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Expression Level of Peripheral Blood Granulocytes and Monocytes
GPI Anchor Chain and Erythrocyte CD59 in AML Patients
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Abstract: Objective To study the expression levels and the clinical significance of glycosyl-phosphatidyl inositol (GPD) and
CD59 in AML patients by flow cytometry (FCM). Methods From 2014 to 2018,36 AML patients combined with intravas-
cular hemolysis from Shanghai Ruijin Hospital were studied in this study,while 21 cases of paroxysmal nocturnal hemoglo-
binuria (PNH) patients were included as control. Multiparameter FCM was used to detect the expression levels of GPI an-
chor chain of Fluorescent-labeled aerophilic plasminogen (FLLAER) treated granulocytes and monocytes in peripheral blood
samples. FCM was performed to evaluate the expression level of CD59 of erythrocyte. Results Compared with PNH group
patients, AML group patients had no obvious deficiency in CD59 expression (type I erythrocyte 98.49£4.61 vs 61.41+%
25. 86, type Il erythrocyte 1. 3344.55 vs 16. 82£19. 92, type [ll erythrocyte 0. 17£0. 85 vs 21. 7121. 12) , the differences
were ststistically significant ((=6. 43,3. 41,4. 71,all P<C0.001). And the detection of granulocyte and mononuclear cell de-
fects by cloning was found,but it was significantly reduced compared with PNH group patients (granulocyte 26. 46 +23. 36
vs 73.127428. 41 ,monocyte 35. 80427. 80 vs 78. 37+25. 03) , the differences were statisyically significant ((= 4.59,3. 76,
all P<<0.001). Conclusion FLAER negative PNH clones could be found in nucleated cells of AML patients,while no CD59
expression defects could be found in erythrocytes,which could be differentiated from PNH.

Keywords: AML ; GPI; CD59 detection; FLAER detection

288 & A MK Cacute myelocytic leukemia,
AML) 2 57 [ M 365 1l 1 240 M 05 1 — 2, 2 R s
I/ FE 20 B 0 R e . LA R RN A0 Sl v R R
I SJ HE 8 1 4 A 1 A Dy R SRR AR Il R R B B
I R IR | R B IR A R AR R
T3 43 R 5 B 1 B B P I 2T 2 PR (parox-
ysmal nocturnal hemoglobinuria, PNH) )& 4 Il
PR 2% B¢ Ry AR ABL SR8 0 2 I A8 N I Il Y A OG R
U, XATRE S AML fR 2 AN JE FE B SR I 40

Ji ke = AH O I 4 R A G, ARBT A RN, PNH 2
PURSS4#4E 2 (1 CD55 il CD59 ik = S 45 4 % i
Shy T BRR AR HOAS BT 2 3 I T 40 i B GPT 4
HE A R AS . FEUEAS CD55 Al CD59 16 N HY £ Fh
MA MR s R A at =, BRTC A — e s R U
AML &AM 55 128 J B A7 7E CD59 45 AH O iR
HiEE R Bz HHE R WAATE GPIEE R Bz, D)
NMHRPR S SR PNH AR, i Ri5%E . mgK
KB B £ A R K (fluorescent-labeled aero-

« EEE AN GEHRAEQ983 ), T AL, I, Tl < g2 A0 A A I B R R X E-mail: 83795231@qq. com,
BIEE 4 WA975—), B 4+, Bl A4 , E-mail : caigangsmmu@ hotmail. com,



RS EY G M3 B W1 201941 H

J Mod Lab Med, Vol. 34,No. 1,Janua. 2019

27

philic plasminogen, FLAER) &2 —Fh 7] 5 GPI §i%f
Frse g G no ™, B . i o i =40 i R R
WIEARIC ) FLAER M R 5 B 11 A9 50 50 [ e
Kol GPT g B K A 5 48 1 00 ik = 2 [ B i R
40 il B4 (international clinical cytometry socie-
ty, ICCS) F1 BRI 1Ifi IR 210 I 43 B %% 42 Ceuropean so-
ciety for clinical cell analysis, ESSCA) 15 i) %F
KL A R RN BR A i E AT PNH 3 B 12 W 19 1 12
JrEET, TCCS/ESSCA A ] Bt i 75 46 0 21 40 g %
I CD59 B335 7K H W7 HE2 B 47 78 CD59 73
Bk b CTT 24 20 Bf) % 58 42 6k g (TIT 28U 48 B ) /9 46
Ot A A% A S AT A 3 TR e R R
716 PNH 5%,

