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Abstract

Tumor reactive plasma cells (TRPC’s) have been revealed to be correlated with prolonged survival in patients with different can-
cers. Nevertheless, differently from tumour-specific antigen (TSA) - stimulated T cells which possess accurate actions against tu-
mors, plasma cells (PCs) have requirement of TSA for procuring particular reactions. Thereby the lookout for TSA appropriate for
B cell recalling is mandatory at earliest. Here we evaluate the working of TRPC'. Additionally, we investigate the posit of screening
for neoantigen reactive plasma cells getting motivated from T cells screening methodologies. Whereas hurdles are present, these
epitopes anticipation and efficacious screening, generating innovative modalities, might cause invention of considerably specialized
adoptive cell therapy (ACT). Previously we had detailed different gynaecological cancers, like high grade serous ovarian cancers
(HGSOC), breast cancer (BC), HCC. Additionally, we reviewed mechanistic modes of various cancers including targeting PI3K/PTEN/
AKT signaling pathways in treating germ cell tumors, MAPK/ERK and Hippo/MST signaling for cancers targeting programmed death
1 (PD1)/programmed death ligand 1(PDL1) pathways in ovarian cancers and mucin by tecemotide therapy for non small lung cancer
(NSCLC). Recently we updated role of immunometabolism in cancer. Despite availability of considerably good publications regarding
tumor infiltrating B cells, here we concentrated on working of TRPC’s. Particularly our emphasis is on maximum recent scientific
studies adding to working of TRPC’s, recent advancements made in enhancement of antigens which possess the capacity of greater
induction of plasma cells and lastly posit an approach for screening tumour-specific antigen (TSA) - reactive plasma cells. Thereby
TRPC’s are coming up as robust actors in cancer immunotherapy. Their capacity to generate antibodies against a range of antigens
particularly neoantigens opens innovative arenas for individualized treatment. Getting over these hurdles in epitopes anticipation

and screening might be key in garnering the total probability of getting advantages for cancer cases.
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Introduction along with result in improvement of survival in certain cancers [3].

. . ) Nevertheless, plasma cells possess a significant part in humoral
B cells working in the form of antigen presenting cell (APC) ] ) . )
o ) immunity, however have not been given sufficient weightage re-
as well as antibodies liberating cell has been well acknowledged ] ] ) o i
. . ) . garding antitumor reaction, that facilitates the generation of TLSs,
in the arena of immunology. The working of B cells in tumors
) ) liberate immunoglobulin G1 (IgG1), guide cytotoxic T cell reactions
has been debatable for a plethora of years, however its antican- ) ) ) o o
i . ) [2]. Certain tumor reactive plasma cells in addition to antibodies
cer actions have been displayed commonly in numerous cancers ] ]
o ) . . have been observed in head and neck squamous cell carcinoma
[1]. Tumor infiltrating B cells inclusive of B cells as well as plasma . . . )
) ) . (HNSCC) along with ovarian carcinoma for targeting on tumor cells
cells might generate tumor correlated immune accretions from ] ) ) )
} . ) [4,5]. With the path provided by second generation high through-
small disordered clusters to tertiary lymphoid structures (TLSs) ) ] ]
) o put sequencing methodologies greater neoantigens are observed
[2]. TLSs have been observed to form tumor particular antibodies
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which possess greater immunogenicity [6]. With the escalating
requirement of individualized therapies, the formation of tumor
particular plasma cells as well as antibodies has come in vogue.
This recent generation emphasizes the considerable plausible role

of plasma cells in antitumor immunity.

Previously we had detailed different gynaecological cancers, in-
clusive of high grade serous ovarian cancers (HGSOC), breast can-
cer (BC), HCC with etiopathogenesis, treatment yet 5 year survival
is substantially poor. Additionally, we reviewed mechanistic modes
of various cancers inclusive of targeting PI3K/PTEN/AKT signal-
ing pathways in treatment of germ cell tumors, MAPK/ERK along
with Hippo/MST signaling for cancers, by targeting programmed
death1l (PD1)/programmed death ligand1 (PDL1) pathways in
ovarian cancers and tecemotide therapy for non small lung cancer
(NSCLC), targeting mucin. Recently we updated on role of immu-
nometabolism in cancer [7-14]. Despite availability of consider-
ably good publications regarding tumor infiltrating B cells, here
our concentration is on working of tumor reactive plasma cells.
Particularly our emphasis is on maximum recent scientific stud-
ies that add to the working of tumor reactive plasma cells, the re-
cent advancements made in enhancement of antigens which pos-
sess the capacity of greater induction of plasma cells in addition
to lastly posit an approach for screening tumour-specific antigen

(TSA)- reactive plasma cells.

