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1) ’V‘*ifg? 4 (sarcoplasmic reticulum) f#7c 1 Ca™ F|svp ‘e Fp ~ 2) Ca™ &2 9o4f v

(trOponln) L8~ 3FHA G A RN e fpEek (acetylcholine) ~ 4) # 187 =

(aCthﬂ potentials) i ¥ # # (T-tubules)®iX ~ 5) 4 (cross bridges) & 'wiile & {8 if &
ik~ 6) Ik~ T7) vup e A 4 B ITE

(A) 3,7,4,1,2,5,6
(C) 4,1,3,5,2,6,7

(B) 4,3,2,7,1,5,6
(D) 3,1,4,7,5,2,6

9. Hed AL MG MR dnte N ATP i3 i Soit 0 4838 0
(A) # 4 [ eniB 6 f & JRORAIE 175 § i #

(B) ATP 4% it & %4 # (T-tubules) » 4 i#

EE TR i

(C) HTzswep povds ov (actin) £ 73k 34 (myosin) i A 4 &

(D) # & # wsmj]z( P BATHES WL

10. 32487 5| e AL B2 4 (visual pathway) i B % 2 & 5 7)) ¢
A 53 4 5 d "4 i (cranial nerve) Il &4~ 2)4& fw¥e frdd ' #2 (rod and cone cells)#% T

kg~ 3)4RA4Y 5 (optic nerve ) @ 3 4
HE Y~ 5)F & & fm e (ganglion cells)%ﬁi/

(A) 2,1,5,3,4
(C) 5,1,4,3,2

»m(thalamus) ~ AARF A K (visual cortex) t s ¥z

(B) 2,5,1,3,4
(D) 3,4,1,5,2
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(A) ¢ %4k (acetylcholine)
(C) & 7% (serotonin)

(B) P34
(D) %<3 5 #
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(B) & ¥t "% (norepinephrine)
(D) %~

"2 (dopamine)
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(A) #d =3-d o it (histone acetylation)i& {734 332
(B) % & # 3 ¥~ (positive control)# 4] @ 2£ § 3 3 (negative control) 1%+

(C) %ﬁ d — 1B 3% 58 % (operon) ® ¥4 %

1 2 7]

(D) i% #f 4 45§/ F]+ (transcription activators)
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&g el 48 (& 7F iT * (compensation)
17. % 3 ¢ T4 A i

s % 2 #F % w E (venous return) ¢
EEA T
GFR)H +¢ 2

(A) » k-] 875
(B) »zk-| g

FIoR— JE P ot ¢ @ § 5k3k i g & (glomerular filtration rate,
% (afferent arteriole)#§ 7%

ol g

(C) #Ssizk# 4 & (glomerular capillary hydrostatic pressure)3 +c
(D) # =~ % (Bowman’s capsule)ii#¥ 4 & 5 4¢
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(A) 7> F F i
19. 7 M Ak 2

18. T3V 1 % Si(countercurrent multiplier system) i & » * % i@ 9
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20. B >t £ e~ 4 (myasthenia gravis) » 7§ & f& ?
(A) — farp iz p X% 4g(muscular dystrophy) s 7
(B) - #&d B Lo fp*i fin f¥ (acetylcholinesterase)d* s
(C) & d g AA SAH 514
(D) - f&p WAA DB > BES S ne fprtdedex P F° G M
21, T a e ¥ § Wi fos s 4 o 5k 4 & (surfactant)cim e ?
(A) fzx 3 (erythrocyte)
(B) % - A%z + A 2 (type I alveolar epithelial cell)

EN vl =

(C) % = A e+ & wmPe (type Il alveolar epithelial cell)
(D) #ce g & ¥ (capillary endothelial cell)
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27,

