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Methylation status of Na®-K*-Cl~ cotransporter 1 promoter in cerebrospinal fluid is valuable in the prognosis of
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Abstract Objective; To investigate the methylation status and clinical significance of Na*-K* -Cl- cotransporter 1
(NKCC1) gene promoter in cerebrospinal fluid of patients with severe traumatic brain injury (sTBI). Methods: A total of
92 patients with sTBI were recruited and divided into the favorable prognosis group ( GOS > 3 points) and poor prognosis
group (GOS< 3 points) according to Glasgow Outcome Scale (GOS). A total of 51 patients with cerebrospinal fluid leakage
after lumbar internal fixation were collected as controls. Cerebrospinal fluid samples from each group were collected. The
methylation status of CpG sites in the promoter region of NKCC1 was determined by bisulfite sequencing ( BSP). Logistic
regression was used to analyze the risk factors affecting the prognosis of sTBI patients. The predictive value of promoter methy-
lation was evaluated by using receiver operating characteristic (ROC) curves. The mRNA expression of NKCCI in cerebro-
spinal fluid of sTBI patients was detected by qRT-PCR. The correlation between the methylation status of NKCC1 gene pro-
moter and mRNA expression level was analyzed by Pearson correlation coefficient. Results: As compared with the good prog-
nosis group, methylation levels of CpG_30. 31 and CpG_39.40.41 in NKCCI in the poor prognosis group were decreased
(both P <0.05). Logistic regression analysis showed that methylation levels at CpG_30.31 and CpG_39.40.41 were inde-
pendent risk factors affecting the prognosis of sTBI patients (both P <0.05). The ROC curves analysis showed that methyla-
tion levels at CpG_30.31 and CpG_39.40.41 could be used as diagnostic indicators to predict the prognosis of sTBI patients
(AUC =0.7085, 0.7315, P =0.0014, 0.0004). Methylation levels at CpG_30. 31 and CpG_39. 40. 41 sites of NKCC1
were negatively correlated with mRNA levels of NKCC1 (r= -0.2574, -0.1328, P =0.0138, 0. 0325). Conclusion;
NKCC1 promoter methylation status can be used as an effective predictor of prognosis in patients with sTBI.
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GCS( %) 5.33+1.54




318

%2 STBI AFWRAEAR (7

+5)/61(%) ]

WARLSSEESEAGE 2023 4R £529 % fE4 M)

STBI % % Jsi 43+ NKCC1 #) & 30 F ¥ ALk
S NKCCI1 F3#%£2000 bp i B ##7E 1 4 CpG

AR HAL(n=92)

55 (1498 ~ 1947 bp) , Horp g & 25 AL (FHIE Y
& ICU R (d) 8.7+4.3 CpG (A 4475 i) o STBI J&3% CpG A B
e IS (R T4 JAAL (P 39 <0.05) . BUR BLAFALRN
BT 23(25.00) WUEA RALB#Y CpG_30.31 Fil CpG_39.40. 41 fif
AR SN 12(13.04) MR EACRE A EEZE R (P 1 <0.05) , L% 3,
JE % 3 17(18.48) % v sTBI & & 775 49 logistic B )2 547 3L
RN 29(31.52) PRS- i 32 P ) AF I B BMI (0 52 0 4 5 26 ]
?fmgkj% KB 37(40.22) YN GB TR 45 5 B OR , CpG_30. 31 Fil CpG
fisin e 130,40, 41 {ETIUR AR EL ) STBI 56 25 o 12
gy 47(51.09) KT 2R T UG RAFAL, D3R 3, XPPE B AR
WA 13(14.13) BMI ., CpG_30. 31 1 CpG_39.40. 41 5 sTBI & )5 ¢
PR B A 38(41.30) ZHATAT, G559 5 CpG_30. 31 Fi1 CpG_39.40. 41 2
Aok 5(5.43) MR STBI HE UG A7 KUK R 3R (P 34 <0.05) , il
FARE R A, 13(14.13) %4,

%3 STBI &% 5 x4 NKCCI #9 B £ R A (7 £5)
Pop:cei! s RAF4 TG R R 4a AG. P A Ad PR A .P &
CpGs (n=51) (n=63) (n=29) P14 (*Fm/ (sFmsn/ (TG RAF4/
UG RIF4L) TG RRU) FUs R R4)

CpG_1 2.53+0.29 2.41 £0.25 2.31+£0.32 0.001 0. 0458 0.0009 0.1653
CpG_2.3.4 4.02 £0.51 3.99 +£0.48 4.03 £0.49 0.9178 - - -
CpG_5 1.02 £0.31 0.99 £0.21 0.94 £0.33 0.5560 - - -
CpG_6 1.01 £0.80 0.74 £0.23 0.95 +0.62 0.0382 0.0382 0.8967 0.2415
CpG_7 0.73 £0.10 0.68 +0.23 0.74 £0.19 0.2245 - - -
CpG_8.9 4.17 £0.57 3.96 +0.62 4.21 £0.47 0. 0687 - - -
CpG_10.11.12 3.52 +£0.55 3.46 £0.69 3.32+0.77 0.4293 - - -
CpG_13.14 0.86 +0.33 0.94 +0.28 0.91 £0.31 0.3795 - - -
CpG_15.16 1.56 £0.52 1.64 +0.32 1.43 +0.55 0.1170 - - -
CpG_17 2.27 +0.48 2.39+0.24 2.34 +0.33 0.2119 - - -
CpG_18 3.26+0.24 3.11+£0.34 3.03+0.30 0.00291 0.0268 0.0048 0.6072
CpG_19.20.21.22 3.38 +0.65 2.96 +0.59 2.74 £0.51 <0.001 0. 0009 <0.001 0.2385
CpG_23 4.04 £0.37 3.86 £0.58 4.07 £0.26 0. 0491 0.0987 0.9575 0. 1074
CpG_24.25.26 3.67 £0.52 3.79 £0.39 3.91+0.29 0. 0504 - - -
CpG_27.28 1.62 +0.38 1.65 +0.08 1.49 +0.48 0.0780 - - -
CpG_29 3.4 £0.44 2.85+0.64 3.13+0.36 0.0357 0.1387 0.7434 0.0502
CpG_30.31 4.54 +0.86 4.24 £0.37 3.76 £0.75 <0.001 0.0488 <0.001 0.0052
CpG_32.33.34 1.31 £0.42 1.23 +0.54 1.21 £0.49 0. 1995 - - -
CpG_35 1.28 +0.32 1.34 +0.06 1.29 +£0.18 0.2831 - - -
CpG_36 1.57 £0.31 1.55+0.24 1.44 +0.36 0. 1435 - - -
CpG_37 1.59 £0.34 1.67 £0.21 1.56 +0.26 0.1027 - - -
CpG_38 1.42 +0.39 1.36 +0. 14 1.49 +£0.17 0.0837 - - -
CpG_39.40.41 7.04 +1.21 6.23 +0.55 5.78 +0.47 <0.001 <0.001 <0.001 0.0490
CpG_42.43 0.59 £0.24 0.53 +£0.17 0.51 £0.12 0. 1264 - - -
CpG_44.45.46 6.36 +0.78 5.96 +1.01 5.83 +0.45 0.0113 0.0367 0.0226 0.7753
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