Methods

Here we conducted a narrative minireview utilizing search en-
gine pubmed, google scholar; web of science; embase; Cochrane
review library utilizing the MeSH terms like B cells; antigen pre-
senting cell (APC); Tumor infiltrating B cells; plasma cells; ter-
tiary lymphoid structures (TLSs); programmed death 1 (PD1)/
programmed death ligand1l (PDL1) pathways; tumour-specific
antigen (TSA); tumor infiltrating lymphocytes (TIL s); tumor infil-
trating B lymphocytes (TIL-Bs); lymphoid accretions (Las); tumor
reactive antibodies (TRAs); tumor associated macrophages (TAM)
from 2000 till date in 2024.

Results
We found a total of 600 articles out of which we selected 45

articles for this minireview. No meta-analysis was done.
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Working of tumor reactive plasma cells
Tumor reactive plasma cells facilitate tumor depletion

Once the tumor propagates as well as metastasizes tumor cells
possess the capacity of infiltrating adjacent tissues along with or-
gans in addition to ultimately gain entry into the lymphatic system.
The existence of tumor correlated B cells in different kinds of tu-
mors inclusive of liver, colon, breast as well as the others have dem-
onstrated a positive association with enhancement of prognostic
value [15]. B cells possess the capacity of working in the form of
antigen presenting cells for activation of CD4+ T cells, whereas fur-
ther liberating a cascade of cytokines (inclusive of tumor necrosis
factor alpha (TNF-a), Interleukin (IL-6), IL-2 as well as interferon-y
(IFN-y) for activating in addition to enrollment of other immune
effector cells [16]. Amongst the tumor microenvironment (TME),
a proportion of infiltrating lymphocytes constitute tumor reactive
plasma cells. such plasma cells are distinct in view of their place-
ment amongst the tumor in addition to their active implication in
the tumor immune reactions. They further generate considerable
quantities of proinflammatory cytokines (inclusive of TNF-a, IL-
17, granulocyte monocyte colony -stimulating factor (GM-CSF) as
well as antibodies that possess the capacity of induction, activation
along with cross talking with other immune cells [17]. B cells which
are differentiated into plasma cells subsequent to getting exposed
to antigens form tumor reactive antibodies (TRAs). Such antibodies
in addition to events - for instance i) antibody dependent cellular
cytotoxicity (ADCC), ii) complement activation, iii) neutralization
as well as iv) remarkable quantities of genes having properties of
B cells as well as plasma cells have been associated with escalated
total survival in patients with melanoma, pancreatic adenocarci-

noma, lung adenocarcinoma in addition to HNSCC [2].

Earlier studies had illustrated that the prognostic utility of tu-
mor infiltrating lymphocytes (TILs) in particular CD3+ along with/
or CD8+ is greater with the existence of tumor infiltrating B lym-
phocytes (TIL-Bs) along with/or plasma cells (PCs). These out-
comes are in agreement with studies investigating the prognostic
utility TILs as well as are suggestive of robust TILs response [18].
Wouters.,, et al. [1], performed a review that encompassed 69 stud-
ies over 19 human cancer kinds yielded significant understand-
ing regarding the prognostic importance of TIL-Bs along with/or

PCs. The observations of their review was that maximum studies
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revealed a positive/neutral prognostic influence along with, just
occasional displayed negative reactions [1]. Thereby TIL-Bs ap-
parently possess remarkable importance regarding prognosis of

cancers.

Scientific researchers have illustrated that TLSs as well as lym-
phoid accretions (LAs) are encircled by plasma cells. For instance,
a study conducted by Patil,, et al. [15], with the utilization of nu-
merous immunofluorescence methodologies revealed an intricate
association amongst PCs as well as CD3+ T infiltration in TLSs/or
LAs, tumor associated macrophages (TAM), [CD68+ or CD163+] in
addition to in total B cells [CD20+] infiltration [19]. Such findings
indicated that PCs infiltration might be correlated with T cells infil-
tration in TLS or LA as well as might aid in the generation of these
structures. Nevertheless, there is poor insight regarding mechanis-

tic modes.

