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OlEKREZEHR O
2o Pk TRk R 4N AR 1 1w ) LE SHMT rs1979277 vy i 2 251
o FH U4 1L T e P RIAS B R A1) 5 i
A E L XEE A O, R
(BHREHKFIWBELFHLIZER %53, bR
HEHMEMKRFHFREARGFEZ,T 100069)

100038 ;

HWE HH BT AR A R (ALL) L 22 SRR H LA 1 (SHMTT) vs1979277 43 15 38 £5 22 A5 4 Y S e vl
(MTX) Z5 4% 3l J 25 R AE TG PR W05 M52 0 . F ik 0 35 S5 B 3806 At R/ el A 7 s i) J5 3% °F &5 58 i ALL L E 1Y
151979277 3 [KIRUAG I, Ife R AR IACAE AL 46 MTX I 259 B MTX fbI7 A B FH M ALL & B, 00T SHMTI 151979277 G>A %
PRI 70 5 30) A 1F ) MTX W 32 LA (C/D HUARD) AN RS RN R B AH DG, 56 T AE 5 B2 T 8 11979277 JE [R5 SHMT ]
IR LR, R TEDAN 146 0] ALL B ILBHA D, 11979277 GG 44 50,5 1 85. 62%(125/146) , GA 244 %5 1 14. 38%
(21/146) 5 G S5 FE A (5 b ik 92. 819%(271/292) , T A S5 40 36 AL 7 7. 19%(21/292) . GG 4li& B & JLIY 24 h tp 57 C/D HAH
[12. 06 (pumol-m*)/(L-g) J75F GA 224 B L[ 10. 96 (pumol-m*)/(L-g) ], 8 & F(12. 80%) Wi T GA 2+ &A1& JL(9. 52%) , B
VL ZRHTHGE L(BP>0.05) . GAZRE BULE PRI R GE R (19. 05% ) A I e 5 (33. 33%) M Z A R W m T
GG 2liA B L3 (535124 4. 00% F1 12. 00% , P<0. 05) , A AN R FH 1) R AR 2 R RGT# 8 L. EWEREES a2
7N, 181979277 (1) A 555 S R0 25 B AR Sk B AR VIR AE Z AL U (Y SHMTT 323K (P<0.05) . 518 SHMTI 11979277

GAJENTY AT REJE ALL FULA AR R GEAS KRS AT D A0 5 BTG A 3R
SR MK LR I 5 22 B T SRR RO 15 R PR S 5 R NS N RS B

FESES RIS
XEERERL A XEHS 1000 - 1492(2026)02 - 0292 - 09
doi: 10. 19405/j. enki. issn1000 - 1492. 2026. 02. 015

PRI 41 MY ML (acute lymphoblastic leu-
kemia , ALL) & J L # IHY] 5 B UL 80 B R 7™ B
Jolp £B LB A A (R R 2 P2 (high-dose
methotrexate , HD-MTX ) 4bJ7 & H B ALLIRYT AL
TFB g o 8 m LR A AR AR e 4RI,
Il PR 07 F o HD-MTXC e 808 M 52 W A7 7E 1 35 1A~
PR 2 5, ™ T B AT 7 S8R R R A 0 o o, st A
2 VE R RE R Xl 22 S () — A OB R R

22 AR ¥ W L FL il 1 (serine hydroxymethyl-
transferase 1, SHMT1 ) & A C iy 36 5 v % G S ity
A 22 B 1R R0 DY S R B AR I H R N 5, 10317,
L DU 12, S — B FRA A A DNA A B AR
o EOREY S B B SHMTT 3 R 22 251 n] 38 ik
520 R A K T 0T 2 S (methotrexate,

2015 - 11 -27 424

G H - [F 5 A RBR ARG IH (i %7 - 81872926) s BHREERL R
B bt T 20 b b e s g e ki it H (25 : 2023-¢01)

TEE Al 25, 5, 2 20,
U, 2, W AT 200, WA S A AR E-
mail : wangshumeil980@126. com

MTX) AR 7R e 25 W B 1, = BUR T 7 ORR
R AR 2E 5 (B BT SHMTI 2N 285045
MTX Il 2596 B R A7 8P 18] (10 SC B i AS B A, EL3R
AL RAFAEAR—0ME . R, A 55 45138 3 4G
M ALL L SHMTI SEH 28585 BRI MTX
LT e B e AR7 DGR BRI, B 7E R MTX A
IR TT B R T DA $5 HEHT 19 43 A 2 4 A
WA

