Advanced Pharma Industry
Industri Bioteknologi
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Bioteknologi Bidang Medis (Medical Biotechnology)

Suatu tindakan manipulasi (rekayasa genetika) dari organisme hidun atau komponen dari organisme
tersebut untuk meningkatkan kualitas hidup manusia di bidang kesehatan

Pharmaceutical products
discovery and production
(therapeutic protein, mAb,
vaccine, gene therapy)
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APLIKASI BIOTEKNOLOGI DALAM
BIDANG MEDIS: PHARMACEUTICAL

PRODUCTS DISCOVERY & PRODUCTION
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Protein terapetik
(therapeutic protein)

Antibodi monoklonal
(monoclonal antibody)

Terapi gen
(gene therapy)

Vaksin

(vaccine)



PENGEMBANGAN INDUSTRI FARMASI

4 PILAR MENUJU VISI INDUSTRI FARMASI 2025

INDUSTRI FARMASI INDONESIA SEBAGAIINDUSTRI STRATEGIS NASIONAL

VISI 1. MENJADM 18 BESAR KEKUATAN UTAMA INDUSTRI FARMA SI DUNIA PADA 2028 DENGAN
NILAI PASARRp. TOO T

1. Memenuhi kebutuhan pasar obat dan pengobatan, termasuk kebutuhan JKN dan KIS
nMa S| 2. Menangkatkan devisa, dengan meningkatican ekspor dan substetusi mpor
3. Unuk menguasai teknologi farmasi. termasuk R&D memaksimalkan potensi

JKN & KIS Peninghatan ekspor & substitusi mpor:
Ketersediaan, Keterjangkauan_ Akses Mensngkatkan devisa
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Skata Ekonoml Regulasi dan insentifl
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Penguasaan Teknologi Hualitas dan Kuanttas S0M




SKENARIO PENGEMBANGAN PRODUK BIOTEKNOLOGI

Industn Farmasi Produk bioteknologi

2016-2018

2019-2021

2022-2025

. EPO (Erythropoetin)

2. GCSF (Granulocyte
Colony Stimulating
Factor)
Probiotic
Insulin

. Stem cell protein
(Wound care and
cosmetics)

. Somatropin
EGF (Epidermal
Growth Factor)

. Enoxapann

. Plasma Fractionation
(albumun,

Immunogbulin)

_ Blood

Fractionation

Growth Hormone

. Interferon
. Trastuzumab
. Insulin

. MAB (oncology)

Rituximab,

Bevacizumab

1.

2

MAB (Monoclonal
Anti Body)

Insulin analogue

*59
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SKENARIO PENGEMBANGAN PRODUK VAKSIN

Industri Farmasi Produk Vaksin
2016-2018 2019-2021 2022-2025
. Dengue (Demam 1. DTaP (Diphteri, 1. HPV (Human

Berdarah) Tetanus, acellular Papiloma Virus)
. MR (Measles Pertussis) 2. New TB
Rubella) 2. Hexavalent Recombinant

3. HB (Hepatitis-B) 3. MenACWY

. Hexavalent 4. New OPV type 2

. Sabin IPV . Pneumococcal
(Inactivated Polio >. Rotavirus

Vaccine) . Rabies

PMK Republik Indonesia Nomor 17 Tahun 2017 tentang rencana aksi pengembangan industri farmasi dan alat kesehatan



<1> PROTEIN TERAPETIK
"




PROTEIN vs PEPTIDE?

— —

® O
coe®
® ©

Amino Acids Peptide Protein

short chain of amino acid polypeptides which occur naturally
residues with a defined and have a defined sequence of
sequence (e.g. leuprolide) amino acids and a three-dimensional

structure (e.g insulin)



Amino Acid Structure
Hydrogen
Carboxyl

R-group
(vanant)

Amino acids have a range of
physical properties, each
having a greater or lesser
degree of hydrophilic or
hydrophobic nature

ABBREVIATIONS FOR AMINO ACIDS

Three-letter  One-letter Three-letter  One-letter

Aminoacid abbreviation abbreviation | Aminoacid abbreviation abbreviation
Alanine Ala A Methionine Met M
Arginine Arg R Phenylalanine Phe F
Asparagine Asn N Proline Pro P
Aspartic acid Asp D Serine Ser S
Cysteine Cys C Threonine Thr T
Glutamine Gin Q Tryptophan Trp w
Glutamic acid Glu E Tyrosine Tyr Y
Glycine Gly G Valine Val Vv
Histidine His H Asparagine or Asx B
Isoleucine lle I aspartic acid

