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Control Points
in Glycolysis

Inhibited by

P B T@&GATPAME |
P A REI/LEAE Bt
! AR E AR Htglucoset i
"..éi‘éé Z

A

Dihydroxyacetone
phosphate

Allosteric control :

1. Hexokinase
3. Phosphofructokinase (PFK-1)
10. Pyruvate kinase

glucose-6-phosphate $ X sk

Glucose-6-phosphate

—— Inhibition

of reaction
X

Control points

Steps requiring NAD™
as electron acceptor

:

Fructose-6-phosphate
E Inhibited by ATP ? X 3'

Fructose-1, 6-bisphosphate

Glyceraldehyde-3-phosphate
| o
1, 3-bisphosphoglycerate
3-Phosphoglycerate
2-Phosphoglycerate

Phosphoenolpyruvate

Inhibited by ATP :F x 10.
P yr uvate

Reciprocal control (& i#)

Gluconeogenesis
(4) G-6 phosphatase <

G-6-P

(3) F-1,6-bisphosphatase

Glucose

Glycolysis

> m (1) Glucokinase, Hexokinase

T @ uc?Ie- L

Fructose-6-P
>

Fructose-1,6-P

(2) Phosphofructokinase

16 AR

| —* FEA ATP, citrate
Gi)f <+— DHAP ¢+« F_1’6_BP
N
. i} ®
L2) REF cmboxykinade pg) (3) Pyruyate kinase

protein

pyruvate

(1) Pyruvate carboxylas

1@

acetyl-CoA

|

oxaloacetate

Mu“u HMDH

malate «——— malate
X SDH

fumarate

Acetyl-CoA «+—-oxidation _eqpjplex

oxaloacetate —a citrate

ALT l LDH /r ®
— pyruvate «—
breakdown - P} l a

ATP, acetyl-CoA
(4) Pyruvate dehydrogenase

1®

acetyl-CoA,
NADH-+H*

l]DH

a-ketoglutarate
l -KDH

succinyl-CoA

O succinate 4
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TCA cycle

Citric Acid Cycle: ( Krebs cycle or
Tricarboxylic acid-TCA cycle)

Sir Hans Krebs (1900—1981) .

He was awarded the Nobel Prize in
Medicine in 1953.
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00C H (citric acid cycle,
Fumarate Krebs cycle,
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H,C— COO™
g NADH + (i
HyC— COO™
Succinate Sucim Con NADH + (if ~
it — “ ||,_.(].—(.oo
° ® i 1,C
|
Hyt ( COO™ C—CO0™
GDP 7
L2 Hy (
aKetoglutarate
e ( —SCoA aKetoglutarate
ADP dph ‘;h dehydrogenase
Kinase
Succinyl-Cod @D

o

0
I 7
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=
Pyruvate
NAD' CoASH
Pyruvate dehydrogenase
NADH + (P @D
o

xidation of fatty acids

Aconitas
H,C— COO™
|
HC — COO™
HC — COO™
OH
Isocitrats
Isocitrate
dehydrogenase

Electron Transport Complexes

o

Flow of ¢~
Complexl
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space
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Matrix
NADH + @

Lipid bilayer
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* Proton gradient created as electrons transferred
to oxygen forming water
NADH: 4+4+2= 10 H*

FADH,: 4+2= 6 H*

P/O Ratio
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Pentose Phosphate Pathway (PPP)
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1
2 NADP*
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Ribulose 5-phosphate
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pridoglycan U111 pentaglyeine chain 143
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(A D-pentoses B D-hexoses € Lepentoses I L-hexoses
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A D-glucose il l)-xw\x LTy N3 (epimer )
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" NADH 0,0
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1.3-bisphosphoglycerate e C\-—OH
ot CH,0PO,?
0.-.0
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3-Phosphoglycerate H C‘ OH
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"¢ oPog-
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Phosphoenoipyruvate v|
ADP C
< ATP 9
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2. % glycolysis K #tsfE ¢ » FoH— A% KRB EL ATP? (A)
Glucokinase (B)Enolase (C) Aldolase (D)Pyruvate kinase
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(A glucose-alanine cycle (BICalvin cycle
(OKTrebs cycle (DCori cycle
2, ENYNEFREEFTE (BT (gluconeogenesis ) H72E (substrate ) EAE ST EEP@
(\\fatty acid (B lysine (© glycerol (\)1 leucin
3. Pyruvate carboxylase =] il {L B8 #74: (] ( gluconeogenesis ) 7 #EE4FZ A + T ¥l faf & af f'F%wfﬁz
WG (LA Callostefic activator ) 2

(Bfructose-2,6-bisphosphate
(O glugesSe-6-phosphate (Dloxaloacetate

.°F %] 918 B F# % Fructose 1,6-bisphosphatase (FBPase-2) » & Ef18# + %
#tglucose & ? (A) c-AMP (B) F-1,6-BP XC) F-2 6-BP (Q) AMP

GRS (anaplerotic pathway ) 22 EWHR 58 T ST IRIEES BEFR (U ch Pyt 5'liﬂlﬁﬁ@ﬁ$ Bt
Bsfg ?
(A) pyruvate—oxaloacetate (B acetyl CoA—~citrate

