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RS =7 (1) g AR 2R IR L 0 M Ak 22 R T, 0 5 2% 28 00 i 0 B BOR 5 ik 4l 5 v
FIOCUEPAE L b5, AL AR B, AT Rl A i, B
B LUK LT SR LS S RO B AN S F K AL S RO R L M A S A FEAR G A
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RERZFRIKER A LEMRAT, 130022, K&

BV L (EBFCs) 72— 28 LABE ALK A= W AL 57 e e A o HLRE () 4R
REVREEILIEE . [Fl%E EBFCs, AR T UL R 5 TH W 7

X EBFCs HHLREAEMLIEES: EHEAMDIEEIRESE. B HLRRAR K BT K mT %
S A BN AT . R FTARAIAGE AR, K GOx (8 GDH) BHHR 5 HLZ% Fa AR
MnO2 43¢, I 7 /N4 EBFCs, FARAEFE. mE. vl — M & . T,
BATREAEY AR RB AN S S S LR aLs s, WA —ME e (PB/
PW) A R HEE GRAHSD S ER B AR LRSS . R FRE & at, ¥
LOD BH#%5 PTTh YA A, MR FLIR/ 2 SOt A kbl B it (1) B (L B A= e ik s,
SEHUT VR FLBR IR B K 355 rp o' RS 58 114 [ B W0 o T SRSt a0 3o s 21 8 A 3 B B
FHL, s S R IS B

A% EBFCs MITIRe KB T M T — RIIBFAEV B ER R, & ERAEY
LR AL 5 % B AL S B R AE X456, 2T EBFCs HIHEAATERE . BT RIS T /KIE G R
ARG AL, ST T R R TCARRIRAS T K BHBE S5 2R P 5 A4 27 e 1) 1= o3 0375 Vit FEL R
I E S Al . RN, BEX BRI SR A G IR Rl a8k R B, F PPy HILZS HAR 51 ARG
WARZR A, SEELT X KPHRE RIS LA 5564k, AR PO IR R BT 51 M BBV FE AL A&
S ] AL T — AN ATAT R ) SR

4837 . EBFCs, PBFCs, Biosensor, Self-powered biosensor, Solar Energy

B BT EF R, EXARRFERETZ RS, o B 5K E S =m0

PRENAISCHY;  R S = 2 M R 22 AT TR RHIT BTk
S CHR:

[1] Biosens. Bioelectron., 2021, 177, 112975; ACS Sens,, 2019, 4, 2631
[2] Angew. Chem. Int. Ed., 2018, 57, 1547; J. Am. Chem. Soc., 2019, 141, 16414
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FKH L. RIBUFNLEI UL G YT A% E A IEF E BB AL .

BmT# (DPD J7id 2 R R SR A AL AE P 5y TA EAE B k. B
RETAEMS FEMBEREESRRE. MR BERRTIR I AV oA EAE AR
SEmIFR TR CAR BN 124 053 815 1 . DPL 7 vt 8 R T A8 5] BT 78 A0 4 -
gk, REEEE. BRI TRRTT .

PATTE B L AE N DUl T35 77 15 (DP) B S A9 o T A BAE B 5 3T THRER, §F
WIZE R DPI 775 DNA 5259175 7. DNA 548 8 A BAE 77 kT 79, i
HIFRATIENH DPIL AR T Ap A5k, AB A5 Apo E WHRIAHE /R, HBT
AR A4 Apo B4 A B = I BB /R FRIG BRE 1 AU -

O E 5 B 2R B2 4 (No. 2162780047) 1) 3 .

RHIE: TR AV A EAER; DNA; BAR
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[F) AR B LA M Lo 512, BIF 1) H oo 20 B v SR SRR AR B () 5 Y S, R SR E e
M JOREH R @ AR RIX 7, MR HEI2TT S AR ;s T8 Gl o 75 fe i,
W] LA T Mg 63 /0697 (PDT) FIEg) /5697 (SDT) o HizO Gk 1
BRREFRTE . SBER . X Z ERE I IE M

) {

Wm N ey RIEHETRFEER. LB, FEBARR L. Rt TEZ
BRI = A PEAM S IREG S Em i dh bR R B PEATISESH
MR R 2T AR EENFHEML T, BRI JOURE . AP
RIEE, RS R OITED ., ML 0 A 2R e S R ™ WAL R, 20 TR AT R R
R RN K BB AR, ZENERIR WO RER" . 2017 ST E
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WHE:

TGS T A AL B R B IR i, IR EeTE SR A Sl A A i AR IR AR
1o GHHIR FE S TE N SRR SR [ MR 1 T A, e ik 40 BRI FE S 00T DA T A 4 PR f AR 2
RSB, FHX S Fhan i S 31T 548 4.

N T A A i S AT R AT AT, FRATIIE T IR B SR T R T 2 4 i TE 2R
ARG, FIELERFAINL IR B B R OIRES R TSR0 . e iR A . i % R e BAT]
WEFE T SR =2 Je A8 53 A A A IR B2 1R AR 4k, IR TR RIS A2 PE F T SR e R 2l
M2 A375 IR AR AL T AR LI BEAT WD AR [ 1) [FI St 9 B0 24 P i 32
Ak, WATKE T P-W Mg BIE 248, $145 7 WHCK R IRIREE, %Th
SEIR TN B MR AR ARSI, Rl Z R AR T MR R S (MIM) A A
FAK KT I 40 O TE =Bk B S8 A2 B 25 I A AN [F) () i SRR AE o i — 2Dt T AR
B ZE 50 IR I B R 40, Ik D XA H A 22 4392 A B bt e v R | U251 41 e )L
ATV B 7 385 5 0 2 ) AR, I R LA [0 4 0 3R I 3t ) 58 ) 2 2% SRA7 A S 35 22 5[ 2)

P o AR IR PN B A R B . @) IR 7 v SRR s o) R B A LA 4
RS s o) A UL A 0 2 A M iR P2 [ 2] -

"~ el -~
‘.v . .-Av ‘
h ¢
s'&mﬁWMA [-| Wi g

R AHMRIEEE . AR, Z TR

S MR-

[1] YuS, LiC, DingY ,etal. Pharmaceutical Biology 58 (2020) 208-218.