1 #MREFE

1.1 fRAIFR AR IS B ER R
B T b 5t T 20 35 B2 B BL 2 W SR AR B S B S it vfE 1Y
o] JB PR B 5T, 18 BRHE SR sjtkyll-1x-2020(59) . BF5T
L2009 4F 8 H & 2022 4F- 7 A Wi[H] , 76 15 AP = BF K2
B I b st 20 3 2 B LR 32 MTX AR YT 19 ALL L
BN S o R BB TR T RS UE T
UG ER LAY S BT (5 B, A AR S PRSI  MTX 45
275 5 MU A RS RS
AHIEFE B 9 AFRHEBE E N+ D £ 2009 4 8 H
£ 20224F 7 A R BN FAB LR 2 ;@ 56 E
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PR ALLIZWitnifE' s @) AF I AN L 18 JH 2, HEHIAS
B s @ YA 97 Ir 40 & MTX fby7, BE W E 4255
24 h A1 42 h 1 MTX L2459 B o AS AR50 ) HE B b 7
WE S @O MTX Y7 & A 1 o/m’s @ SHMTI
151979277 G>A 3L [H 43 BUR 5 3 5 B 95 B % BE AN

T

1.2 FHik

1.2.1 &y x% ETEWMMKRIEES . HiE
20 L O 2 R Y A0 R 3 A% 2 T O T AR W SRR 2
A LA G B A0 RS I AT fE R
JEO 2, 0 45 T MTX 3~5 o/m? 5 50 B 7 %6 (W e
) .2~3 g/m> & H (] fl<2 g/m L5 5 1
H(hRfadl) . ook V6 B4 ORI 0. 5 ¢) 1
30 min PPRTERE Ay N FERE TR A 23. 5 h LA
)R ) S HEA TR IR A

1.2.2 ABEADNARZR fREEE L, IrH
BEAR SR MTX AR I 2140 300 5 T 4% 1) I, DA
PEHUIL K ZH DNA . R H 5840 43 060 BE VA I % DNA
VR B RN 203, B W 6 R T K 0 DNA 52 2 1
HEAT WU B A T A

1.2.3 SHMTI rs1979277 G>A A B A #aml A HF
¢ I FH 5T 4l Bl O A W/F B AT I TR) T
(matrix-assisted laser desorption/ionization-time of
flight mass spectrometry , MALDI-TOF-MS) V- & 5¢ i,
SNP 43 &k W7, pir 519 43 5 R 57-ACGTTG
GATGGGAGGAGGTTGAGAGCTTC-3" . 5'-ACGTTG
GATGAGAGTGGGCCCGCTCCTTTA-3" Fl 5'-gggaC
AGGCAGAGGGAAGA-3" , 4y 52 56 40 4 [) B 1
W

1.2.4 MTX 25 R EHeAnit B ARIFTCRAZE
i 41 928 300 7 MTX M 24 v B, 38 2 MITX I 245 ¥
J¥ 55005 2 [8] 14 LY(8 (concentration-to-dose ratios, C/
D HAE ) , %8¢ SHMTI 131979277 G>A JE F I MTX
I 25 v BE 52 . C/D B IR A R 452 )5
24 h F142 h 2 19 MTX I 25 3R FE (umol/L)/MTX 25
27 (g/m?) .

1.2.5 MTXRREHFZ ARSI MTXA
R F AR TE MTX IR 2R PSR 21 1 i &R 4
BEILARGE PR S H il RS R O T
U B B R 285 S 45 0 T S R S A i 2 i
(25N R FAEAR B BRE S, O RS T A o
1.2.6 K& ALLILEZ R ARUFFRE S CHE
T ALLJLEREVT AN R . B R 1 E &

