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OH COOH OH H o
|
+HMN-C-H — +NH3+\r/ +CO,
ninhydrin amino acid A ninhydrin aldehyde
o]
HO
+ .
HO
0
0 o ninhydrin
E::[:: + ::]::j
N
H
o 0
Ruhemann's purple
D P WS @ oulier]o] 29
® wWel= A} 23 @ Z4)o) 13
O AHg grt=sA s}
[Eh]

38 THHEL| Tn= QRPHOR ofp|=it A0 QFS5HH 2K+
27} iR B2t FE ol= A= 2B QLCt CiZat &
2 00|t MBS KK 2Kt 52 0| THRER| LISl &
gt 7 1540|715 2 HEO =S nECE
[07 Zicich]
@ HILLDGDGELLP
@ IGLLIGFGMFWT

@ KSLLPQILLPWTE
@ SIIGEGLRGGTWF

M P S T \%

-

A C G H |

Ala | Cys | Gly | His | lle | Leu | Met | Pro | Ser | Thr | val

R N D E Q K F W Y
Arg | Asn | Asp | Glu | GIn | Lys | Phe | Trp | Tyr

e SL°! HIEREEE! EREEE
O 245 @ ol2Agt @ wigloft 3
@ 2 Aoakg ©® o|3stast

18 | HY 7|5&0A2H|

41

Ramachandran plotO|H, 2t ¥ A B, C=
2Kt TS LIEHHCE

+180

120

-5—

(B)

-180 L L1
-180 -120 -60 0 &0

T

- B9 (O 747 e2m EL 9% ko

Aot

: H7|
R RVNLSE S
L U Te) s Rgels £ ()9 23} P2

© (OF 923 Wake] a-Uipzolt)

CIS B7lo) 4% S0iA 22 %g BF T2AI2.
e ST A,

7} s

@ 7 @ v (O
@ 1, ® 1= ® v,
@ 1, e

OZ2 of CHHEIO| Xt A8 2|2 ZEZ LIEHH

=
)
\m/

Zo|ct,

T

©
®

olol ChSt MHoZ 22 HES (RIDOAM T2AIL.
TET

7. @9] FRE S Aol o5 BT

L. 09} ©= A& A3y (anti—parallel)o]ch

©. @9} © Jolo] AFE ol Agolr).

@~ @ v ©R= @ 1, v ®v =



42 TIS 3 55| Mol 3%t XS OFYE APIEE X

-

oL ey L ArREAE
C, d=as A% 2, oledy

H, olRtekdst

(€)1 T = @, Qe =
@ =, o ® 1, =

L. ol¥sitie|(disulfide bridge)s T 43} T2
Aol] Hofsle A3 % shjolct,

. olest Ho] 2 side—chain(R group)S 7 of]
wAto] AL a-helix T FAE oAk,

@ @ v
@, = &y, o

® 7, v

44 3=22819| = polypeptide a2t B7F LA o T
HHRIS SIMSICID SfKE 028t ARRIFE=(quarternary
structure)2| ol 7|0dok= Bt 71 &2 Ze2?

[06 2t ~0l]

O FHa% @ =243
@ 2y Asakg @ van der Waals force

46 CIS2 MRotMIE(fibroblast)oliMe] Skl & 1k
Oil Chet AHOIC £2 EI10| 75 1=AQ

1. Sebal BN ABAHLE e gherk

L. 2ol ZER 2olile] A} JElt
dojutal A=2A19] procollagen©] FAIEICH

T, Procollagen ZA|AOIA F71Fo2 ofshun, A
FOpEHES 59 AT ghoR wEEr:

2, Procollagen peptidase’= propeptide?] 59} 3" Wtk
< AJAS}] tropocollagen @2 HSIA|7ITH

v, AN HA tropocollagen©] H|EE|o] collagen
fibrilS FAIE}T, lysyl oxidaseo| 28t mFZAF |
9J3} collagen fiber7} £H=ICE

@ 174 @ 274 @37/ @ 47 ® 57}

47 S=°| ZZR0M 71 LO| Yrzl= CREERI
M 71=e| Z2-E =7t M2 0N AZFoR
2 Zget MEL FAXE JIKT Qo
E2Ri2 Z2Fdl TA(procollagen)2| FEIE
£ M= 8ioz 2H|=|o CkS J2int 22
(collagen fibril)S SASICE