Leucine Leu L Glutamine or Glx Z
Lysine Lys K glutamic acid




Classification of amino acids on the basis of R-group

Nonpolar, aliphatic R groups
COO coo CO0

S | o | e 1 Phenylalanine Tyrosine
HN—C—H HN-C—H HN-C-H

ée Positively charged R groups
Glycine Mlening Valine l'Pl'ncilim': Asparagine Glutamine HSI;"_ —H Hﬁﬁ_ —H Hd:‘_ —H
Negatively charged R groups
CcOO CcoO

. | .
H,N—C—H  H;N—-C—H

Aspartate Glutamate

Histidine



STRUKTUR IKATAN PEPTIDA

glycine K alanine

©
Peptide bonds ®
C ®
j )
2 p P Peptide bond ‘
¥ : o formation with QJ water
H removal of water =
. '}’ Asam amino penyusun protein dihubungkan
- melalui ikatan peptida (ikatan amida)

Peptide bond in glycylalanine

Amino acids
Primary protein structure Tertiary protein structure
sequence of a chain of three-dimensional folding
animo acids patiern of a protein due to side
chain interactions

3D arrangement of helices and coils

Fal
y \
VoA M
1_”__(/’ \P \
Plealed Shee! sm— Alpha helix === Secondary protein structure
L\ N\, | oesabenn
causes the amino
: . : Quaternary protein structure

acids 1o fold into a repeating protein consisting of more
than one amino acid chain

pattemn
) XY,

\ including coiled Q-helix and pleured sheets (elg| The hexameric form Of insulin)

/H

-._:\/



POST TRANSLATIONAL MODIFICATION (PTM)

Proses modifikasi
protein setelah
ditranslasi supaya
dapat memberikan
fungsi, seperti
folding, glikosilasi
pada N dan O
terminal atau
penambahan asam
sialat, ubikuitinasi,
dsb

Attaches a hydroxyl
group (-OH) to a side
chain of a protein

_ f Hydroxylation
&

u‘hg

Methylation

Adds a methyl group,
usually at lysine or
arginine residues

Lipidation

Attaches a lipid, such
as a fatty acid, to a
protein chain

. Acetylation
_:é Adds an acetyl group

#4 toan N-terminus of a
-.)‘t"“ protein or at lysine
residues

RACS

~ Doa

Ribosome

Protein

Disulfide Bond
Covalently links the "S"

cysteine residues

Phosphorylation
Adds a phosphate to
serine, threonine or
tyrosine

Glycosylation j ;
Attaches a sugar, usually [ 4

to an "N" or "0" in an u'E '
amino acid side chain

Ubiquitination :‘s L UD
Adds ubiquitin to lysine ¥
residue of a target N8
protein for degradation 3

SUMOylation S
Adds a small protein f

SUMO (small :”
ublquitin-like modifier) Q‘E""
to a target protein




PRODUKSI PROTEIN TERAPETIK

Purifikasi
Kloning gen protein
- N\ O
Overproduksi Formulasi
protein protein

rekombinan



PRODUCTION

S Iin g | e Media preparation
Fermentation
harvest
Inactivation
Concentration
Purification

F| n is h I d Farmulation

Filling
product Packaging
- centrifugation
- virus
cell -4« (production

l sead)
® =
“Comcurure:

filtering

Add

Bulking agent

- Adjuvant || Stabilizer
1‘ : Y EER O EEY EE = . ‘
€ g al & ] < e b e < Preservative




Contoh Protein Terapetik
m_m

Etanercept

Insulin gargline

Pegfilgastrim
Salmon calcitonin
Cyclosporine
Ocreotide

Liraglutide
Bivalirudin
Desmopressin

150 kDa

53 AA, 6.1 kDa
39 kDa

32 AA

Cyclic, 11 AA

8 AA,
somatostatin
analog

31 AA, 3.8 kDa
2.2 kDa
9 AA (8 D-AA)

RA, psoriatic arthritis, plaque
psoriasis, ankylosing spondylitis

Type 1 and 2 DM

Neutropenia

Osteoporosis

Phrophylaxis, solid organ, rejection

Acromegaly, gigantism,
symptomatic relief of carcinoid
syndrome

Type 2 DM (GLP-1 agonist)
Anticoagulant
Nocturnal enuresis

SC

SC

im, sc, intranasal
po, IV

Iv, SC, im

\%
IV, im, scC,
intranasal




KLASIFIKASI PROTEIN TERAPETIK
BERDASARKAN AKTIVITAS FARMAKOLOGI

Protein terapetik

Kelompok 1: Protein Kelompok 2: Protein

dengan aktivitas dengan aktivitas Kelompok 3: Protein Kelompok 4: Protein

vaksin diagnostik

enzimatik/regulatori penargetan khusus




Kelompok 2: Protein
dengan aktivitas
penargetan khusus

(bevacizumab)

