Memorize |
pH ¢ Bullrs:

Bulfer Stzs‘emsz
« Blood = HiCo, /Hco; Sychem

* Tosde cells  (ieacellalor) 5 W,P0; / HP0Z L ATP . Clucose -bephosphole -
Qipkosp‘\oal'am (ReCs). (tmamsg with pl\osphca‘e)

# Proteins - Heno%\obin ‘ ?ra}ehs havina hstidine a1, go“\ inkrocellulo,
+
Albumin ... edeacelulor

Acidosis  §  Alkolosis

dorage of  lieok wels. Air twppec.
Respimbﬂa Aciolosis = I—lold.'na Breoth . Chok;,\a, Asthma. € Mplasema.
Why? Cos/". Ct’z WO = Kyco, =Moo+ /i

—_—

Melobolic  Acidosis = Twpoireol W' excretion. HCO; Lo, Locke ooiolosis. keto acids Gmebion
L Sloaury.- ua‘ng Gly acel

L Diobetes e b 7

Qespimlvna Aleolosis = u-aperwnk\oh'm Hial\ oltitudles

Motobolie  Alkalosts => Excessie  <alt inbeke.  Alkal in%ad.‘m- Lss of H' 0 vomik

Melabolic  Acdosis / Akolss = Compeasalion  tyith Wsp-'m}og alkologis [acielosis

RE‘}P!M Acidosis [ Alkalosis  => Conpensa‘:m with  melobolic alkolosis [ acielosis



Carboha,cfrak’s :

Monosaccharioles :
H e 4
2C - Alolobdose : |
w-C- OH
|

M- C-0OH
|
H

H
l

3C - lelotdose -
- C - Of

H =0

|
-C
|
W= - OH
|
H

note: All  ace D-suam. Before et

o
6C - Ribose: H\C_//

I
{-C -OH
l
H-C-OH
|
\-(-C'OH
\
CHz OH

D- %lac eco alcl@ha e

di had nma ocelone

olwaas o riahl.

CHg O o
jcha«aes Yo
— u\u g

(g - D- ribose



Cl \(ACOSQ =

1 3
Gaalactose =
23 Y
MOKN\DSE =
1. % 4
6C - Glucose :
o)
LN
C
|
C — OH
l
wo=C
I
C ~oH
[
C -0OM

|
C_HyOH

% Goloclose
bud NOT

b Monwue are  dliost ereomes

ePiMet's

CHg OH

V)

H

OH H /é) e
o

H oM

lg - D- (a\u{o \'J‘aramse



6C - Golachese:

y~-C~oM

wo-C-H
H-C*OK

C Ky OH

6C - MQMOSB'.

H (@)
NP/
C /4
I
Ho-C -H
I
Ho-C -H
|
H-C ~oH
I
¥ - C - OK

{
C U, 04

CHgoM
oH
oM

=X
S—>

o

ﬂ- - %QIoc\»oP‘amnoSQ

CHgOH
O,
H
o O ]
oK
K ]

F -D- Mam\opkaro.noSe



6C - Cruchose: Kolese .. . /y:OT aldose

32 k
CH OH
{
C:0,
. O 0
‘ Cie M
w-C-H — ?
I — H\H e o
- C_ - OHW
| oy H
- C- OH
‘ e e B-D- fuctose
C WU om
uQ _oR
% Uemocelal »  pC,, c‘ac\ic_ aldose  onomenc
RO, oR
% Acelal » Q ,\CfH (‘Aéc \ie aldose dieacchaide anomenc
HD\ _oR
» Hemlelol = R /C\K %c\:c ll.e|~ose aNnomenc

kQ or

x Jelol =y 2~ €< C&ac e ketose disacchavicle  anomenc



Glucose

Oxidotion o

ci:

Oxidlakon

Glucose — 3 Gilucenic  Aciel / Galuconale

Conditions: Weok o:&o(izfmz) aaenl

o
N\c“-f

C -o4
|
vo-C

|
C -oH

C - OH

\

C Hgod
Glucose

Oxolokion ol

Cxa;,\ig (a\UCose —_ <3\uconolacl-one (cvac\.‘c)

B-D-glucose

CH,OH

OH
OH H

OH

Ci.

reductive

) O half reaction

— e

wo, P
C
|
C-on
|
ot Alwoys
. Linear
|
C-0H
| .
¢ wyoh Never cécl-c
Giluconic il
gluconolactone gluconic acid
CH,OH CH,OH
W ——OH
150
H — OH
(§13] COOH
H OH
clic Lines
AWQ\AS Q‘WQ\&S



Oxiolobion ot Cé:

Gilucose —  Glucurone Acel / Glucwroncle

Condlikions : Enz‘g«e

u\c;_io H\Cl‘,/p
C‘_-—oﬂ e-ou '
yo-C. w0 -C E‘D\er Caclt‘c
(l‘,_ o cl'.__ o or Linear
C - OH C-oH
C“.MsOﬂ ("_: o
Gilucose (:7!-(

Ghlucucone  Actel

3 Glucose + Weok Oxid.‘z.'nj aaa\l: A\o{ekzo(e o Coi ot C1. Gluconabe

* Glucose + slmng Oz«‘dv‘wg azem A\dehaole bo COsH ot C1. Alcohal to  COsH
ol Cé.
x Glucose + enzyme Alcshol to COsh of Cé G‘hﬂmok.

* Ctac\‘c a‘uwse + Weok oaidfﬂng ouaenl-z Alcohol Jo kelme of C1  Gluconoloctore.

(S Ben Bl oriolobion
ko %\wewh.

Ke\rose oxiclodion ... pruc\‘ose : Trossform  kelose b0 ke a(olekao!e isomer, a|ucase.

Lructose [;e- ef:'o\j P %\uc',ose — glucorcle / %‘“Wéumuh




Redluction

Su%otsz
note:  Cruclose be reolucest ot C2  (ketose) ko Lom eihar  D-sochitd
Reoluction of D-alucose o Gm socbiol.
/0
e ChaOH
! I
U- C - OK C - 0”
I
Mo-C-H — '
\ uo-C So(\-)i‘o\
w-C < OH |
\ C =-0OH
u-C -oH I
| C-0OH
C Haou é“ oK
I 4
Qeofuchon of D-momose Yo Corm monntel :
\4\ /,o
C 9 H, o1
|
wo-C-H Ko-C~H
| |
o - ‘;-'“ 4+ wo-C-H Monnitol
|
w-C -0y y-C ~oH
' [
w=C -on H-C - o
| I
C Haov

C Hyod

or [ -manailol



Reoluchion of  Hoketose o Iroaldose. D; h%okomamce}m [ %l‘acero‘lofeksaole

Wy C - O =
; c22 i
C=0 %R K-C - OH — uC - oK
i KL(C o : G‘\ACG(D‘
\-(,,C-OH HLC-O"
X\a\i\o\:
C Hg OH
|
w-C-OH
|
uo-C ~H
|
u-C - of
& g o
Tnositd:
T" o {
HO. OH
o
HO '\ oy
| | “e "
OH

Ot



Deox\z Su%ws

. Domboe X

oM

» Dem&%o\o.oloses.. kaown cs tucose.

