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T-cell nonresponsiveness is a critical factor in tumor escape from
immune surveillance and myeloid-derived suppressor cells (MDSC) play a
major role in this phenomenon [4]. These cells contribute to the failure of
immune therapy in patients with advanced cancer and in tumor-bearing mice
[3]. An increased level of MDSC in the blood of cancer patients has been
reported [1] while it is not known about the presence of these cells in other
tissues. Both in patients and experimental animals MDSC levels are driven by
tumor burden and by the diversity of factors produced by cells in the tumor
microenvironment.

Previously it has been shown that MDSC are expanded in lungs,
splenocytes, blood, liver, bone marrow and lymph nodes in 4T1 breast cancer
model that closely resembles human breast cancer and spontancously develop
metastatic disease [2]. This expansion positively correlates with the growth of
primary tumor and/or the number of clonogenic tumor cells in the lungs.

Here we have analyzed the functional ability of MDSC cells isolated
from the splenocytes of 4T1 tumor bearing mice and showed that these cells
significantly inhibit antigen nonspecific proliferation of CD4 and CD8 T
lymphocytes.

Materials and Methods

Female 8 to 10-week-old BALB/c mice were purchased from the Jackson
Laboratory (Bar Harbor, ME). All animals were housed in the temperature- and
light cyclecontrolled facility, and their care was under the guidelines of the
National Institutes of Health and the approved Institutional Animal Care and
Use Committee protocol at UCIL.

Monoclonal antibodies (mAbs), CD8-PE, CD4-FITC were purchased
from eBioscience, San Diego, CA. Gr1-FITC, CD11b-APC, were from Miltenyi
Biotec, Auburn, CA.

4T1 mammary carcinoma cell line was obtained from Dr. F.R.Miller
(WSU, School of Medicine, Detroit,MI). Freshly prepared 15x10* tumor cells in
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mid-log growth phase were injected into the mammary fat pads [2]. MDSC
were isolated from spleens of tumor-bearing mice using the mouse
MDSC isolation kit, according to the manufacturer's protocol (Miltenyi Biotec,
Auburn, CA, USA). The purity of cell populations was above 90%

On day 0 single cell suspension of splenocytes was stained with SuM
CFSE (Carboxyfluorescein succinimidyl ester) dye and cultured in 96-well
round-bottom plates in complete culture medium containing plate-bound, anti-
CD3 (1 pg/ml) and soluble anti-CD28 (5 pg/ml) in the presence or absence of
MDSCs . These cell mixtures were cocultured for 72 h at 37°C in 5% CO2. On
day 3 cells were harvested and stained with Vioblue CD4, PE-CD8 antibodies.
Stained cells were analyzed with MacsQuant cytometer (Miltenyi Biotec,
Auburn, CA)

Results and Discussion

MDSC were isolated by positive selection, using GR1+ magnetic beads.
Spleen mononuclear cell suspension was stained with MDSC s markers. Before
isolation the percent of MDSC in splenocytes was 12% , after purification it
reached to 90% (fig.1A and B). Isolated MDSC were used for T cells
proliferation inhibiton test.
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Fig.1. Purification of MDSC from splenocytes

Naive Balb/c mice splenocytes were stained with CFSE dye and
stimulated with or without CD3CD28 antibodies cocktail in the presence or
absence of different number of MDSC. After 3 days of incubation, cells were
harvested and stained with T cell markers for evaluating proliferation.

In control sample (without MDSC) percent of divided CD4 cells was near
37%, percent of CDS cells was 10%. (fig. 2 and 3).
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Fig. 2. Proliferation of CD4 cells
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Fig. 3. Proliferation of CDS cells

Adding MDSC to the splenocytes culture in 1:4 ratio dramatically
decreased proliferation percent of CD4 and CD8 cells, respectively to 10% and
2%. Furthermore, presence of MDSC cells in 1:1 ratio decreased proliferation
percent of CD4 cells to 3% and CD8 cells to 0.5%.

The obtained data demonstate that MDSC are potent inhibitors of CD4
and CD8 lymphocytes non specific proliferation.

These data are coincident with the results obtained by other groups on
different animal models and human MDSC suppressing not only antigen non
specific CD3CD28 proliferation, but also antigen specific proliferation of CD4,
CDS cells [5}].

MDSC cause immune suppression in most cancer patients, where they are
an impediment to all immunotherapies that require an active immune response
by the host and elimination of MDSC is a priority for cancer patients who are

candidates for active immunotherapy.
Tlocmynuna 16.05.14
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T-1hddnghinuutiph ny uwtghdhl wpnhdtpwghuyh hubpphghw
uhtnhnuyhtt unypbunp wnhynipjudp pohgutnh Ynnuhg

U.U. Ttuypjut

T-pohotiph wbwywwnwupwubihnipniup ulqpniipughtt tpwbw-
Unipjnit nith mnnigph hunit hwdwlwpgh hulnnnipjniihg juntuw-
thknt hupgnid b dhbnhnujhtt untypbunpuhtt wynhynipjudp pohe-
utpp (MDSC) wnwugpwjht nkp nitkt wyn gnpdpuipwugnid: Lunglnny
hhywunutph dnwn gnyg kE wnnpdus MDSC-h pwbwljh pupdpugnid wpjut
uky, husp Juwyywsd E ninnmigph wnljumpjudp b Jtpohthu uhl-
pouhgwjuypnud qunlgnn poholtph Ynnuhg wpuunpynn puquuphy
gnpénuttpny: MDSC-h wnljuynipjudp L wuydwbwynpyws puquuphy
hUunttwptpuybwnhl uvnpuntghwttph dwpjnnnudp hsybu twpw-
1huhulul, wjuytu b jihuthjulwt thoynid:

