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Association between the rs2544390 single nucleotide polymorphism in the LRP2 gene and hyperuricemia
LILi, ZHANG Yan, YAN Rui’
(Department of Rheumatology and Immunology, Shunyi District Hospital in Beijing, Beijing 101300, China)

[Abstract] Objective To investigate the correlation between the 1rs2544390 single nucleotide
polymorphism (SNP) in the low-density lipoprotein receptor-related protein 2 (LRP2) gene and hyperuricemia.
Methods A total of 198 subjects in Shunyi District Hospital in Beijing from May 2024 to December 2024 were
enrolled in this study. The iPLEX genotyping technique was adopted to determine the genotypes of the rs2544390 locus
in 134 hyperuricemia patients and 64 healthy controls, and the association between different genotypes and
susceptibility to hyperuricemia was analyzed. Results Compared with the healthy control group, the hyperuricemia
group had significantly lower weekly frequencies of soybean product consumption and physical exercise (P<<0.01), a
lower level of high-density lipoprotein (HDL) (P<<0.001) , as well as higher levels of serum creatinine (SCr) and
aspartate aminotransferase (AST) (P<C0.001). The proportion of the TT wild-type genotype in the hyperuricemia
group (82.1%) was significantly higher than that in the control group (65.6%). There was a significant difference in
the distribution of the three genotypes (TT, TC, CC) between the hyperuricemia group and the healthy control
group (¢*=6.593, P=0.037). When analyzed using the dominant genetic model (TT vs. TC + CC), the difference

in the proportion of mutant allele carriers between the two groups was even more significant (x*=6.583, P=0.010).
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Logistic regression analysis was performed to identify the factors associated with hyperuricemia. Univariate analysis

revealed that body mass index (BMID) , smoking status, visceral organ consumption, SCr level and rs2544390 gene

polymorphism were significantly correlated with the risk of hyperuricemia (P<<0.05) , while the frequency of physical

exercise and HDL level were significantly and negatively correlated with the risk of hyperuricemia (P<<0.05).

Multivariate analysis showed that elevated BMI, visceral organ consumption, elevated triglyceride (TG) level,

elevated SCr level and rs2544390 risk genotype were significantly associated with the risk of hyperuricemia (P<<0.05);

increased frequency of physical exercise and elevated HDL level served as independent protective factors against

hyperuricemia (P<<0.05). Conclusion The rs2544390 gene polymorphism is closely associated with the development

of hyperuricemia and acts as an independent risk factor for the disease. The synergistic effect of genetic and

environmental factors plays a pivotal role in the occurrence and progression of hyperuricemia.
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0.05M B EMAZHRLEBA, P<0.05RK %57
AGitE L
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Table 1 Comparison of general data between the two groups

13 o eI Y6 SR 5 1L IR L U KR
B ¥ [M(QR), %] B, %0 B, %) B, %) (BI%, %)
H 134 124(92.5) 10(7.5) 42.5(22.0) 39(29.1) 11(8.2) 5(3.7) 5(3.7)
NEE| 64 61(95.3) 3(4.7) 49.0(16.5) 15(23.4) 7(10.9) 6(9.3) 4(6.3)
YA 0.544 1.687 0.701 0.390 2.629 0.633
P8 0.461 0.092 0.402 0.532 0.105 0.426
2.2 HUA ZHFNIEH X IR A% 2B e A Ak dabn gy IR SRS 3 2 16055 5 i b B K B, HUA 21 %
T Y 38 Ji i B T2 B R B 32 Bh i OB B OE R X
221 2HTEREAWGEIBIT LR RN RE A (P<0.0D. Wik2,
F2 2EMRMNFRBEFRIRLEER
Table 2 Comparison of dietary and living habits between the two groups
[M(QR), K%/ 4]
215 % A Fics 1t fif 7 1= izl Qi
HH 134 6.50(4.00) 5.00(5.00) 0.00(1.00) 1.00(4.00) 2.00(3.00) 2.00(7.00) 1.00¢3.00)
N 64 4.50(4.75) 7.00(4.00) 0.00(1.00) 1.00(7.00) 3.00(2.00) 7.00(4.00) 0.00(2.00)
ZfH 0.976 1.135 0.906 0.103 2.681 3.455 0.925
PfH 0.329 0.256 0.365 0.918 0.007 0.001 0.355
2.2.2 24 BMI M AEALfR AR AL HUA 419 WX (P<0.001), W% 3.
HDL X F1E# X IR 4L, 10 SCroAl AST /K- F1F
#x3 2AMRW K BMIRENIEIRILE
Table 3 Comparison of BMI and biochemical indicators between the two groups
[M(QR)]
L b mﬁgén WUQ;f;mmﬂj ﬁiiﬂi;ﬂJ MMQR:ZdeJ muQ;fﬁﬁan
H4l 134 26.9(4.70) 5.64(0.92) 4.80+0.85 1.81(1.19) 1.20(0.23)
N2 64 26.1(5.10) 5.60(1.29) 4.93+0.87 1.54(1.31) 1.40(0.36)
Z/tl& 1.752 0.243 1.007 1.802 4.320
Pt 0.080 0.808 0.315 0.072 <0.001
A e MUQ;iEmMHJ mﬂQifﬁnmﬂj MMQQ?immﬂJ [M«SSTUUJ muéﬁfﬁ/u
H4l 134 2.87(1.14) 4.83(1.53) 79.00(18.52) 26.45(23.87) 22.80(9.28)
N4 64 3.02(0.95) 5.13(1.53) 67.95(15.80) 20.15(10.20) 21.50(6.32)
Z/th 0.456 1.435 4.353 3.304 1.933
P{H 0.648 0.146 <0.001 <0.001 0.053