* L' Vucose / G-Jeoxg-lntéenlo-close
% D- (ucose /6-d@ox3- D-galacl‘ose
x 6- dem«a- T - D- «3uloclo(‘mnose

5 nn}

S!A%owf Es\-erss

» P‘\Ospko.l'e + %\w:ose ot Cé6 = Pl\osp\\uk ecter bonat

% PhospMe < %|ucose ot Ci = Phasyhao.ce(o\ bonol,

phosphate
ester linkage

p-D-glucose-6-phosphate
(an ordinary phosphate ester)

HO-CH,
phosphoacetal
o H linkage
B

OH \<
H | _
0

a-D-glucose-1-phosphate
(a phosphoacetal)



Amino - Swaws:
N:k—ocaen bonolect o Non anomenc carbon.
¥ Amine %m«p =5 CA\UCOSQMiAe R Glen (cawen s ?luoose)

* Amide aroup = N- aceha\ - 3\u¢:osom‘ae R GleNdc

Disaccharioles :

Maltose: u-z\ucose * u.zlucose ol (14 «3\3¢osid:c bonol

CHgOH CHg OH
o o
+
o ol oM " ol oM
oH oH
o‘ekaolra\'n'of\
or- -%lvco Pammosz\ -(I-4) -o¢- D- %‘wo‘oa(woszl
CHgOH CHgOH
o o
)
4o oM oM oM
O (1) oM

0- i
%l\am siole



Lacbse: F-aa\ao}ose + Zf 2||4¢ose af lé ( \—r‘l) ?lzcosio':‘c bond

Hg OU CHgOH
o (+]
W OH
+
H L]
"o P OM
oM oy
Ug OM
t CHe oM
(o]
W o\
“ N )
oM
oM @( | —sb) oy
bonal

B = D = %O\‘O\Q\‘Op\aramwa\ = (\—'Pl‘l) -ox- D- Z‘U(.'b Pamuose

Sucrose: -.a\ucose + ¢ fuctse ol o, p(1+2) a\gcosu’a!«‘c borol

CHaoH
° H oKL © W
KO £ oM ¥ uo@ﬂ:m
oM o«
ChHy O J
. ou ujp( l»2)

Sucrose = Ot %lucm + lg~ e(acbae of oc,p(l-»z)



Loclose ProblemS:

e Lac‘e& indoloronce :
— Lo\c\w\a Lactose enzyue
—b loclose  in  wleshnes. Diacrheo.

—b Bacteda  breok  lactose.  Groses pfbohcad. B[oah'ma.

% Giolactosemio
—#Lo\ddl«} aalocl-ose -Mek-l:olizlng enyme . Accumilotion  of %nlc-ckae.
b Gcdoctese  coweded o su%or olcohd %alaclilol. Gianlackitel mepu! n cells

— Woter eaters  cells. Cells  swell

Lachulose :
# Tormeal B\a isonerish\g lactose.

% Aids  comtipetion l;? P:am\ma_ %u( bocteda. 4§ re%ulohna Immuse

S&AC.{' o\|05e:
se Modiles!  Succose. Rep‘ocim‘a —OH itk -Cl
e Suero\lose iS  2efo- calorie su%or subsfitute

s Sludies ghow 3 MOJ Couyx  cancer.

Reo'ucma Vs MNon- Qeo(ucinj Sugocs:

2 Al wMonosecchosioles - Redkeing

% Medbose . Ox-a\ucose + oc-a\u(_o.‘;e. o(l=4) - Declucia

% Loclose.. @-cac.lo\c\wse + oc-%luoose l@(‘—"‘l) —Reo(w:m%

# Sucrose  ox- %(u\me + p-Fucose o, 8(12) - ton- ceclucing
« Al po(?ssoockw.‘oles - non- redlucing

s\dslem



O\iaoso.cchwio!esz 3-10 residues

RQ FCMOSB

oc-alw"se

Sucruse /
/ 4 g- Cuctose
Moole up of + pr bt ~ Ra(Puose = f

L

o (1-6)
d-(aa\&c{‘%e
o<(1-56)
d_,ﬂ(l-oi)
v “?. }gmclose
HGCH: ..............
Ra[?cimsg
 ne II;OH
0(-2(0075&

O\izaosacc’\om‘des as dmas:
¥* Si‘rep‘-owacin / Ena“trom&cir\ — Adibiokies
% Doxorubicin —» d\euoi\empj Re  concor

% Di%on‘n —_— Cordlaw\scula/ o'iseo‘se

asol

J

oL,ﬁ(I —+2)



Po\x%sacckw.‘ oles :

Staceh:
Le 07 - 207 Ama\ose. u-%\uam cesidugs. Al o (Iwh). Ao bmok-‘ng

L 80 - %07 AM-alopechl\. a-a\ucwe residues. o ([—4) §  oc(16). The o (lob) 15 bromches.
Bronch ew-g 26 2(%052 osidues. Less Bromch-‘ag Yhon ca\'acotaev\

Gl\ubc%em o!--a\uCose cesidues. ot(1-k) with ot (1-+6) bﬂmd\ir\g
Beonch ouvery 1o 3\ucosc resdues. More bronched  then malopedh

Amylose Structure

CH-OH CHoOH

o O
H H

CHzOH

Amylopection Structure

Dex\-mm
i On'%inal chain i pL(\-? 6)
k Browching ol a(1v2) | x(1 =3 [ (1=

Dextran —» \6@& ond  bocleqa

Q‘\gcoc(\ef\ — anmols



C e\\ulose:

% Stuclunl SuPPorl
% unbroncheol. La\g chain  onol n\aiol Not  Plexible.
* ‘8- cabcose_ resiclues . lg(\-o W)  bonds.

CHLOH
i (@]
rize Ghoa P
\ o
OH © =
CH,OH ) ) -
OH © © - B(1—4) glycosidic linkage
\o OH
OH
CH,OH CH.,OH
O £
OH o OH HOH
HO
OH OH

Cellobiose (glucose-B-1.4-glucose )

C.)\ihl\.
% S*cov«aer than cellulose. More |4~boudin2 . Qu'%:o( onal slrona-

% Mode of bela  amine Suam.
# Exoshelelon of animels and  insecls. Cel wal of Puma.‘-

* Made up of N-o'celal- p-szlucosom\e cesidues. p(\wj bonets

CHgOH
Q y a‘UCQSOlM'AC N— c.eela (
GMiao suaov- + amicle amire Su%w J

é
-alucose 4
e |4
i
v

WA ‘& CH3
© N- oxce La‘ ~B- D- a\uc.os amine

fole Mol both  celluose & chbn  Madde of p(l-o'«)- e couse p(l-ld s cigidl !



pechn:
% ModiCieol 8a|o\ch>se. Gualoctonconie  ecid  Oxidiced of  Cé.

