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sBiologicka lecha“
lecebneé uziti telu viastnich molekul ¢i tkani

= substituce proteinu (nejen defektnich)
- enzymu, hormonu, apolipoproteint,
transkrip¢nich faktoru, ...

= bunééna lIééba - kmenovymi bb.,...
= genova lééba - inhibice, substituce, aktivace

= inhibice/aktivace regulaénich systému

- monoklonalnimi protilatkami
- interferujici RNA (mIRNA)




Prva genova lécha -
alipogen (Glybera®)

® |écba deficience lipoproteinové lipazy

" transmise genetické o — o
informace do vsech | instalace DNA do vir

bunék téela pomoci

triliénu virovych ¢astic || prenos DNA do buriky

® cena 1,6 mil. USD/pac. @

transkrlpce




Monoklonalni protilatky (mAb)
- exploze ,,biologicke lechy

m v ére ,molekularniho® pristupu k lécbe
muzeme inhibovat funkci presné
definované molekuly, konkrétni struktury

m >500 ruznych monoklon. protilatek:
. onkologie
- autoimunni choroby
- Alzheimerova choroba
. infekcni choroby
. alergie
- kardiovaskularni choroby



Priklady cilovych struktur
pusobeni mAb

m regulatory metabol. a reparaénich déju
" cytokiny aj. — TNFa, IL, sclerostin, RANKL,...
" enzymy — transferazy, konvertazy,...
" receptory — HER1,2,...
" transportery, iontove kanaly,...

m somatické bunky (tumorézni bb.,...)

m cizorodeé antigeny (bakterie, viry,...)



Historie vyvoje
cesta dlazdena radou Nobelovych cen

Astrid Fagraeus objevil, ze za
tvorbu protilatek jsou Daclizumab — prvni
zodpovédné B bunky Prvni mAb schvalena ke humanizovana mAb
(plazmatické burky)® klinickému pouziti u rejekce (rejekce transplantatu)

transplantatu: Muromonab-GD3 —

mysSi protilatka®2

Paul Ehrlich navrhuje ,teorii postrannich
fetézcU” pro interakci mezi protilatkou a
antigenem (teorie zamek-klic)

Adalimumab — antiTNFa
prvni plné humanni mAb

César Milstein a Georges
Kohler vyvinuli metodu pro
vyrobu ,vlastnich® protilatek

Alirocumab, evolocumab
— prvni pIné humanni mAb
PCSKO9-inhib.

Abciximab

in vitro prostiednictvim —prvni
piiasavy hybridomu chimericka _
Objev tetanového Linus Pauling protilatka Idarucizumab -
a difterického potvrzuje teorii (frament) E=@Ant humaniz.

antitoxinu
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154 Nobelovena 1984 Nobelova cena
Linus Pauling César Milstein

1908 Nobelova cena
Paul Ehrlich

1901 Nobelova cena
Emil Adolf von Behring




Struktura a funkce
imunoglobulinu

m produkce B-bunkami
= imunitni odpovéd’ na riizné noxy

m 5 isotypu Ig (cirkulujici ¢i vazané)

IgM — multivalentni rychla aktivace fagocytozy

IgD — vyznam v maturaci B-bb.

IgA — secernovany do vnéjsich sekretu (sliny, miéko,...)

IQE — alergické reakce, kontrola fce mastocytu,...

IgG — cilena odpovéd’,,druhé faze“, =80% vsech Iqg,
vysoka specificita a dlouhy efekt (t,, — 3 tydny)
terapeut. monoklon. protilatky jsou typu 1gG



Protilatky - imunoglobuliny

variabilni oblast — rozpoznani
a vazba specifického cile (antigenu)

&

lehky

Fetézec\

konstantni oblast ‘ |

— spole€éna vSem Ig

tézkeé retézce

__ Fab (fragmenty vazici antigen)
— rozpoznani antigenu a jeho
vazba tj. imunitni detekce

Fc (krystalizovatelny fragment)

~ —rozpoznani lg bunkami a proteiny

vlastniho imunitniho systému
— zajisteni specifické imunitni
odpovedi (fagocytozy, lyza,...)