1871 £ 4% B P ﬁigﬁ f* Theodor Leber 4 31 — f& 725 M S a :II% Leber hereditary
optic neuropathy - # # LHON » & - f&#> 5 %8 ¥ * Bifit (* (oxidative phosphorylation)# £ ¢
FeJf o T AR P I FE D
(A) #4887 DNA £ 'w#z % DNA - % > 2 Bk B B4
(B) v*Aps L AMELAI WAL > B CRAAR
(C) # 5 LX-BHAS MA@ B R
(D) A p* 5 A AW DNA R > BB =0
A Rl I ¥2s o # M T ‘w*z (cytotoxic T cells) & i+ 2_ i /& ?
(A) mPe 3 4 T — TIRI#E MHC-F R4 &5 — Picwie i w23z
(B) *mpé?ﬁtﬁﬁi R — AAR lﬁi-‘#— B0 B — wfedowm TIRI%E MHC-#LhAf & 4~
(C) & # e enp St % (self-tolerance) — BlwPefEffFh — 3w k3
(D) » it — B ik — et d| TweiEt - ficee i

AF FIfi% % #8 (steroid receptor) £ A FfE S L& 0 H Llmie p P F 4§ 9
(A) 1% 5 #4% ] (transcription factor) ¥ 4 e 1433 32 4% T 3L F1 4 31
(B) % & #FTHFI I » g e mre
(C) 1% % #& 3% %)+ (translation factor) ¥ ¥ I {4 1838 v & =&
(D) E #&7% 1t fRoiepk jofs i 12 (tyrosine kinase activity) » #2557 #5309 B #

AP BB AFF 6D A ERF MmN (FA R IR H(cyanosis 0 Fl i+ F 0 A K
Ehod sk o P meh 1 BT HCRATE m}erﬁlvE SR o A 47 A ARv e K 4 g IR
i Eﬂ‘ﬁfr;z # (nitrite)Jk & & 300 ppm » F-3E 8P # 7k k= % 57 3] (type of hemoglobin » Hb) i 7|
CRHERNEAE?
(A) HbF (B) MetHb (C) HbCO (D) HbS

T AR iR I8 4§ = i @ % B (genetic variation) es ] ?
(A) 39 Fengg¥iv* (protein translation)
(B) # ¢ %2chp d 2 & (independent assortment of chromosomes)
(C) = #: (crossing over)
(D) g8 24 it *  (random fertilization)

b HF 10000 BATE T a2Y G - B L Apepd o 0 Ap X A9 WERD
@ 0 & & Hardy-Weinberg Principle % & f24] T » 7 5gcid e 45 35 2

(A) "Eii %o A Flehi FE 5 5 10

(B) Airi ¥ & Fedp s i 107

(C) #72 52¥ %3518 4 e 5 4 10°

(D) # s %k FlnBAR(T B AT ent ) mApF 9 5 2% 107
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28. ~ % & R pEHR S e (lac operon) A F1 & R > £ | T 7@

R RN 1
EEE S
LTS FIoeam?
(A) # %5 (operator) DNA 1% A it (methylation)
(B) # & 2 F](regulatory gene) lacl 1A 47 3 4
(C) cAMP-CRP (cAMP receptor protein)g & 8 §#4 RNA % & fis &2 fr b F (promoter).is &
(D) % A Flt+(polycistronic) RNA #1% B § ¥ (splicing)
20. 7 fRA Gmre P fa G e A SRS F v pF¥ 5 iF phosphatidylinositol(Pl)-based signal
transduction system o B # e o ¥ * 42 (lithium)A 32 5 7 " 1< Plsystem 2_ & i » &
Ermre A LB E %‘W{ p 22 28} AR @ i T ,}% 3o T 71| R 3t Pl system ekt i@ ﬂ Y e
(A) Pl system ¢z #- 1% = diacylglycerol 4%
(B) Pl system =gz#s 2 37 3| phospholipase C =7;
(C) Plsystem kx# 3 ;ﬁ— d protein kinase C 2 24 1P3
(D) PIsystem g i fm@e B 4T 425 kA& + 2
> km Vé
(A) ‘w5 %3
(B) # i