(© pyruvate—~malate (I phospl Ipyruvate—+oxal

Q(u co§e - Wbofphatqzy

tere |

. él\uo&e
B et -ﬁ“@ Y m

A4 (a~e)?
FruLl(N(xl’
T- 16~ Tsphosphat? trses o > -

Trm lnm 1,6-P .
}—> FFA

7\ Qz" b G,:r +— DHAP «««+ [N
cavbox knag pH
> Vel il ¢ ¢ migyec
/6\21/ - protein —o-ﬂ'. pyrilxﬁw-

breakdown
Pyruvate <27 &

malate «——— malate a-ketoglutarate

WX S0H Jwron
fumarate succinyl-CoA
S succinate «v
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L. TCA cycle ¥ 7F — 18 8¢ & &) ¥ 88 (Coenzyme)4- A vitamin B, ?
(A) a-Ketoglutarate dehydrogenase (B) Malate dehydrogenase (C) Isocitrate
dehydrogenase (D) Succinate dehydrogenase

2. TCA cyclesy Bz ss 2 B » £ATH4H] ?
(A)ADP & WAD =T #p #] 8 % 7% & (B) ATP ANADH T #p 41 8 % 75 1
ADH T 42 # 8 4 75 (D) ADPANAD TR 88 K 51

BERBAEALATP » AHASRERY » ATPREZHRAL?
Glycolysis (B) B-oxidation (C) Electron transport chain (D)
itric acid cycle

o R SR S IR ( chemiosmotic coupling model )+ M- ESRSHTAE & W TR H - @HAIHT
FUH— @S e R ?
Acomplex 11 ©complex IV

(Bicoenzyme Q (FF, complex

5. T %700 S S R T (IR S T SRR 2
(ANADH—FAD— FeS center— FMN —FeS center
(OFMN— NADH — FeS center —CoQ —FeS center

(BWFAD —FeS center— CoQ—Cyt a—Cytc
(DFAD—FeS center— CoQ—Cyt b—Cyt ¢

/i ol
im/!,'f

6. % t TCA cyclef i K8 # -
R ~ % it stk 482 oy e
(a~e.) ke, a( s
a. Isocityate J L
dehydrogenase "’-." - A
b. NADH + H* R = )\ e il
It o .*17 54
238, i
C. Succinyl - Cof '_/?,,‘ '\\:—
synthetose yas o LERRE
: i o . 1 i
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e. Malate de\\\,dvogehuy i ¥, N
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I f4t# (cyanide, CN) ¥ # F 1474 » B b A+ R L ? (A) NAD:
Ubiquinone oxidoreductase (B) cytochrome c oxidase (C) Succinate:
Ubiquinone oxidoreductase (D) ATP synthase

Glycogenf A 7% » H 4 & %% (precursor) & ? (A)ADP-Glucose (B)GDP-
Glucose (C)UDP-GI (D)CDP-GI

. it R MR ACE > ATH SR 7 (A)T RS ba Jo X CAMP R R AR AT 88 2
F# (B) =T R 1&4a B P9 cCAMPAE AT 88 - 7%, 58 & 94 8 1L M 5 1L (C) 6 AT 88 54 AR 8 &
{t i R &4t (D) T $2 % Phospho fructokinase (PFK-1) /&4 » {2 i

/cholyslsz #AT
FHEEME (g@lucagon ) 3% T FIH— (855 = BRUE 958 ( second messengers ) » JHATIFANGME% {1 A ( glycogen

phosphorylase ) #9i&{% 2

(A) Calcium ions @ Cyclic guanosine 3°,5"-monophosphate

(© phosphatidylinositol () Cyelic adenosine 3°,5"-monophosphate C—AMP

S f54t i+ fTHhormones 5 H L 3F S MHE K 2 (A)insulin
(B)Glucagon (C)Epinephrine (D)Growth hormone

(14 Glucosy! units), Insulin BEAS K
-
/—\ uoP 12
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hose i Jhx Frie giskos o
e 3 debranching
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14w

To uronic acid
pathway
FEERR S

| nucieosioe Glucose 6 phosphate —— To giycolysis and pontose
phosphate pathway

c,hr/lme/

Kwase |

LS TR

ATP

** [ GLucokinase
T
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W EARFE (epinephrine) B (estrogen )
COFFEHF ( growth hormone ) O FRAREFE (thyroid hormones )
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AT A A RIS B A RS B A6 80 R ? (A)triacylglycerol
(B)ester (C)cholesterol (D)phiospholipi

> s mr TH BRI 0 BK ? (}zﬁ&xu& (B)B% 8 S 7, B¥ 1 (C) 3
S (4) 8 P Ak

" TIITE TR w-3 REARS 2
W18 @ 3, A B)20: 4, A0 ©20: 5, AN M) 22 1 6, AI0181619

4. 1t4 w ik (Arachidonic aicd, AA) & AT EM SR BT MoF0 0 B 587
(A)2(B)3 (C)4 (D)1

6. 555 %% # oleic acid. linoleic acid, eicosapentaenoic acid é@jﬁ_ﬁ,\{\
EHH R ) Bs B 4R ?(50%)
Lﬁém e Qe M
dleic acid 3 Cl'\»H;;COOH N/ B85
o X Bdy
B ccg:1a :
Fndleze acid E_‘éﬁ%@& CinH3,CooH ?
B >cg200.0 :
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FERRA AL &5 72 Sl A = 0 H AR <230 5 O - OIS 25 S DESSHE (glucagon ) HE RIS T
2L T e G 2 Tréulin

WS BIRIERREES ( hormone-sensitive lipase ) 2 G4 i L Gk M/T\
BFCEFUEERIRES ( hormone-sensitive lipase ) 27 i 1% BN J J .
R GRE

D HUEVERGERES honmone-sensitive lipase ) 71514 12
T HTHE AR BN A R Bk ?

