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[Abstract] Objective To investigate the effects of Castor zinc finger 1 (CASZ1) and basic helixdoop-helix tran—
scription factor TAL1 expression in bone marrow tissue of children with acute lymphoblastic leukemia (ALL) on maintaining
oral 6-mercaptopurine (6-MP) tolerance during chemotherapy. Methods Clinical data of 94 children with ALL who under—
went 6-MP + cyclophosphamide + cytarabine (CAT) chemotherapy in the Department of Pediatric Hematology and Oncology
of Xingtai People' s Hospital from January 2022 to February 2024 were selected, and 40 children with non-malignant hemato—
logical diseases and normal bone marrow were selected as the control group. Quantitative real-time PCR was used to detect the
expression of CASZ1 and TALI in bone marrow tissue of children with ALL. Factors influencing 6-MP tolerance during ma—
intenance chemotherapy and the value of CASZ1 and TAL1 expression in evaluating 6-MP chemotherapy tolerance were sta—
tistically analyzed. Results The relative expression levels of CASZ1 and TALI in bone marrow tissue of the ALL group
were (3.24+0.54) and (2.98+0.42), respectively, which were significantly higher than those in the control group (0.89+0.20)



2026 4 25 4 Chin J Diffic and Compl Cas April 2026 Vol.25 No.4 * 407

and (0.91%0.18) ¢ =26.706, 29.722, both P <0.001). The expression of CASZ1 and TAL1 in ALL bone marrow tissue was pos—
itively correlated ¢ =0.667,P <0.001). The expression levels of CASZ1 and TALI in bone marrow tissue of children with ALL
were significantly higher in the high-risk group than in the low—tisk group ¢ =12.055, 13.497, both P <0.001). There were no
statistically significant differences in the expression of these two markers with respect to gender, age, treatment regimen, im—
munophenotype, infection status, red blood cell transfusion status, platelet count, or human granulocyte colony-stimulating fac—
tor (allP>0.05). High levels of CASZ1 and TAL1 were risk factors for 6-MP chemotherapy intolerance in children with mod-
erate-to-high clinical risk ALL OR (95%CI) =1.508(1.188-1.916), 1.377 (1.123-1.688), 1.359 (1.085-1.703) . The AUCs
for bone marrow CASZ1 expression, TAL1 expression, and their combination in predicting 6-MP chemotherapy tolerance were
0.878, 0.811, and 0.934, respectively. The combination of the two was superior to their individual predictive values ¢ =4.611,
5.222, both P<0.001). The durations of white blood cell count <1x10°/L, absolute neutrophil count <0.5%10°/L, and platelet
count <25%10°/L in ALL children with high expression of bone marrow CASZ1 and TALI1 were all significantly longer than
those in the low expression groups ¢ =12.426, 7.562, 16.606, all P <0.05). Conclusion Upregulation of CASZI and TALI
expression in bone marrow tissue of children with ALL is associated with 6-MP tolerance and may serve as novel indicators
for evaluating bone marrow suppression.

[Key words] Acute lymphoblastic leukemia; 6-Mercaptopurine; Castor zinc finger 1; T-eell acute lymphocytic leuke—

mia protein 1; Tolerance; Children

( acute lymphoblastic 6~48(16.23+£6.24) d;

leukemia ALL) :

75% ~80% ' . ALL ; 32 (
3/10 ~4/10 7. ALL ; =1 <10 ; WBC<50%x10°/L;
6- ( 6-mercaptopurine T : :
6-MP) DNA 33d <
o 0.01%) 62 (
Castor 1( Castor zinc finger 1 CASZ1) ; 33d =
. 1.0%; o
o . ) :T-ALL 43  B-ALLS51
CASZ1 56 78 PLT 62
/ ( motigen-activated protein ki— 80
nase/extracelluar regulated protein kinase =~ MAPK/ 40 24 16 1 >5 18
ERK) YL T <5 22 .2 .
1( T-cell acute lymphocytic ( P>0.05) o
leukemia protein 1 TALI) - - (2021120603)
T ALL o o
TALI B 1.2 (1) ey ¢ 3
t CASZ1. bi
TALI  6-MP °: @ALL CCCG-ALL2020
. ALL CASZ1. CAT 6 0~12 , (2)
TALI 6-MP @® B-ALL. ;@ ;
® ;@ ;®
1 1.3 ALL CAT
1.1 2022 1 —2024 2 : 1.0 g/m’
6-MP + + 1d ( 1 ); 50 mg/m’
( CAT) ALL 94 ALL 1~7d ( 12h1 );6-MP 40~60 mg/m’
54 40 :>5 44 <5 50 ; 1~7d ( 1 ). 7d