EZB U AN 1) U8 il L ) S i A S 7 e o € Y
AR AL T R B e 5 %

1.2.7 A %13 &F o4 A5 K Regulom-
eDB v2.2 (https://www. regulomedb. org/regulome-
search/)"*" I VannoPortal (http://www. mulinlab. org/
vportal ) "B ZE X vs1979277 $EAT T IREERE . [F]
fif, 1 UCSC Xena ¥ 5 M4 T ALL & (132 61) Al
et X HEL (337 461) ) (1) RNA I 77 58l , 434> 35 (H
HAT T Log, (x+0. 001) 224, L)L 3 #r SHMT1 K R AE
ALL 5 1E # X M gy 30k 22 5 o e b, Sk T
TARGET Kuils I8 I R 1 K8l , #4855 SHMT 1 K&K 3%
55 ALL 8 3 & W 4= 17 W] (disease free survial,
DEFS) {51k . fi5 ) STRING v12. 0 8c¥s J7E (& 155 i
B >0. 7) 2B SHMT1 25 [ AH BLAE F R 45, 25 45
K A {4 (gene ontology, GO) T RE 2 2% & & Fl 5 AR Ik
5L 20 H B4 45 (Kyoto encyclopedia of genes
and genomes, KEGG) it B & 5 5341, #1791 25 73+
PLRERE

1.3 ZitZE8E A5 R T Graphpad Prism
9. 0 hUAFI R B 4. 2. 1 RA AT Gt 50 . T f
Gt AR T RURAG A 30K 1 o 30 E M 0. 05
X AN AR IR A B SE R, ANARE R  MTXH]
e R IL 24 v B A LA 2 R (D a2l E ) [ M (P,
Poy) JEAT RN o XTI EOBORE, W LA n (%) BB X
I R AR R Fisher” s K0k 5643 SHMT1
151979277 G>A K& A 742 5 43 A J& 5 £F & Hardy-
Weinberg V-1 , LA & GG 5 GA BRI AL [A] MTX A R J2
IR AR ALL S R R0 22 5% . [FF, 20k 1 2
TJCLEPE [RIH FI 22 TT Logistic 1715 43 #1415 3 PR 751 45
PR 2 %F MTX C/D AR I ALL 52 & (520 o Sk
Kaplan-Meier s ALL B LAt 2, o Log-
rank 16 9 Fo B¢ SHMTI &5 A% 35 35 20 22 6] /) 26 A7
ZESto

2 #R

2.1 WRIF—MBEM WK1 POR, ARG
A ALL L 146 4] (15 # 89 4] 4 # 57 14] ) , A5 fe . +h
& s JLEE 4 5 92,3222 (il , sk I2 A IR A 6
(4.00,10.25) % ,MTX B9 5l & & 2. 50(2. 00, 2. 50)
g/m*,

2.2 SHMTI rs1979277 G>A £ &E ALL £ )L
FESHER 7 146 ) ALL &L, 151979277
GG 4li & R 7 FE 85. 62% (125/146) , GA 24 Al i kb
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14.38%(21/146) , K WL AA FEH A G2 3L G
Fbik 92. 819%(271/292) , A ZEv B A5 7. 19%(21/
292) , ¥4 Hardy-Weinberg - (P>0. 05) , $& 7~ bif
GENREAEZ AN A Tt A5 DR S, B — e A
RRFEMe, SHMTI rs1979277 GG 5 GA JE [FI I 4H [i] {1y
FRAHE 2R (R 1),

2.3 C/DLE KA B R SEREE
3R SHMTI rs1979277 FER L 4 I FH 25499 A MTX
C/D FAE A gy ft v, Z2onde v AT s, 55

FER ZE AR HE T R0 568 SV RS A RO 24 h C/D LR
{ELRZ A {2 2 (P<0. 05) , i I - R 45 i Kot 42 h €/
D L AE S0 52 (3 P<0.05) . GG R H B L& iy rh
£i7 24 h C/D HAE [12. 06 (pumol-m?)/(L-g) ] & F GA
FP AL EE[10. 96 (pumol-m?)/(L-g) 1, W fh 5 b #1
JLE R 42 h C/D HAEARF[0. 08 (pmol-m?)/(L+
g) L MTX C/D H B TE B 2 52 m (£ 2) .

2.4 GGERAEEBEMGAREAMBILAREHRXHE
R ONE IR, GAFEF AR LA I 2R 580

£1 ALLBILEZEE [0 (%) .M (Py, P,)]
Tab. 1 Baseline characteristics of ALL children [n (%) ,M (P,, P,;) ]

Characteristics Total GG GA Z/y* value P value
Number 146 (100. 00) 125 (85.62) 21 (14.38)

Age (y) 6.00 (4.00, 10.25) 6.00 (4.00, 10.00) 7.00 (4.00, 11.00) -0.27 0.78
Gender

Male 89 (60.96) 76 (60.80) 13 (61.90)

