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Abstract

WNK1 was the first member found in WNK family; it has multiple transcription start sites and dif-
ferent transcription products in different tissues. Further researches found that the deletion of
Intein-1 in WNK1 gene can lead to Gordon syndrome. WNK1 is a regulatory protein of the renal
iron transporters and channels, and plays a very important role in maintaining renal potassium,
sodium and chlorine ions balance as well as the regulation of blood pressure, so the WNK1 gene is
considered a key genes for essential hypertension. In addition, the WNK1 gene polymorphism may
be linked to the susceptibility of the essential hypertension in general population. This review
shows the source, structure and function of the WNK1, and investigates the correlation between
primary hypertension and WNK1 aimed at guiding anti-hypertensive drugs clinical drug regi-
ments and forecasts.
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WNK1RWNKFEHE - AMEERKR R, WNKIE S NBEREBAL SR, EARKHEHRE RRNER
M. F—BHAFTRI, WNKIEFE 1SN EFRA BRI S GordonFEA1E. WNK1EZ B EFZA
BTHBAMBENARES, E4FFRANEEFREULMEREFRIEEEENER, Fit,
WNK1ZE F #7 A A2 TR s i M BOR RN, FF HEWNK1FEFZ SR 58 AR R R
LB R B AT SR . AR CERIR T WNKIRISRIR. £HM53hRe, WAAFERER T WNKLSE R K
EILEFAESRME, HRETESBRESMIGKEZ T RETHEZGRR.

KA
FERMFEME, WNK1ZE, GordonZE&1E, BFHE

1. 518

v L o L7 507 s B (R BSOmG DR 2, T D R e v I A2 V22 ik o R B v [ K i R T )
JEHEZ —, St R A AR ), RO R s S ISR RS RE -SSR, B 7 R s I
55 H B0 B DR 2 TR SRR S, o2 s DAL 10 3-SR BRI ML AR 38 LA 40 B IR 2

WNK FF R — R 2 Z R Z R L, RIS 2 WAy b s = L i B 2 A 1
Kedhif ATP M R AR TS 4 . WEARI WNK KR 4 MR, 052 WNKL, WNK2, WNK3
FIWNK4, FTA R oL R 5 M 0 B ORI 22 B R B RSB 4 K 3 8 P01 6 g 3R 2 /0
ANZ -2 e S IR R [ 1] Herb, WNKI AT WNK4 J&—Fh/b I LS I . i . Ak b3
B R R I e ot B MEIBL 0 Gordon ZE B AEMIB0RSE R . Ak, AFFFEHH R I WINK S 68 % 1 75
NG ZME T RIs B AR i, DERFRMR T AT[2]. Tk, RE WNK B & i AR ¢
PEH B2 BN 0G,  WFIT 3 Z (R AAH D ] Ay e B v I R AL B g <348 v L Y6 7 3 4 s F L 3
e, PR, ARSCHE WNKL 28 5 5 i A SR T g Fe A — 25k

2. WNK1 &R

WNK1 72 WNK ZC5R 53— MR IR, 2R 2 e AR BRI cDNA SCEE ik MEK Hi
FWH AR R N WNKL R AT 12p13.3, FEF 4K N 150 kb, H 28 MR THE, BHZA
SEEUG s, HEARRALEARFWEZI . R RZERZRET AN AL F[3], FEA 2
MNEFAR, — NN KA (full-length WNK1, L-WNK1), £ 12 kb, T B8RO ITA %58
I A REREFA, 210 kb, BimRIA TENE, BT HEE T 1~4 4MEF, BT — K% 90 bp
1 Eda SMET, BRI AR & A=A 5o G 25k, AR B =% WNK1(kidney-
specific WNK1, KS-WNK1). SR L-WNKIL 72 ¥ JIiE A 1 355 & B R AK T KS-WNKL, {HILAEE IFH 213k
FIRARIE ) 2, KS-WNK1 T B 54 T3 /N (distal convoluted tubule, DCT)AIi% 4% /N (connecting tu-
bule, CNT) [3] [4]. Choate % izt 435 ZH AL ARBH 50 K I, WNKL ZEA [RIZH 23 1) 8 A A B AN ], 765
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ZENA BRI bR RIR e ERA T AN, AR A IEE R WINKL R IA TR, sk, @il
HJEAL Z A H AR KB WNKL 35 T 5 iF DCT Fi4E4 4 (collecting duct, CD), TMifEE Itz 4, HETRIA
TS I BE . BRARETBE. VTRR. 45MBa s KBS RRE 2 I p 4 40h 5 088 RS A R A R i, B2
WNKL 7] BEFE T b H B T N il A2 kAR A