B % P2 4k 234k fis (telomerase) 0 T A e fA IR BT A B 4 Q
4 = B4 P B (Okazaki fragments)
(C) m 124079 “JTJ‘S’*V %48 (thymine dimers)

(D) 4 ¢ % DNA % &
31. TRl R IR X 9mRNA &+
#o HRE T H 0 mRNA 22 3’5

» AR T 1~T BER R RE D A mRNA 2 5
Ry LT
AAAAAAA | | AUG | | UAG | | PPP-m’G
& & 1 2 3 4 5 6 7
GGG B RSO mET 0 FH T RRADLE TAREA LY
(A) % E 4 5 mRNA 2. %7 % (coding region)

(B) % 24r6 5 2% % (non-coding region)
(C) % E 3 5t mRNA 2 P — B 452 i 2
(D) % £ 3 &A% %45 (start codon)

10
(A) =

(B) £.M w4 4 » © vl iy

Jiw (ribosome binding site)
32. s #i.(Caenorhabditis elegans)E_€ & /7 7 & §38 > T 5| 4p B
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71,000 B imre e > HP e o v AR R
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(D) st ¥ 3 5 427 > 25 M ehim?e k= (apoptosis) T * & &
33. £ 717 J(genotype)n\XXXY A PRSI A & § 9
4 4

f LA ?
=
RNA (microRNAs) ¢ #4724 £ 3 7 Ap b chdv 7
g 2+ FH
(A) § 2 (male) >
(©)

3 f X ¥ (Barr bodies) (B) * # (female)
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34. 7 R ¥ (glycogen) endait |
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At o I Fa
(A) *fr i #> (amylopectin) § 4p - #7Hi¢ -

FE?
(C) *=p i hg s 2

2 .
(B) "FHEz % f2d B R 2 (reducing end) B 4

B oSGk A

B4 R 0 A2 G pE(fasting) st F9 3 B L R Y G B
(D) ?‘:L 7B ‘}%éﬁ a1is g @ ”‘7}%5’@3%'55 39 % o
5.7 7|fm ¥ 5 B % pE(heteropolysaccharide) ?

(A) #a2 (cellulose)

(C) *##% (glycogen)

(B) - ¥ (chitin)

(D) sk p& (hyaluronate)
36. 7 M M v %8 (lambda phage) 7% & i £ (lysogenic cycle)2 4 ift i@ —*Ff Fz ?
(A) v F]#8 sk F1R8 (genome) § € ¥ 7 1 w7z L FIHE - I AF 4
(B) = %A ehp w4 18 A& Fl(prophage genes) € 4t — 1 3% TR v
(©) B himijis LS 387 b e
(D) =% DNA § 5d 22 3 #(crossing over)m £ £.4& » 7§ 1 DNA
37. L& b FEp i

*ﬁ:’]’gﬁﬁ\ﬂ )?fr/
g LM 1 R A e § LR
7 ﬁ?fi«#’?ﬁ"‘"]l S U e
(A) B. m”f/v\né»#m?*"“‘ il R R
(B) # &2 T e (Treg)l? ik p # & & 7 s e 2
(C) v§ @ 24 x 3k (neutrophil) ¥ r138 i fes B> H o7 1\47: %‘r
(D) E AL wmiz L g slRea o LXFI R - SRR /T\"fm};?
38. 7 BE )P J’x?}’éiﬁ:&t’ A 0 T K kit b FE 9
(A) VPR FT A RRIETRE
(B) 2 B :E 3 )i 49 a0
oA H R 3

FS T A PR v me P

EXR S TN

(C) ¥ * A F ek it 17 ¢ (chemotactic messengers) & i ¥ 51 & 53
39. AFEEF 8

5 il e 2

w *2 (eosinophils) +% #
y 75 mv‘%‘ v :,‘i“
% fL"ﬁ B o R

(A) # > & gkiz2 (Northern blotting)

LERY!

(D) 7 F* < Ff it & 1 & (chemical messengers) F| @ it 37 f5 4L vl (¥ %
R
.

