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H K i s 2% SLC34A1 3L P rs6420094 7 s % &k 5
BF 48 O R A DG PERIFSE
Bk, B CRIRITA KK EE TR KRR, SIRIT AP 163411)

H E: B KA HASEERFEREAAR R 34 R 1 (SLC34A1) A B 156420004 15 % % 5L B 545 6948 %
M, ik EBRKEATAHERERZR T 2022 F 12 A ~ 2023 4 12 A& 128 ) H & & 5k & F A A AT 2,
HREZEREERGE—FTHHAEZREBE>ARGLA (n=50) FiEMG A (n=78) . B LIRE M EF 4 ERG
F 100 6145 A 2t g, 4R B E R TA; RABEE R (PCR) #m SLC34A1 K H rs6420094 15 & KL B A, rb&k &4
E AR B B E S A, — T Logistic B2 54 H A Sl B4 & A B HGHaR &, Ea%kL$ PCR
(gRT-PCR ) #: | SLC34A1 & ik R-F; Pearson 3% 5 #7 SLC34A1 £ ik KT 5 H A Zd B B A045 B F 16 R I5 AR89 48 %
M, BR SAEMGA L, B4 4 Hey(15.57 £3.62 wmol/L vs 13.31+2.34 wmol/L), SCr(116.03 £19.94 . mol/L vs
98.52+17.65wmol/L), s B2-MG(0.86+0.25 mg/L vs 0.59 = 0.21 mg/L), Cys-C(2.23%0.67mg/L vs 1.03 +0.28 mg/L) ¥
F+%, eGFR (86.63 £ 9.34 ml/min/1.73m’ vs 101.36 + 12.65 ml/min/1.73m* ) MAK., 257 B A % it 5 55 (:=4.293 ~ 14.043,
3 P<0.05) ; *MRLAAHF 70 40 2k B o A 47 % 44 Hardy-Weinberg i 4% P47 (4’=0.082, 0.076, 3 P>0.05); SLC34A1 A&
B 156420094 15 5 64 5 15 4k B Ae 3k B AR A BB ARG AR AE R 4R 2 B A et 5 & L (7=6.421, 13.050,
¥ P<0.05) . Har@aark, BGAFEEAR G AR TR AGHGG ¥l 2K (=5.699, 10.125); 534528401k,
EFGAFELR G, THEEE AGHGG AR HF (=5.079, 8412) , £2F EA %t FEL (3 P<0.05) ., =
Logistic 1A # B, #HAFI1EAH G REMEA (AA vs AGHGG ) A H A & )& &5 L A B 54 RIe e iR B &
(P<0.05) ; qRT-PCR %% %7, #7821 SLC34A1 mRNA (1.68+0.33) £ & KPR RS TARLA (1.38+0.33), Kk
WG AEH THGA (1431029 vs 1.29+0.21) , £ 7 LA %3+ 5 & L (£8.349, 2.952, ¥ P<0.05) . Peason 78
MM 27, SLC34A1 &k ik K-F 5 Hey, SCr, Jk B2-MG, Cys-C Z fi #8% (=—0.694 ~ —0.621, 3) P<0.05), 5
eGFR Z EAB % (=0.692, P<0.05). £5i€ %4 SLC34A1 B rs6420094 1% & 545 K F G R B HAEE (AGHGG) ¥ H
7 B o SR B K B 6 RS AR, H A 3 R B 4545 & 09 SLC34AT &k K- Ak,
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Correlation between Polymorphisms at the SLC34A1 Gene rs6420094 and
Renal Injury in Patients with H-type Hypertension