[2] HanY, He W, et a. Journa of Southeast University (English Edition), 2021, (2021):
1-7.
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BT R TR N T A B PRSI RT RPEJ 1Y) d S 9oK R, T8 /245
RN TG T H BT BUR PRI 4E - PR TOCPOR R, YERIL MRy, s
FEPE S DOCR IS BAS TIARYE RSP M BB TS . BRI 2 A R OGIE 2= T XA,
HF . BT RUEICS NI R RO R, TR M T RS I K
REFth . EVIARIC IR SR . SR, 5B KR T AEPORM B TEREIE S, B
ARy KRBT MELUR BRI RIS AS AR RE, O A XE DA 2 DA B 75 3K
ABIAM 2001 0140, —HBOI AR E 7 /OSSR T, R85 0t &
T RAE IR RS SR BT G WoR YU N . TELE, BRI T BT RS R0 T
MR BRI BN TAS e AR, 2 200 -250C ey iR E BN il 4 B 2R SE e gi A, 1tk
REf s, BAAMmIzEs /1.
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R AL R ARG AEN, Hi2W, ARIESEIRE, XSG TAEmRY . 9
KEOR, JEHE. REPE. N TR ReEIE, CIHPOE, #Em . SR, R
WIS . PR E A A B A TR R ET R, & A T S [ 0h G (1) e
IS, RATEMNEMER N %, R 56, AN TR, KEIRF AREEYMERE EE
W, SRR TR S8R AR S0, 24EEBMEEG. N-Hl-BAZH
SERETTIN, KBRS EGZMIIGEM ] 78k, aTEANSEEYMEEK, ST, &
BEALEE, BASRT, BEemE 542, W s, BAGKSTF R RRENT, kiR
A AE B 1) microRNA/CtDNA/ S F R BIIREN W T RIS EE L 4K S B0AR 7 T35 =
JRFIAR . BT TR R FE B 5 07K PR A T . AR bsie
A6 00 £ 350 R B AN T vk S T T bR .

REEE: TR, 0KSIr: e

S 3R -

[1] Jin, X.; Liu, C.; Xu, T.*; Su, L.; Zhang, X.*, Artificial intelligence biosensors. Challenges and
prospects. Biosens Bioelectron 2020, 165, 112412.

[2] Liu, C.; Cao, Y.; Cheng, Y.; Wang, D.; Xu, T.; Su, L.; Zhang, X.*; Dong, H.*, An open source
and reduce expenditure ROS generation strategy for chemodynamic/photodynamic synergistic
therapy. Nat. Commun. 2020, 11 (1), 1735.
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HE.

SR eIl sl e ) 2 A 0 TR R R T A AN AR A rR A B 22 . SR, AR
PR R il s 2 olalii S i eSS o S SR A 2R B T3 7215 5 AR AL
PRIk, Z 7R AE R R, 7 R S SO 1 S S AL A S T

FAVNH— BB T IR Tl AR I < 128 7S M5 5 AR AR [1-3] . %
T, FATHRIIME T ET Au-C=C FHEIEE R Fe2+ AL A AL RS, 4G mfby. Bl
FAREHAR, BATVRI L JZ SO Fe2+ 2 BRI IR (W42, 12 R AR 7R IR ER
AE A AR LI FE SR AL 1T AR [4] o BAT 138 T i f s v A BRIBCF el 4] S B E i A 50
R BRI R 22 1 AL A5 5 S0 A AR UIT8] A B S AR AL K SE i R A E |,
IR SEDUAE A2 o T8 B P00 Fa Al o S AR B 5 R INE [ 5] o R4, AT — Dy — b
UL S G AR 4ERE A, S g BN 7 AR X 4 oh Ca+HIIK EEAZ 1L
SWE e R AL, KL XU ROS X Ca2+ 5 Mph £ et - 2 A B3 50 6] .

REEW: ARG W RALEREES 2T AL

SR

[1]. Liu, L., Zhao, F.,, Liu, W., Zhu, T., Zhang, J. Z. H., Chen, C., Dai, Z., Peng, H., Huang, J-L .,
Hu, Q., Bu, W,, Tian, Y. Angew. Chem. Int. Ed. 2017, 56(2017), 10471-10475.

[2]. Liu, W., Dong, H., Zhang, L ., Tian, Y. Angew. Chem. Int. Ed., 56(2017), 16328-16332.

[3]. Dong, H., Zhou, Q., Zhang, L ., Tian, Y. Angew. Chem. Int. Ed., 58(2019) 13948-13953.

[4]. Zhao, F., Liu, Y., Dong, H., Feng, S., Shi, G., Lin, L., Tian, Y. Angew. Chem. Int. Ed., 59(2020),
10426-10430.

[5]. Zhang, C., Liu, Z., Zhang, L., Zhu, A., Liao, F., Wan, J., Zhou, J., Tian, Y. Angew. Chem. Int.
Ed. 59(2020), 20499-20507.

[6]. Liu, Y., Liu, Z., Zhao, F., Tian, Y. Angew. Chem. Int. Ed., 60(2021), 14429.
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Kinetically Orthogonal Probe for Simultaneous
M easurement of H,S and Nitroreductase: a Refined
Method to Predict the I nvasiveness of Tumor Cell

Jialaing Xiong, Yu Wang, Xue Jiang, Qionglin Liang*

Department of Chemistry, Tsinghua University, Beijing, 100084
(E-mail: lianggl @tsinghua.edu.cn)

Abstract: Due to the significant increase of nitroreductase in tumor tissues and its close
relationship with tumor invasiveness, its concentration is widely used to predict tumor
invasiveness. However, as for the fluorescence detection method which is the most common
for nitroreductase detection, hydrogen sulfide, which aso has the ability of invasion
promotion and nitro reduction, will cause indistinguishable interference to the measurement
of nitroreductase. In addition, hydrogen sulfide has a generation path independent of hypoxia,
and the above interference may lead to wrong judgment of tumor invasiveness. These
problems are especially common in several kinds of cancer represented by breast cancer and
colon cancer. Because of this, we combined the kinetic discrimination and thermodynamic
signal amplification strategies and constructed a kinetic orthogonal fluorescent probe, which
distinguishes the mixed signals through the distinctive slope of the different time range, to
realize the simultaneous measurement of nitroreductase and hydrogen sulfide and a more
accurate and comprehensive evaluation of tumor invasiveness.

Keywords: fluorescent probe; kinetically orthogonal; distinguishing of hydrogen sulfide
and nitroreductase; colon tumor; prediction of invasiveness
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WHE
VA S PT DA TG A0 40E S 0 S R 00 B ATLAAS P R e P o 1 5 8 A S AR I AR,
TR HR T A RET (S T 50 R e AR G . FRATTRI R ER 40 M B x) Th e 4ok i1
BEEAT T A, S5GEMNER R IR R, M HA U0 AV AH 2 P AR e 5 )
YRR AR E RS, SEIL T 5 A T A TR v TR G 5 Vel 12 5 1) e £ £ EE BRI
HET, R A MR AR RS K R A AN BRI KAZ T R S8, FIH EVRAR MO ZEIE . Rl
RL%E H S AEY 2 IhRE, SaW B, oAyt . 9REEcE, Kdnr Faem
RIFSYT R4, M FH. ARl 25800 1 Z B B ThRE VR SR 9, SEEL 1 L
S O ML 000 S TR R W v RIBUZ YT [1-6] o X SEBF FE 3R AL T — PR R AR W ip el il 47
B = 02T T R
SHER
[11 L.Huang, W. Nig, J. Zhang, et.al., Acc. Chem. Res., 2020, 53(1): 276-287.
21 G.Wu,J. Zhang, Q. Zhao, et.al., Angew. Chem. Int. Ed., 2020, 59(10):
4068-4074.
3] K. Xiong, W.Wd, Y, Jin, et.a., Adv. Mater., 2016, 28(36): 7929-7935.
[4 W.Nie, G. Wu; J. Zhang, et.al., Angew. Chem. Int. Ed., 2020, 59(5):
2018-2022.
(5] J.Ding, G.Lu, W. Nig, et.a., Adv. Mater., 2021, 2005562.
6] L. Zuo,W. Nie S. Yu,eta. Angew. Chem. Int. Ed., 2021,
anie.202109258.
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A U RE 8] (1 R RO e B2 SRR I — % Lo L. Biltn, (N B2
IATTEG FE T TR RO AL S AN T T TR B AL S RO BT
T R LR 2R, A& TR B R A s A RLE AR D, i R
i PERE AL RIE PEA R GUORBRAT R 2 1 es U7 20 R (0 T L AT 25 R A 00 e ) 1k
e, FERPEE A5, S EiEieg T IF 2 EENA. B DIuERB AR, R ENITR
RIGIN, BRADEHE 7 a5 AR T i = A AE BRI . Biltn,  CRINBEAERR A
SAREACER (g-CND AH LT S8kt T BRI T, IRl gz A — AR E e g ~F 340k
TEAL TR I 7K o0 e ) S A R 0 A0 (K 0 SRR BT o FRATT (R T3 AR A Bl g-CNH A el
FeartRe, AL Bt — PRt O iR . Ik, g-CNRIE N — A AL
1T R BRSO L BBUROR R, B S5 LAl ATk — 2D S L T AR AD AT, A H
I AT AR B AT R R P T

