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Abstract

Background and Objectives: Tumor-infiltrating regulatory T (TI-Treg)
cells perform an important function in cancer immune escape. In this
study, the third generation CAR construct was designed against human
CD25 antigen as the cell surface biomarker of TI-Treg cells.

Methods: At first, the construct of anti-CD25 CAR was designed.
Using RNAfold web server, the RNA secondary structure was
evaluated. Also, NK-92 cell line was transduced using lentiviral
vectors. Then, the expression level of anti-CD25 CAR RNA, was
assessed by gRT-PCR in NK-92 cells transduced with CAR and mock
transfer vectors as well as untreated cells.

Results: The RNA secondary structure was stable. Also, the expression
level of anti-CD25 CAR RNA in the NK-92 cells transduced by
pCDH-513B-1-anti-CD25 CAR transfer vector was significantly
higher than NK-92 cells transduced by mock transfer vector and
untreated cells (P<0.0001).

Conclusion: The present study on anti-CD25 CAR RNA showed that
this type of CAR transcripts were stable and expressed at a high level.
In fact, this type of CAR can be further studied in the future as a tool to
remove the cancer immune escape in all types of solid and liquid
cancers.

Keywords: Computational Biology; Informatics; Bioinformatic; Real-
Time Polymerase Chain Reaction; anti-CD25 CAR; Transduction;
Tumor Escape- immunology.

DOI: 10.29252/qums.14.2.1

hgah-i Ulim-i Pizishki-i Qum (Qom Univ Med Sci J) 2020;14(2):1-12

1
O Majallah-i Dﬁnisi

@

International License Creative Commons Attribution License 4.0


http://orcid.org/0000-0002-3422-4550
http://orcid.org/0000-0003-4831-0123
http://orcid.org/0000-0003-4380-0166
http://orcid.org/0000-0002-0946-8836
mailto:mbashi@sci.ui.ac.ir
mailto:modehbashi110@gmail.com

Kby pole oIS dloxo
4 gyl (290 oled (w3 lg> 0592
IAE | R RPE -9

‘gm.b 93 Ao
(Original Article)

anti-CD25 CAR b & 0 QRT-PCR g RNA 4 il jlsLs (Sla i gy youd

NK-92 Jehw (S08) 38 bbby

Eigng of . CE s . \ & w“ *
@ G RT a0 (A (Jehe e ¢

Iy sotr 5, Nes (TI-TreQ) sse5 53 oS as oS (b T glad sl 1BUR 9 dine )
ade CAR (o3lo powr o (255 ol 03 S oo Ll (sl s 51 Ol 5158 55
Lol 0 1 b TI-TrEY (slad gl o e s S SOLES Ol oy Sl CD25 05 5T
RNAFOId 55 0 g 3l oslizl b s 1 b anti-CD25 CAR (go3le Il t aw sy (99
Sk 035 ey Sy S 5 ) eslial b o S OLHIRNA & 56 b L
bl 53 RT-PCR ks 54, ANti-CD25 CAR RNA 0l pebas o .4 3 11 5 NK-92
bl el lad e pomen 5 (i 5 CAR Uil slay 5575 L autds 5 NK-92
Al

5> anti-CD25 CAR RNA Ol b izees 55 Hlbl RNA o 56 ksl (el
PCDH-513B-1-anti-CD25 CAR  JUsl S5 (sabuwsas odiis ol 5 NK-92 (glad sl
Gadske 5 B S5 b adss 5 NKO2 gladshe 51 iy solime osbe
(P<0.0001) 3., skt yles

g5 ol sy, ols Ol anti-CD25 CAR RNA (55, ol asllas HO AL
Ogpan 0uT 55 Ll 52 CAR g5 ol calsys i Oly (@YU w53 5 55 5l CAR
ot e e s el S0l gl > el gt 51 Ol 3 O 51 1
Y

53 Sk sl oy 28Ty Sk 5l S e 5 g 45 5 5enlST (S5 5 O39S

ool gasly e g )l 8 es 4l 5 canti-CD25 CAR¢ 815 Ol

Tl bl 5 Oy gt e ol 4 Ui

Dehbashi M, Hojati Z, Motovali-Bashi M, Ganjalikhani-Hakemi M. Analysis of
RNA Secondary Structure and gRT-PCR Related to Anti-CD25 CAR Expressed in
NK-92 Cell Line. Qom Univ Med Sci J 2020;14(2):1-12. [Full Text in Persian]

A I
WGJA)‘

LR

i) 08 @S35 s
(Sidms S 5 SN 5 Jske
Ld‘.mi) ‘_;Lh‘_;)jté 9 C}l& amb

Ol Olginal Olginol o&sils

téﬁ:ﬁr oM‘b waﬂﬁ‘ 5";\'
Olghol Wil (S pole oKl
Ol !

v

Wiol  Saj pile oKl
O gl Olgesl

WS J s a_x;“_};*
03f WSaS ik (GRS O R
3 I s S b
5 opske eaSuls iy S
Olginol oKails ¢ om) slacs,sls

Ol Olgina!

