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[(#5 E]1 8558 Toll #:3Z24& 7( Toll-like receptor 7, TLR7 )mRNA & TLR9 mRNA 7E 48 ¥4 41 S 1 1955 chronic myeloid
leukemia, CML ) 58 3 41 J& 1.2 40 O AR S8R 4R AE( plasmacytoid dendritic cell, pDC ) A5 & pDC 43 T3 Z -of interferon-ot,
IFN-o IIRE ST o 7 i < OB 22 MR 258 — EBR IR 2010 4F 11 A & 2011 4F 7 A [RICA Y 30 1) CML 8 E( W1i2 K641 15
B, 2 15 ) )RR HhoC 9 15 Bl BT B2, 32 FH B R R TR 4 B4R R I pDC, R real time-PCR #i pDC P TLR7 K
TLR9 mRNA 357K F-. CpG ODN 2216 Hili# pDC 24 h 5, ELISA K3 35 IFN- K. 48 R 90240 CML S8 3% 404 1
pDC N TLR7 mRNA Fik/K - AR T2 4H] (0.34 0. 11 ) s (0.93 £0.21 ),P <0.05 ], ¥J3& CML % TLR9 mRNA ik
K BT (0.44 £0.15) vs (0.94 £0.18),P <0.05 ], CpG ODN 2216 HJ#)5 , W12 2H pDC £ By IFN-o ] B
T LR 21 S A HE X BRZHL (408.61 +77. 11 Jus( 611.39 +84.86 ) (651.67 £93.39 )ng/L,P <0.05 ], % #:CML % pDC A
TLR7 1 TLR9 mRNA BH g FRAIK AT e pDC DJREELFA 1Y 2R 4878 TLR7 F1 TLR9 W RS 5 CML M &
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Expression of Toll-like receptor 7 and 9 in peripheral blood plasmacytoid
dendritic cells of patients with chronic myeloid leukemia

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

[ Abstract ] Objective: To investigate the expression of Toll-like receptor 7 ( TLR7 ) mRNA and TLR9 mRNA in the pe-
ripheral blood plasmacytoid dendritic cells ( pDCs ) of patients with chronic myeloid leukemia ( CML ), and the interferon-
o ( IFN-a ) secretion by pDCs. Methods: pDCs were sorted by immune magnetic beads of the patients with CML ( n =
30, including 15 CML untreated and 15 CML remission ) from the Department of Hematology of Second Affiliated Hospital
of Lanzhou University from November 2010 to July 2011 and healthy controls ( n =15 ) from Physical Examination Center.
The mRNA expressions of TLR7 and TLR9 in pDCs were measured with real time-PCR; pDCs were stimulated by CpG
ODN 2216 for 24 h, and IFN-o in the supernatant was measured using ELISA. Results: The mRNA expression of TLR7
was significantly reduced in the untreated CML group ( 0.34 +0. 11 ) than that in the remission CML group ( 0. 93 +
0.21, P <0.05) and the healthy control group ( P <0.05); The mRNA expression of TLR9 was significantly reduced in
the untreated CML group ( 0.44 +0.15 ) than that in the remission group ( 0.94 +0.18, P <0.05 ) and the healthy con-
trol group ( P <0.05 ); IFN-a production of pDCs was significantly reduced in the untreated CML group than that in the
remission group and the healthy control group ( [408.61 +77.11 Jus[ 611.39 +84.86 |, [ 651.67 £93.39 ] ng/L, P<
0.05 ). Conclusion: The mRNA expressions of TLR7 and TLR9 are significantly reduced in CML patients, which may be
the main reason of function defects of pDCs, indicating that TLR7 and TLR9 may be involved in the pathogenesis of CML.
[ Key words ] chronic myeloid leukemia; plasmacytoid dendritic cell; toll-like receptor 7; toll-like receptor 9
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18 B 40 M 11995 ( chronic myeloid leukemia,
CML )J2 I I 248 e A e P G T PR , B TR AR
PN B L B A A, AR P S 2R YT B B i
1BYT CML BIBFE I . S AR SR 20 M plas-
macytoid dendritic cell, pDC )&/ P fg 2 7= A T4
FK-ol interferon-oc, TFN-o0 ) 120 L, 7695 75 . 40 B 55
FKS AT A K IFN-o, pDC 7 3% 322 [ A7 B 93 il
ENE G R EEAEA . TFN- X CML
AHEST R, B B v IR m A ROR . Toll
FEAZAK 7( Toll-like receptor 7, TLR7 )1 TLR9 & pDC
W AR 52 4, pDC 3 i TLR7 . TLR9 1Y
P E— 25730 TFN-ou, 00 NK 20/ B 4H i . T 2
L, 4 3K e N B B IR S,
CML B#E RN pDC A5 S D Re sk G , (EXT pDC
W TLR7 \TLR9 R3A K- 1 A DL AGE o A 5256 18 4o
/B CML £ & A8 il pDC, 4 1 H: TLR7 . TLR9
mRNA 35 7KV S H 3 i TFN-o0 9 RE ), 54k
pDC THREBEA B ] RELLEA, S LA pDC Ay Al (1) #E [
BPENR Y T S PR A RE I

