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PA-MSHA Z &g E 284 g MmfwIRE DC X Treg I HI4E A

b4 TRE A S ME Y MR AR FEM, A ZNKF WES ZER fighbaA, R 2 M 730030 )

(4 T H R0 H R R 5 1 1 S S PN B Pseudomonas aeruginosa with mannose sensitive hemagglutina-
tion pili, PA-MSHA VEETH AL PRS2 M6 40 I 1 108 T M AR 2800 41 J9( dendritic cells derived from acute myeloid leukemia, AML-
DCO)XFEFIPE T 0 regulatory T cell, Treg )RS3 il 75 FH 77 ¥ thGM-CSF 1 thil<4 #5149 AML-DC 43 3 %f B84 . PA-MSHA
ZHF1 TNF-o 41,3555 24 h J5 W% 3 20 AML-DC BIBAS a4 AR K 420 AML-DC (Y50  MTT 125 R A Uk T 40 i S o Ao
I AML-DC %k [ 40858 A9 7E o BEERIE AT BB SN M CD4 * T 41, il A% 40 AML-DC Hi5% S Treg, ELISA 3464
2 Treg LW IL-10 \TGF-B MIACE, WA BEAAGE I Treg 1M CD4,CD25 33k, RT-PCR L4 Treg H' Foxp3 mRNA Y
FikKFE. G5 PA-MSHA 41H1 TNF-o 41 AML-DC 4% ZEIRIE 45, H. CDIa,CD80.CD83 ,CD86 Fl HLA-DR 345 %} 7 2 ]
BFE( P <0.05), PA-MSHA 4 A1 TNF-o 1 AML-DC 5 509 T 40 0 4% 58 fiE J1 8 H958( P <0. 05 ). PA-MSHA 411 TNF-o
20 AML-DC % $ 7242 1 Treg /MK (4 TL-10 \TGF-B( P <0. 05 ), CD4 ,CD25 (A3 1k M Foxp3 mRNA 7K - 14 45 %o} R 27 B
BREME P <0.05). FiR44EFR PA - MSHA 41 TNF-o 4TI 25 5. 4518 : PA-MSHA % 1% 7T . AML-DC 9 124,
THIIEE T 4RI Treg Y43 L, 38R AML-DC XF AML 34 Treg BYMIHI1E
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PA-MSHA vaccine enhances inhibitory effect of acute myeloid leukemia-derived
dendritic cells on regulatory T cells

LIU Yuan-yuan, ZHANG Lian-sheng, CHAI Ye, ZENG Peng-yun, YUE Ling-ling, WU Chong-yang, LI Li-juan ( Depart-
ment of Hematology and Oncology, Second Hospital Affiliated to Lanzhou University, Lanzhou 730030, Gansu, China )