Implications of antibodies in plasma cells antitumor response

TRAs that are present in patients serum in addition to tumor
microenvironment (TME) possess the capability of recognizing a
broad variety of antigens. Such antigens are inclusive of i) overex-
pressed or abnormal expression of self antigens, ii) aberrant modi-
fications of proteins along with iii) normal molecules. A previous
study has revealed that antibodies against melanoma associated
antigens (MAGE) as well as tyrosinase might be estimated in the
serum of patients presenting with melanoma [20]. The same study
further displayed that antibodies against the human epidermal
growth factor receptor 2 (HER2/neu) might be estimated in the
breast cancer patients, along with antibodies against the testis
cancer antigens NY-ESO-1 might be determined in patients pre-
senting with ovarian cancer. Recent studies have isolated the ex-
istence of TRAs. For instance, in patients of HPV stimulated head
and neck squamous cell carcinoma, a group of antibody secreting
cells (ASC’s) were observed to be present in the TME as well as
form robust antitumor response against HPV E2 protein particular
IgG antibodies [5].

The utilization of tumor associated antibodies in the form of se-
rum biomarkers since its use is for acquisition for early detection
of cancer is getting incredible attention [21]. A plethora of tumor
antigen antibodies are getting utilized for cancer therapy. For in-
stance, the monoclonal antibody agent herceptin that is responsi-

ble for targeting HER2/neu has initiated a time period of targeted
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therapy for breast cancer along with a pattern for the therapy of a
myriad of solid tumors. The discovery of antiPD1/antiPDL1 agents
have resulted in substantial advances in the treatment of cancer.
Nevertheless, greater than 50% of the patients fail to respond to
antiPD1/antiPDL1 antibodies in view of restriction of T cell inacti-

vation or disproportionate tumor burden [22].

TRAs, which are basically IgG, get liberated by tumor reactive
plasma [3]. As illustrated by studies B cells amongst tumor possess
the capacity of differentiating into ASC’s inclusive of auto reactive
in addition to tumor particular kinds. Tumor particular ASC’s are
mainly obtained from somatic hypermutation (SHM) as well as il-
lustrate a considerable extent of variation guided by particular
antigens [5]. Greater work has demonstrated that ASC’s amongst
the TME possess the capacity of generating antibodies which target
tumors. Particular antibodies against matrix metalloproteinases 14
(MMP-14) have been isolated in the stage of advanced ovarian se-
rous cancers which yields a robust theoretical ground for the gen-
eration of innovative antigen reactive plasma cells in addition to

antibodies.

Presently, practically there is no availability of antibody agents
which target newer antigens with maximum of them being in
preclinical research stage. For instance, Frontier Biotech in 2018
formed GT 90001 (ascrinvacumab), a human monoclonal antibody
which targets activin receptor like kinase (ALK1). This agent re-
ceived recommendation in 2021 in combination with OPDIVO
(nivolumab), for the patients presenting with advanced liver can-
cer who had not earlier received systemic therapy. An objective
response rate (ORR)as much as 40% was demonstrated by this
combination. Thereby the generation of antigen reactive antibod-
ies possess remarkable probability as an attractive chance of uti-

lization.

Antigens for induction of tumor reactive plasma cells

Inadequate plasma cells in clinical therapy

Triple negative breast cancer (TNBC) patients who possess
greater than earlier described CD38+ plasma cells possess signifi-
cantly greater disease free survival [23]. Nevertheless, certain stud-
ies have revealed that plasma cells are correlated with worst prog-
nosis [24]. This is apparently a pointer of bidirectional controlling

of plasma cells.
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Chronic inflammation based on plasma cells facilitates can-
cer propagation in addition to implicates proinflammatory factor
stimulated by antigen- antibodies complexes. Additionally, the
complementary pathway facilitating angiogenic factors further
possess substantially significant part [25]. Circulating immune
complexes (CIC) in patients with genitourinary cancer are corre-
lated with worst prognosis [26]. The CIC possess the capacity of
binding to bone marrow cells amongst the tumor, thereby activat-
ing Fcy receptors present on these cells, thus stimulating the ac-
tions of myeloid derived suppressor cells (MDSC) which facilitate

tumor generation [27].