MR
il
&

kA
o
=
40 i o2 2 rl0

rIlJ_EJ
<
0x 0x

Olet #EHEl dHOR 22 22 HI0IM 12AIR

T HI[

1, R ZE(pro)d} 2fo]Al(ys)©] hydroxyproline,
hydroxylysine 22 X2kl e =i ZejgElo]= Alolo]|
Faaglo] A

v R A7 eldetAl(propeptidase)= EAA U
oA Z=l A7) P Lk Aehdct

. ZFA Aol Fdse B9l glycineo] W
o] WHsl=H|, o= glycineo] Fu|7} ZojA gt
Ae oF7] {7 sl7] whZolch

2, TRl ARl SERich ZjRee| ol 11d|
1 ol Al <ok Z=l RS B35k Eske
= 571 Sidtelch

b, 9% A g7t wol 0B% WRke] HE WS
/gt

@ 174 @271 @3 @4 ® 57
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48 SHIXIE IEE S°l ME2E M0l= SRt 2y
50

o
ol M 22
=k

. triple helix

. coiled coil

. hydroxylation
. vitamin C
head—to—head

located in cytoplasm

>z o moar 4

. Ehlers—Danlos syndrome(dermatosparaxis)

Q1 @27f @3 @47y & 57

49 TS CHEEISO| 280 XIRMES ZsH| 4510 1

S L2 =0|| X2leto] 7ERE HIAR! &
ElEl(gelatin}2 CIE MZEZ LIEKHCE T 0|RE Mot
A, (B2 S2fie =2 Gly 35%, Ala 11%, Pro E
= Hyp 21%= FMECTH) o=

50 7= EREsnctural proein)ol £5IK| 24= 2822
O A== @ Z=Al @ s=F=H
@ Aepag ® wHZ]

51 20| 40C OAO| =2 HILY Ef=io] AAE|0] 215
o| 7h50| HMS RABIK| Rt 0] ZR0| ChEo)
2010] B8t ZHQI7f?

@ whapae] QAT

@ v SA%

® v G

@ TP ofuiit ) A

52 THEER A LioiN CIE 2XRkt HSEIES S5l 0/ 7t
X| SR8 TS FUSEL 0] T 5 YA 4 U XY
ot HeE Milols THIZE? MaEEieE=n
@ #7r=(igand) @ 2 E2Fe](ribozyme)

@ ARZE4Y(chaperonin) @ =8| Al (cohesin)

53 CHS Ciost Chizlo] 2 ZE0| Chst Aok

« E@(rypsin) 2 AoHEAE Ao ATA Bl
sk Zol7h ol WA TS Wit

+ eFl(amin} 2 Qa7]e] Al os) B4l 2,

o EF-Tu 22 AARIARE GTPS} Zgkgto R T4ol

et
ChZ & GTP2| Zglof| fl 20| ZEE= 2t 2
= 22?
(D Ras oncogene protein @ actin
@ calmodulin @ troponin

® insulin

=l

54 THEEEO| Tis B2 2SI M| LHOlA
proprotein®| EHZE LUHE & UH 27t A 2
ot 7I58 = thiEs DECIH?

@ A @ RNA S3EL ® e
@ 3mF=Rl ® =l

F
e

=

a

¥

55 trypsinogen2ZFH trypsin0| ML= 1FY2?

D oxidation @ reduction
@ phosphorylation

@ proteolysis
(® condensation

56 CIS 3 SHIZ0| 435K 22 7150| Okl 2427

D A stolukge] ulie F14ste S
@ Az FAUNA] 53} o5 2
@ mE ape] 4 Ae ot

@ A TR 4% W WS Pk

57 THEiEl ot 23 & 52! As 122, e
]

7. 2 Hoks T} 13} o] FEks 71X

L, A4 ATAL ol3lslast o]eAdt e chiz




58 EXZE HIRSIKRL pl(isoelectric point)7t A= CHE ¢t
HHRIES SR ISIoXt SiCE 7FsSH BiHe?

. Gel filtration
. Isoelectrofocusing

. SDS—polyacrylamide gel electrophoresis

. Ion exchange chromatography

D, v, =

@1, = Qv =

@ = ® 7, v c, =2

59 C}E B7|= HEizEol Ty |gstHol| et AHo|c
2 W02 HYoflN 25 2EAR

71, SDS-PAGEE o|&3t thildl
ey, Aste] zlolE o83t

L, 543 A7)%9%(soelectric focusing) AgloA] thal
Q ah AAIe) SHANE W prel Bolgen,

TR AL ()3 ZoR ol

5o

el gpe) =)

fr

@ @ v @ =
@ 1, ® 1,c ® v -
@ 1, e

10 M=t ofs
=2 molecular weight (dalton) pl
A 69,000 4.2
B 13,400 10.6
C 17,000 7.0
D 45,000 4.8
E 90,000 5.9
2D-T7|GE AlZl o] Zujol ChEh A2 g2 A2?

