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COMPARATIVE ANALYSIS OF IMPACT
OF TUMOUR ANTIGEN PREPARATION METHODS
ON HUMAN DENDRITIC CELLS PRIMING AND EFFICIENT
CYTOKINE-INDUCED KILLER CELLS ACTIVATION IN VITRO

Adaptive cell immunotherapy namely combination of dendritic cells (DC) and cytokine-induced
killer (CIK) cells is a promising tool in treating various types of cancer and choosing the appropriate tech-
nique of tumour antigens obtaining is a challenging issue. CIK cells also called NKT cells are an in vitro
propagated population of cells characterized by hybrid NK cells and T cells phenotype. DCs are highly
specialized antigen-presenting cells, which uptake, process and present antigens to effector cells of the
immune system. In this study, we compared the effect of tumour antigens obtained by different methods
on dendritic cells maturation and their ability to activate CIK cells. Cytotoxicity of CIK cells, generated
in two different conditions (whole blood or peripheral blood mononuclear cells), was accessed using
SW620 cells as a target by MTT assay. According to obtained results, CIK cells expanded from whole
blood showed significantly strong anti-tumoral activity compared to CIK cells generated from peripheral
blood mononuclear cells isolated by Histopaque-1077 density gradient centrifugation. Also, we deter-
mined that all examined methods of antigen preparation can be used, but only in the case of antigen-
loaded DCs cocultivation with CIK cells.

Key words: Cytokine-induced killer cell, dendritic cell, immunogenic cell death, damage-associated
molecular pattern, TNF-alpha.
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«KazakcraHn Pecriy6AnKkachl BiAiM >koHe FbIAbIM MUHUCTPAITIHIH
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Icik aHTUreHAEpiH AaibIHAQYADbIH, OPTYPAI dAICTepiHiH,
AAAM AGHAPMTTIK XKACYLUIAAAPbIH NPaiMUPAEHYI MeH LIMTOKMH GeACEHAIpIAreH
KMAAEp XKacyllaAapAbl aKTUBTEHYiHe 9CepiH CaAbICTbIPMaAbI in vitro Tarpay

AAANTUBTI XaCyLIaAbIK, UMMyHOTepanusi, atan anTkaHaa AEHAPUTTI >kacywwasap (A>K) MeH LLUTOKMH
6eaceHaipiareH kuaaep (LIBK) skacywianapabl 6ipre ap TypAi KaTepai icik TypAepiH eMAeyAe KOAAQHY
NepcrnekTUBTI KypaA GOAbIN TabblAaAbl >keHe iCiK aHTUreHAEpiH AaiblHAQYAbIH COMKEC TeXHMKACbIH
TaHAQy KypAeAi MaceAe 60Abin Tabbiraabl. LIBK >xacylasapbl — HKT »xacywasap Aen atarasbl XKoHe
HK >xaHe T >acyluaAapbiHblH rMOPUTTI PeHOTUMIMEH CUMaTTaAaTbIH in Vitro ke6enTiAreH >kacylaaap
nonyAsumsicbl. AXK aHTUreHai Kabblapan, MPOUECCUHITEH OTKi3iM, MMMYHABIK, YHeHiH addekTop
>KacylllaAapblHa TaHbICTbIPATbIH >KOFapbl MAMAHAQHABIPbIAFAH aHTUIeH Npe3eHTaumsIAayLLbl XXacyLlaAap.
Bya 3epTTeyae 6i3 9pTYpAi SAICTEPMEH aAblHFaH iCIK aHTUreHAepiHiH AEHAPUTTI >KacyluaAapAblH
KeTiAyiHe >kaHe oaapAbiH, LIBK xacyiuarapbii 6eaceHaipy KabiaeTiHe acepiH CaAbICTbIPAbIK,. EKi TypAi
KaraanAa (>kaAmbl KaH Hemece nepudepmsiAblK, KaHHbIH MOHOHYKAEAPAbI XacyLlaAapbl) nanaa 6GoAFaH
LIBK »acyllarapbiHbIH, LUMTOTOKCUMKAAbIK, acepiHe SW620 xacylwasapbiMeH MTT Taaaaybl apKblAbl
KOA >KeTKi3iAAl. AAbIHFAH HaTUXeAepre CalKecC, TOAbIK, KaHHaH aAblHFaH LIBK >xacywaaapbl His-
topaque-1077 TbIFbI3ABIK, FPAAMEHTIHAE LeHTpUdyrarayMeH neprudepmsAblK, KaHHbIH MOHOHYKAEAPAbI
>KacylwaAapblHaH okwayAaHFaH LIBK >kacyliasapbiMeH CaAbICTbIpFaHAQ, iCiKKe KapcCbl alTapAblKTain
6eaceHainikTi kepcetTi. CoHpar-ak, 6i3 aHtureH >xkykreareH AXX meH LIBK >xacywasapbiH 6Gipre
eCipreH xarAanAa aHTUreHA AabiHAQY AbIH 6apAbIK, 3ePTTEArEH DAICTEPIH KOAAAHYFA GOAATbIHABIFbIH
aHbIKTaAbIK,

