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Biobanking is an actively developing area of biotechnology and biomedicine. Briefly, Biobank is a comprehensively
characterised biological material collected and stored by standardized methods and accompanied by detailed
corresponding information, potentially available to many users. Modern biobanks are instrumental for development
of new diagnostic and therapeutic approaches, drug development, personalized medicine and many aspects of
pre-clinical research. In part, this is because biobanks are not only «places of sample storage», but also places
for conducting research using collections of biomedical materials and all associated data, as well as teaching/
learning hubs providing methodology training and guidance with experiment design to biobank’s clients (and here
we emphasize the importance of the human resources component of biobanks — researchers and their unique
expertise in biobanking, as an integral part of biobank). Biobanking makes possible to perform various “omics”
studies, such as genomics, epigenomics, transcriptomics, proteomics, lipidomics, metabolomics, microbiomics and
other “omics” data, and combine them with data obtained on complex 3D tissue culture models, ex-vivo cultures,
“patient-like” organoids and “avatars”, data obtained from medical image biobanks, radiology biobanks, and others.
Such studies can be longitudinal, recruit participants from several geographical regions and of different ethnicity,
involve big data analysis using artificial intelligence, include both ante mortem and post mortem samples, samples
collected at different time points of chemo- and/or radio-therapy, et cetera.

This review briefly describes the current state of biobanking and discusses the role of biobanks in the study of
malignant neoplasms, with particular focus on the rare or poorly differentiated types of cancer (RPDC) and cancers
of unkcnown primary (CUP). Unlike well-described types of cancer with known primary, there are cases of CUP
when the primary sites of the appearance of cancer cells are not known, of them up to 25 percent are poorly
differentiated, which significantly complicates histological typing of the tumor and selection of adequate therapy.
Historically, poorly differentiated cancers have been excluded from many biospecimen collections. Rare cancers
are malignant neoplasms with very low incidence, but despite low incidence they account to approximately 25
percent of all diagnosed cancers. There is a plethora of rare cancer types among Head and Neck cancers (HNC).
In case of rare cancers, paucity of samples and sample-associated data, as well as slow accrual of the samples
(so called “sample bottlenecks”) create significant drawbacks for translational oncologists. As a result, there are
still significant inequalities in healthcare in case of RPDC/CUPs compared to common cancers, such as diagnosis
uncertainty, limited therapies, drawbacks in the identification of novel therapeutic targets, and finally difficulties
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in conducting pre-clinical research and clinical trials, resulting in a survival gap between common cancers and
RPDCs. Therefore, addressing these challenges is of utmost importance. Noteworthy, although rare subgroups of
common cancers are not classified as rare cancers, patients belonging to such subgroups might face challenges
similar to those affected by the rare cancers. Creating Rare and Poorly Differentiated Cancer Biobanks (RPDCB)
and merging single biobanks into big consortia, as well as long-term sample collection in RPDCB, creates unique
opportunity to use biobanking to study such diseases and can significantly facilitate research on their etiology and
pathogenesis, drug development and therapy development, including personalized, targeted, and per-emptive
therapies. In conclusion, there is an unmet need for creation of RPDCBs which should be addressed.