[ Abstract ] Objective:To investigate the influence of PA-MSHA ( Pseudomonas aeruginosa with mannose sensitive he-
magglutination pili ) vaccine on the inhibitory effect of dendritic cells derived from acute myeloid leukemia ( AML-DCs ) on
regulatory T cells ( Treg ). Methods: AML-DCs were induced with thGM-CSF and IL4 and were divided into three
groups: control group, PA-MSHA, and TNF-a groups. After 24 h, the morphological features of AML-DCs in different
groups were observed; the phenotypes were detected by flow cytometry; and the effect of AML-DCs on T cell proliferation
was measured by mixed lymphocyte reaction and MTT assay. CD4 " T cells were collected by magnetic bead assay from
healthy peripheral blood cells and were incubated with different AML-DCs to induce differentiation of Treg. Then IL-10
and TGF-B were detected in different Treg supernatants by ELISA; CD4 and CD25 expressions on different Treg were de-
termined by flow cytometry; and Foxp3 mRNA expression was examined by RT-PCR. Results: AML-DCs in PA-MSHA
and TNF-a groups showed typical dendritic morphology, increased expressions of CDla, CD80, CD83, CD86 and HLA-
DR ( P <0.05), and enhanced abilities to induce proliferation of T cells compared with those in the control group ( P <
0.05 ). In addition, the levels of 1L.-10 and TGF-B, the expressions of CD4 and CD25 on Treg, and the expression of
Foxp3 mRNA in PA-MSHA and TNF-a groups were all significantly lower than those in the control group ( P <0.05 ),
and these indices had no differences between PA-MSHA and TNF-a groups. Conclusion: PA-MSHA vaccine can promote
the maturation of AML-DC, inhibit the differentiation of Treg from CD4 " T cells, and enhance the inhibitory effect of
AML-DC on Treg of AML patients.
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I iR S 16 7 AR AT 50 F A PR R AT 1
GREMTSZ ML R T AL . CD4* CD25 * Y
P T 41 Bt regulatory T cells, Treg ) 1F 5 AAKSRE
CDA™T WRELANMIY 5 % ~10 % , & HA Gpe il
FIRRETCRENE , 7522 Bl el A8 357 A1 J& i B i i 4 21
JRR BRI 22, WA 55 R A R SR A 5%, il
A A iR BB R A Treg mI LA TS 21 410 il
Phgg VeI o A IS P ESE , R L DC A2 E
Treg M4 . 2 PEBEZE AL 11075( aute myeloid leu-
kemia , AML )23 Il 40 Jfd 55 6 v B 1 21 5 B0y —
SR R e , 55 IE AR L, AML SR 2 Ah A
AN 10 H 2 A E A Treg“]o W %
W, i A7 H 8 W ORR I 5 T B A 2 1RSI R
( Pseudomonas aeruginosa with mannose sensitive he-
magglutination pili, PA-MSHA )& 1 7] 15 S ALK /R i)
FIVZ P SR8 S5, 308 3 A P S 8 0 4 4 i A%
iR A L A E 0 ok 3k TR T R B LAY, (EH B A
VEFIAL] i A o B . AR AF 50 38 4 A6 28 PA-
MSHA P FIB % AML Y544 DC( AML-DC )%} Treg
YEFBIRZ I, %61 PA-MSHA X AML ¥ %5 34 7 1
FIBLE .

1 #HREFEE

1.1 EZi&XA

RPMI 1640 14 I Hyclone 23], /N IfLT5 1 E B
M PUZETT A T AR B BR 23 7], TRIzol 3551 1A F
Invitrogen /A H) , thGM-CSF H & [ 158 AW TRA
F) R vhiL4 | thTNF-o W4 H 3 [ BD A #], $t A
CD1a-PE . CD80-FITC ., CD83-FITC . CD86-PE , HLA-
DR-FITC .CD4-PE .CD25-FITC Bva [ Hi Ay [ 35 E
Burlingame A7l . #1 4R CD4* T 4 A 43 15 1 551 45 )
H Miltenyi Biotec 2> A, ELISA iX 7 & ( TGF-B1,
IL-10) B & 26 £ ¥ 2s |], RT-PCR 45 &1 H
Toyobo /v Hl . PMA M & % Z I A £ Sigma 2~
Alo PA-MSHA $2if( 7%, RN 1.6 x
10°/ml ~2.0 x 10°/ml )W H 63 7 R /R A Wy il 254
FRAT
1.2 ARk

PR 2% M K22 5 I B I VR BRI 2 KR Y
AML( M5 #1) 835 12875 & LR0R 2 Wibrife . &
IR 53 B B R AR AR AT R 1 A1 ] I & 4 A e

acute myeloid leukemia; Pseudomonas aeruginosa with mannose sensitive hemagglutination pili
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JZo BEAIRSII A B AR R, 2% R R
B, IR GEAS BEZ b1 2w L
1.3 SFRAd AN o %