ST, REg-CNFI TG LT, 3R iR (1 RN FEE, A 2 Bk, —J5i,
g-CNDIG FL G 46 50y o 2ot A o 55 ) B R 428, X Lo b B AR 431 D RE B T IO AT o FLAr
P34 I A AT F F DR SR 1 ;. 53—l g-CNS BARIS T a8
PEAR S FMPE ZE . BSEXEEPhR, TR, TADTRE 7RO AR 7T, il
ST TR SR A S, Hn T g-CNEE RGN 7> T 45 MRS A T ThRE BRI 16
BEAEA E, M4 22 BT AR B IR B JB BC A7 553845, 9% 1 g-CNJIRURR F) L1 45 4
T HHEDE R AR IR, 08 1 PR AR N F ) 3 0 22 AN SIS SR T 58
PP G2 A TR Tk, S CARIRR B . WFREATAT SR, AT
TR RACRROCER B G 2 BT FT T BB BoR

REEW: WY JolE B T

S 3R

[1] C. Huang, Y. Wen, J. Ma, D. Dong, Y. Shen, S. Liu, H. Ma, Y. Zhang, Nat. Commun.
2021, 12, 320.

[2] Y. Xu, J. Xue, Q. Zhou, Y. Zheng, X. Chen, S. Liu, Y. Shen, Y. Zhang, Angew.
Chem. Int. Ed. 2020, 59, 14498.

[3] T. Zhao, Q. Zhou, Y. Lv, D. Han, K. Wu, L. Zhao, Y. Shen, S. Liu, Y. Zhang, Angew.
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140, 2801.
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WE:

Tobric gl f & 253 2% (Celular label-free integrative pharmacology, CLIP) £iA &
A0 FE AR R B — A v 20 R R A2 B RO, 1 TR 4 52 24 W R ) B A o B L
S ILARUE T IO 2 R WA 338 A 70 B T AR A R PRI, AT S B 247 ) 5 i P RS s R O 2%
[1], BAELTrrd. . O, ST o#mEErffa. 23 2E0KE,
CLIPH AR TSI 1 2 AN, Fral &7 G & H B EL 2 {4 (G protein-coupled receptors,
GPCRe)®ilth. 124 M1k, ARRBH /%A & ERIE 7 #+> GPCRs, #iltnffizs
B 2R 2 AK2]« Bl B2 AK[3] . JEITER 32 A [4], IXLLZ AR TEAE TR . M RS
PRI S AE Fo % 58 GEI5 0 55 B KI5 o

RIRF=W R 2 R BB UR, T RIE MMER 22956 S &9, 3841
FIF CLIP HiARTEH T4~ GPCRs _Liifiik T 30 RFhHZitt. o+ EEA KK
a0, KT LA E R RGN 1, Ao RiE P E AR B N EE S Tk
EW, IEEAA YR SR TR A AR RRER AR PR IRSE. ShAl, BRATERA
S VEAL S YR N 25 38 R A FHALS S80I 58 07 T W BT T B e ke, 9 an JeATT R H
CLIP FEARYIZ B iGN 25 1697 Fr R b Rm B il R I 5500 . . RFIRAE G
VEFHALEELS], MR 1 o 9 28 5 2404 o IR 1) 24 25 0 ot BR Al [ 4] 4%

R ERTH,  IXESHIE FONTE AL A Y I e 251 o 2 BEAL I SR T A SR,
Xf T HESh B G BARE BT =

REEH: CAMCHMRES AR ZHR, GEAMBZ: KRB, iwIEmiL: 1
FIALA

SRR

[1] F. Ye, Assay Drug Dev Technol 4 (2006) 583-595.

[2] T. Hou, L. Shi, J. Wang, L. Wei, L. Qu, X. Zhang, X. Liang, Pharmacol Res 108

(2016) 39-45.

[3] T. Hou, F. Xu, X. Peng, H. Zhou, X. Zhang, M. Qiu, J. Wang, Y. Liu, X. Liang, J

Ethnopharmacol 270 (2021) 113872.

[4] F. Xu, P. Wang, X. Zhang, T. Hou, L. Qu, C. Wang, J. Wang, Y. Liu, X. Liang,

Pharmacol Res 163 (2021) 105173.
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HE.
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RIBEE] T REIMEN, KRR EY) ) THE S ERD, R S22 e#ieg
AE SR VIR . FATA eI 15 5 BRI (K AL A AR IR B, SEBIL A K T3
T RFAETT S R INAG I s A4S 1 2 PR 57 i B AL 1K) =4S BT B RS, £ I H
HIREIRZN T, ERGOKRL T B R AT N = 455 3 TR 2 i, FER P BUSEsH, 1%55
P R 57 R A o ) R T 00 9 A0, ) P T B B L e W ) v R ABRE AN
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Fig. 1 A programmable nanopore reactor for single molecule sensing of monatomic ions or small
molecules.
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Fig. 1 TEM image of the Au aerogel (left) and a real-time and non-invasive glucose monitoring (right).
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A dielectric gap confined between two plasmonic metal nanoparticles can generate a
strongly localized electric field upon excitation of a specific bonding dipole plasmon (BDP)
mode. Such a greatly enhanced light field (hotspot) is highly favorable for detecting
molecules existing a a very low concentration (or single molecules) by surface enhanced
Raman spectroscopy (SERS). The enhancement of a SERS signal is proportional to the fourth
power of an electric field gain in the hotspot such that any structural changes to the hotspot
will significantly ater the Raman intensity. Therefore, building solution-dispersible colloidal
SERS hotspots with precise/reproducible structural parameters is key to solving the above
problem. Herein we present a DNA-directed strategy to realize controllable “colloidal
interactions” inside DNA-bonded nanoparticle dimers. Strong plasmonic coupling
corresponding to sub-1.5-nm interparticle gaps with significantly intensified light field is
achieved, representing a unique class of SERS hotspots dispersible in a homogenous sol ution.

