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® 2} A=z
< (gad)
* %Hﬂ% )

:1J.|

dr3 o ©
@ ( %0"\5 ) 7\1]2 Ba 2] 71 WA A7,

. }\ﬂ;ll_]; A‘]K]'O] Jé_’-l—} _?_()ﬂ }\(])-]}\-] E_/F_ 7]1__ o =
: EKIQJ, _5 O}
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28. g T4
(1) A~ 2+

(2) ATP 22, A4 ©A
O AR

* Glec — G-6-P

« F-6-P — F-1,6-BP
® 474

« 1,3-BPG — 3-PGA

« PEP — Pyruvate

(3) NADH A4A ©A : PGAL — 1,3-BPG
(4) 58 3A 371X YA GAMWI7HS ©A)
@ Glc — G-6-P : hexokinase, glucokinase(7})

® F-6-P — F-1,6-BP : PFK-1
® PEP — Pyruvate : Pyruvate kinase

(71242 oust)

BT e
2000 4000
I\\- !'
ZES J\’; . ZO|ZEA
2(NADH)
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29. TCA cycle
&71)

(D) A (28 &2 i

(2) NADH, FADH;, CO,, GTP A4 @At & 7+

@ NADH 34
+ TFHEAK3C) — ofAE-CoA(2C)

+ O] AN ERAHBC) — a-HE FREF2AN(50)
+ a-AEZZEFZAHEC) > A1d-CoA(4C)

« TAH4C) — S RO EAKAC)

@ FADH; A7+ £414H4C) — Z0t=24H4C)

® GTP A4 : HAI'2-CoA(4C) — HA14H4C)

(3) T &BAl dehydrogenase®?l <414t dehydrogenase”?t &0[5hH=

I dehydrogenase : T FHAH3C) — ofA|E-CoA(2C)
(4C) — F0t=24H4C)

u
Ab dehydrogenase @ &Al4t

= (WERL) = Vit Bs )
( Elorjl ) = Vit.( By )

(5) O] EAF dehydrogenasel] 284
Ab)

T

(6) succinate®] 27X A 3iA] = ( malonate &=

R,
=

|

| W=

' Y
C0
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S l=Kk=)

30. MAPRZA
(1) RA] 2

(2) NADH 1&X}e} FADH,

(3) 712 2% AMs} :
(4) 8kt Ars Qlatat
@ AebA Qlare}
@ () ket :

B} AANE= ATP 7|4 : 2.5 ATP, 1.5 ATP

(OlEZEajo} yat )
A=A ( etdol= Yt )

(5) H" 5& 712719 ©]& 3714

'."' f:xi_zé E 5 | :15-:])
L o () & B EQIAE} i
-tn» |5 = A ~

(6) AshiAl 471Xt Asl DA

(3% T ), ( TCA cycle )

* F,F, complex&
= Pyruvatez} &

- o] 85t ATPS] 34

e BUEL TR RSl R R S

==

« Thermogenina} Z-2 #HZ8) ch -8 o| &3 o uhAy

}.-r;;.m&:?l ¥
LATP 814 ¥

TCAER

| 2E=, Ofojg
| NADH 3% x
FADHJ Ao

=3
@ & DojojA HESY ;
[s=igsiol | CATP 84 x
ATP ¥4 x DE eE
_I:éi o

0
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@ fast : ( A =-3-24F ) shuttle

1) NADH — ( FADH, )
2) ()2 (25 )ollA

Ab-otAmt=2 EAF ) shuttle

% (10 ) NADH, ( 2 ) FADHy, ( 4 ) ATP X4 — & (32 ) ATP A7
B0,

=
(7) JJ=Ao] NADHZ U|EZCt2jol Y& $£45t= FE 271K
AAl & (8 ) NADH, (4 ) FADH, (4 ) ATP A4 — & (30 ) ATP A7

T
=

3) Nz =5
@ slow : (&
1) NADH — ( NADH )
2) ( 4yF =7 )of|A]
3) A= =5 XA
L EREA \ \ p 20| EHA s \
2(NADH
k|, 25— 2(FADHD) N - l — 30 Q86
o — sNADH 20FACH:) 2060
'il'Ef'-:il“-* 2INADH) =32m
31. ¥tg
(1) =4 - (slF A )= A% A3gst7] ¢si Dt ( NAD" )& 3l
(2) 259 A4t e vgA(a4a 29
oy S ©EH+E@ oy
N
c|::-::) — HD—(|}—H
CH, CH.
LR H
(3) 229 dZF ¥x ¥3A(as nd)
0 0 r—
N,/ co QELD+®
G TPR, e H | NAD® OH
Mg =, |
i|3=D i.t—i* \‘?/ A—L- CH,
: |
CH, | CH, CH,
mEsM ORI EZEEE ofjErE
- 20 -
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39. T ECh AAISHA
(1) 37FA] B7te DAl a4

(1) Pyruvate — PEP
» Fructose-6-phosphate

@ Fructose-1,6-bisphosphate - 2L ase-]
@ Glucose-6-phosphate _glue Dst—h-phtmphulaﬁcﬂ Glucose

AR}

[e))
v O

(2) 201 - 7= 3 47

33. A|gAro] p-4tst
(1) &4 : u]g2E2]o} 7|4
(2) Cio AIALS] B-Ast2 e RE BHE

i
RN K KK KNS
(C16)
| 7 (FABHD
7(NADH 8 OLMIE-Coa
250D TCAS|=2
\\ l
N 3(NADH) |
i (FADI |*8
", Lo T F
x_x‘..-
Y — oD
|+
I
4
108 @O

for

34. SE57 31 Aol 2k
=, A4 ofojx4t 1, 0.7, 0.8

()
AMGAL > T > B3

(2) T B= =AM

o

_2‘]_
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35. MU}

(1) 2 o|u4A1S 431 ( NADPH )%t ( ATP ) 59 8}3 ofuix12 At o7

(2) BlBA B + 28 Folyst

@ vleEE Yolust: A I - ( BAREAE ) > AEIE B — ( BFAENoRI ) > WA |
— (TASA ) — NADP’

50
(3) St S2A : @54 (a ), 954 (b)), 7I=2Eko|E, mo] U (
=3 ( exciton transfer )& £3f ¥tS Ao 2 oyx] A
A