2.3 LRP2 3t A rs2544390 £ & 5 HUA 19 M %
PO H4H TT ™ & 82.1%) W& & F N
ZH (65.6%); M N (TCHCC) KW H &
Fe (34.4%) MR m THH (17.9%), rs2544390

AW 3IMIELHERA (TT, TC, CC) H#HAHEHN
H N L ZE T A G #E XL ((*=6.593, P=
0.037); HIZMEREW CHEMEN (TT s
TCHCC) 4rMrit, Mgl C &7 JE R4 & 5 iy
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Table 4 Genotype distribution frequencies between the two groups

SR AT REJE HUA 19 5 BRI Y . I3k 4.

(B, %)
- 3 [ A B C S L
21 3 1%
TT TC CcC TT TC+CC
H 21 134 110(82.1) 22(16.4) 2(1.5) 110(82.1) 24(17.9)
N2 64 42(65.6) 20(31.3) 2(3.1) 42(65.7) 22(34.4)
;(’{E 6.593 6.583
PlH 0.037 0.010
2.4 7t Logistic BlIH 0 HT HUA AR &R i ZHESERER: BMIJHE . #EENAE., &5

— & BMI, k& 4 % 2T 5.

HDL. SCr J&

rs2544390 3L [F R 40 A £ [H & Logistic [ T B A, /3

TG. SCrFbm . rs2544390 XU 3L F # 5 HUA
RUBS: A OC (P<0.05); iz s kA in . HDL

Bras s @ BML WAL, & TG, SCrA Jh & J&2 HUA 9 2l 57 £ 7 B R (P<<0.05) .
L 182544390 U HE AL S HUA /9 &AM 56, i L5,
B 4 JH iz sk 5 HDL & HUA B 3 1 £
%5 ZJtlogisticEEAS T HUAMEXEE
Table 5 Binary Logistic regression analysis of factors associated with hyperuricemia
Ap i HIEES o o 15 Wald x* 4 P{H OR{H 95%CI
BMI 0.098 0.046 4.544 0.033 1.103 1.008~1.208
SR 0.309 0.475 0.423 0.515 1.362 0.537~3.451
I 75 W A 0.467 0.423 1.219 0.269 1.595 0.696~3.654
LT Y IE 1.605 0.439 13.340 <0.001 4.977 2.104~11.775
18 SR AL —0.259 0.072 13.121 <0.001 0.772 0.671~0.888
HDL —1.424 0.651 4.784 0.029 0.241 0.067~0.862
SCr 0.041 0.013 10.028 0.002 1.042 1.016~1.069
rs2544390 K K #1 1.431 0.493 8.438 0.004 4.183 1.593~10.984
. M E B 167.5 mg/100 g # 53¢ 67.2 mg/100 g AN
3 i it

A FEERAT T AE AL 50T DU R T LRP2 JE [
rs2544390 Z M5 & HUA 6 5 o il i 1
HUA 5 1E % %8 2 20 ABE 2 fdsbn . & IFETS
B AT SR M rs2544390 RN Z BB RS, K
Wit N R 5 R WE HUA R R EhES T
FEAEH.

AT JE 0 e WA PR B R R 3 T R UA, RIEE
PR R, RS EREY (F
100 g % WS >150 mg) . PG Y (4100 g &
RS 30~150 mg) AL &Y (4 100 g % I
<30 mg) . BRI RN AEIE T @ S aY,
HE5UATHREA K, BRGH ST b g R
&, s mry Y B HUA 5306 5 ek
TSR AMOC, AL R IR HUA 41 5 il 5 i
WA R, g8 G SRR, g
AR, SR AR R B KL S

A, HEDN AT B8 55 0E R 4 HE 0 U A A XTI
W B R S 56 o il I — T[] B BA 3 A 5 IE B
W AR & HUA & A Bl fa s 3, AR se g R
— ., kTFiEsh, SAEHMLL, KR E R
J¥ 38 B4R £ o HUA, Jf H ool 5 38 3l 78 203
HUA J5 i ARS8 B8 sh A 20 o i DA BCAE A= 7%
J7 AR R W UA T+ HEEMA Y . AFREAG
AL ZE e, IE R AR R B B 2 OB
THUAZ , ABEERE, WM. & Yisgh, i
1 I s Y K 38 AT e 4 R UA B B R
fEH -

