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Abstract

Potassium ion is an important mineral to maintain and regulate body function. It is involved in
many kinds of metabolism. It is closely related to glycogen and protein synthesis. It can regulate
osmotic pressure of liquid inside and outside cells, acid-base balance and affect excitability of
neuromuscular tissue. The abnormal concentration of potassium ion has a great influence on the
function of cell membrane, which can cause serious dysfunction of nerve, smooth muscle and
myocardium, and is related to many diseases. Therefore, the detection methods and high accuracy
of potassium ions have attracted more attention. It is necessary to develop a rapid, reliable and
quantitative method for the analysis of potassium ions for medical diagnosis.
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1. 51§

HETAENMEAREEN TR —, MR ERr A RINSE R . BEREA . R 8 s
RAMEK MR pH PN ECEE. 1FEH SN MEH S T/E 3.5~5.5 mM Z[8], 1E#HRHTE
10~100 mM/24 h [l Y o B KSE AR AR A o] LS (g B, B 0 Ik B ARG S BUR I Dhag s AR LA
OMEZR S e . DR, PR PTEER. RIS T i S e TR e W L. B,
PRS- ROASIN AR A AL 5 FORE RIS ek, B, Ao )L
SRS B8 1 (0 7 VR AT A
2. &R EARPEREE (DNA) 3 - T %

2016 4 Shan Zhang %5 [1]7F1 F XUbsic Bk LI 55 4% IR 165 TR AR PO A7 A= P SR A WU L 37 v (RO BT B 1 ZE Tk
MEFFEAZ IR S W E T G-DYIBARZ 5, 18I W 3 1) 22 ' 5k (A1 S B0 O LR e B 4% 7% (FRET) kA M 44
27 anE 1 B (B Rk : Specific detection of potassium ion in serum by a modified G-quadruplex method).
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Figure 1. Schematic description of K* detection based on the formation of G-quadruplex induced FRET. (a) G-quadruplex
formation of dual-labelled TBA oligonucleotide derivative in the presence of K™ formation induced occurrence of FRET
between FAM and TAMRA; (b) Eliminate the interference of Ca?* and Mg?" ions using EDTA as chelating agent to realize
sensitive and selective K* detection

E 1 #EFRNE G-HEHES FRET mEE. () EHEBETEMANEET, MRE TBA BZERRITEYH G-T
SRR, FAM #1 TAMRA Z[Bl% % FRET; (b) i EDTA {EAZAFIEMRSE FMESFIT, NMEMRE
BiEZFEMRNE ST
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FEATE . R T RN SEZ ERE G G-IUBME, H EDTA M NGB % AR
NESETAEEE T T, [RIRF, Shan Zhang & 7EANE pH AR AL FEAT 100K, AL SRR B pH kA
AN R AT, AN ARSI R B2 FRET BIRUEE 2B A I8 0 i A, AN i 76 A 44 36.5°C
~37.5°C X [A] 520 A K
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2015 4 Zhengbo Chen Z5[2]3#iE T —Fh3E T WUk DNA (dsDNA)F R A5 L Al PicoGreen Yeh(— FhA Xt
PRI GeRh) 2O ot i BURR . i BV AN T LTl F R JE PR IC 2O @R T % o AR IR R Gk H AR FR 5 Gekt
PicoGreen. ssDNA &4 & H H 4h g DNA (ssSDNA). 1E& A HAMERITE LT, PicoGreen AR5 394,
B HANER INENR AF, PicoGreen Jfi N ssDNA XUk 3 5 8o e oi & W Z B, 28 6 9 5 5 9K %,
1EL. A 2 Fros (B F ks Superior fluorescent probe for detection of potassium ion). X F 5 i (6 I B
R 237 pM, FERAMANMG. RESER. FEmrEsm. w R m S s

Figure 2. Schematic illustration of the label-free fluorescent strategy for K™ based on aptamers and PicoGreen dye
Bl 2. EFEB RN PicoGreen R M TARIE RN RHIRER

2015 4E Shujun Zhen Z5[3]4# &AL A7 58075, ssSDNA FI7¢ 6 B i 45 (AO) S ki ic i 7 VAT 40 B8 T4
Mo HEH T BAHE TR, ssDNA R AO iiid n-n HEFA[4] [51091EH JWR £ GO IR 1, AO
(R o 55 BEAN G5 R B 11, AO AR B ot VAR H A IS 11, sSDNA 5418 1T Rk G-PY A,
AO FILL Y G-UIBcfAr AR E 454, JF Hi TR IRIE: 5 8 A S 5 2 8] 1) -m MERRDRZD, 2z
B A RIS RIE6] [7], 1T AOC 5§ G-IUEIAKIE & RS AN BN, A0 BZGE 2 T . & 3
B~ (B F K5 : Graphene oxide amplified fluorescence anisotropy for label-free detection of potassium ion).
XA LAE 10 pM~2 mM 5 B Py kA7t