(4) 7 19 W FA : P(680 ). AE4 (a JMe)
CARa WA SEA  WolUAR (B ) wRalshe ol AME (H )2 (D2tdels Y )
o7 3%

(5) &A 19 ¥5 FA4 - P( 700 ), 854
« ( B2 EAloMd )2RE XS
« ( NADP" ) — ( NADPH )

(6) A|5lA]": DCMU, paraquat

Sl

-

. FolA MY : o] waf (AEIE bef )7 A A
oz slolA £ WA Aeagsta o

_ks_[i

, FAEHER (AEIF bef ) 54

—

g Al 4
o

olo

L),
=

o}

K

o] A=<l ( NADPH )¢} ( ATP )E o] &3l ( 2E=2u} oA COS st o
ji

(2) rubisco

® (COz )9t (07 )8 25 7|HE AMR

@ (COz ) %7l ( 0y ) BEHT} =ofof &A 17

@ 227t AYAA 455t CO, 23 (5714 4)
@ o] 9lojogt ( rubisco activase )of 2J5 FAIstE

37. ¥55

(1) rubisco ( 0, ) =7} %1, =7} AUA (B 3e) £UNAE ( CO; ) T4l ( 0; )2 71X
2 Arg

_22_
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38. W3HA Ab=o] A&}

3 o
o d o L
te xoz 44

o
GEAO AEROH (=T

) YEl= A

S Al MZAoA (2" )oz gste] HEAE, ofxEtAE =2 (AW o AR

Ca CAM
2§ 8= o] Sh ofl& A A
gy Fa I Al T Al T Al
AYrS A2 F= Al FHEE A2 [ Al
Cq 217 ARE X = E
CO, 1X} £~ RuBP PEP PEP
IR} 17 AHE 3-PGA OAA OAA
1} 84 84 rubisco PEP carboxylase PEP carboxylase
CO; : ATP : NADPH 4 4@ 1:3:2 1 bt 1:5:2
AR 2 a, A% AJat
13 9y Az W W o
Ae) x B Az AP 2]

_23_
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EEO
40. 712 go]
(1) F2deE
@ DNAZ} ( 8|AE ) GA (8 )2Al( H2A, H2B, H3, H4 <25 701, linker A|ofof ( HL Jo] A%
@ S|AE T e DNAC SAstel A7l 905 ( Arg. Lys ) 5 @Asl ofolwito] F1
(2) 517 A, o @A
® A7 @AA(euchromatin) @ FAAE &Ys] YHE = £
— histone acetylation (£7}7t4), DNA methylation (571Z4&)
oA Al (heterochromatin) : SMA7} LT A] oFe Hoj
— histone acetylation (£7},7k4), DNA methylation (571,72 4)
41. M7] 57 @ gMEAS0] g0z RagE A7)
(1) A71 » SAAEANZE ofe) 249 SMALAD) +x22 85, () 24, ( Z8A ) ¥4
(2) 571 - (3B ) 24, GFAPE SAA O FA
(3) 571 + SMAZE Mmoo v, ( AY 24 )ofl AT
(4) 271« ( 24 )o] =Fal=r ( Atuf B 2/ )7t 2=l Nz dEo=z Z347
(5) B7] ¢ (FFAL )7} oA, FAAZE AAER -, ()t (3B )o] TRA] LERE
(6) Al=d FEM7] )
O &= (OAAR ol ot 58 F4
@ A= (EAA oA faist ads0] Aed A2 olss] A% FHAE U & (Axw ) IA

$42. E =7] B4
@ (Hela NIZ : AFZANZ)S A4 wojsto] AlZS >
A ¢ e ol

@ (—l_-"xQ-]’ E}EIA) 0 70% (gllx_al— }\ﬂi [Sa B

® 4°C, 1AZF YUR|et & M H2]sto] MLES 435t1 PBSE %
@ 10mg/mle] (RNase A) 29 20ul2 A7}sta 37°Co|A] 1A]7

— RNAS AAsH 4 E720] RNAY 7]ojE= 213 WA
Aol FA|

® 1mg/mle] (propidium iodide) &9 10ulS ZA7}stal 587F
. propidium iodide(intercalating agent) : DNA 72& 2% — 7|9} 7] Afo]o] 7]ol&
SH)otHA AN2o] Fy

® 3F4 SANE BEAI|(FACS)OA 488nm o] WS X AHpropidium iodide?} &

%OJ ¥hg A1)

o AX
= =0
4 A =} C
= P
4 .
i [
[ ]
[ ] — Z} T80 ES HAtE}
| - - -
[ | o Zb MIEZR7 (0] SIS
[ = MZE S oS US
[ ~\ 2t Pslo| KIS zf A=
| / \ - — b —
/ M \ 7|2 Zo|2t slayEt
/ ¥ Y
T T
1 2 HEL| M|
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43. JJ&£ =7] £A OQlX}
(1) (P53 ) : DNA &4 — Qatst2 243t — HZ %7]2 A5t ( apoptosis )& 4=
(2) (Rb ) : G7] — S7] XIsS o]

(3) MPF

@® (cyclin B) + (cdk 1)
@ (G )7l > (M )7]=2 %

Al
® &7 : + (lamin ) QAIS} — 3ok AA 9o
)

—
» ( condensin

o
* (myosin ) Qe — &g &7

38 YA
44. 4 FHA)
(1) 54
O 2E 248 X
@ T og&EA A (OX) — Aba 1z A] (A4 ) U=
® B&F (9]J&A y¥|o]&£A) : ( cadherin, integrin ) 59| Wy ZHA
@ Nz 24 L2504
® Y FEL e o
® angiogenesis : 22 (3 ) A
@ gestd s JHZE 1§ 7152 4
¥ zAl0 2 o]
©®@ 22z (& AR} )& F=dl A
(2) ¥
O© =] =24
« DNA & W ¥ d7] ol
« ( AIEZF P-450 )ofl 2oJsf Atete]o] of =gt vhg/d UErd
« FAAF oy
1. ( proto-oncogene ) @ M g% T Als "AGA [FAX}
2. ( tumor suppressor gene ) : A|Z A, Bd £& QAA}
3. ( caretaker gene ) : DNA 24 S AKX}