40. F 7]

(B) ® & p=: 4 & & (polymerase chain reaction)
(C) 4p ¥ F 2 (fingerprinting)
(D) & 4~ 47 (Mass spectrum analysis)

Bt KPlE mRNA 258 9
’?ﬁ mi‘ =~ Zk El
1D “;Tc,% (Thyroxin) ~
ACTH)
(A) 5

% B i (cholesterol)ehs § & B ?
2)"% % (bile acids)
4)= ## % (glucagon)

5)¥i¥c % (estrogen)
(B) 4

HF L gﬁ'\)i B % (adrenocorticotropic hormone

6)i2 2
© 3

EN vl =

#c% (melatonin)
(D) 2
SR ) HETOHZETH
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(A) TNF £ 4 705

42.
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(A) &%

(C) MAPK $2%
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B FRIELR{ F3
(B) Bcl-2 %

(D) TGF-p 7=

T\

(C) & &% ma &
43.

leﬂi)é.' g};,_

(B) & =& #°
C) # =R
(D) =

44,

T AR Flqu;dé:lgpﬁ.‘?

(D) &%
45.

n»%*#m%w’ﬁww
(A) &

(B) = I%\% Wi

ﬁ ZRyL
%W%ﬁw’”
< fE
(C) *~HEdH it
©) & h it b
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%*&mwiuRNAaﬁéﬁfﬁﬁ*
T OURAE & 82 H gy fe ¥
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2) ¥ & B4 (cytokinins) - Fads 255 14 mve 5
£. % (gibberellins) - Riefd+ i

ir ;{"
4) -k p& (abscisic acid) - B 48+ R
) ¢ % (ethylene) - #ri| e ¥
(A) S

47. %4 A4

(A) GenBank

(B) 4

(C) Ensembl

(B) UniProt
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(A) 59 03 5 2 BRCAL A F %
(B) B-catenin %~22 Wnt 13 5LEL T &
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fe— ¥ 50 s PR— fé;}i,ﬁtrjﬂ pEIE B e - 'Fﬁ— Ea ?‘47&]? I
®) o+ st
Ak - FLARE V- TET
(A) &

A P imie b= 9

(D) &+ #~ 2~

R REARALF B R PHLEF
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7 ¥% Jm ¥z (pluripotent stem cells) & 5 4 it = 75 18
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I8 g FE Y

©) 3

(D) NCBI

F8H

e
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48. fﬁﬁ Py & [stearic acid » CH3 (CH2)16COOH] == > ¥ i+ » ’f 5 3§ $ic=x ¢ beta-oxidation > & #

'L‘}]JIFJ_“’_Z?

f
(A) 9 Acetyl-CoA + 9FADH, + O9NADH + 9H'

(B) 8 Acetyl-CoA + 9FADH, + O9NADH + 9H'
(C) 9 Acetyl-CoA + 8FADH, + 8NADH + 8H'
(D) 18 Acetyl-CoA + 16FADH, + 16NADH + 16H"

49. 5 M e x> T A ﬁ Aoyl 4R ?
(A) i = 3% ¥]+ (maturation-promoting factor) & 7 ¥ F-v (cyclin)feik #p F-v ik ¥ 4|k
fi#= (cyclin-dependent kinase, CDK)
(B) & it iwmre ® § % 3 CDK #r4] 39 (CDK inhibitor) % JL £ 3 4
(C) Paul Nurse % 3. CDC2 #_CDK
(D) *; ez ¥ F 2 B cyclin D1 £ 3L & & °

50. } B * 4k F1# (genome) » T 7| i Aol 4 oK 7
(A) E - 22 47 & 7|(unique sequence)~ % B A kg v F o B 3 T0% 4 F1RE =
(B) ®*E ¥]3 (transposable elements)H_& 4 % A F] 325k F|2 -
(C) 3 BRE€4F B 7| » 478 B £ 4F B 7\(short tandem repeats) » F * ** 5 #FF_
(D) ¥ R E£4F F 7| > 4o& 4 $7F% 7~ i (short interspersed nuclear element)fr& 4 g% ~ &
(long interspersed nuclear element) > — J&?ﬁi 7 Sk Nk 7|
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PRI FE AR 113 BFEEE TR TREANAEHAESH IR EE ERRRRE A S