TyiiiH ce3aep: UMTOKMH OEACEHAIPIATEH KMAAEP >KaCyllaAap, MMMYHOIEHAIK >Kacylla 6AiMi,
3aKbIMAQHYMeEH GaMAaHbICTbI MOAEKYAAAbIK, (pparmeHT, TNF-aabda.
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CpaBHMUTEAbHbII AHAAM3 BAUSIHUSI METOAOB NMOATOTOBKM QaHTUTE€HOB OIMYXOAM
Ha NpaliMHpoBaHHe AEHAPHUTHBIX KAETOK YeAoBeKa U
acpcpeKkTMBHOE aKTUBMPOBAHME LLUTOKMH-MHAYLIMPOBAHHbIX KAETOK in Vitro

AAQnNTMBHAs KAETOYHAs MMMYyHOTEpanus, a MMEHHO KOMOWMHAUMS AEHAPWUTHbIX KAeTOK (AK) u
LUMTOKMH-MHAYLMPOBaHHbIX KMAAEpHbIX (LIMK) KAeToK, sBAsieTCS MHOroo6ellaloumm noAXoAOM B
A€YEHMU Pa3AMUHbIX TUMOB paka, U BbIGOP MOAXOASLLEN METOAMKM MOAYYEHNS OMYXOAEBbIX aHTUIeHOB
ABASIETCS CAOXKHOM 3apavent. Kanetkm LIMK, Takke HasbiBaemble HKT-kaeTkamm, gBAgiOTCS in vitro
Pa3MHOXEHHOM KAETOUYHOWM MOMNyAduMeint, AAS KOTOPOW XapakTepeH cMmellaHHbii HK KAeTouHbI m
T-kAeTouHbIM peHoTun. AK — 3TO BbICOKOCMNELMAAM3IMPOBAHHbBIE AHTUIEH-MPE3EHTUPYIOLLME KAETKM,
noraolaiolme, nepepabatbiBalolMe W MPEAOCTaBASIOWLME aHTUreHbl 3(EKTOPHBIM  KAETKaM
MMMYHHO CUCTEMbI. B 3TOM MccaeA0BaHMM Mbl CPABHUAN BAMSIHUE OMYXOAEBbIX aHTUIE€HOB, MOAYYEHHbIX
pasHbIMM METOAAMM, Ha CO3PEBaHME AEHAPUTHBLIX KAETOK M MX CrMoCOGHOCTb akTuBmpoBath LIMK-
KAeTku. LintoTokecmuHocTb kaetok LIMK, MoAyUYeHHbIX AByMSsi pasAMUHbIMK Criocob6amm (LeAbHasi KPOBb
MAW MOHOHYKAeapHble KAeTKM nepudepuyeckon kposu — MKI1K), oLeHMBaAM C MCMOAb30BaHMEM
kaeTok SW620 B kauectBe muiueHn aHaamzom MTT. CoraacHo noAyyeHHbIM pe3yAbtatam, LIMK-
KAETKM, PA3MHOXKEHHbIE M3 LIeAbHOM KPOBM, MOKA3aAM 3HAUMTEAbHO CMAbHYIO MPOTUBOOIMYXOAEBYIO
AKTMBHOCTb MO CpaBHeHUIO C KkAeTkamu LMK un3 MKIIK, BblaeAeHHbIX LeHTpudyrupoBaHMem B
rpaameHTe naotHoct Histopaque-1077. Takke Mbl OMNPEAEAMAM, YTO MOTYT ObiTb MCMOAb30BaHbI
BCE MPOBEPEHHbIE METOAMKM MOAYYEHMSI aHTUIEHA C YCAOBMEM, YTO aHTUreH-HarpyskeHHble AK 6yAyT
KYAbTMBMPOBATbCS COBMECTHO C LIMK-kAeTKamu, MOAYyUYEHHbIMWN M3 LLEABHOMN KPOBU.