Key words: biobank, biobanking, head and neck cancer, malignant tumors, translational medicine, personalized
medicine, oncology, extracellular matrix, 3D cell culture models
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BrobaHknpoBaHue — 3T0 aKTMBHO pa3BuBatoLLiascs 061acTb 6MOTEXHONOMMKU 1 6uoMeanUmMHbl. BkpaTtue, 6uo6aHK —
3TO BCECTOPOHHE 0XapakTepu3oBaHHbIM 6MONIOrMYECKUiA MaTepuan, Co6paHHbIf U COXPaHEHHbI CTaHAAPTU3NPO-
BaHHbIMW METOAAMM 1 CONPOBOXAAEMbIN NOAPOBGHOM COOTBETCTBYOLLEN MHGIOPMAaLMEN, NOTEHLMASIBHO OCTYNHON
MHOrMM nonb3oBaTensam. CoBpeMeHHble 6M06aHKN UrpatoT BaXKHYH0 posib B pa3paboTKe HOBbLIX AUArHOCTUHECKMX U
TepaneBTUYECKMX NOAX0A0B, pa3paboTke NeKapCTBEHHbIX MpenapaTos, NePCOHANM3MPOBaHHOM MeaULIMHE N MHOTUX
acnekTax OKNMHUYeCcKnx nccnenosaHmin. OTyacTy 3To 06BbACHAETCSA TEM, HTO BUOBAHKM — 3TO HE TOMbKO “MecTa
XpaHeHuns 06pasLoB”, HO U MecTa A1 NPOBEAEHNS UCCNEAOBAHUI C UCMONb30BaHMEM KOMNEKLMIA BUOMEONLNHCKNX
MaTepmanoB 1 BCEX CBA3AHHbIX C HUMW OaHHbIX, & TaKXe LieHTpbl NpenogaBaHuns/obyyeHns, npegocTaBnsaoLme
KnmeHTam 6rnobaHKa METOANYECKYIO NOLArOTOBKY U PYKOBOACTBO MO pa3paboTke 3KCNEPUMEHTOB (M 34eCb Mbl MO4-
YepKrBaeM BaXKHOCTb KapOBOro KOMNoHeHTa 6M06aHKOB — UccrnefoBaTesier U X YHUKaribHOro onbita B 0651actu
6106aHKNMPOBaHUS, Kak HEOTLEMIIEMOW YacTn 6rnobaHka). bBriobaHkMpoBaHVe NO3BONSET NPOBOAUTL PA3NINYHbIE
“OMUYECKMEe” NCCnefoBaHns, Takne Kak reHOMUKa, SNUreHoMmnKa, TPaHCKPUNTOMKMKa, NPOTEOMMKA, NMUNUAOMUKA,
MeTabonomMmKa, MUKpObuoMuKa 1 gpyrue “oMmm4eckne” AaHHble, 1 06beANHATb UX C AaHHbIMU, NOSTYHYEHHLIMU Ha
CrnoxHbIx 3D Mofensax KynsTyp TKaHen, KynsTypax ex-vivo, “naumeHTonofobHbIx” opraHomaax v “aBatapax”, AaHHbIX,
NOMYy4YeHHbIX N3 6MO6AHKOB MEANLIMHCKUX M306PaXKeHUN, paamoniornieckmx 6Mo6aHKoB 1 ap. Takne nccnegoBaHums
MOTYT 6bITb MPOAOIKUTENBHBIMU MO BPEMEHU, HABUPATb YHACTHUKOB U3 HECKOSIbKUX reorpamnyeckmx permoHoB 1
pa3HoM 3THUHECKOM NPUHAANEXHOCTU, BKIOHATh aHann3 60MbLUMX JAaHHbIX C UCMOMb30BaHNEM UCKYCCTBEHHOMO
WHTENNEKTA, BKNIOYaTb KaK NPMXKU3HEHHbIE, TaK U NOCMEPTHbIE 06pasLibl, 06pasLbl, CoObpaHHble B padHble Bpe-
MEHHbIE TOYKN XUMWNO- U/Mnn paguotepanun, u T.4.