% A(l+Hh) alaoosu'dc‘c bonals
» Coundd in an{s. Gelotinous.  Plaat %elal-‘n.
18,433

G\%cosminoalam (GAGS)  and Pwleoﬂgms:

% GAGs  form Pwl-eoa,lacoms.—-b many s«aor with Pt'oleh.

* GAGs o repecled ks of  disacchaddes. So lelavpo‘asocchorides-
a Made up & modiBed oOmimo a(Vtose oc amino %olodue. Sulphwﬂcoﬂ
& Glucosamine or %ahdosanhe resiolues.

x Nea olive c‘\waz. Holds  waler.

Owwino - SM%M

\-_unchot\s of Pmko%lncons: - GAG:{ 4+ proleh.
% Lubd cobion

% forme  the comedive  kssue
& Cels- ECM adhesion

% Stmulodes  cell ?fbli('emhon



Locakion + Canction of GAGs:

Chondrotin ~ Sulfale:
X Corma%e % Most  abundont

HQ? oarin:
t Anlicoo%u'm‘

H O‘Mrﬁ\d‘e:
Lubciconl ondt  shock obsocber in:
2 BCM of  loose CT 2 Vitreous  humor

Baclerial cell woll ool Peﬁima‘\bmn:

Made of cepedt sk of NAM wd  NAG. Holeropolysacckorioes. NAM: + NiAGas  ove
connectest o oamino aciols

NAM » N- acel»l Muomic  acid

NAMe comecled fo  amio  ocids.

NAM: + omico ool ae  bonced
fo  NAGs.

NAG = N. ocehA\ oa\ucosomm
pro’fein 4 suaor role:

% Prolein Pololina

* Prolen ‘or%ﬂma

* Imreodma peolein  holf - life

e gicano“h% osd  Cell-ho-cel  commuaication.



Glaco Pro‘elns:

Blocd L\aPes-. r \

v Al  contoin  Bucose. 4 o(eova %obdose

fé: drino sugar (gce\val)
% Blood A: A -;__l_tce‘n\ %olac\osamne

% Blood B: Golackese
x Blosd O No“\:n%- O\la fuc ose

& Bloodd AB: Both N-oceha\aéluccsamim andl %olodcse—

cerebroside
— ceromide +  Su orE:a(obosm

(s Ph‘/gosine N A) W.‘os-‘d&

C\l\acosiot‘c L?n\uaaes in alacopde‘ms: (0l proken wibh e sugoc attached )

* N- Gl*gCos“de: 30%0( ¥ omide §rMp of Asporaan‘ne (Asn)

2 O- G\lamside-. gu%or + -0y of  “Threonine (W)  or Serne (Ser)
or

H'ae’(maa ||66\l\€ (n l.vas)



Sialic  Acid: foate

/0/‘%""2

* In C,I\a(oprole:ns ¢ a&'am\:pids. There s o Oliodomac'\aﬁde chon. The
I_,’A_S_T fesiclue  is  Siake  acidl

% Sialic Acid is an  amino Suaar. Comes  ftom netomitic acid T4 s

acidic

S $Ialtc Acidd = AI- o(cel\al newmminate

% Newyominie  ociol — A -ace%\v\euram:v\o\fe (sic-l.‘c ac‘d)

-W\Q (XBCO\}PM' %}Ma IID side. ends with  Siale  acd. G\obos«'o'e
dloes _=1~ end ik Sile  acidt  (AMANA).



l._'\piotsz
Yat\% Acid  names:

“ou |~o mcnor:'ze_(?

¥ Common nome ¥ s«aslemﬂic nome % Mmeﬁco( s%nbol Y One%ou S«&sl-em

% Shuclure

Memorize  common nome ool umericol ganbol od ced is ol Dnoboble fom |the
fAmericol s«ambol-

Numericol &a;‘em
EX&Mp\v \3: o = 13 carbons ‘mﬂ' Two  olouble  bonds. Locokion cobon 9 ¢ \2

Omecaa Staslew

Caunh/\% (-'m lost  corbon  unid  we ceoch the doble bond. Abmber of ks
codon is the oneaa Number.

nole: all -Pm“t} aciob Wwe MeMmoize ore  Cis.

e: M

LS
8C:S O L L
90c: A € D

1C



0

b Carbons: M
1=

Common  nowe: Mycisic.  Acio

Double bonol ~ rumber: 0

Nuwmericol symbol: 1h:0

Sxas\emhc. nome : W - felmdecancic  acid

OMecaa Staslew N/A

\ 6 CDlr bons: ‘OD

2 =

Common  nome: Dalmitic  Aciol

Double bonol ~ number: O

Numecicol symbol: 1640

S&as\emhc. nome: n- Nexadecanoic  acid

OMe(aOL S%s&em: NIA

Po.|milo\e ic Aciol is | 6= 1“



Common  nome: Steare  Actol
Double bonol  rumber: 0

Numecicol symbol: 13 +0

S‘as\emhc nome: M- octadlecomoic

OMQ%OQ Sxas&erv\: N’A

b

Common  nome: Oleic  Aciol
Doable bono( rumber: 1
A9
Nuwmecical S(anboh 19: 1 o Gl (8 cbes  shad dwbe bd of  CH,
S‘as\emhc. name: Cis- A%- oclodecencic  aciel

0mecaou Staslew Omeaa -9 Monounsalurated]

wo-C —CL_- C -g: -g- C-C-C-C=C—-C=-C-C-C-C -C=-C-C
[£]

6 + 9 10 0" 12 M\ 6 1+ 3



5

Common  nome: | inoleic  Acid
Double bonal  mumber: 2
Nuwecical s%nboh (Q: ZAUZ

S&adem’ﬁc. nome : Cis, Cis - Aq, 4" - ocladecadiensic  Acid

OMetaa Staéem: omeaa-é |9olta,unsol~wa’ced

(S

Common  nome: oz - Linolenic  Acidl
Double bonol rumber: 3
20,12, 16

Nuwmecieal S(znbol: 13:%

S‘as\emhc nome :  all-cis,cis - A9, 412, A15 - acladecatrencic  acid

0mecaa s%.dem: owa%a-?: Palaawsalumleo{



Y 5

6
20 Co(bons: A E D

'\-n Covrboas

7
Common  nome: Arachidlonc  Aciol

Double bonol  number: K

A5,8,1, 14

NU.Men'cal gzmbolz 20:4
S‘as\eMa’ﬁc nome : all-cis- 45,8, \\,14  Bicosalelacnoic  Aciol

OMecaa S:aslew Omeean-é pol(éumlum}ed

O
\!

wo-C -C-C-C -C
4 s

| Z 3

"
>N

|
+M
{
» M)
"
oM

l
N

|

n
(@)

|
0

|
N
t
N

|
N

(
N

'

N

(
0

!

