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PD-1/PD-L1 HL A 178 R h B 20 i
L R P 3R el RIS X

Feit Htbkh RIEZ  iREm AR w4

(FZE] BB WERPHEAET 2R 1 L EL A (PD-1/PD-L1) H38 8 77 7 1% 4 1k L AT A 9
955 (CLL) F B T M 2RE K I SST T RE MG IR B . ik LAST B CLL E TS 4, LI 20 44
fatFREAAS Rt B SR F T S A AR 43 A I HL A& 1 D8 .CDAT 41 iid Fil CD19°B 4l it 7 PD-1 B &
KA, LA 220 1 (DC )t PD-LL (1235 7KF- 5 [Rl 43 4 PD-1/PD-L1 3635 580 41 ] .CD38 %k |
ZAP-70 61k YL (AR AL H B iRk H (B-MG) kKA TE, &R OCLL HBF 4+ % 39
B, 22 18 5, F-X4FEH% (63.7+£10.7) % o S XFTIALL LLEL, 4R 0% 5122 R g3 5 L (P {E4>0.05) ;
CLL & 40 A& 1 PD-1.PD-L1 {3k 29 T4 B4 (P {H349<0.05) . @7E Rai /-1 . f R G4
v, Bl f B 13 = PD-1 . PD-L1 1 2235 7K P IR =i (P {E#41<0.05) . (BPD-1 %3k 7E CD8'CD38" 41
(1114 F CD8"CD38 41 (46 f4i]) (P=0.004) , 7 CD8" il J5 AN K YLt iR 41 (14 4] ) 15 T CD8 Wi Kl 4t
R 2 (28 4] ) (P=0.004) , @PD-L1 ik 7E CD38* 41 (11 %4l ) = T+ CD38 4 (46 4 ) (P=0.002) , 7E
ZAP-70"4H (11 5 T ZAP-70"4H (28 ) (P<0.001) , 7E e A B YL (Al (14 ) v T R e @afk
20 (28]) (P=0.023), PD-1.PD-L13ik 5B,-MG KA ToAH M (P {E39>0.05) ., &t PD-1.PD-L17E
CLL B H IR NAEAE R 2235, HARIA K- 5895 701 .CD38 &3k (ZAP-70 23k | YL (o (% B 45 105 P A
FEAE—ERADENE , 5 B-MG A TOMI M , s A mT REVE M IEAL CLL A3 TS PR A
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[Abstract] Objective To observe the expression levels of PD-1/PD-L1 costimulatory molecules
and explore the clinical significance in patients with chronic lymphocytic leukemia (CLL ). Methods The
expression of PD-1/PD-L1 in peripheral blood CD8" T cells, CD4"T cells, CD19"B, and dendrites cells
(DC) was detected by flow cytometry in 57 CLL patients and 20 healthy controls. The correlations of PD-1/
PD- L1 expression with disease stage, CD38 expression, ZAP- 70 expression, chromosome karyotype
abnormality and B,- MG expression were analyzed. Results (1) Compared with control, CLL patients,
including 39 males and 18 females with the median age of (63.7 +10.7) years, had no statistically
significant difference in age and gender (P>0.05). CLL patients had the higher PD-1/PD-L1 expression
than healthy controls (P<0.05). @In Rai staging, the later the stage, the higher expression of PD-1/PD-L1
(P<0.05). (3PD-1 expression in CD8"CD38" group (11 cases) was higher than that in CD8*CD38" group
(46 cases) (P=0.004), and CD8" poor prognosis chromosome group (14 cases) also had significant higher
PD-1 expression than CD8"good prognosis chromosome group (28 cases) (P=0.004). @The expression of
PD-L1 was higher in CD38"group, ZAP-70"group, and poor prognosis group, as compared to that in CD38"
group (P=0.002), in ZAP- 70 group (P<0.001), in good prognosis group (P=0.023). There was no
correlation between the expression of PD-1/PD-L1 and B,-MG (P>0.05). Conclusion This data reveals
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that PD-1/PD-L1 was highly expressed in CLL patients. Its expression levels were correlated with Rai
stage, CD38, ZAP-70, chromosome Kkaryotype, but not with B,- MG. PD-1/PD-L1 may be a prognostic

