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[ Abstract] Objective To investigate the expression and clinical significance of glycosylphosphatidylinositol an-
chored protein 1 (GPAA1) and Endocan mRNA in children with acute lymphoblastic leukemia (ALL).Methods FEighty-six
children with ALL who were admitted to the Department of Pediatrics of the General Hospital of Ningxia Medical University
from January 2018 to January 2021 were selected as the ALL group. They were divided into 70 non relapse subgroups and
16 relapse subgroups according to whether they recurred one year later. In addition, 54 healthy children who were examined
at the same time in the hospital were selected as the healthy control group. The expression of serum GPAA1 and Endocan
mRNA was detected by qPCR method. Pearson correlation analysis was used to analyze the correlation between the expres-
sion of serum GPAA1 mRNA and Endocan mRNA in children with ALL, multifactor logistic regression analysis was used to
analyze the factors affecting the recurrence of children with ALL, and the predictive value of serum GPAA1 and Endocan
mRNA expression on the recurrence of children with ALL was analyzed by the subject's work characteristic curve (ROC).
Results The expression of GPAA1 and Endocan mRNA in serum of ALL group was higher than that of healthy control
group (¢ =13375, 17485,P <0.001). The expression levels of serum GPAA1 and Endocan mRNA in the recurrent subgroup
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were higher than those in the non-recurrent subgroup (z =4.069, 3.791,P <0.001). Pearson correlation analysis showed that
the expression of GPAA1 mRNA in serum was positively correlated with that of Endocan mRNA (»=0.564,P <0.001). Multi-
variate logistic regression analysis showed that the immune phenotype T-ALL and WBC = 50 x 10°/L, mixed lineage leuke-
mia rearrangement, middle and high risk of risk classification, and high expression of serum GPAA1 and Endocan mRNA
were independent risk factors for relapse in children with ALL [ OR (95% CI) =1.958 (1.612 —4.748), 1.465 (1.076 — 1.995),
1979 (1.094 —3.581),2.854 (2327 - 5916), 1.512 (1.054 —2.170), 2.133 (1,080 —4214)]. ROC curve analysis showed that the ar-
ea under the curve (AUC) of serum GPAA1, Endocan mRNA expression and their combined prediction of relapse in children
with ALL were 0.786, 0.784 and 0.866, respectively. The AUC of the combined prediction of relapse in children with ALL was
greater than that of the single prediction (Z =2.574,2919,P=0010, 0.004). Conclusion The up-regulated expression of ser-
um GPAA1 and Endocan mRNA in children with ALL is an independent risk factor of relapse in ALL children, and can be
used as a predictor of relapse in ALL children.