¥ AML S8 A il s 4R 402 ] PBS 4%
s THCITR A T, FE bR 20 200 0 5 B VA 20 % o P
O 3 B Ab A Il B S % 4 MY ( peripheral  blood
monouclear cells, PBMC ), 5% F % 5 x 10°/ml,
B 40% G- 1L3E 50% RPMI 1640 F110% — 1 3£
B EAFBARAET - 196 C AP
1.4 DC #mietyif$3eic

WIHLE INEAE R AML-PBMC,, #E Bt 31550 40 ity
TEPERT 95% . J1] RPMI 1640 5¢ 4 1% 35 58 % 40
MU REZE 2 x 10°/ml, B FhF 12 FLEF IR, 37 C .
5% CO,MFEMNEEFE 3 ho Ph2< RS BEAN i, I BE 41
LR A S 40 7 1 000 U/ml thGM-CSF & 500
U/ml rhIL4 () RPMI 1640 52 R385 1 ml/fL, &
37 CHANREE 5% CO, WA N EEIR, 5 3 d itk
WK IR FEENERET. BEHREHR T X
BHAS R DC ( imDC )23 X B2 (AN VR AT A 4k
FH ) PA-MSHA ZH( it A 1 x 10"/ ml PA-MSHA ) fll
TNF-a ZH( fiIl A 100 ng/ml TNF- ), 48421555 24 h
JE SR, R AR T R R AR B R T Y DC
M E H Bk AR BLAE
1.5 AX@mpAskn AML-DC # %, 5% & &

WUEFEEE 8 KA 3 41 AML-DC., ¥ %% 41 Jifd %% Jis
21 x10°/ml. HUAMER 100 wl, 250 A KR B
SEREPTUAR 15 we/ml IR A1 5 E BT B E I 30
min, fill PBS ZZ W&, 1 000 x g B.0> 5 min, ¥E%, L)
10 g/L 22 58 W [, R = 40 T ASC Az 0, Cell
Quest FAF5117 -
1.6 MTT sE#m AML-DC %474k & 28 38 74 ¢4 % v@

g AL (19 40 R I 50 ml, 4> B PBMC, £ 7
F 25 e BEFRIP TSR 3 h, SR AR B R A0,
BAMEEEE 1 x 10°/ml, VBN T N 4HAE. Bk
R 8 RAYALH DC A 25 pg/ml 2234852 ,37 C
KiE 1 h, PBS ¥ Pk 0% J5 A by 00 U3 40 B, e R 3K
A SV M A1 10.1:20.1: 50 A9 EL AN A 96
LIS (200 W/ fL) R E 3 MEAL, JI RS
HXTRRFL . 7E 37 CIEMIBIE 5% CO, W4 H 5+
4 d, W B3, A MTT (5 mg/ml) 20 pl/fL, 2k
ZE3 SR 4 h 3 LT BALIA ZH T 150 pl, 52
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¥ 10 min fff MTT 3%, LAas (A FLIR 2 BEAR S0 3k
1570 nm BF 2% FLOGE BEAE( D), 53 1 58 45 4L
(PL),PI=Duygpy/ Dy o
1.7 Miltenyi B&zk I M£ 4558 CDA* T e

FAE MR FE B KM 10 ml, FFEHUEE, KT
L 53 By g A0 A ISR A AR, PR Miltenyi
MEERBAPES>1E Y CD4 T 4, 28 3 =40 A SRS I 41
LA R T 92%
1.8 Treg 2a it tdif 332 7

W3 B3R5 8 K DC 1 x 10*/ml, 23 5 Fifid
FREALE 0 FA T 40 1 x 10°/ml Jil A% RPMI 1640
SEARE SR A 24 fLIG MR, 37 C R AR 5%
CO, WA FE 7 do TEZSHOAT, FE AR A DC &
BRI 7 ho f¢J5 LL PMA( 25 ng/ml ) IS T8 %
(2 wg/m)RF 4 h
1.9 ELISA ###] IL-10 & TGF-B