B naHHOM 0630pe KpaTko ONMCbIBAETCA COBPEMEHHOE COCTOsIHME 6MOBaHKOB 1 06CYXAaeTcs posib 6M06aHKOB B
N3y4eHWM 3110Ka4eCTBEHHbIX HOBOOBGPa30BaHui, 0C060e BHUMaHWe yaoensaeTcs pegkvM Unu nioxo gudgepex-
umpoBaHHbIM Tvnam paka (PIMAP) n paky ¢ Hem3BecTHbIM nepBuyHbiM ovarom (PHIMO). B otnnyne ot xopoLuo
OMMCaHHbIX TUMOB paka C N3BECTHOW NepBUYHOCTLIO, Npu PHIO BCTpeyatoTes cnyyvam, korga nepBUYHbIe o4aru
NOSIBNIEHNS PAKOBbIX KNTETOK HEU3BECTHbI, U3 HUX 00 25 NPOLIEHTOB ABMATCA HU3KOANMEPEHLMPOBAHHBIMU, YTO
3HA4YUTESNIbHO 3aTPYOHAET MMCTONOMMYECKYHO TUM3aLIMIO OMyXONu 1 NOAOOop ageKkBaTHoWM Tepanuu. ictopuyeckn
CII0XXMIIOCb Tak, YTO NIOX0 AUt depeHUNPOBaHHbIE PaKOBbIE OMYXOSN UCKIIKHYANNUCh N3 MHOMMX KONNEKUnin 61Moo-
6pasuoB. Pegkue Buapl paka — 3T0 3510ka4eCTBEHHbIE HOBOOOPa30BaHMS C OHEHb HU3KOW YaCTOTOM BCTpeYaeMo-
CTW, HO, HECMOTPS Ha HA3KYIO HacTOTY, OHU COCTaBAAOT OKOJ10 25 NPOLEHTOB OT BCEX AMArHOCTUPOBAHHbIX BUOOB
paka. Cpeou paka ronosbl 1 weu (PILU) cyliecTByeT MHOXECTBO pefKMx BUOOB paka. B crnyyae penkux BMaooB
paka HexBaTka 06pa3LoB M AaHHbIX, CBA3aHHbIX C 06pasuamu, a Takxe MeasieHHoe HakonsieHne o6pasLoB (Tak
HasblBaeMble “y3Kne MecTta’) co3aaloT 3Ha4uTeNbHbIe TPYOHOCTU AN TPAHCNALMOHHbBIX OHKOMOroB. B pesynstate
B 3[paBOOXPaHEHNN BCE €LLie CYLLIEeCTBYIOT 3Ha4YMTeNbHble HepaBeHcTBa B cny4vae PIMNOP/PHITO no cpaBHeHuto ¢
06bI4HBIMY pakamu, TakMe Kak HeonpeaeneHHOCTb AMarHo3a, OrpaHM4YeHHOCTb METOAOB SIe4YEeHNs, HeQOCTaTKN B
onpeneneHnn HOBbIX TEPaneBTUHECKUX MULLIEHEN, 1, HAKOHEL,, TPYOHOCTY B MPOBEAEHUMN OOKTMHUYECKMX NCCNEeno-
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BaHUM U KNMHUYECKUX UCTIbITAHUI, YTO MPUBOAMUT K pa3HULE B BbIXXMBAEMOCTU MexXAay 06bl4HbIMY pakamu 1 PIAP.
[MoaTomy peLLeHue 3TuX NpobneM MMeeT NepBoCTENeHHoe 3Ha4YeHne. [pumeyaTensHo, YTo XOTS peaKue Nogrpynbl
pacnpocTpaHeHHbIX BUOOB paka He KnaccuuumpyoTca Kak peakme paku, nauneHTbl, NpUHagnexatime K Takum
nogrpynnam, MoryT CTankmBaTbCa ¢ Npo6aemMamMu, aHanornyHbIMU TeM, KOTOPbIE€ BO3HUKAIOT NPU pedKux BUAax
paka. Co3pgaHne 6Mo6aHKoB pegkux v nioxo anddeperHumpoBaHHbix pakos (PMNAPB) n 06beanHeHne OTAENbHbIX
6M06aHKOB B KPYMHbIE KOHCOPLIMYMbI, & TaKxXe [ONrocpoyHbI coop obpasuos B PMNAPE cosgaeT yHuKanbHyo
BO3MOXHOCTb UCMNOMb30BaHUs 6MO6AHKOB A5 U3y4eHUs Takux 3a60neBaHuin U MOXET 3HaUYUTENbHO 06NervYnTb
nccnefoBaHnsa Nx 3TMONMOrnK U NaToreHesa, pa3paboTKy JIekapcTs ¥ Tepanuu, BKIoYas NepcoHannanpoBaHHble,
Lienesble 1 yrpexjatoLne MeTofbl nedeHus. B 3akntoyeHve cnegyeTr OTMEeTUTb, YTO CYLLECTBYeT Hey0BIeTBO-
peHHas notpebHocTb B co3aaHum PIMNOPE, koTopyto He06X0AMMO YAOBNETBOPUTD.

