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pro&e:ns Pd'aP'Phde choix with on oaaou\:ud 30 sluchve.
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- Z‘%- Zo% amamm o amino  acids.
Cuncionol Peptioles Exmplesz
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% L-omno ocid » sweel. D-omite  acid = billes
(:M\d-iony

a Zeco -calone  swaeelner Suaw subshiule

d¢ Some cesovch shows Moy  Couwse Concer.

» H\u‘bute\-o\m‘a. De b phuablam'ae- Use clilame wsleod. Alifome



S—

Nome: O)ualodn and Vasopmssin (ADHW)

S‘TUC‘IM'G:
% C!ap\k shuclure due b disulfiele bonck - S-S  belween

» Amidle qop ol C-lerminol
* Oxa‘voc-'n — Hos Lew ¢ Tle
x Vosopressin —+ Hes FPhe ¢ ﬁrz

stovt 1 2

HgN—Cys+— T;r T Ill‘e

Disulfide S | 1

bond, | GIn
; |
Cysjy— Asnu
& O el
|7 8 9 | onde
Pro—ft Leu1—Gly—C C-terminl
Oxytocin
S‘O(‘. + 1 2 2
HgN —+—Cys— Tyr—i Phe
Disulfide > | 4
bond Gin
s
6 5
C —
: ys Asn O end
|7 8 9 || Omide
Pro— Arg|—Gly—C C-leminal
Vasopressin
‘:;M\c ki ONs:
* O)ua\oc in
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Pr‘o ‘eiv\ S*'ruclrure

(When a Prde:f\ s lormed # will olw_oas hove te some 3D shucture w:com'.‘n} ls
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— P- dums / \\o:rP:n bends: von- re%ulw

™ V-Shuped. Tums  the Pol%PePL‘Je choin
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% Ace  Flexble

% When we have o< helix /ﬂ-P(eok-d direcla Comnected lua loops Colleed Mohifs. A Super-Secorhy
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Mot/ Domain / Soldl
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2 g Helh: - \ooP- }\elixz
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x oc-helin shum  — - holix
% DNA-bu\dim} Pmleu‘as
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"l—+ 99‘0 hﬂ‘f ?in :
* Two Oﬂli ~pam||e| IQ- shegls  comecled Lg l-(m\ / bend :

6-+ Zi{\c ﬁﬁzers :
% p- sheels an{ipom“e\ confecteol 5‘3 |oo|». Then comected kb ox-helir folded ond
bound b\a & zine ion

& DNA- ‘:m’:’n} Pmkins.




@ Tedioy, Shuchure:

* Oveml D shope of prol-ein due lo  inlecoctions  belween R-tamups

% Prelein RU«'AB Yoppens smo'mll.a. Not s«ddenlz.

w Proleis  ae  ndb  shlic. Ty are n cotont movenert. Thev shuchwes o Flexble.
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— olisullele  brih fobikzin
Su ?,Ybs l'“,] 4 not ?h:m.;

—
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¥ T-onic (Sc-" bﬁd‘a&)
—» Befueen c)\prgeoﬂ arwps '
—» Ex ans:‘:\e ¢ %hlwm aciol

x H- bono'.'m}

—» Belween R- (a(oups

—» Beluween p"arwp 8 oquexs  wedin

—» C.\'\Dnae Dipole  intecachions

—» Polos omiro ock con be  Qund in eer Wewr or  edeir s hoe ceine ook hne o speenl e

———va\g of fhem... so M\J con  be sbwg

x Von der woaly
—» D lo  umewen olstibubin of elechos Tempe(m? iduced  oli-ck  inlemchions

— Con be repubie o altwchie
—» One s wek. Bu Mo, R Hhem s‘mn%

*» Hadmp)\o\)k inleraciions REELIL R N .

—v» Non- Pob'( Q-%mps dushr bhe‘lm node... Yo Bm a kao'o’)kobic Core.



= Corces  dhat  shobilize but  DONT  dlelermine shape:
% DisulBole lxu‘c&ae

% Melal fors
Ly Sou-bn'd%e (i) welollic — corbonc mha&nse
lv Cowlent  melalle —» Nao%lobm

(/Jho-‘ offecks e 3D Pro{ein shuclure:
% pdm«ra SGudue, the omino  acid Sequence fs  couses the resl

e les  bekveen omio acids...
Die o

% Non- cowled  iatemchons

% Von-protein  wolecules such 05 welel ions



Domains: combinotion of  mon oL-‘\elices/ -cheels  Connected  via  loops/ ceils /hums.
y oop
TV % o super SeCono(Nj shudure. Not %w\a.

Domoin "“"3“' fhon Molifs, \\avin} 100 = 200 omino acids.

Domoin  associotedd  with o spec-‘Gc function. Mokf  not necessarﬁ\a b have o
specific  funchon.

Sivilar  domoins  oSsocioted  with Pm"eh\s with  simlar  Ginclion.

Domoins  fold iwfependmﬂz of  exh ohe... m:ahm:ng #s  shucle il seperoled

ol e 3

domare,  are =L>Oonbinahm of  domans
ndlepenolent ol

one  onolher b Percom o 5?”'.&

T ek is colledt a

mbinedion
" Y ol
Tpe & P4

% Achin  fold
& Nudeotide - bhdh\g (ot



Ocder  of Ptokin polo!u‘na CoMPlexJ\a:
) Prinona shuctue

€) Seoonda(; structwe

@D nolis

@ rohi =5 Combinahion o olomains
) Teﬁianz Stucluce
® Ouohmora Steuctue

@M\emona Shuclure:

% \—(o«n‘v\?f W o  More P°I3Pe?k°le subunils.
% O\iaomﬁc Prokim
s Mononeric [ dimeric | bimere [ letoumerc ... eke.

% Noro o\tjone nc Prole.‘n — identicol Folzpepla‘de subuals

S M&vo\igmeﬁc ?m}eul\ -—> aliClecent Po[npe':h‘de Subuaits

Bonds  behween Polapephe?e subunits:

licht  chain
% Covoleal  dlisulide \pndae \=i<az l’:de
L' prese:\i in imuudoalolm'as bonds

& ANon-covalent  eleclostatic  albackions due to  wmefal  tons
Lo Presevd- " heﬂmx{ﬂl’"ﬂ

-._.\...f.
(I\VN A :‘;
“'ﬁ:,:" i

X2 %1"5 -3



Denaluration:
% Con be ireveroble or ceversable (mmlm.#.-m)
% Breokin fon- covaleal  inlemrdions

® When  clisulfiole brdge breoks... the 30 Shope 1 CoMplde\a olisrupleot

Renakuwdion

% Con be quick 4 sponfaneous

¥ Moe common i smoll  proleins

* Ploctmj —G-S— bonde in  comect  ortenbakin.

Deno«‘-umh«z A(genk:
¥ “13‘\ l'f.npemiwes
L Distnpl o entryy von  obr  woals

% Exlcemes of pH
bo Distuph  eleckostafie  afiocks & hyokogen lmmg

x* Dekr?a\k
by Tdon X-100 ~ret cu,.a.a
L SDS & anionic. , c\\or%ea!

% Hvaobbaen Lonoling + l\ao{mphobk internchions d‘mpl-‘ou
by Urea
b Guonidine Ha&oc\\lar:o(a

» Qeduci«a Azenk. ~ Reduce isultole bn'of%e —S—§-
L g- Ae
L DTT

- Sk

wo <SH .

Bmdu'ng ik



Pro\-ein Mispo\ d;nzz
(A»\G* P!' xes P'ohc'n wis{ol o'ina:

1—» C‘\aPer‘ot\es
xUse ATP b Pmpe/'J folet profeins

% Preveal l\BJmPkoh‘c ceyons of Folapepkdes From o«ssociohaa with

each ofher andl Qmuiag o‘a,%m%e-‘es. A«a%rz%olb ae the mses

Folded polypeptide

2— Cis- Tams  isomerose:
% Reversible reachom  between cs pephde  bond $  toe peptide

% C‘\M%,es Yhe C"pf%mkﬂ\ depenlua on Mozt sulable for Prok-'n

» Cis is  sudable & \u:rpin fure (p-km)

A trans cis

isomerase
=

3"’ prvle?n o?isulﬁde iSomerose:
% Breoks ond ceforme  Misullicle bosds to  comect them b G

Misfolded (Non-Native)
Protein

1 1
SH S=S SH S SH
/' N4 N7 Iz
SH SH vi—— S—SH

| | Disulfide Exchange | |

Reduced PDI Reduced PDI

of oliseases.

bond  oller the

Fv"!-'l\ &H.‘ nz

Mixed Disulfide Correct (Native) Protein




roming Tosic A%ara%o.ks

% E.xpased luddel\oBic rezms of  misfoldeot Pmkbu inbooed  wilh  one ouolher
Md Pom 0%43!!%0}35.

Yo Vo\na m  size
% Can be Po\ar or  fo-polas

¥ Cluster of o«umzqh Com insoluble Bbrilor shunclue  colleat

!.Vaé, foxic.

Partly folded proteins Correctly folded proteins

Folding i
~ Unfolding
'B) Aggregation é %

Dimeric aggregate Trimeric aggregate Fibril

1Al
VEry rare
conformational

O change g

{B) infectious seeding of amyloid fiber formation O

OO

: helerod-mer homodimer

amyloid



Disesses  due bo proten Mis?oldmbz
@ Alzheimer's  Diseose:
de Not  fronswussble... not  wfeckions

«De b nisQ»Isz of 2 polens:
1+ Tou protein
2-* Omg\azol (Aﬂ) fma‘ein

% The W\t&\o.'d P‘u}ue dePaal-s n he ban... IL:II.‘/g Newrons.

Normal cleavage of Abnormal cleavage of amyloid precursor protein
amyloid precursor protein leading to excess amyloid accumulation
Oligomer
aggregate

\2_5 APP mutations G

-4 increase = )

\» B-secretase \ fﬁ (
cH cleavage « «

B-secretase
\) AB peptlde Q ﬁ

N 9(

( -secretase
* 4 Y D A\ f Extracellular space
fo N ey
PSEN1/PSEN2 (o 7empyy
mutations increase Cytoplasm Ne
y-secretase
activity

Delods  not requiceol.  Tust  know ot
% Abrorma|  shadbling  of anb\oid pephoe  (Ag), couses h-,c(kaoBic AB 1o be shed

|anae owowls he Gom oazfeaales.
!

Oﬂn(utd le;ue



@ Pfion Diseoses:
Coan be lonsmilleck

% Iﬂ(’ec‘iaus Pralein o'.‘seo‘saE Can  be inherited («3end.~c]

Con  ocour sFon“on eouslj

% In  cowm: Mad cow disease

* Tn  huwns: Creubzleldt ~Jocb  dhisease (CJ- diseose)

% T shesp: Scrapie

3 Misfolded prion Proleir\ (Pr PSc) twins  ond  wisfolds  the  normel  foldedt Pﬁm\ Pﬂ;l'ef!\
(P Pe

2 Qe PrPec  con mshld  fhe nomal PeP.. This makes prion olis ease

1nfechious.

* P(P< 5 o bruu'n th‘ol'en'n. Seo Prfon" o'fseose 0CCects  the brvu‘n

x Nomal PP has masy o-helices.  When % wishls o PrPec 3k %e\s alo}
of P-pleoked sheeb Tws  exces in P-pleated  causes  the  palein b fom aﬂ%ah.

P( E: PePse  which
R)rMs OQJ a Ie%a‘ﬁ



C O mp\ex Pro"eil\w

Proten 4 non-profein  component
w Lipo protein

% Phosphoprotein

% Hero probein

% Nuckoprtein

/_,. N-Kl.ams:ole + Asn

% Gily opeten
z'co 0- %\\a(cside -+ / Ser / h;adma L‘as

Ho‘oPm\‘ein: Pco*em +  fof-peolein Pwl

APO Pﬂ)"@ A ?ro‘el‘l\ Por\-t‘or\ of hole Fv‘?-‘n

. Holo |

| Apd

Ex:
Lipopm‘e:n - the Proie\‘n Pm{ onl‘a s callee] Apo lfpo P:ole.'n

G\\sato‘m\m‘n > N " 7 n AFD %lawpmlem

Co-enz-amez mMolecule  thal  assisls enzymes
Prosthelic %mw Mole cules ia‘akll; bound o ?pkil\s such os Co-enmymes $  wmehdls






£ brous Pro‘-einsx
Tta Pes op Prok«’ns:

% Costrmekion - achn /Mtaosu‘n

P~ et
» Stuctual - co\\o\%en / kerakin ] echn

+ Delense - Anlibodies (inmo\ojlobo‘ns)
Pm*eias
* Trosepor) - \Aem}lobm [ chamel  oroleds

» S‘%na\\m} - Hormones / Receploss

% Toxins - Enbeotens / D?p)\\-l\en‘a

Comective Tissue (ECM)=

Seconda
/ struc only. AOT 3D

> Co“aaen Jelastin / kerolin
fibec-like

= kMIOLn/ M%O%H,h /Zmnoaws

2D %hb&\:lu

b A b

4 colla %en

% eloghe Hbes

v i

____y connechie
Hssue.

ECM
Gbrw& Proht'l\s

ore w ECMm n_gl cells,



Co\\m}er\ |
% Mest  abunolonl peofein 1 boJ} (257)

* MN!} Mam} "a’.m *\A‘ae 1. *APQ-E" *ape]lp\.-. ot (ibel Pom‘na, Itk Gmm)/ Yoncmembeone ... ele.

% Provide shuchwe  supposl. Verz, shf®  aad k«‘ah fensile. shmalb

C o“age(\' s Sluclure:

neh - helie
*sMade of 9 a-chains. The 3 oc-chois cross lisked wih  exch ohhes o
Form "rvpoco“ajel\- 'mew} ore hal\llz bouael l’ﬁ cross -links (covaleal)l  anel Ha szen bonole.

