Understanding the Immune System and AIDS Vaccine Strategies

HUMANS ARE REPEATEDLY EXPOSED 1o various disease-causing organisms known
as pathogens, including virsses and bacteria, which pose a threat to their health. The body
defends itself against these foreign invaders using an incredibhy complex netwark of cells,
molecules, tissues, and organs, which together make wp the immune system.

There are two categonies of defenses the immune system uses to combat pathogens:
innate and adaptive. The innate immune responses are the first responders against an
invvading wirus, acting within hours, These responses ane nat spedfic, so whether the f t
pathogen ks a cold wires or HIV, the response will be vary similar. Innate Immune responses ‘
don't ahways clear an infection. Instead they help control the virus until the adaptive I
immune responses are ready to kick in_The adaplive immune respanses take days to |
weeks to activate, partly because they are produced in response to a specific pathogen. z
Adaptive responses are further divided into two types: cellular and antibody responses.

The adaptive immune responses are orchestrated by two main dasses of cells: B cells,
which produce antibodies, and T cells, which conduct cellular immune responses. B and T
calls are generated in the bone marrow and thyrmus (show in reg and from there migrate
throughout the body. They mature in the kmph nodes, spleen, and the mucosal tesues that f ‘
lime the intesting, nasal, respiratory, and genital tracts. B and T cells travel between tissues 4
and organs using a network of vessels known as the lymphatic system. Lymph nodes accur J
wrhere lymphatic vessels converge and are the communication hubs whese different cells

’ of the immune system meset and greet.
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HOW HIV INTERACTS WITH THE IMMUNE SYSTEM

To establish an infection folmaing seaal

Iraremssion, The virus must cross The meoosal
bamier, the boady's first line of defense, Drie amiss,
HI primarily idects T oell—specifically, C04° T celk
Wi ses cansob sufviee without indacting human cels
and uzing them o produsce noe winses, which cas
then infect additional cely, setling ol & vicious cpde.
Billone of oopees of HIV ane generatied in an indected
persan each day, which beads 10 massive desinection of
T celbs This |5 partoelady dewimental bacase T oels
are aritical soldiers of the mmune syshem and
withcail them the body's defenses bresk down,
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Dendritic ced

Twre types of cells known & dendritic czlls and
macrophages, which ane pan of tha nnae immune

sysaem, patral the body and cam detect the presence of HIV ¥
of Hv-indected cals. Once an infecien & desectad, innaie -4
immune rasponses e acthated, ‘?'ﬂ'
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Dundrith cells and macreghages captire 1he vins

and cut HIY imo small fragments called epitopes that
are then displeyed on the edll's surface. These cell, along
with the Hib-imfecied C04* T colls, then travel to the lmph
modes., The HIV ragments an the surlece of derdritic ook

=] and macmphages 01 35 warning flags 1o alen immune

ook at the lymph node of the infection and sitiate the
addeptive imimune responses 1o Hi
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The B and T cells located at the

knph node hecoma activand,
stimulating the production ol mon:
Hiw-spedific B and T cels, As more C04"
T cells are generated in reiporse ta HY,
ihese begome tanged calls for the wins
in infect. From the bpmph nade, HIY gk
ety bensdly dispersed into the blood-
sweam and theoughioi tha body,

CURRENT STR/ =S IN AIDS VACCINE RESEARCH

Vaccines are a highty effective way t train the immune system to combat

pathogens. Sdentists only bagan studying the immune system after the concept
A of vaccination was discoverad, Researchers ara curmently exploring multiple
ctrategies in an effort to develop an effective AIDS vaccine.
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To generate an immmune response against WV, sesearchers haue

stadbad ditfarent wars of introducing hambes. peces of the W kneen 2
v gpeses, vabich Cansor ceuse o iafecion, inle humans. 5o me aponoece:
irsohee using ciher winsas, such as theoold vinus, bacteria, or DA 35 @mers
for HIY immunogess. Viral and hacterial camier s known o vecion.
Ancther approady & b s an HIV probein &5 .60 mminagen,
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Since the vaccine does not contain HIY, ] )

an sl HIY indaction does not oo, Instead. g a9 HI imemunogers
followding vaccination tha inmenogans ag captured -
by culls, such as derdritic colb, mnd s presened
on thelr surface. These calls then ravel oo
the kmph nodes. This triggers eeluar

and antibady immene responses ¥ r 3 .
against these pheces TR . I.El-lnngp_ru.l:limq:md:
of the inE. s . a pathogen is passble becous:
. of acthation of the adaptie mmune
3 responses, which rEulls in same-
Dendritic call whinig calbed | mmarnol ogacal memon.
"r-_'::m'm Kemony Tand B cells are generated
MAgEre. ¥ o in esparee 10 & viccine, just as they
. am during an achual infeciion, and
Ay ravelng to the kmph » persst in the body, Induding menony
Engﬁmdﬂrd A Tand B celks is oritical for waccine-
Ty Moy ' - - incharnd protection agairst HIV
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Vaccine-induced memory cells become TE ey, 4 AT

when the immiine seslem encounier
the actual vins, in thes case HIW in the futuse. Memony
cells allow the immune wysbem 1o respond much mone
iquickly and soronighy—antibody responses. are typically
1001000 times stronger than those induced initially
—uand can biack an infection s octining.
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