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MM HA: broad, rapid. 2 MHAZ
SHH: specific, slow. THA B0l MEH HAT XYY Bo| Uk

SHBS 80[Ch 0| B, T MZO|C D MZ7H S&A|ZICH

APC(antigen presenting cell)= D M|Z=, B M| =, Macrophage M= O|LC}.

Antigen 2 MHC-I 1} MHC-II 2Xt0{| AO{M HA|SICE Antigen & recognized molecular by TCR O|LC}.
OIAISH= MZEL= Th MEZQ} Tc ME 2 7tX| O|Ck Th 9 Tc ME= D MEEEEH 1SS HIQHCH

D MZ& Tc MZW A= MHC-TEXE E8iAM, Th JZOH = MHC-IE EoHA-l Antigen € K| A|$tC}.

s M7tx 12 HEE FCt

HAYUAO| M HFZO| A=K M= Qo Jq=X7t SQSICH M= Qo o™ ZrHE ZI0|Ck

HAEE MIZ= =00 otCf. HEE MEE Tc M=Z7F MEXAS FD FEF.

B MXZ= memory B M|Z2} plasma cell 2 23}3tCt plasma cell 2 antibody & IS0 @HS E3f| 2T =2

HUiCE Memory B M| Z= QS CiH|SHC}.

&t 2l (antigen) 1t HA|( antlbody )2 S =S| siof oot

complement system 2 HHO|A| H|FO0| ALt HY AAHO| & XHFSIEE HX| F&= CHEME A[AHO|CEH
Classical lectin alternative
pathway Pathway ,
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~ Mmannose

MBL i
0 SP eckhs
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Sthlt
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Classical / lectin
C3 Convertase

alternative py,
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complement system 2| 242 E7 M=l 2t0{5t= Z0| OfL|2f, ChYBt complement CHEEEZ0
2ot T|HAM HSott

Complement system O] 2tEHSIAH 2dat =B XTHO=Z 8ff|2|0to] EHO| Chyst THHES0| Zelso
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BtZ A 25| (MAC: Membrane attack complex)E 43510 2HH|2|0FE 2™ =0|= 220
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complement systemOj|+= classical pathway, lectin pathway, alternative pathway 37}X| pathwayZ} Q!LC}.
p Yy p Y, p Y, p y p y

antigen2 HIO|2{A =2 HiE|2|0fe| ETHO| /Lt

1)classical pathway

BHE||2|OF antigen0]| antibodyZ} 2+&=Ct. antibody= HIO|2{A =2 HIH|Z|0F M £92 S0{7IX| Z3THCt
Antibody 20| C1 g CHHZI0| 210 O Fo| Clrdt Cls7t 2=CF O™ C1 CHHA(O SO|ME Cls CHEHENQ|
st £ o CEHAE MM C3 convertased| IS 718 C3E C3al} C3bE E2|THCY.

2)lectin pathway
BfE|2|0t0f| Q= mannose EH0f antibodyZt +=C}. Antibody0 MBL(mannose binding lectin) CHEiZIO] 211,
MBLO|| MASP(MBL-associated serine protease)CtE 20| £=C}. 0| Z40| C3 convertaseE At=3}11, C3 convertase

o ¥etoZ (37} C3aQt C3bz EZ|EICt.

3)alternative pathway
HEE| 2|00 EHHO| 22 C3b7F C3 convertaseE X}=25t0{ C3E C3al}l C3bZ E£2|stC}.

371X 4R E E310 C3b CHEHZEIQ| L2110 C3be= C5 convertaseE Xt=310] C5& C5al} C5bE E2|SHC}.
C5b= C6, C7, C8, C9 CHEHZEIS ASHSIO] BEH|Z|0F 23 A &S| (MAC: membrane attack complex)& THS 0] EHE|
a
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human ?enome 32 x,o bqse pair S B

A&LT ! gequence

[ l - l

Coding 9ene- related infergene
seg. 157 o, Seg 3% sop, (257
a-sxwe l
UTR interon  9ene  psedo rerea’red Others
15X 247, frA3men+ e g " 1A
(o4 31 ID 5 /
::R = Pre-mRNA l I l
UL AL large  sman bNA  TetrO
¢— Wtersn &% 287 Hansposon Hrangposon
IO R, 2% 4%
1 [
alternative haman ceqy ;14410 s0s
plicin ‘
2006 : 4X1p BXIO/M Ao
Protein '