V| :

1, SR A9E 3 Al A7 (D=0l 7R 7Pk Aottt

L., SDS-PAGES WA 3t & 544 Heks 38sich

T, SDSPAGE 478§ & A ThlZL: (—)FollA] 5= ¥4 )0
I Aol

2, HElEo] moRd S Hels S=lioh=r]| ek vikick

Dv @O, Qv @1 G-

61 CISS Ciixl ©7|XS(SDS-PAGE)O] AlRsl= 2 A
o BO| T MRS LiEfH 20k

2

=

A B

74 M2
5 4.0mL | 2.3mL

30% OFFZlol0j0|=/H|A—-0=Zl0M0M0|=
_ 3.3mL | 5.0mL

=ty

1.5M Ez2|A(Tris) %(pH 8.8) 2.5mL | 2.5mL
10% SDS &M 0.1mL 0.1mL
10% APS(ammonium persulfate) &K 0.1mL | 0.1mL
TEMED 24 4.0uL 4.0uL

olofl CHet Moz 2 A7

@ Sps+= wHle) ofgls] Adl(disulfide bond)S Ho] Fk

@ olm oo =g} HjA-olF oo B FHAE
AJsto] B2} Al(molecular sieve) HaH i}

@ A719% A TP JFoA ZFOE olF3ith

@ A7]1%95 A AFRE wold TR ol &L=
ERI=A

® T2 2ol H719FS o, FUs A9 olF
&&= 4 BoA7E A Ao AR} wEc)

Ir

62 CIS = SDS-PAGEO LHEH AHOR 22 7427
@ SDSE= whRle] 13} 125

@ sDst= Tl SHskE Fofste] H7|gE Al wA
ol| et EelEws st

(@ SDS-PAGE¢|A= whijdo] 3%} 1zl s} Ko
utet o) &Erh At

@ vjHgE THAS de 4= gl

® ik 2 918 AMgEIE 1719 T]Helet,

63 CKS = SDS—PAGER} Native—PAGES| XI0[0]| CHEH A

Ho=m 22 A=

D SDS-PAGE:= THdo] Hsjel moks Raglh & Kefglck

@ Native—PAGE:= thzlo] Bxlehitks. 710 g Hajsict

() SDS-PAGE:= ThES WA EAlgel ute} efzich

@ Native-PAGE: thilZl-& SDSE FESlo] 2H31=
Hojgit,

® SDS-PAGEE: #id Zoluf ohiid-ohid At5akg
AFE Sfal Tl Ales Hed of Ageich

sHalo| ol Mk | 21



64 Ooml=tt ME AT AMBEl= Edmen ARE2 FSIRIZF? 2-2. EiA3|=
D ulfonated polystyrene (@ phenylisothiocyanate Al

® Fluoro—2,4—dinitrobenzene @ dithiothreitol 1 =S s ketoseO| 3H'_6%ff =2
(® dicyclohexyl carbodiamide @ galactose @ fructose @ glucose
@ mannose ® glyceraldehyde

65 2671e| ojn|=Moz FEE CRZO| digopeptidedi| trypsin,

chymotrypsin & cyanogen bromideE SADY| XGRS 2 ZUEQAO| C4 epimers FARII?
| tripeptide SEHO] fragment = o JjopR @D glucose @ mannose @ fructose
— @ xylose ® ribose