4. Nanoparticle, DNA, strong coupling, SERS
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Researchesof cellular uptake of nanoparticles is important for understanding cell
functions, such as essential-materia transport and cell signaling, which is fundamentally
important towide-ranging fields from nanotoxicology to drug delivery.*? In the past few
decades, researchers have systematically studied the endocytosis mechanism of nanoparticles
with different physico-chemical characteristics, including size, shape, surface modification,
etc.® However, in addition to nanoparticles, the endocytosis of nanoparticles is also shaped
bycell properties and local environment of the cells. Furthermorethe cellularuptake of
nanoparticles is an extremely complicated spatiotemporal heterogeneous dynamic process.
Hence, to avoid data information loss, several single particle tracking methods have been
developed and applied to study the cellularuptakedynamics of nanoparticles.” * Here, we
systematically observed and analyzed the endocytosis dynamics of plasmonic gold nanorods
(AuNRs)throughdark-field microscopywith different factors, including AUNRs with different
surface modifications, different cell lines, and different cell culture environments.In addition,
we aso analyzed the whole dynamiccellularuptake process of AUNRs in detailto show how
the AuNRsbecome more cell-friendly, how the AuNRs find transmembrane sites and enter
cells, and how the AuNRsare efficiently transported through the cytoskeleton.Our research
presentsan overall and comprehensive physical picture for cellular uptake of nanoparticles,
which provides an important reference for the development of nanotoxicity and precision

nanomedicine.
g&% 1. Different Nanoparticles 2. Different Cells

\g’ﬁ 3. Local environment

s =
I

Figure 1.Schematic diagram of dynamic cellular uptake process of single gold nanorods.
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Abstract:

The understanding of molecular mechanism of aptamer recognition and the rationa
design of highly functional aptamers to a great extent depend on structural determination of
the high-resolution structures of aptamer-target complex. However, to date, the number of
aptamer—ligand structuresis still small in PDB database. Ochratoxin A (OTA) is a widespread
food-contaminating mycotoxin mainly produced by fungal species Aspergillus ochraceus and
Penicillium verrucosum. OTA is considered to pose a serious health threat to both humans and
animals due to its nephrotoxicity and carcinogenicity[1]. A 36-mer OTA binding DNA
aptamer (OBA36), which shows high affinity binding to OTA, but bind OTB, which is a
nonchlorinated structural analogue of OTA, 100-fold less affinity compared to OTA[2], has
been incorporated into a vast variety of aptasensor platforms for OTA detection. Due to the
lack of high-resolution structures of aptamer complex, the molecular mechanism of aptamer
discriminatory recognition of two analogs OTA and OTB remains unknown. Herein we gain
insights into the structural basis for specific molecular recognition of OTA by aptamer
through the high-resolution solution structures of OTA bound to aptamer by NMR
spectroscopy. Our results indicate that the aptamer forms duplex-quadruplex structural
scaffold. OTA is located at the junction between the double helix and G-quadruplex. The
halogen bonds play an important role in discriminating between OTA and OTB. The present
research contributes to a deeper understanding of molecular recognition and will facilitate the
development of new aptamer biosensors for biomedical research.

Keywords: ochratoxin A, aptamer, NMR, high-resolution structure, recognition
mechanism
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n-n HERUE A B AL AR KR T R AR AR . X PR R EEAE I R 46 0 1 4L 5 R g Kok 1
Z AR S 3 MRET %4 ON BRI TL SufgtEfe . 43R4 1) Kk #E m) 40
J&i » R YA I MM P-2 S8 i Big D)/ F K MERT % F AL U MRET #R4+
OFF, T1VK&E, S H brBE e RGN, 75 27 40 B B I 2 1 HE R R 02 I LA
T LT 8 W T T R AERARAE R
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FLHERH B PR EN TR A5 A I8 2 T8 P EE 0 6 A R e X Ok B 5 B
PSS S . B LR eRa i M B IR A S D IR ER e R X B T4t . BATTi %
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Fag AR A d . Ik, TPE-NT B85 F] T w5 1 S0t AR 204 i s e 57
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MitoTracker Green

&in

EEE{)

F (au

a). ICP-MS S35 Epkig St REAH LA N € B EE D A T/F/RIEE , b).[A) 10 uM TPE-NT
1 2 uM Mito Tracker Green FEBHJ Lovo ZHRZANN 10 uM CCCP JRRATRIRTSRIERAG. EEFIR 10 pm,
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A e R AESE R o M 7k, SEBL T 4R AN R 1 v 78 S AR L e o dr 4] . 2P
M, FRATWHE] 7 PUAAS R FIREPE SRR R, AN [ 240 P o o R A b R e R 1 0 S
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Abstract:

Along with the development of system biology, omics studies have been increasingly
employed in life science and related fields. Usually, hetero source samples are being used for
omics studies at different levels. For example, a liver tissue sample separated from a bulk
liver may be used for metabolomics studies while it could not be used for either proteinomics
nor lipidomics studies, because each omics study requires a dedicated purpose-based sample
pretreatment procedure, and thus the specific tissue sample. On the other hand, the small
molecules, particularly the extracellular metabolites, might spread at long distances since they
are likely diffused much more easily than either proteins or lipids. Consequently,
heterogenous distribution among the metabolites, lipids and proteins could be achieved in a
bulk tissue, especialy for different cell lines. Theoretically, the logic linkage between the
results obtained in different omics studies using different tissue samples might not be reliable
asit was believed.

In our laboratory, using the unique technique termed as internal extractive electrospray
ionization mass spectrometry (iEESI-MS)!™ 2, the metabolites, lipids and proteins were
successively fingerprinted in the mass spectra requiring one tissue sample loading and no
offline pretreatment. Therefore, the omics data of proteins, lipids and metabolites were
obtained using the exactly identical tissue sample, which resulted in improved performance
for cancer differentiation in tumor detection and well consistent results in comparative studies
of molecular alterations upon cancer between mice and humans. The method and the
experimental data as well will be presented, and the possible mechanism behind the
performance will be briefly discussed.

Keywords:. internal extractive electrospray ionization mass spectrometry, omics study,
system biology, liver cancer, tissue analysis.
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Fe [AAZ R 7048 . Balter 55 Niki& 1 e B MR P AFAE Cu Ml S Rz 3R 7018 Rtk A&
SE [FIAL R o TR I 1 AN R LME R B TFBL, Rl PR BT AT UL A KRB s 0 A AR e
RIS DA AR AR o AT BRI IR A A e S 3 B 28 B AR P e 27 AR R e MR R AL
SRR PRI, T8I W TOROR 3 I R R RN, e T T BUT R AR bR H Y
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PR EIRE 3 BB R A R ZE W Cu [RIAE 01, HL RIS 28 2H ROoxt -0 1 i o2 SR B
FEz s TR N . FATHIWE TR, M < A€ [RIAE 348 SUA BB oy — Rl 2
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Rew: REFRMRME. SRR, BWiEk. YRSy, il
SRR

[1] Walczyk, T.; von Blanckenburg, F. Natural Iron Isotope Variations in Human Blood,
[2] Science 2002, 295, 2065-2066.

