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anPE b L AN T s )L LS miR-1301-3p 1 PODXL
28 38 KT B LI AR LSS

EHRA, 5 (VLmTisE AR ERKSTERR, PUITIh 621701 )

i E: BHE A Ea2HEKemiEdhim (acute lymphoblastic leukemia, ALL ) JU 3 o 3 % N HE A% B2 ( microRNA,
miR ) -1301-3p, ZAEXE G (podocalyxin, PODXL ) #y & koL, KIT = KA KFAILE LMK E 208 iRk
LW ATUG ML, FiE A2017F 1 A ~ 2019 4 1 A5 AR ERK S 146 61L& SRt g bk
F AN, FHRIRE Bk 694 )L E 100 414 A s pE4n . KA 92 38 K2 PCR (qRT-PCR ) # AR # 48 dn 3
miR-1301-3p &k AK-F; & ABER L E AN (ELISA) 4 %40 7 PODXL & ik /K-, & A Pearson 48 3% M 247 fn
7 miR-1301-3p #= PODXL #) % % ; R % XA T4/ (ROC) &34 & F £ iF miR-1301-3p #= PODXL 4 ik 5+)L
F AR O MG s ey ML, SRR Kaplan-Meier % 247 27 miR-1301-3p #= PODXL & i #FF)5 69 % v ; KA
COX W A5 ##ra)LE AMRE MG hme) LR, ER IWERM A F miR-1301-3p (0.81+0.13) Ak K-FAKT
AL (0.98+0.11) , % PODXL (18.69+4.96 ng/ml) #i&K-F & Fa-m@n (15.56+4.32 ng/ml) , 2% BA %t
& (=10.710, 5.119, ¥ P <0.001) . Pearson 48X Mo 27, A4 E miR-1301-3p #= PODXL & ik K-F 2 fi
HA5&(r=-0.487,P<0.05 ), 427/ miR-1301-3p #» PODXL H&&~34 7 )L & L Mk & 40 B & % 49 AUC( 95% CI: 0.893 ~ 0.967 )
X F miR-1301-3p #1:% %749 AUC (95% CI: 0.806 ~ 0.910) (Z=2.236, P=0.025) % PODXL # 1k #¥i#5 AUC (95%
CI: 0.665 ~ 0.792) (Z=5.428, P<0.001) . sriF miR-1301-3p & kKT L5 F &R | HELMH K. MLL A B 4.,
Fleny B, awmieit #OF % ()'=4.375, 5.047, 5.773, 11.333, 12.962, 3 P<0.05) , PODXL & ik K-F 5 & miit i,
ey B, FERER MLL AR T8, eI KA X (=7.038, 7.912, 11.440, 11.843, 23.708, ¥ P<0.05) .
A ASH R, miR-1301-3p S f kB H 6 %A K F 5T miR-1301-3p 4k ik (°=10.311, P <0.05) ; PODXL 1%
FOkRE ¥ A AR R H T PODXL & Ak 4( '=9.419, P <0.05), % B4 COX &2 547 & ¥, miR-1301-3p 1% £ & (95%
CI: 1.061 ~ 3.118) . PODXL &%k (95% CI: 1.030 ~ 2.291) . @ #mfaits= 50 x 10°/L (95% CI: 1.096 ~ 2.943) .
P& KRS E (95% Cl: 1.418 ~ 4.614) #= MLL A B EHEM M (95% CI: 1.432 ~ 8.454) R #m)LE Lk EmiLE
nFER G AREE (B P<005) . &t ILELRKC MY i EH fiF miR-1301-3p Z4& %K i& & PODXL
BRI, ZH KRR W A TG ¥ A RAFIRE AOR
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FESES: R557.4; R392.11 X#EkFRiIRFS: A XEHS: 1671-7414 (2023 ) 06-064-07
d0i:10.3969/j.issn.1671-7414.2023.06.012

Study on the Expression Levels and Clinical Value of Serum miR-1301-3p and

PODXL in Children with Acute Lymphoblastic Leukemia

YUE Jungang, CHEN Fang ( Department of Clinical Laboratory, the Second People’s Hospital of Jiangyou,
Sichuan Jiangyou 621701, China )

