Vaccines
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ACTIVE PASSIVE
Definition Immune system makes AbsfcelFmedizted ons | Absneuvtrslize Ag given neartimes of 2xposure or durng infection
Examples  |live, sttenuated, DRNA) lcancertu)

- SLOW -FAST

- CANMNOT help i memun o-suppressed pts -can helpimmuno-suppressed pts [NOT macrophages, newtrophils, & NE deficient]

- memory - N0 memary

- many rautes -inconsistent | |gGvarnations)

- boosters -serum sickness

- rgt 10086 effective
Cualities of Good ACTIVE Vacine: i i s
-|:|1=-wl5:fg-__=|:|:||= M : . ] . o e e
- THRESHOLD - # immunized whers 3 disease virbually nolonger exists
- bemad Fa- e production fvirulence; #of newlyinfected ppl from 1linfectsd person TR “NONEimmunized

.- s L
- long-term; i  WeT— = ¥
- anti~contagious | ro virsl shedding) i 3 3 hd
_rmtcm.?lh:rsmi:si-:lntufetus E - effectiveness sesi nst transmission - RN
- berefidal wazll Y- critical vaccination coverage; proportion of pop that must —
- na baosters be vamingt=d for herd immunity ) = 4
-naneedles C- contact parameter; ability to pass infections within community T T .I'".
[tight-knitvs. isalsted) P B : :

Vaccines inst: My =y AT immunized
-infection [sterile immunity| “doesn’thappen” Factors Affecting Re: (varies perar=a) e e Ll

- disease [ haspitsliztion)
- dagth | cancer
- transmission {herd immunity)

Historical vs. Future &pproach to Vaccine Development:
Historical Fusbure
*law-hanging fruit”
- empiricl appraach (trial Eerror) | -there is more to vacdne immunity than peak titers
- live sttenuated finactivated - Abguality
- Az-specificAbs - Memory B-Cells
{smallpc, polia. rabies) - innate immunity

-T-Cells [for =fficency)

Beyond "low-hanging fruit”

EFFECTOR CELLS - activated cellsthatdefend (T-CO4/8 B-Abs. (Innat=]
*focus on response function

CORRELATES OF PROTECTION - protection is depe ndent upan presence of marker [ T-CD4, B-Abs)

*focus an protechion Gfter Exgmple:
- COPfo Prevent Disemse X Ab titors
- COP o Prevent Infectian: X+¥Abtiers
Common e limical Vescoines

L'VE-ATTENUATED- weak (WMIVE)

INACTIVATED - killad via heat, radiation, chemicals

TOXOID - inactivated toocin [Diptheria Tetanus)

SUBUNIT - immunogenic portion only | He pEi)

COMED - (DTP, MIVR)

COMJUGATE - bacterizl polysaccharideprotein; protein enhano=s immunity to polysaccharids
DMNA - roadblodks tosuae ss...
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-survival

-infective dose

- oortagiousness duration
-oontagiousness priorto symptoms
-pop density

*B-C=li Abs = currerst moin sffectovs in vaccines
*smolpax & cowpou shore soma Ags

SERUM 1265 main COP for most vacdines; encountered afterinfectiion
MUCOSAL Igic: serum g that s=eps imto mucosa
MUCOSAL Igh-only in & few vacines
- Flu [nasal Iree attenuated] =lgh+isG
- Paliz 3abin|live sttznuated) =IgA + I5G
- Ratavirus {five sttenuated) = =4
T-CELLS: COd activates macrophages
Tubernculasis{80G] =CD4

Old Approach: Monkey Mutstions

1)} isolate human wirus

2] infect monkeys

3) monkey mutations

4] attenuation (more effectare in monkeys than bumans)



P New Approach: Manusl Mutstions
.:i.iu'.;"_j. 1}isalate virus
bl 2} isalate zene
| = ”ﬂ | 3) mutation/deletion
e J} attenuatian {bow virulence]
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*marecortrolled changes

EXPRESSION PLASMID - encodes foreign zene

*wiorking very well in smail arimels, butnot humens

ljinsestforeign penesinto plasmid vector
2] plasmid DMNA +adjuvant

3] Az mane axprassion in muscle/fat oalls
4] immiune response

DMNA

Live-Attenuated ' Subunitinactivated
- replicste -CANNOT replicate - synthof Azs only in cells [ musde;fat)
- Abs & Call-M=dizted -&bs - Cedl-Medizted
Good  -broad -CANNOT multiply/revert{safe] - standardized,simple
- less boosters -less readtomenic - lang-t=rm
- lang-term -mare technizlly feasible | defined)
Bead .-r|:5i|:|u=I_|:|-=rH'||:-:;-=rr|:n'5 -nesdsadjuvant+delivery systemm | - difficult to establish proof-of-prindple
- uncertain safety before large usage | -less potent - l= = potent
- unstahle, reversion -inoonsistent efficacy
- tifficult to anakyze firal product

Polio [live-atteruated): und =vsloped countries still use five-attenusted version, which an revert back to wild-type & cause Polio outbreak

FORPALLATICN - fined vaccine ta be administ=red

ADILWVANT - helpers; stimuletes humorsl ‘o=l -medizted ron to increase non to Az [ ALUM)

1} active substanc= | A=TMA)
2| adjuvant
3] delivery system

DEPOTY5R = modulate Ag defivery & persistence
IMNMUNE-MODULATOR: = enhance (02 [T-helper) nesponses
DELIVERY SYSTEM - vehide that ensures A= presentation: SR

~ALUM - only adjuvent oproved in U'S

INPALTICGEN - Az (pratein ] that can induce an immune response
"not ol Ags ore Immurnogens
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PRIMARY
| T-Dependent B-Cell Response, Plazma Cells)
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1} rapid praduction of low- gz Abs

2] B-Cell cifferentiction imto Plasma Calls, secretion of IgG [peak =4 wis|
3) Plasma Cells die | shorthalf-life)

4} k=G retums to slightly higherthan baseline

El.lh.lrl: Wi netions
= Current Glabal Eh:IImEjE.Emilﬁnn deﬂgﬂ: HI. Melaria, Tube roulosis
HIY P revalence: % Africa
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3) Memary Cells re plicate & differentiate into Plasma Cells, seoretion of igG
{det=ctable=3 days)

Bipeak=7 days)

7 Plasma Cells die (shart half-ife)

B} |ga returns to much higherthan baseline

“amelipo: erodcrted

“Poks.: mear-eradicoiion
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- inadeguate natural immune esponse
- relent| 2ssly progre mive | no spontaneous recovery)
- mutations & dive sity: Neutralizing Absunable to keep up
- mutations
REVERSETRANSCRIPTASE - ENA —= DA [ guick, emmar-prane)
G130/ GP41 -gctﬁ.gint:--:&ll:m.:il:lmriEri:dEterm'ln:nt
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) small growpin Amsterdam — - _ '
) Coe = AWy
- hidden tarz=ts af Neutralizing Abs — > ﬁ-— i -
- canfarmation = 4, i a-r:- prami —
- glycosylated =

- inteEration & |latency
- inbepration: guickly 2ntars
':mﬂ:ﬁzﬁhﬂ B ik mdffvidualsan seazsd e raradilily generaizd
- Bliski=d marl I:h'|'-i"l|'|ﬂ ewer the poune of o plabalnfloenen spifemis,
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-cnnat eradicate during katency

woccmc coch poor”

o amounl of HIV drrcaily & o angic mjeciod

Dutcome 1- mild resurge nce
Outcome 2-if tech is not used
*hypewil decrerseso much thot @ moy be difficuit in terms of negativity to fund plont-based vehidles
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