T ICCS/ESSCA #7719 PNH 2l 5 7% . &
TALAEAS W 52 s R FH O =X 20 JfL R X AN ) 288 2 1
AML B JE AT A0 JE 4T 40 i CD59 #1145 4% 41 i
FLAER £, [ i LLAf2 9 PNH 85 1 %) 17,
S8 AML B3 2 & 778 FLAER M AY2E PNH
v B B R AN
1 MElF A *E
L1 Aoy W s R BE 2014 4F ~2018 4F
[T AR B & 57 #l, #4i2°8 PNH & & 21 i
CH A AR B A B AP 5 A 5 1), 55 1 8 il 2otk
13 ) s AML (% 36 il (Herp M2 3 4], M3 21 {4,
M4 5 ], M5 7 45 54 17 Aok 19 D
.2 Az Aex ) 3 E BD A #] Cantoll it 2 48
H A s anti-CD59- FITC,FLAER-ALEXA488. anti-
CD33- APC, anti-CD14- Pacific Blue, anti-CD24-

PE.anti-CD45-PC5 45 5¢ JAric it =T 74K 1 i 1 %
ZE H BD Pharmingen,

1.3 Fk

1.3 1 A1 ks 40 At A PR A% 40 i FLAER A&
i ICCS/ESSCA $5 8, 2 T Cantoll *F 5,2k H
F R AR A, EEOEFEE 30 min J5 AR
MR 22 MG A PBS Y% 40 i, I 1L
K, T A2 B 40 BE R 8. IER S %
JEH . CD24~ FLAER™ 40 i3 /CD45 ' R7 4l il <<1% .
CD14~ FLAER™ 418 /CD33 "' B 4i<<1%.
1.3.2 AMEIMLL4EM CD59 Kl . AR ¥ ICCS/ES-
SCA #51 - 2 T Cantoll & . 5% H 85 7 =X 41 i
AR, K25 28 AR T0 1Y 45 Fi B o B i A4 i A £
VRS A S0 AR PR AL IR
Ja RV CER SSRGS gAY E AT
AT DT A 21 3k SR BE AN ) & 0 8. IEH S %
90 ] TT 250 40 Jf 0 TIT 040 i e R <1 %,

1.4 it o4 SAS 9.0 B 2E 47 B
B Bt Y B B v 22 (o ) Fon, THAL ] HE 3
FH K5, P<<0.05 WERAESHHE L,

2 #R

2.1 B CD59 o9 &k k- WE 1, AML
ZH B H AR H B B CD59 63k Bl FA 19 48 i , PNH
H B AT RIS CD59 $1 J5 22 3k Y B0 A [a] #2
fe AML 4 B R 45 R 5 PNH 414 L, 4% 7Y
2T B L) 22 I A Bt 2 B L (1=3. 41~6. 43,
) P<<0.001),

*1 AML #4870 PNH A5 E MM REHR KR (ot 5, %)
i H PNH 4 (n=21) AML 4 (n=36) tff P
[ HILT 40 (CD59) 61. 414:25. 86 98. 4944. 61 6. 43 <0.001
I B2T 4 (CD59) 16.82419. 92 1.33£4.55 3.41 <0.001
M2 41 (CD59) 21.71421.12 0.1740.85 4.71 <0.001
Fiami GPI Bk & 73.12428. 41 26.46423. 36 4.59 <0.001
AN GPL kR 78.37425.03 35.80427. 80 3.76 <0.001
filt BE R BB AMLE # PNHE #
820 ¥ et 800[ $56%, mypen e
620 - woox, | 600} - ma, "
300
420 4001 200
220 200} 100
phoe— 0 e : — :
0 10° 10 10 10° 010° 10° 10" 10° 010° 10° 10" 10°
FITC-CD59 -
1 EEXR.AML & PNH 2F T4 CD59 R LK
2.2 E A At A W 2, AML B E M PNH 2 D047 K 005 s 20 i R0 2R A 40 i 1 s B