[ Key words] Acute lymphoblastic leukemia; Glycosylphosphatidylinositol anchor attachment 1; Endocan; Recur-
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JE WL R I LS 55 7% T 1) S FE Z 5L IR Tab.1 Comparison of clinical data of ALL children in non recur-
WERILEE ( GPT) 445 & B iR H U E g #2, -5 GPI rent subgroup and recurrent subgroup
2 A 3 > f— ». N nGE
S BFS R R, GPAAL [ RikS 5 R SR
%E*ﬁﬂé%ﬁf ‘ )[21; R HRKkZYH 5 /{\(%%z%k)éﬂ ?,ﬁjlkéﬁ)i Al P
BB OBELERR ", Endocan 2P A1 f: 50 E 43(6_1 43) 10(’6_2 50)  0.006 0.937
N ~ e T+ . . . .
FESYEON T, B S R RV R RN ) 1G85 6(37.50)
W TR AT BEAERFSX G, Endocan 7E 4R =10 % 24(34.29)  9(56.25) 2.657 0.103
P S B PR 20 M s /D 1) L R I e, A B LBI(%) ] <102 46(65.71)  7(43.75)
. = . - - fpsEm T-ALL 21(30.00) 11(68.75) 8.370 0.004
TR LA B R A R A LA [#1(%)] B-ALL 49(70.00)  5(31.25)
HHJ, % F GPAAL Endocan mRNA 5 JL# ALL R R ML =90 g/l 30(42.86)  4(25.00) 1.737 0.187
I AR SO AS B, AF 5 8 o Kl ALL (8L LS [B1(%)] <90 gL 40(57.14) 12(75.00)
e o " WBC =50 x10°/1, 42(60.00) 15(93.75) 6.637 0.010
GPAAL Endocan mRNA 2k , 81 —# 5 JLH ALL If [B(%)] <50x10°/L 28(40.00) 1( 6.25)
PRI FRERE A9 9 R M ALL LR & i) T A8, 1% BCR/ABL [k 3( 4.29)  3(18.75) 2.265 0.132
SIER /(I (%) ] Btk 67(95.71)  13(81.25)
. . MLL FHe AN 2( 2.86)  6(37.50) 14.657 <0.01
1 #EREFE [B(%)] Bk 68(97.14)  10(62.50)
L1 mRZERE #EH2018 451 H—2021 4F1 AT X eIk A 38(54.29)  13(81.25) 3.923 0.048
R BB B )L BRI ALL f22 )L 86 il ALL [Bi(%)] X 32(45.71)  3(18.75)
fa ks B fikfE 55(78.57)  4(25.00) 17.353 <0.01
4 . A ~
20, Horp 53 53 {5, 4 33 ‘WIJ,E”@'Q\Z \14(7.2011.23? ()] 15(21.43)  12(75.00)
% ARYE 1 SRR E KT NWARE LWL 70 4158 % GPAAL mRNA (% +5) 7.39£2.31 9.94£2.03 4.069 <0.01
T2 16 4], S5 %40 a5 % W41 ALL &)L Endocan mRNA (% £s)  4.96+1.25 6.35+1.61 3.791 <0.0l
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1.3 KeFEHR 5 07k

1.3.1 1} GPAAl .Endocan mRNA ik . Y 4
ALL JBILBRI2 24 H FEEHE X B2 A i) 2 1 ik o
3 ml, B0 B UM PRAE T — 80°C vKAE 1 RFI . Trizol
2 (AUt BRI E YRR FRA 7)) S UM 7% &L RNA,
TB Green Premix Ex Taq " i 7 & ( 8B 2 L4 W}
Hif B2y A ) 336 5 5% A Rl cDNA, #% B8 SYBR Green
qPCR Mix 1850 & (AL st Al & A MR A IR A WD) 35t
BI433E4T PCR 9788 . I3 E& i N B 2R
FARA PR @) 58 i : GPAAL EJiF514:5'- TCTCAAG-
GCTCTGGAACTG-3', I {7 5| #: 5'-GCCCCACACCCT-
GTGATG-3";GPAAL N2 GAPDH 5|4 :5'-CCTG-
GCACCCAGCACAAT-3', Fi#51%):5'-TGCCGTAGGT-
GTCCCTTTG-3"; Endocan mRNA F 5| #:5'-GGTG-
GACTGCCCTCAACACT-3", F iiF 5| ¥ : 5'-AAGGTGC-
CGTAGGGACAGTCT-3"; Endocan [N % GAPDH I ii# 5|
Y. 5'-TGAAGGTCGGAGTCAACGGATTTGGT-3", T i}
514 :5'-CATGTGGGCCATGAGGTCCACCAC-3', Jz hf
Z4F:95°C 90 5,95°C 30 5.63°C 30 s.72°C 15 s, i
40 K J5 AT R 2R o B, 270 IR R O v
GPAA1 .Endocan mRNA A%} FEKiL&E .

1.3.2 BEUITEOL: Ay ALL L& MEIR Y7 )q i
MG 11207 U D5 1A 8¢ ALL B LE L 1E M.
PIVRYT 5 FR O B B b s anh/ A HE M L 40 > 5% €
SRR,

L4 Geitsedrik e SPSS 28. 0 43 B b %L
o THECROR DU SR (% ) 2R, 4] HL AR H ¢
K5 s IES A TR OB DL & s FoR, A1) LR
FH ¢ K55 5 Pearson AHCPE 5341 ALL 8L IMLYE GPAAL
mRNA 5 Endocan mRNA FEiEMH M ; £ &K Logis-
tic [A[H 5047 ALL 8L Z RS R R 5 2 TAER:
fiE £k (ROC) 43 M1 1ML 1§ GPAAL .Endocan mRNA 3K
XF ALL L R R BINANE, thZ T iR (AUC) HoAL
% JH Hanley & McNeil £55%, P <0.05 NZERH ST
FEX.