Studies have illustrated that mutation as well as accrual of the
p53 protein escalates immunogenicity, thereby ensuring anti p53
antibodies to be a plausible clinical pointer [28]. Nevertheless, the
reduction in size of lung cancer at the time of therapy is associated
with lesser quantities of p53 antibodies, indicating this might be

in view of immunogenic forfeiture [29]. Additionally, at the time
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of chemotherapy tumor cells breakdown results in escalated ex-
posure to p53 antigens which might be correlated with escalated
generation of anti p53 antibodies [30]. A greater quantities of anti
p53 antibodies (titre ratio > 5) is correlated with a survival benefit
as well as needs sustenance of persistent stimulation of immune

system [31].

These observations are intrinsically associated with the work-
ing of plasma cells. Thereby improvement of antitumor working of
plasma cells might lead to enhancement of their capacity of fighting

tumors as well as reverting their tumor facilitating actions.

Idealized antigens enhances the antitumor actions of plasma

cells

B cells possess the capacity of differentiating into tumor reac-
tive plasma cells in addition to generate particular antibodies at the
time of generation (Figure 1) [32], that gets estimated by the varia-
tions of B cell receptors (BCR) [5].
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Figure 1: Courtesy ref no-32 - Development and differentiation of tumour-reactive plasma cell. Haematopoietic stem cells arise from

bone marrow and undergo continuous differentiation to pro-B cells and eventually to pre-B cells, which then produce IgM and express

it on their cell surface, becoming immature B cells. These B cells later migrate via blood vessels to secondary lymphoid organs. Naive B

cells within the spleen and lymph nodes are activated following stimulation by free tumour antigens and proceed to clone and expand

in the germinal centre, undergoing somatic hypermutation (SHM) and class switching. Only B cells with high antigen affinity are able to

interact with more antigens on the surface of follicular dendritic cells, take up the antigen, and present it through MHC-II pathway. Then

helper T cells recognise them and activate B cells. This process is repeated for about 2-3 weeks until B cells producing high-affinity

antibodies are generated. At this point, differentiated B cells leave the germinal center, becoming memory B cells and plasma cells.

Plasma cells then leave the secondary lymphoid organ and migrate to the site of the tumour, surrounding it in the periphery of tertiary

lymphoid structures, and meanwhile producing a large number of specific antibodies, exerting neutralization and ADCC effects.
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The capacity of various antigens in activation of B cells is not
akin along with optimized targets for different cancers are sepa-
rate. Thereby tumor antigens with the utilization of objective cri-
teria are crucial in estimating the robustness of immunotherapy

reactions.

The optimized antigen has the requirement of getting particu-
larly expressed in cancer cells in addition to not in normal cells as
well as is imperative for the growth along with survival of cancer
cells possessing robust immunogenicity [6]. Tumor antigens are
basically inclusive of tumor associated antigens (TAAs) in addition
to tumor specific antigens (TSAs). TAAs inclusive of i) differentiat-
ing antigens, ii)overexpression antigens, in addition to iii) cancer/
testis antigens are expressed in plethora of cancers along with va-
riety of cancer patients. TAAs which are appropriate need to be
having these properties - i) discriminating expression amongst
normal as well as tumor cells ii) implication in the cell cycle along
with, iii) association with cell survival [33]. TSAs portray immuno-
genic peptides which take origin from viral open reading frames
(ORFs) [oncogenic viral antigens] or somatic mutation (neoanti-
gens) instead of proteins expressed by the normal human genome
[34]. Of the TSAs, neoantigens, that represent innovative peptides,
robustly activate immunity in addition to possess considerable
clinical translational utility [35]. At present the maximum evaluat-
ed shared mutations are inclusive of KRAS, NRAS, BRAF, BCR-ABL,
translocation epitopes, tel- platelet derived growth factor receptor
(PDGFR)p translocation epitopes, ALK1, etc [36]. TSAs have been
illustrated to be having considerable immunogenicity as well as
possesses the capacity of escaping central thymic tolerance. Muta-
tion associated antigens are optimized targets for inmunotherapy
[37]. Rojas., et al. [38], from the group of Vinod displayed that in-
dividualized RNA vaccines dependent on neoantigens significantly
escalated the prognosis in pancreatic ductal adenocarcinoma [38].
This pointed to the plausibility of B cells in neoantigen immuno-

therapy.