28 BRI I 27 2 o

344 1M 201941 H ] Mod Lab Med, Vol. 34,No. 1,Janua. 2019

T GPTRUATE R SRS A . {3 AML ZH 35 9 Bk
KA sERE LS PNH B H AL, 255 B A
Gt SRR 1, [ AT AML B3

K i A 6 B0 & 9 FLAER 20 BH P 40 8, 5]
CD24~ FLAER' AR 40ffa f1 CD14~ FLAER 94
2 B,

i B 3 AMLE # PNH #
% %ol =l
BN 0 b * §
2 a -
D o
Fo % = v 2 -
£ w
& 5 sl ;) - 4
o of o :
010® 10 10" 10° 010° 10° 10" 10° 010° 10 10" 1
* e = ol
a
2Q Y ” %o ol
g3
Xm %} = " !
g O z
| % wl =
g“_i o} o o}
012 10° 10" 10 0102 10° 10" 10 0162 10° 10t 10

Flex488-FLAER

2 {EEXE . AML K PNH BEH MM, B4 FLAER X L&

ST & R < I = (i O R SRl 951 ol S| e [
R A PR RSB EA AN I e R
BAAWY B BT AR AR T ZE AL, A R SO
R ERE S, BAECAHTRER, 350
AML BHEH A B 40 ) CD55 i CD59 ik
B » T BE 2 T 20K 40 FR A I A A PN VS I 1Y R B D
. AT JE AT, CD55 Fl CD59 J2 45 47 40 Jifg 4 52 5
WAMATE A R A E AT . AML B
XL CD55 3¢ CD59 6l e 19 248 il 5% 5 2 Ay T 4
BETE B = L 30 B 5 KObE 3 B s Ik LS (glyco-
syl-phosphatidyl inositol, GPI) % %% it & 1% & £ ,
MRS, BT GPLAEE S RS S5
i CD55 1 CD59 7E W Y Z B 5 4l 4k 25 (ke =, AT
fEXT AML &3 1 40 i () 22 Fh 2 4 22 T g 7= Ak 5
M)

FEAHE ST, FRATT 0 25 R M o, R
AML &R 40 i L B0 A% 40 i A i L8 PNH 38
B /N T PNH A L (H 20 5 5 BE (14 2 22 Fh 2
) AML J5 HER A7 AE GPT B4 B8 (14 A Bl B 75 A/ B
i B R RS O A TR R 2 B L ERL R 2 Y
PNH v f& th 38, [F] B 38 A7 78 AS [R] 80 19 FLAER
BACRH M 0 L 2 I X SR M L A 40 M B9 AR DG B R
FIRBE A A B AL, X S5 A SRk R E
AML 835 R0 40 L 3% A7 7 CD59 ik J 8 1 & 31
H—8, (AR A4 M3 R M5 B E
AAE T B R 0 GPI 4% 58 & W B 5, ) B

AR A %40 M 22 0 GPT 4 4% & 1l s 1, 328
A H B B S H EAOAR RTRE R AR A T T 4 i
HIRERI BB . (2. FRATHEN AN AML B3
A B B H A CD59 B T ks, — T 1 ) 32 42
AR T AML FB R A I | P AN 1 A e A R A
DNA 7K - B 5t 5% 0 21 28 40 i 9 2 % 5 9 — J7 1 & X
WA BT N2 W AML 8% 2 & f£#A PNH,
S HLRL PNH 3 A8 A7 B & 19 CD59 ik [ Y 11
AUA/ B T RUA0H R BUA LR AR AN £
A M40 GPT AeE A s B . i FAHE 5T b
A LT I R DRI R B X i 2K 0 B 3 4T
2 KA AR AT IR SR 28 m AN—RTE A TR]
BF R AT 2R AR AN M L B A% A0 i &R 19 GPT flidE &
R, I EEAE N RS T LS .