N

3 —

Common  nowme: Eicosapentaenoic Acid  (EPA)

Double bonol number: S

A5,38,1, 4,13

Numedieal S(an‘ooh 20:5

oo
S*as\eMahc. nome. : not in  slides. .. bu* Per:'.ena‘c ool

OMecau Sta.dem: Ome%)o\ -3 Po'cawsalumlcol

o
u

wo-C -C-C -({C -

| Z 3

o
f]
>0
|
+N
{
» )
"
oM
|
|
"
(
s 0
|
N
(t
N
l
N
{
N
0
N
i
0
]
N



-

COMMon

Double bono( number: 6

Ak, %, 10,13, 16, 19

Nuwmecicol S(amboh 22: 6

nowe: Docosahexaenoic Add (D "A)

S*as\emhc. nome : Not  walten .. mﬁbe d + eico + hexeinoic

OMQ%O\ S&as*ew OMetK\ 3 polaam\weo(

\]

mo-C -C-C-C =C-C -C=C-¢
3 Y ] 6 ks € 9

L ¢sential ¥a|'\\} Acids

" L‘mo\eicm uAcaal — precurser of
13:2

as Liﬁ:%e:\;% ) l,sAc,:cl — precuser  of

M%Oﬁwl‘l‘on L‘p:

S ALL, z«»ﬁ Livoleie  Acid!

Linolenic  Acol

~C=C~-C-C=C=C=CsC-C-C=zC-C-C
10 1" 12 B3 W \s 16 1+ g @«
Acochidonates
EPA ¢ DHKA

omeqa-6

m% A5,8,1,\4

meaa'é / A 20:4
‘%: 2A'I.I2

oueao\-.?
25,3, M, 13
one%o‘,a E 206
49,13,15
13:3 omeya-3
AW, %,10,13,16,19
O 226



Ca“‘a Acid m\\m} ponk

¥ Tncreose number of  covrbons, h:zl\er ne|hu3 poiat. Lon%er chains => mMore interouchions
% Increose  unsalurabion (¢3¢), lower Me“il\g poink. Moce ks = Less ialerochions

& Tt—’cms Liz‘w' welbia Pohl* thoan cis.. Cis is Junks  bot tons  looks like saluradeol
5o lans wmoe pocked & moce  intecactions.

OMOGXA ;aHB Aciols:

1< Ome%o‘ -3 [‘0“‘3 Acicls

A% 12,16
¥ Linolenic. Aciel.  18:3 - 18-15: 3
45,9, 114,17
. : -4 = 3
» EPA. 20 5W’w'm"m — 20-3 omega 3
« OHA 22:6 —- 92 -19 .3

Ome%a 3 are onli- tn[»’lamal-or;

R OM&%G\ b poiha aciels:

% Linoleic Aciel. |3=2Aq’u — (8-12 = ¢ omeya 4

45,81\, 1%
# Amchiclonic  Acioh  20:4 — 20-W s 6

3 - OI“\e%O\ q Qa"kb acils:

A9

x Oleic  Acidl. 13:1 — -G -9 omego g

ON’AXA q mo!uces oko(es*erol in  circulakion,



E‘\cosano;o!s:
A%, 3,1,y

Eicosomoicdds are wvokves of  arochidonic  owicl 90:h4

Af aChioeonic Ac‘-o! —  Eicosanoiols (CQ“UJN Quackon in respome  fo ""6""3\

T‘ﬁ?"i of  eicosonoicds:
- Pms*a%londms —» induces i Clommabion

x Lewkbobrenes
» Thromboxones — inoluces P\O\'e\e‘- o%«are«aahon
% pws‘actac\u'ns

Tip:  Eicosancioles: m-" Soudls ke

Asp.‘rin andl e icosownoiols

Aspicin — anli-u‘nmw%brg affeck. “Thvs e blocl Poin-liller  [5r  henoloches.

Mechonism:
Asprin kbt COXL —— ihomboreve  inhibitedd — bl

AsPir:n inhibis COox2 —— ?ras}aalam(:ns wnhibiledl —, whibiks  inPlommokion

blooel clollvma

Side. ePeec{s:
Excessive Heedin%. Espeo:ally in elderla. Because thromboxome s inhibitesl  so

less  Blovol loHing-

Celebrex e an  alermdive b aspirin:
Celebrex inhkbilk COX1 —— {homboxare & inhibitedd — blod clitag  tomal

Celebrex  inhibils Cox?2 —— ?tasi'malmo(ins nhibiledl 4 ihibs  inPlommotten



ASPIn' n VS Celebrex :

ASPIn‘n-

»Both COXx1 & Cox2 iakbied

w Both Pt'xkzahndf& b thomboxone  inkibiled
* MHA%MM@hna AND  aaki - blooot cloll.'ag

» Excessive l-:\eeo!mg

Celebrex:

% Onlla COX2  inhibiled

3% Onlta Pmsl-oua,\ov\obas inhibiteol

% Ank- in(flamabva bt  Blood clo“.‘ng romal|

% H?ca}n dsk  of slcke ¢ head problems due 1o
inkibits  bloost cb\h‘na so Celebrex ixwoses  bloool

heomboxane.

EicosMOI'dS PQM‘z The tvee L

Lipo oxyaenase
Leuko trenes

Linear

L:po oxa genase —_ Eeulto brenes

LOX

Acachidonic
Acid
Y

oo mMuch  blood clo“.‘rg. pmslooa(mh
c\o’&.‘ma os ho iahbibon of

ospiria ihibts s, inh:bih'mz heomboxone ¢ PraS{oa\cmaﬁn

Czc\o oxyaencise. CoX

— pcbslaalamfm
C"X’“{' —y pmsbaac lins
crudve

—F Thromboxare

Cox 2

coxli



Sime\e, L«‘pials .. Tmalaoedo'esz x eskerRotion

* o'ahdo‘mkon. 3 Mo  Rmed
T’(‘i%%cedo‘u / Tn acal 3[5&@\5 = Glaceol + 3 l’ouy aciols = Trical‘acedo(e
aleohol Cn(boxa\.‘c acil

Cimle (n‘oucal qlycents = same %H\z ocl i ol 3
.Mixeol *n‘ac\al %\3{,&0[5 = dliflerent ka‘a ocicls.