113.7.17

SE o

R n T &

RSEER

o & M

B EHTE L (speciation) 2 FUM Y& #EER 2 (A) AEJEESE(reproductive isolation) &

Wi AR (B) T{LIRAY A TEIREEIE SIS F T IRFIERYAETERE ) (C)

fEt I EEE T ATREEE AT E (D) AR g @A REREE - 8RR

Y&

fEErE -

(A) A E#E(reproductive isolation) @ VITEZ A A2 RRAF © TEME < A JERREEE T
VIR IR Ok R - EFH IR [FIRR S 2 IRV AR E) - 1E e #EfE L -

(B) TEALIKHYAETERRBERESIE & T R PITEAYAETERE ST ¢ 2655 - TR(LIRHVAETAImEE
WA 2R T IREYENATERE Y] - 2 E(ERVRIE M - EEHTA BT
A EYIE 2 IHVAERDE & - AERF YIRS L -

(C) St B[Rt th TR e AR IRE © IEWE - 3SR 50U fy [El8AE (b (sympatric
speciation) » A DU #E A [F]HY A= REBEFER S B T R fRE A B3R -

(D) AR EEAAEPIRERDFE - A REP R iE « IR - AR EEiE it
TR TS BN RER T - (R e bRy A

A - IEHERVEEIRE: (B) FE(LRHVATEIREREHIE & T IRV AEIERE ST > B2

—{E FEERAVRCIL © AR FE Pt 1 ER D AR S - R IR YRR A FE AR

57 o

HEFFHEE (B)

HEFFRER

& ERARIAL BRI o] DL T AR IR E RN DIRE - NI Rl 35t 2
(A) siRNA ZHIHYERE RNA - & HA N GRS AR R AR N R IR
(B) miRNA ZFIAYF RS RNA » & e B CRA R AR R N R
(C) XIST ZRAVIEGRS RNA » FEHEE G (E X A OGP R N R

(D) CRISPR-Cas9 f21857 FIACHETIEIRDIAERTEINARIR T L > Cas9 R3]
RNA(guide RNA)ZISERIE » A AT HE0945

R -

(A) $53% 1 SIRNA (/T8 RNA) HEEREEHE RNA - i F/Z 5 RNA  SiRNA ST
BRI EIR IR BB R — L mRNA 45 I (R SR - i
LB LA 25 ©

(B) TEFE : miRNA (01N RNA) SAGHYIERHS RNA » FEEHEF T mRNA 45 2]
ELRRE (A EEAR  (ETTABREE I, -

(C) TEFE : XIST fERATIEAITE RNA » Fhess S7E X A EMAGRIEHAE - R
LB X A EMITET 5 -

(D) IEH : CRISPR-Cas9 Jit— RIS (EAIATIEIRARIN T, - Cas9 5 175514
RNA (guide RNA) S A% DNA FF51 » LT T REpase -

UERHIRUS . (A)

RS

I (EEF AR AE 2= E 1% (nucleolus) 7 (A) T HATAIAE (B) =£{LHY
VA (C) ARMAEHILEAVA (D) &SRB CAYEYIAR

fiERE
2= (nucleolus ) ZAMAEZ AR —(ElE i > T EHINFEE S A% ER: RNA (rRNA)

HERFIREE




FRIZRE H S HEEAY AT » FfTa]LUEM# Hardy-Weinberg [ RGBS AL
REIHER o AR e TR X OBt E s - B R ERR AR B
q - FEHEEERNNERE -