ACP-Acetyl transferase (B) ACP-Malonyl transferase
C) Methyl malonyl-CoA mutase (D,)\S-ketoacyl ACP-reductase

Linoleic acid4g & # stearic acid i 47 B-oxidation®¥ » & F | F 7|7 & #&
&% ? (A)Enoyl-CoA isomerase, 2,4-dienoyl-CoA reductase {B)Acyl-CoA
synthase, Carnitine acyltransferase (€) Enoyl-CoA isomerase, Acyl-CoA
dehydrogenase (B)Acyl-CoA synthase, Enoyl-CoA hydratase

o G TORIBRHGEE AL  THIRGRTH M2

WFEELHRE — 8N A FUMAS (enoyl-CoA isomerase ) SIS BRbNHG 7 55

(B R (LA 30 95 48 7% 4 PRGNS A ( propionyl-CoA )

OFMERIARHHRE— 1R - AR AT B RILIEm

(O3 7T BEURIBERG R0 95 (LA AR 2 XN — WO A B (dienoyl-CoA reductase ) il

©) cAMP

5.3 % 4 -oxidation
RHRBEBEFH
LB R?
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Lo T o 2 I AR o A LA S i (Y 22 © (7 ://
(D GIREGHE I BEEL — #9585 (lecithin cholesterol acyl-transferase )
f B E ARG (squalene monooxygenase ) p( 1)y
p . (CPNFEHTE ¥% (LR ( pyruvate carboxylase ) %O .
(D HMG — fififi§§ A #1/51F5 ( HMG-CoA reductase )

e R P P A TR 2 B - NS = i SRR RO e Rk i

% (A colipase B lipoprotein lipase (© lactase ) a -amylase
vrL
* LDL receptor o] i el ¥k LDL b6 fol i 4 (1 85 4N ng ©
(W [1'F8086 ( protein kinase ) WBIGETH (] B100 (apolipoprotein B100 )
(OABC 831 (1 ( ABC transporter ) E484RS ( phosphatase )

* F %1% MEicosanoid # # ik » {7 E#K? (A)Aspirin #& #p ] Cyclooxygenasei& #
_fY' (B)Aspirin & #p # Lipooxygenasei& 4 (C) 0-3 PUFA4X i & ATXA, (D)o-6
PUFAR# A £LTBy y, Ay

SHE BT 7 5B K A AL A CRMR B R A E AR &7

(a) Acyl CoA cholesterol acyl transferase (ACAT)

(b) 7 a-hydroxylase ). FM’Fh 0 b FTAL
FL«cthu[irqw A.

(c) Phospholipase A2

(d) HMG-CoA lyase

Aracholonic  acid (Cao:Y)
() HMG-CoA reductase
W) HMGa - (oA
() Cyclooxygenase (COX) MG A ‘j i
@ Chdestersl acetoncetste ]

~

) '*Lul\l»LcA cholester! (e) HM& (oA
A:“:!j‘(uw ?rA La&ql."xmnv;cv he \L HM G~ Lo
,,l.ox ; Feductase
177 7 t Cholesters| esters Mewlovwte (40)
=l frbf('.-.- %
Lonoids 3 .
"/ A ‘/\' ) cholestero] C@ Avackidonic  acid (Caniy) \
= [ pwk Ceox-1)((HX=2)
T P45~ e = o= kjdmjlq% F ‘Wy Lygstxygenase
] cholic. acid blges Lentutriono o 1
act june
{ o deoxycholic add h Tourine LLT) (Pév ‘ 7X) |
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2016/5/18 A b(=)R ¥ 2L EE

) (A)Threonine (B)Isoleucine (C)Lysine (D)Proline

9% hk VAMFRLSGCKPV [ # trypsin /KBER %70 H 2 2
©3 m4

c. (A)Hydrogen bond (B)lonic bond (C)peptide bond (D)Hydrophobic bond

EIE % (denaturation ) JEREIET 7ol 28 1902 38 2
(Aprimary, secondary, and tertiary structures (Biprimary, secondary, and quaternary structures

(Ciprimary, tertiary, and quaternary structures (Disecondary, tertiary, and quaternary structures

6. o — 18 e 2 ¥ T F] 55 4846 & Glycogenic & Ketogenic 2 ¥ P & % ?
() (A)Met (B)Leu (C)Arg (D)Phe

O WRATABRBSR (K P KX 0K REMR)?
! e )
‘ % RE D% Phenglalanipe (
1 c. | CH,—CH—=COOH
e B

(H2 = CHy = (H= CoaH
@ vamm HUethtonine (Met,M) il
g’("l} VHL

V4

. R C
3) Leuci Leu, L YINCH ~CHy = CH - goo
(3) Leucine éH‘E@ﬁ( u L) H (' Z/
h Ha M-