TRAs against MMP-14 is present in humans naturally, in ad-
dition to possess immunotherapeutic actions against tumors [5].
Clinical outcomes have further revealed that plasma cells possess
a positive action prognostically [23]. Thereby the utilization of tu-
mor antigens for the induction of reactive plasma cells is of con-
siderable aid in reference to immunotherapy. The manner detailed

earlier, the utilization of neoantigens for activation in addition to
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induction of plasma cell differentiation is an attractive approach.
In view of neoantigens getting expressed just by tumor cells, they
avoid “off target” injury to normal tissues. Neoantigens portray
innovative peptides obtained from the somatic mutations which

theoretically avoid self epitopes tolerance [39].

Importance of neoantigen reactive plasma cells

Theoretically newer antigens reactive plasma cells along with
antibodies possess substantially lesser risks other than antibodies
that possess the capacity of recalling self antigens as well as re-
sult in generation of autoimmune diseases might be an attractive
approach that gets estimated by the variations of B cell receptors
(BCR) [5]. The cross talking of neoantigen reactive plasma cells
with antibody therapies escalate tumor particular immune reac-
tions in addition to escalate the effectiveness as well as tolerance to
antibody therapies. The synergism along with benefits of these two
might yield a theoretical ground for the generation of personalized

tumor therapies as well as innovative immunotherapy approaches.

Additionally, neoantigen reactive B cells substantially aid in T
cell immune reactions. Cui,, et al. [40], found that tumor particular
B cell guided by neoantigens cross talked with CD4+ T follicular
helper cells along with escalated the effector CD8+T cells working
in lung adenocarcinoma (LUAD) that are necessary for tumor regu-
lation [40].

The manner detailed earlier, tumor particular plasma cells get
basically obtained from the SHM as well as illustrate a consider-
able extent of variation [7]. These plasma cells liberate IgG1 whose
working is in the form of primary tumor death facilitating antibody

along with facilitates TLS generation [2].

Thereby generating neoantigen reactive plasma cells in addi-
tion to considerable affinity tumor particular antibodies as well as
delivered by intravenous (iv) transfusion into patients in remark-
able quantities might reimburse the limitations of humoral immu-
nity in clinical scenario in addition to substantially cause enhance-

ment of its effectiveness.

Viewpoint of neoantigen reactive plasma cells
TIL's possess a key part in antitumor events. They possess the
capacity of recalling as well as discriminating normal from tumor

cells, gain entry from the tumor wall, infiltrating cancer tissues, re-
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sulting in debilitated cancer cells followed by their demise. Depen-
dent on the capacity of TIL's of recalling tumor particular antigens,
adoptive cell therapy (ACT) has come out as a therapeutic strategy
which uses immune cells of the patients for inventing along with

depleting tumor cells [41].

Thought of screening neoantigen reactive plasma cells
Extensively particular plasma cells against neoantigens are
remarkably efficacious weapons without any doubt for attaining
tumor demise. Presently no availability of germane studies or
screening of neoantigen- reactive plasma cells is there. Neverthe-
less, a technique known as Fuco ID got generated in 2020, works
in the form of an efficacious strategy for isolating T cells which
target tumors. This technique implicates the loading of fucosyl
transferases over dendritic cells (DCs), that at the time of present-
ing antigenic substances to the needed cells switches a label over
the antitumor cells. Neoantigen- reactive T cells might be subse-

quently screened with the utilization of fluorescent probes [42]. In
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the year 2022, Hanada,, et al. [43], from the group of Rosenberg en-
sured the enhancement of event for procuring neoantigen- reactive
T cells [43]. i) the mutation regions were procured by sequencing
the tumor samples. Plasmids which expressed mutated peptides as
well as synthetic long mutated peptides were transfected in addi-
tion to pulsed into autologous DCs. Subsequent to coculturing with
TIL's the activated T cells screening was done with utilization of
flow cytometry. Particular T cell sequences were procured with
the utilization of TCR sequencing. ii) Sequencing of TIL's was done
followed by labelling with particular TCR sequences procured pre-
viously for verification of the consistency of antigen reactivity. iii)
Lastly, autologous T cells were transfected with the screened TCR
by reverse transcription along with co-culturing with DCs which
presented mutated epitopes. Assessment of T cell activation was
done by IFN-y ELISPOT. These steps possess the capacity of form-
ing an extensive quantities of neoantigen- reactive T cells for adop-