Sompayrac L (2012). How The Immune System Works. Hoboken: Wiley-Blackwell.



Vyvoj monokionalnich protilatek

napr. ibritumomab

\ == mysi variabilni
napft. = mysSi konstantni

abciximab &= lidska variabilni
&= lidska konstantni

napr.

bococizumab

napr.
alirocumab
vysoce imunogenni
100% mysi Ig

stale imunogenni
cca. 30% mysiho Ig

iImunogenita

stale imunogenni
cca. 5-10% mysiho Ig
nejméné imunogenni

plné mysi chimericka humanizovana ,plné” lidska
1. generace 2. generace 3. generace 4. generace



Inkompletni protilatky -
fragmenty imunoglobulinu

zakladni typy fragmenti imunoglobulinu
vazajicich protilatku

A

N

@

v

F(ab), scF
wsingle chain“ fragmenty
lepsi dostupnost po s.c. podani, nizsi naklady,
vyrazne rychlejsi degradace
napr.: idarucizumab (antldotum dablgatranu)

L (2012). H e Immune System Works. Hoboken




Tvorba imunoglobulinu -
polykionalni vs. monoklonalni




Sekrece imunoglobulinu B-bunkami

plazmaticka buiika “\ )
— kratka zivotnost v C|rkuIaC|

7
protilatkové
receptory g&ntigen ¢ —_— ]s A

O =< sekrece protilatek —

. =~ 2 tis. molekul/sek
B-bunka - aktlvovana - bunka\A O <

specif. variabilni
oblast v kazdé B-b

pamét'ova B-bunka
— dlouha zivotnost v cirkulaci,
rychla odpovéd pfi recidivé

Sompayrac L (2012). How The Immune System Works. Hoboken: Wiley-Blackwell.



Pocetné B-bunky produkuji protilatky,
které se vazou na ruzné oblasti antigenu

u 3\
E/’

Plazmatické burnky
produkujici protilatky




Pocetné B-bunky produkuji protilatky,
které se vazou na ruzné oblasti antigenu

Plazmatické bunky
produkujici protilatky

1. Khanna R (2011) Immunology. Oxford: Oxford University Press;
2. Sompayrac L (2012) How The Immune System Works. Hoboken: Wiley-Blackwell.



Polyklonalni vs. monoklonalni
protilatky

~ |
polyklonalni
protllatka
monoklonalni
1. Khanna R (2011) Immunology. Oxford: Oxford University Press; pI'Oti Iétka

2. Kéhler G, C Milstein (1975) Nature 256:495-497.



Zpusob aplikace
- rozdily v pusobeni

m hitrozilni

» kompletni biol. dostupnost

« moznost aplikace velkeho mnozstvi latky

« vySSi riziko alerg. reakce a nizsi komfort
m podkozni a intramuskularni

= nizsi biol. dostupnost (25-95%)

= moznost autoaplikace doma

= VySsi bezpecnost



Eliminace z cirkulace

m zprostredkovana cilovou strukturou

= po vazbe na antigen rychla eliminace
endocytozou, degradace v lysozomu

= zavislost na vazbe s antigenem, pri jeho
nedostatku je eliminace nelinearni

m zprostredkovana RES (endotelie, fagocyty,...)
= pomalejsi, ale linearni eliminace

» vazba humannich Ig na Fc receptor
bunek RES, vyrazné prodlouzeni ucinku,
vysvetluje kratkodoby efekt mysich Ig