3§é3}g‘¢»ﬁw)g
z.hojati@sci.ui.ac.ir
Ll S xS o
GouSils ¢ ulid gl 03,8 oliils
WOlgiol (S5 ke oKils ¢ S 3
S ple oSuils (ST al
Ol Olgra! Olgas!
Zé)ﬂl%w))T

mghakemi@med.mui.ac.ir

WWAANV/B 8l 5

\4
WAL gl i3 o slod conasler )93 /08 (S p ke oKl alona O
m International License Creative Commons Attribution License 4.0


http://orcid.org/0000-0002-3422-4550
http://orcid.org/0000-0003-4831-0123
http://orcid.org/0000-0003-4831-0123
http://orcid.org/0000-0003-4380-0166
http://orcid.org/0000-0002-0946-8836
mailto:z.hojati@sci.ui.ac.ir

Q\J&uﬁ}dil?h:w

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

ik 5 FOXP3 (CD4 (CD25 s sla S0LiS ad s
Sldshe Ganus 5 Skugesr sl Shegesr j> ege
CD25 & 45" conl 4zl IL-2 S sl 4 odas , 5bas Treg
) sy 58 o feeze Treg slad s CJM peddols
dL-35 dL-10 b ol plS swle W5 b adshe ol cdol b
oo ol @5 L(Y) Wsd e el el Hlgs o TGFB
Treg sladshe ganas 5 jlwsass 55 ogs S5 CD25 &
Lo Sl (Fp SSLL el Olgea 1, OT 5 3,0
I9G1 S 55 JiS s @b ST hles S olelis
Olojle .ol ols slow| (Daclizumab) obe g 871 ol Slus!
@b 5T opl (FDA) 1K 6T (godszeVUI (g3)ls 5 e
o 2 CD25 4 Jlasl L a5 ol 03 87 b 1) LS 550
Slooply e 85 5 1L-2 Jlasl Hlee Zoli Treg slad ol
56, S s> sl PIBKIAKt 5 MEK/Erk JAK/STAT

Lsd o Treg sbad s iS5 5 Sleods
e S ol (b QL Gl Gl el SRaan s
Sl sl g gadllas 5 Slusl CD25 03 T ade CAR
el odi oL, anti-CD25 CAR RNA (g4 56 lsla
LNK-92 (slad sba 3 515 (g2 (5 o &S o
Sy Ol plaw 5 23 8 &) 50 ANt-CD25 CAR (so L

A okeiw qRT-PCR L s\.l:j;fc

IR 92

anti-CD25 CAR ol el

oL 55 s VOO Dp J sb 4 anti-CD25 CAR oL
s s slgsl ;3 BamHI 507 oLzl ys Xbal i
U LHIV-L glis 1 VSV-G L5LS ¢ o JUasl ows
CMV-MCS-EF1a-copGFP-T2A-Puro L pCDH-513B-1

O UK s b

3

o0

NK s T ladshe a5l glacs iy
e ) S S ot Sl Slsl b Slakal & codd S5 cndige
Ll 0k 2eie QLLJM O gmant m:‘-.b. sl ale 2ol
15 (5331555 Goslial 03s ol &S wuer y (SlacH5B 3 (SO
Ll o5t slaess 8

(S ysba .ol Chimeric Antigen Receptors (CARs)
8 ONA b JIg Jols ,al8 5587 bt , &
0kd b ad Sge plsl Lol jon 4 din o clige
ok ol & sl shiee 1) oy dhe pmlae olelis
P e Sy il (k8 e edgs 4 NK L T oS Jlb
ol Ba slaodi .8 oMty oS ol opl gsls ol
S S dhnsas bt 05 5T slulis (TCR) T
GokiS w1y sl 4 loges ¢l ol 63,8 4 )50 CAR
5gudous (HLAS) Slusl S 5878 (6la05 5T e 51 K i
S e G0 o) Slabis &8 Jloj ad S sladle s
o3 5T 6,8 Coua izl 5 bagesl ST (Vi) K L (VL)
5l G55T Goki S gyl Il cas Oy |
G 095 by il S sy Sl ol 38 S
S el S () wwd Kl BaTCR  ausy e
SIS L2Ra) IL-2 05,8 Sl o a1y, 5 L CD25
49 515 Hsba aS Cul O ST00 055 L glie s
b o T o gl o k5 01 e

ol el Lela 5 345 e 0L Regulatory T cells (Treg)
2 onst 5 (el e 53 Treg ladshe asladle
L (TME) Tumor microenvironment ;s s 5, 4>t
T L g g 5o oS sty oS @b T lad sk Ol e
Jles o3 5 sld sk 3 Tumor-infiltrating Tregs (Tregs
O o 13 o g 5 ditean b e fmul ot oy

e )

v
O 1¥44 %3)‘ LC)A A)L‘...i chu)Lg.?:- o)}J/V.; é“;’f.’. C}.\.& o\i.f«.;\:d?u
m International License Creative Commons Attribution License 4.0



Q\J&wﬁ} LSJJL.&: el

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

RSV SUR

7 "%

pCDH-CMV-MCS-EF1a- ‘
cmv

GFP-T2A-Puro

paa Cat.# CD513B-1

| o=
SV40 ORI L«b ?IE

SV40 poly-A o

== * GFP

3'AUR v —

X

uewoq
JurIquIwSTE]

uewoq
wsedorl)

PCDH513B ;45579 0958 anti-CD25 CAR S5 603l ylaged 1) oled

b dsbe oS L 5LSSH s Sk slaes,y gyl sl

Li 61 Lo ,3 0 CO, 5TV °C (sles

o3l (S5l (w3 09 (W DS Mg
Iy e gojle K T System Bioscience <S4 caslsl s
sskea (23S 15 LS he Sl S Oa)s 5 3,5 e
9 Lenti-X 293 T L;}l.w ($0d) (oI 9 6:..5 CJ\)J A:J}I
K 6T oS5 Sl pMD2.G 5 ps-PAX2.2 sla, 555
255 5 c0diS gty Jskw 03, Ol siea 5 54 Addgene
))bnu w;ﬂ} oéu:u.»‘.})}.o 6&54}3:)}253_9043564;;‘4:@
Jsbo O sk & slias 4 Lenti-X 293 T Jsho (go5, caodls
A o3l £iS DMEM Lo A Ml 5 T75 ¢Sl K s
(w99 GZJ Sy Sl )}lﬂ.ﬁ@ e ealanal é)‘F
V0 pg Ps-PAX22 S5 YV pg L Objes ST
PCDH- (gojlu (s> Jlaml 52575 YV pg s PMD2.G 555
Lbss b Lenti-X 293T _Jul. o3, ,» anti-CD25 CAR
Cele 17 LS Sl 35 O e Sl lS g
sl oSy Sn SaSTw 5 Ab e S Lo
ST 5 5 A VY S FA OYF Gladle) )3 s s I S5