1 R

1.1 EZE&XA

N B 43 B Ficoll-hypaque 1 LT So-
larbio 1k 2% i ] 28 &, CpG ODN 2216 ( 5'-GGGG-
GACGATCGTCGGGGGG-3" )i _LifgA: T A4 T R4
AR5 A BRAF G L. BRIt A BDCA4 Ty i 2k
[ 38 K A= 42 AR Fl, CD123 \BDCA-2 HL4p
A 2% Hyeult 23 7 72 i, IFN-o ELISA 15 & 4 55
[ R&D 72 ) 77 i, real time-PCR 57 £ W [ K i
TaKaRa 2\ &) 7= i o
1.2 514k 546 %

¥ 4% GeneBank A TLR7 mRNA J¥ % ( NM-
016562.3 ). A TLR9 mRNA J¥%1)( NM-017442.3 ),
FIFH ABI 2 &) 1) Primer Express V2.0 AT 5]
Yy, oK% TaKaRa 23 F)A R FEWLEE 1.
1.3 HFRAT%

15 BIRIHZ ARG M 15 B2 M 51 CML B35 40k
H 22 M K568 R B iy R 2010 4 11 H 2 2011
T 1) WG AT G 5K Z B AR 2007 A
55 3 MK I 2= 12 W Ko AR o ), HIGHA [ B f
PEPEG RAEVES . AR 18 ~63 X, 11
AEPE R 45 £15 )%, B 16 B Lotk 14 i), 15 £
fit R B B ) =2 N R 2 5 s s o A A vh
LA 20 ~65 % F349(43 £ 12 )%, 3 6 6l .4 9
1), FTCHA A AE B F B e e o

*1 3455
Tab.1 Primer sequence
Gene 7 Forward and reverse primer
(bp)
TLR7 195 Forward 5'-TTCAACCAGACCTCTACATTCCATT-3'
Reverse 5'-GCAGTCCACGATCACATGGTT-3’
TLR9 97 Forward 5'-CCGTGACAATTACCTGGCCTTC-3"
Reverse 5'-CAGGGCCTTCAGCTGGTTTC-3"
B-actin 101 Forward 5'-TGGCACCCAGCACAATGAA-3’

Reverse 5'-CTAAGTCATAGTCCGCCTAGAAGCA-3’

1.4 SR Mm% pDC %5 5

KA CML B S A I 20 ml( 40 U/ml iFE$it
BE ), SR PBS i BE, I Ficoll 17725 BE B B0y, UK
LA IZAML N PBS W VEE: 3 W, JH RPMI 1640 4
AL E 2 1 x 10°/L, F§ BDCA4 FRic (1) e s
Rk pDC, it =X 48 A AR I 40 B Ry 92% , HE
WA £ RS 4 LA 2R R 90%

1.5 ELISA i%m % pDC %t IFN-o 7K

AT A CpG ODN 2216 AL T PAMP 1
SEF AR R RR . B 48 FLEF IR, K B4y
B 1% pDC( 1 x 10°/L)F1 CpG ODN 2216( 1 pmol/L )
IEE, & 10% 54 M35 1) RPMI 1640 3% 3% 1 )
R R (R AL A ZAR T R 500 wl, & 37 C
5% CO, WAaREFR 24 h WK TR RIS, -20 CHk
£7, H ELISA 35 &I IFN-o 5 5o
1.6  Real-time PCR % # @ pDC A TLR7. TLR9
mRNA # & &