1.8 AU SR B L3S W, H ELISA 4y
SINE 1L-10 B2 TGF-B MY . HARERAEH AR &
VLB T .
1.10 R X 20 f KA n Treg 48 fLég CD4.CD25 %

BT 7 d B9 Treg 4MAEEM( 1 x 10°/ml ), 4% I
IR AT LRI 4 CD4 . CD25 iR,
1.11 RT-PCR #M| Treg %L Foxp3 mRNA # % i&

BT 7 d B9 Treg I EWE, B0 5 4T RT-
PCR, #:il] Foxp3 mRNA ik 7K, e SCik' s )y i
Bt g9, B Foxp3 519 L 5'-AGGCT-
TCATCTGTGGCATCAT-3", T i 5'-CTTGCGGAACTC
CAGCTCAT -3 ;94 Bt K FEoH 443 bp, WS EENH
B- actin 5[#) : L7 5'-ATGGATGATGATATCGCGCG-
3", P 5 -CATGAAGCATTTGCGGTGGACGATGGAG

GGGCC-3" ;914 BE K B 41 126 bp. Ll TRIzol $2
HUEL RNA, 0055 551 cDNA, J5 #-47 PCR ¥ 14, [ i
TRZR 20 Wl 19 55094 C A1 40 5,60 CiB Kk 40
5,72 CHEA 60 5,35 DMEFR . Y14 ™ Yyt A7 B
BB B v vk, BRI AR AR G2 43 4 JF 3 A, Foxp3
mRNA IR KF-LL Foxp3/B-actin HLAHE R .
1.12 %its$a

K H1 SPSS10. 0 BRAFHEATHETT o3 #r , il &t
Pho x5 3R, ZH AR BCR 7 22 934, i#E—
A LR LSD-t K35, P <0. 05 RnZE 7 A
Giitera Lo

2 # R

2.1 PA-MSHA #= TNF-o #£ /8 J& AML-DC 7 & %
#) T AL

{58 W AEE T AT UL, 555001 PBMC S 3KIE
TEA A FETDEHE 5 5 3 K] L2 i AR ARG K, B 44
B SR G 5 255 5 ~7 K iR kL2l W=E
FPIR 288, REE A K. A PA-MSHA Hl TNF-«
24 h J5 , 20 A IR 2t A o R ZH BN A B, B
i — P32 A K AR AR 75 A WL, 1 B DC 1)
FEAE .
2.2 PA-MSHA #= TNF-a 4 Al J& AML-DC #) % J&
A

TR ARG 3 20 AML-DC %oy 6 10, 5256
ZEH( R 1) BR, 4ot PA-MSHA 1 TNF-o £ 5
) AML-DC, H: 3 #1437 CD1a.CD80.CD83,CDS6 .
HLA-DR ¥ 2 & T X B 41( P <0.05 ), TNF-o 1
FHI%) AML-DC 4% 3750 4 135 i) 225 T PA-MSHA 1E
FHE) AML-DC( P <0.05 ).

#&1 PA-MSHA #1 TNF-a {E /5 AML-DC BIRESHi( % )
Tab.1 Phenotypes of AML-DC after treatment with PA-MSHA and TNF-of % )

Group CDla CD80 CD83 CD86 HLA - DR
Control 20.72 +4.86 13.37 £4.22 2.92+£2.16 15.85 +3.56 18.49 £3.95
PA-MSHA 27.33 +4.06" 25.48 +3.92" 18.82 +2.60" 32.76 £3.52° 37.17 £2.79°
TNF-« 33.77+7.20° % 31.06 +6.42°*%  21.19+1.86° 36.94 +3.44° %% 43.12 £2.98* %4