Loldehyde covoleat Vnks
Va  oxdized Iaq‘ne

2 — kopoco\\e-%m.. mode & 3 a-cheirs
\eo?oco\\mau\

Collagen a chain \

% C o“aeaen Orawﬁwhm= (i levels)
1~ g }mPDM‘aosin moje 1 cd\a%en microbbal. Coveleat  Cross - links
I Mama micolbik  Moke one  Bbril. Covaleat  cross-lnks

2 'MW\a Bbals moke one  Giber

% 2.2 amito acids pe fum  of oz chain
% oc- choin 35 More ederded thon oc-helix

k4 ot-kehx Moce c»npw‘ Hus  More  amine  acids pe lum (35)



X Am‘u\o -Ac:ol or%w\:zah‘on-.
— I\asu‘c\e

— 337 Glucine —» 132 Polne — 97 \a.)mxapw\:ne — hadlbx»|asine

H=C—COOH
H2C —CH2

H =N CH2 Proline

N/
H—C—COOH ¢
|

1-’ Gl%cil\e:
* Most common. 23).. Euelz hicsl omiro acid alacm. -Glz-XW-G‘lz-k-‘/-G.l—

» Id s smol. i olow the 3 oc—chas do pock csely hogeher
% T is  sihaled  hwods e ceber of e baple  helix

x Con rolale (-‘ml; 4 provides &’legbmg

L~ Proline:

x Usuo\\n.. Gl\a- X-Y twhee X ¢ Y o Proline é hadlnz?ml;ne

» Proline’s cyclc  shuctuce  creales kiks in  on.chon  shucwe

¥ Lt clobilzes e helical  shucture

* LY s (Iaid- Provides r.‘aio!:lg



3+ H‘adfv«a proline.:
w Allows e Gmotion of  H-bonds b - choims.  Tncreases smzu\ b siab;l:l;

11"" H‘ao"\'ﬁa \‘651‘1\8:
% Gl(\a,cos%lakm.- odolu'nz Polasacdwiales o fm ?(ato‘bmle\‘t&

x Ytunchon of 3(36053&:4]2& Co\lo.ams Moan:ze ¢ inlemct with cell suface  cecephon.
Cell s%mlma

H(a,o\'m%lohon of Pml:m ¢ |‘65,‘M,

- be|3| ha,dmzlasc $ luzs‘al l\ahﬁ-d,lase... w\a aiscorbale /ascorbic acid. (V!"amin C).
- ha&o)?lo‘lm occws  ofler o¢-chain s konglateol

Scwvsb ,

» Lack o  vilema C

» No haobbnaluha\ of proline ¢ llas:‘ne

w Less H- bonding . Unsboble  hiple holx. (Weok Cologen studue

w (Weakened  Kesue. Qmaile blood wessels. (Jeok ques.. leeth become  loose.

5+ Lysie
% Respons: ble &¢ covales  cass-liks. How?

ol‘ )‘.adm-al-as‘ac ‘ ( . )
¥ L.ﬁ;u\e xa,e%s oxidized o al |la$|'k al dehy de ||ad~e

% A\l\k‘afﬂe + All\asim OR A“tasim'. 4 Lasil\e teact kae ther § form covalent coss. links

» Qelween some lvopocdbau\ OR b  olitfeenl \wpoco\\o%en. This s‘w\«zﬂ\m the cgl\e?m’s
femi

sehu?n\

£ The older we 3el~ The more  crss-lidis  belween co\laam Molecules



ar
— NN \ . 3 T——____ intermolecular
—_— o b - : 4 - N T crass-link

o
co & co

| ]
HC(CH3)2—C—CH—(CHs)3—CH

| |
y NH NH
allysine % %
- H20 dehydrated aldol
CcO

CcO

Os5 + HO | L
H?(CHQMNHQ H<|3(CH2)3—C\H
NH NH
%
NH3 + H;O5 lysine 3 g
+ coO CcoO
hydrogenation \ |
HC(CH2)4—NH—(CH2)s,—CH

lysine allysine rxllH
(lysyl residue in polypeptide) > i
: hydrogenated aldimine %

Ehles- Danles S-Judrmes
» Weokeneo Col\a%m oue bo deﬂcieacg in hao‘«o%lo.hon-
CO“ABen San thesis:

® Tmnsmp‘ion of DNA o Pmdwe MRNA- wRNA bomsladeo! iafo ot chain  in
ReR

@ CO“O%M %e‘s ‘\%Jma“'ed ‘ 3‘3(053‘0}!& (ka&o:a |ta$c'n¢)
AsseMLlca of Lopoto“aam fom e ot-choins

@ Modli £:calion La cleawae... $ien assenb(\a.
5 {wFa(:o\\oaen — Col\a%m MicroCibk — colle-zen Gbal —» Colluaen fibos

the



Adwmceo? Gilycosuloted  End oduds  (AGE's):
3% P

% Glucose  depesitecl on Pwl-ei:\s such as Co“e-a,en mn-enzaml-icalla. Harol

o remove s glm.
% More 3‘(«»& in  blood (hapera(auma) bhe more the AGEs.

% leacos:a(alul cdlouam %e(s oxiclized (o\on-enzand:calla) ¢ poduces  More

cross  \inks.
Lo “\is caunyes l'ke Pmdu:l'r‘on oC Pmlﬂl\ O%RBG('&S Co“cd Adwmced G(ausalo"ul
End  poducks (AGE%). We measwe s lor  clobels  pabieds.

Qide affects of AGE::

% Tafloammation

* APOF"oﬁs

» Nep\wpal\ua - k,‘dne} funchion Pmblm"\

) Re(il\opa‘ia - eye problens L ;:mem::
% iowaapaﬂla - head  problems obubeles Pt

* A“\%s&hmsis - hxaperlensim e



Elastins:
% Provide elasl-'ci\a , Con shelch & hen relar and 9 back b Originel shape.

* Colloann (ibes o inlerwoven  with elasic Gbas to b elqshe:la. Prevenls lissues  from
"ewima.

% AMQ Cross - \isks  betwveen l’mpoe\ash‘n molecules. When  shrelched, the  crss-lnks
Ly Tropoelaskin - Soluble hold hopoeloishin k-aellwr-
Ly Eloskn - insolble.. die o Hany cross-links

% RCPCGH'\% I’l-a,ozopjlili‘c b lladmpbbk‘- omino  acidl  domains

- Hydrophilic cross-linking exons D Hydrophobic exons

Ly H\admfahil«'r. - I_.asm + Alasine = PesPons:Ue G -fémi'\?I Covolen} Cro%s - links

Ly “%MP‘WHL . Glhaclne + Poolire 4+ Udline = Responsible  for "k&hpbbic intermchions..  Reversible. Streich §  velox.

% Has Wprolme \/
¥ AL_Q lladmz'zasm X = Mo ?lacoszlohm of elashin

Lot gl hee lxasu which  forms  comss-Ninks.
% Lvasvg oxidase oxiclizes lcash\e be allaslne ¢ fxms  covalenl  crss-links

s Cross -liks Prevm-l closhn  wolecules  From .Qpemknz whén  shelcheo!.
» HcadfoPkoBk intermclions bnns back e glasth  molecales }oad\\a( when  relowed

Elastic fibre

In the absence of a
stretching force, the
elastin proteins are in a
compact conformation.

When subjected to a
stretching force, the
elastin proteins

elongate but remain
attached to each other Elastin core  Fibrillin microfibrils
via cross links.
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h‘o‘ﬂpllohz
|
break
single elasti lecule

cross-link




oL - kem‘ias:
% Yound in  skin, nails § hair Povides  hacolaes + dna\\es.s

\\\ {etomes

o¢ -helix Dimer Protiloment Prolofibel

Disulliole  Cross -Liks

* Two ot-helix  dwis 4 *ﬁm« climes

w Two  dimes  coss-lk 4§ B lelomes. Tehomes  stock b Rm
» 2 Pm‘o(’ilana\ls fom proto fibal 2)2

e 4 protolibds  fom  ibermedisle  Rlomenl

» 3 infermediste  Glmeds  fom  microPibal ,,)*2

a )b"é merofibae  moke  macrofibal

o Mwu} Mmacro fibals  make o s-’njle hoir  sheanal.

¥ Wos  momy cugleres that  form  dlisulfide bn‘o'«ae.s.
Lo Co\[waen / Eloskn = |\a‘b|‘l\e Crvss- links
Lo Yerohn > Cx&s{e.‘ne crss-\idks  (Misulfiole)

* Cz.deine:
— Moma in nails Yo harden Hhem. Disulbicte  cross. links
— Cw"& hoic  hes  more aaskme on  smooth  hair... more  olisul@ide

“Tnlermediale
Lilament

Prdoﬂ"mw\h

cross- links



T&MPO" WB Wovcs:
2 S‘w{m% ska:%\\l hair ...
* A bi Cur‘a due Yo “-bonoh‘ga biw  hentin.

w Add  woter o~ head  which  breaks u'bondu‘nz ¢ makes  hair  More shaagw.

Permaneat  Wowes:

* Vsimb chemicsls b break % refam  Olisulfidle  boads.
> Redua‘l% Otacl\ls o bredk  dsuifide bonds. Ammonium “\io?(aaxk

x fix har (moke 3 cuA.a Use oﬁoliz.‘m} oﬁmt Hior b0 coform  olislCicde
bonds.

wThe hoie will be sluck = s  new akdle oue to  disulfide bonds.






Globular  Proleins:

Henoglobu‘m Present in  blosdh “Tomspod Cus ¢ 0, Blooel buf’l-’en‘ng (Heos Meloy)

Maojbb:m Present i Muscles. Oxa%m sl'omae. Releases omAaen alwin} )\\aPoxio\

Wlow O i hssue

Heme = F:v‘-oporph”ﬁn IX + heme

Pnﬂoporphzrm ¢ heme:
» Planar  (Plat)

b s colled gs (A=+D)
e Vena H.aalopl\ob-‘c

* Hoe two  broncheel Nddmlal\ilfc pionale u

o 5. Pmloporphzrm IX = heme

x Gice heme is kao'mphobfc e b is  locokeed i the  inside of henoa lobin.

2 (e Bms 6 bonds. b with e k an’k ciras of  proks Porpkaﬁn 1 owih

hiskidine  of fhe glolu‘v\- One  with Os.

k Hewe & « sthele  qroup- Non- protein  powt. HCHZiHZ . L HCHZTZ )

TR - > e,

% He"e %m o M Cdor Prutniorphgrm 1% F‘Heme
o. _0 O 0

Propionate
group

O“ke" ‘\ene_ Pmk:ns: (kene + thm)

2 3
— c‘a‘oc\wmes ; Z/ \5 . = N
N J NB :z;role
—» Semor  probeiny H N\
- Nos ) pllr)O l{“/[F; nie:hylgroup
va 7
/ \Vi\nyl group

(Fe-protoporphyrin IX)



Maaoz\o bin S brue buce:

# One  subunil.. pt L 'Terh’ary Steucture _A_I__(_')_T c1ual~emon3

*Made 0“ 8 o.-helu’ces (A"’H) 0 000—060080000—() (00 0g—0003000¢ .lu .u\n, § 00T 3—Es080ds
- olished Proinm;u
{3

lo bin PO\o{-
Tnside-. so \\xackvph\o:c
»\eMe h}JIDPkoh‘c.

e Proximel  Vishione (F3) % Oldol  lishone (B%) o present :uhmoll} gven
tho ey ove }\-&oloph:l:c.

3w Heme shobalizeol b} hta&ophob“c interowclions

a Heme slabolizes |eA:wa inlemchon  but ot shape - o'ehm‘m;

»* U o\mphohc'c (%lon stwmuno!:ng heme enswes il remains Ferrous (&u) $ not

ferric (Ve'*) con.

* Didal  ishidline (E7) slobolzes "3 Porm‘l\g h\aJMaen Lmz



M\aogloh‘n So‘-uroﬂm Curve:

1.0~
S
e \—\va,‘:er bolic  cuwve g
®
: 5 O |
% Lower P50 meos h«a\w u(’(-’.-n;ka.. .g \y\\apcﬁqu
é Py, = 2torr—+s hgh of®
% Y50 - pO2 o}  which half of = B : 2 ; i ; g
0 25 50 75 100

Muoqbbin /hemoglobin & salwalted.
m " mzl pO> (torr)

% A‘aa?hbh vva low P50 (~23 \rofr/mﬂz) $0 W\& Wﬂa )ﬁah oFF.nil\a for  Os.

* As PO; nlreoses.. o .nika R;r ox\}gm increcises

s A lw pO, (ha':m‘a) Yhe oxa_naoalobh ol’?.'n:tn decresses b celesses O b
e  rmuscles gm:‘ng o(eo;«a,uaoalobh\

%« In vrormed  comlibion. hlak omgyen a@?m:ha so # shees b

G helix

H healix

Hydrogen bonding between
Distal histidine L N-H||) 0-0-
(Erom protein molecule) £ Y




HCNO%‘O'.‘M'I\ SWCMB:
Ferrous  Iron. R
kem e ?‘DS “\elm /_"

\__> Prokoporphyin T

2 oc-globin + 2 p-alobfﬂ s o242 iconsic hemepoten (quolemary)

He.noglobm

M aa« 4 o.a

% b subuats. Gluol-emorj

x 2o ool 2 P 3 Ywo ocp-fakuus- So & By ocp.
oLipi + otap,_ = (OL-P),_

% he x@ o?fmer is )\e\d ‘oge“lef b\a m\a had"’Phl"" internchions (Sl-rovg).

* One otp o!iner with othey” =f dimes hove ekchroshbic  aMochons
ovel k\a&-%m- Bond-‘na

Weak ionic and Strong interactions,

hydrogen bonds occur marily hydrophobic,
between «f} dimer pairs tween « and |}
chains form stable

in the deoxygenated state.

uf} dimers.