2016 4E Jingjing Dong 25 [8]FIH 3,4,5-= HAE LI 2, —FE(TMPG, & — FIF Ik AL 2256 Y6 iR 7)) AT ssDNA
HATH R T FEZKIE VR TMPG 1] DL S IEERe ST R A \BE[9], ‘& 7 SIS ) ssDNA 1] L5 TMPG
S FEAARBR I [4], {HAE Y ssSDNA 2L G-I, e g K. W 4 Fros(E R kiE:
Rapid and sensitive detection of potassium ion based on K(+)-induced G-quadruplex and guanine chemilumi-
nescence). IXFh vk ] DA PR H AR S 1, HASIIS A2 T LATE 5 0 Bh N e, Al R > 9 uM.
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Figure 3. The concept and principle of GO amplified fluorescence anisotropy for the label-free detection of K*
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Figure 4. The chemiluminescence (CL) strategy for K* detection. TMPG 3,4,5-trimethoxylphenylglyoxal
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2016 F Le Yang % [5] 1 (Xl H —Fh2E T G-PUIBAR ORI 7V, RE B 4eid i ¢ ot J7 s 6 v v )
PHES T o D G 52 B T SR SORI LR 1 5 52 6 T-4, 8 PRI FIUR IS & EBMVC-BI(Z.%-4-[3,6-
(1 HJ-4- 2SR HEMEIE )9 S-HRME-O-JE] T R 2RV E AR & 40 1 BIES 17T LAUS 3 G-DUIBAA (1)1
%, 35 EBMVC-B #1745 4. WK 5 Ara~(B HKJ8: Direct Fluorescent Detection of Blood Potassium by
lon-Selective Formation of Intermolecular G-Quadruplex and Ligand Binding). X725 11 i 5 v Fl A
0.5~10 mM, Iy H 1 8 I B2 S [l DL R

2 hv (810 nm)
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Figure 5. Schematic illustration for highly selective detection of blood potassium based on K*-Dependent formation of in-
termolecular g-quadruplex and two-photon ligand binding
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JE BT BA UL FEVE S S RE7] [10], MBS T 5RES S S, WE AR TR BT
[ Py SR LA AT D™ A2 SE A 8 A A8, b b S 300 A9 K . 1] 6 P (18 ) >kl Carbon dots as
a fluorescent probe for label-free detection of physiological potassium level in human serum and red blood cells) .
BT EA IR Ay 1.0 x 1072 Mo H 45 525 H A1 R 12 W o 1 FA 1) B9 72 Rk R SRAT 1 45 R AR — 5,
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Figure 6. Schematic illustration of detection of physiological potassium level in human serum and red blood cells based on
fluorescent CDs
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2016 4 Marta Jarczewska 25[12]JF & T DNA EERAE IR AZ,  FH RAG A 25 7 1) Bk AL I 3%
I Au-S SRR R EEAL 1 IE O AR E [ e R Bl b, HUBEULIE SR F 7R R L T (MB), TR -2- FF A
TEPRHI(AQMS) FI NayFe(CN)e [T HLIRARAL, Al FH 77 B AR 2L (SWV) I E IR L o an &) 7 P (181 A SHe:
Direct Fluorescent Detection of Blood Potassium by lon-Selective Formation of Intermolecular G-Quadruplex
and Ligand Binding). WF7i3RM, SHEF45EMIERAAT S, 24 15-mer # i BE Fo Ao 4 1 25 F0 )
i, EACATE 107° 2 107° M Y PRI 2R M, AR IR A 2.31 x 107° M.

Figure 7. Aptamer-based biosensor behaviour in the presence of potassium ions
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THIREE, FIIER N 50 nM. 48 8 Fras (& F ki : An aptasensor for detection of potassium ions based on
RecJ(f) exonuclease mediated signal amplification).
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Figure 8. lllustration of the aptasensor for K* with RecJ; exonuclease mediated signal amplification
[ 8. A ReckiZBIMNEEN SEFSHATER

2019 4 H. X. Zhang “5[1410f 7045 B E W, 1-5 24-18-7i-6(1-aza-18-crown-6)H i 35 12 i i s B i B it
AN B (GO)ThRel, TR T AN . N5 E GO EAMEMEN R EM KL, KA B
BEA3E (E1S) 7 VA AN B 1 . 76 EIS M, 1-aza-18-crown-6 #2457 TR BIHRET IVE L, B3R 1,
FSBIEEAMEGIN T &M E TR . RS BT UREE RN, 2 AR R T (V) A 4 B8 HLBH (Ret)
BRI . ARYE Ret (784, BT LARI BRI G B B U o PR R L P 2 A TR o B B ) R e e
TN 107~10" M, KR A 107° M.

