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Clinical significance of CD96 and CD123 in acute myelocytic
leukemia*
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Abstract: Objective To study the expression of CD96 and CD123 in acute myelocytic leukemia (AML)
patients and their potential clinical significance. Methods Totally 156 AML patients were selected as subjects. Flow
cytometry was performed to detect the expression of CD96 and CD123. Relationship between CD96/CD123 and
clinical characteristics were analyzed. Results The positive expression rates of CD96 and CDI23 were significantly
increased in AML group when compared with control group (P < 0.05). Remission rates and survival in patients
with positive expression of CD96 and CD123 were dramatically lowered when compared with other AML patients
(P < 0.05). Patients with double positive expression of CD96 and CD123 experienced increased incidence of post-
chemotherapy infection and recurrence rates (P < 0.05) when compared with those in other AML patients (P < 0.05).
Conclusions CD96 and CD123 are differentially expressed in AML patients. The positive expression of CD96 and
CD123 may be related to poor outcome.
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B, & . 2VEREYIN A MRS B CD96 Fl CD123 (3235 Mo Fil s i 7 X

FERIA, MR SR AR, AN R AR
0.1% ~ 1.0%, BRI T 400 ", i3 L6 20 i &
SREAMEE K, SITE Y HUSHERRAR, 25
W, 2ESE4N M A IME (acute myelocytic leukemia,
AML) J&—FhEe J5 36 R i i+ / AL A e
I RFEIALFEF I . I, Y. KA BEEHIZ A
RS . KREEORHIRI N 2R RS, s
B2 M T 20 B ) S i SR ASTE AN [RI 2R A % 1 1ML
FMAREA 25, SIEREFE . 897 RN . AR
JE AR AE RN R ERE P R E R LT, CD96 1E
KZH CD34'CD38 i AML T40 i F3ik, PEdRiHE,
CD96 )ik 5 [ w40 MR T RER 5 . Hr i i
FEUESEAEANF BN AML 4IHE R A /N B R o, i AT
P A BG AML NIV 240 B v 11 I 1 2 L 2R3 1L-3
ZW o B (CD123) ", HAT, AML H s 40
AL CD123, CD96 Rk S5HG KR M AHE.
ARG AML I T 48 IR DG B Ji CD123
CD96 5¥73k . WRMCHR, BGEW T,
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VEHL 2011 4F 1 H—2013 4 6 H it g = 4B s —
B Je 12 5 1l Y N B B VR YT Y 156 5] AML 5 R F
FEX S, Hidr, Bk se i, “otk 70 1 5 AERE 15 ~
49 %, T (382+105) %, i HRELKGTE
2016 4= WHO &7 T i i FIibk B2 2 s 4292 Wiks
#E". FAB 4328 : M127 5], M2 35 fi], M3 25 5], M4
40 5], M5 29 5. BEHLRIIALEAS Bt R fAcAar 2 150 )
YESRRTRZE o Horr, 55 79 3], 2 71 3] AR08 18 ~ 56 %7,
T (46.5+20.1) %, A BEEME R, JFER
PR BEARFR 2 B3 Attt

TBITIT I TRObRE « AML H 3% R 2t R4k 4
MEE MR (acute promyelocytic leukemia, APL ) #ph%
“RIZBER (HA) WSEIT 2 ~ 3mg/d, 5 ~ 7d5K
KFEHERE (NA) 10 mg/d, 3 d, HUCRBTHIET 150 ~
300 mg/d, BLE 5 ~ 7d. APL 3% 55 F T Al iR 417
S, SRR AR S IR . BRILITAN, B
A BFEBG TR, PURPSLRE RRIT . ITROT
Y3 MBI W AR TN . D58 22 f#( CR ):
JoFAu . A SRS U AR T R 5 ImLT
1 >90 o/L, FIZHMLIE S B8/, JoA AL, 1
/KR >100 x 10771 5 T 46 20 A R 300 40 i v 1 22
JLAnAE (R AN ) <5%, 1EH 2140 MR A%

1.1

Fo QM (PR): K. Mg AE Y 3 407 1H
1A 2 A BEAST A CR BRIE 5 BRI
20 S AR A HE A <20% ., BTCZEM (NR) « K
LRI 86 7 T A BB T /2 CR B 86 TP B9 SR 46 40 A
WILIHEANI >20% , AL ICRURE .