KAloueBble cAOBa: LMTOKMH-MHAYUMPOBAHHAS  KMAAEPHAsl KAETKa, AEHAPWUTHAs  KAETKa,
MMMYHOTeHHasi TMbeAb KAETOK, MOAEKYASIPHBI (hparMeHT acCoLMMPOBaHHbIN ¢ nospexxaeHnem, GHO-

anbga.

Introduction

Colorectal cancer is the second leading cause
of cancer-related deaths worldwide with 4789635
prevalent incidences during 5 years. According to
information obtained by the International Agency
for Research on Cancer, there were 19,7 of new
patients with colorectal cancer (4th place) and mor-
tality cases 8.9 (3rd place) per 100000 population
registered in 2018 worldwide. In South Central Asia
Kazakhstan ranks first as a country with a high num-
ber of new cases and mortality caused by colorectal
cancer [1].

Immunotherapy in contrast to conventional
cancer treatment approaches such as chemother-
apy, hormone therapy, radiation and surgery has
a crucial aim to encourage host immunity against
cancer, but at the same time immunotherapy can
be used in combination with each of the men-
tioned above therapies. Adoptive cell therapy is
one of the prospective types of immunotherapy,
which essentially involves ex vivo stimulation
or genetic modifications of isolated host cells
and infusion of final cellular products (dendritic
cells, cytokine-induced killer cells, lymphokine-
activated killer cells, tumour-infiltrating lympho-

cytes, cytotoxic T-lymphocytes, chimeric antigen
receptor T cells, T-cell receptor engineered T-
cells) to cancer patients [2].

Dendritic cells (DCs) are the most proficient
antigen-presenting cells linking both innate and
adaptive immune systems [3, 4]. In cancer settings
after engulfment of tumour-derived antigen im-
mature DC undergoes maturation which results in
CD80 and CD86 upregulation, IL-12 secretion with
sequential translocation to lymph nodes to prime ef-
fector T-cells [5].

CIK cells are ex vivo expanded heterogencous
cell subset which shares properties of T/NK-cells
with MHC-unrestricted cytotoxicity [6, 7]. Cultiva-
tion of human CIK cells generally includes stimula-
tion with IFN-gamma, antibodies against CD3, IL-2,
but also there can be used additional inducers such
as [L-15 and IL-21[8-10]. A recent study discovered
correlations between phenotypes and lytic activity
of CIK cells populations in patients with hepatocel-
lular carcinoma, where CD37-CD56" cells defined
high cytotoxic ability, but not CD3*CD4" cells [11].
A number of studies showed an elevated anticancer
effect of DCs and CIK cells combination in the case
of solid tumours and haematological malignancies
[12, 13].
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It was shown that cancer cells subjected to im-
munogenic cell death (ICD) expose damage-asso-
ciated molecular patterns (DAMPs) which act as
immunogenic signals to dendritic cells and thereby
facilitate their maturation [14]. Among DAMPs cal-
reticulin, high-mobility group box 1 (HMGB1), ad-
enosine triphosphate (ATP) and heat shock proteins
(HSP) have been well studied [15].

There is, however, no consensus in choosing
source and way of antigen obtaining to most effec-
tive DCs priming, which in turn provides sufficient
T-cells activation, in our case — CIK cells. There are
number of antigen sources, namely whole tumour
lysate obtained after freeze-thaw, total tumour RNA,
heat and drug-stressed cancer cells and their super-
natants, intact cancer cells etc [16]. Therefore, the
aim of this study was to compare the most frequently
used techniques of tumour antigen preparation, their
impact on DCs maturation and further CIK cells ac-
tivation. In particular, we evaluated cytotoxic activi-
ty of CIK cells, expanded from whole blood samples
and peripheral blood mononuclear cells, against can-
cer cells by co-cultivation with DCs that are pulsed
with antigens obtained by mild heat-shock treatment
(g42°C), expose to chemotherapy drugs (oxaliplatin,
S-fluorouracil, staurosporine, methotrexate), freeze-
thawing and total tumour RNA isolation. Obtained
results showed that CIK cells isolated from unpuri-
fied whole blood have strongest anti-tumour proper-
ties compared to CIK cells isolated from PBMCs.
Also, we determined that all examined techniques of
antigen preparation can be utilized in combination
with wbCIK cells.