Qil Vs Cat:

il = ‘“lru‘d of room lemp
fo& = Sokd of  room l-mp

Trica\sy:e cole  Reackions:
) Nuadml\asisz Usima woler o breok e ester bond Steam /Acidl / enzyme (lu‘pm&)

® S&Pol\i Geotion:  Alkal: llaolwkasis bo form  sodium salt Q.ua ocidls  awhich ock

as  Sonp. Usc‘l\g Na. OM. = |
acls  os s

revse Jfat /obict MO

-

SOO\P 'S amp\\:ﬁnhc
Micele

How Soap  works:
S it O@ W)
SESNA S



\’\aotrmaena kion:

Aolo!h\? hadm%en o li(luiel unsolucatedl  lips  fo  fom  Soliol  solwolesl  bipieks.
i i
_C :C"_.. -C —-C - -rmns -B\Ls Prooqwzec! as sile Prucbd

|
" H

Calumled ~ most

Cis  Unsaturabed
\ Trove unsaharoho( ~ Some

Ly increose  as  of m.» heot  olsecse (CHO)

(I\)QXQS:
lA)ox is  mocle of One lovj alcokol and 0 ne Ion% &lka aciol.
o
\(
. N\/\/\/C—O—C\/\/\/\/\/\--.
\ovm?j O«\coko\ \O{\? Qa“\és aciod

(\M Pa\m'\‘vmb\ aleohol)

Proper\ees-.

3¢ il\dt‘taes\vb\e ol no  nubribonal  volue. Aot ha&o%sed easilxa‘
5 Vena kao'm phobic. Conls  leowes lo prevert  woker  loss
x Resistost o raw.:dma. \Ar%)\ Shelle lefe.



Comp\ex L‘Pie!s=
® G‘%c eco PhasPholiPio'S = Gltacerol + QQH‘A ocol + phosphole 2 group
) Skpiwao P)\oﬁpho\i pidl = spku‘ntaosme + Da"a aciol  + Phospho&e N

@ G‘\aoo\tpds = .Spha‘naosine + G:“\A ocid 4 suaq,-

G\\\a,cero Phaspko\u‘Pfd : ‘?
C Hz— C AN

Geweral  Shucluce: | &
CH = C AU

‘ (? head
CHyo —-0- F-O— g

. \, heool  grovp

s alwoas an  alcohol.

Y\avvul‘ck PMPMMB' + %mup Newme. o

CH,—0—C—R"'

IE . P‘lvsphahdal Choline (Leciﬂ\ia)

Il
Diacylglycerol <il'| —O0—C—R? (I?
Head
CH;—OH, HO—P—OH HO— group

e I e
alcohol o- alcohol
Phosphoric
H20 H,0
o

acid

\

CH,—0—C—R"
o
I

Glycerophospholipid CH —0—C—R?

I
CH,—0—p—0—{ e
| group
9
phosphodiester




G\‘zc erophospkol.‘p:cls:

1
name: Phesphakiolic  Aciol

heool taraup: -H

Qunc’ﬁor\-. meoro Q;r other %\tacero Pkospko L’PIJS

9> Lec&km - choline
Name: ?kosphaho(al choline

keo«ol taroupz —(‘_‘\o\i\e. = C“(a' CHy ~ /:’- (CHS)a

?(MC“!'OY\:
3 vost  abundlost  lipiol in  membrone
% emulsifier. ‘lkeg Qe wicelles eos:ltb. Surousd mon-polam 4 keep them supenledt in vk

0

S""IAC.‘W'E:

N +
O - P'O - CH;“C“,_— N(CH3)

Snole  venom ¢ lecinin:
Snokle  venom o= lecidhinase enzane

\__ ecithia » \‘aso lecithin



3-* CePha\tas g gen‘nes
Yome: Phospl\n\eo(‘alsem\e

{7?'.:
heool qroup: sedne. - CH - C-Co;

H

fnckion: abuadest jn beain

N M
O—P—o - C.Hg_’ C”-CO;

lf Cep\m\it\s — elhandlamine
ame: a\u'dzl ethonolomine
hmd taroup: - elhandomine. - CH,- CH, -zH,

cw\ckon: abundoat L in broin

Memorization ’ti\os:

Serfne ~ PlfospM"‘Bl'ahen‘nQ
e/

holis = S+
¥ Ce P CcliAs S \ e Yhownol omine MP\\ospM»lal elhylomine

Je (‘,ephx\ig in mlwa meons  fowocd heod - So  cephalins are  obudant i cell
membones of neve of e  brn

% Lecibin &—— Choline
% Lecithine Mosl abundont hpu‘cl in  membrones



b+ Tnostides coosd  Bon
namMe: 0 hatiof | ositols bron st
Ph il a olf
"o
heo«o( %l‘oup: - oS “ol. A Ctacl:c Sucéor-

oM

Cunclion:

% cell sicano.ll:mi. Prodction o  seconol wessu%w.

\acdk‘ iaos:l‘ ol

In physio.. Gg—+ PLC — PIP) —» TIP3 + 046
3 °L 2“('45501?/

4 gluroted

S"GAC- ‘W‘e :

4— Urealumled

oK H
<7
oH ol

/
3
0-P-0

- Cardkolipins
name: Comliokptns / ofi P‘\osphol:oltal -zlacerol

shucluce: 2 Phospk:le Yeoups. 3 talac eroks. Po“n ociels
(unchion:

x Cackolipin. found in hood

% imer Membone of  mifochonolda

S"OAC. lure: no  neeol



7-" Plasmdo%ey\s

Name: Plasmlo3ens

shucluce: hos  elher  bond rodher  Mon  esler. Efher Jiskedd with Glhene. C-0-cuscuc. ..

O = C AN
s"ﬂAC."W‘e: ‘3‘3"4 O-gw\

BM\\QL Po,‘/\{-s; / |o‘:(s ?;amldesc

= Plaswwlocaef\s come  Fom Dihnaol«uxa acelme  phosphole  (DHAR)
¥ eher  bonot
% with phosphole we con %01 Choline / Sesine [ ethonolamine

cocoloc  issue
% Choline Plasﬂalogen/

N Plo(e\e} aclmhaa fche
% Sedne Plasﬂa‘ozel\

® eww\o\m:‘ne Plasmq\aaen — Wae)m gheoth

% Couod in: beoin / muscle / head / \iver [ Semen

* Pmkds oawsl ee rodlical Oxgorens



S fhinao lipi ols:

S Phiﬂgosine :

-C =C- Ch-C

HO

ceromicle.

o—m—m
t
=

OH

Cemmicle: gphu‘Naos.‘ne + ‘PQ“‘} ocid of C2 (omile I.'nlm%e)

HO--C-— =C- Ch-C

1+ OM

Sphing H

% Celi‘de 4 Phosp,lc\k Cs2 ':}SP’lfnaoPllosP‘\o‘met R—Icl—o. —\ H

o

Fatty Acid &
¥ cemmide + Sua,ar Cgé%[aco \?p)o( (SP“AOO%%OO\"P’J-) e H

Ceramide (a sphingolipid) |

Sphi!go\ipiol skrachure:

wodC - C=C=-Cu-C /1] 77
| O
Ct N-C - A~ A"ANANN

c--o@




SFhif\ao Pkosp)w\i pi ol:
On one. Sp)\imao Phospho ck,o_lgg => N\OMe: gp\'\iv\ cao NB el .