10 Poteny

oIzZtofl chst 25 4=t FE2E human genomeO|2t1 BHCL 2370 7] & A= ZE RUZES SHO|CH

3297 BP(base pair)O|Ct. A, G C, T2 FHE 0 QALCt Sequencestd BtLY.

Y7 ME2 coding sequence, gene related sequence, intergenic sequence®| 37tX| £MHO 2 LtE = QUL
coding sequence 1.5%, gene related sequence 36%, intergenic sequence 62.5%2 T80 UL}

coding sequence?} CH#AIS XM Qtc = QMXLO|CH.

gene related sequences 42292 LIH0 ZICL

UTR(untranslated region) 1.5%, intron 24%, 12|11 gene fragment2} pseudo geneg &35}0| 10.5%0|LC}.

H RHAE SQEO|Z S22 Qi [FEA X7t W70 Hel ArESHA| RCHF 2L HX|E Y HE
8% + 8l FTUXIt ECh Ol FTRZL pseudo geneO|Ct. QIZHOl |HM| = REA & W2 F20| At
EotA| GOt ZRMAA E|RULCE

Intergenic sequence2 repeated sequence 51.5%2} others 11% = Z2t%ICt.

Repeated sequence= 47tX|2 L0 X|=0| large 5%, small 2.8%, DNA transposon 2.7%, retro transposon 41%
o|c}.



0= cap= ¥?2 FlOl= poly adenineg £ QICt HB0= Haot= X0l AN, O|FA &
ALt A RNAE 30| 10-30% F& St0| &lX| @E=Ch

= 2HE X Zotoh QZh MEFE oA RNAQL HEMX| HEHFFO| M4lX RNAS| =

Yol Ch=rt. QIzhnt HE = HEEe] ZF/I OfLfer HAN RNAS| =& Xto|0f el =0T Tl

2 &2l XfojoLt.

Pre mRNAO|= exonlf intronO| 430§ QL Alternative splicing It 82 Sdf 2 ZF0O| CieiAo| B+=0{ RICE
22§ =€ FEMEZ=s F8AE R BHHE2 300747 €A 2SO TICh

o7k RTAH= 25,0007H FE=O|Ct.

1960 CHOf= QIZt genomel| =5 100 Fr2 FYJoo=z, AL 10874 & Zo[2ta M2 AC.
20060 = Qlzhe| THAOol 4TH2 8o M RALE

2020 X Sf5{Tl Qlztel HHEME TR+ 16TH7HO|Ct.

ME St TR T 10901 S22 FFEECh ME 1um® £0| 302H7HQ| proteinO| E{BHCY.

f
M= 1742 37|17t of 4,000 um® 0|22 MZ 3Lt £0f S0 A= CHHE =At= 10974 F=O|Ch.

[ 1

LRy W R g
aMigen H_N*_('.i_c_d H_N_C:__ g
LI
aa o WLW
> 2 $-12 i
variable “'{“‘* / H=0-H H.b

oo 45034 : -
Fal, ’/ - °- §6o AM» H‘.’ R‘I ﬁ Ra."",'o' .
\ - RS e
H"' H H H = ’\;( ‘
£ (Omplem ; P‘?F“l bonding  C2Fbexy]
Constays MP‘QP:;;};“ ‘\ & P
F‘ AMine
¢ N terminal
500%2 + 200
2 s pevan <o 0-0
Qntibody 0-c~0
T q . 150kDq -
3 B
]
(1}
Rioo

OtO| k4t OrRIZ|(NH3)et 7k2547|(COOH) 2|t 2 M&(HE7)2 7850 ULk
ofRl7| &ekE N HOE, 712547 @S C HO|Z

OtO|=4t0] RO{M CHYAO| ECh &+ offjedt2 3 ¥ MM 2t
=(H20)0| WX EFaCeob HA(N) AtO|Of BE|E Zgl(peptide bond)O| O HHLY.
C

TS B 100 HEo| ofnliAto] et Hefolct
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F”MQV)’ st o600 ‘-"- dellatin
triple : kellatin

K fres -,

Mo Qy po Collagen

secondary ol-helix, B-sheet

l EL R % Hebond g

+9t‘f'iary .

