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W, AR dr /b BUB S AR R T TR I L CCRS g #L 4 i PNA CCRS 7E 4 Py X 2 8 5 7% 4 HE
FF RO o 3 A R b O A0 M B SR (MR ) SR PP AN R S0 T 20 g 38 58 12 % BB J1 o AT RT — PCR Fll Western
blot 4 1] mRNA FI#E (A £k K. SR SAEMMIBLAKIIMAL (6.5 +0.58)d] FlkHHL PNA 45 i 41
[(6.5+0.50)d]AA L, PNA CCRS fb¥H 2 A5 D AB o & B A ) A7 G i R B R 84 [ (12,0 £1.75) d ]
(P¥1<0.01 ), BHJGE 7 K,PNA CCRS 41/ CCRS mRNA kK (0.56 +0.05) B A% T Xt B4
FAEEI 4 (1.68 £0.07 F11.80+0.14) (P <0.01), PNA CCRS 4 # M ¥ CCRS & [ /K F IF &
N HR A ANAE B LM B R (P 3 <0.01), PNA CCRS #1 /)y B bk U 20 Jfa 389 58 Ak ) 7% 91 B B
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Blocking the CC chemokine receptor 5 pathway by antisense peptide nucleic
acid prolongs islet allograft survival

YANG Lei, LIU Yong-feng, CHEN Ying, ZHANG Rui, FU Da-zhi, LI Tie-min, ZHAO Ning
( Department of Transplantation , the First Affiliated Hospital , China Medical University , Shenyang 110001 ,
China )

Abstract ;: Objective  To identify the effect of peptide nucleic acid of CC chemokine receptor 5 on acute
rejection of islet allograft. Methods  Mice islet transplant models were used to test the effect of PNA CCRS5
by targeting CCRS in acute allograft rejection. In vitro T cell proliferative responses were assessed by mixed
lymphocyte response ( MLR ). RT-PCR and Western blot were used to detect the expression of mRNA and
protein. Results PNA CCRS5 - treated recipients demonstrated statistically significant prolongation [ ( 12. 00
+1.75)d] in functional allograft survival when compared with saline [ (6. 50 + 0. 58) d] or PNA
mismatch - treated recipients [ ( 6. 50 £ 0. 50) d]. The CCR5 mRNA expression level of PNA CCR5,
control , and PNA mismatch treatment recipients at day 7 posttransplant was 0. 56 +0.05, 1.68 +0. 07
and 1.80 + 0. 14, respectively. The data showed that CCRS protein was significantly down-regulated in
PNA CCRS5 treatment allografts compared with saline and PNA mismatch treatment allografts (P < 0. 01,
P <0.01). Lymphocytes from PNA CCRS5 treatment mice also exhibited a reduced degree of proliferation.
Conclusions The present study indicates that PNA CCRS5 can prolong the survival time of islet allograft,
and has a potential therapeutic effect on inhibiting acute allograft rejection.
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5(CC chemokine receptor 5, CCR5 ) J& 4 4 14 & 1k K
T YA, TE [ B S A HE Fe s 0l E AR .
K% B2 ( peptide nucleic acid, PNA ) J& — Fp #% g 2%
Wy, 22 - AR CEHARED T RPN R
W R OB, B R Z IR B R . A SRR
WL CCRS J2 S % R ML CCRS i 78 %t /s B I
ol S5 1A i B % A R HE TR SONE 1) 5 T
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1.1 LWHYREILERFEER