Abstract: Objective To detect the expression of microRNA (miR) -1301-3p and podocalyxin (PODXL) in serum of children
with acute lymphoblastic leukemia(ALL), and explore the diagnostic and prognostic value of the two expression levels in
childhood acute lymphoblastic leukemia. Methods From January 2017 to January 2019, 146 children with acute lymphoblastic
leukemia patients who were treated in the Second People’s Hospital of Jiangyou were served as the observation group. Another
100 healthy children who underwent physical examination in the hospital during the same period were served as the control
group. The expression level of miR-1301-3p in the serum of the two groups was detected by real-time fluorescence quantitative
PCR (qRT-PCR) technology, and the expression level of PODXL in serum of the two groups was detected by enzyme-linked
immunosorbent assay (ELISA). Pearson correlation was used to analyze the relationship between miR-1301-3p and PODXL

expression in serum. Receiver operating characteristic (ROC) curve was used to evaluate the diagnostic value of serum
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miR-1301-3p and PODXL expression in children with acute lymphoblastic leukemia. Kaplan-Meier method was used to analyze
the effect of serum miR-1301-3p and PODXL expression on the prognosis of patients, and COX regression analysis was used to
analyze the risk factors affecting acute lymphoblastic leukemia in children. Results The expression level of serum miR-1301-
3p(0.81 £ 0.13) in the observation group was lower than that in the control group (0.98 + 0.11), the expression level of serum
PODXL (18.69 +4.96 ng/ml) was higher than that in the control group (15.56 + 4.32 ng/ml), and the differences were statistically
significant(+=10.710, 5.119, all P<0.001). Pearson correlation analysis showed that the expression levels of miR-1301-3p and
PODXL in serum of the observation group were negatively correlated (r=-0.487, P<0.05). The AUC(95% CI:0.893 ~ 0.967) of
serum miR-1301-3p combined PODXL expression in the diagnosis of childhood acute lymphoblastic leukemia was greater than
that of miR-1301-3p alone(95% CI:0.806 ~ 0.910) (Z=2.236, P=0.025) and PODXL alone(95% CI:0.665 ~ 0.792) (Z=5.428,
P<0.001). The expression levels of serum miR-1301-3p were associated with karyotype, lymphadenopathy, MLL gene
rearrangement, risk stratification and white blood cell count ()(2=4.375, 5.047,5.773, 11.333, 12.962, all P<0.05). The expression
levels of serum PODXL were associated with white blood cell count, risk stratification, karyotype, MLL gene rearrangement and
lymphadenopathy(y’=7.038, 7.912, 11.440, 11.843, 23.708, all P<0.05). Survival analysis showed that the overall survival rate of
patients in the miR-1301-3p high expression group was higher than that in the miR-1301-3p low expression group (¥’=10.311,
P<0.05), the overall survival rate in PODXL low expression group was obviously higher than that in the PODXL high
expression group (¥’=9.419, P<0.05). Multivariate COX regression analysis showed that low expression of miR-1301-3p(95%
CI:1.061 ~ 3.118), high expression of PODXL(95% CI:1.030 ~ 2.291), white blood cell count = 50 x 10°/L(95%
CI:1.096 ~ 2.943), medium-high risk stratification(95% CI:1.418 ~ 4.614), and negative MLL gene rearrangement(95%
CI:1.432 ~ 8.454) were risk factors for poor prognosis in children with acute lymphoblastic leukemia (all P<0.05). Conclusion
The serum miR-1301-3p expression in children with acute lymphoblastic leukemia was low and PODXL is high expression, and
the expression levels of both have good evaluation effects on the diagnosis and prognosis of the disease.
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% AMRAEFIBAE R EIFEZMERES, A
SRV EE AN REEBEASBEZE by 2t

AFRAE: DIER< 14 2 HBE;, QHmEAat:
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1.3.1 FESCREE: SRS B E 12 25 KA
ZH A RR LB AR Y KA ERIK I 4 ml, 3 000 r/min 25
L> 10 min, B IMLTE o

1.3.2  gRT-PCR Kl Ifil & miR-1301-3p #H X} 3 ik
i {8 TRIzol P42 BUM T & RNA, R FH 5% 5
IR & RNA 255535 cDNA (UG WA £ -

& RNA 21, RNase Free dH,0 (20 wl1) , Prime-
Script RT Master Mix( 4 1) )J5 47 qQRT-PCR JZ i/ ,
qRT-PCR #4614 95 CHiZEE 5 min, 1EFF 1K,
95 °C 75 M 30s, 55°CiH K 45s, 75°C IE i 15s, 3
TEFR 35 . L U6 NIRRT IE, L2 it
miR-1301-3p KKK 51W i i EAEAE YR
BAWRAREG, 5195503 1.