Monokilonalni protilatky:
potencialni omezeni

m hutnost parenteralni aplikace (s.c., 1.v.)
m zpravidla vyssi naklady

®m Imunogenita — tvorba protilatek proti mAB
(vyssi riziko u mysich mAB)

m bezpecnostni profil monoklon. protilatky
obvykle souvisi s cilovou strukturou a je
specificky pro terapeutickou oblast pouziti



NU - specificka toxicita
- imunitni reakce

m toxicita vazbou na cilovou strukturu

» specificka podle mechanizmu ucinku —
napr. anti TNFa potlacuje imunitni odpoved
— vySsi riziko infekce
m toxicita imunitni reakci
« relativné vzacna u humannich mADb
» snizeni vysledného efektu (zvysena
eliminace Ci inaktivace mADb)

= lokalni Ci celkova imunitni reakce
(pruritus, exantém,...)



Srovnani se ,sfarymi tahouny* -
tj. s klasickymi lécivy




Rozdily mezi biologickymi (makromol.)
a klasickymi (malomolekul.) Ié€ivy

velké molekuly (biologika) malé molekuly (malomolekularni léky)

produkce geneticky upravenymi bunkami syntetizované chemicky
nebo purifikované z prirodnich zdroju nebo purifikované z prirodnich zdrojt

mimoradné vysoka specificita dostate¢na specificita, nékdy vsak variabilni

vyhradné parenteralni podani zpravidla peroralni podani

eliminace endocyt6zou po vazbé na antigen,

&i fagocytézou v RES metabolizovany a eliminovany jatry a ledvinami

ucinek vyhradné extracelularné ucinek intracelularné i extracelularné

Iékové interakce nepravdépodobné relativné casté Iékové interakce

delSi polocas (tydny), méné ¢asta frekvence kratSi polocas, ¢astéjsi frekvence podani
podani (1x za 2-4 tydny) (1 az vicekrat denné)

zpravidla neprochazeji HE bariérou nékteré prochazeji HE bariérou

mohou byt imunogenni imunogenni jen vzacné

upraveno podle: http://www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs



Monoklonalni protilatky v kardiologii

m
nazev

abciximab 1994 protidestickova lécba, chimericky fragment (Fab) ReoPro
inhibitor GP rec. lib-llla, inhib. rec. llb/llla trombocytl
digoxin 2001, digoxinova toxicita fragment ovc€iho Ig (Fab) DigiFab,
Immune Fab 2008 vazajiciho digoxin DigiBind
alirocumab, 2015 hypolipidemikum, pIné humanni mAb — Praluent,
evolocumab inhibice konvertazy PCSK9 blokujici vazbu PCSK9 na Repatha
— zvyseni nabidky LDL-rec. LDL-rec. a na apoB100 —
a snizeni nabidky apoB100
idarucizumab 2015 antidotum dabigatranu humanisovany fragment mysi  Praxbind
protilatky (Fab) vazajici volny
dabigatran
MEDI2452 klinické antidotum tikagreloru fragment humanni protilatky
hodn. (Fab) — vazajici tikagrelor =
caplacizumab klinické antitrombotikum, humanizovany fragment
hodn. tromboticka

variabilni domény mysi

trombocytopen. purpura protilatky (nanobody), =

blokada vazby trombocytu na
multimery VWF



Abciximab (ReoPro®)

m protidestickovy lék
— blokada agregace
m blokada vaznych receptoru lib/llla

m fragment chimeéricke protilatky
(mysi/lidske) anti rec. lIb/llla

m inhibice agregace u vaskularnich
intervenci a akut. koron. prihod




Alirocumab (Praluent®)
Evolocumab (Repatha®)

m plné humanni mAB

m nizkeé riziko vzniku
neutralizacnich protilatek

m specificka inhibice vazby
PCSK9 na LDL- R

m efekt pretrvavajici 2-4
tydny po s.c. podani




Bococizumab = humanizovana mAB

— riziko vzniku neutralizac¢nich protilatek (=20%)

