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RUBISCO

RuBP(C5) PGA(C3)
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RUBISCO
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!
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=

=
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‘Crassulacea

XtO|Et,

IOt
=

g

# CAM : Crassulacean Acid Metabolism

]

15 / 47



2024 'A 613| HAl1 Xt ME 7|E=2H -

=)
K
S
-
<)
©

(BCHREMZ)0| A O RO TIL}.

=

=
[

CAM AlZE0||M

: SF >>

<< Ho|E

2719] 3 7kX| X|

16 / 47



2024 '3 613 HAl1 Xt ME 7|E=2H ofid _ 4 o

24 'A-23. " slitapd et oM

. TN ZOM EZ=To| mREMOZ US <BI>0fM %

7. HIEZZEOAM 20fHC)

L. &7t il 2A0fHr

UE <HI>0M A

[=]
ZtA =1, ojzo gl mEE4 MIHOIMIE CoA H4H),
=

Fargoll= Ma(0,)E ERE S THAI7F ZoE|o] AKX BC

mets sfgitgd2 ot gloje ddd 4 QAL

MEZ=Z0M MAE 2B5HE BHAE Aohy QIS == HMAHE THAO|Ct
Mas O MAHE TA 2l 2F HAL +EHO[Tt

A2E|= ATP 2XLECE O B2 ATP 2Xt7t WEEICH (0)

g2 AR FX7|Q oHX| 2l4=7|2 FEEC

EEC 1 BXE 7IELE oYX EX7|0= 2 2Xte] ATP 7t 285, oHX| 270 4 Xt ATP 7}t

n

<< HOo|E : & >>

MEZ2Z0M siFarde SHEA, 37HX| X2 25 oM 7|=H0|L HyHQl X|Z0|Ct
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2024 '3 6132 HA1 X} W2 7IEEH 32 _ 4 Y

24 '4-24. " Xp7HEESE - MIZEALE © EHeH:eH

. 20N X7HSEE 71 0|85 BMIEYL S El= IPdC=E g2 A

00||'|

0!
.|.

<< 28 s >>

24'9-24H. S0|M XIS HEE 7t

i

1 2) 3} 4 ”%—@Hﬂ

1 2 3) 4 1)2/4)

fFab| antigen
binding
Fragment
d
/ Fc
/ constant
// '

/

/
gonstant

gHel = SH g8 /Rt W

From Wikipedia / Tokenzero From Wikipedia / gustavocarra

F2424-01 : &H|9| 7= A EE RO MEY

S o TT— =

4=t B ME= SHE HH8st= S0l Atk

B MZS2 Z4( one Marrow)0| A ‘d= 1°80| 2ojLt7| WEZ0| = M=Z2t= 0|ES H=Ch

B MEZS2 85 Id0A M FHEAS| =8-S S 1702 v |FHAL 1742 D |HA, 17H2] J FHEAAUS
2 = A =

O MEHEl vV, D, J FTAO oo Y& M= EFet #=o| A FE A =t

MO =Xt +R2 d=ot B MZS2 0| V, D, J RURS| 221N MEfof o3 Ciefot HEHo| S AT
FRE A=t

dgiLt o] [FEA MELO| FEHOIZ| WEO LR B MESS QUM LH| XMl =
SHE M E5HAH ECt

HYE AIHSERIIEH BH84E)0l2tn Bho.

—

I(Self Material)0]|

|

my
i
ot
-
rr

o
Ty
%
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B MEZS2 d=ud0M xrtetsdE Hd A =3, Ar3dE 7t Aez mEE B MES2

O|&A 2Xole +=H2 B MZEZF EXSHX|TL, QK| Rtilel ZE(Self Material)o Z28st= HE MHst=
NEZE HAEL sAS ‘X17| 28 (Self-Tolerance) O| 2t BHC}.
#V SHAL : Variable(Zt# A Q) ™AL, D RMX} : Diversity(Ct¥sh FMXL,  J FHXL : Joining(@Z) RHXAY,

C FHX} : Constant(&8 &) |HAL

# MEXEA = MZALE = OFMZEAL = Apoptosis = OJEHEA|A = OfO[HEA|A

(isotype switching) (X)

Class
Switching

F2424-03 : Class Switching = Isotype Switching

@xﬂﬂ ZF0l= IgM, IgD, IgA, IgG, Ige CtA kXS] SeiA(Class)?t UL
=% B MZE &R0 =57 Mol= IgM, IgD S2iA0| S E gt
0| B MZEZ} XAo| 8 £ e o =T Isotype Switching(Class Switching)0| 2 0f-tCt.

O] gt uPgol Aojh B MZ= IgA, IgG, IgE E2i20| S E W d5tA ECh

57X 2efAol SN So AT E SUT JEYS 71X SLSt SR-ZF7|(Epitope)dfl ZetSHA =Lt

(0%
gal

# Isotype Switching = Class Switching = @78 2H???) (Isotype & Class 2t FAISIH S32| 20| 7+3)
# 2H = Antibody = ImmunoGlobulin
# IgM, 1gG (%|A]) : ImmunoGlobulin M Class, ImmunoGlobulin G Class

# Immuno(H <) + Glob(Z2Y) + in(EH¥ A, Protein)

0

EFAH

EI [= B |
(Detect)

571X Sef29] gMS2 42 7|S0| Ch2C.