Single chain variable (SCFV) L (slo ;i jSS it (gankad
o o 4 Oy lSTs JU oIS g ge (3L 5T & by e fragment
(Gly4Sen3 sm cpm 5 oD 5l g8 godiasdlas
A% eslilanti-CD25 CAR WJ g5 5 1 b Coualy

Sl DSl Samird Jlwbw iy pxi
anti-CD25 CAR cuigig)

4 RNAfold 5 oy ¢SaSa i (gl 1 b JUs &
ol
http://rna.tbi.univie.ac.at/cgibin/RNAWebSuite/RNAfol
As oL s,lanti-CD25 CAR RNA 4 b k=L (%) d.cgi

Jobo i 9 Jso slaod)
sl DMEM &iS” Lo s Lenti-X 293T e o3,
CiS Lases s durkat J sl gos, 5 Bio-ldea il oS %
Vo L eds gb Bio-ldea il oS5 Csle RPMI 1640
A esls S e lo g st e 2 Ao y3 ) S FBS ws s
sl Alpha MEM i8S Lo 55 NK-92 Jshu (go3,
5 b8 §e0, Ok Sigma-Aldrich LI T oS4
/MOl 5 ol s ¥ MM Lol jan ooty 530S 555y oS 55
MM 0T (ke o8 ) shtens i esls CiS” Sl S ke V/0
¢S /Y MM J6I S Y N MM szl /Y
Aoy Vol S g T2 Vee-Yes UMMl o
Ao y3 WY/ 5 ol e Ao 53 VYD ¢l s e o o

A L5) LS Lo 4 FBS

\G
1A gyl s oyleds cr.h:)\.g:; U)b/r.; u,'<‘;'J'.', r}l.o oK sils Al>es Q
m International License Creative Commons Attribution License 4.0



Q\J&uﬁ}dil?h:w

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

L ok 1 b anti-CD25 CAR _olastl gls 5T
sl s LAllelelD 7.7 1 3le

sF CAR: GACGACTTCGCCACCTACT

8 s ,5 R CAR: GTCCTCTTCACCTCCACCTT
Al

GAPDH & by e oolasstl gla SHET 51 tags opl 5o
Jos e 05 Ol e

s F (GAPDH): CGGGAAGCTTGTGATCAATGG
oslzwsl R (GAPDH): GGCAGTGATGGCATGGACTG
Step-One o&zws L anti-CD25 CAR i g9 Ol Ol jpo kS
LABI & T &S 4 L. Real-Time thermal cycler
b S Os dals 53 8 s 5 51 S5

gRT-PCR STy .4 (.l?al Non-template control (NTC)
Biofact «.s™ 4 ;12x SYBR Green Master Mix \+ ul JsLs
SVl s jeslys oo 50V pmol/pl ¢ g g 0 S

Gaaby i ag Youl ol = 3 &+ ng/ul) cDNA
W0 et W0°C (5T (ilecdmly sl GRT-PCR
YY°C 5 4l YO e OAC il Yo deas A0°C caiss
Glp ads ¥ Sdeay VY°C 5 a4 > Fr s il ¥ Sa
boans s omie cpmen 12 3 8 5 55 olg b S
Oljae Judoi g0 23 s S350 = 00-46°C sles Jlasl
A e 200 J a3 e S, Oy

B adl

RNA 446 jusLo

&5 515 olas anti-CD25 RNA (g4 b sl o g4 s
sI3T 5,50 s Minimum free energy (MFE) L awaS™ 5137
Free energy of the thermodynamic L @Lgsy; a};
-VYY/¥% keal/mol 4 -v+Y/4+ kcal/mol .5 54 ensemble
28 ST AL 65 o sl skl rmen T S
Centroid secondary structure with a minimum free L
OT Jlis & s b5, —00F/)+ keal/mol il energy

mountain plot 5 3L Cuix a5 Jlz| MFE (g4 56 sl
(Y JS8) a5

B w929 5 s 9 Banldd

30 Lme eldobul wsns 2 OIS Ll sk
e b A RO UM (K 2 oSSy e g 5T per
e 0T Jis 4 A5 Lalas PEG-8000 oSS'ay (g5, e !
Izl 5 Fpl o pl osla Slapn> 0> Salal b s
Comoor L LENti-X 203T b (605, 4 sldiladis gla s 55
P JPCIP WA JECIN i NI I SCTS IS (W P
GFP Ol U ool 2 feslosh &SaSay sy 125
b Al 2 03 00 5 ladols Ol s

(0) w& b 5, Transducing units/ml (TU/ml)

NK-92 Jolw (508 8 gl §

YF Jsbe 08 ol 55 NK-92 Sl o3y Dt sbay
CiS Jasee 1 Juo VO 3 b Sl Frt Camex L lails
S Cele ¥ osgus s esls ST Alpha MEM LS
Olys il sl Gl ases 4 IL-2 V0 UM Ol e 4 05 0 5
L (ST Gl 3 b ods 25 s (s 25

ele cble Lo, L 50 Multiplicity of infection (MOI)
35 ysbed s @lINK-92 (6ol =S Lses 4 A pg/ml
ok o35 sl Jshe C2ST ok S5 Sla oo 5 Ol
o el FY °C (slas 53 485 40 ke 47919 55 b NK-02
4 030 Lamn 5 d gl St Laes (el Y 28 Sl an
wele VY c3d8 5l am i alsl NK-92 lad e
5 iy b S Sen Sy 0kt ol 5 NK-02 (slad sk
sladle caslsl s s GL5)1 e gula g fdow gay 2
Cle ¥opg/ml CL b lesy g &S s 5T Loyl 5
Comaz 4 Odewy U 5 2 8 1S 6T Sigma-Aldrich «s” 2
(F) L ol CiS” O sllas

gRT-PCR %9, plexi!