* 408 - 2026 25 4 Chin ] Diffic and Compl Cas April 2026 Vol.25 No.4
14 d o 3 ( o ALL 48
4 ) o CAT : WBC< / ALL 46
1x10°/L Neu<0.5x10° /L PLT< 1.5 SPSS 26.0 0
25x10° /L Hb<80 g/L o (%) x>
1.4 : Xts 2
1.4.1 CASZ1.TAL1 mRNA : ALL t : Pearson ALL
CAT 3 ml EDTA CASZ1 TAL1 ; Logistic
4°C o Ficoll ALL 6-MP ;
PBS - 80C. ( ROC) CASZ1.TAL1
PrimeScript'™ RT Reagent Kit ( Takara ALL 6-MP . P<0.05
RRO047A) o o
NCBI Primer-BLAST o
CASZ1 5 -CCGAGGGTGTCTACATGGTG3 2.1 2 CASZ1.TALl
5-CCCGTCCGAATCCTTCTCC-3"; TAL1 ALL CASZ1.TAL1 mRNA
5" TCCTCGGCATGTTTGGCTATG-3" 5- (3.24+0.54) .(2.98+0.42)
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Tab.1 Comparison of CASZ1 and TAL1 expression in bone marrow tissue of children with ALL in different clinical features
CASZ1 mRNA t P TALI mRNA t P
54 3.16+0.56 1.676 0.097 2.95+0.40 0.795 0.428
40 3.35+£0.52 3.02+0.45
>5 44 3.17+0.58 1.156 0.250 2.92+0.41 1.248 0.215
<5 50 3.30+0.51 3.03+0.44
32 2.36+0.48 12.055 <0.001 2.19+£0.49 13.497 <0.001
62 3.69+0.52 3.39+0.36
T-ALL 43 3.29+0.57 1.903 0.060 3.05+£0.47 1.449 0.151
B-ALL 51 3.08+0.51 2.92+0.40
56 3.28+0.55 0.891 0.375 3.03+£0.46 1.329 0.187
38 3.18+0.51 2.91+0.38
78 3.26+0.58 0.766 0.446 3.00+0.44 1.005 0.318
16 3.14+0.52 2.88+0.41
PLT 62 3.27+0.59 0.729 0.468 3.02+0.45 1.271 0.207
32 3.18+0.52 2.90+0.40
80 3.23+0.55 0.442 0.660 2.96+0.43 0.889 0.376
14 3.30+0.53 3.07+0.41
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2 ALL CASZ1.TALI
Tab.2 Comparison of clinical data and CASZ1 and TAL1 expression in bone marrow tissues of two subgroups of ALL children with different

tolerance to 6-MP chemotherapy

(n=48) (n=46) X/ P
(% 54 24( 50.00) 30( 65.22) 0.795 0.428
40 24( 50.00) 16( 34.78)
(%) 5 44 25(52.08) 19( 41.30) 1.096 0.295
<5 50 23(47.92) 27( 58.70)
(% kY) 22(45.83) 10( 21.74) 6.073 0.014
62 26( 54.17) 36( 78.26)
(% T-ALL 43 25(52.08) 18(39.13) 1.588 0.208
B-ALL 51 23(47.92) 28( 60.87)
(% 56 30( 62.50) 26( 56.52) 0.349 0.555
38 18( 37.50) 20( 43.48)
(% 78 42(87.50) 36( 78.26) 1.420 0.233
16 6( 12.50) 10( 21.74)
PLT (%) 62 28(58.33) 34(73.91) 2.539 0.111
kY 20( 41.67) 12( 26.09)
(% 80 41( 85.42) 39( 84.78) 0.007 0.931
14 7(14.58) 7(15.21)
CASZ1 (x+s) 2.14+0.38 4.39+0.58 22.338 <0.001
TAL1 (x+s) 2.01+0.36 3.99+0.44 23.923 <0.001
2.4 Logistic ALL 6-MP 4 CASZ1.TAL1 ALL 6-MP
ALL 6-MP
(1= 0= ) P<0.05 Tab.4 Analysis of the predictive value of bone marrow CASZ1 and
Logistic TAL1 expression for 6-MP chemotherapy tolerance
~CASZ1  .TALI1 ALL AUC — 95%CI
6-MP ( P<0.001) CASZI 345 0878 0.834~0915 0752 0867 0.619
3, TAL1 3.06 0.811 0.770~0.844 0.687 0.852 0.539
0.934  0.892~0.963 0.903 0.813 0.716
3 Logistic ALL 6-MP

Tab.3 Multivariate Logistic regression analysis of factors affecting

6-MP chemotherapy tolerance in children with ALL

B SE_ Wad _P___OK ___ 95%CI
0.411 0.122 11.349 <0.001 1.508 1.188~1.916
CASZ1 0.320 0.104 9.467 <0.001 1.377 1.123~1.688
TAL1 0.307 0.115 7.127 <0.001 1.359 1.085~1.703
2.5 CASZ1.TALI mRNA ALL
6-MP CASZ1.
TALI ALL  6-MP ROC
( AUC)
CASZ1.TALL ALL 1 CASZI.TALI ALL  6-MP
6-MP AUC 0.878 .0.811.0.934 ROC

(Z/P=4.611/< Fig.1 ROC curve of bone marrow CASZ1 and TALI expression
0.001.5.222/<0.001) 4 1 predicting 6-MP chemotherapy tolerance value
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