3 AT 5T, FRATT T Bk A0 A L A% A
FH AR GPL 5E & B 7E AML B h
JE— Pl LB G, LA R I ] A i B 5 e B /N T
Al PNH ## ., T GPIisE B EEA LY
2 S PR R B 6 AMLL 45 5 5 1Y s B A B
] 5w A A TR A H 1 AT B 5T 5 R A L X
AML f5 25 K IR 40 542 40 M 1) GPT 4 5 K 1
Xt F W 18 B EAL UG AT RE B A B A I R
X,

S Z 3Lk -
(10 ZBGSC ] ) . B 2% M BRI A I 20 2 11 DR 14 1 PR

BRI, o 5208 i 9 24 4% 35 . 2013, 21(6) : 1627-
1630. (F#: 33 W)



B 0 bR 22 2%

W34k B 201941 H

J Mod Lab Med, Vol. 34,No. 1,Janua. 2019 33

(9]

[10]

[11]

[12]

fication of bacteria and its clinical significance[]].
World Notes on Antibiotics,2003,24(1) :18-20.
AP 2 BRTA AN R 1 3K A B ) S A PAT AH 5C JE
Kt 25 L3 AT LD 1M - e O BE R R4, 2008,
WU Min. Presence of virulence genes,PAl-associated
genes and antibiotic resistance in Enterococcus faeca-
lis and Enterococcus [aecium[D]. Guangzhou: South-
ern Medical University,2008.
AR, AL, EUEL S BRI BR A RS BR 1A £ A0
FUT B 5301 S 2548 AR 92 [T . v B9 i A= 4 2
Zi:,2018,13(1) :22-26.
ZOU Shaowei, WANG Zhanli, WANG Ying. et al.
Multilocus sequence of Enterococcus faecalis and
Enterococcus [aecalis and the relationship between
sequence types and drug resistance[ ] ]. Journal of
Pathogenic Biology,2018,13(1) :22-26.
A BRI B BTSSR 2SI BRI Y 38t 1% O
A I3HTLT]. LB, 2017,7(2) : 140-146.
ZHAO Di,DUAN Zhigang.,CUI Xinge.et al. MLST
analysis of different sources of Enterococcus faecalis
[J]. Agricultural Science,2017,7(2) :140-146.
KUCH A,WILLEMS R J L., WERNER G,et al. In-

[13]

[14]

[16]

sight into antimicrobial susceptibility and population
structure of contemporary human Enterococcus [ae-
calis isolates from Europe[J]. J Antimicrob Che-
moth,2012,67(3) :551-558.

KUDO M,NOMURA T, YOMODA S, et al. Noso-
comial infection caused by vancomycin-susceptible
multidrug-resistant Enterococcus [aecalis over a
long period in a university hospital in Japan[]J]. Mi-
crobiology &. Immunology.2015,58(11):607-614.
GHEBREMEDHIN B, IBUKUN A. ODUGBEMI
T,et al. Clonal lineages of resistant (HLAR) & vir-
ulent Enterococcus faecalis isolates from diverse
sources in Nigerial J ]. International Journal of Infec-
tious Diseases,2014,21(S1):413.

IV A A S T R R AR U ER B Y
O P AN BL PR AL A3 A [T, v B2 2 AR R, 2016, 11
(3):206-215.

SUN Lang, LIU Jianhua, NIE Tongying, et al. Scre-
ening and genotypic analysis of vancomycin-non-sus-
ceptible enterococci[ J]. China Medical Biotechnolo-
2y.2016.11(3) :206-215.