Kntoyesble cnoea: 6umobaHK, 61obaHKMpPOBaHWE, PaK rofoBbI U LLEW, 3110KA4YECTBEHHbIE OMYyXO0JY, TPAHCNALMOHHAS
MeAuLMHa, MePCOHaNN3MpoBaHHas MeanLMHa, OHKONOM NS, BHEKNETOYHbIM MaTpUKC, 3D Moaenn KNeTo4HbIX KynsTyp

KoHhnUKTblI MHTEpecoB. Y aBTOPOB HET KOH(DIIMKTOB MHTEPECOB, O KOTOPbIX OHU MOFIN 6bl 3aABUTD.
BnaropgapHocTu. [laHHOe nccnefoBaHune ctano BO3MOXHbLIM 6narofaps nogaepxke PecypcHoro ueHTpa MNpu-
knapgHou leHetukn MOTU (rpaHT nopnaepxkn 075-15-2021-684).

duHaHcupoBaHue. GuHaHcuposaHue. NogaepxaHo rpaHTamu Ne18-15-00391-n1, Ne21-15-00411.
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Introduction

Over the course of the last couple of decades, biobanks
have become one of the crucial tools in biomedical research,
including translational oncology. In the modern sense of the
term, a biobank is a structure that includes collections of samples
of biological materials (such as tissues, biological fluids, and
others), medical and biological images (for example, MRI, PET
scan, microscopy images), other relevant data, as well as a
descriptive database corresponding to the samples. Descriptive
database can be of a clinical and sociology-demographic nature,
include information about methods of collecting, processing and
storing of the samples, their geographical origin, and any other
relevant information. Biobanks comply with the standard ISO
20387 and, in Russian Federation, GOST R ISO 20387-2021. Such
standardization of biobanking allows merging data and results
from multiple independent interdisciplinary studies as well as
creating biobanks consortia. All of this distinguishes biobanks
from conventional scientific and/or medical collections, increases
precision of the studies based on their resources, makes biobanks
a valuable tool for development of new therapies, diagnostic and
prognostic markers, as well as novel methodological approaches
in translational medicine. Biobanks are also instrumental for
optimization of the standard practical tasks in medicine (organ
and tissue transplantation, reproduction medicine) [1]. The ideal
scenario for biobanking assumes that its collections will be utilized
to solve a wide range of interdisciplinary problems using many
different technologies, by independent teams of researchers with
different scientific aims and expertise, during long time period.

According to the standard 1SO 20387 developed by the
International Organization for Standardization (ISO), biobanking
is “the process of collecting and storing, as well as some or all of
the following: collection, preparation, storage, testing, analysis and
dissemination of biological material, as well as related information
and data”. It is also expected that biobanks strictly adhere to all
relevant legal and ethical standards [2].

Biobanks in medical research are traditionally divided into
populational and nosological ones, and the latter are sub-divided
into non-specialised or general biobanks (for example, biobanks of
any types of malignant tumors) and specialized ones (for example,
collections of a certain types of rare cancer). By the size and
localisation, biobanks are classified into local, regional, state,
international biobanks, as well as global networks of biobanks
[3]. Biobanks already have proven to be instrumental to study
COMmMON cancers.

As mentioned above, biobanks include not only biological
samples and related information, but also so-called “material
and technical base” (equipment, software, facilities, etc)
necessary to replenish, maintain, and characterize the collection.
Appropriately qualified personnel with experience and expertise in
this particular area is also a key component of a biobank [4]. Thus,
standardisation should be extended not only to the methods of
collecting, validating and storing biosamples, but also to all other
relevant standard operating procedures in biobanking, including
collecting and storing related information, as well as to procedures
of the personnel training [5].

There are several excellent reviews about problems and
achievements of contemporary biobanking published already ((6-
9), and others), thus to avoid redundancy in our review we will
focus solely on the most recent milestones in the biobanking
of HNC or RPDC/CUPs, and also propose and discuss possible

methodological approaches and practical applications of
biobanking not outlined elsewhere in details.