factor in patients with CLL.
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5 PE 3k & 48 M 1 I %% (chronic lymphocytic
leukemia, CLL) & —F £ & 4= T &4 ARERALE
AT 1 B B bR EEL 4 R 1 A PR, LA B s
P I L 40 R D L L I AR L 2 R AR
FRIE™S, TR PESET 22 /& (programmed cell death
1,PD-1,CD279)/  H. L& (PD-L1,CD274) Z 5 i
Je A E W 3% e A FH PD-LL AT S 8 16 T 1O A S
¥ R H T E N MR 25T Y SR £ A5, PD-1
5PD-L1454 )5 ,iAS TR T80 0% , i ]
BUARBT iR VR, [ st e 240 it R A5 S ie ki =7
A W98 % 438 PD-1.PD-L1 7F CLL [ # 1R N i &
IR AEH 55505 40 109 B I PR 2 5000 A 56 1 1 TG
W EARMEFE AR i 4 AR A I CLL
BB S e R BE 2 AN I PD-1 PD-L1 [ 3R 3k, [H]
Bf o3BT 5 CLL T F8Am AR G , AT LT B
R R S o

a5 7%

1. R« Bir s 9 &y 2015 4F 1 H % 2016 4F 6 A
iz TP ry 57 Bl w6 CLL &3, Horh 55 39 4]
(68.4% ) , 7 18 14 (31.6% ) , “F- I 4FE #4 (63.7+10.7)
&, Tk ] B2 8 4 B AR 4 SCHER[10 ] hR i
HRAIE Rai 43 20 8 5 43 AR A4 (0 80) 5 491, s
AT ~TE)34p, Sfadl(M~IVI) 1861, LIFRBE
20 Z AR o e T B 14 44 644,73
A% (60.315.2) % o AL 3ZIH AF I8 I 1 01| 25 5 G
GiitE L (PE>0.05) (£ 1), ARBFFEHAGT
BEfe B2 63 x4, FLRTA 520 35 2 2 A )
B

2. F G0 AL A - B 2O B v B B AR

(FITC##id Y CD8. Lin-1, PE bric i) PD-1.PD-L1,
Percp #5 ict i CD4 . CD11c, APC 45 i B CD19,
PE-cy7 ##ic () HLA-DR) ¥l FH 3E [ BD A Al o it
A A 8 ] S R A AR AT BRA R 7 o

3. J7 1k RARBRAI - BUAZ 13 I 2 ot i fif
(6 hN)AME I, 7E T i ML =48 53 A FITC AR
iC i) CD8 . PE #1ic i1 PD-1 . Percp #ric i) CD4 . APC
PRIC Y CD19 F s BEHTLIAR A 10 ul, Z 5 FHIASH ]
11100 pl FE43IR AT, FERT 20 L (DC) i =X A8 43l
A FITChric i Lin-1,PE bric i PD-L1 . Percp bric
f) CD11c ., PE-cy7 47 i i) HLA-DR M5 B Bi (4 45
10 pl, Z S5 P ASNE I 100 pl 78531827, BEEAE FH
15 min J5 2T 20 B 247 500 pl, % R 7 10 min;
JA PBS £ 1 244#% , 1 000 r/min (500242 17 cm)
B0 5 min, 37 1 H PBS BRI 2 1K, PBS &
A, 8 20 % B R 1x10%ml b LG I = /D
10 000 ™ 41 iy, 5% F FSC/SSC XU Z #1743 bt
PD-1; HI SSC il Lin-1 15[ J#E+E Lin-1 B M40 M , 5
PLHLA-DR/CD11c %], ¥ HLA-DR'CD11c 4 fifd
Bik DC, #t—243#r DC %1 PD-L1 F A E ML . &
R IR ERILE L,