R0 CHet 0], Class Switching 2 7b gt
IgD = %£7|2| g EHMo| EX|XH(Detector) GHS M, IgA = T2 w2, &, ZF 52 HE0| EMct
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@ MIZ3| AH(necrosis) (X)

S0 E2EAS W DA

M=t dZEo Saiet 8480 ==LAS I F= 20| MZ J|AH(Necrosis)O|Ct

MZes EAHE2 25 2528 82 538, GY #3F JH, 42 85 Hef 59
& QUCH

MZ JJAk= 2HE0| ofgh MZo| ‘Efaolztn = = UM,

oFg M

®

(p05|t|ve selection)

(X)

T M=o &M MEH(Positive Selection)S 2|0 ot

Cytotoxic T-Cell

Hzold 72| HAt
(MHC | - CD 8)

F2424-05 :

HMZzSE T M=
(Cytotoxic T-Cell)
XI(TCR)

T M=Z =8

SHHO| MIZXEEARMIZ A

H Apoptosis)= M=o

ZH21H| A I Z(APC)
(Y M= S

Helper T-Cell

gayeel 8
(MHC Il - CD 4)

MHC 1 1} MHC 11 8] 7|5 %}0]

E2 T M=E

(Helper T-Cell)
K|(TCR)

T M=Z =8

(3 M=, 3L ME2 4E)

D8 D4

2k M= SEMAMZ CHAMZE, SXSHZ 5)
MHC | MHC I

MZOlY T2 AA

0%
o

Aol ma

HEEM THE vs E2 T ME

AEEH, ZESM( hymus)0llM =5 EICH

TR T MZo= *1|

£ T MZE(Cytotoxic T-Cel) It =2 T ME(Helper T-Cell)7} ALt

HZx +8N= cD8=

bR, & MIZ2| MHC 1 0] CiisH «
TEHZ CD 45 7HX|0f, O M= FRAMAMES MHC 0| CHsl HEdS

Hgde #A g

ES
243 =it
D42 T MESS JlaMoMel Ma a8 Sof
ol DA% T MESS HiEE HEAS S3i 57 Hot
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JdeiL Y8 014 T MES0| MHC 10 Eist Xetdo| st 210] HELT, O T MZES2 HOIHOIM d=ot

2 4= IE0M CD 4 E EHA7|= 7

=
H&3 MEEM T MESO| ot

50| MAED, D 8 B LHAIZ & U =0, AFHo=

CHE L& 0d= T MIZS0| MHC I off cist Heldo] L= o] TELSTH, O] T MESE #HOtHOIM =t
b=

Of T MEZES2 d= 2EM CD 8 & HHAZ|E 7|50 §2ElL, CD 4 T ZRHAIZE = A =W, 2FH2=2
458 =8 T MZS0| Eof

T HZS0| CHREE JAH =X MEZSI T HE E= =35 T
2 MEMN7I7] W20 20T FHOICH

M MEH(positive Selection)O|2t= £0{=, O]
=~
S|

ME=Z A9l 7H540| 2 D184 T HEST My

#T MZO| TE ThymusCtEH)oIM R2iE FEOICH

@ EX|EM3(complement activation) (X)
oldjof Hst Miad & 22 M=ol mTo| ko] FX7t HBtsHH

58 tHES0| Zgstol BEN(ENANE

F4sICt 0|2 EM| 245l Complement Activation)2til SHCH
2dstEl BENe 34 SSHE 450 22 MEL| M=ot £HS HF=C

of 22 MzZE 4T O|20[Lt 20| M=Z LF2 R0 B =4 =ct

2{E| CuH =l

# 2H(EXA) : Complement(22h) System OS2, ZHE SIS0 ZEsto EXAE TS =1, Y3t EMAE o34
S2HA|(MAC, Membrane Attack Complex)E d-d3ICE MAC 2 Ma S 2l2f MZo| MEZLto)| 2HS HF=Cf
|

# BHEAA)= Al Mo 54 7IsS Heots M7AZE 2njoA 20T FYo|Ct

i

® M ZXI'EAl(apoptosis) (0)
QMO NZz= E-o AZ0M AAR JFE 7|52 210 QUCE O HES MEXHANMEAT)O|2T SHCt,
f

= O =] |_
[

(=]
7tE Ol 8= BMIZ= MEXRBME S

mlo r|

KIS

EfOLt HHOFS| #7182, ”IIEt0| WEE= a-golLl, 2Mo|ol Mma|7t MEX|A ElE IPE SOl MEXZALS

GilAlo]Ct,
MZEXIEALO|A MOl ZAE  Caspase(ZFAIHA)OICE  MZE LW O] ZA7F ZM3iE|H, O M=Zs=
MZEXEALE S}A =ICt