W %@%@3 L%TM, ( LE]‘/) C'l—‘z- (He= CHy - CH2-
NHi

L. o — 8K & 5 % Bk % % (Essential amino acid) ? (7 /:
-

B i

e |
2016/5/18

2. 9 —{8 R A& % % 2% Bk & % (Aromatic amino acid, AAA) ?
B. (A)Tyrosine (B)Histidine (C)Phenylalanine (D)Tryptophan ’Z (r /
3. e B IR IE proline 1 - wypsin STLIE SHPIRY i

|
MWH

1

.,

/

y
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onmo;o WEl CHIEN HUNG

2016/5/25 iﬂz(—-)ﬁié:& R 0 ﬁ
"

Mathsonn
£ 71;*11 — R SR TR A(F N ? i
(A)Valine (B)Threonine (C)Methionine )Glutamate

B 2. Urea cycle$t TCA cycle™ by 7 — {8 ' M4t & a8 & ? fﬁrf ?w’( Yy

(A)urea (B)fumarate (C)ornithine (D)succinyl-CoA L.-\vq‘ 5
Tenint
3 ) s TR BRI ﬁmﬁwm’f’@m#
B MR MR 2 9 S e AR AU W AT

(B HR AL BH7E 42 Fr LA i e ) X 2 A
(O MR A AR B LR R B e TR
(D0 S A A R L il i R X 2 A

FoIfo]# Ry JRE% e - 2

WUAA RUGA UAG DUGG
D 2 EILAE Calbinism ) % T EE Bi— (BB ATEC?

WHFHEASIE(LES ( phenylalanine hydroxylase ) AL ES (tyrosine transaminase )

(© LRSI 75 ( tyrosine decarboxylase ) OfGIEEERS (tyrosinase )

k%%z‘ez - AUG ( Uethronme )
KRR - iUAA
UA G
U6 A

Carbamoyl-PO, Acetyl-CoA
Ornithine
Arginase Urea
cycle Citrulline Cm;le

succinate | synthetase
a-keto- o,

AMP + PP; glutarate

/]
m Pyruvate
Wt Corgote 1w

0. Cavbamou| ghosphota squ & bk 7.
b. Ornithine Vamc[o/o\r\%mnqbse(/

C. Dxaloacetats

d. ALT (Alaywine qvn‘mobmns%mse,}/
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iz s T ERFREFR LY R

(T h TR P « X 2 A0k T2 hE

7

{3 B #8 (carbohvdrate) ? s H & & B H R FE 098Eda - Z R HEIEEELS A
Co(H,O)m 8915 F » B — 1B EE2 87 A & Co(H.O)m 894 F (12 %)

.

.

s

P9 8S Wy % S B8R & A 39 E NADPH R4LHZR A o 3% % B 2 AT 4 NADPH
BRME - (13 %)

N
REABRAGHBNRNABUAADRBEZ R XADABESEBALER
(glycolysis) #% - A aAEL @ (pyruvate) & i — SR A HORMEE £8E 7 (125)

\ J

-

N
FUAALR ER AR BB - AFEER H) B Lo T /TR ER (Glycolysis) &
AAE (AHEALRBAHEN) 2 (109)

r

\ J
"

[ f738 Cori cycle? © ERe R HE R X FEZHAM? (124)

J

~
F AT 7B R 5 9L b HE T T B A AL AW o
(dglycogen phosphorylase (5 %)

J
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4 )
L E B BBk LR AR 235 B B w4915 % (common name) % %4 (systematic
name ) & 4% (abbreviation) & ik o E A LBERALMTLE ? (134 )

\_ _J

reftié‘a‘/\%%;ﬂlﬂﬂ‘é&é (Lipoprotein) Z /%8 ~ 458 A £ X £ 2 4 12 4E A Ao A 403k o)
(154%)
\_ J

4 . .
BRAAVEHEREERAN TR HE2EMNEBRE > FH RS AGA
%r&i%%J%w%ﬁ%cﬁh$£iﬁﬁﬁﬂr&ﬁ%%J?r&ﬁ%%J%
XﬁQM&%ﬁ% ymr&ﬁ%%J%ﬂA%@%kméﬁﬁ%%?(HAJ

RS B L 48 B R 2 #3 8L 0 313 canola oil ~ sunflower oil & coconut oil ¥21% 4
«/%Faﬁ]zl%ﬁﬁ* £ ( 10 ’77\)

FEaAo RS BB ik SRRt Fo s a2 R R (S ALRIEFER) - (154 )

(C16:0)
FHAGE A B hofT A Az AR BE (palmitate ) 7 32 308 & & palmitate A G2 LA A T4

() ALA ( a -linolenic acid) (5 %)

FHo B AT 715 ER 4L & eicosanoids B9 A » o B EE X RE ¢
() DGLA ( dihomo-y-linolenic acid) (5 %)

{7735 B 3% (ketone bodies) ? 3%308A & 84 AAT4EN JLAF & #TEA4E 4 A (ketogenesis )
e - (10 %)

(:iﬂﬂjf_tbﬁ"l‘?]/\ Haﬁﬂ‘&ziﬂ:&% (GREN HAT - BEZRAKRY)
TR e B XSt o (B AESH £ 155)

(lipoprotein lipase

(Ophospholipase C

(®hormone-sensitive lipase )

-
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(

1738 2K A & fk i&_(phenylketouria s PKU) > EMR A 7 (5 %) 3FHA KA KE
( phenylalanine ) #2X A& SEZ 1R o (59 ) ol ARRIEH 7 (55)

\_

J

st

.

