LI P 3x i B >R

AP BRI GRERES

ReH EL
R RFERTE L
BB A2 Y



KL p 7w FiEE g TO>HRH
* X

EBAPEL G 2 hged A
EEER AT 2? &2 &Y R 4?
PR AS L E R .
PERORRPE
LR R EER DA SR L A ] e
whm‘”’%»’-'rﬁ/d“;’a#«*r& BOUFRfER ~XhP P o
-}lm’*%’* Rl pE R RA L p /ﬁ’lfi‘/ﬁ Lz &7

R RMEEEM R A AEEE? A ATIE 2 F R
a:g Lip A hp AR RS B s S A RY?

QD.OO\]O'DCJ'ID-BCJOL\D'—‘



LI P 3x i B >R

§ 4 byt



LI P 3x i B >R

FLGRT PR ZINFETSI
(ERSY




LI P 3x i B >R



KL p 37 iREE g EZE>HH

ek

‘/F?- (Enzyme)q,\ﬁ ﬁﬂ» 4 F gL E] o
VERRECEF il TR R (TR R TE
*) oo

v or ’—"L'r)s mie P ETIA NGB E’_«%’l& 3 DAEZ o

3

;li A= 2 2 . » 2 . 2
‘/ﬁjﬂ”-% e 18 A fp 2Rk P i > b ‘E—L_‘/ﬁ‘l ® 73 2y oo Ay R b
— ,‘J‘ - + ) Y, 7 2, )
#FIEBERBHLAEL T DL IR F R
Vime d g AT 0% mre d X 2 Rt

g e A g iT o



LI P 3x i B >R

A R R d e aind i

o> Atom

\

ﬁ Molecule
\

Cell
bty

éj’ i '-4.,"". ;'.b:_ >




KPR E E>HH

e P ERETIA N %ﬁ%i""‘g' *AEERE

Glucose
—9% Growth factor
L‘bﬁ(s\ .
Glucose _—> Essential
2 amino acids

PPP. | P Ras § [

/ [NADPH <«——G6P 1{
[' ¢
Essential
‘One-carbon <—Serine<—3-PG

@
‘metabolism J_ / mT Rc amino acids

[ \ @4—1 Gcholysns
Protein \
Methylation Pyruvate—»Lactate ) SREBP

Nucleotide
'biosynthesis ROS

/

; Llpld
Acetyl-CoA / synthesis

-.n_.______‘_‘__.__“
T

Oxaloacetate
Citrate——— > Acetyl-CoA<—— Acetate

mTORC1
Mitochondrion .
TCA \ ,
™
/

/— Fumarate cycle KJ ,\
\ Acetylation
Succmate/ Glutamate

f / GI?minowsﬁ}mmine /

‘ Myc q
\ /,/;\ '._
e— Glutamine

Acetate




Glycan Biosynthesis
and metabolism

el

Metabolism of
Other Amino Acids

Sl —_— |
A

Metabolism of
Cofactors and Vitamins

Biosynthesis of

= Secondary Metabolites



KLKiFp K FERE ’g

19 5>



LI P 3x i B >R

PR AL RN - A3 F TR

- 233 TR

Maltose substrate

¥ ¥

Glucose products

B AFH BB




Tt
SELIDYS Ao
IR R

<L

i

\E ! *
p* ? » / ‘l /
4. 5 I ) l



LI P 3x i B >R

ff 5=
= Y =T
‘ | | |
B FERE SR &t R
| | P 7 i Finer
ATHR £HEE R BB
(L RIiES)) (EHIRITE1)




R
KLt p 3

7“ -
S
-‘3‘3}
\\33

>>¥c

FFEER



K p xRy

LD ST

d‘l’ i



s CYTOPLASM
NUCLEUS }é 'ﬁ Free aming ecids 82&?’;&.