# MZEXIEAL = MZAIE = OIHMZAL = Apoptosis = HEHEA|A

<< HOo|E : =3} >>

il

oA &A

r

of RUAXP, blg= B M=ZZL "FAH" EHe HE O2ts EHP
o
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24'4-25. " M|-Z2| DNA EX| EHot . @

24H-258. M#2| DNA SH|of 2

L. RNA Z2jo|HE= Z2|H| 0| A(primase)ol| 2|8 &H’dEICt,

c. ME7IE(leading strand)0IM 27}X}7| o] WA EICE

<< 28 &4 >>

A o

—_

24'3-258. M|#2| DNA SH|0f &5t dHo=2 2 <H7|>0M

[=]
|0|=(Helicase)7} Tt 7t5 &ElZ ZtE 2, 2 71X 7tHE 44 FHo=z

DNA 2X= 0|= 7t DNA £ #z2|# ,
DNA £ ZXst7| {20 BHEE =X Walol & £ gof| giCt

DNA SX|A|0] dME= RNA

J=0| =Z2j0|H{= =2}0| 0| =(Primase)0fl 2|3l Tt EICt
(o]

A
(=] =]
DNA SX|A|0] ALEE[= DNA Sgtases Z2t0|HIt EXSi0F DNA TS & = UL
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c. ME7tEl(leading strand)Of|A] 27tXt7| HEo| WA EICE (X)

Before \

da|7tH 9|
0|5 Y

v

a|7HH|
(Helicase)

ME Fpet

2|7k 2|
o3 W

F2425-01 : Helicase 2| O| S} x| 7tEto] HH M/d

X| 9175} (Lagging Strand)0ll Al @7HXE7] EHo| MM =L

flel agoMet 20|, 5 Y2 MEIIEO| ECf

che X 7bErO| |, (7h, (Lhet 22 IHXE] BHO| A MELt

C
O X|A7te #E2 Ha|Alo|=e| TWLSI DNA SEH220| IHYH0| WOio|7| ME0 27HA7| ZHSO|

<< HO|E : & >>

M2l DNA =Xof Cigt X O|X| 2, T Y= DNA SH et 55Xl LiEO[Lt.
37HX] X2 25 DNA SH0A 7|=Hl LfEOlLt.
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24'4-26. "

i (Edman degradation)

@ 2Xt¥ T 7|9 S (2D-electrophoresis)

e
O

@ o= &

=
c
k=
9
e
c
=
3]
<
hd
1
[©]
=
wo
WK
Il
od
H
©)

® SHHE H7| S (isoelectric focusing)

H sid >>

=
[

<<

(X)

L E2%(Northern blotting)

©)

7| golct.

St=

7| 4 O|C}.

=
=

(Blot) 7|2 DNA, RNA, CHHES 23|

Edwin Southern

)
)

=
[=]

DNA (RNA E 7}
DNA (RNA & 7}

—
o

)
Lo d
i)
[~
c
S
@
<
el
5
o}
n
N
K
T
o
<

=
o
[+4]
c
B
(]
=
=
o
<
K
1
|
H

—~
=)
9
o
=
P
[}
=]
w
()]
S

& (Western Blot, ImmunoBlot)O| QULC}.

(0)

ol =2t F6litH (Edman degradation)

@

OfLt.

MES EMot= 7|H

NS SILIY

HE ool

o=

e
Toll
xr

MES &

2 orofi= it

= ME3 EMF

2 2XHo=2 3=0rEdz|n

A
i

2=/ L= off|t:

Ly &

s
ULt
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® SHHE H7|Y9S(isoelectric focusing) (0)

'SHE 7| S (IsoElectric Focusing)’'2 tHE A =otz0M THUESS RE2|ot=0 AMBElE= 22| 7|HeE &

EHYTO| 70| AFEIC

oA

# SHHE): 5% 28 5)+ ¥ W ¢  #5(% 22 5):ex S5, 53, 54
# SHEON S@E@o ‘2crel ook, o, 0l23tEl F12247/(-C00)9 LAt Ol2stE

EteEo| ofo|l4tof =HE(0f U

Ot 7[(-NHs*) 2| ==At7t ZCtn Y2HotH &

Ct.
# IsoElectric Point (pl) : S™H, THEO| LR HSH(Net Charge)?t O(zero)7t El& pH & 1 HHeiEol SHAO0|2td sict

# IsoElectric Point : Iso(& 28 + Electric(™ 7|, ™3}

or

TS S TS TSt OfnjiAto] MM EAO| W3 ME CHE HMIIH SM2 Liepdch
A o

=
otojcitE & 53| O|22t7t £l 4(-) StLt Yd(+) MSE &= ofO|k=it 4 JHX|(ASP._GLU, LYS, ARG)7t

CHEol M7|H 540 & g2 0jRch
ASP I} GLU £ Z7tX|Side Chain)0l Zt2ZA|7|(-COOH)E 7tX|2 A0, EH pH OfA Carboxylate(-CO0O)2
Het=|o] 84(-) MsIE Ad=Ct

(=]
LYS 3} ARG = Z7IX[0f OFRIZ|(-NHy)E ZHX|2 0|, EF pH M -NH;*2 Het:|of Bd(+) HSIE Z=L
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