@ violq A
« Human papilloma virus(HPV) : DNA u}o]2]A, P53 2 Rb 2IA|sf &st
« Rous sarcoma virus(RSV) : RNA H}o]3] A, proto-oncogene2 ( oncogene )O.2 B} A]
A3 chd
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4O HAE

0i0
<ID
r

Az R

oo
5]

ToT
Tl

ol

AL 3H = F)

I n]EZE2]or Afdo] 2

=

JEEL WERSIE JEEYE PE

29

FA))

A= At

2a)A A}
(£71%, M) nt)

KO
0

RS A=Z 2H =F)

o x1o] &l
( ’%

(4

( p53)ell <]
=217t AA

9

o] of

L (A GAEA )7L B

=

a
(AIBE3E C )7} M=zA=Z B&5 0] ( caspase ) 84 &/dst — DNA At

|

o=

o [E

45. Necrosis, Apoptosis

o] £ EEajop

DNA mh
ME=

ZATHE|G A
ATP 4%

olo

Klo
B0

=< ( shugoshin ) ©
D EAIAIY] 5 JE Hido] HAOR|=

Al
A B S
> 2 77

A AMR|EL ( synaptonemal complex )&
o9 )

(

)

(1) extrinsic pathway : 2]E0oJA] ( Fas ligand ) Al S ¥t0 W ( caspase ) 847F &Ast — DNA AT

47, 7¥2 Bo(MAINE B

46. Apoptosis TjAHY
(2) intrinsic pathway

(3) Al 2

0]
®

3

(

olm
(]

o@
°

~
o8

TP

oju

oF

7t =
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49. o]2A Z=d4do

(1) 578 QHAZE 57157t

FELK-EEL P

(2 )70 old

L
=

DY GAAIE (1 )70 X EAA]

(X)) GAA (1 )71

Jﬂ_

® &4 5%
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50. Wl wWxlo t}ol o]k} ©oA

(1) (&7t) A : = o] SAX} Alo]o] 2 WAV BEY

(2) (35 748 ) : olF ALAl & diF 4R 2dFgo] 5 YERG
(3) ( BOIA ) 9A : Ao st &ojo] A 7| o]Ate] th QAR =AY
@ ABOA @iy : AE1 Amufo] band3 THiA W} ( AFRA|A )of AH

(4 (o 2 ) & 7Y {AAPE o4 FAE0 T Fe B¢

(D ( FRA 42 A8 ) 539 A& 0 & AP 22 213yS 246kt
o FEFEEY AF wHl Aab Aol Bl 22ul7F (9031311 )0] ofd
Q

ohE F RAAPE (B2 0E) A gl w48 dold
]_

(2) (THIRt) 94 A= Th2 ola] 9AAL & X mER0] AFL vAE AL
. @A ©iojetdl, AaBbDAE AP} WHlSHS W AL&o] mAPO] shx|Set 217te] &
(&) 4717
. 99 PAYL 2EYsIY, AaBbDAS A} wejgle W Abao] mEYO] KIS
(&) 7744
51. Alate] A AR
Y Ao EAjsts (SRY ) SAAD} SEEW U] AMo] Hrz Wy
- Haold (EHAEAHE o] Bulgw YA} Yol
(1) (¥4 ) 94 @ AAe el SAxE AaRe] £4)
C X AT oA 1 (MY, BeW, AN 2ASS )
52. X AM] 2343t
(1) Z85014 Aol T2 (X ) GAIR| f5 Ato] B 714t
(2) ( =¥ )77} €9 (B A=, vlol B7IHZ)0] oA X FAA & 4 5 TA=

(R74.01d) SN FE2 SHE o] 55t
(3) o] 22 M2 SEHHU o]F AMZL BHES T ot} BE DA LA FZ
Az fAE=E, 359 X 9AS ( Barr body )2til ot

(4) 5" X SAA M= ( Xist ) FAAE AAE O] ( Xist RNA )7} AH1S E2{Ata,

DNA ( Wgs} )= (Bzhd4a)shl, sl2& ( oldRBe} )= (B57hada)eiet

(5) ( BAto]Z ) BIY : A" 10ko]

_28_
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A8 NI [AE

|Sao

53. (A= Z91 )

w7 vt 8 g 54 o) Bo] 1 QAR AlkolN WHEA o w4
o, olF AwolH AEA FYY WAECIAE (WD )EAY UGl AFE L, ThAl KA1 (4 )o]
2 57 fAAe (WEst )7t Lol

Jo
[2a)
N
Do)
N
N
o%
o
=
inu}
Lo

54. B QA
(1) o® Fo] & o] 7 FEI} obd (Wt o (AZR ) HRoN STt HS
(2) o : ( n]EZE2]o}, AEA )9l SHA HAF

55 Xlch O A5k
(1) T4 2 @oj7k Boluwial =R A7 9 MakE siA4 shuel 9xA B PN
(2) sto)-sloIs| 22 Q2] ME} Dojux] gk o] AL 71y
© O SRR A B ¢ p, Ol RFAL ad) Ml : q. ‘pra-l'o] YA,
& ATh A2 Bl = p, T+ Alth a9 81§ = q

A(p) a(q)
Alp) AA( p*) Aa( pq )
a(q) Aa( pq ) aa( q*)
- REPE Golupx] Fow Ay U $EASS) gL vl g
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é% Fol oA Aopglt (
@ ololsie), Melc, oj7tA) A
S 5 maf 2] of2] 27
— ( DNase ) 23 Al @ e 53] DNAZH 374 RE 2HYS 2l
® 34l Aojxe] A
SruAo] (S ), DNAC] ( ¥P )7} BAI® T2 LAE ol§slo] DNAZL §8 2789g 2l