(When O binels ¢ we ge
Com T shole bo R dele.. Wese mletehons  oe  beken



continued- ..

% Eoch lobin hos o heme Qroup (Pro\oporﬂgnh X « re")- So one
\\eﬂoalobin bindls U O wmolecls. 8 O alom.

x oc-fg\o\ah lss oo Pon f'j“"""‘
* OC-&\OB:A mode of 7 oe-heices (Ul aa)

¥ p-}\oh‘n poole o 3 o helxes (bv&s‘ Vke Maoca\olofn) (148 aa)

\’\eﬂo3|obin Sc«)wa,h‘on Curve:

Tissues Lungs

Ly less amm.-ma
Yon ﬂam}[dbfn

Saturation with oxygen
o
o))
|

T .‘l JPE— T T T .

10 20 30 40 50 60 70 80 90 100

Partial pressure of oxygen (mm Hg)



Conkipeud. ..
% Tomport  fickion.. 0 bwer @ .'n:lg Hon Maoa\obs'n

* Lw«%s le\ oﬁ'ini‘\a. Tissne o ommiz- More. P()z the moce pP(-'a‘;rg.
w Les om.nﬂz thon leo’afl\ (P’BO ~ 26 kw)

¥ Curve. s s:%mdd (s-sko.sae). 3 phuses.

(A)‘\\a is \\eﬂo? lbin  salumbon CWrve Slzuoidu\ ?

— Hena}bbin is  ollostenic.  proten..  when Bt O  binds i} cbwaes shape  ondl
increoses op(’mlg B secod O b bind

— T-slate  Teme / Taught shote. | ow amm‘g of cra%en
—» Roclle. Reloxeol shate H‘?“ oﬂ’:a:b for orygen. 500 x More aQPt’Ai‘\a-

—>When Dicst 01 binds, \\em2|0\otn chomaes fom T-slake to  R-shale Increast aPlf%a-.l}
Por secod O b bidl oad  so  on

— s s called Cmperhvia,-
— O’“&m s @ Posihve howohopic  eRector.
Positive =»  jncreone ol?l?mﬂn

Houohvprc = homo —» OX\aam ohunzas a@?m‘; - ofher ox\“m... So  homo sirce same.



How Does Hemjlob'n Shruclure clw%e s\no-pe ?

¥ Oxﬂen bids 1o re% .. fulls heme o } bi.  Heme oes Tom

ohed abii ¢ pls ol o ' ©  shape
dome (yonponar) to  ploacr. AT p o oy
\rdowst dhe ‘o hudophobr heme cepelid by povmal His F3

% e ?u\\:nz of hewme Pu“s amiro ocids o bl s c\w\zes shape. The  jemic
H-\;om!ina belween o(,?. okmer  § o(.,P, olimer oare boken o bit

% Al oher heme dlomze shope 4 ¥ fon T & R
¥ C\nuxg in MM} steuclne of ol Zlobl'ns

» In M}ozlwbn’l\ o s C‘\Mz,e in  heme staehe  Oloes ol allect  Ruckon

b Fe?*+ 0,
]
P> oga M e R
- -
0.4 A \ Iron Porptiyri 52 ’ &
AP s @
H H > ? b,n
—N/ —N/ e e, %
Histidine Histidine | His - B
“/J/ E H/J/ }: qu 3 g @
P . - 2
\N/ H \N/ TH @9 (5 ligands bound) In oxyhemoglobin
In deoxyhemoglobin (6 ligands bound)

Fe movement pulls

— the bound His
— Heme is upward
Heme is domed planar. completely
(nonplanar). shifting an a-helix
Deoxygenated Oxygenated

o, By-a,B, interface Deoxyhemoglobin

Oxyhemoglobin

In the absence of bound Helix F Upon binding Oy the Fe(ll)
03 the Fe(ll) lacks a sixth Is pulled towards the O,
ligand, and resides about into the plane of the heme.
0.6 Angstrom out of the This also pulls the
plane of the heme toward attached proximal His
Its His ligand (the proximal towards the heme. Since
His) the proximal His is part of
the F helix, this entire helix
Is also pulled toward the
//' ¥ heme. These
conformational changes
I3 [/ \ Leu FG3 val.Fas induce a rearrangement of
| H/H,S 8 the alpha and beta
2 subunits in the hemoglobin
! totramer.

06A
Porphyrin  Fe**  Porphyrin

o

Porphyrin  F€2*  Porphyrin

Heme { Heme




Sumory
T shake.. Op odded — Distal His (EF) Foms M- bony w0y —r Pulls
peondmal His  (F8) — Heme gos fom oome to Flat — enbie shudwe o all
?°\'3fepkd” chw?u — jone § Ial-bemla\j breck  belwen FPr b ogpy  olimes. —» Chmae
Pom  low am‘n:la T shike b \d}\\ e-W.‘.\:hA R-stale — Sijm.‘ot 3mrl|-

C 0op e(a’rivi\é Theories:

® Concerledt "‘eor\X
TTTT — RRR R. Eiher T or R.. vo inlermechiales

¥ When O, binds.. the Probob»l:lg bhat \'Iem}lo\:in exisk oas R increoses.

® Sec,uenhd -“\30“3’

Bo“\ Meories ave vl



Diclal  Histidne (E1) ¢ CoO c.mm}:

* (Alhen bmd ) Fe" n Inene s breor.. will be seoo  slable $
4o h:z‘\ af (’:'Mh& .

* CO foms liear bont whle ©p fome bed bomos. So CO  hos  Jowsonds
oQ kn% h}ahr o m:lz “W\ 01.

x Dislal  His (E7) comes ¢  bends the te —C =0  bond
ond b o'ecreas-‘nz e aﬁ‘wh} Yo CO.

* Afler \Dev\dh\!a Co 5 250 lkmes more o.m‘nﬂa han 0.

kx So  olistal hishotne hos 3 Riacken.

1 Ads o %ah.

L+ Stbilizes heno}bbm bg H. boacl-’ng' with O,

3+ Redues Co qma} by bem!:mJ fe - CO bond.  Helps combat  Co prisoning.

g el
NTR NTR
| e | e
HC— HC. o/
H(NMJH‘ H
_ O\eCRoSEs

| |
ﬁj HisF8§J

€ Free heme € Mb:CO complex ® Oxymyoglobin
with imidazole



T\}? es o P Henm}lob:m

AOIU\“' l\m}lo La‘m

%* HBAI = “z@z (DL'B + o<P) mao‘or

x Hb A2 = oL, 2, (045 + 0<$) Miror

» HbAle = G.Igcos}lo\hd hema bbin

- T\on- W?Mc-"vc Qike colhaen)

—» VSM\\3 oddgion  of Gilucose onlo Va\il\e in  the P~ ehain

—» Presed n ‘llzh GMount  in Feep'e with  oliabeles
— H&)Aic inlo(as a lang fem fed of  blood Sugor os  opposed b blood E\.sl.'lj suaar.

Diocbeles Su%or Levels:

rashng Blood  Glucsse HbAic = Slajus
© 2100 <5.3 normel
® \00 -126 5.9 -6-5 Pre OM
® \26 > > 6-5 DM

10“3. tem (2-3) monts



‘-_e "Q\ “QHOZL)E}M:

» HbF = oL,%,
— Mo F~ chain.. ooesnt bind wih  2-3 DPG
- \—\03\\ aﬁ*«chz. We rneed h‘%h aﬂen:h& in felws 4 enbnao

other.

Embra,cm‘c

Lleuoglo bins

« UWbE Gower 1 = Z2,€,

% Olher

0, Saturation

‘b skol oxaam Pﬂm

o s in bofh HbAS
fad $
/ OLafs
Organs Yolk Liver Spleen Bone marro oly S0
5E o o
= ~— B
EE 1 —_\
X AT A HBE ¢ N Mot ¢ ). awen i ookl
£T ac Hos 7 /r'm,;\; “\03 hove  felgl hcmzlol;-‘n
= - Felus
Eg 20 E“h‘ao E‘W - Gﬁ‘)} - Aolult
=
> /
14 B
5 - 8 \ Y
ra
l\é—J 12 18 24 30 367 “e—12 18 24 30 36 42
Prenatal age (weeks) Birth Postnatal age (weeks)
o-similar globin chains
[3-similar globin chains
— Embryonic — Fetal —» Adulit
Mb, a or 3 alone —_—
80 —
Oxygen Cooperativity
60 — Affinity
(Pso) (Hill Coefficient)
26 28
40 — 20 27
12 24
6 23
20 a e ,AW?I\\\\a:
2 2 1.6
, . or ) alone 0.5 1.0 EMB z Yehu > Ad“”

o) 10 20 30

pO, (mmHg)

40

HLE
¢

oy 82






Retau‘ah'm of ‘\woyobln Cuncion:

A\\OS"MC efloctor = binds b allostene th.‘n lo eilher increase  or  decrose
a@\‘ﬁlv} bo \uaaML
?os'.kvc
Hom{m‘aic  some os liganol (O, in kemz,labin )
Heteotropic » difeed  than |.‘3omo(

Hemo%lobin Neta,o.kve. Helerobopic.  efectvs:

o W/ / pH {
® Co, J all  Wese  olecresse  HbAL a@m:i}
Tl omge
@ 2-3 BPG / Thik  of a mﬁtu‘ng Hissue, Lez mascle  while rum.’ng.
Yor Yhe wmucle the Hb needs Jo have low a%l,
® ci” /S — s6 I releoses s Os.
Co, 7 WS phd Hed /' 238P6/7” CI/
® Het S~ Al thee ae o result of tespinhg Lissue.. so  with

hese  the amn:lg e Op  olecmases.
Ly in \uuas... ‘\33‘\ 0, oﬂ’m}}
ool  rgleases CO,  ako.

PVOZ PaOZ

100 —
tHDF ;

SON=1 :
. tco
Hemoglobin s o (= 4 g sl licrms O, offwly

tco,
: 1 2,3-BPG !

$ Temp
1 1 1 1. 171
0 20 40 60 80 100 120 140

Partial Pressure O,

20 —




4

H ¢ Co, oot‘recJ-l} P{bpoh'and...

Hzo t Coa_ _—r’—-"’: HLCOS — H* +  Hco,

more  COp... less oM. lowe O amn‘.\J RBC & hompoded

HON does H* (low PH) ceduces O, a(-’(’\‘nﬂé (bo)\r opped)z
¢ High W lowes 0y offuly. Righ ehfl. Bohe affec
Histup B + Lz,so( : H:‘s\kblg + Asp 9% ‘g
« APfecls Prolu\ah'on. H chmges will c\wmze electoglole  altackms  which favor T-shale

% Hu‘zh H il Proi'onoh s lup  of 'Q-ckoh

% Pka of Hs in T- glake: 7.7
% Plta of Hs in  R-glle: 9.3

% The low o (ewha H') Wil potmate  Hislu6. Ths  alows Cor {orma Hon
of electosloatic  altmchion  which globilze e T -slale.

% T-state fovoreol = mae H' wmeons lower (0 a(’(’m;\»



100

®
=]

M,.@obib//”/*%?

I / //// pH 7.6
k5 z
= 60 7 pH7.4
% I / pH7.2
240 pH 7.0
= | pH 6.8
20
Venous i
PO, POy
0 e |
0 20 40 60 80 100 120 140
pOg, mm Hg
Tissues Lungs
10 r— |
pH 7.6
25 torr CO, ¥
0.8 —
pH 7.4
40 torr CO,

O
o
l

pH 7.2
x_60 torr CO,

O
FS

Y (fractional saturation)
O
N

O
o
o

20 100
pO, (torr)



How oloes  Hb- CO, lowe- O, oC'C‘.mI}:
» Co, dtrec“} buds with Hb ot  ot-omine  N-leminds  of ?lokit\ chains,

% Jhis Bn‘l\dmg, forms carbommozlab.‘n (“b-CO,). The  funchional taroula s callesf
Cocbomole ¢ is negol:veg, charaed-

Corbomale
\0J
* R-N-w + CO — R-N-C-00 + H
l ]
H H

* The neg ohve cocbomale  shbilize oclechoghbic  olymchions  Jhot  glabilze  the
T -shale.

® Co, —» Pmofud-‘an of H*/ Heoy — H" shabalize T- slate —» Lefs O, OCPMEL)
© CO, = bid Yo amio N-leminole = —ve cocbamsle slabilze T-shoke —» Less O aﬁ'.‘:la

@ Ci (e ) _, elochoshbic abmdions in oechoin Cavowr the T-shoke
be U cosult 1 57 i ight sk
L Hb- Co, cesull  in 25 v, in n'aH chift

— pH 7.4, no CO,
— pH 7.2, no CO,
— pH 7.2, 40 torr CO,

Tissues Lungs
1.0 — —
—_
= e
o 0B
e
=2 .
g 0.6 p— 88%
-
5 o4l 77%0
o
=
= 02—
e
O.D J l
O 20 100




CO; lmsport 4 e sohydeic  shifl
1+ 607 - HCO5 plosme.  $ Ho-u* w RBC
2+ 20/- Hb-CO, , corbomales. COy dltec“} bt to b

3 107 - dlissolved in PI&SM

Dissolved
CO>2
Peripheral
Cells
Hb Protein-bound

CO, —» Hb-CO, o
y. H* — Hb-H*

Co; Chemically-
N HCoy Hco, modified

9
\—v Cl enles  when

HCO;  leaves. Chlodole shiti.

Te Cf {owers (03 o hz

Isfokzdn‘c shill = conshant pH momloined even with  relese of H‘, due o Hb
ach‘m} as o bulfe.