(
FEHTIDE AR wMEL (SALRESER)  ERAAMEERER? (1’&\
MRSy £ 15%)
) Uric acid
@ NO
(2 Epinephrine
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LTI 2 2R

MbA® 104 £ 5 -2 H¥H 4£b=F%
meE A s 2:R10327070 w2 WETH

—~ EFMISAM (M) /

Al aRRTEAARBBPLEHGFEE > TIAHEFERYEE ? (1)L-hexoses
D-pentoses (4)D-hexoses °
2. FHH—iEAMT 0 BB A kB (epimers)#y 4% ? (ribose, galactose, fructose (2) gl
mannose, fructose (3)glucose, mannose, galactose (4)ribose, glucose, fructose °
/ 3. Lactate dehydrogenase & [F) 5 &% (isoenzyme) % #% » T 4 %548 » 3% FILDHI1 (4H) £ & oA 42 AR 8 42 4, 7
(i QFFR (3R R (@M - éz/m e

4. F 3|9 — 18 & 44X, # 554& » ) B 4 cytosol F mitochondrial matrix 4 & ?&\{)Glycolysis Citric acid
)P

cycle (3)Gluconeogenesis (4)Electron Transport °
) 5. Aglycolysist » F 7]tk B H 1L R A R T i 7 (a)enolase \{))phosphofructu!finase-l
kinase (d)aldolase (1)(a, b) (2)(b, ¢) (3)(a, ¢) (4)(c,d) -
Embden-Meyerhof (EM) pathway # 4 — 18 & H& & % % /& Rk 2 #4881tk A (Substrate level
phosphorylation) ¢ 1)glucose——>gluclose-6-phosphatc\(Q)fructose-6-phosphate
— fructose-1,6-bisphosphate (3)1,3-bisphosphoglycerate —3-phosphoglycerate (4)G-3-P—~DHAP -
> 7. fglycolysis X ##BA4E F » F 547 £ 412 R & T £ s NADH? (1)Hexokinase (2)glyceraldehyde
3-phosphate dehydrogenase (3)Aldolase ({)Enolase A
4 8. T #lglycolysisah /X3 R M & » £ 7T #25 FATP#) BB X A1 ? M)glucose — glucose-6-phosphate (b)
i glucose-6-phosphate —>fructose-6-phosphate \(£)fructose-6-phosphate —>fructose-1,6-bisphosphate (d)
fructose-1,6-bisphosphate —G-3P+DHAP  (1)(a, b) (2)(‘&<d) &)(b, c) (4)(a,c) °
9. # Miphosphofructokinase-1 (PFK-1)7% 13 #i % M 9 &cik » T 1474 843% ? (1) sk ¥ glucagonift &
%' ¥ fu & 4 PFK-1 & M ¥ o (citrate J& B 3% fv B & i’\(PFK— ALxHHHEA
(3)fructose-2,6-bisphosphate #}PFK-1 & —i%1t# (4)AMP &PFK-1 Z&{t#| -
g 10. F %] 47 & <7 F) 8 4 #| pyruvate dehydrogenase, isocitrate dehydrogenase #v a-ketoglutarate
dehydrogenasen = # 5% #£? (1) acetyl-CoA (2)Zn’* (3NADH (hMg” -
:P 11. i% i 1% 75 7> BT B4 4= B0 &9 &% % frucokinase £ A » #% R # 7& 1t & ? (1)fructose-1-phosphate (2)
*  fructose-6-phosphate (3)fructose-1,6-bisphosphate (4)1,3-bisphosphoglycerate A4 Aglycolysis °
12. Krebs cycle # # — 18 & /i B » % H B kR 2 %8 154E A (Substrate level phosphorylation) ? (1)citrate
—isocitrate (2)succinyl CoA —succinate (3)succinate —fumarate (4)malate —>oxaloacetate °
; 13. F | 8 % % 4# 1t Citric acid cycle ¥ f,ib 2 R & » 17#% & AFAD & & $2 E F 4 % # 7 (1)isocitrate
dehydrogenase (2)a-ketoglutarate dehydrogenase (3)succinate dehydrogenase (4)malate dehydrogenase -
( 14. F 51— {8 % 7 1% & &# (Electron transport)8# 4 1% & 4% FMN# 6y ? (1)complex I (NADH-CoQ
' oxidoreductase) (2) complex II (succinate-CoQ oxidoreductase) (3)complex III (CoQH»-cytochrome ¢
oxidoreductase) (4) complex IV (cytochrome c oxidase) ©
4 15. % MiElectron transport#y4cit > FFMTH E# 2 (NEF R AR T T FH T H N T &{i%ﬂ
T RMBATTRELARAN T AHEHHCO, NEF L4t T complex Lfacomplex IIF A7 fa ke
eERy DEFRFTEAHIRFRKRBEFRIAGIEK -
> 16. b %% X 4% % 4% & (chemiosmotic coupling model) » & FREHFAT ALK FHAENH > #4AT
T A —EsTFE W ? (1)complex I (2)FoF1 complex (3)complex IT (4)coenzyme Q ©
% L2548 BT (primm » #E 1€ % Glycogen synthase &5 % % ? (1)Glycogen (2)Glucagon

yruvate

2
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( 26,
2
e

29.

