BIIPERE 112 BEEETMIBEEHHE
IS SE 2 BEREENBHRER 248

AR BA B ERG S
—EHEE (EEHE) BE2%  #*60%-
L3I —ER IS F27 hydroxyl group?

(A) #ZIZB& (threonine)

(B) #E Rz (histidine)

(C) FR&E& (proline)

(D) ¥ BEMRZEE (cysteine)

(E) E=IZBE (isoleucine)

2. BRI REENE :

(A) NERERNBIRE RS -

(B) FRIRBER F&(endergonic reaction) &) 824 -
(O) B R IEHRE 4 -

(D) & {E8E(activation energy)B&1E -

(B) fERE 7 F (substrate molecule) E&%E -

3. My ERAR G (components) P RS EQE ?
(A) ZEHE (chromatin)

(B) #AREE (cell wall)

(C) #fefE (plasma membrane)

(D) B82S (lysosomal membrane)

(E) 2 #E52 (ribosome)

4. N EZRRZEY (prokaryotes) MIEEREY) (eukaryotes) 745 & ?
(A) M= 2 B85 (phospholipid) -

(B) HREE—#ROEAY -

(C) FIAH#E(cilia)i4T -

(D) #iMBEE 7 BXER ¥ (peptidoglycan) -

(E) L{DNA BiEEYE -

5. EEKE(Golgi complex) 2 & R E (cisternae) BRI 7tk FHMa B (E (b7} 2
(A) RS (endosomes) -

(B) iR\ (coated pits) -

(CQ) @i B(transport vesicles)
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(D) #&FE A (clathrin)
(E) Bt-F&B8 (ionophores) »

6. N3la&E 2R (cancer cell)FNIE & 4 (normalcel ) ER Y — ?
(A) B AR AR 2 AR M ARIAHA (cell cycle)Z HZH(M phase) -

(B) EZEEAMMCERELR -  ©MNEESH -
(C) BEARR Al BRI ETE S #1(S phase)
(D) mApa S ES A DNA -

(E) BHiFUAEREF - AR TMZIRNEFEBEUIIHIES (density-dependent inhibition)

7. MINAIRAR P 4% (intermediate filaments)l45 51> — ?

(A) Hﬁﬁﬁ’f?ﬁ HA B (nuclear lamina) .

(@) @?ELEZ%HH@(eplthellal cells) WAE EH#(keratin filaments) -

(D) REEMIZEM (mechanical stability) T 4408 -

(E) B RS AR —LEIRAR B85 (globular monomers)ER 48 A -

8. N IIM—B AN H (mitosis) AR A= 84 ?
(A) :B52 7 E1% (packaging) -

(B) B Ei(centromere) 25 &k -

(C) R 53 R&(sister chromatids) Z &k -

(D) #58ERS 2 A% (spindle formation)

(E) DNA 28 -

9.5tk G PRHRh (restriction point) AR TIAE 3 1A 8 ?
(A)EAGH -

(B) Mll5< A% fitl B8 43 34 (cytokinesis) -

(C) ETREBEEEHE (chromo some replication) «

(D) HEEAERMAMRISHESIH -

(E) MPF RORE RB% -

10. oI5 " cytokinesis; ?
(A) B#DR -

(B) #AHAELIETT (cell crawling)
(C) BFEEES) -

(D) E#i(interphase) FS I 4R #E & (cytoplasmic streaming) -

(E) HMPBEMSR -

11. fa]58 "autosomes, ?

(A) EFa4BRE (germ line cells)mﬁﬁgﬂﬁéﬁé@

(B) AR RELEMIELE 2 BIRYER— ¥

(CQ) B MRIZRE (sex determination ) iﬂié}xﬁﬁﬁﬂ’\]%’%%ﬁ% »
(D) 3240AE (somatic cells) REFZBYR AL -

#2 R
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(B) _fSRAIR T RERXASHNB—HREES -

12. 5—UHMRECH-BEEMEEBMM ; ZCEYETER DNA S51(DNA synthesis) AL - IR
1% 5 Al PeL 1= B3 T A AR 3B B (ce 11 cycle) MR — PR £5 2

(A) GO phase

(B) G1 phase

(C) G2 phase

(D) S phase

(E) M phase

13. EREZAIMA - DNA 88 (replicat ion)&MR &5 1
(A) — @_291@%,@1}1 (specific sites)FYs - W E ORI -
(B) —E=iZEREMRE - MEELRIE -