tive transferring therapy for the treatment of patients (Figure 2).
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Figure 2: Courtesy ref no-32- Screening of neoantigen-reactive TILs. Tumour samples are obtained from the patient, with a portion of

the samples being separated and cultured to obtain amplified TILs. Another portion is used for WES and RNA-seq to acquire mutation

information for synthesising mutated peptides and plasmids. The plasmids are transfected into dendritic cells, and the mutated peptides

are pulsed onto dendritic cell surfaces, which are cocultured with TILs to simulate the MHCI and MHCII pathways of T-cell immune

responses. Through transfecting plasmids into 293T cells, recombinant protein is expressed and cocultured with TILs to simulate B-cell

immune responses. Activated T cells and B cells are sorted by flow cytometry for TCR-seq and BCR-seq to obtain sequence information

and construct plasmids. The plasmids are transfected into autologous T cells or B cells, respectively to obtain tumour-reactive T cells

or B cells containing specific TCR or BCR. These cells are expanded in vitro and adoptive transferred into patient for personalised

treatment.
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So much akinness exists amongst T as well as B cells regarding
antigen recalling, indicating that B cell immunotherapy approach-
es might be generated as per the design of T cells. Both possess a
variable along with a persistent area which decide their antigen
specificity in addition to species (spp) specificity. The antigen spe-
cific recalling area is CDR3, obtained from gene reorganization.
Nevertheless, the variation in antigen recalling amongst T as well
as B cells needs to be taken into account as well totally. T cell epi-
topes represent linear short peptides, whereas maximum of B cell
epitopes possess particular configuration, that makes it addition-
ally tough to anticipate B cell correlated neoantigens. At the time
of all processes advancements in neoantigen- reactive plasma cells
give references regarding neoantigen- reactive plasma cells inclu-
sive of screening events for neoantigens, procuring tumor reactive

B cells in addition to development of engineered B cells.

By acquisition of clinical tumor samples whole-exome sequenc-
ing (WES) along with expansion of tumor cells might be conducted
for isolating non synonymous mutations. Plasmids which pos-
sessed mutated peptides sequenced were developed. With the uti-
lization of recombinant expression techniques, neoantigen might
be expressed as well as liberated into the extracellular milieu in
addition to cocultured with B cells for estimating their activation
status. Sorting of activated B cells is done with utilization of flow
cytometry in addition to BCR sequencing might be conducted to
procure particular BCR to contrast with the expansion outcomes.
The particular BCR procured might be communicated with par-
ticular vectors with the idea of transfection of B cells in addition
to cocultured with parallel antigen peptides for estimation of B cell
activation. Optimally successful transfected B cells possess the ca-
pacity of getting activated for procuring neoantigen reactive B cells

as well as generating analogous antibodies.

The manner detailed earlier, innovatively isolated antigen re-
active plasma cells as well as antibodies might tackle certain of
the shortcomings of immunotherapy. Concurrently, individual-
ized therapies have come in vogue. Thereby the working as well
as generation of tumor particular libraries might be promising ap-

proaches.

Conclusions, Hurdles along with Future directions
Thereby here we have detailed the significance of utilizing B

Cell generated plasma cells and its importance as of T cell a topic
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considerably ignored. Further we have tried to highlight the signifi-
cance of use of neoantigens in view of no injury to self tissues and
why still neoantigens for plasma cells is difficult to attain. All this
reinforces why adaptive immune system functions by coordinated

humoral as well as cellular immune reactions.

The generation of correct epitope anticipation algorithms as
well as the idealization of corroborating tools portray crucial work
regarding individualized cancer immunotherapy in particular while
tackling innovative antigens. At present there is considerable hole
in the generation of the major histocompatibility complex (MHC)
class II epitope anticipation algorithms. Anticipating the affinity
for the patient human leukocyte antigen (HLA ) alleles continues
to be a main hurdle needing remarkable aid regarding personnel,

resources as well as monetary aspects.

Furthermore, following that experimental corroborating is the
requirement for anticipation of remarkably greater quantities of
peptide epitopes. Nevertheless, efficacious screening of antigenic
epitopes from a considerably greater pool of candidate peptide se-
quences is persistently a main hurdle. A well acknowledged meth-
odology present is serological analysis of recombinantly expressed
cDNA clones (SEREX), that possess the capacity of isolating tumor
antigens at the molecular level. Nevertheless, this methodology
does not possess the capacity of folding antigens appropriately
along with the ability of achieving post-translational modifications
in the innovative construct, whereas, 3 D structure is necessary for
recalling B cell epitopes. There by, lone SEREX might not be appro-
priate for B cell antitumor immunity research work as well as con-
siderable research work is needed for screening of antigens pos-
sessing robust immunogenicity along with immune reactivity for

corroborating affinity in addition to specificity of antibodies.