Jr A ARG 54, JrCHRIRE ]2, idskE
FEIIE] | AT SR IR | ARIT IS B A | RESMNRIEAFE O
1.2 &SRS

K W2 (EDTA ) 4RBCEBE 2 ~ 5ml.
ST HTR P B B B0 E o B i, TR S 20 4y
B (Ficoll ) 43 BS FAANAZANML . 43 HIAH I 4 Fp i £
PEHRICH) FITC-CD34, PE-CD38, PACP-CD123 &
APC-CD96 itk (1 [ 3EE BD Aw] ) g, =
TREEIFE 10 min, 1 000 r/min B.L> 5 min, 3 FIEUE,
e JE INABEFRERZZ vh W (PBS ) 300 1 RSB T740
JieL, ARG 43 B CD123 . CD96 ik, FSC/
SSC HEBRIE |-, SSC/CD45 fER7s FAXTHR, CD34°CD38
¥ T4, b, CD123" 2 E CD34'CD38 1
I 20 B4 s T 4H R R BAPEXT R 20%
R AR FRIA B
1.3 Sit=FHiE

BARALEER F SPSS 18 Zeit i, 1Ha BRI
o+ bRifEZE (xxs) Fon, B K5 5 TR
LI (%) o, HBERA x° KiBe 5 Kaplan-Meier 7
Lol AT IRZR, AR Log—rank— x * K356 5 P <0.05
hERAGIERE L
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CD96. CD123 7 AML BE hpRIE

AML 835 CD96 FHMEFREZN (12.85+9.04) %,

CD123 FEPEFIAR N (4124 +1042) % ; XFIRZH . CDI6

PHE AR A (026+0.06) %, CDI123 BHMERIERN

(0.73+£0.21) % ; AML H 3 ) CD96 5 CD123 fH 1 %

RGN L, ZRAGIFE X (1=12.300 fl

34.328, # P =0.000 ), W& 1.

2.2 AML E#&rh CD96, CD123 RixSlfKITL
AML 3% CD96., CD123 FHM: 15 1Y 25 il 541K

T CDY6. CD123 BTERIEH , ZRAGIHFEL (P<

0.05). W3 1,

2.3 AML &% CD9. CD123 Rix5WEHIX &

AML 83 CD96., CD123 [P A B A= FE A

2
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R apiict 3 1T 240 F il 12 i
E1 AML E:#Erth CD9%6. CD123 fF«ikiER
%1 CD96. CD123 Rk SIEKFHMXE i AML B CD96 PR FRA 5 MR IE B s
VAN B 2
ol Fp— NR S P ARS8 (2933 £6.12) FT (36.07 +8.53) M H,
ERAEGFE X (1=5.670, P=0.000), AML ¥
CD96
CD123 BHE K 5 P 3R 3k B 3 2 2B A7 B 43 51 ok
- Bslero) - mb (30.5110.01) F1 (35.77+891) A H, ZRAZH
+ 36 (46.1) 42 (53.9) X (1=3.467, P=0.001), WK 2.
CD123
100 .
- 56 (71.8) 22 (28.2) h
13.839 0.000 20
+ 33 (423) 45 (57.7) .
£ 60
T CDY6. CD123 FATER A  ZRAGITFEL (P< £ e
0.05); AML £ % th CD96. CD123 [H P22 35 (0 fb J7 g = CDo&
L > 20 | — CDY6
ﬂjf):/ﬁiiﬁﬁiﬁﬁﬁ: CD96. CD123 |§ﬂ@ ~ Log-rank test (y'=4.689, P=0.030)
%:U—% AL FE X (P<0.05); AML & H 0 5 10 15 20 25 30 35 40
H CD96. CD123 [l 3% 35 1 8 AN R A R T i /A
CD96., CD123 HPERILHE , HEREGHITHE L (P< 100 -
0.05), Wz&2. 3.
80 )
F*2 AMLEECDISRIEZEEFHEHXE [n=78, #l(%)] i . \\_\.\H—\_L
&
G kER WTEER  WTEME BN 4 . H_RL
9 ~C
CD96" 44 (564) 31(39.7) 44 (564) 22 (282) é 5 |~ CD123
€D96 62 (795) 15(192)  23(295) 18 (23.1) o Log-anktest ' =5552,P=0.010)
X ft 6.027 8.047 9.036 1224 5 10 15 20 25 30 35 40
P 0.017 0.001 0.000 0.336 T /A

%*3 AMLEECDI23RIEEFFHESR

2 CD96., CD123 RNEIFRIEEBEEGFRILR

[n =78, (% )|

AJ \A
5 Atk preEk frekk  mstew O TR
CD123" 49 (62.8) 35(449) 57(73.1) 17(21.8)
CD123" 57 (73.1) 17 (21.8) 27(346) 14 (17.9) IR Ffs T4
X 18 4.403 6.312 9.615 2.528
G I
PiA 0.038 0.013 0.000 0.169
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1A, CD44 BATE LA TL-3 4NN B f &,
B AP A I ARRCR o 1A s 40 B2t P 1 6 1+
ML AR e R B, A 5IEE &
1L 20 B AH [R5, 40 CD34°CD38", HLA-DR Al
CD71. SRMHA A RA Sk 400, 40 CD117
T CD0. PRIk, AN 4 L 248 e 5 T e S M e b s
Yy, WNEERRIRTT SO, S F e B ELAT EEE A I R
CD123 & [L-3 24K o WL, 7ERMAIEH B3
PAZ AN AR T EEBIARAE (0.1% ~ 0.6%) 7. MR,
CD123 # Jc BLAE CD34 4 Jd (%) FH 1k 28 R 2%, CD123
]2 FRIRAE R B0 AML TR 20 i B 1 s 1 40 i 55
1, H5 AML ANRBUSHIC. AT E I 45% 1
AML B35 AR AT = 2k €D123, H5 AML W5 %
PN, EAMIFSEFB, CD34'CD38 CD123" 4 n] %
SRR MR AR, SRR A A i 4
MIEFAE, CD34°CD38°CD123" RIAE A A MG 140 i il 22
TR 5
CD96 zeﬁa%“aﬂ%% MR CD226 ¥ FK IR 4
A=z —, EARGETE T A1 NK 42k, (078 B 400
BLANAE ., PAAZ AN A ST A h R 28 M. A HiE AR
CD96 1E AML HZEI55 K 30% , A2 30 WAL 20
HIGRIFTE &I, AML B =ik CD96, H CDY6 [H
PERIR BB DR TR, AR 7 oMt k™,
AML % CD96. CD123 Fik#m T ALL 3, AP
WIT G R ERA G E L, R CD6 5 AML 1Y