[3] Krayenbuehl, P-A.; Walczyk, T.; Schoenberg, R.; von Blanckenburg, F.; Schulthess,
[4] G. Hereditary hemochromatosisis reflected in the iron isotope composition of blood.
[5] Blood 2005, 105, 3812-3816.

[6] Balter, V.; daCosta, A. N.; Bondanese, V. P; Jaouen, K.; Lamboux, A.; Sangragrang,
[7] S.; Vincent, N.; Fourel, F.; Téouk, P; Gigou, M.; Léuyer, C.; Srivatanakul, P;

[8] Bréhot, C.; Albaréle, F.; Hainaut, P. Natural variations of copper and sulfur stable
[9] isotopesin blood of hepatocellular carcinoma patients. PNAS 2015, 112, 982-985.

46



SCCS 2821

SRR ERARNEREERRAFNA

HAin%E
MARKAKZFUER
Email: tianrj @sustech.edu.cn

WE:

B A A AR AR D A SR R G AR AU S B T 1A SRR AT
[N G 5 P A1 ) i DR A = AR B, 3 1 o A ) 2 T S0 H AR 5 PE AT E R E U s
HARARKAEAR, QFLESE. MRNREN. EEREKHETERN. &8
JoR )R JEAB S . H AT VRN Shot-gun B8 5 21 22 0 A 44 7 ZEREAT SR 2% [ FF dh BT AL 2,
1 2y 3 FSACRAT: ity (V043 R T FRARAT SR AL AL S ML IR o D R SR BOARME L, AT 1A
S FHRAREOEOR, KJE T N TR 2R YR bl 8 A o 4R 5 78 i 20 A A S AR i
AT AL BRECAR SISPROT . #£/NT 200 ST R B0 2U B v, AT S s L 1 A F st 20
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B AGCKIBIE IR . T IR GO A EOR B NE N T, Hl%ThREIL A 520G
BEAM. KEERXR ZE (HQ) ml#i4rie)i GO, fE GO 7r#ul+H 7|\ HQ, Ik
FE4 - LIS, BRI T 5B Y (BY) @i nn fEHZS. EY KIS AT
WnERZEEE, [FENET EY 2SRk, FIATER 2GR GO 5 GO 4K v =
A R E Y I IE IR IR I SR B O, IR TR 2
TR (AA) AP SY), Hor el sk & pH 426100, E ] AA
TER B, WA pH, B2 ARBEAT AA BEY, KIReiRARETH
Hl B E LA AAREY, BIAMINEIZIKE) 1, HEEINREENT AA JRE I
SR, T IMAMMBGHE R pH Z5, TR pH BRE, S AR B AA
B TE RIS T W) H Aol RS, Blah) pH N E AR AA S, S HR AA
FIE G G BB TR AR R R, IR ER FAEIER, LB E. SRk
BRI BE B e B P AU B S M R 25 4R o R I 5 6 ] SR i

TR 1) B 4R DL RT3 Bk, A SR T A0 i O AR 2
e Ty o ... [ e w]

Fig. 1 A isthe SEM images of the surface morphology of GO membrane (a) and FGM (b), (c) and (d) are
the cross-sections of GO membrane and FGM before dissolving Cu foil, and (€) is the cross-section of
FFGM after dissolving Cu foil; B and C represent the concentration of the quaternary AA system in the
anode and cathode receivers after 8 h, respectively; D represents the pH gradient formed within
free-standing graphene membrane (FFGM); E is the separation mechanism of multiple AA via FFGMs in
an electric field.
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1. Developing smart probes for bioimaging applications.
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82 Precise detection of biomoleculesin living systems with molecular imaging probes
is highly important in unraveling the functional roles of biomolecule in biological processes
and promoting early diagnosis of diseases. Recent progress have been actively made on the
development of a myriad of molecular imaging probes featured with different imaging
modalities, including optical imaging, magnetic resonance imaging (MRI), nuclear imaging,
and photoacoustic imaging, alowing for non-invasive detection of various biomolecules in
vivo with high sensitivity and high spatia resolution. Among these imaging probes,
activatable probes whose imaging signals can be specifically switched from “off” to “on”
state upon interaction with a molecule target of interest are particularly attractive owing to the
improved sensitivity and specificity [1-3]. Particularly, controlling the self-assembly of small
molecule probes into supramolecular nanostructures has emerged as a promising strategy for
the development of activatable probes, as the biomolecule-triggered synthesis of
supramolecular nanostructures in situ can efficiently prolong the retention of imaging probes
a the site, thus allowing to enrich imaging signalg/4]. This can be allowed to afford a high
imaging contrast for biomolecule detection both in live cells and living animals. In this talk, |
will briefly discuss the strategy of using controlled in-situ self-assembly for the design of
activatable probes (Figure 1a), and give some examples that my lab has been doing to build
activatable multimodality imaging probes to detect different enzymes, such as caspase-3 and
ALPinliving mice.
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Live-cell fluorescence imaging is a powerful tool to study cellular biology on a
molecular scale, yet its use is held back by the paucity of suitable fluorescent probes.
Rhodamines are the most important class of fluorophores for applications in live-cell
fluorescence microscopy. Here we report a general strategy to transform regular rhodamines
into fluorescent probes for various imaging application." The conversion of the ortho-carboxy
moiety in rhodamines to sulfonamides offers fluorogenic probes for wash-free, multicolour,
live-cell stimulated emission depletion (STED) microscopy, while the one with alkylamides
produces a spontaneously blinking dyes for single molecule localization microscopy
(SMLM).? Besides, the fluorogenic probes coupled to different protein ligands alows us to
develop anew platform for the generation of semisynthetic biosensors.®
Reference:

1. Nicolas Lardon, Lu Wang*, Aline Tschanz, Philipp Hoess, Mai Tran, Elisa D’Este, Jonas
Ries, and Ka Johnsson*, Systematic Tuning of Rhodamine Spirocyclization for
Super-resolution Microscopy. J. Am. Chem. Soc. 2021 , 143, 36, 14592—-14600.

2. LuWang,* Mai Tran, Elisa D’Este, Julia Roberti, Birgit Koch, Lin Xue, Kai Johnsson*, A
general strategy to develop cell permeable and fluorogenic probes for multi-colour
nanoscopy. Nat.Chem. 2020, 12, 165-172.