Chloride shi®t ¢  how  chlodde  decreoses O, o@(‘m:ka:

% HCO,' laaves RBC $¢ CI enes RBC (Iv\ Venws  blood  whee pCo, h\ak-. in odedces ke
in \w%s there FCO" o5 low ¢ PO’ e hnzl\ the oﬂaas:ie hppms)

w 7 foms  elecloslole olhactions between  N-leminus ¢ Arz 141 in the  pe-choin
Tese lemctions  glabilize the Toshle ¢ lowe O aﬁ-"wl}.



Tissue Plasma RBC

0.

Chloride
shift

HCOy
cr

H.0

coz C z"' Hzo

How oloes 2,3-&‘5 pbbsp\\oglacemle (2,3 -BPG) cecluce O, aPﬁn;!}:

NAGH NAD+
Glucose —— 1,3 BPG —— 32PG — P(Amva‘eL-Z—-» Loclate
Ly acts  cecluceel.

\ / }?AD“ oxitized o NAD+.
2,3 BPG

NAD m.fu ino %(ngs-‘s
lowes toz 0@“‘3'

MOI'! O, W‘DGJ\'A}

% One 2,32 BPG  bivdls Jo lhe central caviia of one Ho tetvode

% foms eleclosholic  almclions  ith lg- chein Onlblll HoA2 4 HBE not  affeded
ba 2,3 BPG.

Abockions blw 2,3 BPG:
Ly Terminol  N-lecwinus  of  both / choics
b Hislyz  of lQ- choin

v L\Gsine of @- chain

% These alechoms slobilize the T-stote. Lowen‘na Os al’?m:\-a.



w Wihow 2.3 826 e oflby & o b (Ps0-1). [y 23 BPa
P50 s 26 Tor (norwal).

% 2,3 BPG = sooo iMpoAaul- in \owen‘hz aG'(-'mg of Oy so that  mor
Os s  udoaclest § that O isnl jost - sluek onlo He.

ol [ w‘:’"“'z lgl

Pure
. hemoglobin
Tissues Lungs (no 2,3-BPG)
L 1:-;.71—-—
8% Hemoglobin
¥ .
0.8 (in red cells,
with 2,3-BPG)

0.6

04l

0.2 }

Y (fractional saturation)

0.0 I J
0 20 50 100 150 200

pO> (torr)

Figure 7.16
Wochemistry, Seventh Edition
2012 % o Coaers
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Hez)\ olbiludes ¢ 2,3 -BPG:
x Low POz hl‘ah alkiudles
5223 86 Jwen O a .aﬂ-«&, mee O W[Ma‘t\g

x Bolance befween less bh\o!ma... Mmore teleose b moe b.‘ao!:mb - less  velease.

bH

p u\e 2.3 8PG ixcrtoses 7 of o"'dam relensed.

»

% When blood s sheed.. 238PG § AP ae boken oOlown So when  blood
%Mv\ o Pahu‘s we addl the 2,3 8PG % ATP | the blowsl Else ihe blocd
Con lop ke b hsh am) b o

s Both Cco, ¢ 2,3 BPG Oce  impodant B |ower:a3 O Om?ni‘b bo
allow o ul\looo&'nz.

% Weol couses (\'7“ shilt. Also heol increoses melabolism ¢ increases 2,3 BPG  lewels.

'cé"al HeMozbbin (“bf) ) 23 BPG:
» HbY » o,%. Ao p-a‘ob‘n.

% X-zlobin has ) Sen'ne.s in Phce of of F-?lol»h

% 238PG cort bind h ¥.. so m affat eon HbF. HLE s WZ)\
O, o :a:ka. Needeod o steal O fiom  wother




Co 4 Hu:

« CO TNCRE ASES Wb  oPfiaty ko Os. Hold«'na ol Oy
More 4 ol m‘mﬂl\a . Less 0, un?oad‘u\}.

% CO 200  hmes wore aﬂ’am\\} bon 0, Co dimcllg Compeles
with Op , 4 hos came \)MWJ ghe. The  Prowimal  hishdine, F3, o\‘a.-c“g
binds wt  Co.

Val CO stobilzes R -shale.

s CO comses shft b P Uena \n:al\ O, am..\.ma... to release of O,
% Momel peoples 1 1 Hb-Co
# Swmoes: 1O Hb-CoO

w Falal lews: 4O Hb-coO

CO + hemoglobin
[

CO  peeveds Oz
frcm \eowaa Wb
thoks “h‘ﬁ its
%0 Jeaoll\k.

100

@
o

O, + hemoglobin

Hemoglobin saturation (%)
& D
[ o

n
o

0 20 40 60 80 100
PO, (mm Hg)






Immunoz\obins:
Immumil} T‘AP“’

® Imote Jdefense . Il Imote Cails Hhen @ adopl-ive Oefermse lahes over

imale olefense
(D S«r(?ace Bam'er
® Tnlemol Defuse
Ao'apkve Defense
® Humoral  Towuai — WBe B.ocels  relese  ankibodies/ immarDglobias
® Celular Imv\un:tz O oL o

O" —r o ©

Bced dletect O o

0‘“3“ Divides ¢ oifferentinles ik an}:boda
HW do IMMUAD |0b|‘l\$ No{ﬁ: Seudhz cell... Vefa IAT unbe  of
3 oibodies rxodmd (2000 /5)

Y Ven& SpecE fre. -“03 bu‘nal fo sPe cifie anh‘aet\s.

(O > Tnochivebion 4 mewralzatin of  vivuses /towine

® » TInduce pimaoaa‘osis.. H'ej bid lo poliagen ¢ make i locakon deor
\o Pha-aooé\u

® » COMP\%M‘ S'aden ~ fecruls  (WBCS ¢ frok:‘ns which  puacture Pccl'lmdel\
and Comse. it lo (!ase

% Adiboolies  dont o':‘roc"; il Paﬂlo«achs

% We have more  Mon 10" ofifereat  ankiboolies !



An‘ibool\& Structue:

voreble cegim (vt o one ankibody  bits
2/_\ Yo two Mham (opilopes)
o8
Aisulbide bei
\"e"‘"b chals
% Eoch chain bhos mMoe than one  Olomin
¥ Dulfidle  bowls  belween olifterent  chouns.
v Disulliole within  some chain  (isboechom clisullole  bonst)
* Codloins  glytoprolens . potein  alot 4 alo‘aosocc\\an'ok choin.
% Lc‘a\»\- chain = oe vovioble Nﬁm Vl, + one  consfon} rfzftm Co
* Heo\vz choin 3 one vovlable reaion Vi s+ Yheee  conglom| reafans Chi*Cuy + Cg
yarioble e Qta\ﬁ sile  chains = Lelft sole chains
* W poirs w. C poirs Cm
% for same ; all ombibodies hoave the some
Conshost  regions.. Co /Cui / Cua [Cus
fe= Cua+ Cus
% Y reqioms (% Pb%ocak mmuae  cells



The vanable reau‘on fv (VL + VH):

%« Hos T =12 omino oacids thal  contebute b omham-\m‘noliag sile.
“This amito  Gciol  sequence difecent i olerest anli-boolus

w Eoch  B-cell prodces  one lape of Unique Q\Hboda- The vovieble reaian
s olifferent in every su‘nale ontibodies. The  conslonl regton  remalss the some for the

Same iso\‘ape-

* Eoch W\hbook} hos s  own usgne e specific cigion collee] :
H%Pe(wn' oble Re?.'on R Conp‘emehﬁl» Dehmio\g Regions. (cors

% he CORs are Presed- insiole the iw\muma\ob-‘n foldl. ‘Ike(a ore  fhree
\oops comech‘na the p-sheels

% IMMwwaloBh\ fold  pode up of £~ sheels in o clredar borcel s\\ope
which are  helol ‘Uze“wf bj AisulCiole brb"aes. Iﬂﬂumaloh‘a folel pwv"ele sPeciG‘cilD
ood ollow ok Mﬂ fo bint OA‘I%Ol\s.

* Purpase og C DRS?

L Re:aanzze 4 bl with mh‘am tith )\.\Zh aﬁl'.‘,\;l-n / low Kp

v Ko is cale  of  which m\kbadg dissaciates  From Mkaa\- Wah Ko mems low
Q?ka%- Inve«seln propehionsl

AN

free h*apervom\;le koops

N Immca\obm Mol = Bials b low Ko anh%us



Av\hboo&a - Antigen,  takernchions:

% ConP\emhwg ilerockons  Delween  voviable regyion. Non.covalen  interachions.

N BODY

\-ihe LQ%O PI‘QCGS ANTIGEN

NH.,

—CH, —OH ss» () = —CiH,— (,— Hydrogen bond
—CH, —CH><NH;* ©
C1,— Ionic bond
—CH,
N
CH—CH
i 3 Hydrophobic
CH; CH; interactions
CHy;— CH— CH,
van der Waals
—CH—=CH; CH;— CH- interactions
CH CH
LO
Vi
—(:n,f(__/ HiN— CH, Ionic bond
.
(o 3

Divers‘.\s& in  Anlibodies  Uanoble Rtaioﬂs:

/) o ppopriate omhb«l} Por pa“‘o%en o.,d:%m.
\ @_{ B-c ell ‘Leep.s umhnaoiag 30“& mulbations
3 pmobc?a% MM\} oliecest anhibooies  unbil
we Ond  the coreed One. This con  loke duf

Yo weeks.
% Genelc  wvodabion ba loking  combinokion  of %em- Genelic  Recombinabion

x Genelic voabtion bg W\de(%pma %meh‘c mabotions . C\\omain% Sequence
b lemz% of \\t%?erthable loops.

) E)( Same Ml»:ael\ we Con d\tmae “\e conslant recams \'o %ilfe
illerent  Rinchioms.



Anhboo!g Tckpesz
® Idliolwaf)e =>

Person 1

Person 1

anti-A anti-B

Some constaal f'9<al'cm- Dipcere/d‘ Vonable r‘egim\s.

id.eosnp ex:
onka voaeble  olifferent.

VL ¢ Vi AifRrent

C. ¢ Cum /Cm. /CH3 different

Quaction

» Some bd  difRerent anh’geac

@ Tso Mapes = Some Varohle fegon. Different  conshont

)\Bw\a rtaions.

IgG1
(kappa)

gM (kappa)

@ A\\u\'ape > vey sl.‘BH olfPerence
in  Olifferent

due to  diffecent  genclics

I¢G1 (kappa)
Person 1 Person 2

IgG1 (kappa)

» Sowme aAHae!\ b Aiferent Laf)es

-y Bolypes.
V. ‘2 Vu same. Cy / Cua /Cus JdiPPerent
CL  some

in  conslont rerafavu of  some )solwape
People.

— s‘.‘ah(- olifferences w hhe

keow\é cogions. Some lm«-a chain



Lso l?‘?e& TImpodant!
DifPerent \ita\\‘ chais: | ombdo / kc«ﬂm
Di FPCM‘ hem% chains:
® Mu - I}M \j%
* exide as a Pa\lw«er bids b 10 ankioens. /’_:/'(Y
\
#Oxidy as o Moromer on surfice  of Plasm cells. Anhaen receplor.
» Ers} m(;boda pme!w:ed 3 seceeled
% Achivoles Ph°3°“}‘“ t Ne  complement profein sqslem  uhich  Lill the  pathogen
Tt w  the Qb olefonse.
@ Gomma - I} G
x exiss as a Monewme/ W(

% Cop\émﬂ\& (ae.‘ng Produceo( in  blocel. Tue ho Posl infections ... 3} pm/enls Lulure
infections

v Mot cbundant  abi-body in bloco (600 - r30d %/al)

* Onka oml»’bada which  conses  the quceala... qives Celus :.mwula. (hen b..bg’
s bom 4 skl has imum}? Com  woler for o pecioct of  bime.

% Achvoles Pkogoc}ks t e complement prolein s«aslem which  Lils  the pathogen



® Algha - A

* Vsuo\lté exisls as Aimes 4 A\
% Presest on  Mucousal  seccebioms (bomers)

* !_V_’O recruilment  of Frol'e.‘n cmp'mnl- ﬁ&s}gﬂ\

@ De“a - Ia, D
* On sudfoce oF B-cells NoT exposed o o.\l-zaehs. IZM $ I30 e
beloe oak%en.. \he.a oe vemoved in closs  swilch \\,

B~ cell

@ tpsilon - 1'3 E
% Yresed on mast  cells

\\ 7
% Resporsible & alleak reachions /L\
Mot Celt

nx Relosed os o  Momromer



Cless - Suibeh:
© ©®
- MG A
@ B-cell Yos owh‘}en recep\of.. Ro aAln’zem

- T R M
90 Iy

® Anh«aen Helectedd ¢ TgM  celeosed. B-cel now fos Tg6-
— 130 + IaM swiched o I}G.

—» 'IaG releoseal Consl‘om“a os b\n-m ?Mnmail\a . Most  abunobul

@ Somelimes Ig G swithed o IgA

— "I%A dimes  releosesl  which act W mMucowsal  secrefions.

Closs Swi\d\if% due o DA A (‘emro\mansn&-



MUI\o c\om\ Anh bdd:es:

> Uena specigc,

w Mode b} ﬁ;siua o Mvae\m copcer  cell wih o P\o.smc\ cell.

— his  forms o \‘Itabﬁdona cell

- Htabr:qu immodtal

- \—\a\orielom. keeps ofv'uiolm} 4 Practucu'ng masy onti bodlres

—v Diffecent plasma cels  cesoll in ?o\cac\onal onkibodtes. The habriolma produces
Monoclonal  ankibodies.