L HTieElR 10,000 fE¥rEBZPstA —([EEmARIRE - ;R BEAA

i B % 5 B R
WAHAERZ MERG no AL o RZ (AR AMBERR 7 G R ek A 2R 1 E & R BRI BH AR -
It ARSIV R S S 2 E] - DUT @B & THAY R
(A) RRE T AR - AR ZUEART - A iR N L 0 RS R A
2UHERE - I B IRE AL B (E P BT
(B) E EHVE4HAE - E LA B ESEE RGT - A EM T S K > AEE
IS A KEHE -
(C) =BT EAVANME « SaaMp G B TR A & 0B &Rk NIz (28
20 H B -
(D) =EARELAVEYARE « RNE( LR EE & o b m aV 4Rt (R EEI R 114
IR SR - 2 A RKBHA -
AL > 2 A G4 A R A AR o 222 -
HRREZE (O
HHMAZEREEANE > Ty —IE 5 Y0 8 g (5 5 455K 48 8 % (glomerular
filtration rate, GFR)¥4/1 ? (A) AEK/NEHik(afferent arteriole)f&EiE (B) AEK/NEIARUL
45 (C) B 44EK#AF 17 BR (glomerular capillary hydrostatic pressure) ¥ il (D) fif [ 5%
. (Bowman’s capsule)iyEF /7 EREE 111 EIFEER
g - (A)E{(C)
B AR NIRRT - VMR 4 ABARER > ol IS E 4R BREF I BE > HE S I B 455K
MR o ARH(A)(C)HED o] ARG HIEF 4Bk =8 % -
BIEEZE R (A)S(C) -
ERIERBLRRE I AER » MY RGILEERR? (A) Ak B BEHETIE 2% (B)
B R KPR S (C) MR MR th e B IR AR EM SR MR —Edk
57 ERNE TN (D) EEEs4MAEAY &R 28 BN IETEER 240
FASEEEE © (A) Ik B ENF AR
fiARE .
191 (A) #5321 PRI COBRAIRIIE - F5AYE 0B U 4R [T 8 A B R (e 5 ( A)ﬁgé)
MR DRI > TR 2 BRI E IR R AR o I 2 2l 2 A oy SR IR 1
RE > 25 B LR S AR ERRIRE R A& -
(C) $HaR - MR MRE R E RN IEN A bk 2EEZUIE pH (B T FF0Y—HEREE -
TEREATRE(E M 2 8 N SR E AR PR AE 2y &b > MR &R hig —
f/ER TR -
BIEEZEE (A)S(C) -
TEERS 10000 {#HEBZhA—ERIRRE - BAEeE X v e
b M H5E0 » {E7F & Hardy-Weinberg Principle FYFEIR®E] T » NHIRGI ] #5
ER 2 (A) B AR AR E RS By 104 (B) BN EHERIVER A 107 (C) #r
A SR A MR AR Ry 10 (D) 75 1/ 07 22 DRI A (B S AR R R ) 220 #%) e
27 | BUEERLTR 2 x 103 EE;*%
(B)=(D)




m 3
<% 5

B 5 T &

X Zetufe o INICMIRRERRER q - EERE
q=1/10000=10* - fj® p+q=1 - Kt p=1-10%=0.9999=1 -
(A) BEMEMA AR LR £y 107 ¢ IERE -

(B) BEMETEHARETAZR 107 © §528 - M TE ¥ HRAVARIEL R 0.9999=1 - T
FE107

(C) ¥4k PR MARAER Ry 107° 1 IEHE - LS MARNIEE ¢ B
(10742 =107«

(D) #FMm AR RERAY(ERS (BREERBIN 2 1% ) HERAERL R 2 x 107 @ §EEf o HE
AL P BB IR 2pq 0 Bl 2x1x107 =2 x 10

RIEE - $EERAVEETEE (B) F1 (D) -
BIEEES (B) 5 (D)
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iEE HAZAIAEAY RNA > Fr DABEEERHIAET - ARG —FRta4&S & RNA Z1E SCAP Filh -
AUG (start codon)sl 2 -EAaZHE - EABINRiGE - 4 EARiSES RIS -
EFEEE ©