2 # R

2.1 2 4017 GPAALl . Endocan mRNA ik L%

ALL 2017 GPAAL .Endocan mRNA FEik/KF- M (8. 36 +
2.29) ((5.62 £1.13), fm T@EEXT BRZH 1Y (4. 07
1.50) . (2.37 £1.03), ERHGEI¥E X (1 =
13.375 .17.485,P # <0.001) ,

2.2 ANETE W4 E ALL & JLIM7E GPAAL Endocan
mRNA £k b & & W4 1Ml 7 GPAAL , Endocan
mRNA FiEKFEH4(9.94 £2.03) (6.35£1.61),15
FREREWHMN(T.39 +2.31) (4.96 £1.25) , %%
HSiit2#E X (1 =4.069 3.791,P #] <0.001) ,

2.3 ALL £ JLIM%E GPAAl mRNA 5 Endocan mRNA
FRMA M ALL LI GPAAL mRNA Rk
Endocan mRNA FEEEFEA K (r=0.564,P <0.001) ,
2.4 ALL BILE KB ZHEK Logistic [aIH53H7  FfiJi
1 4, ALL £ JL 86 {645 % 16 1 (18.60% ), i ALL
BILERE LN HR0") AR, DR
FH (T-ALL 417 ,B-ALL }0”) \WBC( =50 x 10°/L
F417, <50 x10°/L /“0”) MLL SEHE(FHME R 17,
FIMER 07 ) GRELEE b R (AR 17, ek 07) (fa ks
JE R (P fa 17 fKAE A “07) . GPAAL mRNA
(JRfES*A ) .Endocan mRNA (JFAEEA ) b HAE &, i
3% W & Logistic [m] 5 #2 A, 45 S i IR, T-ALL,
WBC =50 x 10°/L MLL B HEFH P |/ [ B 40 0 o 38 1
K% GPAA1 mRNA & . Endocan mRNA F} &N
ALL B JLE s faf 2= (P <0.05) , L3 2,

R2 ALL BILE KM ZHE Logistic [B1H734r

Tab. 2  Multivariate Logistic regression analysis of relapse in
ALL children
ESIE B1H SEH Wald{8 P{H OR{E 95% CI

T-ALL 0.685 0.260 4.758 0.029 1.958 1.612 ~4.748
WBC =50 x10°/L 0.382 0.158 4.758 0.029 1.465 1.076 ~1.995
MLL 5 #f fH4: 0.683 0.303 5.780 0.016 1.979 1.094 ~3.581
I EL 5 e 0.568 0.638 3.365 0.067 1.765 0.505 ~6.169
TGRS 43 /6 1.082 0.340  6.109 0.013 2.854 2.327 ~5.916
GPAA1 mRNA 5 0.414 0.184 5.042 0.025 1.512 1.054 ~2.170
Endocan mRNA J}15 0.758 0.347 6.839 0.009 2.133 1.080 ~4.214

2.5 |35 GPAA1 .Endocan mRNA FEiAFi ALL &£ JL
HERWMMME 46 ROC fiZ45 A WoR, i GPAAL,
Endocan mRNA f —FHBEA M ALL 2 )LE & AUC
4351k 0.786 0. 784 0. 866, — #F BE A Wil ALL L
KRy AUC KT 4 W Bpoph fii ( Z = 2. 574 .2. 919,
P=0.010.0.004), L3 K1,
33 i

ALL J& 85T T Rl B Rk U 40 M AE 38 55
Bl A R R, AR 2 36 1 200 ) e B R A



- 1078 -

SEMEE 24k 2022 4F 10 H 55 21 55 10 ] Chin J Diffic and Compl Cas, October 2022, Vol. 21, No. 10