* 'Inécci (ngev\ in  Mouse

% Eebrocl ¢ isdlale ?otac\onq\ p|asm cell Crom  Mouse

[* B-coneer  cell

»  Ytuse wac\om with  plosma cel fo produce  fhe habn'dmao

% We then humanze Ye  aahibeolies ha M:A? the mMouse CDRs  and
a“ocknz hem & humen aalibodies

mouse humanized human

Benet:is:

— meosares  the prolein  levels  in ke blood

— Oirects  medicie b dumor  celis

— Defermines  the l-ape of pQH-ooaen

—  Removes dmas Rom  cicculokon  if Hma reach towe  lewels






Plosma  Proleins:

Contoung Moma shufl ke
woshe , pmle-'m, ominp ocids
— p\OSN(I 657- su%ws, hfids, mofaam':. fons ele.

L—V Cels Wb

Blood

Eecko Fhoresls ¢ DBonok:

bo 5 1w 18 20

|: \\\ras\r Morn > 04 > 43 >p1 > X Heawres}
Albumin «, Y

Thicke~  Banel » more %

Albumin  Bond:
« ~ 60 /

ozil- Globulins Banol

¥ ~ 81

* ocl- an‘:k}psin — on  owli-potense. Neukrolizes Tnapsm [Blosloose ... Proects  hagues
w ol feloprotein — Mol ™ shdes.

X1 AF



ol 2- Globulng Bonel:

* ~ \0I

9 Cem\oplosm?n — Copper \Yromsport 4 iron  onidabion

¥ HmPlv%(obm (\-\p) - Hemzldbit\ bu‘nd«‘v\) mod  Tron  probechion

* ol- Macrojlobulu\ - Lanae. Zine b Cz\‘olu'fes fanspod. Protease  inochubion.

p- Globulns  [Bond:

% o~ )51

% C-reachve Prolen (CRP) =+ Ackivabes Fm'-eil\ compliment shslm Immune  (esporse.
% TronsPein — Tron HunsPoA (™)

% LDL

b - Globulins  Bond:

% ~ 207

* TDM -+ Pedomer. Ficsh I% relecsed- No  inflommalion

% I)G\ < Monomer. Most  abundeal. Con  cross placentn.  Taflommodion

# 13 A — Dimer. Mucoussl cecretions. Mo  inPlammsbion

* 13 DO —> Presedd o swhce of Becells ol exposed b anh‘aens.
*IzE — On  Most cels. Allee%\%

Licak\eslr —  MHeavies}:

Moumn > x-1 > -9 > B > 3
» anhkap,m % ceruloplosmn % Toonslerrin * ImAmzlabul-'«s
* Peie?ro%en'r\ e \—hpalo%lobm « CRP

* Mocm%lobulm



Readiﬂz E lectophoresis Ckmmfa%mpls-.

@ AMNormel | evels.

/N
% Abumin Most  abunolant

* 3 is beoodd otie Yo 5 oliRPerenl :mmo?lobins

~ 607

B 07, ~IBT

N

Albumin ol o2 (3 %

@ LO“B S\'O\ndil\ﬁ inflammakion / Dehnaud Response  Paltem / Twmune Response:
x/ of Boglo(m\s incrooue

% The ocue le.e peoteins  incroote, We} e

celeaseel o8 a Cesponse bo  inPloapmation.

% 7 of Albumin Jecmases

NV

Albumin = ol o2 @ B



@ Chmnic L?Vef f;:lure /He Re Ci(r‘losis/Po clonal Gommopothy :
po polhy

% Albumin b acule Pkase Pealw\s
decreose  due do  iver olong Less Pmo!«d;on
of  Htose peoteins

» 7 of Ij increases  cuz I? prodiced

me Becells § not  fom  fver cells. So
T.% Pmluchm rob  afRected.

L

Albumin 1 o2 @ %

N

@ N é th‘ic Scandmw\e / Prolein losu‘l\j ef\\empc.“\\a:
% Problems i k.‘daen Ditetion. Weak & l{eﬁag
ondd et excrebon  of ?mhtl\s. Prokein  loss.

% o) hoas o2~ Mo\crozlobu\m which >
So |0«3e, b ol be  exeeted in fephons.

Wemmh%e increoses  as i sbbs n blecat

AN
/4
Albumin ol o2 P 8




® Plasma  cell  mueloma /Monoclonl ganofall\g

s Plasma cel concer

/N
w Excess Proo'uchm of oal one-
ESol\aPe off Ig
x So shap  incremse
AN
/4
Albumin ol o @ %

® Po\zc\ano\\ G.onMo)ooM\\a-.
w All kaes of Ic} are released

w [odis bthe liver Salure.

N

Albumin 1 o2 @ %



@ U \a,Po %ammz lobulinemio :

w Low levels of X-Z\obul.‘/\s

N

Albumin 1 o2 @ %

Plasma  Prolein S\at\l’nesisz

— Most in  Lwer:  Abumin « Acube phose Pﬂ,},;“ (oci-onkhapst‘n [ ot 1- Felvpfole.‘n /
2.2+ cemlo ploswins / o13- hoplo g lobins / «2- Mo g lebulis / B- bonsferrins / CRPs

—* ImmnmJIabu\s me Plasno\ cells Prom H\e Sleeef\) ‘}Mp‘\ heoles , bore  Manow

— Most are Syrihesizeol Fom  pre-proleins (thm +  siguel Pephole) ewcept Albumin.

Wnachve Preprv}e“n s achve Pro*e.‘n + sianal Peph‘cle

— A‘btmif\ is Pmproprde.'t\.

?repro olbumin — Fmalbuwu‘v\ y albumin



wokes  uiscous, glycoproleins

— Yool - bonslobon  MoatiBeonbion: Glgcosélaleol. / Pro‘edzgs:.s / pkospl\orz,olﬁ‘an

— Albumn TS NOT 2\3C053|ol‘eo'. (We olont woat  Albumin
o be wiscaus. Mostk  are ?lawprol-eu‘as except  albumin.

— Jime Yo o’earode (l'mn:,‘& Yme) s 06k = fewo  hous

Polwaﬂorph-‘m:

— The peolemns  hove  diffecest shepes  $  hoiks O‘Ccoro(.‘ng, b difRerent
?eople odue o 3enehcs. Proteing  hove pml\-.'Ple Prms.

—» Normal  (uackion

—» Moﬂogem‘c / Mendelion bt ~ coded R h& one  gene.

— Easts in >2 pl\eaol-apc

— We can  use elec hophosesis 2R isoeleckic %cu.stnea bo amlase

$e peoteins

—y Emnp\esz A/B / AB/ O  blovel Brmlas le«ae color , hoir  color



Plasma  Poteins  half -lives:
—> A“)ULMM: 20 Otma,s

— Crohns  Hiseose , Albumin: 1 dog

— \-‘\op"oz‘obin(&l-zlobukn)! 6 01035
- Hmz‘o\am -Hotplvzlobm CoMPles (“‘:-“p)= °|o Minva bes

— Pre albumin / Trombyrokin: 2 cloys



Albamin:

—  size: (9,000 Da . Ve,;} l.'gm
— haf-ife: 20 o'azs

— Crohs olisesse  holf-lfe: 1 da»

— Produced lver ol 123, /olo-z- Used os o Lier Rinchion led.
~ 9351 of okl Prolcu‘l\ Szl“\es{ud la, \wer.

— Mesk  abunolmt in blod. & 607 R }/O(L
—» Monomerie.  One Pol} Peplide ov\lxa-

— CElipsoid shepe nob b increose Vi'scos:ka. ﬂbn'noaev\ s Clab ¢ increases Viicoslly.

Nek ?ﬂ&cﬂa cieenlar
— Al oM 7 4 hes 20 «eao\hve c_hwaes.
—» N ot 2 |~}w [ P}d wot  bo  incresse Wscos:\n}

— Pre?roalbum‘m. Not prealbum

?repro albumin — Pmalbwuh\ y albumin



Albumin  Sanchions:

1-’ MOu'n cxc"or in iv\creo\sing blood osmMolic Pressure (OMOlic Pf W)

Preventing  eclema.  More  oneohie P less  edema.
Less oncotic P More edema

9% Actls as o buPfer... like henoa,lob:n

3+ Transport ! !
% YTcee Co\H} acids — cuz tw'\-fJo'o\r

w Slerolds -+ cuz wen-polor
¥ Tfnpbphm - Cuz non-pelar

s Bilicubin  — Resutbs Fom  breskolawn of  heme. Non- pola. VERY lowe.
L Bikeubin s \a,e“wesk Color

% HMelols b keoma melals —» melals  ove hode  in  blax]

= Mojor  Copper hamsport. ceruloplasmins  are  for sbmae of Cu
= Calcium \'mnspo/l.

v Mos} d/was-

Lo DNB ~Douy  nkecoehons, twe ol'wsd& have  same bh\dima site on  albumin.

L’Dﬂ%-bﬂma inlerockons  cesull in hal\ Yoric levels  of obh%s os More (ree o‘m‘s
i Yloot becouse bi‘nd.‘mz ste are occupieol.

\he rin
A s



C. \ini cal Disorders Regwdinj Albumin.

1+ Anclbuminemia:
% Tolol Jock of albumin. Zero  albumin in  blood.  fabal !

% Rae.. it s recessive
w MODERATE edema... not  Severe.

W Booka COMPensohs 53 :'ncmasin} other P(osmo Pm&ehs which  helps
lowe _edlemon

/N

% Nbomin ~ levels zem

» Acu}e Phcse P(O"El‘l\s { I?

e  increasedl. Edema is  wmoderabe.

a4

Albumin ol o2 @ 8

9~ H Poalbumivxemiaz
» Low  albumin Conceulrakion  in  blood . <9 y/a

% Couses severe ta,eaem‘u'zed E dema

* Severe edeva cuz Yo ?m"cit\ Conpenbol'im

loss

w Yoe o Malaubritron o loss  of fmk“l\ (aasho iabechinal / nep‘\mk'c Szv\olfwe).
Or due t decreosed praduchon fom Liver Falure.



3 H(af)er albuminemia
* Hnak concontobon  of  Albumin i blovel

» \fLaFe(albuMMema is dne Yo a(ehgdmlw‘on. Less woler so ‘ll‘akef

concealralion of Albumin.

k- Dmg- Druz inherochions:
®© Bilirubin ¢ Aspirin

> Tf e lkols loke ospian... it compebes  with  bilicubin Rr came
bn‘nolfwa spok i Albumin.

= Exton  lewels of Bilicubin in  blooel.

Bi\i cubin  Tox: c:ha;

- Jaundlice

= Keﬂ\id'Ws:

@ q\ena loin 3  Dicoumarol

?\\ema}ain = lresls epilepsa
Dic oumpmorol = c\v\\%-coaaulonk

“These oltutas *aken \laae tho— couse Problems.



Pre albumin / Lw\s“\zﬁhm

(mem, - po MNo P(‘e o.lm\e)
* OT oalbumin {Precursoy. Di®erent f)m|~e-'n. (pma\bum‘n)

albumin
/ e
}J

Albumin ol o2 (3 8

/N

a4

Y Liohter ‘than  albumin
Prealbumin / Yrons “‘3(9“1\ > 62000 Da.
A“Dumil\ =y 6q) 0oo Da

% Short  half-Ife:

Prealbumn / Trw\s\%\nrekm 2 olaas
Abumn: 20 da-as

Mbumin + Cromms: 1 do\g
\f\aplutzlobm: o) o\aas

HP v Hb: 0 mins

Pre odbumin / Tmlha(ehn Pwuchonz
| — Teoasports 4  connves “\am’d hormones. T3 * Tu

2+ Used as o meosue  for ?mle?n nubrbon  when amlazfna olvambaroph.
Come ‘oleoy how we use albumin o shad% liver  fanchon.



Aute  Phase  Proteins:

o incresse  levels by o0
— These Pml'eins respondd  fo:

% Aate  inPlommotion
% Choonie  inPlommakion
% Tlssue olom%e

v (Concer

Eoﬁccaﬂa inPlowmmob'on ’:rolehs

— Acule - Pl\ase Pml'eu‘ns are  shmyloled b3 Iaterleulin -1 (1L “1)

% TBFCS:
% & br‘mozen -  Blood c(on:ng

04 1- 8‘050\'!‘&3:
— An\-i P-apsfn -  Neutoolizes Pfcﬂeqses
—> re’to Pro‘eiv\

* oLd- 3|obulh\s=

- cem\oplasmias - Copper sl‘omae 4 M‘ml. Teon  oxdobion b fe ¥
—- Hap\ozlob\‘ms - JTeon  presecraken 4 Hb bfno‘.‘n}

- mcmzlobu‘ins - Zine  § ca\vu«.s ‘!WSPM

& @ - alobulms
— CRP - Complement  protein sasien feccuilment
— Yonsferins - fe beonsport

» X-a\obu‘fns
=~ Tgh , IgG, IgA, LD , IgE



ocl- Ank lwaf,s:m (4~ awbiprolease)
— Newralzes ool inoctiales  bypsin  and  eloshase
— Most  abuadiont Ki-alobuh‘n. 90 7.

— Pal(a worphic | Hos 76 oliffereat  Foms.

— Coded For L& b allefes. P:* /Pis/Piz /Pip
e MM mosk  common 4 sale

b MS ¢ MZ oare sofe Bas:m(l‘a M s safe
L 22 4 Sz haw otl- Anki Ivzps«‘n o’e@cma.-. cmstag enplasuﬂo»

— Work Nos“ta i Lunas. Elogose ¢ Tnapw\ Couse. Prvl'ealtasi‘s of
\w%, \-lssue J obmaams the |W\3 hssue.

— Anbi- h‘aps«‘n neatelze the  ehslase ¢ lvasfn co -l\\ea o |on¢3er break
a'own ‘W% h‘ssue.

o<]- AAHl-naPsit\ ond, Luna FroHems (eMP“tasemo\)
© Duwe b %eneh'c.... 2z 4 Sz couse deflcie in mhhapsh. Achivoted
\ﬂapu‘n 3 oloshae  breck down |&m} bissue ¢ comse emfhdsenq.