GWLKCGFAHMVEKDAYQSMRSTAFGG
D28 @374 @4 @57 @67

3 =2 8l Z=Fo| & HIE LEHH Z0|

Ct.
b h (th
CHO
CH,0H H-C-OH CH,0H
1
co - H O_H HO-C-H @ H O oH
66 CI22 13712 olo|l=tt T |2 0|R04Z! HE|= P2 Of By = HC-oH == -
Ottt MBS ZAEslk= Aol OH OH H-G-OH OH H
CH,0H
(M3 P OH 2 H OH
D 5 7ol Aol FAE PE 27t e F, b Oloil chet #¥o= 2= A=27
EZxo g rf2 shl= 7|HEFAI 0 R E-3E] 7l @ T;_Lﬁiﬂ% (7]')94 %‘;L%]]O]E}
Balaic) @ (h+& L-xegolr},
(Lh (7D 2k ATl A HES WS HPLCE 3 ® (the oM™ (acetal) 0|,
ABaL 7k FE|s Mo oAl Ade A @ 3 el (Lh7t (vhret gt
® @ §hg-2 === vhgolct,
(A Zap
o 3= 7t = AR opuieAl A E-S Ul Flolc,
AM2lE | mEls ofa|iAt A
SalEa = (N-ZHEF — C-2E)
T1 Phe—Thr—Ser—Lys
Eg T2 Gly-Val-O~C~Arg
= Tyr—Gly—Val—Thr 4 RiboseOM2| asymmetric carbonil} stereoisomer2|
Ct Thr—Ser—©—Tyr 22 2I7F M9, MIEIEE]
7|2 c2 Gly—Val-Tyr
Egl C3 Glu—Arg—Phe
ca ?
olof het Moz 82 7427?
LS eEEe A 5 IS 5 BYRt ol 2427 mmEm
@ ‘Glu'o]t},
= D erythrose @ lactose @ glucose

@ Pollt= 2749] ©o] 9l

® ©2 WY ofuleAt 770l

@ pH 6,891 P2 218lnet charge)t= 2] k& 7k
® Cat= PO) N-et Ftolet

@ galactose ® ribose




: H7|
L v, o C, g 2, 719
D1, v - @ 1, © B v =

7 S22 a8pis o, Aze semt g S 2
0l olsEl=tl, oluixizoz Bo| A=
Ol a2l Sl A2l bl SElZ OlSECt a
o b 22 2R

a b
(@) = glucose) €} (sucrose)
@) = glucose) =K glucose)
® el (sucrose) =K (glucose)
@ e} (sucrose) €} (sucrose)
8 Cig Cigin & EEg) Ze 0P| B4 FRPAE 2

&l(31,4—glycosidic bond)o._l =
O HAH(starch) @ o g9 El (amylopectin)
@ Z8ZA(glycogen) @ Zd-f-A(cellulose)

[07 ZH2iCh 0]

A2 EE Zd°_|7+?
=24 @ "gAEZ
@ ol=d @ HAEZXA
10 E=SIE2 oflHXA 2o| AB=l=H| Of S & S8
9| OflX| MEEOE AIEEl= SE2?

D 3= (glucose)
@ 282 7(glycogen)
® 7])€l(chitin)

@ = (starch)
@ AE=Z 9 A(cellulose)

11 =&
=P
CASReAE 2rgo] B-1, 4 AYoR ddEqo] Qi

EESIS0] Cfet A & 22 W20 s

-
L, S AR o] A Fefolck
C, ZEEAL HaE o xR 7RIS S
2, PR opzRle o1, 4 AR TRIAVIE
Koy
b, giRe] 2AEES AERes Felads ARlelne
AR S 231 4= Qi)
@7, v @, v, = ® -, =
@ v, o ® 1, v, =, o

12

13

14

15

16

Etral=0| St 70| orgsiol| et Aoz 22

L. 1000719 EEgog JrAds
o2 Zgak go] ofe] 7 ZARick
C, o] B-1-4-Hig

AIEZ @ Mcellulose) 2] TS} 7173
B Rl A AT Aot

Z8sHA

AdHglycosidic bond) 02 HAJE

0

N

WE (70N U= thiz DE 227 ammE
-~ |-_J
7. Ketohexoseol= 1671X|9] 71273 oAl ZARICY, AL

¥ starch) o= ST A

Z}
At

@ @ - @ =
@ 1, ® 1,& ® v,
@ 1, e

LS & CHERoll chiet ez S&l 2427

O wo) G Zeg Bl o) @4
20} ofmlzEle] % £R7} oIk

@ AEFEe AP RS LA F2 7
FAlzme] A

© HEROLE HEARE WAL G A

A PRYROE T2 ROl

@ chgRe 4 UK S e SRt Hetls
oz Azg 23l TEAjo|T)

® Zelgelo|=o e Ry QR 7iKE Zck

A
L

=
T

el

0] &2 Clatls 2= ofXI e OARIFES Sal 01I|-1

= Fetgo=N SR e K| o0 Side
Ol gt w2t Ol SCHSS ofioll= OfZELC,

2N,

#

AHoIN Lol= G2 TR0

D Fructose @ Glucose (3 Mannose

@ Xylitol ® Lactose

glycogen, starch, cellulose0]| CHEH AH = 2X| o=

p2?