EIRF B TRMLIRATIO
D0 wOT Fega Y

#
ML Ay ”’
O PRIV ATV o

NDC S0242-060-0

AVASTIN
(bevacizumab DRECT T
B0 0T fauuay

e [la: Menginterfensi
molekul atau organisme.

Contoh: Avastin

e [Ib: Menghantarkan
e komponen atau protein
| lain (seperti radionuklei,

NTAK * . :
E?,.eu.m giltiox) obat sitostatik, atau
IS s I protein efektor). Contoh:

Benge e in

are Ontak




Kelompok 3: Protein
vaksin

e|llla: Melindungi
terhadap senyawa

asing. Contoh:
Engerix
e|lIb: Mengobati

penyakit autoimun.
Contoh: Rhophylac

“hophylac
Rhy(D) Immune Globulin Intravenous (Human)




Kelompok 4:
Protein diagnostik

e Contoh: Geref

NOC 44087-4050-

Geref" Diagnostic .. o

(sermorelin acetate for injection) 50 mcg ' ¥\ o sterle divent

For intravenous injection only




Kelompok 1: Protein
dengan aktivitas
enzimatik/regulatori

¢ |[a: Mengganti protein yang
kurang/ abnormal.
Contoh: Exubera, Increlex

e |[b: Augmentasi jalur yang
telah ada. Contoh: Ovidrel,
Neupogen

e |c: Memberikan

aktivitas/fungsi baru.
Contoh: Myoblock

Sterib Selubion - No Preservatve
Relrigerats at 2° b B°C (36"

' NEUPOGEN

(fﬂ' ?.r =1 !;rn)

meg/imiL (35 10 Usitasl md)
for Subcutameous of Intravenous Use Oy

B6°F). Avosd Shakirg

A NEW BREAKTHROUGH
IN DIABETES CARE

exuvuaerA




INSULIN ANALOG

Fast-acting analogues Long-acting analogues
Insulin lispro . Insulin aspart Insulin glargine . Detemir insulin

Nature Reviews | Drug Discovery



Insulin Effect

RAPID ACTING INSULIN

Humalog
(insulin lispro)

Human Insulin
MW 5808

Insulin B Chain | .
. @Y
O 0000w 060

(C-termmnus of B chamn)
Rapid acting:

Insulin 3

Insulin lispro, aspart or glulisine '

’ ; " Insulin 4
Lis Pro C-0-H

Short acting: Adapted from Nolte [2009) ASpro 5

Regular Insulin
P

~

S Perubahan asam amino prolin-lisin pada

NPH | human insulin menjadi lisin-prolin pada
S insulin lispro menyebabkan insulin lispro
bekerja lebih cepat karena tidak membentuk
dimer dan heksamer, tetapi berbentuk

25 monomer sehingga absorpsi lebih cepat

Insulin detemir
Insulin glargine

-‘_---_




Pemotongan

Ligasi DNA Transformasi

<1> Kloning

restriksi

Step_‘l plasmid cut by

enzyme \
human insulin gene is

(small plece of DNA) e '/ inserted into plasmid

bacterium pla.smid plasmid X

Step 3

Step 4 J
<\ engineered plasmid inserted

o bacterium divides into new bacterium
T and begins
producing insulin

insulin
new bacterium



PLASMID

Bacterial DNA Plasmids

Selectable '
Marker Promoter

& 5'Primer Site
Restriction Site

Inserted Gene

Plasmid Map

* dsDNA
= Berbentuk lingkaran
» Dapat bereplikasi sendiri di dalam sel  aatbione

Resistance

= Dapat disisipi DNA asing flene

Restriction Site
R 3'Primer Site

Origin of Replication



<2> Overproduksi Protein

SELINANG (HOST) .+ 79 [ i




Methods used are :

— BATCH CULTURE
* the microbe is grown in a closed vessel
» typically in a test tube or flask

— CONTINUOUS CULTURE

* the microbe is grown in vessel which has medium
constantly added and spent medium constantly removed.