@ Due ko snoldt\z---

Smokin Compes  oxidlatin  of he  Hveler sulfur
Melionne — Melhionine - Sulfoxide
Melhionine. - Sulfortde couses enfaha semo,

EMPh\aseMo\ is c‘\rum‘c.



0(1— Aﬂh\wapst‘l\ andl  Liver Pt‘oblems:
— 22 causes Poltaﬂen'za‘-m of |ooP within ‘g.sheql- shuclure.

— s cosulls  in pro fetn acaan'ac.l-fan in  Liver which Comses
Liver  ciachosis

— 22 Cowsses L:ver circhosis ond eMp\\taseMa.



oL-?-Hapb (obins (“p)Z
* oL2- 8(053{\

W A al\acOPro‘eu‘n

e A \'9“(‘0\\“\6?--- 2 ) & C‘\m‘l\s (8 2 ﬂ c’\a.‘as. L.‘kg ‘\arwalob{n
Y \*\otp\wa(obn‘n s \olaer ban  Hb.

Y HO"3 'Live:
Hp' 5 Oloas
He + Hb: 90 minules. C?m‘c.ldz dearo.des

Y ?o\ubmrPl\;c. Three P‘\enol\apes.
Alleles: “pi $ H923
“\ew\-ape.s Aiffer in  ot-chain.
—+ 28 + &l +ocl

— 2B + Xl + a9

-+ 2B & @ &2

w Binds  wih  Hb.. povedng les of Ho 4 IRON

* MOM\ RMch‘m is cmservin% Yron ba la‘aol«‘a» b Kb

=<-9- Ho\pkoaleb.m $  chncal  opplicobions.
— Hemo Lah‘o Anemia : RBC5  bust $  release ‘\eﬁoa\bbu‘n in  He blool
\»l‘ése
—Edn Hb in  blowd. Hp birds bo Hb lo consene Yo s cowses a
decreased  level of HoPFo%loblns in He blocel

—

—» Decreaveol level of Hoplocalobm 5 a et Lor l\eﬂohasis-



ol-92- cerulo plasnms-

J¢ COV\‘ ains 6 o.\'tms oP Copper
e G\%Copm‘e«‘n

EA&C“!‘M\&:
1- Sl'om%e of  Copper (% of blowd Cu in ceuloplosmins.)

2-» Re%uio\les coppes levels h& f‘e‘e.as“na and! Li‘no'n'Ma-

s B} (Asf"a He Cnaalﬁ‘f\e nich thn‘i\s called Which  bimds Yo Cu.

3+ Albumin  usedd Bor Cu \'f'w\sPoA ((O'[ of  lolol Cu)

A“OU\MM: Cu “M\sporl
Ceculo F(o\sm‘c\s: Cu slormae b (‘egulah‘on.

‘1-" Ads os Permkiohse awane.
Ly Oxidizes re" o re” which 1s "m\sporkcl \na, hronsfenins.

B leop\amcﬁ con act os  Aiflerent ev\zzms.

ol-2- Cem\op lceming  anel claical Dicocalars:

- CCM lae enehic o lack of Copper ia diel... so copper

o build e Ceruloplasmins.

Continued ... l



0] nge(c'em\op\osmnem\‘a:
—»low levels oF Cedoplasming (50 )

— No senlous haallh Comp kcabions.

® A Cemloplc«.smin emia:

— Lacl«. of  Perrous oxidase ach‘v:l}.

— No  oxiolakon of Féb b -re,g‘.

-—vNo Ves‘ %0 o "rmpvd ha hnscem‘ns.

— Accumulobon  of ton  in hissue rcsuu.‘aa in orges Luiluce.

® Wilcons  Disease:

— Delectve  cenloplaswis

—+ Copper \vxicﬂz... bronze  shin  color.
— Precipitales  in \ver. Lier  Qiure.

— Produckon of apo Cem\o,olasm‘l\. Remouia Cu  feom

With Pml-m‘c\ - cw\l-a.‘nin} f»/l which  is -ll\e, QFbFrbku‘/\.

holoproten  We  femain



=t-9- Mo«croalohu\im
x Macro... Large Flasw\a Fral-eu‘n |

% Since la—ae Not  excreted  in {\ep)\rol-ir_ ndrove. “The c,hmuo\loamph
wil Show |o«3e X2 FeolL due fo ot-Z-MMroalo\mlm.

Fanchions:
~ Teorsports o4 of @ 3 % l_'olu‘f\es

— Tnadkivoles / inhibils Pru'easa lAe inod:wkr\j blood c\o{h‘ng foctors.

— Lahibi's  blood c°ozu‘a|iea fochors- Anl:-cooaulanl

@ = C- reockon pm#eh (cre):
% Pat  of  nllammation. Used bj I%M 4 Ig G - pa\-hb%en ofe(-’ence
% DBids - P°|3 sacchonole  coled  fmcken C Pcmnl- on  Preumocece: boctena.

% Mormal  conditions its  wol  delacled. Dw:«a inPlommabion ¢ lissue o'amae its
detechible.

w Peok  aller U8 hows / o o'aas of inPechion

159

104

CRP Level

54

0

0 5 10 15 20 25
Postop Day



F- Trows Fecrins:

% FM Fi- %‘obuk‘ns

% G\‘a?ro"e-‘h- Mao‘e n \Iver
3«

* Tmn\spods te n b lovel.

e Apo honsPerrin  + e =  Holohwmlerin — entes liver  anol fe
deposited 4  opolnsfemn  releaseal agaln onadl Mo'ta o bnd &* oa,m‘q

— Fe®  comemnhion: oc-2- hap\oa\obin

24

9+
— te b Ffe : x-2- cem\of;lasm‘as

— B> kw«s‘aorh @1- brons feaning



Due Yo no  lime...
VERY SUMMARTIZED EwnzyME  MNoTES.

Tncludes OMNLY: new Memorizobon  wfo.







Enztame.s - Inl-roo!ucl'ion:
5  fealwres of Ackve  siles:

14 Ts on inemol conal, mode of non-pola~ ¢ Polar aa. Water is
excluded fom e  conal

2+ 3D  shapee The 3D shape i delermined \*} the btg won-adie  site.
Adve st Lom  distonce pods o aa, Bx |2,7,3,1,8,05. Nob 12,3,456..

3+ Substele. Lm:na s feversible... due Yo  Weok  non-coveleal  interschins.

ko >3 Poinl- of  conbel (r  substrole. Makes it more sPec«ﬁ:, C‘\i(h(ﬂg
is  lmportant

B+ Alive site 3 small celobve b enbre enzzm

Glucolinase:
kinoge = add-‘na P
Gilucokinese ocdds Pi o alucme us-‘ag ATP

1+ Glucse bnds lock + lte;

2+ This 'ob\o!.‘o\a c\m%es 30 shope.. ATP binds inoluced P4



AG

* AGI‘- C,\Fmduds - Girsoclonks

spmlai\m
» AG\s -ve 3 exeraenac = releoses ev\eraj 2 catabolism = exethermic

fon-spontoncous

* MG:irve = ende :ﬁem’c = recLuices ewaa 2  dnobolism » endlothemi

» Rewersible (eaclion, some AG volne  but ol:@erent sign-

APO P"U“em =>  Inackve mzzﬂe- Protein Pvrhan mln. .
Co-tachs

4
HO\O P“ORW\ > Achve. eAzame- Prd‘h‘n Poﬂfor\ + M—Prd'!t‘!\ G&M}-‘o\a CO'eﬂtaft



Classilcation:
0] ® ®® @@
Q ver __\:ke U T LL

1+ O = oricoreduchuses

2+ T % ToonsPernses

2.4 D szrvluses

heo L » Laasc

6+ T = Tsemeroses

6+ L = L:aase\s

1+ Osxidoreductases:

— Coi-a\xaze. oxolobion - reduckon  reochions. Tronsler of e/H/0

1. a -+ De.hjdmgcmse

% Rewmoves (or aolds.. all enzymes row,rsible) H / H usina NAD* /AMDH
or rAD / rADHz

ReMom‘Aa, H= Oxidation '.‘ o
S MeMo: R-(|‘.-ou +tNAD+ — R-C-H + NADH

Ao(ol.‘ag H » Reduction H



1. b — Oxidose:

¥ Removes H ol  odds #+ b o er‘/g He0,.
w Oxidakion bj rnmrn‘% H.

!

[5)
[ ]
Memo: Q-(':"’“ O — R-C-H v+ Ho,
H

d.c = Oxwemses
w Oxidabon bB o.dol.‘na Oy Produce Heo NOT  Ha0,
* Mm\ooxnewase -+ One O adldecl. H;0 Proo(ueea(

* D?owaaelwse —+ Two (] awolded. Ne HzO Prao'uced

Memo: B., 01/'00
" \ﬁ

2. d — Peroxidbse:

+ Heo

% Ouxidizes subskuale usivg, He 0.

p &SH
sk G\‘u‘u“\wne oxfo!akm... Pm"eds Oxaa.‘nsl Hg(‘),.
% Pooduce HeO ¢ b, O,

* 2GSH  + HeOy —s GSSG + HO + a0y



1 Oxidoreductases:

~ Debydogorase H/W  emonl s A" [CAD =+ NADH [CADH;  Pormeot
—+ Oxioloses : W /W compol wing  Or W0 prooheed

- o.mc.\w.: Ao(o!c‘na Cy. Pmo!uc:.va WO

-« Peoridases: Usha H.0, b owdize subshrobe. (H loss): Mo v} Pmofucod

2 — Tronsleoge :
" Trw\sCeml\g %mp Pom ome Molecule o onother

2. QR — k«‘no‘se.s
s« Adds Phosphate

2.b - Tronsomnase
#* lransfer amino aer From amime acid b kelo  crcidl... (-‘orm‘l\a mothe—
omho ocldl ond Mw‘na ol amid acl o keto acdl

s Intercomacsion of oMo aclds.

& Nome of eﬂzane ofler amno  achl Lormed).

« -NVH, exd\o«aed with =0
Conbinved. ..



CMne acd A + kebo acidl B —» keb Ac«‘d A 4 Awino Aciol  B.

T T ; St
Avine  Acid + heto  acid —+ ke acd +  Omino ool

Amine  Acid —+ Kelo  Acil Exomples (’Mk & =0 )
% Alanne — Paruvmk

% Glulomole —+ e kebo zlub(o‘e

D A;pof‘mk. — Oxalo acefole

2- C g skav\‘r\\c»scs

> Tm?en‘r\\a cesioe o \Nae/ impodoal  Molecule. Like QOUI'I\j Gluesse
to Blgcwaet\.

- G\|2cozev\ 331\”\060.-

Glu - LpP . Gtlu- Glu - Glu-Glu - Glu -~ Glu

G\‘ cooen S r\U\ase ~ UDP- lucose — qlucoaen
3 2 d 3\2@%\ \‘rmsﬁgu?e 3

<

LOP +  Glu - Glu- Glu - Glu-Glu - Glu -~ Glu



8 - HB(*‘D‘GSCS.

% CO"allaze hndmltasls of  (eockons. Us.‘aa H:0 1o breok ,“33 Nolecules

o  smellemr  one.

kx DProteases ae o )\ape of hao\(olo\ses. Like Trzpstf\

T‘a‘;es of Pml'eo\ses (haolm\«se):

® '\'f‘«aps.n = Breaks Fepl-ide boast  belween L‘asme ¢ Anacmne
Tkp: = La,swe  d Aramme

® C\\ano‘aapsm > Breaks  pephele  bonol  behween Pl\enzla\am‘ne / Tams:ne / T:?Pbplm
Ttp: Buﬂla amino  oclels

® Uloastose = Breaks Fepko'e boadl  belween G‘}ch\e [ Alanine /Valine
Tip: Small tmcharzzal ta/vuru

h— L&Jases,
Breohs / Forms double  bonls % n'ng shuclures, WITHOUT

uswa Ox%ca,en or  waber.

.o - De\uzo!mses: My

Remwes -OH ¢ -H b Bm Ho $ oloube bond. -C-C- —+ —C=C-
Ex: enolose (en ¢« ol » ¢:c + -OH)

l\b - Decodboleo-sa
Reww\g - (0" bo fem -Co,... H » addecd iaslead



b « S«an“aosm
Tronsheose ? Ao ... in Lyases i oddny residne do o bigger

Compo«u\d- BUT odotion 3 Yo a olouble bond op odelibon  forms
C-¢C boads.

L(d - A\ofolase:

Breoks /Poms  C-c  bond.. |6 bisphosphste w  DHAP § G4P

b — Isomerose
Teomerose : Ca(»o(&%ses isomerize bion ba reo:mmdm? bool  shuctwe. Ex: Gilu = S

Mutose: Chm\%es Phcspcule position. Ew ,38P5 = 2,3 BPG

6 > L?ao\ses :

.;alm’l\g Molecules other Via COtfban Cm‘-afn:ng bu\ds \)sic\3 ATP
05 enimg  Soute

¥ S&an%hdascs > hapses Mok use  ATP. sav\l'hases are  honsfermises
o L‘aoses, nol Léaam

e CG/IDDXH loses => Add  Co, usii\j eﬁeﬁag from ATP.



Seecific Calol(&shz

0) Abz&ames:

% Antibodlies aclma o enzymes.

ve \rené specific

» Rot injecledl wih  tomshen  shale.

% Clinicol oppl.‘co.h‘om Abzaw\e M-‘m‘clh'l\} Cocaine eslerose.. usedd o ﬁe(p
add:cks.

@ R‘l 50230\%:

w RNA acl:ua as  a caLolasl

Ex: Ribonucleo proteins:

— Moole of  both Pro"@l'l\ ¢ RWNA... RNA pod ocks as calo-last
— oobllazes RNA ;Pl.'c.wa.

- Cabltazas Pml‘?.’n sdtl'kasls n Prul-e:'c\s.