(@ ':F'ﬁﬁ(centromere) YA - WEEORI -

(D) hEfRAYs - WL -

(E) mki(telomere)Bits - WifEE @RI -

14. & DNA DI¥REBHLERF - TIAERS—EFL DNA D FaRT - o= FrE?
(A) MRERZ RS THIFRIEBAR -

(B) MR ER LIRS AL -

(O —RBHWEA - S—RAREEAR DNAHFZ—K -

D) EbP—RBBRE—REAESHNA-ESE -

(E) #ri & M ARE A BB (melt ing) MEM (renaturation) SR 838K DNA BAS -

15. MM & IRl BB R MM ch DNA 2 & Af(synthesis) ?
(A) BE)#E 5 BiF i (autoradiography) -

(B) 3E#&Et]) 1 BRIMSRTT (serial-section microscopy)®

(C) EFERMIEM (electron microscopy)

(D) PRAIZ=RESMIRM (phase-contrast microscopy)®

(B) #iEt%#8 8 (nuclear transplantation)

16. TIBAR B8R 1E M (eukaryotic transcription) Z #Uit - & 528 ?
(A) DNA 788 RNA & 55(RNA synthesis) Z#&# (template ) -

(B) mRNA - tRNA 7 rRNA W& A2 BIER=TERE/ RNA BEEFTAEL -
(C) rRNA RIS Al E & 14Z1Z (nucleolus) -

(D) AEZFFFI (intron sequences)i& 81 BIR M AL A 24 B9 MRNA

(E) RNA REBRTRSRER - WAREES|F(prime) AT s

17. fa58 " RNA transcript 4 ?

(A) BEREARYAE LA SR (stop signal) -

(B) A% DNA ERIFEIRISRS (noncoding strand) -

(C) ol fit RNA %S%Bfi%ﬂ’]ﬂiﬂ?@iﬁf(promoter region) -

(D) B DNA #35 RNA (938
3 A



(F) B9 DNA 24/8952% RNA 5 F -

18. 1R1E 1997 Fre B AR IR BRB T BT M(Stanley PrusinenN W IENMRERER - TEEERARITH I
4-fE(mad cow disease) ; HWIRIRE—T&

(A) #iE (bacterium) -

(B) & (virus)

(O) RNA 3 -

(D) EREHF -

(E) #85" 5 (viroid)

19. £ DNA PRl A B(restriction fragments)EEEB 8Bk (gel electrophoresis)dh - & B BRI AERIRELE -
EEHAREMBHEBALAREN

(A) BRE (electrical strength ) -

(B) ExE 3 (base sequence) -

(C) REBARN -

(D) RE -

(E) BRI R E (charge densities)

20. RELP T # FZRIB IR ETICERIESR IR IS IRE S 7 MR LB 403518 - DNA $54(DNA fingerprints) B &g 2
Bian EAYERES - ZE—1E DNA 158 LM IRBEFRBRHZE

(A) FERHERE FREBAOEESIER -

(B) 512 DNA BRI/ B (restriction fragments) 07 % -

Q) "BHEeil L ERNEF

(D) ZECE R 2 B S B SRR (alleles) W -

(E) B2 HIEEE! (genotype)

21. frE#0 DNA itk - Frag " & 52 (vecton) , 215

(A) HE#S DNA tIEPRHI A B (restriction fragment s)f9B & -
(B) DNA RERRIF I (sticky end) -

(C) A2k DNA B AEAREAIE 2 (plasmid) 3% (virus) -
(D) RFLP #Z5&(marker) »

(E) FZREERDEEN DNA 178t (probe) -

22 Fa73 &K (Southern blotting) PRIBL S 4 17 #1 (radioactive probe) - EFAER ?
(A) ARENZEEHFEEEN DNA R -

(B) A2k DNA R &RiEHEE—iE -

(C) FZkREEIEEH DNA 2 F(recombinant DNA molecules)

(D) FZEERISPRAEI R B2 (restriction fragments) -

(E) FZRIRE DNA R E&RIAZE B 7 5(nucleot ide sequence) «

23. BRHIEE (restriction endonucleases) 28758 Falfaligtsit = ?
(A) I EBEHMIE FHNEI DNA MESHZREHI/NRE -
(B) ol E({L#F P E (methyl groups) FMEFH S ALY DNA 58 F -