The SPIRE Bococizumab Lipid Lowering Trials :
Development of Antidrug Antibodies (ADAs) and Attenuation of LDL Response Over Time
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Bococizumab = humanizovana mAB

— vyssi riziko vzniku neutralizacnich protilatek

The SPIRE Bococizumab Lipid Lowering Trials :
Development of Antidrug Antibodies (ADAs) and Attenuatlor* e Time

140 - O
120 ~ o <« Placebo

ADA > 1:5,674 (1 in 20)
100 -

» ADA >1:1,176 (1in 6)
80 -

8% - 50

LDL Cholesterol (mg/dL)

- 25

ADA Positive (%)




-..inUu nékdy se chybicka vioudi




1zoenzym PCSK9

(proproteinova konvertaza subtilisin/kexinového typu - 9)

komplex LDL-R/PSCK9

AN

izoenzym PCSK9

proproteinové konvertazy

»soubor 9 enzymu aktivujicich
proproteiny (prohormony,
proenzymy,...)

» aktivace insulinu, natriuret.
peptidu,...

» kontrola metabolizmu lipidu,
glycidu, krevniho tlaku,...

> ,,historické* oznaceni
izoenzymu podle podobnosti
s proteiny steny kvasinek

1. Stein E et al. N Engl J Med. 2012;366:1108-1118; 2. Duff CJ et al. Biochem J. 2009;419:577-584; 3. Lo Surdo P et al. EMBO Rep. 2011;12:1300—
1305; 4. Horton JD et al. J Lipid Res. 2009;50(suppl):S172-S177 Model vazby LDLR k PCSK94, upraveno




Regulacni funkce izoenzymu PCSK9
- kontrola recyklace receptoru LDL

receptor

LDL
recyklace

LDL-R

recirkulace =150x

endocytoza

lysosomalni degradace
lipoproteinu

Lagace TA: PCSK9 and LDLR degradation. Curr Opin Lipidol. 2014;25(5):387-93



Regulacni funkce izoenzymu PCSK9
- kontrola recyklace receptoru LDL

recyklace
LDL-R

receptor
LDL

endocytoza

degradace
rec. LDL, apoB

a cholesterolu

Lagace TA: PCSK9 and LDLR degradation. Curr Opin Lipidol. 2014;25(5):387-93



Regulacni funkce izoenzymu PCSK9
- kontrola recyklace apoB100

recyklace
apoB100 a LDL-R

receptor
LDL

endocytoza
o
degradace LDL-R
‘; D> + apoB 100
apo B100

ecyklujic
endosom




Blokada izoenzymu PCSK9
- snizeni hladiny aterogennich LP bez
deplece cholesterolu v bunce

receptor recyklace
LDL rec. LDL

LDL ) endoplasmat.
endocytoza retikulum

7N
&
& SARARRT

* ‘ ‘% endosom
<~
‘ NNNN‘\ _________________________________ )
AT 4. '



...l mezi hypolipidemiky

Ize najit rozdily

NAJDI 200 ROZDiLU
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Uces déla élovéka,...

c
1€k deélaji realna data




Efekt evolocumabu na pokles
KV prihod behem 36 mes. podavani

m st. FOURIER
(3. faze hodnoceni)

m median sledovani — 2,2 roky
m pocet: N - 27 tis.

m standardni bazalni lécba
(v€etné statinu, ezetimibu,...

The NEW ENGLAND JOURMAL of MEDRDICIMNE

|| ORIGINAL ARTICLE ||

Evolocumab and Clinical Outcomes
in Patients with Cardiovascular Disease
LMD,

. MLPLHL,
A0,

Marc 5. Sabatine, M. D, M. . Antho
Marimon Honarpour, M. D,
ulia F. Kuder, M.A

Peter

Scott M.
s 4_nd T-E'IJ-E' R. Pedersen, W
ttee and Investigators™

ABSTRACT

BACKGROUMND

Evolocumab is a monoclonal antibody that inhibits proprotein convertase subtilisin—
kexin type 9 (PCSK9) and lowers low-density lipoprotein (LDL) cholesterol levels
by approximately 60%. Whether it prevents cardiovascular events is uncertain.