K H TRIzol #:H2HU454H pDC & RNA , 45841y
AR THIN E B RNA MR BEFNLE B, T A AR D,/
Do WAHIITE 1.8 /247, #% Prime Seript RT 12 &
R 25 R L ARSI, 77 A6 i B b8 BH 5 0K B B
B cDNA . 4% cDNA 12051 & vl I 5487 i 20 BR i A7
P4 PCR Wik 25 pl, SYBR Premix Ex Taqtm
mi2.5 pl,LT(ﬁ?é‘[%( 10 pwmol/L )45 1 wl ,cDNA
2 wl, dH, 00 KA ZEMEK 8. Sl ¥ 1 414« T A8
95 °C 30 5,781 95 °C 5 s,iB K 60 C 30 s, ZEfHi 72
C 60 s, 340 MG, H I R F KRR AT E &
BN ACT HFEBAFEAS CT (HIFAHNYL B-actin
CTfH, A ACT {2 5E 56 41 5 1E & % B4 ACT Z
25, SRR A U 274 AT R B S R IR AR, R
SR H R 5 IEE R IR A L2 5
1.7 %itgan

SCIEE LA x + 5 67, R A SPSS11. 0 B, i
F e K Mrélm] 22 5%, P <0. 05 8 P <0.01 F/R
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2.1 CML &% pDC %3 IFN-o #9 8k

Wiz 4 CML 5% 5k J 1 pDC 28 CpG ODN
2216 HU5 , b W TFN-o 7K B 8 K T 2% fii
. 1E H % B 4l [( 408.61 + 77.11 ) ng/L wvs
(611.39 +84.86 )ng/L.(651.67 +93.39 )ng/L,P <
0.05 ], HZEfip 4l 5 X FRZH A L 25 % oG24 73 X
(P=0.203).
2.2 CML % % b8 & pDC A TLR7.TLR9 mRNA
89 R A

FH ABI7500 7 £ PCR {XX#]122H CML . 2220
CML & 3 FlIE % X B8 2 & J& 25 40 JH 1 pDC N
TLR7 .TLR9 mRNA FikIEHLHATA M & 1), it
VA M 2o Bk B JCARRE S e s | W S s | — 23
(NS

TLR7 TLRY
20 0.8

15 7 0.6

0.4

Fluorescence

02 i
5 / N

510 15 20 25 30 35 40 510 15 20 25 30 40 45
Cycle Cycle

B 1 TLR7 mRNA #1 TLR9 mRNA R¥ 1% th £
Fig.1 Amplification curves of the mRNA
expression of TLR7 and TLR9

&2 CML BEREREE pDC A
TLR7 mRNA .TLR9 mRNA HJFRix
Tab.2 TLR7 and TLR9 mRNA expressions
in pDC of CML patients and control volunteers

Group TLR7 mRNA TLR9 mRNA
Untreated CML 0.34+0.11 0.44 £0.15*
Remission CML 0.93 +0.21 0.94 +£0.18
Healthy control 1 1

* P <0.05 vs healthy control group; “ P <0. 05 vs remission
CML group

SIS LRI, CML 8 AIE & A SR I pDC
A TLR7 . TLR9 mRNA [k, #1241 CML i
FHME M pDC N TLR7 mRNA BI85 7K F 1 A T
ZZfiel CML H& (0.34 0,11 ) ws(0.93 £0.21 ),
P <0.05 ], & fifr 2w fIG T R B4 (H 22 R e 4

R (P =0.27), #1124 CML & & ShJH I
pDC N TLR9 mRNA [R5 7K V- B A1 T~ 22 fiff $9) 241
CML & (0.44 £0.15) vs (0.94 0. 18 ), P <
0.05 1, ZEf#4H TLR9 mRNA FY 3% 31K 7K - W AR T it B
XPHRZH fH 22 S Togeit e (P =0.299 ),