Cancer biobanks consortia

Aforementioned, as a result of the combining several
biobanks into a single consortium it becomes possible to reach
a new level of translational research, including interdisciplinary
research in translational medicine and translational oncology.
Biobank consortia exist worldwide, in a number of countries, for
example the International Head and Neck Cancer Epidemiology
consortium (https://medicine.utah.edu/dfpm/inhance). In Russian
Federation, such a consortium is the National Association of
Biobanks and Biobanking Specialists (NASbio) [6]. Hitherto,
the association comprises several biobanks, including biobanks
solely focusing on aspects and needs of translational oncology
(http://nasbio.ru/), but there are also other biobanks that are not
members of the NASbio association, and biobanks not related to
oncology. There are no RPDCB consortia established in Russian
Federation yet.

Methodological approaches and repertoire
of biobanked material

Historically, biobanks collected predominantly DNA, blood,
frozen tumour tissue samples (diagnostic biopsies, autopsy
samples, excess tissue from surgery, etc), and formalin-fixed
paraffin-embedded (FFPE) blocks. Recent advances in “omics”
studies (transcriptomics, genomics, proteomics, metabolomics,
epigenomics, microbiomics, etc), development of 3D tissue
culture systems, as well as big-data bioinformatic analysis tools
and approaches revolutionized biobanking and led to significant
advance in its capabilities, at the same time expanding the
methodological approaches to biobanking and repertoire of
material to be biobanked.

One of the most accurate in vitro models of solid tumor behavior
are three-dimensional (3D) multicellular models, especially the
scaffold-based systems including elements of the tumor tissue
environment, such as the extracellular matrix (ECM) [10, 11]. There
are notable differences between 2D and 3D cell culture models of
HNC in terms of sensitivity to drugs and other tumor characteristics
[12]. A valuable tool for creating 3D cell systems is decellularized
ECM (dECM) prepared from animal tissues, production of which,
for a number of reasons, including ethical ones, is a more feasible
task than obtaining materials from humans. Currently, such 3D
HNC models utilizing dECM derived from animal tissues are
being developed [13]. Hence, for example when studying tumour
pathogenesis and predicting the response of tumour cells to
therapy (personalized therapy), its possible to roughly evaluate
the behavior of tumor cells in a 3D model consisting of HNC cells
obtained from patient and extracellular decellularized matrix of
animals obtained from a biobank (taking into account differences in
the ECM from the healthy and malignant tissue micro-environment
and also obvious differences between the species). Biobanking of
animal tissue for the needs of applied medicine is cost-efficient.
Firstly, it allows to use all tissues from the same animal by several
research teams, minimizing the total cost of the studies. Secondly,
the teams that apply to the biobank for usage of animal tissues
do not have to have expertise in working with animals or have
an animal facility in their research center. Finally, biobanking of
animal tissues will also allow to develop and optimize methods and
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approaches to cryopreservation and revitalization of human tissues
for the needs of translational oncology. It’s important to note that
components of patient’s tumor micro-environment (TME) itself,
including ECM, are promising targets for therapy [14], thus human
TME specimens should also be biobanked if feasible.

Currenrtly, in the field of HNC study, rapidly grows the usage
of so-called “living biobanks” of the patient-derived 3D tumor
cell culture models [15]. Patient-derived xenograft and organoid
platforms are instrumental to study the tumour microenvironment
in HNC and for co-clinical precision therapy guiding, as outlined in
the recent comprehensive review [16]. Organoid cultures provide
a suitable model for clonality studies and precision therapeutics
[17]. They also can be used for preclinical research of HNC, as
demonstrated [18], and recapitulate genomic/transcriptomic
characteristic of the patient tissue, for example EGFR expression
levels [19].