57. DNA EA 33

(1) € 2o A 1 (0 )-form =A|

+ OriC(A=T,G=C) &%0] DnaA’t & — DnaC’l ( DnaB=helicase )& U228 — DnaB’} DNAS 2|1
( SSBP )7} 719 DNAo]| ZoiA Hojil DNAJHIE st — ( primase )7t RNA =Zzto|t| &7
— DNA st &4 (1,0, IM)7} 5'0A 3' ¥sfog Mg 71eh 3HA — ZIs) uisk uijZo]] Aj28 =2}

ol &4 — DNA &4 (1,017} AA7te 24( Okazaki A ) — DNA &A&4 (1,1,10)
7b 5oA 3efos =matolnf mhy 3 DNA 4 — ( ligase )7} S(nick)g A2 — OriC ®roid
2 K}?J Oﬂ Tus T8 2 — helicases il 5A4] 7]k Al — ( topoisomerase IV )7} o] 57t
= 3 e 2
(2) 218 Azo] =A|
« 5A] 7|5 : DNA pol.6(A =719, A|A7IE DNA &7J), DNA pol.e(Ad=71< DNA ),
DNA pol.( v )(O]EZE2]o} DNA gd)
o BAEA ¢ (S gp)e] EAYEE 7M. BAYATT HAl A oE 4 QA YAV RIA
v 7l &
*+ ( telomere ) : A3 DNAQ] vPZo|x 3'-OHF A& o+ 7]
DNA®9] 3'-OH thof oA ( telomere ) AES
* ( telomerase ) : (DNA RNA) + @Al 2 o]20jxl ( JHAL ) a4
— HiA|Z, (o} &7] NI& ), A E71H=, (
(3) /4 Z&tAnlE - F Z2tA0|E9] 54| — ( rolling-circle ) 54
« AAEE o] 8ol O At AY & F ZfAn|EE ( rolling-c1rcle ) EAIsHA TFE AlltolAl E@4
« (M) o] & ZE vio]2{A7} DNAS EAIE T

o
BT

n-|0

o}

0%
T x
i
n
=2
>
o
oX.
o
o)
N
i
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58. PCR

(1) Aol 57 DNA HHS tiges 5550 Ay

(2) A& : ( =9 DNA ) + ( ANTPs ) + ( Taq DNA polymerase ) + ( primer set )
(3) 7

O (W4 ) : o]571d DNAS Q7tdoz ¥ — (
@ ( AZ% ) : (DNARNA) mao|HS Ak

e 2L} =88 Eo|A (Z717A)

« A=T( 2 °C) ,.G=C( 4 °C) —
® (&4 ): =<2 DNA 7} St Taq 814d@4o] &8 &4 2701 (72 Y'C oA 9re
(4) AR 308] o4} ¥rEstA] Rahe olf 3744
@ primer. ANTP 1z
® Taq W4
® Al@& Y DNA congestion

o=
o
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|Sao

59. AAL
(1) ¥38 =
@ ( promoter ) : -35, -10 9|9 &2 A7] AL
« ( RNA polymerase )2} ( 67 )o] Q1Al5to] RAlsh= AY
« (07 )o] QlAlst= -10%9]9] TATAAT A]E-S ( Pribnow box )2} st}
@ RNA 2/d &84 1 (afB’ )w)2] 3AHNEL + (o) AAF = & &84
«(0) ARY FRIF vl Z47F SolA mrul Mg 2ol EF fAAES HAL

(2) A% 42

@ RNA &4 (I ) -20 &7] A28 29 ( TATA box )5 UA]
— mRNA, miRNA, snRNA, snoRNA 5& AA}
@ RNA &4&4 (1) QoA AA rRNA JAAF — 7F2Elo] 28S, 18S, ( 5.8 )S rRNAZ AT
® RNA &4 (1) : (Y )olA (5)S rRNA, tRNA I &2 ofekst RNA ZA}
(3) AAF 27
O 7HAl
o A AE (BB’ )} (o) SAPE B0l EA mRUE AFo] A — o]F7FH DNAE He
EH STA 38 — AAF Al A (o) IR ol
< A e 2 B o2 K] 2oz ( FAARIAL )50l ZFsiA RNA 547 2 RH
Ao 20 FALE ZAlste s 2
@ %13

« NTP9] ( phosphodiester ) A%o] {ZojA (P,PP)7 ©ojd mff W&E= oUX]S o] & =2 HZ
« RNA 484+ (3" — 5" ) exonuclease &/do] (917],917]) Wi=ofl DNA ¥V 7gof dlsf o2&
o] (Z=2.%3)

(o]
. p OEA EZ : p A} mRNAQ] ( rut ) Qo] AYsH olE — RNA gAHEAS wel gou
mRNAQ} DNAQ] AtY 28 Hz] mRNAS E2

« p HIYEA 34  mRNA 9] ( G=C ) @7]E0°] stem-loop 25 P/ — NusA THiAo] Fof
RNA g da40] AAr Asig 9tg — (U ) (A ) Atol9] A ZAgto] FojA|H
mRNAES ¢4X35] &2
2) X&) =

AR Zoll ( AAUAAA ) A Eo] &/d=H (endonuclease exonuclease)’} ZA%s] °f 2087] A ZE
(U H%)°] RNAS Adhstal 2]

(4) mRNAQ] L&
O d3f A=

+ (mono,poly)cistronic : £ Al 7o Tojsh= THiAlS0] ?_ Hol MAF 2AZ 3 9
« AUG 7HA] A gtofl ( Shine-Dalgarno ) A/ g€0] &4l 2]¥E (30S,50S) ATAA7E A
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« (mono,poly)cistronic
« RNA d&4 (I )ofl Qo 1At AAAIE e/dstHA FAlof 5'-( capping ), 3'-( Poly A tailing ),

( splicing )9] 7I&°] dold

(5) Ofo] =2 RNA
sio 4 RNA &dasa (I 7t 54 |AAE AAL — ( hairpin ) 25 7H] 1At-0fo]3=2
RNA(pri-,pre-miRNA) 4 — ( Drosha ) @¥i&lo] %At} A jt-0to] 32 RNA(pri-,pre-miRNA)Z 715
— M=zA2 4eW ( dicer 7} A2 (F¥.0]&)7I9 RNAZ AW — orfgoz Hajx ( RISC )
of A%t — 54 mRNA| 94s] AAOoz AYstY A mRNAS ((Ea) )
— 5% mRNAC] O guxoz AT (2lud )0 ALL oot (W ) oA
« ( si )RNA
Az groflA FAEAY AlZEEoA A8 71 o]F57He RNAZE A — ( dicer )7t &2 °]
RNAZ A — e7fgoz e ( RISC )of] FAIsHH tto] 22 RNAXY ®A mRNAZC] Eals

lo

Al 1 (30S,50S) 2jEE ATAAZE ((ARI-Z7He ) AES Al — AUG A|Fo] 2|E &9
(E,P,A) At2]o] Qx| — (fMet,Met)=tRNAMetMelo] 20, (305 50S) 2] W& Athol|7 Ast
@ 713 © o}0| Lol tRNAZ} (E.P,A) AH2I2 Solg — P Af2lo] ofo|iitat A Akle] ofu]wAt Afolo]
( peptide ) 2% ¥4 — p At]9] tRNA+= ( E ) A& o]5 — A A}2] tRNAZ}F (P ) AR
2 ols
® 72 : A AF]9 ( UAA, UAG, UGA ) 52 F=o0] =& — ( Releasing factor )7} A Alg]2 S0}
FEE-tRNA 22 7F 2l — ZHE e Y&, 70S 22 & i