* It is performed in a chemostat.




Batch culture

«Culture incubated 1n a
closed vessel with a single
batch of medium.

e

Adr out

* The fermenter shown here 1s Air Filtar —e=

set up for a batch culture.

Flask culture parger Lo increase
A batch culture

\

fficiency of aeration /

¥

Alr in

I.'E—Air filter

Syringe for adding

buffer. nutrients

elc.

;-

Syringe for
withdrawing
samples

Culture
medium




Batch processing 1s a way of providing the best conditions for
a MICro-organisim.

All the raw materials are put in the fermenter at the start and
then the micro-organism 1s added.

The system 1s then left for a long time — possibly a week —
until all the raw materials have been used up and there 1s loads
of the product.

The fermenter 1s then emptied and other processes are used to
separate the product from the micro-organism.

The fermenter 1s then cleaned out and the whole process
begins again.




Continuous culture

-

Growth 1n an open system
— continual provision of nutrients
— continual removal of wastes

Continuous culture aims to keep a culture growing
indefinitely. This can be done 1t:

* fresh nutrients are continually supphed

* Accumulated cells and waste products are removed at the
same rate

« Conditions such as temperature and pH are kept at their
optimum values.




METODE KULTUR ool

- -.ﬂ—l

-‘BIOREAKTOR




Produksi Human Insulin

C4 ml}

Recombinant
Bacterium

Human E

pancreas cell Introduction of

recombinant DNA

into a bacternial cell

Human msulln

producing gene \
HO
Recombinant
DNA

Plasmid DNA cut with
restrict m
Bacterial DNA / sl e

Fermentation

Plasmid
DNA

Bacterium

Human insulin

Ekstraksi insulin dari sel
pankreas = isolasi gen yang
memproduksi insulin

Ekstraksi plasmid DNA dari
bakteri dan potong dengan
enzim restriksi = membentuk
vektor plasmid

Insersi gen yang memproduksi
insulin ke vector plasmid

Human insulin

Extraction &

Eﬂ?r?;? ﬁgﬁfm bakteri untuk membentuk DNA
rekombinan
Recombinant . Transfeksi DNA rekombinan ke

bactena multiplying
and producing
human insulin In
fermentation tank

sel bakteri untuk memproduksi
bakteri rekombinan

Bakteri rekombinan
memperbanyak diri pada tank
fermentasi dan memproduksi
insulin

Ekstraksi insulin, purifikasi dan
kemas - siap diinjeksikan




<3> Purifikasi Protein

Protein ekstrasel

Purifikasi
protein
(kromatografi)

Pemekatan

Pemisahan sel :
protein

Protein intrasel

Pemecahan . Pemisahan . Pemekatan . Purr:]fti:i;:'sn
sel serpihan sel protein (kror:natografi)




Purification Process

Lab Scale Chromatography Large Scale
System Chromatography System




CONTOH TAHAP PURIFIKASI PROTEIN
(PROTEIN EKSTRASELULER)

Pemurnian
(purifikasi)




Affinity chromatography

(pemisahan berdasarkan afinitas terhadap ligan)

3. Elute

€d
vEs

Affinity Resin with
Ligand attached

ﬁ Target Protein Ligand

“?) Other Proteins




lon exchange chromatography

(pemisahan berdasarkan muatan)

lonic strength
(negative ions)

.::- >

Beads with positive charge

Absorption by proteins

gl

N~




Gel filtration chromatography

(pemisahan berdasarkan ukuran)

Gel Filtration Chromatography

Size of proteins
®>0>

Porous beads

Absorption by proteins

000,

~N

-




TAHAP PURIFIKASI PROTEIN

& % Ni : _ (menghilangkan media kultur &
1 Dye affm]ty IPC: ELISA menangkap protein yg diinginkan)
chromatography

i . |IPC: pH, konduktivitas,
<2> Diafiltration ™ -
IPC: elektroforesis . : protein content
) M «<3> Absorption

(ganti buffer & pemekatan)
protein content

chromatography _ .
(menghilangkan host cell protein) <4> |lon exchange-; .IPC' elelftrofores.-:ls,
isoelectric focusing