A4 3.

o,

33.

4 ‘34.
% 35.

(3)Glucose (4)Glycogenin °

. F AT A F R S BTCA cycle ? (MBiotin Thiamin %Ribcﬂavin (4\ﬁiacin o
- WU T2 pyruvate B F %4 464% H # ACorl cycle i#4Tgluconeogenesis ? (1)Alanine (2)Acetate

(3)Lactate (4)Ketone 31

. % — % F$YNADH & FADH, & Electron transport 5 2 £.1t » 4&48P/O ratio ™ 4 %] & 4 2.5 »FER1S5H

FATP > £ Rt e ¥ — 5 Fglucose £ 2 RALT & & % 0 4 FATP 2 (1)30 (2)32 3)R6 )38 -

- Glycolysis & X 34 3 /& + pyruvate kinase € ¢ 2| % — 1849 & & ¥ %] ? (1)Citrate (2)ADP (3)ATP

(4)pyruvate °

. B FElectron transport#y & & » 4 # mitochondrial & — 2f 5~ ? (1)outer membrane (2)inner membrane

(3)matrix (4)cristae ©

- # FINADH# & Malate-Aspartate Shuttlet N & FHEE R F ALY 5 VMEATP? (1)1 )15

e

(3)2.5 (4)2

- TIIM— A e KT RATP S S ey AL RB ¥ &K ¥ %M 68 B F (Cofactor) ? (1)Fe'? (2)Zn™

(3)Mg* (4)Co™ -

- R4t ¥ (cyanide, CN) &3¢ #l F o474 » B st R F RAL M L 2 (1)ATP synthase

(2)Succinate-CoQ oxidoreductase (3)NAD-CoQ oxidoreductase (4)Cytochrome ¢ oxidase

Ty — 4814 & %485 & (Uncoupler) » =T 4 4 # % & 1F A Ao iR 257 B HRATP A 5% 69 2 #iE. 2
(1)2,4-Dinitrophenol (2)Oligomycin (3)Antimycin ($)Rotenone ° R i
%3‘»% (Theophylline) =T #p ] F 5|7 — {88 % 7+ ? (1)Guanylate cyclase (2)cAMP phosphodiesterase

(3)Adenylate cyclase (4)Phospholipase C °

Hexose monophosphate shunt (HMS) &% % & #9 4 16 55 4£ & 2 (1) & 4 ATP (2) & # NADPH,
ribose-5-phosphate (3) # £ NADH (4) # 4 FADH, -

glycogen synthase'ﬂ#&»lW(l)Glycogen synthase kinase 3 § (GSK3 B) 4&glycogen

synthase 2 4% &4y & 1F 94 8L R & (2)4glucagon?s & F (3)Protein phosphatase 1 (PP1)s# glycogen

synthase X 4% 5 fi B 1F % 654 b)i/,&%asein kinase IL{£ glycogen synthase Z 4% & {3 B 4 & & 45 &

B o

glycogen phosphorylase € ¢ 2| 18 — {8 # %] &9 7% 16 (1 )dephosphorylation}Qadenylation\Qdeadenylation y
(4)phosphorylation ° .

i B — {8 8% % /& 7 Glyoxylate cycle ¥ &4 W& % 2 — ? (1 )isocitrate dehydrogenase ?SQisocitrate
lyase (3) @ -ketoglutarate dehydrogenase (Hsuccinyl CoA synthetase © T Plo &

A &8k & §,8548 &% (pyruvate dehydrogenase complex ) 4 4t & M B @ 47 Wi lipoic acid £ 4 &4 7 #66¢
57 (DR QRS (\RASE OMT 5t -

T 7T A ATCA cycle#h £ i % 9 & 8 % ? (1)malate dehydrogenase (2)citrate synthase
(3)isocitrate dehydrogenase (4)a-ketoglutarate dehydrogenase °

FFUAR — 8RB A2 8 K PR AR AL A R AATP 85 » $isuccinyl CoA synthetase 4# {tsuccinyl CoA +Pi
+GDPA s GTP &4 #148F ? (1) glucose ; glucokinase (%) ADP ; FOF1ATP synthase (3) F-6-P ;
phosphofructokinase (4) PEP ; pyruvate kinase °

fructose 1,6-bisphosphatasei% &% % & % 2|47 4 6442 & ? (1)AMP (2)F-2,6-BP (3)citrate OPEYF R

— K& Hm6A:
1. 3% % & sucrose g9/ 2 444 » BEFXL#H?(5 %)

2.