i 2546 5%
AL R R IR, 412%. 12.8% 1) AML % 1
MR T4RAE25 CD123. CD96, 4l Tk IR % .

JPRUI T B8 CDI123. CD96 FHYESR ik AML 5 % 1Y 2%
R IKT CDI123, CD96 FIERIRBH, HAFntr kI
CD123. CD96 FAEZE A AML BE LT G, . fb)F
JR B R KRR, POAAE ., Hon i T
M EZ5 CD123, CD96 () AML B HURH 22, Milfi

PRANBT AML B35 5 Kt SaIr IR I i 5 i
PGB

2 Rk, Xt CD123, CD96 ik fly A6l Al

FTIH AML BT s R A AT, 4 9
PEm R, DMERI TR [Ref, #0 CD123,
CD96 [ 241 i S 2 ¥y T WA A e B 9E 0 7 1] o AN ik i

BRETRENEEARLKIE, WEARAEE CD6.
CD123 Lk K PG , X2 5 m 2 —.

& £ X #:

[1] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2015[J].
CA Cancer J Clin, 2015, 65(1): 5-29.

[2] B8, F4W) . CD123 5 CDA7 18 2 EBEA0M A s T-4n i
YR IR Bl PR S [J]. WL R EE 2 | 2016, 18(12): 2188-2190.

(3] A5, BHmE . Sk s B BT AN CD96, CD123 YR
IR K5 TR BIAR Y (11 TTPE R 2Y |, 2017, 52(5): 422-424.

[4] LIU K, ZHU M, HUANGYY, et al. CD123 and its potential clinical
application in leukemias[J]. Life Sci, 2015, 1(122): 59-64.

[S] ARBER D A, ORAZI A, HASSERJIAN R, et al. The 2016 revision
to the World Health Organization classification of myeloid
neoplasms and acute leukemia[J]. Blood, 2016, 127(20): 2391-
2405.

[6] EHNINGER A, KRAMER M, ROLLIG C, et al. Distribution and

levels of cell surface expression of CD33 and CD123 in acute

myeloid leukemia[J]. Blood Cancer J, 2014, 13(4): e218.

[7] MARDIROS A, DOS S C, MCDONALD T, et al. T cells expressing
CD123-specific chimeric antigen receptors exhibit specific
cytolytic effector functions and antitumor effects against human
acute myeloid leukemia[J]. Blood, 2013, 122(18): 3138-3148.

[8] HE S Z, BUSFIELD S, RITCHIE D S, et al. A Phase | study of the
safety, pharmacokinetics and anti-leukemic activity of the anti-CD
123 monoclonal antibody CSL360 in relapsed,refractory or high-
risk acute myeloid leukemia[J]. Leuk Ly7 mphoma, 2015, 56(5):
1406-1415.

[9] LILJ, TAOJL, FUR, et al. Increased CD34 CD38'CD123"cells in

myelodysplastic syndrome displaying malignant features similar
to those in AML[J]. Int J Hematol, 2014, 100(1): 60-69.

[10] DU W, HU Y, LU C, et al. Cluster of differentiation 96 as a

leukemia stem cell-specific marker and a factor for prognosis

evaluation in leukemia[J].Mol Clin Oncol, 2015, 3(4):833-838.

[11] JIANG Y, XU P, YAO D, et al. CD33, CD96 and death associated

protein kinase (DAPK) expression are associated with the survival

rate and/or response to the chemotherapy in the patients with

acute myeloid leukemia (AML)[J]. Med Sci Monit, 2017, 9(23):

1725-1732.

DING Y, GAO H, ZHANG Q. The biomarkers of leukemia stem

cells in acute myeloid leukemia[J]. Stem Cell Investig, 2017, 2(4):

19.

YABUSHITA T, SATAKE H, MARUOKA H, et al. Expression

[12]

[13]
of multiple leukemic stem cell markers is associated with
poor prognosis in de novo acute myeloid leukemia[J]. Leuk
Lymphoma, 2017, 18: 1-8.

(ERE 4if)

- 33 .