2) A% 32
« (loop ) PEIS] mRNA /g

* (40S,60S) 2]¥& ATYAZF 0]2] (fMet Met)-tRNA™MMYaL s3] & ( 5'-cap )of] A&t 5

mRNAE 27145t o]= — ( Kozak sequence )2 THUH (70S,80S) 2]E2 &8 Ao AUG A=

of AR WMol AR}

61. AtQ aua, AT 2uio] 1i

(1) At 2%
O (N=zd ) oA @ ZPE =S AT o ARz gEdHe F2s0 222 Fs|Au A&

fu
el
H‘F
13}

g 5ol

Al
= a a
@ (&) 90 FPEE (N-TE.B.C-TH)o] AaAMFo
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EC-Zeh)oll *]2/\101‘0] +KH - *1]3.9“01]/\1 3%} LA (

s17] 483 5)
HeAE U2 Sol7tol, HeAIE W2 Sojrte AlsAdo] Aok

C} & A or=r}).
(2) 2% B &
O (gaF ), (N=Z 9 4] ) oA
EVEHE T U N 2H Ao E ¥ — ASAFo] ( SRP ) A% Al ¥ido] dd H&
— AHARA O] ( SRP ) £E&A0f] R4 § OA] WS I8 — ZHARA] YA ( AsAE 2,
o|&at A F4. N-linked oligosaccharide ) — ZAAZ & — XA HoA wAet 53]
( @ trimming, O-linked oligosaccharide) — &8] 402 ol —

2 e eazoR, yojxl gAe Am o Bl
@ ( YBE)EWY  BYWe|S 57

LI5S

Fofl 244 ofujAto 2 PAE GlpE Ol EA ASA L
AmA| oho] urs|wA el s
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62. vt 2].Q m}x]
(1) ( &) Z7] Ty TR

Aeg Thshal A Al 52 YEShe A — 72802 B Y2 | Z2 ( &+ ) &7 7
(2) (&4 ) &7] : &t} oA

Al DNAo] Ar=3&t AMe}l( prophage )2 Al
AEAL — Pg gtge] o mx| St ( &Y ) =7]

Zolx opm @ Alchel A A BRI oprhe

2k

o

uju

63. s=Hlo|2 A

(1) ASFAA} vpo] A

1. =52D)°] ¥ dpol2 A

7he] (5UsH A& t}2) (+,-) (DNA RNA) 718 714

&AL © envelope®] ( hemagglutinin=HA ) TEixlo] &2 A ZLUto] ( sialic acid )} A
— ( endocytosis )2 Z1Q} — 3HofA] ( H}o]2A9] replicase )2 3ihZ A7} EA
— HA, NA @A S0l 95 Qle ( AR )2 Rl AE 80| d# o & ThawA

]_

M|Z dto 2 #'=% — ( neuraminidase=NA )7} A|LAFS HAH6HA &59H9] xf

@ AsliA|
« 9141 (HA, NA') SRS AA|5to] ALE- 7
« 23R}, Eo]=2 : ( sialic acid )Q] SAME ( NA )o] &< 5|
® A8 xS
191490

« a9l ( Awol=drift ) : ujol2i~ omjo] HA, NA A so] ofojiilo] S@volsl dojup Aol
geprle @A

Oll

9 (opEolsshift) £ M2 IE £ Ulolel2t @ 43 Aol FAAH Y3 W 5 vlolaisel
ML ofa] Jpx] AP0 ZHe AAY vlol2 At A7l Ay — FAA ol

(2) HIV
O AHE717t 9l ( lentivirus ) 4
@ (2 )19 (8Lt AM =2 ) (+.-) RNA 7192 714
@ AHA| &4 : ( RT, integrase, protease )
@ 9 oA gpl20(2f ALY &), gp4l(T FALE 88
® (HIV-1,HIV-2)o] =2 AIDSE doFl
® 74 2 (helper T ) Nl &7} AA5] Zdas] o 7|2 H4H= AMY
@ ABFAF - U] gp(120,41) TR o] ) (
oujel Njzur3 58 — A=V NZd= Fo17tH FHA
ASAl
« P-gp A 1 gp(120.41) TERA o] FojA] gp(120.41)2F CD(4.8) THERAlo]
+ ( AZT=azidothymidine ) : ( thymidine ) SAA2 IAA} A
(mRNA,cDNA)9| A5 54
+ ( integrase ) AJ3lA] : CDNA7} S59] gAAof A9 e AdEE WS U
* ( protease ) A|fjA] : HH ofz] GHA o] Yoz A, 7I5EA] Kot
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64. Ytg2]o
() 48 =4
O (RA )71 = A= 27F 3A S7t6HA] 92, 47710l Bash Axts ¥4
@ (dH8% )7 - wE Sz 7, 2E > AldS2 YA, stety £4o] viRstiz Ao &
® (BA )71 @ =L NZATE £57F P2 olFHA Aot e Al 271 LA /A
@ (AFR )71 @ R0l ==t &G0 Fol S0 A= 271 g4, Abs0] Fol ¥Ed 230l UE
AletS9] dZ2o= ol&H7|= &