. chromatography
IPC: endotoxin . . w—
; <5H> (menghilangkan protein dengan pl tinggi
Skotein nakitant @ <5> Multi mode ghilangkan p gan pl tinggi)
chromatograph IPC: pH
(menghilangkan endotoksin & host ce protem <6> Diafiltration-' konduktivitas.

eI ke ui-a il 4 < />Nanofiltration (ganti buffer & protein content,
(menghilangkan virus) pemekatan) elektroforesis,

isoelectric focusing

Active Ph.armaceutical Il QC: Uji aktivitas
Ingredients (API) biologi




Specifications for Purified Bulk Drug Concentrate

Test Methods

. Physical Evaluation

Appearance
pH

Identity
Bioassay
Peptide mapping
Amino acid analysis

Protein Potency
Nitrogen content
HPLC

Biological Potency
Specific activity

Purity
HPLC
SDS-PAGE
(CZE)
IEF

DNA

Endotoxins

Sterility
Other specifications can be included, depending on the
specific requirements ol the individual protein.




<4> Formulasi Sediaan Protein Terapetik

Sediaan Likuid

«» Stabilitas rendah

** Membutuhkan
kondisi
penyimpanan
Khusus (suhu
rendah)

Human, Lyophilized

“AT8 07005 15mg
T 1588331

Store at -20°C.

FOR RESEARCH USE ONLY
T ———

Sediaan Solid

% Liofilisasi = T stabilitas

¢ Cara kerja: pembekuan
protein & pengeringan
dalam kondisi vakum

¢ Liofilisasi dapat
menyebabkan perubahan
struktur protein = perlu
ditambahkan cyroprotector
(albumin, senyawa poliol)




..
KEMASAN UNTUK SEDIAAN STERIL

PROTEIN TERAPETIK (INJEKSI)

AAOAARAR
"[‘Jr L _r;..-

o = 1':2--

<1> Ampul (gelas)

<3> Prefilled syringes <4> Cartridges (gel-as).
(gelas & plastik)

<2> Vial
(gelas & plastik)



<4> Formulasi Sediaan Protein Terapetik




Specifications for Purified Protein/Peptide Drug
in Finished Dosage Form

1. Physical Evaluation 4. Purity
Appearance SDS-PAGE
pH Coomassie stain
Volume/container HPLC-RP
Moisture (lyophilized product) HPLC-SEC

l;““{' protem o S | HPLC-gel filtration
a Y i '|-- '\I‘ 1 f " ' L] " "_ ..- - .
Particulates (for both liquid and lyophilized formulations) DNA contamination
5

< Fotency lests Other specifications can be included, depending on the
ik asSAYS specific requirement of the protein
Radioimmunoassays
Enzyme immunoassays
Chromatographic methods
Bioassays (animal model or cell-line derived) Pyrogens
Protein content Mycoplasma

3. Identity 6. Safety
Peptide mapping

5. Microbiological Tests
Sterility

7. Degradation Assays
NH, terminal analysis SDS-PAGE

western blot Enzyme-linked immunosorbent assay (ELISA)
[soelectric focusing HPLC

SDS-PAGE
Coomassie stain (reduced and unreduced)
Biological activity

Electrophoresis
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KONSEP ANTIBODI MONOKLONAL

ANTIBODI

" Merupakan glikoprotein yang diproduksi
oleh sel B sebagai respons dari adanya
patogen asing (imunitas humoral)

» Dikenal sebagai immunoglobulin (Ig)/
Y-shaped protein

= Sangat spesifik karena hanya mengenali
satu jenis antigen = Ab monoklonal

= Bervariasi tergantung dari ukuran, muatan,
afinitas dan spesifisitas =2 berpengaruh
ketika antibodi digunakan dalam SPO =
beberapa jenis memiliki waktu paruh yang
lebih lama dibandingkan yang lain




Epitope

5 antgen yong berct EPITOPE .
PARATOPE

ke

Epitope

AN

Parat
aratope Antigen

(sisi antibodi yang berikatan

dengan epitope)

Suatu antigen dapat memiliki beberapa epitop sehingga dapat menginisiasi respon dari beberapa tipe sel B



ANTIBODI MONOKLONAL & POLIKLONAL

ANTIBODI ANTIBODI
MONOKLONAL POLIKLONAL

(bereaksi dengan epitope (bereaksi dengan berbagai
yang spesifik pada antigen) - macam epitope pada antigen)