(D complex homo—carbohydrate®]t},
@ glucose FrogZqt JLAJ =T

® BEo] 3} 44 sheck

@ polysaccharideo|t},

® glycogend} starchi= a—2T]FA|E Zgro 2 AF=r}

ClE 22 30N =24 ADNGE FE=K| = 2=
@ Al§-A(cellulose) @ 9= (pectin)
@ #1d(ignin) @ 7)€l(chitin)
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17 EMBIZS ASKFI= SAT} AMEl= 3127
: TH7|

5 71, pancrease L. intestinal cell

: &, salivary gland =, stomach
DO 71,u,e @ 1,c @ v =
@ = ® 1,ue2

18 Ci3el ZetE2 M 22|Z2d9| olZ0] &ofsl= 54
O RUA Zgol TIMei) olet 2 fl= EEkS
L D2AR
D Von Gierke’s disease

@ Tay—sachs disease
® Cori disease

ol
-

@ Pompe’s disease
@ Andersen’s disease

19 UOh~(Ehe 2z 227U LEZQA, OfZRA 7|

&l = SHfoIct. 1
CH20H CH20H
B A HoOH A K

e OH H O OH H O+

OH M OH
~ “n
(7h
CH20H CH20H
gH H OH CH)H : N
H "

H NH?CH3 H NH?CHg
“n

(Lh

CH20H CH20H
H H
H  OH H OH
L “n
(Eh
CH20H CH20H
A HoH O H
O OH H O OH H 5
H OH H OH ’

Ho0H H20H Ha H20H
AL HoH A HOH AL HoH A H
- OH H OH H A LoN\OH H,/LoN\OH H Lo--.

OH H OH H OH H OH

olofl thet Moz 2 H2?
© h~(ehe] P9Il mE mEgolch
@ b AAFEe B4

® (hi Al AlEse] o T4

oL
ox
Hr
o
finj

@ (the ae= Wgo= HEH
O 2AZE (FE iAoz ARl

20 02 (7h~(Bhe T, t|ERA, ZIERRA EEHS
&M g0 LIEHH Zdo|ct,

CH.OH CH:0H
OH
o i NG
H
mil 19/ch.on on
OH H
) (b
H. .0
g CH.OH
H-C-OH c=0
H*(IJ*OH H-C—-OH
H*CIE*OH H—(I,—OH
CH,OH CH,OH
(th (=h
olofl CHSt Moo= E22 A2?
1

@O b+ FE2ALE 5k dAleltt

Q@ (W= tolx 29 e2e] AAE FXlgltt

® AeKsucrose)©| 42T 0]Z(sucrase)d] 28l 7lE
S=H (Zhet (Wh7F AgHet

@ Fr|2319] 742 RuBPE= (Th7} QlAkskE Aolk,

(® ATPO] A ARoz AMgElL e (2ot



1 It is more advantageous for the human body to
store fuel as triacylglycerol in adipose tissue than

as protein in  muscle because adipose

triacylglycerol stores contain

[05 OFFCH Of8H

D more calories and more water
@ less calories and less water
@ less calories and more water

@ more calories and less water

2 S SO| ErslElt SRS HlwE B B
S120| SEXIE0] HIshM ©f M2 ollLXIS ZEARIC,
71 0lR2 HNglet 242 FNVI? =g

D watRo] F4AHo] Hlsi] o Akl Agolnz

@ wsEo] FHAH) BN o e ol shag
& A AT 9] v

® sahEe A0 HEl B UAE AL
% 9l 248719] 47k A7) v

R N ¢ BRI AT ET I
RS FLEES BRI R

5 2 27| B0IA -3 X[kt Ji-E IEA|Q,

- H7|
7. a—ThEsit

vyt

. EPA(eicosapentaenoic acid)
2, gt

b, oRpIEA

H

. DHA(docosahexaenoic acid)

@D 174 @ @ 3

@ 47) ® 57}

6 IS & ZRFO| TaxRl MR} M=lof ZX0 (L LY
OflM BRETIX| Qlof HIEA| SAIOZ MERIOF SH= T X|
LS =01 AS Sit TEAR,

@ ole7|EAr

® T EAL

@ 2zt
@ St

7 =Zs X[Zof tigt 243 & 22 NS (E7D0lA

nE W27

i

© geahEe] 2ol tigh gefi=rt SAE BlsiA &

7] wiEe]