Sp%ln:aa mae‘in :

ceramide + phosphate choline. => sPh:aaomae\a,\.

C - C=C=-Cu-C /1] 77
‘ 0
C1N=C = CAANANAANAN

CtO

L

o

Conponenl of Ma,elh sheath. Mu“iple Scle(osis — clisense olue ko
lhe deco% & %

G\«gwhp:o? : .

/5{3\\3\30;&: + Qxﬂ\, ocwl

Cecomicle + sv%a/ = ?aco\:p‘d cell CQCEPI'or ¢ cell recagsibon

1 — Cerebmsidles
spl\iu,,osm W FA

Cerebrosiafe =) Cevomiole + Monosoechariole

cecomidle + fa‘m
C ecebroside /

\——~+ Cevamiole  + %olot‘iose l

Sulfuhde.s (Sﬁ(\e&H %abcloca.—ebms.'de)
Cerumicle (Sphiagosine M) %ol@c{'ﬁe s sulbur



2 =+ Globoside

Globoside = 2 o moe swaars. /_\)_O endd  siakc  Acil (N-c\cdz\nwmwm‘c Aeut)
vﬁ\e SWZWS are o Cl  oF  cemmide

SU%WS include :

3 - Cso«nzl«‘o side:

G\w\%\:osio(e D 3 or wmee Suaor.s WT™H end swhic Acd (N-e\ce‘zl tewosnic. acid)
We Sug0s  ace o Cli ofF cenmioe

gu%o«rs include :

G o\Na\fostoles Liv\ol cholera )'ox- n. E ndo%les:s.



$¥er oids:

Slecoidl  nuclews:

CMO ‘€$\~ erol:

HO

Cholestern] s amphipathic

Cholesterol:

Sex komons - lestosterme / es&map:\/ Pnaesw
isoprene  —» Cholestel —¢ vltamin O
L—b b.l‘e Sa“.s - O&MP\\}po‘“\{c. I;ms micelles. EM(A\thiw“\'on ol? &"5

Lunclions:
" Re%u\aie membrene (’lw‘of:lg. Not loo ﬂu.'e!. Net oo p.'a.-.l.

¥ (orMS sex  homongs
% Yoms Wlmin D
% Yoms il sk

Too  mMuch  choleslerol  causes  athermsclemsis



Cholestecol  Eeler: Cholesterd

ester

C‘\o‘es\'Qro\ ~-OH 4 eo.u3 Aci& -CO U » choles}erol -0 -2- Co“‘a acid

ka:sPorl- \ﬁ/

# Cholesterol estes oce used G s\vm}e ob  cholesterol \OO% k-%o"qokobic
Molecule

Ltpo proteins:

Lipoproteins

L corono/t -" M“lw
d

Function of different types of lipids
(cholesterol, cholesterol esters, phospholipids

& triacylglycerols) in blood plasma.

D
o ‘”/'0,_ TG and CE

e
e

Apoprotein i

v \J
a?a\t?OP‘”""‘
Phospholipid

1.006

E

h; 85 %

E 1.02 80 % CI .006-1.019
As lipid content | ‘ 15 %
. 1.019-1.063
increases, the 110 “% % total lipid
density decreases | % total protein

’ | 1 | | | yyan

5 20 40 60 80 800
Particle diameter, nm

Order of  lese dense (less Pmlc.’n) b wee dase (wore P«olc‘ns)=

C)\‘Q\omicms >VLOL > ITOL > LbL > HoL

APo\ipaProleu‘n = PART of a |.'f>opmleu‘n
Cmoller = more  clense

Moce PrA-eu\ . = wore dease



Ce\ll membane composition:

»* 46 7. ‘*P-‘ols

% U57. thig
» 107 cos
OU‘V Po/l-

w Lecithin /pkaspha\-'c!-awholh\e.

* Sphmaomag\m Qspmy,s;,e ¢ falby osd + phaphale — choline)

% G\aco\i pid (cell rccogn:i:on) (cecamide 5u%ar) (cecebroside / goboside /%angfosu‘o'e)
x Cholesterdl

Tonee  Porl:

% Cephaling—» Pk’sphhdal seine 4 phophalidy elhanclomine

* Pkospu.ual inosild —v el siaraling (inosito)

3% Clholes\erol

Mesbeone  Protein:
¥ ?hen'p\\eml (outsidle) (aswciq‘ee? with enl«aml + Coan be  remoredd eosib [l *‘“ﬁﬁﬂ)

humers beelen
* integ ol Gpanﬂu‘o\a) (\\6&99\40\»(, iteractions  + sugle [valbple  + ot-belix  «  4- sl«;jl + form chomls)

x Lipl - anchored



Awino  Aciols:
Nome: Amiso  Acit X
T.a?ez Pola / Non-polar / chormest
R Qrovp: «
Usyie nome of finckonal urnit:
Meworizodion  Lip: #
(2 co00d

1
Name : Gl\aciv\e (G‘})

T%?ez Non- polar

R qrovp: - H

Ungpe nome of Lnckonal wunit: A1/A
Menarizadion  tip: Simplest  omino  acid.

Extee  info: %

CooH

WAN—-C - H
l

Luck [

COOH

WA —=C - H
l



y R
Nome: Alenine  (Ala)

T%?e: non-pole C|:O OH
i WAN—C - H
]
CH,

Un'a‘,ue nome of funclional unit: Me%\ %MP

Menorizodion h‘p: Aonine = A lisd  letlor 5 onla} one. Mellu’| aroup.

Esdea inpo: *

23—

Nome: Valine (Val)

T‘&?ﬁ NON- Po\ar (l: O OH

_ CHy
R %MUP: - C,H\ c”s \’\2N — C _ H
]
Ul\'nbue nome of funckonal unit: Bromeh }:H\
e Clg

Mesorizadion  bip: Lotks Lke a Wue\sm Vetine.