Growing . J/\

TAl  Gene Protein Chain . 9 -
g I}‘] DNA il U“#J
- ? mMRNA copying IRNA bringing
DNA in nucleus o aming acid to
L7 L Ribosome

R

RiboGome
incorporating
aming acikls inlo
the growing
protein chain

mRNA being transiated
Ribosome



Legend

Y
()

Acetyl } -
SH + NAD

Hydrogen NI% Adenosine
Pyruvate dehydrogenase G Carhon i SR

Guanosine
GTP triphosphate

Coenzyme A

NADH Nicotinamide adenine dinucleotide

2 Enzyme

€O, +NADH, H'

. T
: ™[ Acetyl-CoA |[coa }sH P

HCO, +-ATP

0 Oxygen
@ Sulfur

Q Coenzyme

Pyruvate dehy

6\,1":’?er carpoxylase
ADP +P,

rate

dehydrogenase

NAD' + [[con JsH

a-ketoglutarate dehydrogenase

NADH, H'+ €O,

Succinyl-CoA synthetase

GDP +P,




KLk poIx

R >

T(ATP)2 =2 &

LENNAN AN hc.'h LA

AR AN
TRy ﬁiwwwww o

H* H* H™  Intermembrane space

Nake ATtatoy Aahatahoh ok

"”'* LA RS ulJllJll-""'

!
li;.|1-',l“r i
|

synthase

NAD* + H*




LI P 3x i B >R

Wiz p oA 5 BiFEE R

Signal molecule

mie ¢t F

Activated relay

molecule 33)’?(,3 P{ ';'ZL -?

Irraclhra n

Lprntem Iun?

PR protein response



KLk p F ?TE—’_ >FC

A fape

A= 1 I A S 4

Substrate b
d partic!
{food pa u:Ell [nutrinntt‘\?g

ﬁ} % Combined enzyme ﬁ# %

and substrate

How enzymes break down food into nutrients



FIEERE  RZHDEEE - ERDEEESHS TEE 0
BEZEOMBEE -



KLt p o R g =Z>HEM

B P A W) BE R

Splenic artery

Pancreatic
hormones:
= |nsulin

s (Glucagon

Spleen
Pancreas
Pancreatic islets

Bile duct (from
gall bladder)

Common bile duct ~L [
< q” 1L Digestive %
) p% % enzymes jui

Duodenum of h , r | o ! Alpha cells
small intestine - f v —

Acinar cells *
secrete digestive
enzymes

Pancreatic duct

Exocrine acinus



LI P 3x i B >R

0. R P AR PER L =~ g AR
5 AR



LI P 3x i B >R

P EEE Ad 1948 2 FlA 8
17

'I
I } RNA ¢

\ Fm
i,
s

Qm»
‘,\
%
-
$
i

Nuclear noncoding RNA
(Gomafu, Xist, NEAT1, NEAT2)




LI P 3x i B >R

B. b i A P Bk BOUEN R



LI P 3x i B >R

BIFFP BT ER

o CYTOPLASM
NUCLEUS }\5 'ﬁ vFreearninn::ciﬂﬂ 8%%&

f::- i O = ) o
~ Growing ,J/\
ot SN . Gene Protein Chain | 9 -]
B YR oo é%
- : mRNA copying 9 1RN_A bnn_gmg

DMA in nuclaus aming acid lo
Rihosome

e
e
Ribosome
incorporating
aming acias into

the growing
protein chain

mRNA being transiated
Ribosome



LI P 3x i B >R

ff 5=
= Y =T
‘ | | |
B FERE SR &t R
| | P 7 i Finer
ATHR £HEE R BB
(L RIiES)) (EHIRITE1)




LI P 3x i B >R

T.4ci@ L * *HREEER
k Ab o p ;‘),%u}_ﬁ[-_iji' L p‘;‘—:‘% * K7



KL p 3 WGk g BO>HH

z'lﬂ:

v
FTRARA G




QGRS - -F-P5% o)

9. & %
3 ,"J/\d‘Pg# {__#”'ﬁ%m 7‘)5\/&‘?



LI P 3x i B >R

R pEA

ERE I EE




LI P 3x i B >R

AP BRI GRERES

ReH EL
R RFERTE L
BB A2 Y