4. Giitep Ab PR . R P SPSS 21.0 4k 4 kA7 483t
SFALEE TR s T (BIFFAIER S ) ,
20 1) B e e R RS 36, , = L 1A) He 3R FH 7 250 #
2 [E) PR B AR B LSD i, 45 5 25 5%, WA 1] L
s ARG S . P<0.05 &3 A G X,

5 R

1. PD-1.PD-L1 43Rk« 45 1 i 55 6 BE2H A
It ,PD-17F CLL B3 CD8*T 4fi ity .CD4"T 41 fifd FI

1 PR T AR IS (CLL) H 4 B % BB 2 — e el Hu g
- pa- Bk A WBC NS OEZCR0 b G N N E R HGB PLT
[#1(%) ] (%, xxs)  (x10%L,X4s) (x10°/L,Xs) (%, X#s) (g/L,X#s) (x10°/L,Xs)
Xof HR 4 20 14(70.0) 60.3%5.2 5.06+0.33 1.97+0.14 30.18+1.99 135.00+£3.87  245.00+15.82
CLL4] 57 39(68.4) 63.7+¢10.7  51.63+26.87 41.22424.35 76.99+13.49 123.40+24.17  160.74+69.26
HHE 0.017 1.377 13.083 12.170 25.412 -3511 -8.591
PIE 0.896 0.172 <0.001 <0.001 <0.001 0.001 <0.001
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CD19"B 4 i & Ti Y 2% 3k ¥ W] 1 14 w5 (P{E ¥ <
0.001) ;PD-L17E CLL 4 ik B I =y X R4 (P<
0.001)(%2),

2. CLL ZHAN[A] Rai 43+ 1 .35 1) PD-1.PD-L1 5%
kAR G =4 CLL 3% PD-1.PD-L1 Ay &1k
KL 3, CD8'T 4iifig .CD4'T 4ii g A1 CD19°B 4
Jio i PD-1 A 3k 7E = 4L B b i 25 R 2 48t
7 X (P{17<0.01) ; DC i PD-L1 iy #Eik7E =
HBHE TP 2ZER AT L (P=0.001), M#EG
5 BE ) 48 7 PD-1 . PD-LA ) 3 3k 7K S IR 48 v (P (E

FSC

SSC

14<0.05)

3. i35 PD-1.PD-L1 33k Sl PRAFAE 1 AH DG
A3HT 57 B R AT T CD38 K, MR 4 Skt
# /3 CD38* 41 (CD38=20% , 11 f4i] ) % CD38 4
(CD38<20% 46 il ) ,CD8" T £ fd F il PD-1 [ ik
TE CD38 415 T CD38 4, 2 5 A G it 2¢ 7 X (P=
0.004) ; CDA'T #fiJifd .CD19" B #fiJifd 5% 1fif PD-1 ) 3 1k
EWABRETHERLRITFE X (PHEY>
0.05) , DC % Iff PD-L1 % 35 15 CD38 4 & T
CD38 4, 25 fi4it2# = L (P=0.002) (£ 4).

Bl BRI E (PD-1: B F MRt 32k 1)

R2 SRR AN AR (CLL) B3 KO BB AR P HEAE T 32 44 1/ K e {4 (PD-1/PD-L1) HY 35 (%, Xt )

- - PD-1 PD-L1
CD8" T 4ilfify CD4" T 4l CD19'B4ilf )
payiits:l 20 13.17+4.03 13.7545.34 1.98+0.90 2.09+0.79
CLL4 57 30.46+14.06 33.10+10.47 11.52+6.83 19.36+13.48
tHH 8.360 10.572 10.296 9.625
P{E <0.001 <0.001 <0.001 <0.001