. 9 Zhetol

A@el BAAG HE AETE 2o
o HIHH
o d

@ (33 =9 )
« (spolAA P Aol T F

« AU FEEY ¢ Al DNA =70 EKJH‘H giolg & QRS ¢
of Mz7do] DNA =2t5 F4stH ( 435 AR )ol dojut JA°] =ddt
- SE JERY (8. 494 oAV whA U o HiR dofl QIE 55 fAA 48RS A 7RI
LEebA] Hiol2f A JALS @/deh H tE Aldtoll BAE o] Aol MlZ7dof DNA &7}
2 FYstd (45 AMEF )ol obd (A ol s FHEo] =ddrh
ONE L)
« 7 Aol RS olgsl AlE FES) DNAS Ag
- FPx F (g% ) =AE &8 (ELF) &7t F o Eetanies (FLF) «&oA AEstd
(FLF) +5= (FLF) +5= vhy
- Hfr X F~ : (Hfr,F'9] DNAO| A€l F Zefaoj=o] GAARL Ssw ( 8-g ) SA17F 7jA]
— QA LRV SAHR govt AEY — Fe oils] F= E3

HqG )= %}—Erﬂi AL
97AXTol| A ( repressor ) THiAlo] $H/J& o] ( operator ) Ao

1 vl

Aot AARS AA
( lactose )7 Esl|EHA] Tr50] Al ( allolactose )7} ( repressor o
9] ( operator ) A28 E TojX| L5 3],

— RAP} 298] (Lol Pojubx] ghh).

D N2Aof ( cAMP )9 57t ZotA ( CAP ) Ayl AststH
n29E (¢5F)Y ZFAL 4 Ho] ( RNA polymerase )2
RAF &dS oA &dbs] AAP dojdrt.

, HERA FH

®
uy
ru
kU
[>
2
ajo
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(4) EFET W&

O EYJETO] (FREH)T @ EHETZ A Fol)oles 5452 4

@ ElETO] (ZR.EF)5IH AA|xto] EJEHO] ( co-repressor )2 ZA5l ( operator ) A Fof &of
RAALE AAE

® EIJET FTF A JAARIC R d9s] 11 [RAALS] HAME AAIE 4 ¢lg W Asohe B 71A
< ( attenuator )2}1l stt}. = 2]t A A(TrpL)Q] 3, 4 Bi0o] HAfEo] &7]-112] 1R J/JstH
( p-independent ) $72 452 A85t0 o] oA 2B E2 MY 29 39 &7]-12] 31X P2
2rotsE — 2t AE HY & fARMES FAEA] h=t

@ EJET 25 A AF 29 30] £7]-12] 22 E FAFotL, AE 33t 4 RE2 E7]-18] 1R E 4

2 2 glo] AAbt At

_37_



558 40 gAE

65. Southern blotting

AlE W 57 (DNARNAoto|iql) MEo] Ef o £, ¢f, ¥ 7] 52 & 7ts
@ 7= DNAS Algtasz A &, (of7t2A F2fotadotutol ) 2o A7|F-5

® 72& 0.25M HCl g0 @&
® 7S 1.5M NaCl, 0.5M NaOH &oHof d&

@ 722 1.5M NaCl, ImM EDTA, 0.5M Tris-HCI(pH 7.2) &0 @&
® LA #44S o] 8354 7oA ( NC filter )2 DNAS Fo|g

® ( NC filter )ofl ( UV )2 #&of 4kt ( NC filter ) Ato]of i 5

@ ( NC filter )5 o] At DNAZF 0] = &7dst &Hof] il 62°CoA H&/det vr3-2 %1y
® YAMY EX|E DNA &2 91 62°Co|A] &3} uteg x5y

® NC =HE 60°ColA ARt H, BEd =8AA &4F

66. FAA = $3}
(1) 128 27
(HL) 992 : (HL) @] w328 2 SR

(2) DNASZE @ 5'-( CpG ) ~3" Ao] ( C )o] 59 whao] fEelrt dojus HAQIALSO] AL
(SA1L8l)sliA FAA FH9] s (5AL.4A)

67. 2t XH(activator)?] XA £A

2R 54 #AA9] (enhancer silencer) 2o 2% — ( HMG ) @40l DNAS 8% — 3]
AE MRS SFA9} s|AE olNEe 247t 2 — ( mediator ) DAl AYsHA SlAES TS

obqgsteta AL BAE ARAAZ — A

68. ZXI138AR-=-0] mRNA 7|+

@ 5'-( capping ), 3'-( tailing ), ( splicing )

@ RNA HA(X|g #HA) - ApoB F41A}
« (&%) : mRNA 53t9] CAA @7] A Fo] UAAR B HA &2 ApoB-48 TR 2 WA
« (%t ) : mRNAQ] x|t HAo] JojUbA] oot AJ4f Zol9] ApoB-100 T = W

69. TlHuHA] 5-]]
2olld TR S ( ubiquitin ) @A =2 HA] § ( proteasome )OA F2 HWEIE TR FEolE o

=
=

of

_38_



558 40 gAE

70. Northern blotting
AME U 57 (DNARNA ofujie4t) MFo] EA R, o, 7] 55 =<
O AlzojA A (DNARNA THHANE F&5
@ ZAl ( RNA o] ZZLH|5]=9} ZFotuto] =5 #2
« ZSYTIS|E : RNase 22/dst I A, G, Co offly} F-7 ZAAs6HA mRNAZF 21 25 F/J5HA
o &
« ZFofofol= : mRNA 23} #£329] 4 AgS s AdFgoz Eo&F
® Ao A7FE
@ ZAE AgS o]&sto] 7oA NC ZBE = RNAS 7]
® NC ZEof ( UV )& xof siita} NC BE Afolof wAf AgE ¥4
® NC ZE|Z dof XA DNAZF 0] Qe &/d%h 8o i 62°ColA H&dst ¥re2 A58
® YA BA]H DNA A& i 62°ColA &7dst vhg& A1y
@ NC ZEZ 60°ColA MASH F, B0 =EA1AH 743

D

71. PCR &
(1) RT-PCR
mRNAS (cDNA )= HHHA AHE | 574 mRNAQ] EAf o8, ¢F 37| 55 =
« ANlzof A Al RNAS & — ( 9AAL) ¥H32 A1) — ( RNase )5 A|25l |7F=2] cDNATH A3