NucleoSpin®RNA/Protein Kit « by ,e S5, ool
«Macherey-Nagel GmbH & Co.KG SWLIT 5,5 el
el aNti-CD25 CAR NK-92 sl (503, 5IRNA ] i
<sle 2X RT Pre-Mix Kit b (glazs ¢SS cDNA i . As

u\.&r\:u‘QTm.bnygj’)ﬂjgjo-o;Blo'faCtdﬂ

I
O 1¥44 %3)‘ LC)A A)L‘...i chu)Lg.?:- o)}J/V.; é“;’f.’. C}.\.& o\i.f«.;\:d?u
m International License Creative Commons Attribution License 4.0



OSan 5 Blas e w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

Helght

Entropy

Position

, EEEEIEIm & T
: : 2 & ."-'-"'
pe z:z: B2 CRCACAACECAGCH O
so RN

R <

! xrmmmmmmmm oM e BOCCCCCC 8 H 0)-2))))) . BECCCCCCEL. - (EEEEEC (€. .. 00) ... )
s m 8 88 nu'mr mmmmm L)) ))ED)-)))- (O = |
mmm mm [ B CCCC-cc .00

... 5] ummumr D)) 5(C. .. 8. ... DL ). W)
mmmm (B (01 arurr?n'u'm

RO e (@

mm )] D CCOCCRMC. BRDCCCCCCCL. . ] mnm
IS SIS BINNY 1 ) [ (s s SN
INITETC B ((((ESY))) BN) BN (e B H(E §EDDE B [ 0l B
(@SB ) ) BN B E)))

0))))).20D) (
nm L))

anti-CD25 CAR 4 L g3 50 RNA (54 956 bisbo  ilosgiilaw b ¥ o led o
3b cds il Jlast (z) ciues” 15T (5551 wlul g 41936 5L (<) mountain plot (1)

i 33 b gad sk Ol sieas GFP (gouS 0L Lenti-X 293T anti-CD25 swis gl NK-92  Jolu (508 sbx!
P PP SRR I PRRGIC UL | JCIEN g ENCYRC PP CAR
(F JS8) s oalion iy 5l sladsle )5S de 552875 OLajon ST 5 dls

T3IT 5 31 s Lenti-X 293T (gl Johe 4 g3 30 £+ s 30 b (wgFae Camwsd 198 (©) § (5395 (i) 295w yuo 59l o1 0 5lods ST

j'\?ulr.?pj‘o)wu.»v‘\-:w)é\F/YOL:{O‘):.&\AJ}\M&“ cdsle  waildg Gl s 5 e sblea
(F JSK) Azils g 5 g s o 54 2 e gul gl L Lenti-X 293T

Y44 g)urﬁwwwgﬂm),g/ﬁéﬁ(,t; &5 alous O
m International License Creative Commons Attribution License 4.0



OLes 5 3las pme

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52
FL1-H subset FL1-H subset-1
85.8%

142%

Count

10 104

. Transfected . Untreated

ouditadii w9y 9 11 Ip ol Lenti-X 293T sy Jokw 53 GFP Oly wo 38 (8 s 0 311 £ 0 oy 5
S sagilugld tawgi anti-CD25 CAR (sejlw (81518

P03 Sleediy 5 (7 JK8) Sy g o sSns Sn b il

Dok o3,y 3505 4 eds bolis gla g s MOI=O bl
A dgl S e ey il (O JSK8) Bis e Aoy 4Y/F Ol e 4 NK-92
FL1-H subset-1
B3 91.6%

W, ] |

\
\
\
|
\
\

Count

Transduced

Untransduced

TrTTT—r—rrrTTY
0 1
10 10

Y

T

10 103 ‘IO4
FL1-H

& sogilugl gl anti-CD25 CAR (5ol 53l (S 99 29 o b o o 5 NK-92 (sl Sk 30 GFP (ily o 33 (8 565031091 20 0 lodd JCb

&l

CAR sojle (g3l oudid 5l 5 NK-92 Jolu (G085 4 g Ve olodsF )3 b walne Sw ol (

<) 9639 () 95w Ko ol 1 olod &
%

1¥44 %bj\ccjba)ucrhbjl@.’; o)}J/rjéJﬁr}l&o&i}bs\lm

m International License Creative Commons Attribution License 4.0



O‘J&“’hﬁd‘;l‘.‘h:w

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

NK-92 LSLAJ}L« BEEE (Mock) LSUL".LE )}25} b au\.f«n.ajﬂj
i oU5 I ORT-PCR ¢SS a (e dali) oiis pl 5
4 o ANM-CD25 CAR iy Ol plaw 3l Ol gl

100000,
10000
1000
1004
10

0.1 ;

o3y y5 anti-CD25 CAR cuiigigy ol aaw
NK-92 Jokw

Oly ol el odd osls 0L VS5 3 oS 50k
0555 b eddapl s NK-92 cladshe jo 58 de i)
NK-92 slad s ,5 pCDH-513B-1-anti-CD25 CAR

Anti-CD25 CAR

Log of Fold Change of Expression

CAR Gowis” 0y NK-92 (sla fokw 50 anti-CD25 CAR cuiigigy Ol L (381 510905 1Y o Loy JC
(P<0.0001) ( i J 5557) 0uriid pl 5 § S (Sl Jgho b duallin 5