Materials and methods

Preparation of CIK cells and colorectal cancer
cells

CIK cells were expanded from peripheral
blood mononuclear cells (PBMCs) or whole blood.
Blood was received from the volunteer’s periph-
eral blood sample (20 ml). Isolation of PBMCs was
performed using Histopaque-1077 density gradi-
ent centrifugation. PBMCs and whole blood cells
were seeded into 6-well plate at a density 1-3*10°
cells per mL and cultured in Biotarget™ medium
(Biological Industries Ltd., Haemek, Israel) con-
taining 1000 [U/mL of IFN-gamma in a humidified
atmosphere with 5% CO, at 37°C. The next day,
cells in medium containing 500 IU/mL IL-2 were
plated to anti-CD3 mAb precoated Petri dish with
the subsequent transfer to the new vial after 4 days
and every 2 or 3 days medium change for 14-21
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days. Cell sorting was performed on BD Biosci-
ences Imagnet Cell Separation Magnet using CD56
biotinylated mAb.

The human colon cancer cell line SW620 was
purchased from ECACC (UK) and cultivated in
DMEM/F12 (Life Technologies Limited, Paisley,
UK) containing 10% fetal bovine serum (FBS) 100
U/mL penicillin, 100 pg/mL streptomycin in a hu-
midified atmosphere with 5% CO, at 37°C.

Dendritic cells cultivation and tumour antigen
obtaining

DCs were obtained in two different ways: mono-
cytes isolation by Histopaque-1077 density centrif-
ugation and further 6-7 days cultivation or CD14*
DCs sorting from whole blood. Isolated monocytes
were cultivated in Biotarget™ medium (Biological
Industries Ltd., Haemek, Israel) supplemented with
20 ng/mL GM-CSF and 20 ng/mL IL-4. The incu-
bation lasted 6 days at the end of which cells were
enriched using CD11C" separation.

All types of tumour antigens were obtained from
SW620 cancer cell line. SW620 cells were subject-
ed to subsequential 2 h of heat-shock, 24 h of chemo
drug treatment with 500 ug/mL oxaliplatin alone
or in combination with 1000 pg/mL 5-fluorouracil,
10 uM staurosporine, 100 uM MTX. Freeze-thaw
lysates were received as a result of the repeated
freeze-thawing of SW620, total tumour RNA was
extracted from SW620 after heat-shock according to
manufacturer’s protocol.

In vitro antitumor activity analysis

The cytotoxic activity of CIK cells against
SW620 tumour cells was determined by MTT-as-
say. Briefly, prepared antigens were combined with
negative enriched BC or CD14"DCs to the antigen
fusion. After 24 h DCs were stimulated with 50 ng/
mL TNF-alpha for 2 h. On the next step, to acti-
vate CD56"CIK cells DCs were added at a ratio 5:1
respectively for 2 days. The human colon cancer
SW620 cells were used as target cells, CIK cells
used as effector cells. The safety of CIK cells, DCs
and their combination for normal human cells were
verified using HDFn (human dermal fibroblast
neonatal, ATCC, PCS-201-010 cells). Target cells
in the quantity of 5x10° cells per well were seed-
ed to 96-well plate day before CIK cells addition.
The groups that consisted of CIK cells activated
by DCs loaded with antigens were the experimen-
tal groups, while the control group contained only
CIK cells without DCs activation. MTT-assay was
performed to assess cell viability by reading opti-
cal density at 580 nm using Bio-Rad 680 spectro-
photometer.
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Results and discussion

The safeness of adaptive immunotherapy was
shown in numerous clinical studies. In our research
CIK cells and DCs were checked regarding their
safety, HDFn (human dermal fibroblast neonatal)
cells were used as a target (Figure 1). Obtained
data confirms statements concerning harmlessness
of CIK cells, DCs and their combination toward
normal cells. The typical antitumor effect of CIK
cells resulted in significantly decreased viability
of SW620 cells more than three times compared to
HDFn (P-value). Briefly, HDFn cells after addition
of expanded from whole blood CIK cells showed
not significant falling in viability whereas SW620
cells were notably affected by CIK cells, there were
93.3% and 35 % live cells respectively (p<0.0001).
CIK cells cultivated from PBMCs isolated by the
Histopaque-1077 method demonstrated strong lytic
activity towards cancer cells and its absence in case

of normal cells (99.4% and 28.8%, p<0.0001). Fur-
ther safety of CIK-DC combination was validated
(96.3% — HDFn live cells and 19.8%- SW620 cells,
p<0.0001 ). Kornacker M. and colleagues’ find-
ings also demonstrated the killing ability of CIK
cells against autologous chronic lymphocytic leu-
kaemia (CLL) cells and showed no lytic activity
towards non-malignant mononuclear cells [17]. As
previously reported by Liu Y., there were no seri-
ous side-effects after infusion of DC-CIK as adju-
vant therapy to patients 65 years and older with solid
tumours and hematological malignancies [18]. /n
vivo experiments revealed the role of IFN-gamma in
mild graft-versus-host disease (GVHD) induced by
infusion of allogeneic CIK cells compared to lethal
cases caused by splenocytes injection [19]. In vitro
study concerning the comparative analysis of IL-15
stimulated CIK cells also confirmed the poor allore-
activity of CIK cells against allogeneic PBMCs and
fibroblasts [20].