=2 o
— 57 fA%o] gzt Zejoli] NIEES 21 PCR 4138
(2) ( real time ) PCR
@® PCR U Ato]Zuitht Z&H ihz9 42 &<l
@ SYBR I3 ¥y : Al 27491 SYBR 1S A7tstal PCRE Zlist® DNAZG e wjobch =

u
57}

72. DNA O]NJuj&(Microarray, DNA chip assay)
(1) MzolA] AP of2] mRNASC] HH midg FAsty, MES Atolo] &y mEl Afo]& ¥lush=

ME A & JA mRNA F5 — AXA} XI88(+ poly dT primer, dNTPs, RT )

: cy3-dCTP, YLAIE : cy5-dCTP
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73. Western blotting

&1 o

) 2H9

e

M= o] E& (DNA,RNA

A

mmo

vd

mjn

[

)

<

o

%)

a

%)

T 9 T

& M.D - wh =0 Hr
oy B

oy E“a [ ol

W SEg

= B do o g0 oy *

T e
Mo g BN K D

ok %) uhk 100 160 O]
o ol ~

e A ol

il A _ T ol mu ol

T o iy o8 B o8 o

N — —_ olo

T wEEEL

G = L I

E ,Wq &) “m. oD ;ﬂ oD ,.n,wﬁ

TR Z W W

~—~ ~ o~ —~ ~ —~ o~

—_ — — — D =
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2 7]

<u

Fo (&4 2l &) BiAol AR AFEbA]

[9)

o

-

AZ d]al

2 7|
LRER] QL & A HIA] 2

=

=2

2Y7k

g4 22y

HH

814 ohA]

£ o
o =

—= ©

of
o] At Z2U7F A7 9|

=

=

v

4o HAE
(&R 2] &) vix] Yol FAF M+

® F vl o 22y

74. A

— K o
of- ™ A o U
°F o K = A~
ﬁ_o e ° <+ E
JJ = zo or —~
LR U O ﬂﬁ
5 o o B ol HR
o DK pr L oo
__OO T H__l mmH it _/L X_.D
& op oY MM ¥ lnnr_ﬂ B- L
LEE G 22 i
0 o o —
T X 2t 3 o B _ oh <
of £ ® R © 2 z o B
mo D Er o K ol no mA_u =1 0
<P a ~ B B Gl
A3 =r m ™ — —_ Q@ o —
o & oo = ) o
¥ mL T T ! mo MR~ ! o B M ar oy
o B A K il ok A Bk o 3 e B Xn g
mlmulor_ - G e mGo_am meLE_=_~rur1_/r1__/|
Wﬂqlouuﬁ o- 0 W_%ﬁ (Ogom Eeﬂ_n_%x_oﬂ
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nEuLmlym T Bl = T g 5P - %mﬁ_:uemiﬂ%
%NW,K Eamm W2 K @memmbw 1o g
— ~ ! —_—
@umlo_aw,_m —~ = o oy & X S TR
- - Ko — un T - e N O & o o T o
o_eﬂﬂﬂmwnm,.m.ﬂ = W o~ X < g B8P o T — © .AT_In_
o B < N ST W g X BT oo
.m_l “n__anM ..m_u O_l | ﬂ N~ ﬁy mN N ! ..m ]M .@lL E__._._
BoE o O u o= B W2 o 51 ogeﬂ}i
HL]_/ R m a K .A..__l 0 \_, " " FWQ (] ‘,%LLI,qu/
E__._._ _@/ﬁ_ ~ ,E..._ c ﬁE -t m ;A, n_.ﬂ. n_.ﬂ. m b . Ho = 0 ,__|O _vT_ ._._/vO
L N I N oy B R IR oo
8N T | Ko - B0 < Kl T _ @ g 0% oT =
R i SN N — o ol L (=
WL..HW %ﬂmn ~ K B0 mDT_._._o..w_. )1__A|1_MA€A
N S ®O-TT o + ome .. > K Bl X o
G %‘_ = < K o o ﬂL U T oo o e,_v ok wl| o % = _._m_ﬁ
— e T . N o . |
ol o = & B W= o & Ko o oo M A & y ol
- mﬂ_ B Ww‘_ _._._a B I | ._.m_._u_.c — = OL ° q Kx_ _.___.= o )
wom) By A @ X 3 = - ) K — o E g
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o e g H o U - N I o8 A Yo B i
K — ...k|||_ .A_ R .ml LN _n_u _ml o _ o = T 1__AI B
oF N o g = M. mFEs Ty R T L
5 B R KT T NN K& W W ok W o & = = =
10 —_— — — — 5_._._ . — SN
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0i0
<ID
r

m77)2]

AR 2 u

A

L

oz g

=)
=l

7]

L

N

ot

°

=A

2k

[e]

(3) MCS
of o

S

541 ( phophodiester )
15|

[

Q14
Ejo]

=il
il

|

(2) M= o}

DNAZH & Zafan]

(1) DNAS] §% 97] 4¥L

80. #Ejo] 30) &7

79. Alst 84

(1) 54 |4
81. clonin

gl
)A

Tod
1o

U

WAL Sof 9l wjxloA] MEIE A

St
o

(4)

SH
u

T

a

L jlmat o)

, EDTA :
2uE 49 EX

: TERA /DNAR A, SDS

A

MEd apA, MCS,

(=)
S

_‘{

S 70% oEeE AF
S

I (NaOH

o

=

OH
(2) HE

=

Al

=R

=

—_~ o~ ~ o~ o~ —~ o~ —~

)

83. expression vector

82. mini-prep

1

—_ e D DD

(

]

71 mi=ofl

o

=
o

o Fhge ¥t
- 42 -

ol A1)

=

— AP AZ% s
©] (DNA,cDNA)Z
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558 40 gAE

84. ( shuttle ) vector
(1) A2 g2 T 59 AMmoA EAE & Q= HE

0
(2) WEIS =3t 5 ( mini-prep )02 §5a) T}2 A2o] ¥4 Asks|A Yot 2L =

85. o‘::llyl ;\jo:l E_I\‘]Huj
(1) Aol¥d © 9ipd BAE meto|i g A
DNA $HHS ZEAAA AEES