METHO DS
We conducted a randomized, double-blind, placebo-controlled trial involving 27,564
patients with atherosclerotic cardiovascular disease and LDL cholesterol levels of
70 mg per deciliter (1.8 mmol per liter) or higher who were receiving statin therapy.
Patients were randomly assigned to receive evolocumab (either 140 mg every 2 weeks
or 420 mg monthly) or matching placebo as subcutaneous injections. The primary
efficacy end point was the composite of cardiovascular death, myocardial infarction,
stroke, hospitalization for unstable angina, or coronary revascularizatdon. The key
secondary efficacy end point was the composite of cardiovascular death, myocardial
infarction, or stroke. The median duration of follow-up was 2.2 years.

RESULTS
Ar 48 weeks, the least-sgquares mean percentage reduction in LDL cholesterol levels
with evolocumab, as compared with placebo, was 59%, from a median baseline value
of 92 mg per deciliter (2.4 mmol per lirer) o 30 mg per deciliter (0.78 mmol per liter)
(P<0.001). Relative to placebo, evolocumab trearment significantly reduced the risk
of the primary end point (1344 patients [9.8%)] vs. 1563 patients [11.3%]: hazard
ratio, 0.85; 95% confidence interval [CI], 0.79 to 0.92; P<0.001) and the key second-
ary end point (816 [5.99%)] vs. 1013 [7.4%)]; hazard ratio, O.20; 95% CI, 0.73 to 0.ER;
P<0.001). The results were consistent across key subgroups, including the sub-
group of patients in the lowest quartile for baseline LDL cholesterol levels (median,
74 mg per deciliter [1.9 mmol per liter]). There was no significant difference between
the study groups with regard to adverse events (including new-onset diabetes and
neurocognitive events), with the exception of injection-site reactions, which were
more common with evolocumab (2.1% wvs. 1.6%).

COMCLUSIONS
In our trial, inhibition of PCSK9 with evolocumab on a background of statin thera-




Efekt evolocumabu na pokles
KV prihod behem 36 mes. podavani

pokies LDL-C o 59% pokles prihod typu MACE o 20%
_— 0% 9.9%
LDL Cholesterol fourier o | Hazard ratio 0.80
(95% CI, 0.73-0.88)
100 - 8% 1 P<000001 79%
Placebo 9 Placebo
DN, & & o 9 0 T4
80 - ‘f 6%
0

3 01 Cohort of 11,077 patients who S 5%
E g » had all measurements through 120 weeks c
E + did not discontinue study drug § 4% - Evolocumab
% 501 » did not A concomitant background lipid-lowering Rx Q
3 > ¥
5 40 - 0
é 30 '—w— 21

20 - Evolocumab 1%

10 - 0% - r . ' ' .

0 ' - ’ 0 6 12 18 24 30 36
0 12 24 3% 48 60 T2 8 9% 108 120 Months from Randomization




Klady a zapory inhibitoru PCSK9

m prva hypolipidemika nesnizujici
zasobovani tkani cholesterolem

m efekt srovnatelny se statiny (pokles
mortality/morbidity)

m prva data ukazuji lepsi toleranci i
bezpecnost

m vysoké naklady, t.é. v CR 1 davka =
12 tis. K¢ (24 tis. Ké/meésic)



Inhibice genové transkripce
pomoci miRNA (siRNA)