Despite that, the initially engineered B cells were revealed to be
inserted in the Human Clinical Trial by Immunosoft on 15-12-2023.
Other Biotechnology companies for instance Be Biopharma in ad-
dition to Walking Fish Therapeutics both aid in generating engi-
neered B cells in oncology along with other diseases.

In toto this field portrays a newer boundary in immunotherapy
research. Although, there are numerous further hurdles, consider-

able cut through newer breaking work awaits us.
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Furthermore, Lin., et al. [44], recently displayed in detail how
T cell exhaustion starts the generation of tertiary lymphoid struc-
tures (TLS’s) in addition to turbocharges cancer immunity cycles.
Immune therapies portrayed by immune checkpoint blockade
(ICB) have significantly revolutionized cancer therapy. Neverthe-
less, the efficacy of these therapies is based on status of T cells. T
cell exhaustion, having properties of decreased working, escalated
expression of co- hampering receptors, in addition to clonal elimi-
nation, comes out as a hypofunctional state secondary to chronic
exposure to antigens, working in the form of hurdle to ICB treat-

ments. Different studies have explored T cell exhaustion in depth,

a Tcells effectively kill cancer cells

CD8* TexP™ cells

Naive T cells
TLS Formation

* Reestablish
line of defence

T Cell Exhaustion

Fibroblasts TGF-B
* S + .. °
Out of
control

10
providing novel understanding along with associating T cell ex-
haustion with TLS generation. TLS, lymphocyte accretions gener-
ated in non-lymphoid tissues at the time of chronic inflammation,
works in the form of key reservoirs for anti-tumour immunity. Lin.,
et al. [37], reinforced the crucial part of T cell exhaustion in the
form of a signalling mechanistic mode energized anti-tumour im-
munity by turbocharging cancer-immunity (CI) cycle, specifically
when tumour becomes uncontrolled. Developing on this posit, Lin,,
etal. [44], reviewed the upcoming immunotherapeutic approaches
with the goal of escalating the reaction rate to ICB along with en-

hancing prognosis of the patient (see Figure 3-5).
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Figure 3: Courtesy ref no-44-Schematic illustration of the immune cycle between T cell exhaustion and TLS formation. a. In TIME, naive T

cells are stimulated and begin to undergo exhaustion. b. As T cells progress from Texprog to Texterm, their effector functions are severely

impaired, losing the ability to suppress tumour growth. Under the action of TGF-f secreted by CAFs, Texterm begins to highly express

CXCL13. c. CXCL13 recruits CXCR5+ B cells, Tfh cells and Texprog through tumour-draining lymph nodes (TDLNs) or HEVs. d. CXCR5+

lymphocytes organize TLS in tumours. Mature TLS reestablish the anti-tumour immune defence line and achieve the control over tumour
growth.

Citation: Kulvinder Kochar Kaur and Gautam Allahbadia. “The Emerging Innovative Modalities in Antitumor Immunity Utilizing Tumor Reactive

Plasma Cells for Escalating Cancer Survival - A Mini Narrative Review”. Acta Scientific Cancer Biology 8.7 (2024): 03-15.



The Emerging Innovative Modalities in Antitumor Immunity Utilizing Tumor Reactive Plasma Cells for Escalating Cancer Survival - A Mini

Narrative Review

CD8* Tex” cells CD8* Tex*™ cells

TCF1, IL7R, CCR7, BCLS, —7
CXCRS, IL-2

Phase 1 T cell exhaustion

11

4 Tth cells
@ _ © @ CD8* Tex*s cells
VEGF B cells
. o ® 4
CXCL13%e o0 HEV formation
L °
[ ]

°
o ®e

Recruit cells by chemokines
(CCL19, CCL21, CXCL13, etc)