Female 57 (39.04) 49 (39.20) 8 (38.10) 0.01 0.55
Ethnic Group

Han 141 (96.58) 121 (96.80) 20 (95.24)

Minorities 5(3.42) 4(3.20) 1(4.76) - 0.72
Risk

Standard 92 (63.01) 78 (62.40) 14 (66.67)

Middle 32 (21.92) 28 (22.40) 4 (19.05)

High 22 (15.07) 19 (15.20) 3(14.28) 0.15 0.93
Immunotype

B lineage 114 (78.08) 98 (78.40) 16 (76.19)

T lineage 14 (9.59) 12 (9.60) 2(9.52)

Mixed 2(1.37) 2 (1.60) 0(0)

Unknown 16 (10.96) 13 (10.40) 3(14.29) 0. 60 0.90
MTX dose (g/m?) 2.50 (2.00, 2.50) 2.40 (1.70, 5.50) 2.20 (1.75, 4.20) -0.09 0.93
Concomitant drug

Furosemide 62 (42.47) 52 (41.60) 10 (47.62) 0.27 0.61

Intensive leucovorin rescue 6(4.11) 5(4.00) 1(4.76) - 1.00

x2 ZRLUEBRASHFERIERNMTX MEKEZWE R
Tab. 2 Multiple linear regression analysis of factors affecting dose-adjusted serum MTX concentrations
C/Din24 h C/Din42h

Variables

s SE 95% CI P value p SE 95% CI P value
Intercept 10. 82 1.17 8.51-13.13 <0.01 0.20 0.07 0.07-0.33 <0.01
Age 0. 10 0.16 -0.21-0.42 0.54 -0.01 0.01 -0.03-0.01 0.25
Female -0. 46 0.95 -2.34-1.41 0.63 -0.08 0. 05 -0.18-0.03 0.16
Minorities 1.19 2.52 -3.79-6.17 0. 64 0.02 0.14 -0.27-0.30 0.91
High risk -1.88 2.07 =5.97--2.21 0.36 -0.02 0.12 -0.26 - 0. 21 0. 85
Middle risk 0.48 1.54 -2.57-3.53 0.76 -0.01 0.09 -0.20-0. 16 0.90
T lineage 0.97 2.47 -3.92-5.85 0.70 -0. 16 0.14 -0.44-0.12 0.26
Unknown lineage 0.07 1.47 -2.85-2.96 0.97 -0. 04 0.08 -0.20-0.12 0. 62
Mixed lineage -3.91 4.01 -11.85-4.02 0.33 0.08 0.23 -0.37-0.54 0.71
GA genotype 0.05 1.28 -2.49-2.58 0.97 0.01 0.07 -0.14-0.15 0.93
Furosemide 3.10 0.95 1.22-4.99 <0.01 0.03 0.05 -0.08 - 0. 14 0.55
Intensive leucovorin rescue 8.54 2.36 3.88-13.20 <0.01 1.91 0.13 1.65-2.18 <0.01
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D Rest 3 ) & R R 2 T GG BRI A L (1
P<0.05) . GAFEPRALE L I 27 A BN BE I
Difes% 8 miE RO BRI EEL GO DIRE R Y
KRG T GCRERA B L, CA FEF AL LI 22
MR LA RAE T GCRF AL IL, B EAR
JLN K R 25 S g T2 E R L (4 P>0. 05) .

£3 SHMTI rs1979277 G>A HRE & &M
3t ALL BJLMTX N REHHZME[ 0 (%) ]
Tab. 3 The effects of SHMTI rs1979277 G>A polymorphism on
adverse events of MTX in ALL children| n( %) |

Adverse event ce oA v P
(n=125) (n=21) value  value
Hematological disorder 37 (29.60) 7 (33.33) 0.12 0.73
Coagulation disorder 2(1.60) 2(9.52) - 0.10
Respiratory disorder 5(4.00) 4(19.05) - 0.03
Digestive disorder 25 (20.00) 5(23.80) 0.16  0.69
Electrolyte disorder 15 (12.00) 3 (14.29) - 0.73
Cardiac disorder 5(4.00) 2(9.52) - 0.27
Hepatic disorder 15 (12.00) 7 (33.33) 6.39  0.01
Skin rash and mucositis 6 (4.80) 1 (4.76) - 1. 00

X

b

2.5 EEXFE fEPABETI17(11,26) 1 H U2
Wi, 0 R 2 1841 ALL & &=k, Horp GG 4l Y
17 88.9%(16/18) ,GA A AU 11. 19%(2/18) . ¥t
AR MR L RGE G K e o B SHMTI
151979277 B KA 5 IR AN ALL & %2 [m1 9 J7 2
W1, Z G Logistic [F1H 44T 7R HXF ALL & % KUK 15
Te i & 520 (P>0. 05) .