® jednoviaknové retézce nekodujici RNA o délce 21-23
nukleotidu

" fyziologicky se podileji na regulaci genové exprese

e D U: Ui ﬂﬁ T Hﬁ S
I\ U Q. DNA
%bm ”
= O .
O |
SC“C:,D)' | SNE'L\G O MICroRNA




Inclisiran — oligonukleotid (miRNA)
inhibujici RNA a snizujici PCSK9

N NN
Efficacy: One dose starting regimen v
Robust, sustained LDL-C reductions - 300 mg optim
Studie ORION OOUS, Su : gop
Inclisiran in Patients at High Cardiovascular 300 mg 300 mg 9 months time adjusted
Risk with Elevated LDL Cholesterol | 50.9% reduction 38.4% reduction mean 41% reduction
Kausik K. Ray, M.D., Ulf Landmesser, M.D., Lawrence A. Leiter, M.D., 0 0 .
David Kallend, M.D., Robert Dufour, M.D., Mahir Karakas, M.D., Tim Hall, M.D., N
Roland P.T. Troquay, M.D., Traci Turner, M.D., Frank L. Visseren, M.D., 8 045 l[L | ——% =Pleceto
Peter Wijngaard, Ph.D., R. Scott Wright, M.D., and John J.P. Kastelein, M.D., Ph.D. ) : \k’
o 107 | )00 mg
0 P-value for all comparisons to placebo <0.0001
Efficacy: Two dose starting regimen g -0
Individual patient responses (mg/dL) at day 180 £ ] w300 mg
. Placebo Inclisiran 300 mg £ 0 1
0 1 Absolute reduction Absolute reduction g e )] mg
.g, b ||||||||||||||||......... — 2
||
ol | il ¢ «
£ 80 { remos J """'illi|l 0 30 60 9% 120 10 180 210 2240 270
5-100 -
jjg All patients responded 7 Days from first injedion







Dekuji za pozornost




Digoxin Immune Fab
(Digibind®)

m [écba digoxinove toxicity

m fragment ovciho Ig (Fab) vazajiciho
digoxin

m VysSSi antigenicita, kratsi efekt



Idarucizumab (Praxbind®)

Figure 7 Change of aPTT from Baseline in 90 Dahizatran-exposed Patients

m antidotum dabigatranu

m fragment humanizovaneé
Fab

m okamzité odeznéni
ucinku dabigatranu
s pretrvavajicim efektem
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Konjugaty mAb s ,,klasickym* léekem
— lécba cilena na specif. strukturu

desitky Iéku ve fazi klinického hodnoceni — nejen v onkologii

:, // : fr antigen CD-X
K vazba

nadorova burnka

plasmat. membrana

endocytoza

Proteolysis
eg. cathepsin B
or low pH

uvolnéni cytostatika

Lysosome

4) DNA
distuption ™=

- zanik bunky



Zaver

» Monoklon. protilatky se pouzivaji v fadé klin. indikaci,
prednosti je velmi specifické ovlivnéni daného cile

astma

autoimunitni onemocnéni
onkologicka onemocnéni
oc¢ni degenerativni poruchy

Alzheimerova choroba
kardiovaskularni onemocnéni
infekéni onemocnéni
osteoporoza

» Humanizované a pIné lidské mAb jsou spojeny s niz$im
vyskytem imunogenity nez mysi monoklonalni protilatky

» Monoklonalni protilatky Ize pouzit k oznaceni bunky pro
zniceni, k obsazeni bunéénych receptortl nebo k navazani na
signalni molekuly s cilem prerusit patologii onemocneéni

» Rada mAb jiz je v kardiologii uzivana, ,,zlaty vek“ vsak lze
teprve oCekavat (inhib. PCSKO, ...)
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Muronomab-CD3 (Orthoclone®)