*P<0.05, “*P<0.01 vs control, “P <0.05 vs PA-MSHA

2.3 PA-MSHA Y% Ani%& AML-DC %k & 4 feL 38 54
& k) S AE B
SRR ANIR A B TR 4 d, F MTT 26 460 4k

ELANM RSB % 2), T BRI , S P4l
AML-DC J5SA9 T LR FCHS Kbt 0 MR
RN P <0.05 )5 76— RCHL L1 F , 5% 1
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A EL , HoAth P20 AML-DC Y fE 5 25 )38 T 20 i 4
5E( P <0.05 ), 1 L TNF-o 41 9 30385/ F i P <
0.05).,
2.4 PA-MSHA ¥ ¥4 CD4'T L& ¥ IL-10 &
TGF-B 9 F A K-F

ARG 3 2 AML-DC ¥ 3545 /I CD4* T
VEW IL-10 f TGF-B By 4550 E 1) BoR,
2 PA-MSHA F1 TNF-o Zb 38 DC 2419 1L-10 S TGF-
B AYZKF-HH AR T X FEZH( P <0. 05 ), H TNF-a 41
KA P <0. 05)

x2 AREKEMILE AML-DC %5 B 4 it sa
Tab.2 AML-DC induced proliferation of lymphocytes

at different effector-to-target ratios

Stimulator: Responder

Group
1:10 1:20 1:50
Control 1.33+.010  1.22+0.29  1.01 +0.13
PA-MSHA  2.62+0.20" 1.99+0.19° 1.41£0.14"
TNF-a 3.17+0.21°% 2.70£0.23*% 1.92+0.10*%

*P <0.05 vs control, 2P <0.05 vs PA-MSHA

1441

- Tl 11}

1.2 B B L
1Kl ¥

il .

il Iy
I-I ‘ '
s |

i i
| P

-k

1 PA-MSHA 70 TNF-o 03 /5 CD4* T
LiER P IL-10 K TGF-p K7k F
Fig.1 Concentrations of IL-10 and TGF-g in CD4* T
supernatant after PA-MSHA and TNF-« treatment
*P<0.05, “*P<0.01 vs control, 2P <0.05 vs PA-MSHA

2.5 PA-MSHA J& % #7%4) Treg %9 % 0% & AL X
CD4 " CD25 * Treg 4L 5 CD4 " T 2 17 LL. B,

76 PA-MSHA % }( 12.26 + 1. 10 )% , TNF-o 20 K

(11.15+0.78 )% , 4B WAXF X IR 9( 14. 84 +

1.39)% ( P<0.05,2),

2.6 PA-MSHA J& % #74)] Foxp3 mRNA # £.i&
RT-PCR %528 ( & 3 )%KW, PA-MSHA i Foxp3

mRNA B335 0.27 £0. 032, TNF-oe 4177 0. 20 +
0.030, B B AKX F X FE4H % 0. 35 +0. 038 ( P <
0.05).

Comnired A MAST A THF-u

B2 HREMEARNELIEA Treg MM RERE
Fig.2 Phenotypes of Treg in different treatment
groups as detected by flow cytometry

Fospd miEsA

[Enctin mIEMA

B3 RT-PCR #ill& 42 4H Foxp3 mRNA HIRiE
Fig.3 Expressions of Foxp3 mRNA in different
treatment groups as detected by RT-PCR
1,2,3: TNF-a;4,5,6,7: PA-MSHA;8,9,10: Control

3 3t i

UEAESK, LR e 1R 7 o S & R R i AR
YIRS H 25 Z B ATE A IR A IRy i L
ShAE SR ALK A B RE 1 230 RN 2% 45 e g 200
s fef LA A0 A R A 2 2 A A AT O, R
Ak FARIAYT R IT AR T = RR BLA
IT 22 I B S8 DO R g 94 T AR 2O 1 I 40 R
JRIY DC REHTR#EE H B IR HT IR AE (A I e ik
Fro a2 GvET . PA-MSHA 2 M H 88 B U i
5 ] 26 1) ) o M1 B T v ) R, PR HG  A fe
VAR ST TR KR A5 52 bk, HarE. )
2 N FHURGIA YT, B AR N e 8 U Tt
R ETT o HEARES, PA-MSHA € 1 75y (1 I |
MRk R B PR | R R S R Y
HBNIRTT O HE R KA R, HLBU R i T REBIL
e 1t 38 iR 20k 40 M G PR R SRR L R
Th1/Th2 (LG, I8 757 4 B e 52 RN e 3238 1 AN F-
HRRAS B BA A T VH T VER

