 PRy NTRREHREL 2 (RE ARV RE AR AE AL
(B) FEEIRS R R RS
(C) WET7EARG SO AHE - B E SRR R
(D) HF#7 i R = A L B BA O o BE A PR BEFT R ok

39. AL GHYATE MR 2 231 » S35 Sotm 20N Ry = LR Y PRIEE R A B AR R
HEARUAEI R EREBEIEE NPT - BRESE 2L - MR A & f IR ?
(A) NEEFEDN - MU (B) IEFFEUN » S5 MEEUE
(C) REEFEUN » F MBI IS (D) IEHFEUN - SH MR IR

Al (GEm) HE9HZBTH
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40. feeER] (PRRESRE) o SEEEEEAORYERER(CE) RN - SRS EES

HZERARITE > SCEHLOAE * FESECRNESEDI | YRy 2 F Rt A G B IERE (1 E) -
BT LI A S R i 2 528 > TS JE R SRR EE RN | 73 R B SRt N o B Pk et
(B FHBRARRGL - NI 2 i A 2

(A) RES L - BYA OB PRSI (G e AR K

(B) eI EAZES L » S ARt E

(C) ANEFHEHNE

(D) LEEBREEEH

AL PYERIEGENT ¢ EHTRE 27 F& i (Hans Christian Gram) - fflfpa7C 1882 ERHEE T ARRAEK
Fett(Gram stain)f57 iy - AT T F RO e REgaE T T IRRHVEE) - ARASHEK AT
YA A IERE ?

(A) TR ERE R R St 23Rl
(B) Fefi B s o mTAI R A 2 5

(C) FahaER o ml F P A 24

(D) Faha PRt iR & & SR

42 PEREN BV A AR E  INEEYIHH RGNS LA RTIE - AR FEYIHIEE
FERO > YR E A A 2
(A) IR R H #HPE(Melon)#& B LERREZ
(B) Wi il DLgH 20 £ 120 TSR E
(C) — MR NFAHERLZ 35 HI 157 100 THfEYE K
(D) SRiEss By - P HANRVEEFHLG G - JRrRE U E S 2 EE

43. T T Ry 9T RS - A INIBE EREAT By > NI ELEAVAH & B A ERE T Ay ?
Lo I & 7 11 : FEfESfeE I\EIIES
(A) T FfI1I (B) T fI1 IV (C) TAII (D) II A1 IV

44. B AR E BB 2 E RN - B A3 A AR T HAREER A R VpreB J AS 5 28
> 41 B AR S B e A (a1 2
(A) Early pro-B cell (B) Late pro-Bcell  (C) Small pre-B cell (D) Large pre-B cell

45. G FHAR A SR RAVAEYISCE A AR5 b S e e Ay — el B AR e
EEERMEY AR (o THELHE S > Hoh AV B E R B LA A ?

T o [ B 1 45 P Y 8 6 I - BB RG N A £
I E AR ERE R ER IV : Sas Tl s sn I aViEY)
(A) I A1 (B) 1 A1 III (C) 11 F1 IV (D) 11 #11 III

46, T 2SI ST o B T A A B TR AR S P » g 2 e A E
VLSRG ST £ ) (Membrane-attack complex) + ¥ IABEE (1 7F RAHRIY
B VIR 2
(A) C3 (B) C9 (C) C6 (D) C8
R (S 9 E8H
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47. BT EIRES B F A HOE N E TP RV E ZP B St ERE B ERVRRSE - e
{EIRVEE T AR - 4P H A 2R E R E AR TP E R - ARE LS AR e
FYER AL - T3 1a] 38 i 1A 2

(A) EEP NG NRIREES

(B) =@ HEEAGHER H HEH

(C) BB BRI Z Ly —HEl 7y
(D) EAMRUTHARE H= k2R BN RHIRE

48. HHAH AR SR ATRE S MEYE - RSN [ I LR B TR BR (L AR B IIRE - T Al T2 PR
HHREIZE PR A SRR - B3 g P RE RS 5 2 A 4 ) B A B Y P e 2
(A) G/ Vi (Hemidesmosome)
(B) $544%E 1 (Cadherins)
(C) b Rzs5@k+{ckaM: ~ &t 8 H (E-cadherin)
(D) B4 H (Tight junction)

49. RS NS ROBIE T - BRI DB R B ER 2 U RS AT SoR E AR - MURIEERES S G IR B S A
B > A RAMURIERAIRCIL - NHI & i I 2
(A) TELIRTERR £ ER BT A o AR
(B) Mt/ L= FIRTEIAR - HEIILE » Mk 207
(C) BERE A OEFHR - HEIESFHRE - RKEIREAREG 055
(D) AFFIfEERER (Les B IR RIY R BB i SRt a2

50. fEzase— LhlE# EEf(Founder population) » fE EL SR S e L —FR B GG AR A [ BB AL
HEEBH A AR S B & it AR aaR B b - BB T RV Bk
AR > SelEE R R IREH D BB S RE (b - HENE A TRE MY (iR SR E 2y 2

(A) SeBaEREE IRy (EESE IR (B) ScBaE i ARSI ACHC IS AL
(C) JefeEfFInREFN SR A RGN (D) Selea R IR AG IR RIS Ak

Al (GEmE) HE9HZHE9H



PRFECFIRFERFLLY FR A OFRATFIFFRRELI TS
WWHL | B | AERL | B | AR | B | AEnL | BR AR B R
1 B 11 B 21 C 31 C 41 A
2 D 12 C 22 B 32 C 42 B
3 C 13 D 23 B 33 D 43 C
4 A 14 C 24 B 34 A 44 D
5 A 15 D 25 D 35 A 45 B
6 D 16 A 26 B 36 A 46 A
7 B 17 D 27 C 37 D 47 A
8 B 18 A 28 A 38 D 48 D
9 C 19 B 29 A 39 B 49 D
10 B 20 C 30 A 40 C 50 D