Y5 B E:2018-12-17 & m B HF.2018-12-28

(kB4 28 )

(2]

(3]

(4]

(5]

[6]

GONG Yawen, HE Guangsheng. Clinical progres of
paroxysmal nocturnal hemoglobinuria[ J]. Journal of
Experimental Hematology.2013,21(6):1627-1630.
NG ESF 7. FLAER 2 2806 PNH 52 (9 2
SCLY T BB 0 s 2 44 7, 2016, 37(8) 1 1139-1141.
LIANG Yueyi, XIE Shoujun. Significance of FLAER
multi-parameter detection of PNH cloning[ ] ]. Inter-
national Journal of Laboratory Medicine, 2016, 37
(8):1139-1141.

XM, 05 WS AR L 19 55 . 55 FLAER #6i00 K H 78 B & Pk
Wi AP 10 2T 2 1 PR AAE 12 W7 b 9 2 LT 92 5K 8
PE2%,2015(1) :4-6,15.

LIU Shuyuan, WAN Lagen, WEN Fang, et al. Signifi-
cance of FLAER detection in the diagnosis of parox-
ysmal noctutnal hemoglobinurial ] ]. Experimental and
Laboratory Medicine,2015(1) :4-6,15.
ALGHASHAM N, ABULKHAIR Y,KHALIL S. FI-
ow cytometry screening for paroxysmal nocturnal he-
moglobinuria: A single-center experience in Saudi A-
rabial J]. Cytometry Part B Clinical Cytometry,2015,
88(6) :389-394.

DAHMANI A, ROUDOT H, CYMBALISTA F, et
al. Evaluation of fluorescently labeled aerolysin as a
new kind of reagent for flow cytometry tests optimi-
zation of use of FLAER, hints,and limits[ ] ]. Ameri-
can Journal of Clinical Pathology,2016,145(3):407-
417.

TSR B Bk, F LA, 55, 136 I 2Pk B il e
FERAE S SR = L) ] B R 30 B 22 22 7, 2014,
29(4):91-93.

HAN Xiurui, YANG Didi, WANG Jiu-ju,et al. Immu-
nophenotypie characteristics and clinical significance
of 136 patients with acute leukemia[ J]. Journal of

[7]

(8]

[9]

[10]

Modern Laboratory Medicine,2014,29(4) :91-93.
T EEE L PR, 93 1) 2t B O =X Al i R e
PEST TR s A AT L) . AR 30 P 2% 2% 3K, 2014, 29
(2):127-129.
YUAN Li. YANG Yuzong. CHEN Wei. Analysis of
immunophenotypic features by flow cytometer in 93
cases with acute leukemial J |. Journal of Modern La-
boratory Medicine,2014,29(2) :127-129.
Bkl 585, WK G B, 45 S8 JE R4 il CDS5, CD59
1 FLAER #0762 11 % PNH 2 Wi b iy 2 L) . 3
R B e 24 44 75,2017, 32(3) 1 6-10.
YANG Ke,GUO Xiaoyu,OU Jianfeng,et al. Diagnos-
tic significance of detecting peripheral blood granulo-
cyte CD55, CD59 and FLAER in anemia and PNH
[J]. Journal of Modern Laboratory Medicine,2017,32
(3):6-10.
PSR AT WL BRBE L 5. CD55 CD59 4 I 76 % Pk
REAR M 202 R 2B i B T mE Y 5
K,2016,16(5) :756-758.
XIE Yarong.REN Fanggang, ZHANG Na,et al. Sig-
nificance of CD55 CD59 detection in the diagnosis of
paroxysmal sleep hemoglobinuria[ J ]. Chinese Reme-
dies and Clinical ,2016,16(5) :756-758.
BB 2% R TR T L S5 A A 2 R K B R TR
AR SR 2 — B T AU E 1 P ke e R
PE I 2T 28 PR A 3 LT . I R AR L 2013,
30(3):199-202.
ZHAO Alan, CHEN Zhichao, ZHANG Qing-yan, et
al. Karyocyte base FLAER flow cytometry:a more
stable and sensitive means to detect PNH[ J]. Jour-
nal of Clinical Internal Medicine, 2013,30(3):199-
202.
Yrim B EA:2018-11-07
f& | HH#:2018-12-19