3. WNK1 EH 5 & & 145 M [E 48 <14
3.1. WNK1 EE5 Gordon Z&1E

Gordon ZEAE,  XORRE AR [ B i (pseudohypoaldosteronism type I, PHATL), & —Ff/b DL & Gy
AR AR AL, RIAZ B & LR, A & AR s S AR R R o 25 T TEAT AT /N ek R 5]
Gordon ZEEMEREIR 5 55— Fis AL M B /NVE SO Gitelman ZE S EIEIFAH, —# N “880% 7 , a&E ik
SRR AT B /N L il /N AN AU #4328 T (sodium-chloride cotransporter, NCC)IJRE B2k T #.

Wilson 25 50 & B, WNKL ZE[K 15 P87 R BB AT WNK4 I8 R B &5 P03 R i — B B IR =
XIS RA A 580 Gordon ZEA1E, F£4F WNKL P& FH R AT S80S dr 4 8 PHA2C, 1 WNK4 X
RASHEFN PHA2B, Ih4h, EHDHEFZH 1 SP6aM4k q31~q42 XBPARBHME, KBIHLHER
PHA2A. [AIs, Golbang Z5HF 58 K IN[6], BFA4: 4 WNKA4 A28 K NCC 78 1B /N b Bz 40 I 2 T (1 695
It HAMHI NCC ThRe. 844 WNKL Xf NCC A EHAEH, UFE WNK4 fAERITENL T, 58 4B
WNK 4 Xt NCC fIfEFI[7]. B 50 R 8L, PHA2B & WNK4 3K 8 3978 S 80 WNK4 il NCC
(R FH IS 535 NCC i 14 38 Im T 8075 s 1M PHA2C 2 BT WNKL 1) 15 9 & 7 [ K BU R 580 WNKL
(] MRNA /KPR AR m, MITHEBUE T WNK4 X NCC F], 528 NCC 3% 388 i i £0% »

3.2. WNK1 EE5S5EF#iE

B WE B TR IR RE MR R Pl E 2 R R ENEA, B SME FEEEA. ik PRtz
THITIRE R RN K AR FRBICE LA 4N R &, IS 5 iR, a1, NCC fl b
4 i 47438 & (epithelial sodium channel, ENaC)%%. & #ia i SR HE 2o iR MER FH, —SUE1i%
BEAMIEPUN, W NCC I PLAIE b JRE L& N — &b LR 259 . R0, W9 ER[8], WNK
FIRRA S T NE 2 A B Tk LomiE s E 0, 4R T I &3S 74 DL R i R i i i AR
HIEMEH .