Ex‘-ra info: One o e essenbiol  amio  aciels



h— COCH
Nome: Leucme (Lew l

WAN—=C = H
T\&?e “OH-PO‘Q(' 2 ’
CH C“z
_ i |
R %MVP3 CH;_CH \Clls C "\
H;C/ Cu.?o

Un‘abue name of lunchonal wnil: bronch
Menorizodion ('a'p= LMCB s> U lelfers = ‘eudne_ ‘\as ll Me\-\%\ %mps

Extre. info: One o0 thee  essediol amino  aciels

B —
Nome: Teoleucne (Zle)
T\a?e non-po\a( Cl:O OH
LI
R%r‘oupz -(5\4 \,\2N—C - H
o |

Un‘nbue nome of (unckonal wnit: brvach HsC-CH- CHy-Chy

Memorizodion  tip: ")usl dfeed  Grm  of  Leudre (Leu). L ““‘a‘ grops

Extre. info: One of  fhee  esseniol amio  aciels



6—

Nome: Methionine  (Med) COOCOH
|
T\&?e Y\Ol\-pohf \’\ N _ C _ H
: l
R qrovp: - CH,- CH,- S~ Cly C\"q,
C‘/Hy_
Ul\hbue nome of Runckonal unt: Woeher » R-S-R' \S - CH‘S

Mesmorizodion {-c‘p= Thio = sulfur. Me - thonine = me hom'ng sulfur
Extrog  info: methionne forme  SAM. SAM is o Me&ai (-cw) qrop olonor-

- ce“ﬁmim = SAL( = m}l‘n( amP donor

7
Nome: Peoline (Pro) COCOH
|
T\?S?e non- po\ar \’\2 N*__ C _ H
C- C\Ht \C" > CH;
R %’WP‘ N \CK{C‘“ Hi\c “‘l/

Un'a‘,ue nome of [uackonal unit:
Menorizodion  ip: Proline... Pro.. Pro ot be(‘ng ml\a c\aclc‘c omino  oweidl
Extre  info: The onlxa czcl.'c omino ccidl. The m\a e smoll $o r?taiot Pephiole

borels  with  proline  DONT  fom luaolro%en I:om!:nz. Pephide  bonds  with  proline
50 /60  cis [lcans

are-



Nowe: phems alanine  (Phe) l

\’\2N"C - H
(!/Hz

R qowp: - <~ O) @

Uﬁ‘l‘“e noame of [nckonal units phlnﬂ arou[:. Q@

T%?e fon- Polcu( anmaltic

Memarizodion  ip: ﬂ\emb\ alonine - phenzl grup—+ alonine  omino  aciol

E x‘-rq info: %

9 COCH
Nome: Tnapbphan (Trp) |

-C - H
To%?e ﬂon-(.)olar aromakie HzN '
QO CH,

o 1 L0
U

Un'a,,ue nome of funchional unit: indole ﬁ'ng.

Memorizodion {-.'P: Tfa?“ophﬂﬂ = —rnaf = {‘rip ove— the ] W = B% R-%MP

Extro  info: Tna?}ophon hos  amine %mula- BVT it is wol \oosihvel\a chan&eol.
Tﬂapbphow\ s he L:%caesl amito  octdl.



Note:
w Al posire  owito  ocidde Yove amiro tarwp (ercepl L-apbphon) .

« Al neaohue emiro  acids  howe -Co.H P

10—+

Nae: Lysine (L\As) C|IOC>H

s by chotges WA =C - H
(Cwy),

R (amup: 'k“g)“' NHz
|

N,
Unhbue nome of funchonal unit: omino arouP

Meworizadion (-c‘p= Leucine s Lucy » b n!‘vd %rou,os-
L‘bsine =) Lw:a +- \3 3:} mal‘t'oael\. Se l\ache 8 4 m“‘%‘ (nmlss wth an amho arup

Extre. info: HAL e OMino ocids

COOCH
i1~ '
Nane: A(%im‘ﬁe. H2 N — C — H
l
T\&?e Posi\ivda, d\wzeal (C'H, )3 "
. HN - |Cl - NH,

H 4
R qrovp: - (c)y A - C
\flﬂl
i
U»\iwue nome of lunckional unit: auov\:o!:m‘um. HoN -~ C\Nl-l,_
Meworizodion  ip: Argjn:ae hos most leMes N od of HAL So # hos wmost Ak

Ex"ro\ info:  HAL we OmMino  Oclds



|12 — COCH
Nome: Wishotine (M) |

WA =C - H
Tnﬁ?e Posd.vel\} Chwrg,eo( '
; s
R Qroup: - CHy - Z Y C'
\ // 7\
HN — Cy C N
Ut\h‘,ue nome of Q«\ckond unit: jmidozole. \N-C/H
W
H
C
Menorizokion  bip: Hiskioine = Imiolozde. -c_// \\, Lods ke lete— M.
W
v -——

Extro.  info: e  ovomalic ﬁ‘n3 of  imolode com be chonaed. ﬂm% of lnbpkpl\on coat-
Hiskoline hos  ome n‘Na. Tra?k)?km hos 2.
Migkickne s olecwbo»abkd b Gm  hstomine

13— COCH
Nome: Glulomic  Acid (Glu) / G‘U’&Mak |
. WAN—=C - H
Tw%?e V\e‘aohvelva C‘\oraeo( 2 l
CH,
R(aroup: ~CHy - CH -COzH C‘Hz
|
Un'epue nome of [unckoned unit: COIt)oua\:c octdl COzH

Meworizotion  ip: Glube = meons 5. Glutomole hos 5 lbolal codons. So Rs CHo-Crpcor

Exl-rq info: G\lukmine s Some with amole camup



1k —

Nane:AsPorlic Acid (Asp) / AsPorlo.l‘e COCH
|

T\k?u Y\e%ol.‘velg chamaeok \’\2 N— C - H

R (aroup - CH, - Cogu C"l»l2

I
V)
Un'nbue nome of GMcl-'ona| unit cwbo,..al.‘c aciol C 7-”

Menarizodion  tip: Aspocke Acd & alanine. So olonine + CO,H

Ex\'ro\ info: Aspm%{ne_ 3 Same wih  omile %mup.