m [écba akutni rejekce srdecniho Ci
renalniho transplantatu

m mysi protilatky proti komplexu CD3 na
membrane T-bunky

m Indukuje apoptozu T-bunek




Table 1

Monoclonal antibodies approved for therapeutic use

Generic name Trade name Antibody format Antigen Approved indication BEDA *EMEA
approval approval
Muromomab Orthoclone Murine, IgG2a CcD3 Allograft rejection in allogeneic renal 86/06/19 NA
transplantation
Abciximab' ReoPro Chimeric, 1gG1 GPllb/llla r Maintenance of coronary patency 94/12/22 NA
Rituximab? Mabthera Chimeric, 1gG1 CD20 CD20-positive B-cell non-Hodgkin’s lymphoma  97/11/26 ~ 98/06/02
Daclizumab Zenapax Humanized, IgG1 CD25 (l12r) Allograft rejection 97/12/10  99/02/26
Basiliximab Simulect Chimeric, 1gG1 CD25 (li2r) Allograft rejection 98/05/12 98/10/09
Palivizumab Synagis Humanized, 1gG1 Protein F Respiratory syncytial virus (RSV inhibitor) in 98/06/19  99/08/13
children
Infliximab Remicade Chimeric, 1gG1 TNFo. Crohn’s disease and rheumatoid arthritis 98/08/24  99/08/13
Trastuzumab Herceptin Humanized, 1gG1 HER2/Neu Metastatic breast cancer 98/09/25 00/08/28
Etanercept® Enbrel huFcyl/TNFr TNFoand B Autoimmune diseases such as ankylosing 98/11/02  00/02/03
spondylitis
Gemtuzumab* Mylotarg Humanized, IgG4 CD33 CD33-positive acute myeloid leukemia 00/05/17 NA
Alemtuzumab® Mabcampath ~ Humanized, 1gG1 CD52 B-cell chronic lymphocytic leukemia 01/05/07  01/07/06
Ibritomomab® Zevalin %Y Mouse, IgG1 CD20 B-cell non-Hodgkin’s lymphoma 02/02/19 04/01/16
Adalimumab’ Trudexa Human, IgG1 (PD) TNFo Crohn's disease and rheumatoid arthritis 02/12/31 03/09/01
Alefacept® Amevive huFcy1/LFA-3 CD2 Chronic plaque psoriasis 03/01/30 NA
Omalizumab Xolair Humanized, IgG1 IgE Treatment of asthma 03/06/20 05/10/25
Tositumomab®  Bexxar 'l Murine, 1gG2a CD20 CD20-positive B-cell non-Hodgkin's lymphoma  03/06/27 NA
Efalizumab Raptiva Humanized, 1gG1 CD11a Moderate to severe plaque psoriasis 03/10/27 04/09/20
Cetuximab Erbitux Chimeric, 1gG1 EGFR Metastatic colorectal and head and neck 04/02/12  04/06/29
carcinoma
Bevacizumab Avastin Humanized, IgG1 VEGF-A Metastatic colorectal and non-small cell lung 04/02/26  05/01/12
carcinoma
Natalizumab’ Tysabri Humanized, 1gG4 Integrin-o4 Multiple sclerosis 04/11/23  06/06/27
Ranibizumab Lucentis Humanized, IgG1 VEGF-A Wet-type age-related macular degeneration 06/06/30 07/01/22
Panitumumab™  Vectibis Human, 1gG2 EGFR Metastatic colorectal carcinoma 06/09/27 07/12/19
Eculizumab™ Soliris Humanized, 1gG2/4  C5 Paroxysmal nocturnal haemoglobinuria 07/03/16  07/06/20
Certolizumab'? Cimzia Humanized, 1gG1 TNFo Crohn's disease 08/04/18 NA