*1 gqRT-PCR 5|#1F 75
R EmsY IFAmELEY]
miR-1301-3p 5-ACCACCATCAGCCATACTATG-3’ 5. TGTTGCACATTACTCTACTCAGA-3’

U6 5’-CGTCGACGTGCATGCACG-3’

5’-GCTTAAGCTAGCTAGCGC-3

1.3.3 ELISA % £ ] Ifii & PODXL: & H ELISA
oz I 1 PODXL 3R 3k 7K -, #4E oo #2 ™ 45 2 IR
ELISA i & i 5 17,
134 BV MWHREWIRIRIE N ILE 2 Pk e 40
FRIF GG, AT =0k, a2 eH
WL SR R AN O BEVTAR LR R 2022
AR 31 H o BEVTZ S BE LT 8 b4
1.4 %itsob K SPSS 25.0 fE A AWIIE NS
TR, FFA IEA AT PR AR +
brfEZE (x+s) R, WAL BRI ST FEA ¢
g THECRRI n (%) Fon, P41 iR
7 KB 1L miR-1301-3p Al PODXL 335 7K 5%
Z oK H Pearson FHCYET s R ZB0HE TAERHIE
(receiver operator characteristic curves, ROC) fi
LR IPA H 2 L miR13013p Fll PODXL (926345} L
AP ELAII A s R e, R Z K5
# ROC i 4 F ™ 2 (area under curve, AUC) ;
¥ H Kaplan-Meier 14387 H 35 1% miR-1301-3p F1
PODXL Fik X T (520 >R COX InlIH 53 Hr 52
i) ) L3 P I L 0 6 P s ()52 2R . P < 0.05
hESAGIEFE L
2 HR
2.1  #4LdF miR-1301-3p F= PODXL 4 ik /K -F & AR
XPESAT  WELHIMTE miR-1301-3p (0.81 +0.13 ) F54
TR TRHIEZH( 0.98 +0.11), IfiL3i5 PODXL( 18.69 + 4.96
ng/ml) FAAER TXHRA (15.56 +4.32 ng/ml ) , 22
SHAS X (110710, 5119, ¥ P<0001)
2t Pearson AH & M43, WLEZ 4 IfiL 3 miR-1301-3p Al
PODXL XK TF-E K (=-0487,P<0.05)
2.2 i miR-1301-3p A= PODXL % ik /K -F 34 )L &
SR mie g Rk s B E S AT W 1. ROC
MLk /4T i, I miR-1301-3p 2 W7 L2 Atk
AL I Y AUC 9 0.858 (95%CI: 0.806~0.910) ,
WA 0.897, HURBE FIRE 5 B2 43 514 78.1%,
88.0%, ZIEIEE N 0.661; M1 PODXL 2 )L #

Z0PE Ik EL 4 [ i 1 AUC S 0.729 (95%Cl:
0.665~0.792 ) , HWHE N 16.740, B AR 4>
A 50.0%, 87.0%, ZYEF5%0R 0.370; miR-1301-
3p A1 PODXL A2 1 L2 2 bk P 40 1 s 1
AUC } 0.930 (95%CI: 0.893~0.967) , % & KT
miR-1301-3p 1 PODXL FAIZIKi AUC ( Z=2.236,
P=0.025; 7=5.428, P<0.001) , U FIR: 5 B 43
1K 94.5% Fi1 85%, ZPEIE%CH 0.795,
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E4ApE H My%aY ROC Bk

2.3 miR-1301-3p #= PODXL % ik 5 & & 6 R 4 4
o9& % ULF 2. 433LA miR-1301-3p Al PODXL 4
ROC Hh £k 43 M7 i BT (B 0.897, 16.740 ng/ml Ay 5t
BEL, % 146 1] 20tk Ik T 40 B 1 i 28 43 o miR-
1301-3p R £ ik 41 (n=98 ) Fl miR-1301-3p = %Kik
2 (n=48) , PODXL fk#ik4 (n=58) #l PODXL
R (n=88) ., Widlla]k 7 W ~, miR-
1301-3p R FB LB E P RAER 2 . FIEL
= 50 x 10°/L, MLL 3 N S HER 1 | Y iR RS2 4
IR LS5 Y Fe 5112 5 T miR-1301-3p i RA 2,
ERAAGHFE Y (=11.333, 12.962, 5.773,
4375, 5.047, ¥ P<0.05) ; PODXL & ik 41
HHPEGERSZE. A9 E=50x10L,
MLL 5 FHEB M . Gt fA 70 55 5 Rk 0 245 Jib
KB 5 T PODXL IR RIAHEEH, 27 HEA
gi b 2F B X (=7.912, 7.038, 11.843, 11.440,
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23.708, ¥JP<0.05) .