1/‘:\31;:&: Gilwtorine  (Giln)
Tage:  polar ?o OH
R grovp: —CH,,-CH,-CE-J’V-H WAN—=C - H
H
Unge nome of Gunckonal urit: amiole C"Hz
CH,

Memaorizotion  tip: Glulomie  Aciel-. bub  amiole

E X"I'Og info: %



L6—
Name: AsPoraz;ne (Asn)

T‘%‘m Polo/ CleOH
- Ca- & - A=C — H
Usope nome of Gunchional unt: Corboxamiole %Hz ,
Menorizobion  bip: Aspodic  octl  bub  amide ﬁ’_ - N-H
Extro,  info: % 7
le O OH
\Z,;ez-r\ams.‘m (Ty) YN '-C' - H
CH,
Type: polor
R OH

Unhpue nome of lunckonal unil: phemal + hao“b\‘zl:) phenol
Memarizodion  tip: —l'larosine loks ke o tie. Also i is phenfalonine 4 - OH

Extre  info: makes  colecholamine



13 —

Nome: Serine (Se() COOH
|

T%?e: Po\or Hz N__C _ H
l

R %('OUP: - CHy- OH CH,
o

Uﬁ\bue nome of [nckonal wunil: h!addma
Menorizadion  bip: O- Gilycosiole Hove -OH. The.  Ser- Hylys

E x‘-mg info: %

9 -
Name: “Threonne (Th) COCH
|
T\%?e‘ FO‘O\( \/\ZN . C _ H
l
R %f'oup -CH - CH3 HC_"OH
' |

OH
CH,

Usose nome of  Rnckonal wnt: h‘&"""ﬁ

Meworizodion l-u‘p= Lhe sedre bd odd an edm <Chy ol e

= x"mg info: e



20—

Nome: C%skim ((,tas) Cl:OOH
T\&?e PO‘O\( HzN _C _ H
|
R %roup - CH;“ 5“ CHz
|
SH

Un'a,,ue rome of funchonal wunil: Sulcliadrzl [Wiol  -$H
Merorizadion  kip: Whe sede  but  -Sh. Ctasssssssktne-.- sulfur.

Extre.  info: Ctas\einc sulfr is 5o reodie cuz o end forms  oli-sul- ')nol%e
Melhonine not  reochive  cuz  Jhioeter wmoke  the  Sulfe  hislofen.



funckions  of  Amine  Acids:

nlau or M

o ol

Q
/—> calecholomines = Tsarosiae — Dopo—» Dopam'm —+ Norepisephrine. —& Bpinephrine
-Tl-a(osine — “uarm‘oe 2 Ty &k.ar.m! hormone

melanin » skin coor Two bypes. One  bown 4 olher  red

Sefo\'Oﬂ:'\ —» A sedalve neurtomgmitier. Hopp} homene
Tnﬁﬂophan/

\—v Melakonin —» Doy-sight  cqde. Circostianchylha. Sleeginy ot

Histomine o mogor
covee  (or  osthman

\’\is‘*io‘]ne — HI'S"GMME = Qesponsible Gr o“enak Treockions

Serotonin /Melatonin Catecholamines GABA H:.S "OKHM e
Tryptophan Phenylalanine Glutamine
m’l - i highicting.
5-Hydroxytrptophan ‘harwu ‘/ Tyrosine\ - Glutamate l
i(as) wou” l me iui)&)-wz
Serotonin Dopa GABA hs‘mh&
l <o l(m
(SAMe)
Melatonin Dopamine
S l (Vitamin C, Cu)
Norepinephrine 8’ WIDOhJ %Iu‘ﬂmk
—CHy l (SAMe)
Epinephrine




Glutomate & GABA:

G\Mok loses s - CNbo»zlc'c (afwr lo fom GABA ( ¥ - amino Bulan‘c ac:d)

Glubamole (‘3|“‘°M"C aciel ) X-om:aolau&zn‘c aciol G ABA
Gont co. @
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Monosedium Gilulomate  (MSG)
¥ sodium  ton  with %Iuhmaie
% {lovour ethowce

4 Uos come sule offck Rr  Seme people:  Chinese Redowont szndmue-

Amino  Aciol  ionizakion:

3 ZwMecion => Molecule  with  lwo of)PosJe d\onkes ondl el d\anae s zer

% Tsoelechic PO"\(‘ = PH o uhich mokeule esls as  zwiledon. pl= phe '?“l
2

How Yo colculole isoelectsc Pa:l\l':

©)] ?“ < pka =) ?rol-ov\o.\eot
@ ?\—l > le = O'Qp:'ohnc&eo(

Hiskdine :
%.C 00 R- NH; C = Ay
gy q ;
Pll.a

P‘“‘ Pl(o

} o1 betuten 6 ot
AL,

2



C_\A§ eine:

C-coy R-S C- Ay
2 8 9
. 243
Pl < 2_.__2 s 5
T«arosme:
C-coy C - Nty R-07
i 9 10 .
!
Pl < _Z_L—q— <

'I_Q ‘aou Lﬁow ‘“\e volue op Pko ol'-‘ R-%roup vo( Lare oc c'\onag
then %ou can coleulale  {he PI value.

Gienernl  deendl :
* oH belw pI = W L:ak » cabion forms (positive)
% PH above pI » ow high = anton Corms (ne%al-.’ve)



P)(.a volues o  Memonze:
Acidie  qaups  have low pha ¢ lw pI —+high H' needed o fum WA
Q,asic ﬂmups have l\aak Pl(a t lﬁak pI - h:ak OH"  needed o remoe ll‘

COQ'H 2 pka:2

C -
a&/-N“’_ ) Pka -.-°l

3o
.
Acidic  Side  Chains »
% Aspocke.  Acid = pho 2
x Glutomic  Acd » pho = ki
¥ C(as‘eiae » pko: ¢

+ Tysine = Pl(a = 10

Basie Side  Chains =
* Ara‘mine = Pka= 2.5
* L‘A‘JI\Q = P)'A: I

% Hisidine = P\ta : 6



CH,

f
H,N— CH— CO0®

(anion)
i
@
H,N— CH— C00®
[ {zwitterion)
1
i
I CH3
| ® |
: H;N—CH—COOH
) {cation)
0 . T . :
0 0.5 1.0 1.5 2.0
Equivalents of OH e
[caninagata hacal
14 4 ITIH;
CH, -C-COO~
124 d:
CH,-C-COO~
10 - ng =0.2 /_< I!I
pl Ny~ NH
8 =
pH \ NH
i | __ CHy—CH-COO"
4 & +
NH:
pK, = 1.82 T
€] CHQ_C_COOH
= / +17 : |
HNy NH H
0 T T T T
0 1.0 2.0 3.0 4.0
~1 net charge Moles of OH™ per mole of amino acid
+2 net charge +1 net charge 0 net charge -1 net charge
(ITOOH (|IOO_ (IIOO_ (|IOO_
ph—o—@ LacME py —(lz —@ _Ph=80 H,N— (lz . @ 252 ux —(|: —H
CH, CH, CH,
2 ZNT 2
/N‘*-_J ..N=/ ..N=/
H

Isoelectric zwitterion




-—

Ile -His - Ser -(;.Iu-Ara,- Al - Hes PH:G

WN-No - NHy = M0 - (o9 - My, - Mo - An, - CO,H
9 6 y 12.8 6 2
ProL 80 [60 JeProL ?mL 50/50 delrxol.

+ 1
41 + 05 - +! +0.56 -1 i’



Nucleic  Acioks: . (1)
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DNA  stuchwe :
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INucieosome core
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Core histone octamer Histone H1 (linker histone)
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