L Treg bdge 0w il edse Ol e (goybys
Ll 6ol a3y olen Olb o 5 oal 53 Cnd (ST
i Sya odae Ol 5 TITIEY (sladshe o (Soan

Ll
Olje S Sl ol adie <855 o33, O o bys
LTI-Tregs slad sbw oy ub@w sokadlee Treg slad gl
Olsiea OT 51 050 & Sl Lad o 505 L3y (Sl o
3,5 eslial Sloys gla fsy oLl ssp sl e Lol
Acute (AML) L dsshe sl awyd Ol 55 (YY)
olRl 4 ey M sad ke dmyeloid  leukemia
Lyi oo i (TME) (659055 Lamme 15 53 Treg slad she

QA
SalS g (6,8 o il s YN Jle s O 5 gl
a5 Oleys Olgsa Sl Ses Treg lad she Cumex

.:ﬁébs\?}b)}oAML Ol ,w gl

oy

Cgumes Ol 33 ge Olays el el Treg sladshs
ladshe & CDBHT (slad o Lo [2alS (dly)n ksl o0
Lol o pons 55 (TME) (65505 Lo 5 55 &5 Treg
Ol laodis 2alS 5 Go el Oloys cams ST 5
(V) S g2, p s O ppan Olb o Caliies pl5 4l
V) L@ Q) 4y Obw (A Olteds Ol
O o 1Y) Sy Ol s (1)) JUSTTs ol SO gt IS 30T
b oty S5 5 Lsdle «(1F) oy (slas Ol ((IF) ST
sarle  albB b 38 S e s Soaees
Gladshe sl 5l5l L &S syl aST Cans ST 0
10) a3 o Ol Sterar 035 5 O w45 Treg

L1y sl Sl Condy il S s G0 alom 5 sba
230 25 O 53 &8 305 0L Treg slad e mhaws 2ol 531
ain 13 055 5 e Ol o 4t Olyley Sleoi) ol 3l

08) 58

A
WA gl a3 oo (o ler o) /08 (SCb ke o sils aloes O
m International License Creative Commons Attribution License 4.0



Q\J&uﬁ}dil?h:w

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

NK 5T Lgudjlw);‘{ulu_{:z} Ol sl 5 Jsle
(CAR) joslS 55T slaoi 8 Olye b 5 5y o plonil
EPIPPEANINE

gl 53 smse slesls Sl Se,e L sk ol Lo
Lol 1 oS e 035180 O gol sy mle 5 sl SO
L;w,f«f.uu:w&;wwp&g,l@j‘wtwjt
sl dsh 55 n e san 03 pae Jed S S5 AT
adllas opl 53 558 b SLGI CD25 05 5T ale NK
Sy sl skl o Sl il o s STy
alsl y3 s oL 550 ol gw)y » odal anti-CD25 CAR
¢SS NK-92 gladghe 5,05 Sl dm e Cbigig,y Ol
L& odiw QRT-PCR

S Ol e «Salias g0 5 J gl ol ¢ IS5 5bosy
Jele ol Olgea RNA 456 bl 5 s 51T
SIRNA [lsle 6 fo i eomes 358 00 a-ls RNA
2l Jsn s ell g b oS e (s K
S doms 3 e 53 53 Ypene RNA ltle ol S04
S das on JSE 1) gl s bl gl a1 oo a
Sl 5SS ol el iz g3l (S b gotiasilis
e b das S 15 (65 (Sub i & 35S g5
Y gome 4 5 Sl oS sl ! (sla_2iSKon 5 ol oyline
Glr b goliS ol &S Sl GLOT G S,
Aol s L e bl ga ol Sy
w0 Hlle Gl Gl LS, pae Sl i
@nti-CD25 CAR RNA a5l ,lsle 3jle o 5 L0
(MFE) eSS 35T (6551 ol cage sla jasls 515 Ol
b6 e sast bl 5 (Salisge o8 55T 550
GodasOlis &5 dzals 13 ol CE‘N 05 aweS 55T 65!
S5 45 Jab sl & 5 sk RNA ol jltle g lul
350 JSa5 01 8 e

S5l Jdosa s ool sl g 058
@S5 &30 CAR lasjle ¢lsl 55 RNA (a5 sl
ol 3 eslizal oy s 53 &S 5 8 slgit Ol 5 oo lanb] 43 Sl

Sokomn Slrojluw T gy Ol Ol e Ol ¢ Jdos 94y o

Treg slad o Come 5V = s Sl ok 5,518 ioeen
S sl pBansg) paiii Sl Olpea Sl il
Chronic lymphocytic leukemia L (sdssad i somy
18) 345 C gems (CLL)

Gl Gl Wisls Olas YOIV Jle s OLes 5 fiss
L s sd sl e s Ol yles 55 Treg

oSes B 3l iy ALL) Acute lymphoblastic leukemia)
G ST b Oloys 4 by Osl Candy S ) LOT el
Sl Canss 4 (Blinatumomab) Cle ge 5Ly JU IS 5 4o
ok 0313 O pioman (Y+) US™ s (6L 3T ol L Obays &
oliSaS b 6oL ST Olgeas (Nivolumab) Clegss ol
e i Olslas )3 sey (ml o2 lg 5l (S PD-L
S (5 o plie 5 oS S5 S pa

gy (YY) Sliwgy GOb w53 a5 Sl odi (5,8 aomss
Condy b (Y0) ALL 5 (YF) Olas «(YY) (0 5 odae (YY)
5> oduS 4, CD4+CD25high T cell glad b cas iy
et b o pad By OBl s S 505
Sladshe Comex )y 5 Dby Opmer LOb e (& 0o
L ool er (glos 28 jsba CD4+CD25+FOXP3+ Tregs
(Y9 Al on 531 (S sl B 2

53 ke 0ol 6K B 4 by e St S S
3 35t 5 OLen 5 55500 anlllan & O G5 4ol Ol y
0315 OLis andllas 53 cpl 53535 3L 1844 Jlu s O, es
L Obys ¢SaSw CD4+CD25+ Tregs slad s ol i
Ll s 53 1) byses glsil Ol 15 0 CD25 s (o3l 5T
SipeS 0T G & das Bl in vivo 5 in vitro
ANV Cala g0 5 ade 3550 015 snn!