HERFREE
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A BARTHE (glycogen) HRAL F[5 1EHE 7 (A) AFHENTER (amylopectin) S AH[EIIIREA -

EAHIREE L (B) APHEZ e F 2 I i (reducing end)BA%a (C) HILARERE(F 2571

AR - R EE B (fasting) SESR LR THHV AT EIE (D) &2 T EfEEtRR > ALt

FFRERIIE B A Hlet (B

iR

(A) $53% - AFHE (glycogen) Rl (amylopectin) #iEA TGS A2 E LR
INEEITAE © HFREHY TR EE oty S s -

(C) 3R © HLNAERF S AERTIE - (ERLPA AT RE IR b R fey A T -6-B %~ (EIA
= A EIE-6- Wi Bk - SAREHEEE R B i AR e R - it > R
S SR ARG T Rt o BT B R i g A M N R o

(D) IEHE * EIZ T EEENRTR > FFREAIALIA S AESEA YT Ea B R B

EFFEEE (D)

37

EIE RS EEOE RIS » FHIHAOIER 2 (A) B 4HHLS LR A

SOMRRIRIEES (B) SHEME T 4HAE(Treg)l 1 B S IEPERITERE (C) TPk

(B (neutrophil) FT LUBMEA A & B - ZWSMAHIE (D) AR TAIRIEA D)

B FECREIF— RN SR AR

R

(A) TEHE : B4IHE (B HEAIND M4 SR P RIS M bR AR b A - 3
SR G TER— 4 -

(D) $&&5 © HAR TR (NK &IAE) B RBERGH—E 7 AT MAES IR
R[] N B IR B B AR - B E T A EIEM: 0 R 4RI IR DAL -
feyEac iR/ B AR T AR T HUECIE AT ARIERY - NK IR IGE R —
FURR A BT RS ETRE -

EHFEEE (D)

HERFRER
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RN AT RE 2 LARE - U — (R o g FHACHTE mRNA REE ? (A) db
F785% (Northern blotting) (B) ZF &l EH E (polymerase chain reaction) (C) f5
& HETE (fingerprinting) (D) B %4574 (Mass spectrum analysis)

ke

(A) JLJ75E%E% (Northern blotting) &2 — &L By A V)220 - IS
mRNA WYREE - ZI7AEBITHE RNA » AR HEREIRE o 2Me R e
PRET TR AR 2 mRNA AY{FAEFIE -

(B) Z&ifEEE 7 E (polymerase chain reaction, PCR) @ #fEZR PCR H] DAFEIS 4T EAY
DNA Fp51] » {HHE#HY PCR RN EEERAAIE mRNA £ E - KiE§k PCR (RT-
PCR) H]DAFIZCHTE mRNA » {HiE N B FEEEEIH A -

(C) f58UEE (fingerprinting) * 15 FHEE—REUARHIlT - FEAS (e - BLE

PRI S AR -

'EEL73AT (Mass spectrum analysis) * Ja8 &7 F iR 70 M & B I E A > FHYE

EM&EREAIR - BLEROAIE mRNA 2 2wk -

AL - A& mRNA R EAVIEMER T/ 1077280 (Northern blotting)

EFFEE (A

(D)

40

IHIVTE R & RGE TR B HEEIEE (cholestero) YA 24 ([ 2 1) FFGIRERZR (Thyroxin) ~  2)
HER% (bile acids) ~  3)EF_FHE f7/E ZZ(adrenocorticotropic hormone, ACTH) ~ 4)F{-fEZ
(glucagon) ~ S ZZ (estrogen) ~  6)#EEEH 2= (melatonin) (A) 5 (B) 4 (C) 3 (D) 2
R

HERL (bile acids) ~ HEHZE (estrogen) g FHHE &I EEHEAL I 2K -

FRBEZ (Thyroxin) ~ FHfEZ (glucagon) ~ #EFKZ (melatonin) g FHAEEIEZHEL
HiE > #EIE 3) B FREEZ (adrenocorticotropic hormone, ACTH) :
=