PRODUKSI ANTIBODI SECARA UMUM

Antigen

Injeksi antigen Aktivasi sel B

OEO®®)|
. ~ v\.'f N\ "~.Ir' “
J N W AN | =
- | )O PO Y ¥
ieksi anti i i I - - POG®®| P AN
Injeksi antigen  Isolasi sel B Fusi ’ Q J AR =X Y)?
il e T L Tl
B @ OMm
(&) _-’ NRMZ)

22 wm 03 :
J Pembentukan Seleksi Seleksi & Purifikasi antibodi

| Kultur sel myeloma Isolasi sel myeloma hibridoma hibdridoma ekspansi klon monoklonal

(Greenfield, 2014)



PRODUKSI ANTIBODI MONOKLONAL

mAb -2 kumpulan antibodi yang identik karena dihasilkan oleh satu jenis sel B dan hanya mengenali satu epitop saja

Myefomd cells memiliki kemampuan untuk replikasi tak
terbatas & clonogenic - dapat membentuk klon saat

ditumbuhkan in vitro
( ) Tumor cells
. . IMMORTAL (malignant myeloma cells)

Fusi sel myeloma

dan B cell = sel
— imortal yang
menghasilkan
Mouse / Plasma cells Hybridoma Mg:t?gé%r;al antibodi spesifik
B cells diisolasi dari limfa hewan l
yang telah diinjeksi dengan suatu
antigen Hybridoma (sel hibrid yang memiliki sifat gabungan dari kedua

parent cells) = dihasilkan dengan memfusikan malignant myeloma
cells dan antibody-producing B cells



cell culture
myeloma line

F I
» 40
Select and grow J
hybrid cells only. 3
29

Separate hybnd
cells and allow
them to proliferate
into clones
(hybridomas).

QDA QYA 9a
200 200 200
Y20 Y997 Y99

Screen for
desired
antibody.

o5
YTy

antibodies

l

Chosen hybndoma is then grown 10
produce large batches of desired mAB.

Tahap 1: Imunisasi hewan vji

Tahap 2a: Isolasi sel B dari limpa hewan uvji

Tahap 2b: Kultur sel myeloma

Tahap 3: Fusi antara sel B dan sel myeloma

Tahap 4: Seleksi sel hibridoma

Tahap 5: Seleksi klon

Tahap é: Ekspansi klon

Tahap 7: Purifikasi

I‘I.|.I.I.I.|‘I



EKSPANSI KLON

Untuk memperbanyak antibodi monoklonal

*

1> Teknik kultur

menggunakan chamber fermentasi untuk
memproduksi antibodi dalam skala besar
- produksi menggunakan kultur sel lebih

dikembangkan karena teknik ascites
sangat menyakitkan bagi hewan uji

2> Teknik ascites

Ketika sel hibridoma diinjeksikan ke tikus
(pada ruang peritoneal, perut) maka
akan diproduksi tumors yang
mengangandung cairan yang kaya
antibodi = disebut dengan ascites fluid

N,
._ ) Polyclonal
{‘ /——\ .““‘.'H“I".
e ' ' Antibody
o producing

Ny < e 9 e ; 4 @), cos

-——

HyDnooma calls

Best antibody-producing cell
cloned and expanded

Antibody produced

\T \.
n culture supernatant \
1 o e )

e,
/ P Antibody produced in
~~ mouse asciles uid

mADb dapat diperbanyak pada kultur sel atau hewan



Imunogenesitas

TIPE ANTIBODI MONOKLONAL

Murine Ab
(-omab)

N

100% tikus

Chimeric Ab°*
(-ximab)

S %

20% tikus
80% manusia

Adanya komponen dari tikus memicu pembentukan

Contoh:

ibritumomab

infliximab

B Tikus ’ human anti-mouse antibody (HAMA)
Manusia
Humanized Ab ¢ g
(-zumab) Licth
» \ Human Ab Heavy C;f{””'r,
7 \ Chain >
”’f \\\\ (_Umq b)
10% tikus _ Variant region (Fab)
0 :
90 ./O manusia 'I 00“/0 manSiG - CC}F]SF(}HP reyicm ,'FCE
>
transtuzumab adalimumab



Muncul respons human anti murine antibody (HAMA) = alergi / hipersensitivitas kompleks imun

X

mouse mAb chimeric humanized fully human mAb

mAbs: rituximab, mADbs: trastuzumab/ mAbs: adalimumab/
cetuximab bevacizumab panitumumab