3. Lu Wang**, Julien Hiblot', Christoph Popp, Lin Xue, Kai Johnsson*, Environmentally
Sensitive Color-Shifting Fluorophores for Bioimaging. Angew. Chem. Int. Ed. 2020, 59,
21880. (*Equally contributing authors)

63



SCCS 2821

ETANRRRNELAINERRGRSTE RS A

BPHH

(BRZRRLEZEEMP FIEENEEERELTLEE, TAIMERFUEEGFE
Fz, #E#K 541004, E-mail; shulinzhao001@163.com)

PEEAEV G5y P R HEMRMERA G BEREE, & H iAW g s 2 A o (i 5
KB ) S5 AR RS T 62 UG REE 75 U I, B G ARk o R 2 2H 2R ) v o
AT L AR BE Sy . FETUEE ), BRATCUEAL, $rRtE . SERFSRBUT R NI E U iE TN 1
HRAGAE BN B AR, RO S5 USRI A H R B IRE A TR X R GRS, &
EMHEL A SR = TIA S PR ARG, At AT — R R R U A
YN T I HLREO A B IRAE, AR A SR e, 261 A b Z 3 G 4R T
UL LA 1 X6 G e . RIE T —RINEAL. SERF . BIA. BRI RN NS T G
AET. RIEEAHE, MEAESEE T KCHERGBITE NRAEE N T2 505 5%
SRR, HHTAE O E R R AR AR R B AL, ARG ST YRS AT SO SR A TR
AR SRR o FEA Al 1) B 01 5 U AR IR BT MR S0 RH B8 1 1) 22 63 0 75 T = 4 4 AR AR B S B F
HREEW T ERTR.

.rﬂ -
- f?f-~_aai- r Rl 0 s 82 8
= -.._1.. "‘?.,._ =, 2L ‘ s LA "
- -"\\:h n I b | A ) - -
Mas o oL
g g Lo = g : : T
i e e & [ . i e
mll s
KB MESH LR LS RIG IR RN A REREE.
HE. BERSFHE L LEMERBRGRT RN BREREE.
XHEiR: BN DF, £, XEIRE, RRISE
=70

1. Chaobang Zhang, Rongkang Gao, Liangliang Zhang, Chengbo Liu,* Zhengmin Yang,
and Shulin Zhao.* Anal. Chem., 2020, 92, 6382-6390.

2. Chaobang Zhang, Zhidong Qiu, Liangliang Zhang,* Qiufang Pang, Zhengmin Yang,
Jiang-Ke Qin, Hong Liang and Shulin Zhao.* Chem. Sci., 2021, 12, 4883-4388.

*AARZEREARIFESE (No. 21874030 ) &A1,

64


mailto:shulinzhao001@163.com

SCCS 2821

H [ RF F R R FFERS A E

HEEE' FE' mziE BmE, x&Ei?
LdERE, 2 BINKFE
Email: zhhliu@whu.edu.cn

FEEL: 0 P 2 2 o s A S s I B SR ATT3E — 28 1 A i 1 3 AR i A O
) A R B SRS L6 — F5 B . RIS AR, BAE NG SIERDEHAL S (PEC)
R A 5 S8 REUE S MAEMA TSR A, ISR A3 b R IR
UFEIN T 7. RATTEE N PEC RIEAEE SRR kAL . RIS RS 2EZ
W T AU R FIR A IR EE R, K T — RV iEm i ot 7
s FERCIRL T 2 R0 A A R AR SR AR, IR AE R AL A T TN
R TR T A,

1. FT FRET 2 0 &k £ B Ak s i 73t

WAV 7 —F R T 5O IRE R (FRET) WHECHEALTE SRR KRS, K
BLT 't F AR A P JE L PR R ) e i B . L SO ME NS AR T, T
FRET JFEE % THE R 7 X SO 4 S5 P i B [ I g K/ G4 kL (cSOp) RIGHREE, 7E 980
nm IELLAMGIEOR R, I FRET R 51077 AL 1) 6 RO T Ak EAET Y CdTe &1 5
PG . JEHRIE S RN FRET 2R, FHHS BARYIMREE A G, M SEEl
SO, e skl o BE—20Hh,  FRATPREI P 7732 8 FH T DR Bt s 0P 3 AR ot B ASE 24w i Y
SO2 KM, BiE 1T EAE SR AT R B e AT

2. AHUNG 2 SR 8 LE AR A Al S AR B FH T iE R Al

PEC A% B 1 A5 5 2 52 BU0TE P PN 3k IR R0 S0 TR 5« 30 't it P58 AR R I 3 T 2
1 BT AR e PR B B 2 o B 2R B 5 HE BE A T R AR A N BRI R R T, M
T PR AUEAS I 5 SR AR P A AT St o SR, JE T JoHLY SR 2 1 L 3R A Fa AR B8 1%
THXE DL T8 4 V8 BRI 858 BR300 P A R AR B ARk s e 1) 22 S M o 0T IR AN I, AT 192
BRI AN T2 AR (SMOS) M 4 LE 2 PEC 1% B2 B o mg , I 1b 241500
REXT SMOS WS i () 428 S O A 2215 5 I LL 2838 4k, ATV BR T IR R 30 A
TZE BT o G730 R T/ BRI 7 Fif R J850 ok 5 704 e i A T e ) o (o A o 1

3. AR ICAAL B T 22 i X A 8 X i Az A il

R RIBORO AR FEREE, RBER I LL AN AR TR IR RO NG N A
HLB . SR, 4K 53 G F IS DR AN BE A I 2L AR A 25080, AT PR 1] 13X L84 )
A EER TR N . 7T, AL S B SORI B R T A R VR FE
i DX AN BRAE [F] — 2% A A, 25 45 4 Hrs R 17 TR, ] Ef AR R A1) 37 X 32350 i DX Pl
BT IX AN, A TEROEA 50 AL A I AR AiAt 145 1 AT N IR B AF R L
M S 1 J6UR 28 R FE PR, SR R AT LGSR IO, S8 1 22 oG X [] S s R R i
o XA

65



—. SCCS 2821

KRB TR, SRR, AR, A

BE MR-

71 X.Ye X, Wang, Y. Kong, M. Dal, D. Han, Z. Liu, Angew. Chem. Int. Ed. 2021, 60,
11774-11778.

8] Y. Xiang, Y. Kong, W. Feng, X. Ye, Z. Liu, Chem. i. 2021, DOI:
10.1039/D1SC0O3069H.

66



SCCS 2821

BAARRSHIT R IE R

EREK
SR IAE, EEh AIARARAREREARRE, LRHILSHEH 15
=, 100029

*Email: lywang@mail.buct.edu.cn

BERIIREE(OF-MRI) 5K, FER. %4, LRBMEN, && KMa itk
B NRIRZH AL, PF-MRIE 558 B BEFIE T30 n ot in, Pk, 590
PANRA TP ORI, RIS PF-MRIE SRR .. (E8INPRER, S5°F0 TiEs
PEZIR, ST CF-MRUSE S 58E . Bk, et s FE 75N, & °F
STHiEEtE, RRERERECF-MRIFSCHE . KR T & TN WK B0k
BSOS T, RERSSRIES TROEE. WA, BT S PR TRET
OKARE R, FOEZEARZIR, PF-MRUE S M. I T 2512 hRegrkiRg,
B 7] DA g 3547 19F MRIL CT L 986 e B sidgom is, [RIN SCaT BLSE B RGE ST (PTT).