Adrenocorticotropic Hormone, ACTH » i JEE{EE FHRYEMZE » B fHiiE T &
RERTTE T NEREIIER - N2 HEE R SR

B FRE B2 (adrenocortical hormones » adrenocorticosteroids ) =& iR &
TR E - BE S ERAE R T

Al & BOR B IEEREETEEEE - (C)3 B (D)2 -

BEEE (OZ(D)

= ZiIX

S ST

(OE()

THEERCIEERR 7 (A) FLAREERTEHREL BRCAL ERZES AR (B) 5-
catenin £ Wnt (S5REE AT ARG TEA L HEERIFEIE ] (C) ZRERp4HHE
(pluripotent stem cells) EA 7Ll A RSAHREAYE ) (D) FERG e A B2 e
(tight junction) AT[j (A FEVIE HE ARG

fiRRE -

Totipotent (omnipotent) stem cells can give rise to any of the 220 cell types found in an
embryo as well as extra-embryonic cells (placenta).

SREER4HAE (totipotent stem cells) H] LA ERGATARGAHREAIRRSMARS - BATZRKSE
BB -

Pluripotent stem cells can give rise to all cell types of the body (but not the placenta).

T ZEeER4IHE (pluripotent stem cells) =] PAsr LA A T ATRERRVAGAINE - (EARED
TR A -

I (C) IR FsIEnE

WA IS
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B PRAEIN R > YA slaR 2 (A) EHERRBEELER > SRR
HEHALE (B) VUERZ B R RIS E SR K2R EEAEIHIER () A
e thlEHEEMHIV)EL RNA REEYENFSE (D) BB R LRSI AR
BRI - R AR

iR

(A) IEHE - RIS ER - ERRETEEE 28 - SR AT
REBESEREEOH > FRERBG RSO RGPS EA O AL -

(D) $&& - BB WHE (WMEWRSE) EHELL RNA BEEYENRS > ST
FAR TR e e AR - DUE(E A TE ARy B 2 AR E MY RNA FI#E
17975 RNA HUi#gR - EBLASE RNA 5~ [F > 572 RNA 55 BRI
B PRSI g o (HOR RO B T B A -

ML > BETH (D) ZHERRAT

HFEHEE D)
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PUNUBRES R B DNRERCES - ARIHZEE? 1) ARE (auxin) - ARG E)E
HELIER 2) dIiETHER (cytokinins) - BUEMEAMEMIABET 3) HHE
(gibberellins) - (R T-H75¢ 4) BEfEHL (abscisic acid) - (eI T-(KHR 5) 5%
(ethylene) - fIFIAHAEHR (A) 5 (B)4(C)3 (D)2

iR

RO ERERVATIIE - 1) ARER > 3) HHZE > 4) HiEghk > 5) I -

Z¥ (ethylene) - fIHIAHAR R @ M - JIGETZABEBERTEREH - ERE
RENIEE A 5% - i H EHEE RefHIdE (s & - B0/ NVER -

EREEE B)

HERFIREE

47

e AEYEN T ARSI E E EA R HERREREFIIEE ?
(A) GenBank (B) UniProt (C) Ensembl (D) NCBI

R -

(A) GenBank : GenBank & — (B 988 + = SEAIAEA(ERIMER DNA 1
RNA 310 -

(B) UniProt : UniProt (=P 7RI 2R (4 B RIDHAE 2 SR A -
EEEEAINE S EFYERE  BIEDIRE - SRR S A -

(C) Ensembl : Ensembl 2 —(EARAAMHERE - SRS EBIR B A MIHE
EL IS R R -

(D) NCBI : NCBI (B{S MR ) 3248 T SRS R T - 645
GenBank + PubMed % » {HE 7 2 8PS A 7R A BB (1 2 SR e -

I » ST IR B &R UniProt -

YRS (B)

HERFRER
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