3.2.1. WNK1 EFE 5ME L4515 F (sodium-chloride cotransporter, NCC)

WNKIL #\ Ay 72 B T T 15 809 ~F- i R0 A I i DR BE R 22 o AE B UE A, WINKL R I P AR AL
KS-WNK1 fil L-WNK1. L-WNKZ1 B0E b4 shdEf1 NCC, R BUEM K E R . KS-WNK1 #il
Sy i s SRR A L-WINKL S50 35 PR I BARHIE NCC &R, 1 H, WNK1 7] BH KT WNK4
% NCC F4#I/E FH[9]. Subramanya 23 i AfF 75 WNK1 28 544 L-WNK1. KS-WNK1 %f NCC % WNK4
IR TAE KB, 75 L-WNK1 BHET WNK4 XF NCC #i () [Flif, KS-WNK1 mlid 5 L-WNKL F#H AR
FHHFR L-WNKL XF WNK4 BHETEA, %55 BRI L-WNKL 75 PHAII &3 rh R IA T 3658 NCC g M1
WU R A IR EEREM. W EATR, L-WNKL RIAT 28 FE g AsEA g 5007, 1 KS-WNKL 32
FIAF DCT Ml CNT. [Hk, O’Reilly 32 Hi[10], 7EIEH A, KS-WNKL/L-WNK1 7E DCT 1 CNT
RIS LER R, KS-WNKL BA R REMRSE, ML L-WNKL X WNK4 BsfER, 543
WNK4 Befs 5 2t NCC &, SR, 78 PHAI B3y, T WNKL 2E 1 5857 R Bk,
S8 L-WNKL FIE# 0, 15 KS-WNKL/L-WNK1 ELAE D, Rk, L-WNKL A& 3 WNK4 [f1EH,
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MM IN NCC &1, #4900 DCT £h AW, BEmsmahikE. m WNKL FEREZE /N R A B mm A 2,
WNK1 RNA £k %/ 50%, 550 M52 R 12 mmHg . H 24 B35 WNKL D68 Hf 5 2 T .

3.2.2. WNK1 £H 5 M iiRiE

WNKL A DL I 1 375 0 Bz J57 3825 3808 (serum glucocorticoid kinase, SGK) i35 ENaC i 1%, WNK1 7] %
T SGK gk, HEMIfE Needd H BERRAG MM FLIIRE, T Needd H5 /A m i i WAK B AR GATL il (2 3F
ENaC Hufs I SLig PEsb[11]. Bk, WNKL Ge8235 00 ENaC ¥k, —WF 7 Eon[12], KS-WNK1
B R R 05 A I ] R R85 25 T v, R ENaC SN TR i, i L-WNKL RIA T B8, %
] KS-WNKZ AT fe A2 1 [ R 4% R BN R A2 B Th R A SE L [R]

A, WNKL R 7% 2 3 P47 1 1 2 . KS-WINIKL A L-WINK 78 15 B 5% 7 4438 38 (renal
outer medullar potassium channel, ROMK)y& 14 77 Tt B A M EAEAH . L-WNKZL @i #] ROMK Jik/> 4 1)
HeE, T KS-KNKL #1] L-WNKL X ROKM [EH o thab, i W %% 5 i 7E s o i KRR B, 4k
FRZH KB L-WNKL a0, 11 KS-WNK1 £k, I H ROMK FIiE 2 i T4 5 770 Wi K
FEFEWD T A% Rk, 4 L-WNKL/KS-WNKL [ KT 1B, Al ROMK BEAREHEMES . A1
A&, B S FE R AR BN B AT B0/ B KS-WNKL [ mRNA )3 IE F1 8 15 & & [13]

XL s WNKL B PR o] (2 gk S SO AR B HEtE, I B WNKL A8 ] 3 Bl o6 i & an e
T AR 5 o AR AT AT s WINKL 9838 5 e i A AN sl 4 10 A PR B8 17 9< . Newhouse 25 ) 712
AN BB A P g O R R I Y 19 AR M R I WINKL 22 P47 A, 9 WNKL f 5848 55 7 58 i 1
FRMESRGE 7 k. 534h, Tobin Sl AR A SLIGIE B WNKL () rs880054 55 mi 2 5 il A AL 4L
[14] . Fift , Osada 25X H A 1) KA N BEREAT A 7L, 38 AV rs880054, WNK 1 £ [ /1] rs956868 Fl rs12828016
AL TR S AR A O, I HAEE Na/K SR P 544, B AR R AR B v B N 22 53 S 30 Il &
ALl AT WINKL 2 [R] 48 S i o