6. tbk

2018 4= Mahboube Naderi %[ 15] 7 & Bt A% B R F 299 K B0RE RN BH B8 1~ ek A 04 =5 7 . A
SIS 3R AS [ 0 (P 0 AR ¢ €0, 22 ) ) SR DX 43 K o TG B B 1 o A P A R A SR At SR Bl 4 oK
FURLIE TR B TR B FITSE M, AR RN B iAo, SRR, RERE, BEHG
S OO S ], AT IEECAR R e 9K BRI AN GRS SR 10, X AT AR TR GBIt (4L
() B AN KO AN 38 (A K G kE, £ 420 nm T 530 nm Ab PSR4 40 - AT WLIE), IMAFESF 5, SiEmik
Z (B EER A ) R EUE R S SRR R AR 2, HT 5 @R AT & G-TUBE AL, TBH & 74kl
25| 2 B G AN AR ) 25, %, VN IR B W FE (AR it X AT e A2 B 0 (R 1R 4 4 K AORE 11 7 £21)
M A H S, EAMGIEEE 530 nm RS FEACFT 700 nm (SR B2 3G SR A B, W 9 PR (B
SRR : Naked-eye detection of potassium ions in a novel gold nanoparticle aggregation-based aptasensor). X
IR AN TG B Z IR [ BIAKB0RL ., AT SIS EREE, JFEAEREERT, ARKEZHE
T EAR ST, I VERR A 4.4 nM.
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Figure 9. Schematic illustration of the potassium sensing system
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2019 4F Jiaoyan Qiu Z5[16]:i8 i jol ok et 4 g Kok A I A 38 . R PR S kT LB T Au-N ]
SEESYPKRR TR, BT 5l LT ESER, NES T S9KBRRE . S9KBURE
TR S 2T 38 N K €8, FFAE 620 nm BEAE HY B — AMRFAEMRAC U6 st gl A2 i, 4- 2 22K 1-18- 7 -6(ABC)
PR T2 % 2:1 MFeE =INAE G451, BT RSILE, 2155 ABC BG40 KRR 1 R4
1 10 B (B Fr k35 - Rapid colorimetric detection of potassium ions based on crown ether modified Au NPs
sensor) . i i 4 4K UKL (1) 5 AR R 2 [T 46 B 4 L 4R (SPR) MRS U (1 A8 4k, T8 B8 1 1D T A 1 400 #
W77 2 R RS U B A 40 uML, 284 a] WG RERS IUBR 9 5.24 uM,  FF HAX T 20 438 B AT 56 skl a2
AT RIBRE S AR S, 5 r R A 55 B3 140 5 1% (1ICP-MS) R ) 25 SR — B
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Figure 10. Mechanism of the colorimetric detection method for K* based on ABC modified AuNPs
10. ABC f&4frE) AuNPs bt 48 0$R 25 T4138

2019 4 Gang Shen Z[17]1FIH FH# SRl TBA BL & Y BSR4, BN T — Pk dett . m R
FE R B AR M AR AN B B T I 7 . I8 54 - n eI &, Ykl DMSB(3- £ 2k-2-[3-(3- £ 4-3-2R Al
B G- 2- 0. 7. 48)-2- FF Bk P - 10 2R 00 A S50 IR A ) T A st LG 485 5 5 A4 (TBA) G- IU B S5 M Bl . A TE
K*7E4E T IR TBA-gdplex AESR 2115 S DMSB [ J-B &5 5. T PO B TRELALL K s R 45 &
FifasE TBA ) G-VU%E, 24 PO™77/Eit, DMSB [ J-REE(ES U R %, 455K, DMSB 413 fifk
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Figure 11. Schematic representation for the detection of K* and Pb?* ions
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2016 4 Hongyang Su <5 [18] 1 UK {HFH 1 LR 7K 2 T4 FH 4 22 IS F9 592 P AR L 375 P f) 2 AR
e HRFURIE N R IR B KR T, 2RV UE T %R b, i B R 2 Al R
WA, WO R RRFERIE o R P A 1 AN 18 1 08 I ML AR IR B oMk r),  AERRVEAN Bl PR 26 AR T, AT L
TEAT B STV S R ol A 1Y S«
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Figure 12. Raman spectra of potassium-sodium cobaltinitrite (A) and sodium cobaltinitrite (B)
B 12. $hTAEER RN (A) RN T AHER S (B) IR B i
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AP TTE AT DL IR B 1 E A, I HAE S SN AR 2 BUN G, wT LSRR B E A
RIS R 5 TG 75 oo TIALEE . B9 — R R B A (KR AE 7 2 0 7E 827 ot A, AT LA Sk L AR Ue SR IE 1 4
BT HAAAE, B RIFRESMEMEIE, K2y UL E] 0.01 mM, ATHI T TRIE R Eair,
I BN PR T 2 2 Bl e SE e 1K — A Fl A B i BEAT PRI &5 A K0 S I N LY
FRER B SR k. W 12 s (B RIE: Detection of physiological potassium ions level in human
serum by Raman scattering spectroscopy).
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