CD4 " CD25 " Treg (f IE % AAKHME CD4* T ik
LAY 5% ~10% , S 5R N e il o f2, 2
Fofr b 3 25 A0 T i B i R 4 4Ry S B4 A 1



UG, 4. PA-MSHA S8 R 13 A FEREANIL 1T 1L DC X Treg (0400 £ A 43

21000 352 5 e e is BT IR AR T 4Ny
$t A DT 1) 5555 G W A RIS o , S5 s 200 i g 344
B AR, R BE R I R S R R, A ARE T R
B, W6k Treg (80 R — i 9 b 8 Ho 28 V6 7 JEL
%o Foxp3 f& Treg & B F1 Ll g 4k 47 1) 3= 22 8 47 2k
R, AT HR AE AR AR B TL-10 B2 TGF-B &5
Treg M D E AR PR FP EZ AN N 7. 2k
TEA I PR AML ) 2 3 1 1 40 B 55 o e 1 7
T P I R, A R RS
B, SIEH A E, S0k SE A0 i e s g A E
L R i 22 5 B FE AR Y Treg o

Treg AJ 53 7 KIRVE Treg FIFRFSE Treg[ SR
13 Treg 76— € M IABE A1 T B T Hi i 42 2 41 i
( APC )T HL 3 437 638 1 el 28 i 4 i R 7 2k
RS AL, (T 40AE 534 A Treg, AR DC HEE BT
JE AT CD4* T 4001 75 Sk Treg 20K 2,

PINSCPAE O T PA-MSHA ST e B W i
AVME T ImoE ER A A I S R T e R L B B e
PERAIBE T, PA-MSHA £ 11797 4 J % JL TIL-2 7K
S NK i35 P .CD4* /CD8 * HUAE X i i T %) 1R
41, {H PA-MSHA % & 75 7] LLid i BRI AML &
HURNEY Treg A0 A EE FTIRE , T & 34 4T i
SR e T TS, 30 w9 AR A R

Az J R W, B B thGM-CSF | rhIL4  TNF-
o B thGM-CSF , rhlL.4 , PA-MSHA fg % i 3 #1553
AML ZME I s £ A2 3 25 /9 PBMC AR D) g
IEE WA DC, S5 SOk B AL . AR S50 3
21 AML-DC 435l 5 [RlFh 57 4& CD4 T A T 15 5%
GEIRF Bl )i ] PA-MSHA %2 V8 HB A9 DC 4,
N T FH 28 BL i) TNF-o 3034AY9 DC 20 A9 2508 B
i HXT CD4* T A5 1Y Treg, 7EEER K- 2
PERANFEIR 43 W IR PR ¥ /K7D T, 4785 A
FXHRAL . ArHr HHLEE B F PA-MSHA fE 42 i
BFAT MR #E DC 1yE— 20 e, i/ AML f#
TR CD4 T [7] Treg 434k, I8 /D Treg HO%E , R
fi% Treg T RE , 15 B 3% 50 AL AR BT A 1L 5% 40 il 14 7
FHo BCATA5 HI 4518 : PA-MSHA AJ 1 Jy 2 56 20 i 1
1395 DC P 1 1Y S A 500, JF 4090 46 T 248 B 1)
Treg J7 1a) 434k , DA T 484 5 oF 22 A6 40 1 135 200 P
RGP, BEAE A PE B N T AML JA Y7 $ A5
B . (HASCI AR REAFSE IR PA-MSHA & TNF-
a X DC K Treg M52, A GE f — 20 #fF 55 PA-
MSHA X} CD4* T [5] TH1,TH2 ,TH17 4L 2,
XA LS R — PR
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