N
Do}
ox,
ol
1
1E
o
>
e
=2
0%
hz
ia)
lo
Hu
Y,
=
N
I
Q.
Q.
4
._]
]
4m
2
fo

1=PS|
o= L |
(2) A EY ¢ PG % A DNAZHEO 5'Utho] whaby 84 & o7t 2o

86. DNA library
(1) 2tojBeig] 7ig @ ojHl A=2] DNA 2755 HE oo 2o gigdoly 52 5o ¥
@ 7= DNA zfolB2{2] : 7|5 DNAS AU AgtaAE A2lsto] Ad AHES 217 HEe A4
@ cDNA zZtojBe2f2] : XA mRNAE ( RT-PCR )& 5l cDNASE &/ & 42
HE o AA

87. ( chromosome walking )
S

olH DNA AW} HA: Ch2 Awg Ao AAA0 2 AZs] A AAAS Bajsls 74

88. knock out

1) RfxRS ¥g o] otystd & XA A2 224

3) vjol E7|qmo] HIEIE WA A% & 57 WR(EHEA + MAZ 20N 7S
wE|gt @AA DNA Abo] A5 AHEE

5) ch2 A 87 wfotol] o] chalmo] Ay
6) ( 7lulz} ) B2 g

7) % W wu) Y 5 BAY B

89. YRS Al

(1) ¥4 A 14
Agrobacterium®] Ti plasmid2S o] A WA
A — A T Qof e A

u —>
AeAlzs 22 HaAstd (AL )2 A — Al AIE7Id A

CFTR ) QA& W7tA A= vto g ( ot & |
W ddol MY FF vheol dojyal, a5t a4 FH|oE ZAI7F A= 52 Foirt LAY

Q
I
o
=
M
L
o
i)
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(1) A Az 54 2 (24 )9 S JAtol] o Xgho]] ti2] o] AMFAIA SR
(2) A=A ( A= ) i3 FAto] sl RSl thf o] AGAIA A

— ANZ SA| =2 efojd ofo]o] HMAI= ( telomere )7 Tio] Fot Qlof £To] At
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=
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Hl2(EE. AL 1E)  AE Qo] Bupt T2 Pa, JEY Wet g

ARFAZA A o] ¥ 371, 83 SEL Wet §lg

ME(ZS, (LRE ) HA)  AE 9ole] 8o Bur} Fo] 84 5wl koproz Am
Yol e Folsu AAMY 8% EE kol

M3 ME 9Jolo] Solu} 57t Wotd 2o Alm Ujeto R ojEstne A Ljoje] R
& oy

M3 0 Alm 9ofo] S0l EE Zto] Sojut A Ujoje] 2o] grog o] 5a) AE Lo
o Bijg 7ta
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94. oJxt FEX}
(D) A= Ag g2 miists (G ugd) =2 - (A2 AR S AEstal (K452 AR)

—

(2) o : DAG, PIP;, cAMP, cGMP, IP5;, Ca’**, NO, CO &

(28A) =0]9 + (&%) S0Q02 24 — AE}S (IA.79) B
(1) Fordd uejetas 484

27Es} 2 8A0] A £EA1Q A Walsl old — (kinase )7} P& WatE AN|A ol
99 nejglas wu|9le] (Tyr.Thr)?|S 9148} — GTPE ( cGMP )2 ulE — cGMPY} MmA2 2ht
=14 G-7lolulo] 2o 28] A5t — ChoRet st9] B S ( Ser, Thr /1S AME} — As HF

(tert 28A10 2F — ( Tyr kinase ) =01 &4t — =019 =241 7|9 ( A7} 4kt )
— do] O A9 — ( GEF )7} Raso] €0} QIH GDPS GTPz A|gh — ofd ste] THiAS0] s
R

Alzors (7 )8 W, Axd =oQlo] G-TiAdy A, Axsf 2849 tiiES AHA|

rest AR 284 PAL wiHo] AIZAY] ( GEF ) =uIQlo] 245t — Gs Tl
(asB.v)ol ( GDP )2 ( GTP )2 A% — ( as )-GTP7} Told U} =2 wat o] 5s) ( adenylyl
| 4% — (ATP ) ( cAMP )2 818 — PKA 243} — AJai/Ee]ey 7] s}

A
2Rreot Al 284 PA7} ol MM (GEF ) mu|elo] @48} — Gq ThEolA
S (GTP )2 A3 — (aq )-GTP7} HolA Uet 22 we} o]E3) ( PLC )ol 2]

Q
&
IS
Q)
O
o

45t — (PIP, )2 ( DAG )% (IPy )2 714 83] — (IPs )7} &% 2349 ( IPs )-gated Ca” A1'd
2 o] Ca™2 W& — ( ryanodine ) £84 AEL Fof o We Ca”e WE — Ca’™7} ((PKC )9}
Zge 5 AEoolA ( DAG )ok ATAZ @I Ca¥~( calmodulin ) B TSN 319
SURESS o)

+ A3 OpRe] : F9 ARAP} Ca” Blg, olkAlE HATEO]ATE [PO] Qi71E A7, DAGE 71 #al
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(3) G Alz A
2 tert AgstH 84 F27F v o] A&l ( GEF ) =09l &3t — G TWANA ( oy )2
( GDP )& ( GTP )= R|g — (o )-GTP7} ©ojA e} 23 w2} o]ss ( otddd 1=]gta4s o 2
— 2/ oA
97. 3 287
(1) 58 ol +&A
@ ( cortisol, estrogen ) 59 X84 EAI=
@ AESS (T B )02 Fut - (LAZR) 289 2T — (LAEDOR o] 58] =4
SERERES:
(2) 0§ olF 487
@® ( ¥[e}¥l D, Thyroxine ) 52| A&7 &A=
OlFA= 4 — &4 FAAY 28 ANFo] P B0 A=
e A2 Al AR AT (FAL DA

@ RXR + E0] 28]
QAL AR (54, 2AH)5t

2=} glos
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|Sao

98. &4

(D) 77 = (e o] ¥id »gAet & Sojo=z 2
(

(2) 267 FA N=ue] M) deido] £oiel ( ZP3 ) JEHaat A5ty FA| vhSol dold

(1) w2 A}k : (Na',Ca*)o] 95t A71A Aap FA
(2) == &b : (Na',Ca”)ofl 95t s7u &4

100. 57] ¥
Artel (A, FAF ) AE - v (Na') 99
=]
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