3 AN Rai 40Pk L A0 AR A A0 SRR P PEAE T S AR 1/ S AR (PD-1/PD-L1) i 283 (Xts)

a5 p— P PD-1(%) PD-L1(%)
CD8'T 4t CD4'T ZHfl CD19'B 4ijf 5 2t
fiefedl 5 72.60+7.57 13.89+3.81 21.45+3.51 4.37£1.46 4.92+3.48
g4l 34 62.88+10.30 28.64+12.18 31.46+7.99 10.2243.79 17.25+10.38
rfadl 18 62.89+11.46 38.51%14.27 39.44+12.10 15.95+9.28 27.37+15.76
Ff 1.950 8.511 8.686 9.238 8.101
Pl 0.152 0.001 0.001 <0.001 0.001
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57 {51 £ 2 rh 39 kAT T ZAP-70 A il , AR 41 25
b 3 43l ZAP-70" 4 (ZAP-70=20%, 11 {5 ) )
ZAP-70"4H (ZAP-70<20% , 28 4 ) , CD8" T 4 jits .
CD4"T 4ii Jffd .CD19" B il il % Ifif PD-1 1Y 1K 75
HBH PR TS FE X (P{EY>0.05) .
DC 1 PD-L1 ) 2 ik 7E ZAP-70" 4 h ik & T
ZAP-TO 4, 22 A Giit=# 2 L (P<0.001) (%£5)

57 51 f8 35 42 34T T FISH Y (o (A 2 AU K
I, W5 TE H R 8 (20 491 ) K 13g-(8 9] ) Y CLL H & oE
SR TE R A2 (28 4] KB ali+12 (6 1)) |
ol 11— (391 Bl 17p— (2 451 ) Fo 52 Z 53 4% AR

(13q—-5&71 17p- 144, 11q-5 I 13- 241, F: 3451 ) Ay
CLL B35 UM TS AN R YL (k4 (14 45]) ., CD8'T
Ui FR 11 PD-1 A FRIAFE TS A R YL R b T
U BLEFe (o440 (P=0.004) ; CDA'T 4l .CD19'B
Y % 1 PD-1 A Sk 7E B4R P A0 25 S 0 4e i
7 L (P{EY>0.05) . DC Zfi PD-L1 A2 A7 T
JE AN RG] hm TS R YLk, 22 554
Giite R X (P=0.023)(#£6).

57 8 AL BIHERT T B0 & (B-MG) fa:
I, Hodr=3.5 mg/L & 13 i, <3.5 mg/L #& 28 {4 , 4%
KWK T7, PD-1.PD-LLEEMAL B E P REER

R4 CD38FK XIS M B A A 1l 5 B R AE T 32 A4 1 A (PD-1/PD-L1 ) ik [ 520 (X )

13 p_— ) PD-1(%) PD-L1(%)
CD8'T 4t CD4'T 41y CD19'B4ifify 5 240 ff
FF:2H 11 67.27+9.62 41.19+13.88 37.23+9.89 11.95+8.25 30.18+16.03
FPE2R 46 62.89+10.85 27.90+12.97 32.11+10.47 11.42+6.55 16.78+11.56
HE 1.227 3.014 1.471 0.230 3.198
Pfid 0.225 0.004 0.147 0.819 0.002

13 :CD38" 4 : BH:#=20% ; CD38 4H : BH 1t %<20%

R5  ZAP-70 FIEXF AR 2H M8 Ik L 40 P I i R P AE T 32 AR 1/ L AR (PD-1/PD-L1) Feak S (Xs)

a5 _— RO PD-1(%) PD-L1(%)
CD8'T 41y CDA4'T 4l CD19'B 41l (i)
PHPEAL 1 65.27+13.74 37.32+14.19 37.12+12.52 16.76+10.28 32.36+14.44
[ 28 62.29+9.12 27.69+13.28 32.6249.62 10.56+5.96 15.23+11.58
ti 0.666 1.999 1.207 1.879 3.876
PH 0.517 0.053 0.235 0.083 <0.001