T Il

il

H.MAT  %P.MRI CTimagry

Fig. 1 Multifunctional nanoprobes for highly sensitive **F-MRI and CT imaging.
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BT AL S5 A A, T RN o ORI AR O T . ZR B PrIR, S
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Abstract
4-Hydroxyphenylpyruvate dioxygenase (HPPD) plays important role in plant growth and

development and HPPD inhibitors are considered ideal solution for weeds control for the past
decades. However, the methods for HPPD activity measurement are either time and cost
consuming or indirectly and none of theses methods could be applied into in vivo tracing
HPPD activity. We herein reported construction of HPPD activity-based probe by
inhibitor-based probe design and firstly obtained two “off-on” probe with high specificity
toward human HPPD (hHPPD) and Arabidopsis HPPD (AtHPPD) respectively, with these
probes, for the first time we established fluorescence based high throughput HPPD inhibitors
screening methods for hHPPD or AtHPPD. Moreover, probe HP-1 was further applied into
imaging HPPD activity in living plants which provided a new tool for HPPD based herbicide
discovery and physiological study.

References
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Crystallography and Computational Simulations. FEBS J. 2019, 286 (5), 975-990.
(2) Ndikuryayo, F.; Moosavi, B.; Yang, W. C.; Yang, G. F. 4-Hydroxyphenylpyruvate

Dioxygenase Inhibitors. From Chemical Biology to Agrochemicals. J. Agric. Food Chem.

2017, 65 (39), 8523-8537.
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oty i T ARRBANAEY R R CREAL KRR LEE) PRI T
HER, Bk, FUREE TEE RN EER Y, ML EERRMMN AT TR
W, it THE RN R OARAHE (& 1l .

fa ik ekl s £ L AN . REAX —ARIECER TAEM (i) $RGeRnEl
W JFIEA,  [FIEATFE I W R B ) 2 NG R (52 pH 284k, InFAEE R )
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IKECHR O GRS, AR I B 7T S b R R AR YR A LB, S5 S KR R
hIET R, B — RAIThREME K BB ekl (& 1b) W, 3R 2 N T2
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5 2141 B (RET) AL /N R (PLTS) 7 ML 52 45 731l (DI FF) I S 4 i 20 38 o BbAh, 2R &7
DIFF F1 221 41 g (RET) i H # 3R BL H R I fg
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KER, B RINEETIEE GBI H BT 2082 R e, 40 3 F T AP0 i oo Ji 2R 4l
g (NADPH). B &M IkEE (GGT). WA (HoS) A iEbn SR AGI I . (1)
TR FETIHE GRNN 2 DIRe 70 T IRET , 1 IRET I I 1T 2040 58 6 Al P USRS i e 42 2
AR /N BB o NADPH FRI55 &, JF Y 17—l o v ) o 2 B vt R /s BRI A
I0TT BIRCR BB SE0g, AR IR BSR4t 7R TR (2) &R, 1E1EH
GRS AN DEH K77, @ B S KR I 20856 IRE T B A ke i v GGT
IR . IZ AR RENS AR IR IO B rh e ad R GGT Ui, 7T LA R X 70 fi
TR AIE W ROA L, SEIURHREE A B2 WA TR . (3D R ETEFH JR I
TR T, MR AN I REN CyO-DNP (Fig. 1), F -4 M R 4 A Al A 2%
) HoS A HT RS AR AIN o X SEAG I HE W T LAAG 250 T 57 52 A A 0 ot o <R
FHAEE S B A2, IO REAETR A . TREAI 2. RUA IR ALl AT B 3T SR o
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Fig. 1 The design of probe CyO-DNP for sequential detection of H,Sand H'.
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Figurel. Schematicillustration of the enzym[&free tandem reaction strategy for SERS detection of
glucose.
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biosensors and single-cell analysis systems. He has published more than 40 papers in many
prestigious journals, including JACS, Science Advances, ACS Nano, Anaytical Chemistry
and Lab Chip. He has been granted 8 Chinese patens and 3 US patents.

Abstract: Comprehensive studies have demonstrated that some of CRISPR-Cas proteins
exhibit collateral cleavage on non-specific targets (termed trans-cleavage) after the
target-specific cleavage (termed cis-cleavage).!” Casl2a was proved to be able to
trans-cleaves non-target sSDNA (but not dsDNA and RNA), and this feature has been widely
implemented in biosensing systems for nucleic acid detection.!? Herein, we revealed for the
first time that the activated Casl2a system trans-cleaves DNA G-quadruplexes (G4s) and
G-triplex (G39).*¥ This phenomenon was verifed by fluorescence spectroscopy, circular
dichroism spectroscopy, gel electrophoresis and nuclear magnetic resonance. Based on the
cleavage kinetics analysis, we screened a G3 strucutre (termed TBA11) that can be cleaved by
Casl2ain ~5 min and it is very promising to serve as a Casl2a reporter. We established a
biosensing system named G-CRISPR, which improved the detection sensitvity up to 20 times
over previous ssDNA-based Casl2a platform and achieved a LOD of 0.1 aM. An overal
specificity and sensitivity of 100% and 94.7% was obtained in the detetion of HPV16/18in 27
patient samples. This system is ready to be combined with micrfluidics for multiplexed
detection of nucleic acid targets, holding great potential in point-of-care diagnostics.
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Lysosome Targeting Viscosity Probe for Cancer Visuaization. Anal. Chem. 2021, 93 (3),
1786-1791.

2 Geng, X.; Sun, Y.; Guo, Y.; Zhao, Y.; Zhang, K.; Xiao, L.; Qu, L.; Li, Z
Fluorescent Carbon Dots for in Situ Monitoring of Lysosomal ATP Levels. Anal. Chem. 2020,
92 (11), 7940-7946.

3 Liang, Z.; Sun, Y.; Zeng, H.; Sun, K.; Yang, R.; Li, Z.; Zhang, K.; Chen, X.; Qu,
L. Simultaneous Detection of Human Serum Albumin and Sulfur Dioxide in Living Cells
Based on a Catalyzed Michael Addition Reaction. Anal. Chem. 2020, 92 (24), 16130-16137.
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TR IR 2= ™ G G TR ML A AN B B R B o ST PRI VR . RN B
I AR IR D AR I o M, 4RI i A e SR M SR AR AR S B e R
PR SR NSRS, (B Gy et ve AR S o ot P A IR S 1 2 B R R,
i FLF) SR 22— ) 2 A e R AR R o R B O A I T R B e R
oy T RERFFMBHTE Sh0d, JOHRE RN R, RS & T2 e
SR IR IR o AHIE FCAU LA DL K IR R e RN CRIVE Ik, V.P) fEou
B, SR LI (0 B AR i SRR B 1 2 AR AR i s M idsd MXene 55 —4E
KT M EWE EIE, bric Bk S s EVI RO SRS . R T A TR PR AT AT
f%ﬁgﬁﬁ » MR T IR I )45 5 G sm A SO AL 2 AE WG TS o 1 SRIRET AT
R 57 1 R é%@%l R WO N R BB AE S, ke 20min Py sg Bl
m%RWmMVPW%%@YMaﬁﬁnﬁﬁm Tof 2 7 0 T A SR T REAT {5 5 F 4
I o M s, SR IRET R T AR SRR i oAt B AR o AW SO R TR KAR 1Y)
WINE I & R B MLt 7 ogr B, BT 2N E AR =

MXene-
& ? 8% QO — KM MIRAL
c.\uo 'wuo c‘;,, , c,.uo OHhO »‘M

— Mg

$ g ; l —> 4l 3K G R
i " R

B 1 UEEEEDRREST R OB ERSB R REE

K. EFNE , BEAR , £YEREE , MXene , TGN

S Bk

[1] Kadam R, Maas M, Rezwan K. ACS Applied Bio Materials, 2019, 2 (8): 3520-3531.