Ev\z‘ame Tmpe SuMMaaa:
O T HLIL
1+ Oxidoreducloses :

Q- Dehg o'to%eno\ses
Lr Remove H. Us.‘t\j NAD+ o FAD

b-p Oxidlases
le Remave H. Usina Os. g’"\"‘z H20,

C -~ Oxtagemses
L AO'OQ O+ ML ‘;MM} I—le (’O"UM either lom or nol*)

d-» Peroxidases
Le Oxidize  Molecle usi‘ng HoOp. %03 + Hzo  lomed 2GSH « M0, —> 655G + HeO+l oy

2 - Trons Pecoses :

a— ku‘noses

Le Adols P; b molecules Wal'l\a' ATP. ﬂ\asphorabhon

b-+ Tronsominase
Ly TrowsPers beleen -AH, ond =0 Bom  oliPlerent molecules.
Taterconvesion  belween  omine  acids and  kebo acids.

(OP [ebt

-ty behw
C San hases o 1

Ly Ao!olif\g cesiolue b HD shucluce. Tmns(»'em‘ag Gllucose from W?-thcwz onbo 2b<‘oaell-



3~ Ha,dmlases:

Ly Hadakasa‘s of  bonds Vsha Hz 0. Breok“lta bonds.

Ly Protesses ore hydoloses:

® Tnapsin » LA » Belween L‘Js $ A

%) Ch»nolvx&)sin > Bica amotic rirgs: Phe # Tar' 4§ Trp
® tElaglhse = Belween smoll ca: Gl} 3 Ala § Vhl

l‘f"’ L%OISBS‘
lv Bl‘eak:l? / grmn? C=c or r.‘nas or C-C.

[ S g Deh druse
Le De haa'mkm. QeMovM\a -H ¢ -oH Rm‘na, H;o & C=c¢
by Enolose  (ene + o) (c=c +-om)

note: not all o(eh}d(o-‘o‘on rteachons ar@ O{e}\zdmses.
dehydruse: Prodwss  double bond . HeO  prookees
L“%O\se: Uses ATP as eneca} source - HeO ‘Oo’bolmd Somelimes

b- Ve cwboxﬁlahm
d .
le ReMoW\A -C-0 r‘eP,ac.‘na it wih H l;m.‘ng co,

C» S%n“\ase.s
L ao'd«‘l\a residue fo bl'g Pa’gwwr inwh‘na C=¢ / C-C bondls

o=+ Aldolose
le Brecks  C-C bod in  Fuctese-|6- Bisphosphate Pami.\a DHAP & GAP



5 - Isonme.
R-» Tsomerese: isomers L‘} dunamg afom O(ru\\%ﬂeﬁ‘

b Mutose: jsomen bj c‘\ouvaw& P Pos:‘{i‘on

6— Lf%asesz

Lo Foins \raadker resiolues wig ey Com  ATP.
by Syntheloses. Nor San”\c«se

Le Ca/‘DOxva\oses > adolibon of Cos.

Exhoar:

Qibozxanez

Lr bovucleopatein

Ly RNA splt'cn‘l\j ca&ula.sl

Ly Prokein sabesis  cafalys!

AbZaMez

Ly Can  mimick  ofer a\utues- Ve:z, sPecipoc.






E“ZH'MGS - kine.hcs
QG“& Law:

(ale: k [S:l

k'— ..L z SQC.‘
bime

Mid\ae\is - Menhn Etluothom

0,
V. Lemp. x Vo= role ot o specife {53
‘ = Vo= k;'Y_ES]
x at  Vmox : [ES] = [E]l-
all emam edtd os  ES cemplor.
@ k
E+50s s —F,E 4 p
K

k K of Jisso ciakion ES
m:
k of Cormabion ES

kt is relahvel} low... =



Co\ses :

Q® Some enzsgme + Some  resckon  bub  lwe  gubshales.

Rote

Ls come Umex. Different  km. 5

A+B—£—5C

|\
>

£s13

Lv same  Umox because Wi be \-oio.lha salurshed, cuz i end  bolh

wil be some con.

Exed \Or(‘ae [A] + ii\creo\u‘aa Y_B] < Cu‘xed lOM?e EB] + I‘M'lealsfl\g m

Bot \a.nac z Boln lmzc
Ls enzames ?ull\} sakuce beal

L some  Umo

@ Some et\zyv\e bt Olifferent (ecwebions with diRerent  subshales.

Lo Differeat Wmox  and  Diffeced Km

® Diflereat erzymes  + Some  (eockion. ISouams

Ly Difterent  Vmox  and  Differedt  Km

® Doub\:a; / Tn'p\mj .. Concen hredion of enzyme. Same  reackion.

L' Doubles / Tn‘p\es . e Vmae Km S‘vas e same.



Kok

ok Vmox

Vmax
kcal : [E]L keat < ks

* Hta‘\er kcal = More emc(encj

% Look af  wniks.. Vmax = M/ or
MO"A sure “\d' EE] Conosponols Yo Mol

k cot
Km

ev\zame ePP:ciewB ol

(@_Qﬂ%~ Kt ¢ Jm o dired’a prop-

Less koot = less Vmax = less km
A

(s1

Y,

1’

kcol' H ...‘_ -y
S
Mol/l.- .
or M.
= More oqﬁl\il‘j



]_ineweqver - Burk / Double -r‘ec:fmwl Plol:

e G\oin} Rom hape/ bdic b Inear %mPh

V
B"J = hyperholic Ve - Linear

Vo- Umax *® ES] = _I__ C[5] 4 km

[$]+|(M Vo (53 x Vmax
conslout
= ..L = YSJ 4 km \ ‘ -
0 —_— _— D - = k . .L
v 57 xVmox [5]x Viax Vo Vs * -\71\?0; [s3
oo™
3:"\)& v C &> )‘,:kmﬁk_)_ 4
V° VMM ESJ
\3- ik =
Vmox
%(bdfet\l- : M
%-ink = =\
l km
0= b oL > o mey L] s o ws-l

v
Vives oy \Vimonse Unntie km



| ke L

-\7; . VM QAx £$1 VMax

| /N
Al

\

%)/Hm& Vo (fvlm)

>
/s
l /N
Al
- %‘
— vs
/(s



Eclua«h‘on Suw\man&=

QO Michaeks - Menlen Ezuc.‘l(m: !Z

Ls]
5] + Km

Vo = Umox X

% Jeft shfi.. kmdé ¢ A ¢

% QkokL it km b ¢ ARt

® Lineweover-Bud ﬂjé__ o _/lll//

‘ - kﬂ x | + | 3;Mx + C
Vo Vmar  [S] Vmox
* wabs L Keinks =l m: kn
Vnc-r \(10 Umoue

x ShB up = L o Uner |

% Skt downs L4 5 Umox 1

Vmos

<% S'\lﬂ' n‘zl\l < $ - km f = AP"’ ‘

-
km

% Skt Left = -_I 4 = km & = AR 2

—

3



@ kM CO“&"W\‘-

k-| + k?- DISSoci oibton
Kn -

k‘ Formabion

x Ko con  be v\e?}ec(-ed

w ks = keol

@ K ol

kco& = _V"“”‘
LE],
% Unbk » ¢
s Kook =k ok Vo

ke
« B+ B g — L P

b4

i Y_ES]'o [E]; ot Umor.
€o.. VUmox =VEST xks

2 Vimoy: EE](, x K cof.









Enz!aMes - Reauic\h‘on :

Just  weirdd pue  Memo  infa.

Optimum  pH:
* C\Anmhaps?m T mheshine , beeic
T

% Peps‘n . ‘ stemach, acielte

v

% Chdinesterese T

K Popo«'cv\ T

Rate of diffusion:
1+ Conporlmentalizalion

v

~

2" Eﬂzca_ne conphxtna



Enzxane Comple xmg :
pgmvole De haolrogmse ConP lex ... tree (eoctions.
Parwa‘e Def\gokvg ehose:

* P\afuvo“e + CoA — > Acehyl CoA + Co,
3 C Nmm 32

|~ Dt’l\nobtamhon ~ Oxidoceductase
R DeCa/OOx}\a’don - L‘&M

?) =+ Trongfer of Cod - TronmsPrase

LO\CHQ Dehaolm%emse (LDH) :
W= Hewt Subuait M= Muscle  subual. LOH= letramar (U subuts)

® LOK, (Hq) - Present in heod  favos Pamv«ie Pmo!uc{-tm.

® LDH  (n

® | oHy (Hm)

® | pwu, (H, M)

B LOHy (My) -» Presedt in shelebol muscles b Live. Rwvons Lochate proaicHion

Lactole Dektd,dlbaemse :

NAD+ NAOH

« Loctate I PB cuvale

‘ {"\
N4+ NAm



Lereversible  nhibilars:

@ Covaleal  Inhibihas:

— Orgonophosphales A
L DFP (o -tsopoopyl  flowo phocphate) P / P4 seine aa
v Sarin %os
b Malatkon & Pacalhione /vDeodlj
= Onzmophospl\des binel %o Acelh‘ Cholineslerose.
= I Ui 1" Seane  enzymes
S+ At clescly

— Aspirin
% Binds b COX (M\'tl-'chs arochdlonic actol shetuee)
> Adds ace% 3mu|o bo  sorie.

@ Troesikon  shale mloanes (suicide ‘“":b‘l"“)‘

— Denicillin
= Buds b 3\350 ?epl.‘dal ‘rmFepJ-‘ulose . Boacledn  cell wall
= F-Lo«cl‘ow\ n‘az Mimic e hoasihon shale m‘°3“"

=> Sen’n!

—» Melho brexate:
w Mimics  folole. Colate used in  nucleokde Sanﬂtesa
x Minics  subgirole oub?ue



Mechoasm:
Diﬂadm folole  Reductose

L DHER

Di Haoh) folate » Telm Hadro folate
Trackve DUf Achve THE

L Cf’e'\z'ane e T sanhqse

AUMP : » o TMp

T s\dnﬂ\as&

& THY ochvoles it

& Meolrexale  bindls o DHFR  wih ueau aﬁ'.‘m'la. No THF... woe T synhhase

so no Nueleokdes ?rodnceo'--- slows coacer %mwlh

O Heowg Metols:

® Hg, [Po/ M /f = Non-specife  ubibiton  in \wak olases

(¢)) \43 Po?soniaa:
* Binds b -SH 3m|n in  non-achlue sile {‘eafm
" C\Mmeaes aclive sile 4  inoeliveles enzgme

@ Pb Foibom‘a :

« Reploces  Col /Fe/zn

w Allecks CnS due fo Co replacement

w Alfeeks RBCs  due b T replocement- Anomia.



A“ode 2y f e%ulak;onz

Aspartole ¥mnscwbo\ma\ase (ATCose) -
%12 subusts. 6 cahlah'c. 6 Qeguwoj. Cyvy . Allostenc erzyme

x ATCose prooces  CTR, TP, UTP. Aspodate i  subshule
« CTP  inhibie  ATCose (e Bolbod) on maulubra site

x ATP  oaclvakes ATCase o re%ulo.lma sibe

» CTP = shit b vight + Tslale = kso T ¢ ML

W ATP — skfh bo  1eft = R-shale — keo L 4 A2 T

C ovelenh Reaulahom
% Addikien of Pi on ca lo  either ochvole o inhibit  Jhis enz}ne.

¥ Addilion o P on an Conlob‘n.‘:\g -OH-  TThe /Ser/Tnar



Revem:b\e Coveleat  Modificotions:
Phﬂsp‘\mﬂa\ahor\ on Glucaaoh - Reloked enzymes Achvabon
Pl\osPl\orBjoRm on  Tawln - Reloked enymes > Tnockvakion

GluCoam Pc\“\won Aclivebion = Phaspl\orajohon an Kinases

Tnsulin polkuog Activabon = Dephosplvralohm Lj lesphabses

Q\&&coam fahosgakoﬂd\o\se exists in R ¢ T Foam. P\lcsykoralahon shabilizes
Me R-Fapm... s‘ab:\.‘;a\g fhe uzane.
Gll»&ae_n lespkofalw.
= Pl\osp\\«alose. a = R Ferm p‘\ospkoralakol
> Plosplorglose b = T form, dephosphay oted
- [AMP . R Pum
=> TATP z T (‘Om
=S T de.ose ) T pom
Zymonens:
g0 N
pfvprown T Prole-‘l\ Ana“o lenﬁfwael\ -——_)—b At\a.-‘l'l'u\s"l\
rP"" ghond t.%e-." shrowel

fat €

» l-rngil\oaen 1 — Trwosm
:LM WNTC:M
removes ¢

h‘a‘m‘f\oaen convertaol

o actve kw‘ps-‘n



Quic Stmmw» on different  euomples  of fegulmlfons:

Q@ Tmewrsible covaleat  iahibikion
- Of’% (L) P‘\osPhohs ~ aceinl cholineste rmse
- ASP}rM ~ COX

@ Trowmsiton  slole ma|ozs inhibibors
- Melholrexate DHER

- Penicilkn 3l‘aupepkolal Iranspephiotase

@ Melol nkibilogs
- \'\3” ~ d:su\ﬂu&ohal bonels  on M
B s G 2 /R

® Reversible Covileat  podliCicolion f‘e%ula\:m:
ocivetul: Pi /AMP
- ﬁ\osphnalohm ~ Gla,coa,en Pl\osphotalose./_‘

\_{ tnncvted: ATP /Galurwte=b-phosphate

® Tirevensible covelent  Woclificolbvn (‘e%do&im:
- T ‘\‘ — T '
ﬂaP Aoaen w-bm ﬂa.Ps.