{1::CD38"4H : 1 %=20%; CD38 M : P %<20% ; ZAP-70"4 : BHH:%=20%; ZAP-702H : B4 %<20%

6 AN[RIGe A IS5 A b E A 1 L R R PR ET =32 A 1 R e AR (PD-1/PD-L1) ek U (Xs)

a5 - () PD-1(%) PD-L1(%)
CDS'T4ijifg CDA'T 4l CD19'B 4l e
TS AN R g 420 14 62.93+18.61 39.94+14.88 35.28+11.13 11.1149.91 27.80+15.97
Tl RAF Y A2 28 62.96+10.62 25.99+13.18 29.95+8.94 11.0945.20 16.08+11.03
HE -0.008 3.099 1.681 0.010 2.468
P{g 0.994 0.004 0.101 0.992 0.023
RT B2 ORI FRIAXT R UL A AR I R R M AR T 32 R 1 R IR (PD-1/PD-L1) F23A 1521 (Xs)
15 _— ) PD-1(%) PD-L1(%)
CD8'T 41y CD4'T 41y CD19'B 4y 5 240 ff
=35 mg/L 4 13 67.85+10.46 30.31+12.39 36.18+14.50 13.67+9.54 23.52+15.75
<3.5 mg/L 41 28 62.04+10.41 32.02+14.50 30.878.33 10.5445.82 19.60+14.38
HE 1.661 -0.368 1.231 1.094 0.790
PlE 0.105 0.715 0.236 0.290 0.434
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WGt L (P{E)>0.05)
o I 1

PD-IJ& CD28/CTLA-4 F &I o1 H i —
B, AT YR AR ) 2937.35, 38 H PD-1 R AETE ALY
T 4 rp ek | S ) 20 B 1 R ke A7 AE PD-1 2R
435", PD-L1 4 PD-1 A, & CD28/B7 % jik
S 4B, A PD-LL 3K H g v T YL a4k 9p24, 1E
WLV 2T 45 5 335 PD-LL, I HL B
X EE A AL ) T AL Rk & 1R, PD-15 PD-L1
SEA5 T TR MR8 240 it g2 oy 25 v A R R E
T B ek i o 2 G 2 e 40 o ek ek
A5 B R AR R R RIS, R iR
A B RPEIE BR G Y S S b R
G I8 G ELAE i AR AT (A LR 2 WA iR
e axh A v e 240 AT 25 R S P S 4P I vy 4
e B A 7R SEMA8 h , ORE ek RO T 3R
I 4> ¥ PD-L1id & % ik, PD-L1 5 PD-145 4 )5 ,
AT T 48 B G i S g, AT AR i R o e T B
B JE A REE PR ] PD-1/PD- L1 7 ik R
G I BN, B FIRYT A5 R OR TRl 48 B B 5K
g e

ARG FRATT I 25 3 /R 76 CLL 8% CD8'T
ZHfitl .CD4* T 2 }ifd .CD19°B 4 fifl PD-1 ) 35 1 5
TFEEHEXT B4, Brusa 55 I8 T 2L IF 5T 45
. McClanahan 4"/ ZE CLL /)N FURS 780 b g 2 3|
PD-1 (%335 i T L. I PD-L1 23 Ai) 3z,
FET 40 B 20 PR 4 2 i S i R A R
ik, 1 DC Ry L WAHT 4 S 40 M, B /A B & #GE
PD-L17£ CD19"B 4 il e 1 = 234 o H HI i JC7E
CLL /3% DCRINAH IS . FANTHEABI ST Th kS
T PD-L1 7E DC F 1fii Y 321K , 45 3 b /r DC R 1Ml
PD-L1 {4k 4 fele e Xof RE2H I S 386, 22 S5 e it
5 X o DC AT R b T 40 AL, 78 G5 2 1 )
Bl PR S AERF R L AR, DC 3R 1H PD-L1 (175
Feik 478 PD-1/PD-L1 i i#% ] e i T4t DC Bt
DR A T I A T 20 M SR R 2