AT bRy, AW H HUA 4 HDL %
ik . SCrMAST & s SCrefie i F A6 I BT 14
febr, SCrAtm LR FIREZH, & F8E NEIRR
Hedt BE 5 R R, EIRE AN HUA B9 &0 KB, X5
PR 1R 32 B iy B R HE W A BL AR A o AR L i
J§ . AFIhBE % 08 5 HUA AH G, ok [ 30 1= i o



b | AZE SN g 3 114

HATE W2l °« 183 -

¢ o BMILL MERE . RBESREC. O RER R
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FRUSfE FRURI I T AR RS 802 5 HUA £7AE B 35 OQ BK .
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AST . y- &AW KV Thm 5 HUA KU 1
ARG . AR 52—, iHDL, & SCr.
f AST K BMI®) /2 HUA fU B B2 R £ . X
#E— L ENIE T HUA JFAE S — R I8, N2 sl
o AR EEL SRS T g S LRV g5 R
B 51 & 9 IR AR5 2 i . DD BB AR bR R OB T
e ERG, S5BESREEMEEM, B#F
P& Th 28 KURS: o 3 A I DR ) 2 A A4 B 42 5 s 4
TR S, PR WE . Y AR . R
I B Dy e A T F B, A EREAILHUA & 9 K
B, X %) R B0 T R4S B R AT R LR S

UA 7K 52 5 Ik Fi i 36 v 2% 35 19 IR R e 48 3R 1
P . AFEEA R R R T HUA 5 ABCG2/
BCRP. URATI1/SLC22A12, GLUT9/SLC2A9,
NPT1/SLC17AT %% IR R F5 iz 56 g S 117, 5
A G DR 180 A O OO o /N A AL P R Gk . RTIR R
SRR SRR A S & s R 5 2 (ATP-
Binding Cassette G Member 2,
ABCG2) & W22 & 25 W 3 3 i HUA 5 8
Je R MR U R EER Y ABCG2E NS
BRIk, BRZS5E RSN, &5 iE R
M HE I AE OG0, pkAh, BESE Y 3R B8 HUA 5
JRIREE12FH I URATL, NPT1, OAT4/SLC22A11,
OATI10/SLC22A13 Pk J 32 48 & 11 %& H PDZK1,
LRRCI6A fA7ECHR, XU BB RS Z Mtz
HAZGE N EREGY ., X5 HUA XM
Feam B FEACE T IR AR 88 5 2 — i B e,
LRP2 3 76 B E o i 2 Bl i R GR R fF . LRP2 &
Al rs2544390 £ 25 1E 5 UA A9 & Bk B #) H Kamatani
S AR HAR ABER GWAS h R, X — & B 7E
U UA 23 A 4] Meta 0 87 2 P A 2156 0F . A
LRP2FE N 5 UA () QBB HGE DLk, BEXEH AN
FECJF R ZWOCHRBE 9T ™, LRP2 rs2544390 £
AR T & 7 5 5 0 1Y IV PR B2 K P A %
A LRP2 rs2544390 Z 851 T & 3 W 5 H A
Bk BT & A AR 25 A AE A A AU A G
BATHIBFIE IR & P rs2544390 £ S PEHY T 7 2L A
H5HUAMX, HRmsrfakKHE. HAj LRP2 3
K 22 5 M5 ) UA 1 B AT 2 — 4> A T A Tk 114 1]
W, LRP2HE N4 LDL ZAM X EH 2, 788

Superfamily

U /NG b R A M Rk, HAE AR
A 2 55 B 6T PR R 1 TR R 5 Bk HE VI DR 45 5 SCr T
PR B Z B, & TR HEMROR TR,
AWEFE T & B LRP2 2 KB N B BN Bk E
REGAL,  HOHEI LRP2 3 X AU 58 1 5 w5 0 DR #R i
iz )BE, Y SCrxf HUA MM SR EE . 95 A it
F 58 % LRP2 i b %t /0N 6L 2 68 19 52 ) A K&
MR AN R S, TE R BRI L R OB 1 v
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EWE, HMEYE LRP2 BEFR /N RS g A2 R
E R TR AN AP AR T LRP2 B A
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REd bR . HFIhRE4R b (&) . BMI K Ifi B 48
Fr (HDL) R R, #F—Fi#Exm 7 HUA WA
AR RN GABE N RILFEEMMLGE R, F—
HAFFT Al R AE T LRP2 N 285 B i F % 1
L HEAERBUE, I REARE, 5200 A .
RERT LRP2 3K 22850 5 5 D AR 48 #5 1Y B
P, O HUA RS HER 42 48 pE 3R 4K 408 -

gi LTk, LRP2 3N Z &M HUA M &
R EEAEA, S S IR EE R A B R RO 2
P R R G EEIR T, IR AR SE AL AT
S HUA (1945 1B iR FFREHT 642 -
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