DAI Tao, LU Yisi ( Department of Clinical Laboratory, Chengfeng Campus of Daging Longnan Hospital
Heilongjiang Province, Heilongjiang Daging 163411, China )
Abstract: Objective To investigate the correlation between polymorphisms at the rs6420094 locus of the soute carrier family
34 member1(SLC34A1) gene and renal injury in patients with H-type hypertension. Methods 128 patients with H-type
hypertension admitted to Daqing Longnan Hospital of Heilongjiang Province from December 2022 to December 2023 were
selected as the study group, and the patients with H-type hypertension were further categorized into the injury group (#»=50) and
the non-injury group (n=78) according to whether or not the renal injury occurred. Another 100 cases of normal healthy medical
checkups in the same period were selected as the control group. Collected clinical data of patients, the genotype of rs6420094
locus of the SLC34A1 gene was detected by polymerase chain reaction (PCR), and the distribution frequency of genotype and
allele locus were compared among the groups. Binary Logistic regression analysis of factors influencing renal injury in H-type
hypertension patients. Real-time fluorescence quantitative PCR (qQRT PCR) was used to detect the expression level of SLC34A1.
The Pearson method analyzed the correlation between SLC34A1 expression level and clinical indicators in H-type hypertensive
kidney injury patients. Results Compared with the non-injured group, Hey (15.57 +3.62 p.mol/L vs 13.31 £ 2.34 pmol/L ), SCr
(116.03 £ 19.94 pmol/L vs 98.52 + 17.65 . mol/L), urinary B 2-MG (0.86 + 0.25 mg/L vs 0.59 + 0.21 mg/L), Cys-C (2.23 £ 0.67
mg/L vs 1.03 £ 0.28 mg/L ) were elevated, and eGFR (86.63 + 9.34 ml/min/1.73m” vs 101.36 = 12.65 ml/min/1.73m") was
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decreased, with statistically significant differences (r=4.293 ~ 14.043, all P<0.05). The genotype distributions in the control
group and study group conforms to Hardy-Weinberg genetic equilibrium (y°=0.082, 0.076, all P>0.05). The frequencies of alleles
and genotypes of the rs6420094 locus of the SLC34A1 gene in the control, injury and non-injury groups were significantly
different (y’=6.421, 13.050, all P<0.05). Allele G as well as dominant model AG+GG were significantly lower in the injury
group compared to the control group (x’=5.699, 10.125, all P<0.05). Compared with the injury group, allele G and dominant
model AG+GG were significantly higher in the non-injury group (x’=5.079,8.412, all P<0.05). Binary Logistic regression analysis
showed that carrying allele G or dominant model (AA vs AG+GG) was a protective factor against the risk of renal injury in
patients with type H hypertension (£<0.05). QRT- PCR results showed that SLC34A1 mRNA expression levels were significantly
higher in the control group(1.68 + 0.33) than in the study group (1.38 + 0.21), and significantly higher in the non-injury group
than in the injury group (1.43 +0.29 vs 1.29 + 0.21),and the differences were statistically significant (#=8.349, 2.952, all
P<0.05). Pearson correlation analysis shows that, the relationship between SLC34A1 expression levels were negatively correlated
with Hey, SCr, urinary B 2-MG, Cys-C(=-0.694 ~ —0.621, all P<0.05),and positively correlated with eGFR(r=0.692,

P<0.05).Conclusion Carrying the allele G or dominant model (AG+GG) of the SLC34A1 gene rs6420094 locus in patients with
H-type hypertension reduces the risk of renal injury. The expression level of SLC34A1 in patients with H-type hypertensive renal

injury is decreased.
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S e L U R g i B Y0 i I A
KB A5 55 5 SR 1 e KU B T4k, Bl
SRR G R, FE R 2B &
EHVERH H 282 21FE M. SLC34A1 FE A F 44
ik 5q35.3 &, G gD B R SR rE R e Sk i s
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e ILRE P B 5 A SR R A B T R,
SLC34A1 7K 8 2 B 401403 1 SC B SR YT, w4y
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FER G, AE AR T s 7 5 DNA 84
TCEE G RE SR R R Ik B B 1R
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HUWEEXRREEY, HAT, XT H B S E S A
SLC34A1 H:[H rs6420094 v/ 15 225055 B #5145 (1 A1
KA EEA A . Ik, AR5 B ERIT H Al
T LR B SLC34A1 LN rs6420094 137 s 22 850 K
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) 99 1F 8 i B AR G 35 100 37 g X BB 4, Horh 58
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=0.474, 0409, ¥ P>0.05) . HAIRE: OFE
Crp R MLER IATE R (2023 4RRR ) ) s 1%
QEIMERRE < 154F; G Hey = 10pmol/L; @
I KGR e . HeBRArE: O 6 A Wk B
YRR . S H RS IR AE R IR I K Hey 1924
Y15 QP43 F G ARSI B I & 5 RS A 4k &
PEm T @I RAERLRAE. B/NKE R, &
SEA B ;. @A MR B LA A B
JEVEPSR I, ORI, NS AR .
P HEOR 5 R AR BT, K OB G R 2P
Gy P (n=50) FEHERIGIA (n=78 ) . 2WiE
WG AR UE R . 72h NILALEF (SCr) FHE = 3mg/
L( 8= 26.5pmol/L), iz meIL ey 1.5 £i%
DLl HFpgid 6h R 8D [<0.5ml/(kgh ) M.
AHIE 53 3 B B A0 B2 5 A W (AR B S
2022135) .