As for transcriptomics, it is of particular interest to study
transcriptome of individual cells (single-cell RNA sequencing,
scRNA-seq), since tumors are represented by cells of different
types with different patterns of gene expression. Such patterns
can not be evaluated when analyzing the bulk RNA transcriptome,
and as a result we do not understand the role of particular
subpopulations of cells in cancer development, or their role in
response to the treatment. Comparative transcriptomics of
individual cells in different subpopulations, including the data
obtained at different stages during the therapy, as gene expression
pattern is not static, could provide valuable data that cannot be
otherwise obtained when analyzing the bulk transcriptome. For
example, cell-type-specific gene expression signatures of the
stromal, cancer, and TME cells in HNC have been characterized
recently by scRNAseq using collection of solid tissues and
corresponding peripheral blood from HNC patients, which allowed
to predict therapeutically targetable checkpoint receptor-ligand
interactions [20].

Biobanks to study tumour genetic
heterogeneity

Intra-tumour genetic heterogeneity is a well-known clinical
challenge, including in HNGC [21]. Cells with a different spectrum of
oncogenic mutations may be present within the same tumor tissue,
partially as a result of a tumor genomic instability. Moreover,
during the therapy tumors constantly “evolve” and may acquire
new mutations that, subsequently, increases resistance to therapy.
Thus, within the framework of approaches known as personalized
therapy and pharmacogenetics (selection of medication based
on the patient's genotype), it is necessary to assess the genetic
heterogeneity of the tumor during the course of treatment, in
search for ‘targetable genomic alterations’ (alterations resulting
in a target against which a medication exists), for example RAS
or EGFR mutations in HNC (reviewed in [22]). This can become
possible with the aid of biobanking of multiple biopsies during
the treatment to monitor response to the therapy, and adjust/
change it accordingly. Additional screening for nucleotide variants
that are not associated with the oncogenesis per se, but may
affect pharmacokinetics during the chemotherapy is important to
select the optimal treatment dose and regimen. It is also worth
assessing the genetic and phenotypic heterogeneity of tumor
cells before and after cryopreservation for biobanking, that is,
to check how cryopreservation and subsequent revitalization
change the cellular composition of the tumor and particular sub-
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popuilations within the tumor. It is important to select the optimal
method of cryopreservation and revitalization to preserve the native
heterogeneity of the sample, which makes it a representative
model of the in vivo tumour. When taking and genotyping a biopsy
from one part of the tumor, there is a high probability that the
full spectre of oncogenic mutations of the neoplasm may not
be detected, therefore, along with a tumour tissue biopsy, other
clinically informative samples for genotyping should be biobanked,
for example, cerebrospinal fluid, whole blood, saliva, urine, etc,
allowing for detection of cell-free circulating DNA derived from
the tumor cells [23, 24]. Here we emphasize that the genotype
profiles of many rare HNC types remain unknown [25] and need
to be characterised.

Promising approach in personalized medicine is a comprehensive
genetic screening, for example whole genome sequencing not only
of the DNA from tumor cells, but from immune cells in the tumor
microenvironment, and cells from other tissues of the same patient,
which might be targets of metastasis. Such genetic screening
allows to identify new genes and nucleotide variants involved in
the cancer pathogenesis and response to the therapy.

Pre-emptive medicine and pre-diagnostic
material biobanking

Additionally, biobanking can provide a unique opportunity
for detection of the cancer-associated viruses in pre-diagnostic
samples (such as papillomavirus 16 associated with a subset
of head and neck squamous cell carcinomas), and search for
avoidable causes of cancer. For example, genotyping of the
samples from UK biobank was used to assess the causal effect
of cholesterol lowering on risk of HNC [26], another study based
on UK Biobank’s resources and focused on preventable causes of
HNC investigated an association between alcohol consumption
and the likelihood of developing HNC [27], and circulating tumor
human papillomavirus DNA was detected in biobanked samples
before HNC diagnosis [28].

Moreover, biobanking provides an opportunity to discover
novel therapeutic targets and develop risk prediction models. For
example, analysis of the HNC biopsy samples and corresponding
healthy tissue samples provided by two national biobanks integrated
into the National Biobanks Network in Spain, allowed to identify
novel predictive marker and therapeutic target, glycosphingolipid
globotriaosylceramide [28]. Studies based on materials from one
of the world's largest biobanks, the UK Biobank, allowed to create
a model of the risk for developing HNG [29].