# % Hicitrate synthasesf 482 649 4 LK H R B? (55)

3. #¥f4a R h Pyruvate dehydrogenase complex A7 4 #2 8 4 164 R M (KB4 ~ 8% - A& i 9L 85)?
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G )

4. %% Hpyruvate carboxylaseffr £ 52 ¢ A ALK R E? (59)

3 . ¥ glycogen phosphorylase £ 2 & 415 & 89 £ bk #] » RA RS RGTARZHH%E (%)

6. 3044 {b¥LRE3% e B i pentose phosphate pathway ¥ 18 R 7T i AL R B (L4 R B4 ~ B & A &R
#)? (5%°)

2

BRM -

— ~SR4EAL 35 (BA2Y)

e leee D13 |16 312 126 ] 3L %

e 212 [mRRe (27 240

e 32 (mpNEzx (B2 (BN 1y

4.3 |ox (14 [19.3 [24.3 [20.3 f34.4

5. 2 |10.2 [15.4 [20. ] [25.14/ [30.44/[35. %,
v e

=M% 68

oo

0™ Ly ;F*E

n‘@&o%%m \/ @

= | o&ﬂ’"{\ S

ciomte YN Tevate @
Onxaloocetate (OM)W =

3 il

-Co
pqyu\/ﬂte Acetu(\ A

qu\ate de]'»qdmﬁeM% (E}’: ki > f
oomF[ex ‘ "' "“’"( O
4 puruVate Mﬁ’é DXO"LM/% :
Puraate  carboxylose glabt
";‘ G{\steno\\l\é—\b. 6"4’ I C4MF '{

S
E . V9
‘3‘“07 : 6\“(”036“ E\\ubyh\mv\\\a%@if l';\_m . growth \/\oYr_mne.
6. Lf« N)V\* Rsbulose - f’fl‘"rlwte
C:‘._b P \kn\
i u]"]

(1_ ks P D senalitc E P\\D‘r p\«oﬂ\ *LC
m% ae\/\io\_wq; enagl Q
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Mo AP 104 55 28 A4 4Ab—F%
REEARL Bk 810327004 4 5. § WAS

—~EFM3SAE (BE2 M)
2@ 4% O 8B FIMARE T o AP EMBIXERE T & K 69 K 2 %7 (1)cerebros)
(3)ethanolamine (4)cholesterol »
| 2. Fatty acid 3 -oxidation % {774 #§ #* # Ak 42 88 ) 2 (1)Carnitine (2)Albumin (3)trangfgrrin (4LDL -
4 3. F 747 £38 # ketone bodies? (1) B -hydroxybutyrate (2)Acetone (3)Acetoacetate (4)Pyruvate°/
24 FREEAHHENEREES MR EIRHE (Rate-limiting enzyme) & £ 4 16 R JE & 4? (1)HMG-CoA
lyase £ acetoacetate (2)HMG-CoA synthase #2 HMG-CoA  (3)HMG-CoA reductase #L Mevalonate
(4)HMG-CoA reductase $it Squalene °
4 35 F—EmAssERREYHEMENE A & ? (1)Histidine (2)Arginine (3)Glutamate (4)Proline
N 6 EBELSRBESN TS ETN > HHPEKETE ? (1)Malonyl transacylase (2)Pyruvate
dehydrogenase (3)Acetyl transacylase (4)3-keto acyl-ACP synthase °
3 7. Arachidonic aicd # 4T 4% 4 18 F dfo 85 ? (12 (2)3 B4 (4)5 -
| 8. Fatty acid /3 -oxidation-4& 8448 % 5% 7T & 4 acetyl-CoA, FADH,, NADH-+H" » 3 B — 84 %4 & 4
[FADH,? (1)Acyl CoA dehydrogenase (2)L-/3-hydroxyacyl-CoA dehydrogenase (3)Succinate
dehydrogenase (4)Acetyl-CoA dehydrogenase
3 9. Triacylglyceride (TG)# 41t 4 SE NN E & 418 R B84 H E X F AFRGE/TR# 2 (1)Albumin
(2)VLDL (3)Chylomicrons (4)LDL -
2 10. Propionic acid &4 3t %t & carboxylation » B & #54LH st Succinyl-CoA » st B % 2 T 547415 4
#5? (1)vitamin B, (2) vitamin B, (3) vitamin B¢ (4) vitamin B, °
4 11/ Linoleic acid}g # » stearic acid #47 3 -oxidation®¥ » % Fl | F 5| M &K Fl 58 % ? (1)Enoyl-CoA
isomerase, Acyl-CoA dehydrogenase (2)Acyl-CoA synthase, Carnitine acyltransferase (3)Acyl-CoA
synthase, Enoyl-CoA hydratase (4)Enoyl-CoA isomerase, 2,4-dienoyl-CoA reductase °
&7 12 Mg Lot FlsfAsm sk ed Rt & L EIMH > T F4GETH4®? (148 N 8NADH,/
NAD 5] £ # » €4 #1B-hydroxyacyl-CoA dehydrogenase # i #p 41 i B 8% 4 B- f.A6 4% A
(2)malonyl-CoA#) 4 i G RIMEMRAE A Z BT B AMTHA =B HBEEITHFLR QR LEENY
7k B % 7% {bacetyl-CoA carboxylasez #f | (4)carnitine acyltransferase & 24 4] + LABE AR B By 85 R & i
ANtafe H g fT FALRIE °
3 13, Be AR Ek d AT ¥ REAE A RS AT e #85 2  (1)Biotin (2)folate (3)Pyridoxal phosphate (4)Niacin
2 14. fmpapt kPP 4 — 18 8% % 4F A =T & Z{DAG#aIP;)? (1)lipase (2)phospholipase C (3)protein kinase C
(4)phosphatase °
| @ T FMT 164 7T AE & o % Bs By Bk 69 4K & 4 ? (1)arachidonic acid (2)oleic acid (3)palmitoleic acid
(4)lactic acid
3 16. NAD" 4o NADP" 4 & 5% 2 % %€ 4 ‘Niacin) » & 9 — {8 B % 8 #7 £ 4 ? (1)Tyrosine (2)Histidine
(3)Tryptophan (4)Arginine °
2 & 0D FAR—MHFRATHRRME > (&5 55 CBHBAY (VEESE QBB O)RALSY ()
RERIBR - Phe. Tyv-
43 Q8. A —ERA % %A (Aromatic amino acid, AAA) ? (1)F (2)Y (3)W (4)P -
3 19. F—188 K 8% 4 B £ A% 7T 4 % Hepinephrine)? (1)Met (2)Trp (3)Tyr (4)Arg
2 20. Krebs-Henseleit urea cycle ¥ & 4 % $1 & & ¢4 %18 £./& 74 & ? (1)Carbamoyl phosphatefsGlutamate