3 3t i

HETHFSE ' B ZE 52, DC 8 1 I e 7R B i
RELRIBIR A R BE RS 9%, pDC A VR AE (1 7 F AR
TLR7 1 TLRY J& pDC PN 5 2 i 5 200 Bl 32 14,
TLR7 iR 845 RNA, TLRO 11 20 B DNA , 2738 i+
MyD88 LMLl fE S G, b — L HETNF-o |
IL-1 116 . 11.-8 \IL-12 . IFN-o . IFN-B 1 IFN-y %54
PR 4 6 G, B8 1 A e o 255 [ L
MHC [ 2850 S ALRsr 7 i 3Rk J895 T 48 m)
Thl 43 fb I35 5% NK 40600 803 16 2, & b0 e
(R, DB A AR A e N 2575 . Bk 4h, TLRT
F1TLRY i& A] L) 3 7% 4k TRAF6 F1 IRF-7 4 &
IFN-o [ 43 W6 , I 388 2o o g 410 i) B 4 VEGF-B 5
TL-10 F347 DC AR HE T A MOAETT | M $22 o 1 11
SR AT LU Treg WUIE B, 25 fa e V8 5 1F
A, 0 TLR R Kk s AR 55 , 1T fik 5 200 i
JELAS ) 5 TN R S e e i v o

[ MR 0 IR SE, T S R Sk 40 B
RIS R pDC &3k TLRT, X TLRO (A 1E1E
il ATWFFE O HE Y TLRO e B U AR 5 L s
RAEIEVEE A FEAEIE = 5 T TLRT 5k A AR
R PR RSB e . BFgE 7 B, 18 1k 2 RUIF
BEHME I pDC HAY TLR7 .\ TLR9 FiAU8 /0, 42 H
HATBER pDC DI REBRFA Y EE RN . E A
UESE, #1i2 CML B35 A il pDC £ A2 RE 34
JEE G  (HX pDC D RE SR A i R R AT i — 20
9T SEH IR S IFN-o JAYT CML (HLH]
Z— Rl K 2 pDC IS ; 5 et HIESE,
W2 LIS CML 3 pDC A, 4 0 mf
fit5 _LJH pDC N TLRO Fik4 K. Rtk , 38 o 46
pDC P TLR7 .TLR9 )Rk IRML, 1+ pDC Ty hE ik
B A S BT, o 3 2o 3803 pDC s iR CML 41 e A 5
() S BE R AR, 2t N R ROER B, I 30 [T S
T8 I PG I S T CML 250y JE %L

ARSI 4E B 7R, CpG ODN A RENS Inw)is RiG
CML & pDC 73 TFN-o [R7K -, {E AT LU 0 22 i
24 pDC 534 IFN-« [ 7KF-, #7592 K iR CML &
FURN pDC UIRe I W TR, SR G 22 )5, pDC
iR R , %45 55 E MM —50 . ML
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B pDC i M I REBEA , 7 A= 1 N TR PE TFN-o AN
SR T 40 B 40 NK 0l K DC ASRE & 3% 1E
W RPEDIRE, T RS RS RS B
TOAEE K A 25 0L i A0 oAb e 15, R ECEM:
W1 7 AR 151, T RE S CML 19 &R ML 22—

NT A WA CpG ODN 24 5ok B ALY CpG
SEF P SEAZ TR , PUBSL T 995 JELAH 56 0T = Y 45
¥, 11755 pDC B IFN - T 1 i) ) 52
K[ 2 W, 9042 R iG CML H 4 1 pDC 4
TLR7 .TLR9 mRNA FRik7K V-3 G2 fif I s 35 S OE H %t
W BH B FRAIC, B 018 % TLR7 JTLRO #iA/KF-5
TEH G RERA LU JC W i 25 5, 5 pDC AR bt 35—
454878 , TLR7 . TLR9 "] HEJE pDC 43 IFN-a ]
TR Z —, 47 B $E 5 TLR7 \TLR9 7K °F,
fdi7= A TFN-o B9 %% 5 38 B% 15 DR O, J it L 4F
IFN-« (BB , #2555 DC Pl 2 fE ) & CTL.NK 4
B3 e 7, DT 2 il 9 s A T 28 ok A X T
CML &N pDC 1 TLR7 . TLRO 3538/ (1) 7] fig
MU, % T fE 5 H R Ui A9 5% S 45 5 W MyDS8S | 1-
RAK . TRAF6 . NF-«B 1] il ¥ £ F1 I8 i . NK-xB &
IRF ¢, T J5 8252 50 R IE 5

ARWFFEE W MEE T CML 2% 48 il pDC 4
TLR7.TLR9 K ik 1§ &, Ik i CML £ 3 pDC 1)
TLR7 .\TLR9 & /> Al 68 J& pDC Zh e Sk, B ifn 5
IFN-o AR R . WFFEEE RN CML fe s
IR P ) S IR TS , S B ] M pDC Y g
AR B T R
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