TAbciximab is a Fab fragment.
2Rituximab is commercialized under the trade name Rituxan in USA.
3These malecules are fusions between the IgG1 Fc portion and a receptor. On 2 May 2008, the FDA placed a black box warning on Etanercept due to a number
of serious infections associated with the drug.
“Gemtuzumab ‘ozogamicine’ is coupled to calicheamicin, an anti-tumoural antibiotic.
SAlemtuzumab is commercialized under the trade name Campath in USA.
SIbritomomab ‘tiuxetan’ and Tositumomab are coupled to radioisotopes.
’Adalimumab is commercialized under the trade name Humira in USA.
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8All approved antibodies have a x light chain except Tositumomab that has a y light chain.
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Figure 2 Antibody fragments with therapeutic potential. A conventional antibody is depicted in green (light for light chain, dark for heavy
chain, blue triangle indicate the glycosylation site) and the derived fragments (shaded areas represent the binding sites). The orange colour
symbolizes a different specificity. HcAb from camelids and their fragments (sdAb for single-domain antibodies) are depicted in mauve or blue.
The red molecule represents a cytokine or a toxin. bsAb, bispecific antibodies; bsFab, bispecific Fab fragment; HcAb, heavy chain only

antibodies.



Table 43.1 The Five Classes of Inmunoglobulins

IgM [gMs are the first circulating antibodies to appear
(pentamer) in response to an initial exposure to an antigen; their
concentration in the blood then declines rapidly.
Thus the presence of IgM usually indicates a current
infection. IgM consists of five Y-shaped monomers
arranged in a pentagonal structure. The numerous
antigen-binding sites make it very effective in aggluti-
nating antigens and in reactions involving
complement. IgM is too large to cross the placenta
and does not confer maternal immunity.

IgG IgG is the most abundant of the circulating
{monomer)  antibodies. It readily crosses the walls of blood vessels
and enters tissue fluids. IgG also crosses the placenta
and confers passive immunity on the fetus, 1gG pro-
tects against bacteria, viruses, and toxins in the blood
and lymph, and triggers action of the complement

system.
[gA IgA is produced by cells in mucous membranes. The
{dimer) main function of IgA is to prevent the attachment of

viruses and bacteria to epithelial surfaces. IgA is also
found in many body secretions, such as saliva, perspi-
ration, and tears, Its presence in the first milk
produced helps protect the infant from gastrointesti-
nal infections.

gD [gD antibodies do not activate the complement
{monomer)  system and cannot cross the placenta. They are
' mostly tound on the surfaces of B cells, probably
iﬁ '/ functioning as antigen receptors that help initiate the
ﬂg differentiation of B cells into plasma cells and mem-
ory B cells.

IgE [gE molecules are slightly larger than IgG

{monomer)  and represent only a small fraction of the antibodies
in the blood. The tails attach to mast cells and
basophils and, when triggered by an antigen, cause
the cells to release histamine and other chemicals that
cause an allergic reaction.

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.






Immunoglobulin Fragments:
Structure/Function Relationships
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— Monomer (7S)

1gG1, IgG2 and IgG4 | 1eG3

gG is the most versatile immunoglobulin because it is capable of carrying out all
of the functions of immunoglobulin molecules.

a) 1gG is the major Ig in serum - 75% of serum Ig is 1gG
b) I1gG is the major Ig in extra vascular spaces

c) Placental transfer - IgG is the only class of Ig that crosses the placenta.
Transfer is mediated by a receptor on placental cells for the Fc region of IgG. Not
all subclasses cross equally well; IgG2 does not cross well.

d) Fixes complement - Not all subclasses fix equally well; IgG4 does not fix
complement

e) Binding to cells - Macrophages, monocytes, PMNs and some lymphocytes
have Fc receptors for the Fc region of IgG. Not all subclasses bind equally well;
IgG2 and IgG4 do not bind to Fc receptors. A consequence of binding to the Fc
receptors on PMNs, monocytes and macrophages is that the cell can now
internalize the antigen better. The antibody has prepared the antigen for eating by
the phagocytic cells. The term opsoninis used to describe substances that
enhance phagocytosis. IgG is a good opsonin. Binding of IgG to Fc receptors on
other types of cells results in the activation of other functions.



http://www.mondofacto.com/facts/dictionary?query=monocyte&action=lookup
http://www.mondofacto.com/facts/dictionary?polymorphonuclear+leukocyte
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