1.2 BB 54 DNA #EHGAR & (Fgnt b RHE
IR 5 i B HL (3£ E Thermo Fisher A F );
Trizol i ( LifgFF IR DR A RAF ) 5 ik
IO (318 Thermo Scientific A F] ) ;
MassARRAY Nanodispenser RS1000 s #£ 1%, Hi Jk
X DYCP-31DN( Jb i /s —A YR AR AR ); 3£
[E ABI7500 %4 qRT-PCR 1%, ABI iill J5*{% (3730xID-
NAAnalyzer),

1.3 Fik

1.3.1 FEACRAE . A ZRA I 120 5 R R AERS
Jik i 6m1 F P4~ EDTA $iE4E H, 3 000r/min 50>
10min, &2 . U ZXH KRG T 5
SR

1.3.2 BOIREAHDCHE bR T A BB B D REAH OCHE
bR, fU4% Hey, SCr, JREZA (BUN) | JR B2-1#
BREH (B2-MG) . IIRER (UA) . IfBEAIZER C
(Cys-C) , JFHHEE/NERIEL S (eGFR) .



82 PRI B2 2R 45404 45319 2025455 H  J Mod Lab Med, Vol. 40, No. 3, May 2025

1.3.3 JE [N 41 DNA $#EH: $1E DNA $2 B0 & 45
V150 A A BN (0 6 4 DNA, i FHEE f i 48
HNIECEE TSI DNA fo i B Frali s
1.3.4 SLC34A1 156420094 137 15 22 25 M 35 R UG «
i FHl Assay Designer4.0 4% {4 %} SLC34A1 156420094
B s Pt e TS, 1P Fi5°-AC-
GTTGGATGACCATAGCCACGTGGAGAC-3",
R: 5°-ACGTTGGATGGGAGAACTTCTCCTTA-
GAGC-3’, 223k PCR Y HE RN | Bl W 1 I S 1
L= <R S PR AN L R R O R = ) = 2|
TYPER4.0 B4R B 3 RV R s 850, 9K )5
FHF Massarray £ R 17 SLC34A1 156420094 137 55
Bt 2 25 P . PCR 738 L W 4544 . 94°C
5min, 94°C 20s, 56°C 30s, 72°C 1min, 45 MEH;
72°C 3min; 4°C oo,
1.3.5 SLC34A1 % [ mRNA A%t A A0 R
qRT-PCR {451 SLC34A1mRNA RN 85 diH
Trizol i 7 $2 UL RNA, FI 36 5% 5% 05 &0 RNA
JU sk R cDNA, SRJEHEAT PCR RV, W 55144 -
95°C 5min, A J5 40 NMEI, BEAIEIE 95°C 15,
60°C 60s. K 2744 145 SLC34A1 mRNA HIxt
ikiE, GAPDH NN Z. 51¥) /7 5. SLC34Al: F.
5-GGAGGAGGAGCAGAAGCCAGAG-3’, R: 5°-AG-
CAGACGAAGAGGTAGAGGAAGG-3’; GAPDH: F:
5*-TGACTTCAACAGCGACACCCA-3’, R: 5’-CAC-
CCTGTTGCTGTAGCCAAA-3’,
1.4 %t a4 5 SPSS20.0 Ak 443 gk .
THETORIIEL + dRifEZE (ks ) Fon, B4R
BORH e RS TSR n (%) 3o, AL
R K. F ] Excel 48356 R B0 A 2 75
£5 4 Hardy-Weinberg V-, # P > 0.05, W54
Hardy-Weinberg V- . —.JC Logistic [01)3 4341 H %
1 I R R A B R G S2 R [R ZE . FFH Pearson
A4 I3 v SLC34A1 F6357K -5 H A =i
JE B 03 B IR RFR bR B AR e, P<0.05 255
HEGHE L
2GR
2.1 Hithafede iR akAe kR Anba LR
1. B #igl Hey, SCr, JK B2-MG, Cys-C #H#
FAROG LA B FF i, 1 eGFR /KF- W F A, 22
SHASFE X () P<0.05) .