Quaternary

1

enzyme —| Fegulntory o moi«le
gh"l(‘hﬂ‘e | func+i-n . defense 8 j_ - <ub unjt
B«
nuceloprotein ~— '—- transport 6 M & o
| T R e 8”\
diroct Signal Sorgye movement
spwplic: - actin
endocting Wyosin
paractine
CHeiRlo| L&
1) 1X = (p

primary structure): polypeptide AFEO|A OFO|=Ato] AL
124 PEE YH TXE ZA| R0 7|52 FYSHK| RXT TS DEC) Cherg B
37tsto 2 = Chattriple line)S Z2p70[atn STk Zabzof) A

B3 = A0
=5, He|7t2, TR Zt-0| keratinO| L}

HS =l 40| gelatint keratinO|C}.

2) 2k} FZ=(secondary structure): « helix, B sheet

ahelixe F A& HEIO|E AtO|Of =4 ZTO| @

AEt

B sheet= HZ DQFO|C}. AsheetO|z F=2 ZATHO|

QICt. H|EHO| HY|E} sheet 7+Z=O|LC}.

3) 3kt F=X(tertiary structure): =228, A

Ast, A ZAsH(hydrophobic interaction), 0|&ts}l Z3t(disulfide bond), 0|2
Zgl(ionic bond)2 2 O|F0{X QUC} O Zgh=0| CHESl AN #+X2E =0 FLL
EhEol N RET Molch

AsHdisulfide bond)2 2L ZSHo|LC}.

o}
TZXIJt MOl functionO|Ch. Do &



X2 FH T ROt £ & RULE 3KFZE # AS protein moduleO| 21 ohCt
UH LERE IHFCBE 7|52 Yt

£ T 7Y Tt A2 20| HAE 7t57] 2XE 2¥eh AHEO|CH

4) 4X} FL=(quaternary structure): THEE 4X} X = CHY J|s CHR(CHEA)ZEAM AE8SHsE = 0[42l 7HE Z2

A RxOo|Ct 2|E&EE SSU(small sub unit)?t LSU(large sub

0
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w
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unit)o] Zgte 2 El 4Xt Fxo| A O|CE
CHa Aol BHE0f X HE

—

proteasomeO|LC}t. 4K Z=0f Of

<CHHIO| 7|5 >

. Enzyme: &4 %8

. Structure: (0f]) Szt
. Nucleoprotein

. Regulatory

. Transport
. Signal

1
2
3
4
5. Defense
6
7
8. Storage
9

. Movement

dY2 0| 97kX|9] =X EOlL}.
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movementOj| A SHA EHEREIO| actindt myosinO|LCt.
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PhOSP}m protein
Pyeo . |i|>o -
C'\t‘omo\.

Wetallo v

1) phosphorpotein: Q47| QF
2) glycoprotein: &4t CHEi RO ZASH
3) lipoprotein: X|Zu} CretEo| Z
4) chromoprotein: (0f)s]| 2=
5) metal protein: TR T} 0 EHO|

THe o HEOl S0 ZHA =T

2|, A\|EQE

Zzgt,

O Eap B RO

M? : dini‘l‘"aenqse
Na :

at

k+ © Prrvate Kinnge

C:+

Fl:dr Catolase peroxidase
Co“ Bu_ Bq folic . Cobalamine
N> 1 Urense

: Cyfockmne C. oxidage

- corbonic @nhydrase
alcohol  dehydrgenase

3
Zn

Corboxy peptinse

=
2, =2 transport 7|58

Astolct. F7|8HE =2H

.“~ NE
9 tiborucleokide reductase” > T --.. 7

0|™ kinase?Z} =IC}.

I

N1 + 8H + 26 4 1 gaTp”

N o o

.—-——)

2Nt + 16 W ADP +14P
Hk

Ca'h\«Se

2H,0, —— aH.0+ ¢,

?GNX‘ vdase
—_—

H.0, +2H '+ 2€ 2H.0

Superoxide
dismutase

D.O; T 1H* — — H.zO;
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Of Cref&ap 2HLtA 250 W= 7|sS0lLh

Mo?*: denitrogenase,
YZL|OIE ehdst=0 2oStit EAFAh= 257t O ELk 1909 == SiH{7t QlF x=x2 LZLot
BS JHEe OlF, A4 HZQ JWE=E 109 oo 2177t &7t bt ALt #H2[0t= 1 O|FRH Ea
=oioto] LeL|OrE 2HES RALE
N2+8H*+ 8¢~ +16Mg**ATP?>~ — 2NH3+ 2H* 16MgADP +16Pi
(Mo?*)

mu ot

Na*

Mg?*: ribonucleotide reductase
ATP= DORO|H A F7|E ELh ™7 S2E 28 ATPZF 7h= H0= CHEE MgZt M2fZic).