UQut Ypspugtindh pungljtnh 401 Unnhih pu gnyg £ npfws
MDSC-h pwtwijh Jupnil] pupdpugnid wdpnne opquthqunid” dwubiw-
Ynpuybtiu poplpnid, jupnnid, thuyswnnid, nujpudnidnid, wpyut dke
b wyowghtt hwugnygubpmd: dbpphtitbphu pwbwlh pwpdpugnudp
wdbbwwnwpptp  opquutbkpnid nminnuljhnpkt  thnjujuyulgdus k
ninnigph swthbph jud dbnnwuwnwqutph puwbwh htwn:

Uju wpnwwnwph dke ninnigpuijhp djubkph thwydbwunhg wugwwn-
Jus MDSC-h yJpw hbwnwgnunbk] tup Jtpphtitphu gnpswntwlut
ntbwlnipniup’ gupk)p CD4 L CD8 thudnghwmubph hwljwqgkt ny uukgh-
$hy wpmhptpughwi:

Nurnounus Hecnenuduyeckoii npoandepaunu JuM@ouTon
MHEJIOMIHBIMH CYNIPECCOPHBIMH KJIETKAMH

A.A. laBTsIH

T-kneTouHasi TOJEPAaHTHOCTh SIBJISETCS KPUTUYECKUM (AKTOPOM ISt
00X0z1a OIyX0JIM OT UMMYHHOTO OTBETa, M B OCYILIECTBICHUH ATOTO (heHOMEHa
MUenouaHble cympeccopHble kietkn (MDSC) wurpamoT Bexymyro poib.
Heynaun B uMMyHOTEpanuy y MalyMeHTOB C MPOrPECCUPYIONMIEH OMyXOJbI0 U Y
MBILIEH, UIMEIOLIUX OITyX0Jjb, CBA3aHbI C STUMHU KJE€TKaMH. bbpulo mokasaHo, 4To
ypoBeHb MDSC moBEIIIIaeTcs B KPOBU Y PaKOBBIX OO0NBHBIX. Kak y manueHTos,
TaK U B SKCIIEPUMEHTAIBHBIX KUBOTHBIX MoJessiX ypoBeHb MDSC o0ycioBien
CTENICHBI0 OTATOMICHHOCTH OITyXOJbI0 W  pa3HOOOpa3HbIMU (aKToOpamH,
[IPOAYIUPOBAHHBIMU KJIETKaMH, HAXOSIIUMHCA B MUKPOOKPY>KEHHH OITyXOJIH.
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Ha 4T1 mpimumHOW MOAEeNH paka MOJOYHOH JKeJie3bl OBUIO TOKa3aHO
noBsIieHne ypoBHI MDSC B Jerkux, MeYeHOYHBIX KIIETKaX, KPOBU, KOCTHOM
Mo3re u JuMmdarnueckux ysnax.Takas dSKclmaHCHs NPSMO KOPPEIUPYET C
POCTOM MEPBUYHON OITyXOJIU W/HIIH C KOJMYECTBOM KOJOHHEOOPa3yIOMUX Omy-
XOJIEBBIX KJIETOK B PA3JIMYHBIX OpTraHax.

B aTo0i#i paboTe MBI TOKa3aJIM, YTO MHUEIOUIHBIE CYIIPECCOPHBIE KIIETKH,
BBIJICJICHHBIC U3 MIEYEHOYHBIX KJIETOK MBIIIEH C OMyXOJbl0, MHTHOUPYIOT aHTH-
reH-Hecnenupuieckyro nponmdpepanuo CD4 u CD8 T aumbouuTos.

References

1. Diaz-Montero C., Salem M., Nishimura I, et al. Increased circulating myeloid-derived
suppressor cells correlate with clinical cancer stage, metastatic tumor burden, and
doxorubicin-cyclophosphamide chemotherapy. Cancer Immunol. Immunother., 2009,
58(1):49-59.

2. Ghochikyan A., Davtyan A., Hovakimyan A. et al. Primary 4T1 tumor resection provides
critical ‘‘window of opportunity’’ for immunotherapy. Clin. Exp. Metastasis., 2014,
31(2):185-98.

3. Kusmartsev S., Srinivas Nagaraj and Dmitry I.Gabrilovich Tumor-Associated CD8+ T
Cell Tolerance Induced by Bone Marrow-Derived Immature Myeloid Cells. J Immunol.,
2005; 175(7): 4583—4592.

4. Nagaraj S., Gupta K., Pisarev V. et al., Altered recognition of antigen is a mechanism of
CD8+ T cell tolerance in cancer. Nat. Med., 2007; 13(7): 828-835.

5. Ostrand-Rosenberg S., Sinha P. Myeloid-Derived Suppressor Cells: Linking
Inflammation and Cancer. J. Immunol., 2009 ;182(8):4499-506.