Figure 1 — The cytotoxicity of CIK cells against HDFn and SW620.
CIK cells obtained by two different techniques (WbCIK- CIK cells
expanded from whole blood, hCIK — CIK cells cultured from PBMCs,
isolated by Histopaque-1077 density gradient centrifugation) were co-
cultured with target cells (HDFn or SW620) at a ratio of 10:1 (E: T) for
48 h. The cell viability was measured by MTT-assay, P < 0.001

Comparative analysis of CIK cells expanded
from whole blood and PBMCs detected the first
method is more efficient and suitable for CIKs ex
vivo cultivation. DCs were pulsed with tumour an-
tigens received by different techniques preceding
co-cultivation with CIK cells. Cancer cells were ex-
posed to heat and various chemo drugs treatment,
including oxaliplatin, 5-fluorouracil, staurosporine,
MTX, repeated freezing-thawing cycling, also intact
SW620 cells were used. In addition, we have tested
the impact of TNF-alpha on DC maturation which

defines effective CIK priming and their potent kill-
ing activity against malignant cells.

Cytolytic activity of wbCIK cells activated by
TNF-alpha matured DCs loaded with antigens of
heat and oxaliplatin treated SW620 cells had a sig-
nificantly high level of cytotoxicity against target
cells and reached 95% while without TNF-alpha ad-
dition cytotoxicity was 78% (P=0.003). Interesting-
ly, there were no important differences between the
killing activity of CIK cells expanded from PBMCs
which completed almost 80% in both cases (Figure

93


https://www.zotero.org/google-docs/?k1J6Lc
https://www.zotero.org/google-docs/?KzRNkn
https://www.zotero.org/google-docs/?0rlCOO
https://www.zotero.org/google-docs/?UtToZ8

Comparative analysis of impact of tumour antigen preparation methods on human dendritic cells priming ...

2A). In a recent study concerning immunogenic cell
death induction, a combination of oxaliplatin and
one of STAT3 inhibitory molecules (stattic) were
used to assess levels of DAMPs. A significant in-
crease in the levels of calreticulin, HMGB1 and
HSP70 in CT26 cells treated with oxaliplatin alone
or with stattic compare to the control group were
detected. Also, they measured the production of IL-
12 by bone marrow originated DCs after expose to
conditioned media. According to results, high lev-
els of IL-12 were found in DCs groups cultured in
conditioned media of CT26 cells treated with oxali-
platin and/or stattic (with no significant differences
between both variants) [21].

To compare monotherapy with oxaliplatin and
its frequently used combination with 5-fluorouracil
[22] we combined CIK cells (from whole blood and
PBMCs) with DCs loaded with heat and chemically
(5FU+Ox) stressed SW620 cells and measured the
cytotoxic activity of CIK cells (Figure 2B). Before
addition to effector cells, DCs also were treated with
TNF-alpha or not. Obtained results showed that ac-
tivated wbCIK cells have a slightly significant kill-
ing ability as opposed to PBMCs-obtained CIK cells
(87%, 75% — without TNF-alpha, 99%, 88 % -with
TNF-alpha). Combination of oxaliplatin with 5-flu-
orouracil as oxaliplatin alone was characterized by
potent ability to induce maturation of DCs followed
by efficient CIK cells activation resulted in success-
ful tumour elimination. In a recent study, the pivotal
role of TLR-4 as DAMPs receptor has been proved.
Fang H. and colleagues showed that colorectal can-
cer cells (SW480) undergoing immunogenic cell
death induced by oxaliplatin and/or 5-fluorouracil
treatment realise high concentrations of HMGBI1
and HSP70. Also, HLA-DR, CD80 and CD86 over-
expression were detected after preconditioning of
DCs with supernatant of chemically-stressed tu-
mour cells are hallmarks of mature DCs [23].