S0l o 3l (roms b 0352 50 G032 slaesls plud
13 gl s 1S (sl (S ke 08 mle 5 el
5 ol e Sl ey el 18 L el e Sk
Lol ¢ ol GokiS iS5l Fhy s Cuglin 28
e AL Olbe 6l 350 SLaOLeys ok 5 Ll 5 o0
o dl 5 &S Slys e by, e S O e Obys &

GLA)J&\LS\AJJJGQ_M‘A_ZQ‘:&):‘)GES}A)%@\L

ﬁ
O 1¥44 %3)‘ LC)A A)L‘...i chu)Lg.?:- o)}J/V.; é“;’f.’. C}.\.& o\i.f«.;\:d?u
m International License Creative Commons Attribution License 4.0



Q\J&uﬁ}dil?h:w

w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

Sladshe 33 0,8l 51 st g5 b ol sl G
s b SLsl CD25 05 &T (5,8 Coua | slateas NK-92
o805 L @nti-CD25 CAR sy Ogalym ool (sanlllas
CAR ¢35 ool gigy sls ol a&al3T 5 (Sl sl o
2 CAR ¢ 5 pl @dlgys dd Oby (Vb mhow 53 5 55 S0
O 13 0S5k s sl Sl Ol geas Ll g r 0T

':}‘:'WJﬂﬁ;ﬁ@uﬁh\?équ,wajljéﬁ\W

S10)8 9 K

— i) Gatd) i (1SS saabill Sl dlae oyl
el 15 OT (ilas e BT o o a8 & IS0 oS5
Cislas 55 AFAY Gojles b dbg e Jlissp ol ool
S s el ks s Olghal oSl hags
oSl s sy (Olghol oKl Jiasy Zislas
5 Gk 038 pme Tl 5 s Slasosls 5 el
5 DU gysTeal s s s S 5 (JsSse
3 el 5 G158 JLS 05V ey Sl g

References:

S5 (gadaza CDNA Silabss i e a8 UL 201531 CAR
Kileys adSge 5l amws ol Wy sladayja 5 Sl ok
3L sl ralS Cwsol §

Sy Oy Ol i cal st 6 5o

233 ol o 4 by e @b s oLyl anti-CD25 CAR
Sl 85 b odis 5 NK-92 J gl (e,

NK-92 slad shw 4 s pPCDH-513B-1-anti-CD25 CAR
Oby Rl ois pl 5 ladshe 5 s 55575 L oiis ol 5

503555 oI5 gme 5 Sk

e
‘Sﬁfg)M 5 kS, el iy sems Loojs
Opasd sogr Jilow S50 CAR 151 b y5m5 sla05 5T
sotl e S Ol 513 5 G geb Olays Ol 8L
Codo iy o Jlaia () ST gl bl Sl o kile el o
o5l ysba Sl Sae Oloys UM s TI-Treg slad sk
0558 bl cmle s ol SO S pl 51 53 1) ke ol

b ol gaadlan 53 (opl plu ¢l Bl azils of ama casline

1.

Kuwana Y, Asakura Y, Utsunomiya N, Nakanishi M, Arata Y, Itoh S, et al. Expression of chimeric receptor composed
of immunoglobulin-derived V resions and T-cell receptor-derived C regions. Biochem Biophys Res Commun
1987;149(3):960-8. PMID: 3122749

Cheng J, Li L, Liu Y, Wang Z, Zhu X, Bai X. Interleukin-1o induces immunosuppression by mesenchymal stem cells
promoting the growth of prostate cancer cells. Mol Med Rep 2012;6(5):955-60. PMID: 22895682

Lorenz R, Bernhart SH, Honer Zu Siederdissen C, Tafer H, Flamm C, Stadler PF, et al. ViennaRNA package 2.0.
Algorithm Mol Biol 2011;6(1):26. PMID: 22115189

Klages N, Zufferey R, Trono D. A stable system for the high-titer production of multiply attenuated lentiviral vectors.
Mol Ther 2000;2(2):170-6. PMID: 10947945

Kutner RH, Zhang XY, Reiser J. Production, concentration and titration of pseudotyped HIV-1-based lentiviral vectors.
Nat Protoc 2009;4(4):495-505. PMID: 19300443

Savan R, Chan T, Young, HA. Lentiviral gene transduction in human and mouse NK cell lines. Methods Mol Biol
2010;612:209-21. PMID: 20033643

Yang ZZ, Novak AJ, Stenson MJ, Witzig TE, Ansell SM. Intratumoral CD4+ CD25+ regulatory T-cell-mediated
suppression of infiltrating CD4+ T cells in B-cell non-Hodgkin lymphoma. Blood 2006;107(9):3639-46. PMID:
16403912