%3 Il GPAAL Endocan mRNA ATl ALL L& & 1
CIXEES
Tab.3 The value of serum GPAA1, Endocan mRNA expression
in predicting relapse in children with ALL

Youden

Cut-off fi AUC IR R JoRy

0.786 0.684 ~0.867 0.812 0.729 0.541
0.784 0.683 ~0.866 0.750 0.743 0.493

P 95% CI

GPAA1l mRNA 8.51
Endocan mRNA 5. 68

- —  0.866 0.799 ~0.944 1.000 0.714 0.714
1.0
]
0.8
0.6
b
#
B 0.4
0.2 —— GPAAL mRNA
Endocan mRNA
— ZHE
1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
1R g

1 I3 GPAA1 Endocan mRNA &3k Bl J2 64 Tl ALL
BILE K1 ROC ik
Fig.1 ROC curve for predicting recurrence of ALL children by se-
rum GPAA1, Endocan mRNA expression alone or jointly

R SRR PO AR B B, 20 it ) 6 2% 9 A P4 40 itk A
MGG RB AL SR T, T 80E 5 140 i %L
BT . H T, ALL K6 LT R 58 4 W Al
AL RE ST AL AR R A A e R
BRI A B e 2% oy T AW 2 s AL B R 1
i % ALL 95 BRURTHLIIN AT T 5082 1R, I IR 2
Wi FAMARAIIR YT 7 AN 6 3%, L ALL (1) 5 4FAE 47
FAT5 90% HAN A 20% ~30% (4 8 LA Ik E &,
FRMBIVEGFRARLE 50% 5 ik 2B it —
5T ALL LS ZAHSCIEENLH], e ALL &L
TRYT RIS AT T EH L,
RSB ILT- 25 40 B A i 3h
IR BEIE AT S M AR A DI RE RS 5 1 4
KRGS R s b R R TRE , S 5 R &
RN GPL ST C A I I A 1,
JE B A — b DL AR 0B R S 1B, GPL &
T B S RE S e GPT R 40 LA ) S it 3 4
EEHHMIIEE, 25 RYER N 55 5% EARK

fiffe Y o PR RS AT L AN MO X B LA BT T AR AR )
U BEARAFSTIESE , GPI Bl L AL R 2 5
e i e, 10 A e A IO 6 J A I R s
b R — el e R AT o R A I LI R
GPI i &5 AN TT e/ (1) 1 5t , GPAAL U2 M 5 16 s vk
WL RS B — A GV 5L, A B3RS GPLAG A AL,
{HREE A AEA GPL K i 5 88 BT C A i T i I P ke
fff GPLHE 8 T, GPAAL 2 54k GPI 4 i 2K
FBT, 1 GPL Rgl it e M R S S R Rk T
5T KB, 76 B i GPAAL 3 Rk refe i GPI 4 A
SRHE H LATE ERBB {5 538 i, {2 i B o AR Fn i
B BRI T GPAAL 5L # ALL 156 2 i AR W)
. ARFITSE S R, ALL BLIME GPAAl mRNA #
KA B, S ALL S8 LS & b S7 G e R R 136
GPAA1 mRNA 2513 ALL kA& &, HAHLE 7T fE
5 GPAAL 5 ke F GPL & | (2 ak, 0%
c-mycHEAT 3G c-mye J&—F R LY, R P H
YLtk T L HE T TS, 2 54 ALL ZEN B JL
SP T A B M b R BB 0 Zhang 2570 BF ST & BN,
GPAAL 5 c-myc B T AN YLt ik 8q24 , DGR Mgl
P HELPHIESE GPAAL BB a] A c-myce {21 ALL 4 fifd