3.3. WNK1 EFEEZHRZSHME L MSIME

o I S 3 ] PR R 22 45 (single nucleotide polymorphisms, SNPs) I 25 A SCIR 734, & T 78 i
i A ide e DR S K DR ) 2 BT B e —, EARRI RS, SNPs - ATA A 72 57, X282 7 MR
MR NI AL 22 5. Rk, BEFL SNPs A3 Bh AR AN A (1 38 0 22 53 A (R B AR RO AN (A 0 e T
Sl B 2 0 1 5 K . Tobin 25 78 SR [15], WNKL JUANS LI SNPs Al {5 7 5 1@ A B sh 2 i
AR . Newhouse Z5RF 78 R B, —ANEEIT WNKL J2 55519 SNP 7 5 5 vy I 1 (7™ 5 A B 2 A 4
Kotk I HFRR WNKL FRak 58 0] G852 i Ji R P i 1 (28 SRR 5 i o TSk 1 Xy Bk & (1 [ 16]
P27, WNKI K SNPs A] fig 15 7 00 5 JIE 5 (left ventricular hypertrophy, LVH) [ % 242 & 4 % . WNKL f2
24 [ T Ak ER 1 B4 (mitogen-activated protein kinases, MAPKS) (= 5 i@ i (1) B igig > —, mIBERe1b i
i MAPK Z % A B 40 B /M5 51 35 25 A I S(extracellular signal-regulated kinase 5, ERK5), T ERKS5 {5
I P T RSO LR R (AT E B 2 —, 2010 4E, Kimura TE 258 78 [17] &K B ERKS 15 & 77 611 15 5 )0
WUIEJEAN B b R 2= e 52 A4 B 7175 5 1O WUIE S i B 2R, LVH 270 2 0 I8 P 08 4 v I
OB FEZE AT R B R, A O ML 8 b I RIE ST e 6 TR 7 o

3.4. WNK1 EFH SNPs 5 & 5 3 R a5 B0 H 77 (ACE ) B E A b [E Fr 3 pv B X 14

WNK1 JE K BARANE ACEN RIS IER, (A RSN 7B, M S5k R 1 nl s WNK4 X5
R I /N AR S | NCC mkIVE FH, (843 NCC 3G PEI N, SBUKMIERE[18]. BEAR HH M Lot
BRI ERKE I 12 WNKL B BRI T, HBF WNKL d 2@ i WNK4 BI17E S 8in & E
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WS N, 5 AR R AR FE R AR E, At ACEN B T MM KAk R | A RIKE 1 L
A, T2/ A K B AR S ] ) 23 T ] R 9 2 J8 i WNKs 225 NCC B RRAK PRI B S 7
SEUKMEE T, IHCHEN WNKL K SNPs 5 & Ifi s 855 6 ACEI ZRZ5W B e [ bi (1) /MR 22 S 5%
WNK1 %K SNPs 5 80N [F] 3 0 e SR PR 5| S AR AN [R] . 10 Han Y &5 1 88 I AR A4 i
WNKZ1 %K SNPs 5B R JRF) 5 1% BT B0 R, H A f5 T — 2070 DLVl WNKL 5[]
SNPs 51 JR 75X B 1 (1) 5 e [ 19]

7 I, WNKX 1) SNPs R G T AN [5] A Aot i & P v I PR 8EA% 5 JER I RVT AR B8 24 90 1) 245 R0

4. &

vy 0 — b 2 R R S O > T 7 e I s KO 5 3k PR AN ASOS I B v L P A WL A o 2
FLRHEARE S, THX SR 2 W BN G 7R B BRI N AME . WNKL ZFIEh 248 1Tz
PRMUETE A2 8 1, AEZERR AR BA SR 7 14 DU It 4% R e MR, T REAE SR A M
AL PR A9 PR IR BAT B A P o SR, WINIKL 2§55 /A8 R A P 8 o e D A P LAG 1o R B
WNKZ A ) SNPs 5 5 5 1 e ML RO AR SR PEATS A fp itk — 2D 9. A2, WRIT WINKL 5 I s (AR ek
A ) T o] B DA v L9 B R AL AR, i A 245 P PR P 24575 58 S BN L 24528, I D9 9K el
IRV L Wt SERe i
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