fit# 4 BALB/c /NEL, 5% % N C57TBL/6 /MR
(B EBER KDY oML, KE
30 ~35g,8 ~ 12 JA %, R BNk 5 R (STZ) fk %
O3 1% ) A5 PR /D BB Y, N RS Bk iR
JUEJEE N AT 2% STZ (7 T pH O 4.5 17 I8 1R 2%
M) L ) 150mg/ kg (1K) o 1585 W7 e R
I, B ASC M B AL oA o W 2E 3d fEAR AR BN
UL F ML A% =16. 8mmol/ L, B K 4 K J 55 A 28 57 BY
By
1.2 ZWHE
1.2.1 shapoa A [ AL B0 B 2RO8 B /)
BB ML 3 41, A4l 10 B, RP(1) CCR5 2 X jik
¥R 4k P 20 ( PNA CCRS #1), (2) B ML 4% i PNA
HOASTA) 5 (3) AR H AR K X IR . BR IR & K
TR IR 7 A W BR A BR S F] . PNA CCRS 7 4]
7 434 (5" = Tyr-CCGTTCTGACTTTT -Lys — 3') 421
WML 4 i K 4% B8 %1k Tyr-TTTCCAGCTGCTTT -
Lys . 5 # M 32 1K 43 5| 4% 52 PNA CCRS | Fifi Bl 4
BC PNA, 5 4 04 2. Smg/kg, AR HEZE AR5
6 K, H & R koE S, | Wik ST 4h,
T30 B2 A5 O S SR AR BUAE BRER K
1.2.2 ME sy BfHE 1EF/DRE KT,
MHAEHGE A, JF 8 #E & 1. Smg/mL JiE i i V
(Sigma, USA) MR Az ohil 3 ~4mL, P HUPE IR,
37C /K 12 ~15min, ] Hank's 7 £ 7 % Uk
W5, R A Ficoll ( Sigma ) AN 4 S5 %5 BE B BE 125 .0 ¥ 408

CC Chemokine Receptor 5 ;

Peptide Nucleic Acid ,

Document code : A

RIS o BUBE fi (DTZ) e €8, 76 48 2 M52 e
PR R LT (s 2T, TR RO A (1)

Bl 1 DIZ Y (o5 5 A0 (R ()
PR /N Bl 22 I IR 2 G ORR S AR B A2
B 2 224 A AL 55 U0 0 R g A O B e . G R
WA RS EAT T, 85— 2 KEHN
300 ~400 4 H 5 & ot 0 R K IO B A B 5 52
MY RE. BH e A JF = W R &2 2d m T

11, 2mmol /L, WUl &R — Y Ifi Bl T+ i Ik 11 A S 7% A8
Yy fEF D RE e R RO I ] . RS ER T R AR R
B RES, 2 RN AR FE , B 2 38 B IS ) LAY
By B ABL W ME E A7 4% T A6 bR A D o H Ay 2 E WL
G AF I ]

1.2.3  @mie m s iR A ok B A0 B R
(MLR) ¥ 4l #4 5 T 3k T2 20 Jf0 1 38 58 1 25 BE 0 o
CS57 523 I 40 M0 A S 1o 25 40 )L, Balb/ e fiE 25 1 40
0 22 Tk S BRI S AR S 0 A i 5 T AL ] B 3R T
96 FLHL, 4il e B 1 x 10°/mL, K535 72h 5,
A 3H-TR 5 5% 16h, WS40l )m B N X
TR B A A B 4 A AL, TF 5 B A o) B ik
AL (epm) .

1.2.4 #4#F-RE&EBERE(RT-PCR) K
] CCR5 mRNA f F TRIzol i 5] #& #t RNA, RT-
PCR JZ W& & 10 pL G 45 1 ug & RNA,0. 5 pg FEAL
51#7,0. 4l 25mMdNTP, 100U Jx ¥ F B, 519
mrEe.
cell expressed and secreted ) &7 5’ — CCTCACCATCATC-
CTCACTGCA - 3', 5’ — TCTTCTCTGGGTTGGCACA-
CAC -3'(215bp) ; W2 M 98 AE 8 H — 1o (mac-
rophage -inflammatory protein-la, MIP - la ) iy 5' -
GAAGAGTCCCTCGATGT GGCTA - 3', 5’
CCCTTTTCTGTTCTGCTGACAAG - 3’ ( 472bp )