A
WA gl a3 oo (o ler o) /08 (SCb ke o sils aloes O
m International License Creative Commons Attribution License 4.0


https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+chimeric+receptor+composed+of+immunoglobulin-derived+V+resions+and+T-cell+receptor-derived+C+regions.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Interleukin-1%CE%B1+induces+immunosuppression+by+mesenchymal+stem+cells+promoting+the+growth+of+prostate+cancer+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorenz+R%2C+Bernhart+SH%2C+Zu+Siederdissen+CH%2C+Tafer+H%2C+Flamm+C%2C+Stadler+PF%2C+et+al.+ViennaRNA+Package+2.0.+Algorithm
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+stable+system+for+the+high-titer+production+of+multiply+attenuated+lentiviral+vectors
https://www.ncbi.nlm.nih.gov/pubmed/?term=Production%2C+concentration+and+titration+of+pseudotyped+HIV-1-based+lentiviral+vectors
https://www.ncbi.nlm.nih.gov/pubmed/20033643
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intratumoral+CD4%2B+CD25%2B+regulatory+T-cell-mediated+suppression+of+infiltrating+CD4%2B+T+cells+in+B-cell+non-Hodgkin+lymphoma
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intratumoral+CD4%2B+CD25%2B+regulatory+T-cell-mediated+suppression+of+infiltrating+CD4%2B+T+cells+in+B-cell+non-Hodgkin+lymphoma

OSan 5 Blas e w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

8. Leffers N, Gooden MJ, de Jong RA, Hoogeboom BN, ten Hoor KA, Hollema H, et al. Prognostic significance of
tumor-infiltrating T-lymphocytes in primary and metastatic lesions of advanced stage ovarian cancer. Cancer Immunol
Immunother 2009;58(3):449-59. PMID: 18791714

9. Tao H, Mimura Y, Aoe K, Kobayashi S, Yamamoto H, Matsuda E, et al. Prognostic potential of FOXP3 expression in
non-small cell lung cancer cells combined with tumor-infiltrating regulatory T cells. Lung Cancer 2012;75(1):95-101.
PMID: 21719142

10. Sayour EJ, McLendon P, McLendon R, De Leon G, Reynolds R, Kresak J, et al. Increased proportion of FoxP3+
regulatory T cells in tumor infiltrating lymphocytes is associated with tumor recurrence and reduced survival in
patients with glioblastoma. Cancer Immunol Immunother 2015;64(4):419-27. PMID: 25555571

11.Tang Y, Xu X, Guo S, Zhang C, Tang Y, Tian Y, et al. An increased abundance of tumor-infiltrating regulatory T cells
is correlated with the progression and prognosis of pancreatic ductal adenocarcinoma. PLoS One 2014;9(3):e91551.
PMID: 24637664

12.Bates GJ, Fox SB, Han C, Leek RD, Garcia JF, Harris AL, et al. Quantification of regulatory T cells enables the
identification of high-risk breast cancer patients and those at risk of late relapse. J Clin Oncol 2006;24(34):5373-80.
PMID: 17135638

13.Gao Q, Qiu SJ, Fan J, Zhou J, Wang XY, Xiao YS, et al. Intratumoral balance of regulatory and cytotoxic T cells is
associated with prognosis of hepatocellular carcinoma after resection. J Clin Oncol 2007;25(18):2586-93. PMID:
17577038

14.Shah W, Yan X, Jing L, Zhou Y, Chen H, Wang Y. A reversed CD4/CD8 ratio of tumor-infiltrating lymphocytes and a
high percentage of CD4(+)FOXP3(+) regulatory T cells are significantly associated with clinical outcome in squamous
cell carcinoma of the cervix. Cell Mol Immunol 2011;8(1):59-66. PMID: 21200385

15. Liang YJ, Liu, HC, Su YX, Zhang TH, Chu M, Liang LZ, et al. Foxp3 expressed by tongue squamous cell carcinoma
cells correlates with clinicopathologic features and overall survival in tongue squamous cell carcinoma patients. Oral
Oncol 2011;47(7):566-70. PMID: 21641272

16. Mandal R, Senbabaoglu Y, Desrichard A, Havel JJ, Dalin MG, Riaz N, et al. The head and neck cancer immune
landscape and its immunotherapeutic implications. JCI Insight 2016;1(17):e89829. PMID: 27777979

17.Lin YC, Mahalingam J, Chiang JM, Su PJ, Chu YY, Lai HY, et al. Activated but not resting regulatory T cells
accumulated in tumor microenvironment and correlated with tumor progression in patients with colorectal cancer. Int J
Cancer 2013;132(6):1341-50. PMID: 22907255

18. Zhou Q, Munger ME, Highfill SL, Tolar J, Weigel BJ, Riddle M, et al. Program death-1 signaling and regulatory T
cells collaborate to resist the function of adoptively transferred cytotoxic T lymphocytes in advanced acute myeloid
leukemia. Blood 2010;116(14):2484-93. PMID: 20570856

19. Weiss L, Melchardt T, Egle A, Grabmer C, Greil R, Tinhofer I. Regulatory T cells predict the time to initial treatment
in early stage chronic lymphocytic leukemia. Cancer 2011;117(10):2163-9. PMID: 21523729

20.Duell J, Dittrich M, Bedke T, Mueller T, Eisele F, Rosenwald A, et al. Frequency of regulatory T cells determines the
outcome of the T-cell-engaging antibody blinatumomab in patients with B-precursor ALL. Leukemia
2017;31(10):2181-90. PMID: 28119525

21.Yokokawa J, Cereda V, Remondo C, Gulley JL, Arlen PM, Schlom J, et al. Enhanced functionality of CD4+
CD25highFoxP3+ regulatory T cells in the peripheral blood of patients with prostate cancer. Clin Cancer Res
2008;14(4):1032-40. Link

22.Liu L, Yao J, Ding Q, Huang S. CD4+ CD25 high regulatory cells in peripheral blood of NSCLC patients. J Huazhong
Univ Sci Technolog Med Sci 2006;26(5):548-51. PMID: 17219964