One of the most successful combinations in tu-
mour-killing ability was wbCIK cells co-cultured
with TNF-alpha matured and heat-stressed, stauro-
sporine-treated SW620 cells loaded DCs (Figure 2C).
A series of studies confirmed the ability of staurospo-
rine to induce DAMPs formation. The highest level
of extracellular HMGB1 was released after treatment
of two cancer cell lines (U20C-human bone osteosar-
coma epithelial cells, MCA205-mouse fibrosarcoma
cells) with staurosporine in comparison to methotrex-
ate, azacitidine, decitabine, oxaliplatin and etc. [24].
There linear correlation between the amount of ATP,
ADP and AMP extracellular mix and time to stau-
rosporine exposition was revealed [25]. A relatively
new conception developed by Yoon S. and colleagues
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concerning caspase-dependent regulated necrosis
which shares features of apoptotic and necrotic ways
of cell death was also prompted by staurosporine.
DNA attached to histone H1 and HMGB1, Hsp90,
ERp57 in the conditioned medium of chemically-
stressed cells were detected [26].

Cancer cells treated with MTX also were a
very prospective loading agent for DCs maturation
and further CIK cells activation (Figure 2D). In vi-
tro study indicated high concentrations of DAMPs
hallmarks such as calreticulin, ATP and HMGBI1 in
MTX-treated prostate cancer cell lines (LNCaP and
22RV1 ) conditioned media, in vivo experiments
showed that injection of chemically stressed cancer
cells provoked in abundant mature DCs. As a result,
MTX-triggered immunogenic cell death via p53/
PERK and GCN2 upregulation — elF2a S51 phos-
phorylation — endoplasmic reticulum stress axis was
revealed [27, 28].

Similar results were observed in experiments us-
ing DCs loaded with freeze-thawed whole tumour ly-
sates, heat-stressed cancer cells and total tumour RNA
(Figure 2E, F, H). Series of studies indicated strong
immunogenic responses toward cancer cells sub-
jected to hyperthermia. Daniel Rojas-Sepulveda and
colleagues investigated the effect of combined lysates
of a few heat-stressed cancer cell lines on antigen-
presenting and effector cells in the case of melanoma
(TRIMEL) and gallbladder cancer (M2). Both types
of lysates were able to induce maturation of moDC,
that resulted in upregulation of HLA-DR, CD80 and
CD86, while lysates of a single heat-stressed cancer
cell lines failed to induce DCs maturation. Addition-
ally, the contribution of DCs loaded with a mixture of
heat-stressed lysates resulted in significant upregula-
tion of CXCR3, CXCR4, CD25 and CD69 on CD4
and CDS subsets of T cells [29, 30].

DCs fused with intact cancer cells and stimu-
lated by TNF-alpha showed high activating capacity
towards wbCIK cells but not hCIK cells. Also no-
ticeable relatively strong cytotoxicity of CIK cells in
absence of DCs activation (Figure 2G).

Conclusion

According to obtained results, CIK cells ex-
panded from whole blood showed significantly
strong anti-tumoral activity compared to CIK cells
generated from peripheral blood mononuclear cells
isolated by Histopaque-1077 density gradient cen-
trifugation. Also, we determined that all examined
methods of antigen preparation can be used, but
only in the case of antigen-loaded DCs cocultiva-
tion with CIK cells.
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Figure 2 — The cytotoxic activity of CIK cells activated by DCs against SW620 cancer cells. A-CIK cells cultivated
with DCs loaded with antigens of heat-stressed and oxaliplatin treated cancer cells, B-CIK cells cultivated with DCs loaded
with antigens of heat-stressed and 5-fluorouracil plus oxaliplatin treated cancer cells, C-CIK cells cultivated with DCs loaded
with antigens of heat-stressed and staurosporine (Stau) treated cancer cells, D-CIK cells cultivated with DCs loaded
with antigens of heat-stressed and mitoxantrone (MTX) treated cancer cells, E -CIK cells cultivated with DCs loaded
with antigens of heat-stressed and freeze-thawed cancer cells, F-CIK cells cultivated with DCs loaded
with antigens of heat-shocked (Hsh SW620) cancer cells, G-CIK cells cultivated with DCs fused
with intact cancer cells (SW620), H-CIK cells cultivated with DCs loaded with total tumour RNA
of cancer cells(TRNA), I-CIK cells cultivated with DCs without tumour antigens (DC¢),

J-CIK cells without DCs activation. WbCIK- CIK cells expanded from whole blood,
hCIK — CIK cells cultured from PBMCs, isolated by Histopaque-1077 density gradient centrifugation
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