TEAHFSE rh3A T CLL 35 LA Rai 43 01341 715
5z A 2L, R 3R i ek ) v g ), PD-1 4 CD8'T
L .CDA'T 4Hififl . CD19"B 4 i 32 1 1 Z2 A 24k v
PD-L17£ DC K 1fi i) e A 8 5 . Rusak 55"
i | PD-17E CD4" T 4R A 1Y R85 Rai 73 1] &2
E A SE . 1 Grzywnowicz 25 2 I X CLL £ & DA
Binet /M HEAT G 6 B 43 4H , = #H H#% PD-1.PD-L1

[ 338 22 S E e 2 3 X, 3 nT BE -5 0 161 48 P i
R I 25 A O X PR 25 S et — D BIE

CD38 Jy CLL L E W 5 #54n . FRATTFEAAI ST
ok B8 A CD8* T 4t ifd 55 i PD-1 1Y 3% 35 /K -7
CD38'4H i # i T CD38 4, 22 A Siit ¥ X, i
CD4" T 41 .CD19"B Zfi iU 3 fl PD-1 1Y K1k 2= R AE
P 22 53 o804 78 X, DC & 1 PD-L1 By £k
JKF-7E CD38" 4 i % /= T CD38 41, CD38°CLL
HECD3g HMlf52:" it PD-1 .PD-L1 7 fig 5 CLL
FBE TG AHC

ZAP-70 J2—F 8 11 I 2 R T , 76 1 DAY
B 4t il rh IR 35 , T 7E CLL 52 25 1Y B 40 A ) 2 v
Fik , HERR K R Wi 22 = FRATTEA
¢ v & B DC 2 1 PD-L1 AY 2635 7E ZAP-70"4 rh
TR E ST ZAP-T0 4, R AGIT2E L, 53
HR[23 I 5T 45 R — 3

CLL B # e (i UL S W A% AR 139-.+12,
11g- . 17p-, Dewald %5 *'#fF 53 1N A, 1F % AU K
13g-F M) R4, i+12 119 17p- M B A A% 7 &
UG AR, ARG ERE 8% CLL #5215
J5 RAF G AR TG AN R YL iR d . fF5 s
WR TS AN R YL iR 4] 35 CD8'T 4 it %= 1 PD-1
ik | DC i PD-L1 # ik ¥ & T 5 R A4 ik
N, 2EREGTEE L, $ER CLL B A& I
PD-1.PD-L1 ik Ik B W5 AHC

B-MG A g e 1 A\ FH 4B i (HLA) Y B
TE CLL £ B IR S M 7 B-MG W] Fh 57, 3Rk
K5 CLL fueg i R4 B2 DIAH G . ARAF 5% 57 4]
CLL H& v 41 AT T B-MG K20, 1) 3.5 mg/L Ny
Fb B WA, 455 BN PD-1.PD-L1 7 i 41
SR P S =2 ves A o9 =

Zr b TEARHE Y 3R AT & B PD-1.PD-L1 7E
CLL B3 kil , HERIA/KF-7E CD38 4 Tl J5 A
R Yo (21 K Rai 0 & fa 4l B 3 h A7 A S 3R
KRR TR CLL WS MG , Bl B b ,
55 1B W 1] T 0 PD-1 . PD- L1 19 383K K - ks ,
PD-1.PD-L1 Al fEfE N CLL TS $a bR Xt g A7
CEA TG IT Je s S96YT |, IR PD-1/PD-L1 {5 538
FEATER B R CLL T I S By YT 4L A5 . & T PD-1,
PD-L17E CLL Hr By 14 A ML 75 4% 22 50 35 4H ¢
Y N [ 1B R 7 A

S % X ok
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