=

#®4 ZITLogistic A% ALL E R R E R
Tab. 4 Multiple Logistic regression analysis of

ALL relapse risk factors

Variable g SE OR 95% CI P value
Intercept -2.35 0.69 0.10 0.02-0.34 <0.01
Age 0.02 0.10 1.02 0.85-1.24 0.85
Female 0.28 0.53 1.33 0.45-3.78 0. 60
Minorities 1.66 1.02 5.25 0.59-38.88 0.10
High risk -0.43 0.834 0.65 0.11-3.07 0. 60
Middle risk -1.19 1.08 0.30 0.03-2.07 0.27
Non-B lineage 1.04 0.63 2.83 0.79-9.62 0.10
GA genotype -0.49 0.82 0.62 0.09-2.56 0.55
Furosemide 0.15 0.55 1.16 0.38-3.40 0.78
Intensive leucovorin 0.31 1.22 1.36 0.06-11.44 0.80

rescue

2.6 HYEEFSWER
2.6.1 151979277 % & iE#  RegulomeDB v2. 2 #{
Y P43 M 45 SR R 151979277 I T BEPELLN 1, 42

78 1% SNP 7 g Ay 36 3K 0t PR 37 55 (expression
quantitative trait locus, eQTL) % 5 [ 145 & 55 ok
DNA fif 188 SO o, T DI B398 . VannoPortal
PR E A SR S L rs 1979277 BT RETE BN B L
AR GARN A I 474 5 B ILTR AR R K
2R , 0 3G AL Sk B B R A 2 Rl 41
W) SHMTT 3k, 45 R W3R 5. 3R 6 /R 1% SNP {7
S5 F CHD1. EP300. IRF1. IRF2. GABPA . MAZ .
WRNIP1, TAF1, TAF2, SPI1, TALl, ZEBI1, CHD2,
SP2 .SP1.ZBTB7A %5/ s i 12 K 1) 3 e 45 7 a4,
L3 R M i SR AR IR - 1 45 5 SR AL T) X RT RE
151979277 G>A Z & M V8 ¥ SHMTI A 4L KRB 1Y
HL
2.6.2 SHMTI A B f£ ALL F 84 2 %k ik o TS
M54 WK 1, ALLZH (n=132) SHMT1 5L 1
AR 3.25(1.54,5.34) , W = T IE# % I8 [ n=
337,0.81(-0.11,1.70) , Z=-11.77, P<0.001 ], %
BN HFEAR BT 25% , i KEEAR B 4 /N T
75% , i FH R 8 1H 43 maxsta 1845 1 SHMTI (4 5 A%
FRIMTE R 3. 62,4 B H 4y B SHMTI =i 23541 (n=75,
56. 8% ) FIIk ik 41 (n=57,43.2%) . i it Kaplan-
Meier A= 4743 AT & B0, SHMT1 5 3% 15 40 58 34 /Y TR o7
DFS Jy 4. 82 4F , i FH AL TREK IR A 1Y 2. 77 4F | Log-
rank K5 56 i 7 2 0] AR A7 il 2k 22 7 1 3 (P=0. 03)
AR ILE 2,

20 ALL

Normal

15

10

R

Relative expression

SHMT1
1 SHMTIFEALLHEZE SR
Fig. 1 The significantly high expression of SHMTI in ALL
"*P<0. 05 vs ALL group.

2.6.3 SHMTI i# it % & ZAF W 43 42 — a5 AX
HHBEAEMLE 4 R B, SHMT1 225 DHFR |
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1.0f — Low expression group
— High expression group
» 0.8F
E
<
el
So06f
©n
[
@
0.4 HR=0.60 (0.37-0.95)
P=0.03
1 1 1 1
0 9