2= DNAXES & I Mg7t Z0| SOfZiLt.

rin

K*: pyruvate kinase. Z&2 LT 9| 7|3& Of=0 #0o{tCt.

Ca?*: ZE2 4T Hoo= Masict

Fe?*: catalase, peroxidase

Of & 24 X7 27| 43Fe 7|¥E FHsl=0H S5ttt

HO| E0{7t= &4 7t20 7t& 583 A0| catalase0|d, &= HHR| 7} peroxidaseO|LCt.

R £7| Yale Blols 10%0] THiteie(H202)7h YUKCH 0ZHS MHBHA| Qi Mol & 4+ QI9ich
0|48 MHdt= A7} catalaseO|LC}.

2H202 - 2H20 + 02

I~

(catalase)
Of 2o itete2E MASHHEIE, EHO| FA| &= IGO0 THO] Dpitst +=24= AL ZEX{otrt
O] IpAt3t4=AZ peroxidaseZ} s ZABIC}.
H202 + 2H" + 2¢e~ - 2H20
(peroxidase)
2t MAF superoxide(027)E X E2|Sh= 1PE 0| A superoxide dismutaseZ} A QICE
202~ + 2HY - H202 + O2

(superoxide dismutase)

Co?*: By,, B, folic acid, cobalamine. B;, (cobalamine)= Co §l0|&= OQt=ICE

Ni2*: urease, QEL|%l 3|29} Z210| UL}

Cu®*: Cytochrome C1 oxidase %0 Cu?l £0{ ZtCt.
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Zn3*: carbonic anhydase, alcohol dehydrogenase, carboxypeptidase
CHE 7|s &S movement 25t Z40[Ct

. Q’\aukula» achin
+ Fetetn
Ly —

O acin- Avp

O0vogoo presymaptic

AAS =81 229 4240] motor 71504 CHe HE =2 4 Atk
A

=}
> o
=
8
S
a
(@]
S
C
[on
C
&
i

o] actin filament7} L}-2CLC}.

Ch2e ch xk2t 2golct

presynaptici} postsynapticO| EQIC}.

st AAZl smooth ERO| 720 QUCH 2|1 50| 0|2l microtubuleO| UL} Microtubule2 HAL| O QUX| &4
1, BO{X QACt microtubule 0= =520 st actin filamentZ} QUCH

Microtuble OFO|L{A Z(Pointed end)OjjA| E2{A Z(Barbed end)2 2 7H= Z£0| kinesinO|11, BICHZ 7h= Z 0|
dyneinO|C}. Synaptic &EH 77tX| 2|24&0] Lot QUCH

presynaptic ZEHol= ZH&0| S0 Yes AEHE0| U1, postsynapticO|= 0|2 MEES0| 2s ULt
Postsynaptic ZFCHO|| = scafolder protein®l PSD 957t QUC}.

OjMAZE 7|2 2A0| «-tubulin I} A- tubulin O|2t= 27§o| Cte#Zl=z g|of QICt,

actin filament= G-actin 22 M E A& (filament actin) 2742 T 0| QUCt SFLEC| G-actin OFO| At 37572
O|R0{Tl & ZYO|CH
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Pointed end(0}O|LHA EQ)OAM WX L}2 Of= actind} ADP7} ZSHEl AFEfO|C}.