* human variable
* human constant
. repefted dosing possible

+ part mouse variable
* human constant
« time-consuming to create

Kombinasi antigen binding parts (Fv) dari mouse
o TIAL fOR Ab dengan effector palris (Fc) dari human Ab
p0

Menurunkan risiko respons HAMA



Contoh: Anti-TNFa Antibody (Adalimumab vs Infliximab)

TNF-a Inhibitors :

disulfide bond
Adalimumab Infliximab Etanercept E constant region
< ..o vanable region
Vo AW move— |_human p7s
Fab-| W o TNF receptor

FC - il 7

Indikasi: rheumatoid arthritis



<3> VAKSIN



PRINSIP RESPONS IMUN ADAPTIF
TERHADAP INFEKSI DAN VAKSINASI

o

Antibodies

Disease

Infectious agent

a
o
L.
O
=
S
Q
®
-~
L.
©
L
=
@
[
L1
—
O
>
o
o
-

Log IgG, T-cells, infectious particles

» 4

Time T

1¥ infection




RESPONS IMUN TERHADAP VAKSINASI

Innate immune system Adaptive immune system

:./" _H“‘.\

- (©)

Vaccine injection (v /
i

Plasma cell

YN

Macrophage Lymph node Memory B- or T-cell

Activation and Presentation and Clonal expansion
migration activation and immunological
memo




KLASIFIKASI VAKSIN

Vaccine categories

—_—

—

Application mode
i

e
Prophylactic

p—

I 8
Therapeutic

e’

=

Disease

NS

i

——

Infeclious disease

Autoimmunity/Allergy
e

—

Antigen source

—
Live Inactivated Subunits
S’ S’ S— —
_/’rl—-q\ —
Attenuated Viruses Proteins
viruses
b b S ——
Att ted =
b:gtﬁi: Bacteria Peptides*
S’ S S’
™ T, N e —_—
Vectored 4 "
vaccines Human cells Polysaccharides
\-...-/ \'-_/ N —ee
o TN

Human cells
S

o=

Nucleic acids

—
_/-'—'-\\
Naked DNA
\h\_r/

e

Vectored DNA

gy,

L
mRNA

S



Vaksin BCG (Beku Kering)

Vaksin BCG merupakan vaksin beku kering yang mengandung
§i Mycobacterium bovis hidup yang dilemahkan (Bacillus Calmette

_ Guerin), strain Paris

Bagikan: ¥ W © =

B ampid wahun BOG
5 ampud larvasn NaGH

[ Contact Us J




Vaksin COVID-19?

SARS-CoV 2 Structure

,

U
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Prinsip dari Terapi Gen

VI -

Therapeutic ’ » Therapeutic
Transgene 9¢% ./ ¢ Protein
o 0.0

Target Cell 0..




Terapi Gen In Vivo dan Ex Vivo

— . i L]
=X VIVO | Gene delivery to cells outside the body Diseases ] VIV Gene delivery to patient cells

' Cancer .
(from patient (autologous) or donor) 2L mm' e.g-

(allogenic)) Monogenic diseases {¢ &
Lentivirus ~ . . > @
— Select / Infectious diseases —r
¢
- Ld

Electroporation

. Cardiovascular Local injection AAV LNP
v . Neurological e —

- M ' Ocular o X CII'FI P.'H
Nucleic Acid Amplif \ Metabolic , “ Nucleic Acid
Genome . | \\" - Sl Genome -
editingtool o= elivet Systemic injection editing tool

Sel diambil dari pasien/donor =

seleksi = dimodifikasi secara genetik Gen diberikan ke pasien secara

langsung, baik menggunakan vector
(virus atau non virus) maupun tidak

- amplifikasi (diperbanyak) =
diberikan ke pasien




in vivo

Direct Delivery

O

The therapeutic
gene is packaged
into a delivery
vghicle such as

a retrovirus

Cell-based Delivery

Genetically modified ES cells
(can block immune rejection

from patient)

OR

ES cell

HLA bank

in vitro
differentiated
stem cell

The genetically modified
cells are reintroduced

into the patient.

A\

ex vivo



glycoprotein envelope

Vektor Non Virus

reverse  viral RNA + : Tidak memicu respon imun dalam jumlah signifikan
e R— - : Efisiensi rendah

Vektor Virus

+ : Efisiensi tinggi
- : Memicu respon imun saat diberikan berulang




Q&A
THANK YOU
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