6
Time (years)

12

E2 SHMTIERERE3T ALL 23 DFS HIE20E

Fig. 2 The effects of SHMT1 expression on DFS of ALL patients

R5 151979277 G>A B3NS SHMTI BARIEHEEZMR XM

Tab. 5 The significant associations of the rs1979277 G>A

polymorphism with SHMTI expression in tissues

Tissue Elfective B SE P value

allele
Tibial artery A 0.61 0.03 1. 08E-58
Pancreas A 0.51 0. 06 7. 15E-18
Adrenal gland A 0.50 0. 06 2.95E-13
Esophagus
scularis A 0.46 0.03 4. 10E-35
Aorta artery A 0. 40 0.04 8. 80E-21
Left ventricle A 0. 40 0. 05 1. 14E-14
Prostate A 0.39 0.07 5. 81E-08
Esophagus
gastroesophageal A 0.38 0. 04 1. 89E-19
junction
Ovary A 0.36 0.08 8. 32E-06
Tibial nerve A 0.36 0.03 1. 07E-29
Skeletal muscle A 0.35 0.03 2.79E-24
Sigmoid colon A 0.35 0.05 7.73E-12
Pituitary A 0.34 0.05 3.26E-09
Atrial appendage A 0.33 0.04 6. 63E-14
Whole blood A 0.31 0.04 1. 24E-15
Caudate basal
ganglia A 0.30 0.07 1. 91E-05
Thyroid A 0.30 0.03 4.49E-22
Stomach A 0.27 0. 04 8. 57E-11
Transverse colon A 0.24 0.03 1. 19E-15
Coronary artery A 0.24 0.04 3. 50E-09
Terminal ileum A 0.21 0.04 8. 46E-08
Lung A 0.21 0.02 1. 14E-21
Esophagus mucosa A 0.15 0.03 2.20E-08
Subcutaneous
adipose A 0.11 0.02 8. 54E-07
Sun exposed lower

A 0.10 0.03 0. 0003

leg skin

B is the regression coefficient based on the effect allele, and g > 0

indicates that the effect allele upregulates gene expression.

MTHFR. MTHFD1. MTHFD2., MTHFD2L. GART.
ATIC,GLDC . TYMS , PSPH % %5 {1 tp [5] & ¥ 16 H .
SRR ILE 3. XL LA T GO e & 440, 45
RN, AW TR 5 B S R RYHT S 4538 B i
WERE AL A A R S R AL A W A A L Y
LU TR AR A L O S R A B AL — B AR
FE(E4A) oy F IR A H S B M1 5 2538 #5350 A
PR T4 CH—NH 2 [ (1% 41k 38 S5 76 1 | LA
NAD 5% NADP A 32 & 4EH F ik f& CH—NH % A1 11
AL DU TG P PR P L T IR 3 R A G L A Tl G
PR I H S U 2 T SR (NADP+) 3 1 R K
fit s Pk (K1 4B) s A I 2H 53 45 H 6 4 18 6 530 2
BRI T SRR H R 2RI 2 A (B 4C) .
KEGG # & /0, 45 R o, & AR R 5 2538 %
3R — Bk PR P R 2T 2 | H AR (2R
AR R AR B ARG (B 4D) .

B3 SHMT1ZEHEEMESTE
Fig. 3 Protein - protein interaction network of SHMT1

3 itig

MTX J2& JL#E ALL YL & F4E 536 77 19 5241 AL
BBAT, W IR A A 28 R e 1 i RSN R R B
KHEVERY . BRI T HEUR 28l A k2=
SR HE TR 251 . SHMTIAE R MTX iR
T % I A, R PRI A S T e R e e T 2 A
TR, TR MTXARE S I . ARBFFE A MTX
M 254 BE AN RN M U A5 B 3T T SHMT I
151979277 G>A Z X ALL FULI 2

AWFFE o, SHMTI rs1979277 K& PR 51 F1 45 37
FE PR3 5 PR I Ml DR — 30, T 3 e 2
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F6 rs1979277 G>A EHEMH M FERERF
Tab. 6 Regulatory motifs altered by the rs1979277 G>A polymorphism