24



(2)Carbamoyl phosphate #vAspartic acid (3)4% & - #v Glutamate (4)4% & -F#v Aspartic acid

| 21. 7&7% 7k B % 4 Allopurinol £ % 41 ¥} — 188 % ? (1)Xanthine oxidase (2)Hypoxanthine guanine
phosphoribosyl transferase (3)Thymidylate synthase (4)Ribonucleotide reductase °

322, fTHERBA LMK A (second messenger) T &AL & #BBA (protein kinase A) ? (1)cGMP
(2)Arachidonic acid (3)cAMP (4)DAG -

) 23. i & %‘9(5-ﬂuorouracil (5-FU))E & 3 #] 9 — @ 8% % (1)Thymidylate synthase (2)Dihydrofolate
reductase (3)Topoisomerase (4)Ribonucleotide reductase °

2 24. Ketogenic amino acidX,#t:®42 & » 5§ % 5 # & & £ ? (1) a -ketoglutarate (2)acetoacetate (3)succinate

(4)fumarate -
3 25. F FIT4E 47 B % K 4% % B R transcription factor ? (1)peptide hormone (2)growth factor (3)steroid
hormone (4)insulin ° D44 gy

| 26. Glutamic acid #9pKas %1%2.2,4.2,9.7 » 3 P stisoelectric point (pl) ? (1)3.2 (2)4.3 (3)5.9 (4)6.95 «
227 A7 R R2 A% H 8 ~ BoRA% H 8 - histidine, tryptophan 4 4%, 2 % 5&4% ? (1)Hypoxanthine-guanine
phosphoribosyl transferase (2)5-Phosphoribosyl-1-pyrophosphate (3)Xanthine oxidase (4)Thymidylate
Synthase - 5B
4 28. F #4774 % darachidonic acid# 4 4 s ? (1)cortisol (2)epinephrine (3)estrogen (4)prostaglandins
| 29. F #U4T4 T(H #4244 F KR 4484 s @ Mk (phosphatidylcholine ) 2 & & ? (1)S-#eA% ¥ F 4 Bt
(S-adenosylmethione ) (2) Z &% ¥ (ethanolamine ) (3) ¥ 448 (methionine) (4)##: (choline) o
3 30. e84 B &2 F 7|7 FEdesaturase A7 24 # linoleic acid, linolenic acid » i 48 d #k R 32442 (1) a2
#94°(2) A’#04°(3) A Fan" (4) 2% ° -
> 3 @.kUrea cycle)ﬂ ERM AT 7 (1) A 4 glutamate (2) % Frammonia (3) & 4 ornithine (4)% £CO, -
232 FHMMHERAMAZ G H—REMe 254 7 (1)KL Q) &5t Q)uisest (4B E
A o
| 33. Inosine monophosphate (IMP) % F — 4% 4 & & R 248 2 ¥ M 2 4 2 (1)GMP (2)CTP (3)UDP
(4)TMP -
3 34. & /R 88 & % %+ 7 A €9DNS solution $(R4&# T 51— #6444 2 (1)Potassium sodium tartarate
(2)NaOH (3)HCI (4)3,5-dinjtrosalicylic acid
35 A WRAKSRE #1693 % Z(STD) X F 1M —44t44 2 (1)CuSO4 (2)bicinchoninic acid

(3)sodium carbonate (4)Bovine serum albumin (BSA) -

~ B&A (30 ) :

H K th Acetyl-CoA carboxylase 41684 4 164X R BE? (5 9)

3% % & Hydroxybutyrate dehydrogenase 4§ ¢ 4 164X 3t R_A&? G )

¥4 1 Argininosuccinate synthetase 4§ 16 #4 4 1b4%, % R AE? G )

# & i linoleic acid , linolenic acid #4542 3t % i H & 3 fo i X2 S %)

# % i Branched chain amino acid (BCAA)#) & #4? $ B it & « A X 4 Mok 52 (104

e [
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AEM:
— ~ EFFM3SA (FA25)
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Determination of glucose concentration
by DNS method
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DNS solution:
(A) DNS/2N NaOH
(B) Potassium sodium tartarate/H,0
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