RANTES ( regulated upon activation normal T



55 10

W&, S R CCEMATRARS # BREKRAMNFERREBENFTE 453

CCR5 &y 5’ — CAAGACAA TCCTGATCGTGCAA -3';
5’ - TCCTACTCCCAAGCTGCATAGAA -3’ (125bp ) ;
B — actin 2y 5’ — GGGAAATCGTGCGTGACATTA -3,
5’ — GATCTCTTCTGCATCCTGTC - 3’ (350bp ), 9~
BIRZ R 20l , 045 0. 5uM 5[4, 10 WLPCR J2 J
TR W, T uLeDNA L 2B 45 74 : 95°C 1B Kk 15min,
94°C 155,56°C 30s,72°C 1min; 45 K 1F ¥, PCR
PR T 2 % BNE R E S R UK, EB e A0 R BRI
JAR I &R GE AT % L 48 o Mo B - actin RT-
PCR ¥ 34 /E S N 2 IR, KRB /K F DL S 50 21 & H Uk
Gl B S AX RN S IR Z Ok ROR .
1.2.5 S%iypEbeniakF BIBMHEY S
WOE Gk v R A, R . & Y R ]
Bio-Rad & [ 73 Hr X #E 47 I W o SOpg H B & T
12% SDS — PAGE §¢ & ¥, UK J5 , % B0 T A R 2T 4 %
JiE, 5 CCRS (0. 5ug/mL) HT A& o N AL
A I HL Yk B RE . B - actin AE NS IR
HEAT % FE AR BT T o
1.2.6 aAaxsxkhsd PRMNBEDKRA, &
10 % & 7K B MRS W P 18 A2, A0 5 e 1, S 2 )
HE Ze 0 55
1.3 ZitzaE

A s LB = dR 2 (2 = 5) 3Rn, R A
One-Way ANOVA J7 i 6 56 o B & F% 48 W) A A7 I 1]
JH Kaplan-Meier 4z 77 i 28 43 #1, F Log-rank #4746
Ko P<0.05 HAGI¥E L.

2 LWWHER

2.1 ERBEYEFERE

Xof BECZH R A TEC 20 R B A% AR 0 O 34 A7 3 I TR] g3
M H(6.50£0.58)d FI(6.50+0.50)d,fij PNA
CCRS HME S A G A R (12.0 +1.75)d, i 3%
KTXTAMEHA, ERAREMNE(P<0.01)
(El2).
_acerb

_icontrol
_[Mrandom

1.0

o
0.67 [_;r,_,___ -

0.4 ;
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02" ...E b ._.i
i ===
0.0 :

3.00 6.00 9.00 12.00 15.00 18.00 21.00
survival

P

Cum Survival

B2 25 21K B2 AE 1 A7 0 I IR

2.2 REMNBHMREFRER
PNA CCR5 41 %} HE 20 Find fid 41 5% % cpm ¥ {E 43
Wk 8 742.6 + 876.5,16 382.3 + 1 012. 4 fiI
18 548.4 +985. 4, 5 %} 1 #1 #1148 e 41 4 &, PNA CCRS
2 /0N BRI B 40 L 2 5 BB D B B B (P < 0.01)
2.3 BUBEAFEAEREREERREAKTFE

i % B A R 5 45 7 K, PNA CCRS 41, X} B 4
FGE Bl 41 CCR5 mRNA /K454 0.56 £0. 05,
1.68 £0.07 f11.80+0.14, PNA CCR5 4 . % &
20 F5E T2 41 MIP-1 amRNA 7K 43 51 k1.73 £0.06,
1.81+0.10 f11.94 +0.13, 3 4] RANTES mRNA
FEA M R 1,53 £0.07, 1.72 £0. 04 F
1.82 £0.06,PNA CCR5 41 CCR5 mRNA [f) % ik i %
T (P <0.01) , {H X5 HEC AR TC B i 9 0 4F
(KaR) .

sk FEAEAJG LR T2 A R /R mRNA kK

o L T2 i/ TR (v £ 5)
il s
CCR5 MIP - 1o RANTES
popilHa:] 10 1.68+0.077 1.81+0.10 1.72x0.04
PNA CCR54] 10 0.56+0.05 1.73+0.06 1.53+0.07
FETCAL 10 1.80+0.14% 1.94+0.13 1.82%0.06

.1 5 PNA CCRS 41 Fb%¢, P <0.01
2.4 CCR5S EAXRIEKTE

o % B BB o, X 4L, PNA CCRS
2 A5 Bid PNA 4] CCRS & M X R ik & 0 5 A
2.21+0.19,0.92 +0.06 f1 1.78 0. 13, 5% 14
20 N4 TC 40 B %, PNA CCRS 41 i & % i ¥ CCRS5
EEHAKFPRETH(P Y <0.01) (K 3),