N-fermirus

® Albstenc  binelin re%ulahon:
- ATCase n~ Aclivated: ATP /Ink:b:l-ed: CTP



/’\dmbo\*c Qeaulo\iov\ E xmplesz

® Feed bock inhibtkien / Product  inhibikion:
- Heolinese & Glucose - 6- phosphate

- G\l\acezen fkosrhmgluc 4 Glucose - 6- PhosPholt /ATP

-ATCose & CTP

@ feedbade  aclivalion: (ompifeskon)
- Blood c:oo\aulcuh'on

@ feeolFoworsl  ackvahon: (Bue)

- Increose  prodlncks foat !

Lo leaco\\as.‘s-. Alle—  (ole ofeicm.‘m'ag step... Pmctose»l,l;-b?spko;‘o\\ale ochivale pumule
kinose ... phospho e anwk fo fgmw.h... foster!

- Decreose substole  fosl!
Lo Reuw-‘t\a lowie /pon'sonou Substrotes ha, do.'a; (eeol@rvon! actvelin to be Bgen

@ Commilted Shep G‘B Col%sis: (it + wire 4 esergentc)

- Glucokinase / Hexokinase ~ NOT  combed  slep

- Phosphofructokinase (PFIK) IS  commiled slep

lA»\‘6? /M‘ Ulh'?,u&
Becowe %\wmc- 6-photphole  con umlerao Hany Aifereat  canchions ... a(amgeﬂ
Cormabion. .. nucleic  acid s‘aaﬂ\esis... el

BUT... he (ruchose-1,6-8p WILL (007 fom Y«aruw-k on(a. So:

Ly Gk/HK wot commited shep.. PFK i commbed  shep.



@ RO\‘Q - L?n“hna in G[Bcohasls:

- Slowest

- Hfak‘s‘ Ea.. (B%Wm A’TP M“}
- Hi.ah kM volune ((ou ow.‘dla)

- Commilted Slep # Roke -I.w.-ma, shep

Glg,oal%h‘s: ﬂt:sphoﬂwlok:mse... Fuchse-6-P — Cetose -[,6 - BP
=> Rate -Lawmiks Skpz Glucokinese..  Glucose —» Glucose- 6 - phosphale
= Comm:ltedl 5|»eP: P‘laspha Cruclokinose... Fructase-6-P —» Feuclose-1,6-BP

Diseose Diog nosis:
- Crealine  Phosphokinase (cpk):

- Cpki : CPK' BB ~ ra;'\ /’(}‘(M 407/ .ENB 20’)
-CPk2: CPK -MB ~ heot /cocdlioe muscles
-CPk3: CPk- MM ~ Skelelal muscle

- Clevated! level in  one of  fhose isozxams inolicale o‘omaag o e

fissue

.
B-a=
- Necrosis

- ble bbiwj

- H*%h leves of CPK-MB.. Heod Atack!

Cm&pohd:’j






Enz-yues - Cofacton ¢ Vitowis :

Sunnan&s

Woker soluble + Achvahon-‘rrm(-'er coenndmes

© Vilomn B1 ~ Thiamin Paropbsphkx

Dea\(bondlol-'on-

Binds o enryue  via Ma"... cheledion.

Pamva-l-c, De)\adwgenue (3¢ pyrmte o 2C Acsy C)

or-kelo a[ut,m;, o[eyadmam‘,_ (BC ox-kehghlamie b 4C  suctiml CoA)

@ Uitomin B85 ~ Pankothenc Aid:

forms Coenawe A.. Postothesic octdl : pasteic el + B-clenie .
Cdﬂ'lam Covbs /Pm!'e-'hs [Lipids vetobolism ol €:0. Foms R-E-S-R'
pamvak Dd\adm%cnasc (3¢ pyrawle to 2C Acekg Coh)

Cﬂ-n\e Sanl-hou (lfC oxaloccetete + 1€ Ocd\d\ Cok — Cih'ah.)

@) Ulown B6 « P*dfidOM\ Phos phale:

Amine  Aciol  melabolism La, usbg lroasaminage s

AAs < keb oacbl conversion

Alanine  + o¢- \lel'oa\uiamk = Puamval-e + Glulomole
Aspodale + u-uek%hmk == Oxcbacelole + Glulomale



@ Vitomn B9 ~ Biokin

Corboxglahor\

Covaled bond via Lcaso‘ac n ochve site

Comes from Food § baclene,

Avidn  Com  vouw % bids to  bicka. Biokn dct‘.cma.
ruvele Colbo.-alwa (’p%mvule —+  oraloacelale)

Acehb\ CoA Cwl,oazlm (At‘b‘ Cod — /‘::\anal CoA)

(,do‘c( - Soluble + oxiolation- reduckhon Coenzam;:

/ kp(d-solnblt

® Vilamn A ¢ C:
USC. me lals Cor Oxa%en }r‘m&r

@ VUitowin 82 ~ RiboPovin

Procuces  [lovin  Adenne Dimucleokte  (FAD)
Flavn + Pi — FMN

TMN + o«dcnalouie — FAD

FAD binds coalody b achie whe. P goup
Tokes M (e) ome La one

Coms  double bondts 4 chsulRde bonols

Succinsle dekah%m (succinsle —+  Cumsate)



@ Vitomin B3 ~ Niacin

Produces NAD* ¢ NaDP*

Cosubstobe.. non-coveleat bm(m(?

M”& dckaekuamses we i

Wis in  Loclste deiadwam oclive site bids do H on -0 ¢ weches the bond.
Laclote d@l\ad(uauase (3¢ Lackle — 3¢ pyrure)

?\amvde dckadmaem;e (3¢ Pyrte —v 20 Jeehy Cod)

oc-ltekalul-amk dekahamu (s¢ ot-hobogluenaie o k< suaim] Cot)

@) Vitown C ~ Ascorbic  Aciol

Anti oxidlont aao‘m‘ roolicels

Ha,dm-ajohm of Prz;c [} 5 . Prolal )Ia dlhta lase «

Proline » oc-ltel-oa(ul-uu\e + Vi —s H3'(' Po + succindle 4 Dehncl- vke « Co,
Polre acls as a wd:una oaml, hmm\a ot -keko a\u‘amle i Succinale.

Us-C « R+ — Wik-ce &+ RH

Rodical Vit-C 15 shable due b ring. shuclwe. Eleckon mwes tn e ring.

Mek'/k n eﬁznm;:

24

® fe : choaloh'n / Maughb-’l\

4

® za + Cobenic Anl\admyz , Alcohdl o(ehadmaunse

® Ma”‘ Hevokirase. , thiomine paropltospltoh

L Chelotion



A [C ohol Dekgdmzcmu s Zine:

Se,n‘m ¢  MHislidine Pull U fom  alcobol

The e ethoxide slabalized Lg Zn”

Alcohel deh}dmse.
Corbonic.  An e

L%pia(- Souble  Vilamins:
Sumory
A - Uislon 4 aml»)\ + vepcveluchon

k = blood cwgula.l"ol\
E - adioxdont

D - Reaudo&ha Co\z* b Fl\osp)de Mmetobolism

R-0° Cormedt.
O.lo{d\a de LPomeol

-“\eb' Rre "fanspoﬁed in bodl via lhe |-'pofn>leh C‘\a\bmm



Vi’mu‘.n A=
% Colledd Relinoicts (Qe‘iwl /Refina) / Rekinoic Ac:e!)

* Den‘ved PoM Q-comkv\e c\ewoae in  sSmall jnlesknes to 8.‘ve lwo moleeules
of Re\inc\

Tm?o(\:

@ -corolene.  absorbed

® Cleovge w2 Relinal. Relinal + Rekinel

® Relinol + (‘allg ocd = Qe\ina\ Esler

® TMfo(M via cka\onicm\s bpoprotein  in  blosel

® Goes lo livr & shored

® When needeed it releases  celinel  iato  blovd.

@ fRelinel + Relinol Biud  Polein (RBP) 4 TMs“larel.‘n Complex
® Retind  complex goes fo Braet cells

@ Relinol to Relinal  O0R  Rekinoie  Actol depeaol-'lka on cell

Ulamin A Fonekions:
©) SPe(mo\'anMsisz

% Rekinol % Relinal s NOT Rebinoic  Acidk
@ Uisio\ :
% Relinal ~ No Rekinel s NO Rekinoic.  Aciol

x Welinol oxvolized o Relnal in Rekina cells :n e«ae.

@ Gmw“\z
* Rdn‘wm Acid & No RQ‘?N’l s  No Refinal
% ‘Re\iw\ oxidized Jo  Rebnor  Acd  in "w%el- cells... used [r OANA del-‘m Qeau)al-‘on.



MeMo l
Re‘h\oic Acd: G tow th ov\l}
Reh nal :  Ussion 4 Reproluchon

Rebinel: Reprodludion onlla.

Vilawn D ~  Calcilnol:
% Comes [om cholesterdt

o Sunthesized in “"’“'3 or bwm del

Vi "ﬁﬂi ) D Savl MS:

® 7-o{d\3dmoho|¢sl-ml —L + Vlamin D3 = Ska
Lvapor\u Viltamia D- bhd-‘na proten

® Eraua\cicwl 02 + Cholecaleifawl D3 = Uitawin D2 & 03 = 0ul
I+ Trwcpud Cefontvm

®» D2 ¢+ D3 qoes o liver

® D2 /03 26 pdenglore | Caleioliol

@ Colcidiol laoes bo ]c,olne.a.x

® Caleidiol L bydovglose. Caleikriol

Y

Active  form



Ui\-amit\ D Rinchon
= Actve VUL D.. calcilid  entes cell.. bads b inbmcelulss Ud. D recephor
—v Ulasin D inberncs 4 Regulotes  DNA  heovs crphion (bhe rebme 4ct!)

Chibeome !
% Re:aula{'.‘wa Co.rc $ P\\osPMe seum  levels

cutside  iden:

Vllamin K-
w Found in tree  Boms .. K1 Jk2 /K3

% Comol in Plcu\k t  abeshnal  bacteria
s A %u:‘mne ... maole flom ?luime
» S-an“\eﬁwd flom %ul becleria !

Ui“aﬂi n k cmdion:
Blood Cowaulahm-

Tol«es Pw‘ in CNboxa ldion  of  Glulomic  Acid i Co/'aaxaalul-ouale.

Cafbmaalukmafc hclras in Cooa,ulafh. SO! Utk = Blood Coaa.u’a%bn.



\/itomin  E:
Funclion: Anli oxidont (it hos oing e Ub.C)

Achve Form: N.-Toco F}«erol
!

Memo: E = aabioidont = Pl&v, = n‘n;
v

looks  lihe
Pkeaol






Pro\ein Pun‘ Reakon:

Fived P 1:

Low pU=  ve ckw&e
Hl‘ah PH:) -ve d\ocac

Low pl = more e

H.‘gh pl = mMoe tve

Anion- Exc‘\o\nae Chnmakg ﬂ-phg .

% All ave aoes oul P:rs\v
x Less -ve goes Reed

o Wore PI o Less PI 3085 ou‘ P.rs|~

Colion- Exc‘\omae. Chnmakg mpkg ‘

w» Al -ve aoes out Bk
% Less e 3oes Bedd

v less PL o wmore  pl Soe; out Db

Amn:la Chomalo ampll3=
- concomnavaln 4 klal\ o'-'l’m’ig bo yumse.

- Conconovalin A binds b beads wilh Zluw... add olob edra oo 3|ms< lo delach Hhe

conconovelin A.






.Pm‘ein Aml\a,s:‘s

® SDS:
- De’reﬂsm’:

- Mobes  all  prdems i SDS-PAGE  some chape 4 same  CHARGE (uyw

) Reduca‘l\a Aaeo\\s ,B-Me / OTe:
~Reduces  § RBreaks e disullele  bonels

® 2D- PAGE
- Tsoelechic gowsmB 4+ S0S- poae
( bw pI a-a h:‘gk pI o0
Low p¥ Hfal\ plf
©) Q)

Low PI z -ye : 8023 fo e

u‘%‘\ ?lz e « aoes e e



® Immumb(ollmg, / Weskem Blo“maz

1- CO”B out SDS -PAGE

2- Tonshe fom  Gel o poper

3. Use odibooles to lum on o s:‘%wl 53 odiwi#n; enzyme.
y- Veeg specife  lo  individual  protens.

® ELISA:

- Enz-am Linkodl  Tymmuno Sorbel Ass'a\}

~-More  semsitie ¢ upial  than iMuaoHolknz.

- Adibodies en  plate  oleled onkgen & bid

- Anhbod} bed b0 emgme i added  which bbb adbenr onbitody  conplen
- \Aloushh\%

-1l Pfﬂeil\ neeoledl [0 delect s ?resml... W\hboda-enzam is bomed a.‘vas

o cdor

-1¢ Pro‘en‘l\ tof PI'GSGAL %(lw} 3“& Qma with wo\s\\mg t © colo~



@ Eolmon Deafecaakom

~PITC s wed o c\ewaae one AA ol

- We loke PITC - AA andl mgze lndpe of AA.. ua‘l\a c[\mlbamphg.

- (A,or‘ls R ONLY 50 omiro  acids

@ Pephole cleowae;

- C«aowaen Broniele: Aller  Melhionine

-Tr%Psu\: Mer Lyshe  or  Anynine (LA). NOT it ober 1w Prolie
—Ckau\'naPs:‘m Abler  Phe ... Tar . Tp. NOT it ofer »  Roliee
- Eloglose:  Alber G“B e Mo Valoo Ser. NOT if ofler &  Poline

- Pepsin: Bi«e... Like c\\%mlnaps:n ,odd lew Not 0 AFTER s Proline



3D - shope  delerwinskion:

X.- ma C nésla\\oamp VS NMR - sPec‘roscopJ

- Deotetn  in aa&lnl Cam - Peolen o,ueos Form

- Domal yre dape  wihen - Gives shpe Ghen polh Gacllom]
potein i fwl.'m} Lde Teshote Wb ko Reskie  Hb.

- Deled  electron . Moznehc Liekdts.