F 1 HGAMIERGASIEEEXISFRIEE (X+s)

HiH B4l (n=50) AEBGAL (n=78) ¢ P

Hey(pmolL) — 1557+362 1331234 4293 <0.001
SCr(pmolL)  11603+69.94 9852+17.65 5204 <0.001
BUN(mmolL)  7.19+237  683+2.14 0890 0375
R B2-MG(mg/)  086+825 059021 6383 <0.001
UA(pmolll)  33639£3132 32686:2765 1806 0.073

1.03+028  14.043 <0.001
101.36 +12.65  7.085 <0.001

Cys-Clmg/L) 2234267
eGFR(mlmin/1.73n%)  86.63+9.34

2.2 Hardy-Weinberg i 4% -F # # 3 UL 3% 2,
SLC34A1 rs6420094 (14 K& [K #8476 % Bt 21 FAF 50 41
th Y 43 AR 2 4F & Hardy-Weinberg 15 1% - fiif 52 13
(P>0.05) , FREIZAEATE R AL L A B 5 4L 11
BARARACERNE,
x2 Hardy-Weinberg % FERI [7 (%) ]
Hibil] eSSV R T T e P

XTHRA (n=100)  AA 31(31.36)  32(31.68)

AG  50(49.58) 48(4843)  0.082 0960
GG 19(19.06) 20(19.89)

PR (n=128)  AA ST(4479)  58(45.31)

AG  5542.83) 53@4141) 0076 0963
GG 16(1238) 17(13.28)

2.3 SLC34A1 rs6420094 545 3k B A= 2L B A 72 K20
IR E A UL 3, XTIRAL, BinAl. dEBAL
SLC34A1 H:[H rs6420094 137 s, Fit 25407 35 PR 1 5 [R] 54
R, EREAGIFRE N (3 P<0.05) o S5
M, WS G UK BB AGHGG
HREAG, AA SERBCR BT, ZREa5001
2 (F=5.699, 10.125, 11.357, ¥ P<0.05). S5
YidiAfEL, FEMH RN G, BT AGHGG
VIR, AA AR RIL, ZREA%
RS (=5.079, 8412, 9.782, 3] P<0.05) .

F 3 SLC34Al 156420094 %5 i E [F £ £ & B 471 43

wln(%) ]
BA Aeg xR /

TR LR P

IR (=50)  (1=78)  (n=100)

SR A 38(76.00)  44(56.41)  56(56.00)
6421 0.040

G 12024.00)  34(43.59) 44(44.00)

RAM AN 29(57.76)  25(31.82) 31(31.36)
AG  18(3648) 38(49.18) 50(49.58) 13.050 0.011

GG 3(576)  15(19.00) 19(19.06)

YR AN 29(57.76)  25(31.82) 31(31.36)

11779 0.003

AG+GG  21(42.24)  53(68.18)  69(68.64)

BB 66 3(576)  15(19.00) 19(19.36)

4930 0.085

AA+AG 47(94.04)  63(81.00) 81(80.64)

24 HAE G &0EEERETHG KK 0 R
% I3 4. 0 Logistic MIHHr g5 R s, #Eay
SENTHEH G R AR (AGHGG ) & H B i)k
BE LA BB AFRSRNZE (P<0.05) .
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x4 Z 3T Logistic BIAS#7 H BUE I E BE& % 4 SR 45 XU p 20 E =
byt i HLOR 95%Cl P % OR 95%Cl p
E e A 0.796 0.349 ~ 1.268 0.539 0.812 0.356 ~ 1.283 0.546
G 0463 0.237 ~ 0.861 0.042 0.603 0.281 ~ 0.896 0.046
SRR AA, AG+GG 0.621 0.395 ~ 0.943 0.032 0.736 0.398 ~ 0.951 0.033
R AR GG, AA+AG 0.839 0457 ~ 1.692 0.624 0.865 0463 ~ 1.696 0.625

2.5 %0 SLC34A1 mRNA 4% ik K -Frbdx  Xf R
4H 1M %% h SLC34A1 mRNA (1.68+0.33) % ik /K
VB TSR (138+021) , ARG
SLC34A1 mRNA (1.43+029) £iEKFHEET
PA1(1.29 +0.21), 2R HA G #7 X (1=8.349,
2.952, ¥ P<0.05) .
2.6 SLC34A1 &k KR-F 5 HA G & EFH G
S35 AR AR £ M 5 AT Peason AH & VA T BN,
SLC34A1 5% ik /K % 5 Hey, SCr, BUN, JR B2-
MG, UA, Cys-C 2HAHX (=-0.688, —0.694, —
0.731, —0.653, —0.719, —0.621, # P<0.05) , 5
eGFR ZIFAX (1=0.692, P<0.05) .
3 itig
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i EEAE N R . HRIEA SRR, R
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ARG PRI EE . 51 & AN N, FEURN
A PR A, XTEREAN e E ST
A S BE SO N RE T, SO B I A L R S ok
1k, B A R AR AT R Az HE ;. NO B
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WL SR R, 7E ' A 40 g 4 81
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