0 CCR5

B—actin

1 2 3

B3 G BMEY CCRS & [ XK KT
2.PNA CCR5 4 3.4 Fic
2.5 HALREFRH
RIGH T K, A 4b B 4109 B A 9 8 s AS )
TR BE 0 B0 A% AN B VR o X RE 4T AR T PNA 4
& A 1 5 ) B D0 K o 4 MR 5 i PNA CCRS 44
Jo & ) L3 v A B D UL (L 4 - 6)

1. % R4
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HE Ze (8 J ( x200)

3 W i’

B 5 5 HE A A 2 BE 8 16 ARE IR T AR A
7B, R RS L AR R OE W 1Y
100 N T 1 O 1 70 A SO R Ll i~ T
B SR HE R R AT R B B RS ) A7 I
BT R X S A O
B, 952 100 <) #0457 0 BEL BT 245 40

T Sk AE AN [ 1Y) B8 AE B B B AR b R, & e A
52 AR B FTC AR AE TR S A HE R R R bR
FEAEATT . FEE A EER AR T2k
rh, S0 IR i S A B 5 0 % T, CCRS AT B J2 OC B
i B0 R T 32 4R

B SCBE % IR R — R Y R R S o
Yy, BB 6 PF 1 b 410 ) B AL R B K Gk . PNA Ak 2
JERRE AWK MR, BOTE TG A0 AN o R AR, BOR
BESE WAL # RF E. PNA BB 5 H 4 B9 DNA A
RNA 24 53¢ (& i, PNA-DNA , PNA-RNA — B A& 8%
PNA2 - DNA = R{K) , 2 G W 2 BB i
Pl o S - Rl O 11 S 0 T AN N {FE N
PR N AR RN . Tyler ™ 45 38 IR 1
T 5 B SC PNABE B il A TE # A i A& 2R 3 ( APP)
KA 70% . Boules'™ 4% 38 {4 Py 1 4 )2 L PNA
] R APP K F , B T+ APP #£ Alzheimer Jj5 H #2 55
SRR, B AR S PNA A fEXFIR JT Alzheimer i A1
—EME X o A5 E R PR, PNA CCRS fig 4t
(7] i S A JBR 5 8 A ) A 0 B )

T BV PNA CCRS i 4F HILA , 2 & i
RT-PCR F1 Western blots J7 1 Jl] %8 CCR5 mRNA i
BEHFRIBE K, 45 FAES, PNA CCRS {8 & 3% 1M
F 5% 00 3 BE S5 B B9 CCRS mRNA I 2 11 %
ik WS 0E % W, PNA CCR5 B B IR B A6 &
A7 7k T 40 fg 2 3 o R EE, B2 MLR £G4 4 PNA
CCRS 4b B ELXF T 20 i /Y N 25 BE /) 45 2R 3 B PNA
CCRS ZH ik £ &40 Jfg Xof 30 350 400 g 7= A= 39 3 B 2%, (5

Y HE Zeta s J ( x200)

HE Zeals 5 ( x200)

MLR 5 3% 58 7K P A & %5 B4 F0 B B 41
40% ~50% , #&7~ PNA CCRS i o 52 m T 40 j/ 4
Jir 3 5 A R A A B AR DA DR AR R B A HE R R
N ALK, BHIGH 7 KM PNA CCR5 4
ARG B S B M W ) CCR5 mRNA /K F
o SR, AR AL B 7 ik IF R B B A S 7d 4%
WA 1k I mRNA [ 3% 3K #2  ( RANTES
MIP - 1o ), biRZ5 5B, PNA CCR5 i & BH WKy
T YAl %% 35 CCRS , AT 90 il T 40 i i % £ &% M
Y, U8 A RS R R S BB AR HE R OR N, T I AN Bk
e T ECR M R GE . AR LIk B PNA
CCR5 REF&{E CCRS & (4 #£ ik, B85 T PNA CCR5
AALEA R FEFEAERM, 1 HIE A R XAEH

AL E F PR CCRS 7R K 4[] Bl S 44 47 38 o
EHhEEZEEMN AU —BE 72K N8
A, Al R A A T 166 5 B A8 W) 0 A7 T o
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