AR
O 1¥44 C,.i.«...ibj‘ LC)A A)L‘...i cv.AAJLg.?:- o)}J/V.; é“;’f.’. C}.\.& o\if«}\:d?u
m International License Creative Commons Attribution License 4.0


https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+significance+of+tumor-infiltrating+T-lymphocytes+in+primary+and+metastatic+lesions+of+advanced+stage+ovarian+cancer
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+potential+of+FOXP3+expression+in+non-small+cell+lung+cancer+cells+combined+with+tumor-infiltrating+regulatory+T+cells
https://www.ncbi.nlm.nih.gov/pubmed/?term=Increased+proportion+of+FoxP3%2B+regulatory+T+cells+in+tumor+infiltrating+lymphocytes+is+associated+with+tumor+recurrence+and+reduced+survival+in+patients+with+glioblastoma
https://www.ncbi.nlm.nih.gov/pubmed/?term=An+increased+abundance+of+tumor-infiltrating+regulatory+T+cells+is+correlated+with+the+progression+and+prognosis+of+pancreatic+ductal+adenocarcinoma
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quantification+of+regulatory+T+cells+enables+the+identification+of+high-risk+breast+cancer+patients+and+those+at+risk+of+late+relapse.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intratumoral+balance+of+regulatory+and+cytotoxic+T+cells+is+associated+with+prognosis+of+hepatocellular+carcinoma+after+resection
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intratumoral+balance+of+regulatory+and+cytotoxic+T+cells+is+associated+with+prognosis+of+hepatocellular+carcinoma+after+resection
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+reversed+CD4%2FCD8+ratio+of+tumor-infiltrating+lymphocytes+and+a+high+percentage+of+CD4%2B+FOXP3%2B+regulatory+T+cells+are+significantly+associated+with+clinical+outcome+in+squamous+cell+carcinoma+of+the+cervix
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foxp3+expressed+by+tongue+squamous+cell+carcinoma+cells+correlates+with+clinicopathologic+features+and+overall+survival+in+tongue+squamous+cell+carcinoma+patients.
https://www.ncbi.nlm.nih.gov/pubmed/27777979
https://www.ncbi.nlm.nih.gov/pubmed/22907255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Program+death-1+signaling+and+regulatory+T+cells+collaborate+to+resist+the+function+of+adoptively+transferred+cytotoxic+T+lymphocytes+in+advanced+acute+myeloid+leukemia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Regulatory+T+cells+predict+the+time+to+initial+treatment+in+early+stage+chronic+lymphocytic+leukemia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frequency+of+regulatory+T+cells+determines+the+outcome+of+the+T-cell-engaging+antibody+blinatumomab+in+patients+with+B-precursor+ALL.
https://clincancerres.aacrjournals.org/content/14/4/1032
https://www.ncbi.nlm.nih.gov/pubmed/17219964

OSan 5 Blas e w33 030k ANtI-CD25 CAR L ks s RT-PCR sRNA 4 56 kst le ol Lo 54 52

23.Kono K, Kawaida H, Takahashi A, Sugai H, Mimura K, Miyagawa N, et al. CD4(+)CD25 high regulatory T cells
increase with tumor stage in patients with gastric and esophageal cancers. Cancer Immunol Immunother
2006;55(9):1064-71. PMID: 16328385

24.Lim KP, Chun NA, Ismail SM, Abraham MT, Yusoff MN, Zain RB, et al. CD4+CD25hiCD127low regulatory T cells
are increased in oral squamous cell carcinoma patients. PLoS One 2014;9(8):¢103975. PMID: 25153698

25. Niedzwiecki M, Budzito O, Zielifiski M, Adamkiewicz-Drozynska E, Maciejka-Kembtowska L, Szczepanski T, et al.
CD4'CD25""CD127""" FoxP5* regulatory T cell subpopulations in the bone marrow and peripheral blood of children
with ALL: brief report. J Immunol Res 2018;2018:1292404. PMID: 30003111

26.0Okita R, Saeki T, Takashima S, Yamaguchi Y, Toge T. CD4+CD25+ regulatory T cells in the peripheral blood of
patients with breast cancer and non-small cell lung cancer. Oncol Rep 2005;14(5):1269-73. PMID: 16211295

27.0nizuka S, Tawara I, Shimizu J, Sakaguchi S, Fujita T, Nakayama E. Tumor rejection by in vivo administration of
anti-CD25 (interleukin-2 receptor o) monoclonal antibody. Cancer Res 1999;59(13):3128-33. PMID: 10397255

28. Shimizu J, Yamazaki S, Sakaguchi S. Induction of tumor immunity by removing CD25+ CD4+ T cells: a common
basis between tumor immunity and autoimmunity. J Immunol 1999;163(10):5211-8. PMID: 10553041

'Y
WA gl a3 osled comsler 0593 /08 (SCb ple o sils aloes O
m International License Creative Commons Attribution License 4.0


https://www.ncbi.nlm.nih.gov/pubmed/?term=CD4+(%2B)+CD25+high+regulatory+T+cells+increase+with+tumor+stage+in+patients+with+gastric+and+esophageal+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=CD4%2B+CD25hiCD127low+regulatory+T+cells+are+increased+in+oral+squamous+cell+carcinoma+patients
https://www.ncbi.nlm.nih.gov/pubmed/?term=CD4%2B+CD25highCD127low%2F%E2%88%92+FoxP3%2B+Regulatory+T+Cell+Subpopulations+in+the+Bone+Marrow+and+Peripheral+Blood+of+Children+with+ALL%3A+Brief+Report.
https://www.ncbi.nlm.nih.gov/pubmed/?term=CD4%2B+CD25%2B+regulatory+T+cells+in+the+peripheral+blood+of+patients+with+breast+cancer+and+non-small+cell+lung+cancer
https://www.ncbi.nlm.nih.gov/pubmed/10397255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Induction+of+tumor+immunity+by+removing+CD25%2B+CD4%2B+T+cells%3A+a+common+basis+between+tumor+immunity+and+autoimmunity