-

IL-7/RANKL
LTi cells LTo cells

Phase 2 Intratumoral TLS formation

Figure 4: Courtesy ref no-44 - T cell exhaustion drives the formation of intratumoral TLS. T cells gradually lose the expression of TCF1,
IL7R, CCR7, BCL6, CXCR5, and IL-2 during exhaustion, while upregulating the expression of TOX, CXCL13, and co-inhibitory receptors. Tex
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Figure 5: Courtesy ref no-44-A novel immunotherapy strategy based on the crosstalk between T cell exhaustion and TLS formation. In the
broadly
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TIME, Texpmg retains the stem-like potential and is enriched in TLS to mediate the response to ICB treatment. Meanwhile, Tex
expresses the signatures of activation and exhaustion, and highly expresses CXCL13. Therefore, when the T cell subsets in the TIME are
mainly Texpmg, anti-tumour immune response can be enhanced by ICB treatment or ACT. When the T cell subsets in the TIME are mainly

Tex__, epigenetic therapy can be used to reverse the exhaustion state or induce intratumoral TLS.

term”

Citation: Kulvinder Kochar Kaur and Gautam Allahbadia. “The Emerging Innovative Modalities in Antitumor Immunity Utilizing Tumor Reactive

Plasma Cells for Escalating Cancer Survival - A Mini Narrative Review”. Acta Scientific Cancer Biology 8.7 (2024): 03-15.



The Emerging Innovative Modalities in Antitumor Immunity Utilizing Tumor Reactive Plasma Cells for Escalating Cancer Survival - A Mini

Narrative Review

Additionally, recently Mandal along with Pradhan [45] revealed
the part of B cell reaction in addition to antibody dependent thera-
peutic angle in human cancers. Immuno-oncology has concen-
trated on strategies which had centred around T cell- till recently
in this arena when realization dawned over the significance of
tumor-reactive antibody generation by tumor-infiltrating plasma
B cells, in addition to how imperative it was to produce innovative
therapeutic antibodies for therapy of various cancers. Recently it
was observed that B lymphocytes usually infiltrate solid tumors
as well as degree of B cell infiltration generally correlates with ro-
bust T cell reaction whereas developing humoral reactions against
malignant propagation by developing tumor antigens reactive an-
tibodies which bind in addition to coat tumor cells along with facil-
itate cytotoxic effector mechanistic modes. This reinforces the fact
that adaptive immune system functions by coordinated humoral

as well as cellular immune reactions. Isokinds, extent, in addition
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to effector functions of antibodies generated by B cells amongst the
tumor environment vary among cancer kinds. Intriguingly, besides
binding with particular tumor antigens, antibodies generated by
tumor-infiltrating B cells possess the capacity of binding with cer-
tain non-particular receptors, strangely expressed by cancer cells.
Antibody-based immunotherapies have dramatically altered the
worldwide methodologies of cancer therapy, however are still re-
stricted against hematological malignancies as well as occasional
kinds of solid tumor cancers having limited target quantities, that
makes it imperative the annotation of the arena to have greater ef-
ficacious innovative targeted antibody therapeutics. Thereby con-
cluding the recent insight gained regarding the protective nature
of spontaneous antitumor humoral reactions in human cancers,
highlighting the advancement as well as future viewpoints of anti-

body- dependent immunotherapies in cancer [45] (see Figure 6,7).
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Figure 6: Courtesy ref no-45 - Tumor microenvironment and B lymphocytes. (A) CXCL13, secreted in the tumor microenvironment,
attracts CXCR5+ B cells, CXCR5+ TFH cells, and CXCR5+ Vy9V&2 y§ T cells that together promote formation of tertiary lymphoid structures.
(B) NK cells promote B cell activation by engaging with CD40 on B cell surface through CD40L. NK cells and y§ T cells promote B cell

class-switching by secreting IFN-y. Tumor-associated macrophages promote B cell development, proliferation, and survival by secreting

B cells-activating factor (BAFF) and a proliferation-inducing ligand (APRIL).
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Figure 7: Courtesy ref no-45 - Intracellular targeting of mutated oncoproteins by dimeric IgA antibodies. Mutation-specific dimeric IgA

antibodies can bind with PIGR expressed on the epithelial cancer cells of major cancer types and get internalized with a fragment of PIGR

known as the secretory component. Internalized dimeric IgA antibodies encounter target antigens in the cytoplasm and could haul them

outside of the cells through transcytosis whereby the mutated on codrivers could be expelled into the extracellular space by secretory IgA.

Treatment of PIGR+ tumor cells sensitizes them for CD8+ cytotoxic T cell-mediated killing.
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