SR ALL J& —Fp“ W AR Mpogd, {0 ALL 53R f7 4
W IR A B, B IR A R A R I
R IR E ALL BEREDY U A Rz 40 i B A 3
XoFH I 45 T A 28 DG HE %, Endocan & 32 %2 I 16 4
JH 53 WA - 32 Z2 o 441 e DR 9811 10 T P R B Ik A
FAH, el 2GS RIRR S 5 R RN A
I AR LY P B SRR S AN o B A B R R
58 KB, Endocan G IS N K 4 K (vascular
endothelial growth factor, VEGF) i 1< {1t #F Il 45 3 A= 5
505 PR A0 0 R AR 0 S L AT AR F 5 & BEL, En-
docan AT 19 MLAE B AL 4 Bt 2 5 2 0l pE g ik
J& , Ul Endocan B 4% VEGF 175592 1 14 Ji bk i
A A R, AR T P e o JEB 0 o A LM IS Tt 24 P O 5
1, Endocan #:F 3% 3k 58 38 hin L R 98 5l e 25 M, B
Endocan REIHIFLARIE A0 5 FiR 28 . ABFoess
KR, ALL & LM Endocan mRNA 3K 2 1,
S3HTR ALL 8L M 2R 50 55 5 R 0 i /MR 578
ML A S5 A0 B TR A 0 10 A N B, = B A
N EZ 15 AL B Endocan, #f — 25 73 T B, ML En-
docan mRNA 53k Ky ALL /& JLA % 0 2 57 fe B P
%, 148 Endocan mRNA 25 JL# ALL KK E, 7
B 5 Endocan G8id it /5 VEGF i #1581 48 5 4=

ik
4
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et ALL #EA G, VEGE J240 S8 HT A 1 ¢
R, 25 EE R 048 T A i R, Endocan
kI 3 B U G UL 3R R 4% 19 VEGF k™
AAFFELE Rk 7R, T-ALL \WBC =50 x 10°/L MLL
HE SER R 3 Ahss fe i gE a7 52 ALL JBLE &,
MR AR R T-ALL 7Eafi2 i 20 )8 Trh e fi
W BE 4 A, HOAE 5 5 92 i 2k AR b X 25 4 B AN
B-ALLAUR, H T 25 55 42 % . WBC 1 i j& ALL
R I UL B, 5 3 000 4 R G AE TE R R i AR
WA, WBC s e e ALL £8 L8 N 5 3 A= B ™
0, R & RS B . MLL & HERE 8 o 7= A= ik 5 %
PR AR 2 S50 75 0 1 2 53, 6T P T 400 e 36 4 Fn ) 3%
SO HAREEAEA, MR B, R4S MLL FEHE L3
ALL & Az AR {H 79% 19 ALL B LK K& 5 H A
S SER R SRR I R B L #E ALL fG R R4y
ZHARE, s A S e ALL 5B L) i s 40 A 352 4% 7 5
FETE ™ 5, X6 9T 00 OB T 25 Rt & O KU 3
I ACHIF S o M Gk 4 BT & B, ALL JB LI
GPAA1l mRNA 3k 5 Endocan mRNA ik 2 1EAHE,
$275 GPAA1L AIHEFN Endocan 2£[M] 25 ALL &8 )LE %k ,
HALHI AT G S GPAAL BB ¥ GPI 4% Endocan & 4
5, A2 Endocan 33k, {H ELARHLH] 4L T i — 20158 .
A A 5T if ROC M1 2643 B & 30, L7l GPAAL
Endocan mRNA 7] S0l 2y ALL f LA A () 15 0 5
i, HIEGS A 7 GPAAL (Endocan mRNA RiAfgdz
FHIIANE (BTS2 o KA SRR SE

22 Bk, ALL 2 L1M7 GPAAT .Endocan mRNA
FibFtm, A ALL LR & rysr ek B =, al/E R
ALL 8)LE R W B B F8 45, H Z 35 B4 re 4 7l
By AR . TR 5 B ) BR ), o 28— 20 437 1l 35
GPAA1 Endocan mRNA k5 JL#E ALL K#FiE W
K&, AR IRABGR
i SR (el iD W E-REIEN

1EE =
ZEA BSOS ST S R 1R SRS 5 9 3

P& AT S, AT I8 K , BEAT SE A T 1 S A% K

AR AT IS R, BORHE BB B SO ) e R

TR R; B & ik BT 5 IR S

S 30k
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