H

Actin-ADP7} ATPE TtLt actin-ATPZt Z|0f barbed end(E2{A E2))Z ZHCE  Actin-ATPO|A PiZt BN LI ™

actin-ADPZ} EILC},

Jy

¢ -

Kaslinte

RNA
» &

c E - coil

G Sl

2z Z ,
foTein ""/"ft"ohl -
DNA RNA & f Pk | -
s n. 13 3.2 im

o 68 xl,:(‘)/;r
Avprs —

30-34pm

G hamaa

Mot =ol villi XE TS0 FE HE actin filament0|Ch. ME7F HHE SXIBHe HE ME ZA S|

actin filament7} Q7| U§ZO|LC}.
CHAMZEI DA SRS WA L7 HEE B8 QX|sts ZE actin filament D& 0|C}

ZAO| E2 o HEIE SX|SH= AL actin fillament7} M HEYO| ring2 THED Q7| MHEO|CH

—

acting g=d| oaistH =5 Ftot FAQAUX| =20| 2Lt
movement?t S0 E3}%| ALt MovementO| 20| thinkingO|LCt.
HojEl 22 20| thinkngO| 1 HMO{Z[X| 42 SZ/ 0| &o|Ct. F0| o+ Xto|o|Ct

& MZo| A2 migrationO|Ct. Q| MO| 0|8 F dtLt7t actin filamentE X O{SHX| 234 7| Of-Z0|Ct.
s

actin filament o2 EH Z=9| 22/

rlo
ot
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Zotdl= 3749 oto|lito] BHEE|O] HZAE|Of RULCE
J2{L} actin filament= &}L}Q| G-actinO| OfO|.=At 37572 O|R0{Xl L& D LO|CL 0|2 FL&E O|F0 Xl 2
7jo| Ab&2 0|20{xl Z0| actin filamento|Cf.

WL "CHUTO OB, EHES 93t EHiTO| Lialo|Ct 4 HAro| 90%7} THHo|C,

A
ujo
o
2z

MK M 04X AFRS EAs| =M DNA RNA, Et$3tE, X StESHEG AFRE|E ATPO| 0| CHEZ
M= StLEZb 228 ZhZp 6 6.52h 78 7.8 QIG| Hisl CHA ohgof= 2102 ATP7F AR EIC.
| -

dY olH4X|e] Ao 90%E EHE TEEL AHESHCH

oo MY HHOICLESY B )

oj RE7H AZ0| Solct QIK|E 25 & MCH AXT 25 To| Ojo|AE NS HR|2 FSE Bt
OIR|T 23 B AO|O| EHTO| Brs| QICh B WOl 40%7} EHE Wo|ct

%2 53 3% 0/2(Ca Mg)0| S0f 7t1 HE(keolinite)’t SO 7Tt HE ZY EHES DlO|L{A WIS WL
1 Ro| H7IS W CHE ADjZo| £ 4 ULk 0|H0| RNA worldo|C.

signal 7|52 EX} signal &8 0| 474X 7F QUL

direct signal
synaptic signal
endocrine

paracrine

synapticOj| Al thinkingO| &=33tC
tHeAol o2 7|l JFOM SHA £& 0| thinkingo|Ct THE4EO|2t= Te0| thinking2 Lt AL
2t X2 Q& 7F st ol ZF9| thinkingdl CHE ZH09| thnkinge AtAls| 2 2= QICH

ol gt AICHZ0| QIF7F O|C|2 ZX|= tHEHEO|A S0 ZOofof sirt

CHEHE 7|59 10%% &KX %2 250| 9129 thinking0|2t= SHEZ HF® Z{0|C}.

2 90%0f| Al Q17t0| Bt= O|& thinking®| CH2 thinking® EfAMSH 4= QIC}

-

—_

C
[
o

HlZa B0l 75| Aok MZe AlMo| JHse| FCt

Hetz xpelo] 22 Fo|ct

Sttel MZ 0] CrEo| 109747 QUCk 1 um® £0f 30BH742| THTo| Ut Fotof p2Ct
CH#E F2 & 169H7)0|CH

1047) CreRlo] HIIX| ME x3h0| Q179 thinkingE PHS O L{RALCH
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d=ot0f 7|0t 2dd=E & AWM =0k2|(dorsophila)0| 1 & R4 7} CH &t (E-coli)O| Ct.

dorsophila : sgeieh

PO ] -

¥y
myofiber Z Z -
—
3.2 im
—
7.0-3.4pm
G haman
line- Z disk) =7} LIEFRECE HH17|- e MX| 29 ufEIOH mo=o| TAIO| = ZMZ 2EI} ATk 2
o Zotst Qo|ct Axmz|ol ZMZ 2|7 3.2um QCh A2to| Cha| 220 < 3.0-34um 7} LIQICE X1}2| ot
®ME £20| 2zl HS Mol 69 FMo|Ch Xmlels EX| £20|D #{7} oich xma| 2904 HE ==
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