L=l
L AEn S0 o B o] Exfeic
L. QNFHoR Agetcizol ofet Alsp} ol gk,
L AP ek Aol ol ik ‘
o, Ut B s 2 EEpC S} e,

3 X[t SESEX[EIA CHSt ChEel A &5 22
AE 25 12 A2? S

H7|
L, ESRRRS BBk o] ARk 31 7)) ol 7RI
©. A2 AR T Aol EEsRRle] WA,

deoli MR A Aol SR RATe] ek

2, mppe] 22 71 Qlefo] SamapbAle] uls) Zick

D1, @71,=2 Qv - @ e =

@ 7, - @ v, @c, = @, =
8 XRXiipid)2 Ml 2Kl APt SHEXIR] =23
AT Ut R
@ 2] AlS(glycerol) @ & (protein)
@ vl (polysaccharide) @ <¢14Hphosphate)

4 EAOBSZRE = 1830 siEsl= AR FORUR

@D linolenic acid
@ arachidonic acid
@ linoleic acid

@ DHA

® lignoceric acid

9 LIS & ==MIEe| ZAIX | triacylglycerol)of| CHSH A
Ho= ZX| 2 =27
O FAAYS F2 ZHAEA(RER)OIA T
@ " SRS AZA] 2 B&(lipid droplet)
o] AR EE,
S o] op o g Axuke: FAdEkA] et
SAALL 7 ALAE Folld A=, T8 A
Fall=lo] Ak FEjNER MekEch
AR HERISIEYS B3l diAkE| DR, Akavt
At Z9-ofgt oz oz ARg-EICt

®
@

by

)

=Halo| ol M7k | 25



10

11

12

A pHOIA 20124 QIX[E0| of Z=2?
@ cardiolipin

@ phosphatidylinositol

(3 phosphatidylglycerol

@ phosphatidylethanolamine

(® phosphatidylserine

CIS2 ZAME|ZO|LAIE 4,5-0[2WKHPIP,) 0l Z2Zsk=
042 QUXIE! ESHEA(phospholipase)2| Ei2 ,:1— LI}
CHOE

*CH—O=C

sh,  Nommssaan

ool chigt

o EI|

—1, Phospholipase Ag= A|3E2oJ|A] arachidonic acid W<
of] #oI5hY eicosanoid FHAOY FR3Ht

L. Phospholipase Ci= PIo| 2Rg5}o] 22p415%
DAGE} IPsS AAgSIct,

. Phospholipase D7} Q12| ¥e| 2-85hH
(phosphatidic acid)@} X7} @Ak

Aoz 22 HIIE BF TIEAQ

Aqdzje

=

-~

£l

(€)=
® v, =

@ v
® 1, =

@D
@ 1, v

@, v, =

LE2 ZAME|ZEEQ| 7120t

o]
/V\/\/\/\/\/\)Lo/\@o/ ~0,
\/\/E/L/\/\/\/\r(

6]

CH.,

Tt ON(CH,),

olofl CHet Ao = ZX| 2 A2?

@D Phospholipase Col] 2J&f Zex} tjoRZEAIE 3-<IAL
(EATE]EAE phosphatidic acid) 2= HE3EIc)

@ 'k 7t o3 AT BF cisFoltt,

@ LH7}-6 AHAE X717 Qlet

@ <FzlujjAl(amphipathic)o]T},

® Alazare] 14 Aot

13 CIS2 Oft Exjo| TEAS Lfet

Zolct,

HsNH,CH,CO — P —0—CH,
&

olgt BT Myoz ge

- H7|

A QA B sk, RIS I

v szl cof ofs) &
FobZHIHDAC) S At

AE HI|0M DEAL.

Bafs sEAzolEkobL}

E. R A Ao BEE0] ARHIRUR Ny 8
s}
=, AlEate] AlE ool B3] ERai) ZAfE)
@ o7H @ 1 @ 274 @ 3s7H ® 47}
14 T2 & 2XIE0| Of! 2427 [omsr=mn
@ lecithin @ sphingomyelin

@ ceramide

® cardiolipin

15 LIS & S8HRI sphingolipid CHAF Zf5H7+ O
(D Tay—Sachs disease

@ Gaucher's disease
(® Sandhoff's disease

16 cholesteroloi Ciet AH =
@ FEAIES Alzzate] A%t
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