*x2 % miR-1301-3p 1 PODXL RIEKF 5 BEIGERFEFMENIEER [ (%) ]
miR-1301-3p PODXL
S no— N

FEk (n=48) M85 (n=98)  AM P WEk (n=88) {KFk (n=58) M P

H:5 B8l 28(34.15) 53(65.85) 51(62.96) 30(37.04)
0236  0.627 0.549 0459

&L 6 20(30.77) 45(69.23) 37(56.92) 28(43.08)

(%) <8 90 27(30.00) 63(70.00) 58(64.4) 32(35.56)
0.880 0348 1704 0.192

=8 56 21(37.50) 35(62.50) 30(53.57) 26(46.43)

iz frfe 46 24(52.17) 20(47.83) 20(43.48) 26(56.52)
N 11.333 0.001 7912 0.005

FEE 100 24(24.00) 76(76.00) 68(68.00) 32(32.00)

ML (L) 90 87 25(28.74) 62(71.26) 57(65.52) 30(34.48)
1673 0.196 2472 0.116

=9 59 23(38.98) 36(61.02) 31(52.54) 28(47.46)

B (x10L) <50 47 25(53.19) 22(46.81) 21(44.68) 26(55.32)
12,962 <0.001 7038 0.008

=5 9 23(23.23) 76(76.77) 67(67.68) 32(3232)

MLL FE[H 4 fEE 16 1(6.25) 15(93.75) 16(100.00) 0(0.00)
5773 0016 11.843  0.001

BitE 130 47(36.15) 83(63.85) 72(55.38) 58(44.62)

et g SH37 7(18.92) 30(81.08) 31(83.78) 6(16.22)
4375 0036 11.440  0.001

E® 109 41(37.61) 68(62.39) 57(52.29) 52(47.71)

ek T 6 26(43.33) 34(56.67) 22(36.67) 38(63.33)
5047 0,025 23708 <0.001

o8 22(25.58) 64(74.42) 66(76.74) 20(23.26)

TRERAE il 69 30(43.48) 39(56.52) 34(49.28) 35(50.72)
6.663  0.010 6.610  0.010

77 18(23.38) 59(76.62) 54(70.13) 23(29.87)

2.4 miR-1301-3p #= PODXL & ik 5 & % 4 % & ik F miR-1301-3p & 3 ik 41 (62.50%), PODXL &
X Z WL 2. XF 146 )L 2 PR b 40 AR I FIRH R RAETTER (38.64%) /I T PODXL k3 ik4H
BAE VT I =4ERYBETT . Kaplan-Meier B34 45 (60.34%), ZRAGIFE X (=1031, 9.419,
R7R, miR-1301-3p IlRE IR I S A 175 (39.80%) ¥ P<0.05) .
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BT 4 7, miR-1301-3p fI % ik, PODXL f& & ik
FAIITE = 50x 100, R fEk o2, Yl
PR . MLL JER AR | it T 45 b

®3  COX[EEANHTHEETEMER
F it {E

miR-1301-3p ik =1, F#ik=0
M ) L2 S oA 2 4 B P s 8 N R TS Y A R PODXL Bk =1, MKk =0
& (P<0.05) . ZFZE COX A= 5#r FK B, FAITAL (X 10°7L) > 50=1, < 50=0
miR-1301-3p {15 . PODXL ik, H4IEITEL fal o tRfE =0, e =1
= 50x 107/L. " fEl o)z . MLL 56 5 HEB# yulispad IE% =0, 5% =1
SRR L S I L A 1 e AN R TS A A PR MLL S 5 Bt =1, BAEE =0
% (¥ P<005) . LA IR £i=1, 1=0
x4 COX MARHEMBETEH R E X
» LNSE T} ZRFEIMT
HR 95%CI Pl HR 95%CI Py
miR-1301-3p 1.605 1162 ~ 2218 0.004 1819 1.061 ~ 3.118 0.030
PODXL 1.926 1579 ~ 2.410 0.003 1.563 1030 ~ 2.291 0.035
H40 4 2.003 1.464 ~ 2741 <0.001 1.796 1.096 ~ 2.943 0.020
faki gz 2.853 1.326 ~ 6.252 0.007 2558 1418 ~ 4.614 0.002
KRR 0.385 1231 ~ 5.819 0.009 1469 0932 ~ 2315 0.097
MLL &K EHE 0412 1712 ~ 8513 0.001 3.479 1432 ~ 8454 0.006
NUEAT TN 0.425 1525 ~ 8.453 0.003 1572 0.841 ~ 2.938 0.156
3 it LERP A O, MM miR-1301-3p (KK AR} LK
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PODXL {2 3 7 )L 3 22 vk T 200 it P s 14 % A=
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S5 BIAE 5 R AR R R AR A SR DDA 56 B
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PODXL = #235 J& 2 i JL 3 22 Pk Ik B 40 i 1 1 A
RGHGERINE, 5 EaRFoeatfaim .
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1% miR-1301-3p F1 PODXL % ik 7K F- &2 17 #H 56,
PE— LA o BATRE I AR, W AE L Ak
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