Motif ID Factor affected Motif binding site Binding strand Affinity changes Log-odds
HM10064 CHD1 17:18232084-18232098 - =7.93-0 7.93
HM10123 EP300 17:18232087-18232100 + =-7.54-0 7.54
HMO01056 IRF1 17:18232084-18232096 - -7.18-0 7.18
HMO01057 IRF2 17 :18232084-18232096 - =7.01 -0 7.01
HM06048 GABPA 17:18232087-18232096 + -6.94 -0 6. 94
HMO03155 MAZ 17 : 18232089-18232096 + -6.76 - 0 6.76
HM10643 WRNIP1 17:18232090-18232101 + 0--6.53 6.53
HM10336 MAZ 17:18232084-18232100 + -6.46 - 0 6. 46
HM05285 MAZ 17:18232083-18232104 - -6.38-0 6.38
HM05396 TAF1 17:18232088-18232103 - 0--6.27 6.27
HMO07219 TAF2 17:18232088-18232097 + 0--6.10 6.10
HMO00111 SPI1 17 :18232084-18232097 - 0--6.08 6. 08
HM02681 TALIL 17:18232088-18232096 + -6.08 - 0 6. 08
HMO00958 ZEBI1 17:18232092-18232100 + 0--6.05 6. 05
HMO02778 CHD2 17 : 18232090-18232097 X 0--6.04 6. 04
HM10565 SpP2 17:18232082-18232098 - -6.00 -0 6.00
HM02819 SP1 17 :18232090-18232097 ~ =7.10 - -10.77 3.67
HM02801 ZBTB7A 17:18232089-18232096 7 -6.02 - -8.96 2.93

S, (75 S 5 R R A S A6 A7 5 R 14 43 A o i 2
ICF BRI HE™ $2 78 1% 22 25 W 0 A A7 78 Fb i 22
S, P E ALL JLEE X MTX A A 35 7T i 5 8 n &8
NANBEANTR], 75 56 A o ) i 0 20 80 a2
5o ARWFFE ARG AAFEF AL, ATHE S A 67 LK
FE ALL LAY 53 A0 R AR DA R AR TR A A
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Fig. 4 GO function and KEGG pathway enrichment analyses

A': Biological process enrichment; B: Molecular function enrichment; C: Cell component enrichment; D: KEGG pathways enrichment.
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Effects of SHMTI rs1979277 genetic polymorphisms on serum
concentrations and adverse reactions of methotrexate in children

with acute lymphoblastic leukemia
Meng Lingjia', Liu Sihan"?, Li Miao"’, Wang Shumei'
('Department of Pharmacy , *Department of Pediatrics , Beijing Shijitan Hospital ,
Capital Medical University , Beijing 100038 ; *Department of Clinical Pharmacy,
College of Pharmacy, Capital Medical University, Beijing 100069 )

Abstract Objective To explore the effects of serine hydroxymethyltransferase 1 (SHMT1) rs1979277 polymor-
phisms on pharmacokinetic characteristics and clinical prognosis of methotrexate (MTX) in children with acute
lymphoblastic leukemia (ALL). Methods Matrix-assisted laser desorption/ionization time of flight mass spectrom-
etry was used for SHMT1 rs1979277 genotyping in children with ALL . Clinical data including serum MTX concen-
trations, incidences of adverse events, and ALL relapse after chemotherapy with MTX were collected. The associa-
tions of SHMTI 1s1979277 G>A genotypes with dose-adjusted serum concentrations (C/D ratios) , adverse events
of MTX, and relapse were analyzed. The associations between rs1979277 genotypes and SHMT1 expression were
explored based on Bioinformatics methods. Results ~Among the 146 children with ALL included, the rs1979277
GG homozygous genotype accounted for 85. 62% (125/146) , while the GA heterozygous genotype accounted for
14. 38% (21/146). The frequency of the G allele was 92. 81% (271/292), while the A allele was only 7. 19% (21/
292). Children with the GG homozygous genotype had higher median C/D ratios of MTX in 24 h [12. 06 (umol-
m?)/(L+g) | and higher relapse rates (12.80%) than those in GA heterozygous genotype carriers [ 10. 96 (umol+
m?)/(L-g), and 9. 52%, respectively ]. However, none of the above differences were statistically significant (all P
>0.05). The incidences of respiratory (19.05%) and liver disorders (33.33%) in children with the GA heterozy-
gous genotype were significantly higher than those in GG homozygous genotype carriers (4. 00% and 12. 00%, re-
spectively, P<0.05). There were no statistically significant differences in the incidences of other adverse events.
Bioinformatics analysis showed that the rs1979277 A allele was significantly associated with higher SHMTI expres-
sion in multiple tissues, such as the tibial artery, pancreas, and adrenal gland (P<0. 05). Conclusion SHMTI
rs1979277 GA genotype may be a risk factor for respiratory and liver disorders in ALL children treated with MTX.
Key words acute lymphoblastic leukemia; serine hydroxymethyltransferase 1; genetic variation; methotrexate;
adverse event; prognosis
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