Microbiota biobanking for translational
oncology

Undoubtedly, it is expedient to include samples of human
microbiome (microbiota) in the nosological biobank collections.
Biobanking of the patient's microbiota will further provide an
opportunity to build in vitro models of the relationship between
the microbiota and the development of malignant neoplasms.
There is an association between the microbiome of the oral cavity,
pharynx, throat and the HNC [30-32]. Moreover, in oral squamous
cell carcinoma an association of oral microbiome with lymph node
metastasis was found recently [33]. Taking microbiome samples
from the oral cavity is a simple, non-invasive process, which makes
it especially attractive for biobanking and creates new avenues for
diagnostics and therapy based on the microbiome.

-
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Biobanking for longitudinal studies

In addition, the resources of biobanks can be used to predict
the long-term consequences of the disease, side effects from
treatment, as well as to compare the course of the disease and
treatment depending on various common comorbidities, such as
diabetes, cardiovascular diseases, etc. In light of the recent COVID-
19 pandemic, it’s plausible to propose that biobank resources may
be used to optimise the therapy approaches for the HNG patients
affected by COVID-19.

The modern classification of neoplasms is often based mainly on
the pathomorphology and immunohistochemistry data. Therefore,
using biobanks for the accumulation of a large amount of novel data
from “omics” studies, longitudinal studies, including samples from
different geographical locations and ethnic groups, can help to revisit
the classification of tumors, thus increasing diagnostics accuracy
and therapy efficiency. Aforementioned, biobanking can allow to
find novel diagnostic and prognostic biomarkers based on analysis
on biobanked ‘omics’ data. For example, recent longitudinal study
of the patient’s plasma proteome demonstrated that these data can
be used to detect HNC [34].

Post-mortem hiobanking

For many types of HNG, surgical resection of tumors is not
possible due to the peculiarities of the localization of the tumor,
including in the case of a diffuse nature of localization or aggressive
metastasis. In such case, post-mortem biobank collections of
the tissue can be an alternative option to collect study material.
However, the creation of post-mortem banks is a difficult task for
a number of ethical and technical reasons.

Biobanking to study rare cancers

Based on all above mentioned, it is undoubtedly clear that
biobanking represents an unparalleled opportunity to study rare,
orphan diseases. According to Federal Law No. 323-®3 of the
Russian Federation “On the Basics of Protecting the Health of
Citizens in the Russian Federation”, orphan (rare) diseases are
diseases that have an incidence of no more than 10 cases per
100000 people. Rare diseases are “individually rare, but collectively
common” [35], or “although rare in isolation, are not rare in
aggregate”, collectively affecting up to 7% of the whole population
[36]. However, due to the rare occurrence of such diseases, and
therefore luck of the deep knowledge of their etiology, pathogenesis
and clinical manifestation, patients with orphan diseases are at risk
of misdiagnosis. For this category of patients, the identification
of novel diagnostic and prognostic biomarkers, as well as best
therapeutic approaches, is urgently needed, whereas insufficient
amount of biological material from such patients, and small study
cohorts, makes it challenging to perform corresponding clinical
and pre-clinical studies. Thus, the use of biobanks allowing to
collect a sufficient amount of biomaterial from such patients is
almost the only way to address these challenges. Such approach
has proven successful in case of several types of rare cancers, such
as cholangiocarcinoma [37] or some rare childhood cancers [38].
Patients with rare HNC, for example salivary gland cancer (SGC)
[39], might benefit from biobanking too. Indeed, in a recent study,
the pooling of the resources from three different biobanks allowed
to collect sufficient material to study rare type of HNC [40]. It is
important to note that patient with common type of the cancer may

also have a rare condition of a different nature, affecting the course
of the disease. In this case, the resources of the biobank will make
it possible to assess the impact of such rare disease on the course
of the oncopathology.

Overall, in light of the current advances in biobanking and
associated technologies/methodological approaches, we
envision the key role of the biobanks as a platform to study not
only common, but also rare types of cancer — the unmet need in
contemporary translational oncology.
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