# 4 A B A > WS o




(O) FERARBHEA - TREDBRARWMEESE DNA -
(D) ERERLEREN—_ZEHRE -
(E) EREREME FY)E DNA MESPEARDNIERRER -

24 NI — R EAFERARMAR 2S5 ?
(A) ribozyme

(B) reverse transcriptase

(©) RNA polymerase

(D) restriction enzyme

(E) DNA ligase

25. 11 M —IE BRI L ARSI F (primer) ?
(A) Sanger's DNA sequencing

(B) Southern blotting

(©) RNA interference

(D) chromosome walking

(E) DNA fingerprinting

26.TATA box FHERKZEEHE mRNA 2

(A) REZEREHRIERRS FRN 25 BRERE -

(B) IREERREERZ LM TR 25 BRERE -

(C) AR RRBERIEIAR EF 25 BRZERE -

(D) BEZERRBERL U TS 25 BiERE -

(E) REERREFEBER T Ei 25 BRERE -

27. REAERSHMENEQE S H(protein synthesis) - {BAIE A BAIRE S
& HERRM?

(A) ABHREARENERHMER (ant ibiotic resistance genes) -

(B) ARAIfE AT E R ER A RE AN AR -

(O ABHESHFaRRLRERNERE -

(D) A4l 2 tRNA MZE M55 BME MR RRE -

(BE) ASRARE 2 i R A B R E B AR -

28. MBS+ (codon ) WAL - o] Z 8558 ?

(A) BEHE={EEBMNIZEEE (nucleotides ) AR -

(B) ©OJaEM S — 27 EEIR—EME (amino acid) -

Q) BN B @ R R AT E -

(D) 20124 - InHMEF tRNA _EARER (amino acid)iE -
(E) BEEMBE tRNA HDFH—iF -

29. MAUfa 2 BB AR AR IE IR FRH AR 1 B BS 1 2
(A) BREIEL (pyruvate ) SR EEHES Alacetyl CoA)IBEZ -
(B) AEREEIR L ILAE (lactate ) HYIBT2 -

# 5 B



(Q) EFFIEHE (electron transport chain) -
(D) #EBERE1EA (glycolysis) -
(E) seEC#&IR (Krebs cycle) -

30. EARRR T IREF P - KB AP 2ESE B S B A M ?
(A) ¥EBERRYEA (glycolysis)

(B) A {EWEEL L2 f&(oxidative phosphorylation)

(C) RE B RBi# LR FE(substrate-level phosphorylation)
(D) EEXHERBIRRSA ATP -

(E) BRE R B EZ ADP L -

— - EEE . 8% 10% - £ 20% -
1. —Ef= 18 kb KI%RIX DNA T EcoRI # Sal BRIEGEDE] - L EcoRI IZIASTI &4 3 - 6 9kb =ERER -
Sall tJEIo] &% 5 A 13 kb M AR - MREEMA EcoRl ) Sal FRAEESRRNZING - TR ISIMRET - IELERLE

REHSZZMRER? (10%)

2. Re M E#H R E(polymerase chain reaction; PCRYE IR/ FAEMBBR A H F DMl - 5

(1) ERBIEB—ERFEI 5- ACTTTCCGGATCCCGGAAATTGGATATT 3 FRIERFIZ REFSEBEEQ?
(4%)

(2) FAREIHAT PCR R FERS - 2ERENITH 3 ELER? (6%)

= #IEE  #20%-

UM EHERE 2020 ;AR ACRREE R AMAARNHERE - BEEPRAT - 20%)
(https://www.nobelprize.orq/uploads/2020/10/popuIar—chemistlyprizizog_o_,p_df)

Genetic scissors change the life sciences
Soon after Emmanuelle Charpentier and Jennifer Doudna publish their discovery of the CRISPR/Cas9 genetic

scissors in 2012, several research groups demonstrate that this tool can be used to modify the genome in cells from
both mice and humans, leading to explosive development. Previously, changing the genes in a cell, plant or
organism was time-consuming and sometimes impossible. Using the genetic scissors, researchers can — in principle —
make cuts in whichever genome they wish. After this, it is easy to utilize the cell’ s natural systems for DNA repair so
that they rewrite the code of life.

Because this gene tool is so easy to use, it is now widespread in basic research. It is used to change the DNA of
cells and laboratory animals for the purpose of understanding how different genes function and interact, such as

during the course of a disease.
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