[2] MREE, FEEA, Z2E R, TUIREE, 2. e ol & € 55 7 B0 < Th e = BRI 7T
BERELT). ) A EA

7R, 2020, 40 (1) : 116-125.
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WE: IIREALIR 2 — R A MO S5 MR IR DI RE AL R T 41, vl AR S MR B
B RE— B, HPATREE AV DG Hh =8 IR — PR AR IR 451, &
FETE DNA XU e 45 16 ) 20l b 5 28 — 2 B RR BE il d Hoogsteen S8 44 58 TV il — 1
WERLPR 25K o AL TR 25 W AL IR R AT IR R AN AE W R 2 B SRt T — AN R & s
AR, AUREAE S REHR AT S SR E BT B, SLEL TR T SRR IR A
12 HErA s E 5 BOR A RIREF A . JFH BT 28 = IRBENIGI N, 143 = 8%
I 53 7 PR AR 2H 25 VR A0S 5 i HE 7 T SR HL 2 R PR m] s i o BB 23 B AR SR A T
TEZLRIAWIERE T, FINEE =B ERL T IREE, $h)E =B IR 1 T IREF I S b B FH —
LA AT 70 (R M o AR A5 B A R TR AT LA R [ 98 = B A% FR IR AT A= WA %
PSR TT — RS R AU . BN BEFE: K REE RIS 2 Fh A br &
VI R 23 A, 2T 38 4808 SRR Bt P8 B A% R R S MR I, AN = A R 4 K R
(] RNA AL A8 B RVE T

OBy

Iriple-Helix Forming Struc lux -Activity

T iy S8
> oV
Triple-helix Nucleic Acid

Drug Delivery

Signal Amplification Probe Regeneration Signal Encoding

R =HAPR | IRET ) SONGIER ) 1277

BHEHR:

[1] Z. Qing, J. Xu, J. Hu, et al. Angew. Chem. Int. Ed. 2019, 58, 11574-11585

[2] Z.Qing, G. Luo, S. Xing, et al. Angew. Chem. Int. Ed. 2020, 59, 14044-14048
[3] Z. Zou, L.He, X. Deng, et a. Angew. Chem. Int. Ed. 2021, 60, 22970-22976
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R aEh 28U (SERS) BA RBUE R SFEMIAEAGUR. nTI5 00 54
B, LR, BihE e oS 2l o) 2N . (H2&, SERS Rl
FUEEIRZ AN T3 W N AEE BRI ESE S . N TR RIR, s AR
A BAHR H 25 Bt % e 0% (PISA) [1, 21 NS5 Bt Al 00 (PASA) i fil
HVE[3, 4] IXFHRR Tk L2 N T BN T 40 A A R I AT PR 2B FERE b R ) R
AT microRNA Z&[RCI,  FTh N - B2 (5 5 38 B 23 B R 12 W A S EE 2 S
AHR A5 K 32 B8 L AR 1 B 1t AR R

ReEH . FISGE. FEAUT. PRSI, HRmIZET. 5FREl

SR

[1] JiaLiu, Danyang Yin, Shuangshou Wang, Hong-Yuan Chen, Zhen Liu. Angewandte
Chemie International Edition, 55 (2016) 13215-13218.

[2] JiaLiu, Hui He, Dan Xie, Yanrong Wen, Zhen Liu. Nature Protocols, 16 (2021)
3522-3546.

[3] JiaLiu, Yanrong Wen, Hui He, Hong-Yuan Chen, Zhen Liu. Chemical Science, 9
(2018) 7241-7246.

[4] Qi Zhang, JiaLiu, Yueru Dong, Wel Li, Rongrong Xing, Yanyan Ma, Zhen Liu. ACS
Applied Nano Materials, 2 (2019) 3960-3970.
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WE: RGN (Aptamer) Z @ ESE (SELEX) HAR, MATLEKM
DNA/RNASCIE i st 2 (1, REW S4EAR 0 7 mkr e R IR 456 A0 R SE L H IR
ERER A R AR SRR LT A e s B AR - S, AT B R A
FeHLThRe, IF 5 TRbAT RIS FRrE, DR M0 AE A= 0t AU R AT T B X B T i
Fro SRR IR B AR, TR LT BRI R BR, A4 T A I 10 4 7 ]
AW RE 1) 73 T BEREAN R 25 Bk WU R A+ R R . 5k BERHZIE, AT
BOHR N THEE 5 NS R A . G5 R: (EHZTE, AT T — RSP A A DhaElE
IRZBE A, IRk SR F 8B S TS . 20 S TR . S5 XA
AN LWREE 5927 B9 D REA% BRI BC AR AR e SR L0 9 3h A0 A5 1], I 9 N LA A%
P E A S B A 42 93 B Uk ) S PR O BT R 65

Maturalbase
i randomized region !

5 Primer 3'Primer
5 I e ) e ) e 3

&N Artificial nucleotide (Fe, F, or Z:P pair)

I

o 0 ;N H-H---0 .
o CF Yy e T
S STl {jwﬂﬁ%
o \e'-_."""'...f CFy E ﬁo---rt--m_) ™
H
Fe F Z:P pair
Figure 1. Molecular design of artificial-nucleotide-expanded cell SELEX method.

e BN

1. H.YinandA. Hamilton, Strategies for Targeting Protein—Protein Interactions with
Synthetic Agents. Angew. Chem. Int. Ed. 2005, 44: 4130-4163.

2. J. Tan, M. Zhao, J. Wang, Z. Li, L. Liang, L. Zhang, Q. Yuan and W. Tan,
Regulation of Protein Activity and Cellular Functions Mediated by Molecularly Evolved
Nucleic Acids. Angew. Chem. Int. Ed. 2019, 58: 1621-1625
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WE.: BITRLAM (Single-nucleotide polymorphism, SNP) 78 5: K ik [ 1 4%
P FIR B AL KL 2R E B IIER - oV IR AEMPURFLE R B s i 2= 2 %
E, brics B TACE TSRS . RIS GRS U A FELT s (8] BELWT F 3 DA
S ALARER AR, AT DASEELEEFR A PR 1R 5 R ke il

FATRHBZIR =Ry, WIS TS, KET —M4EZ5 0%
W%, BERIES X 4> SNP B F 41, I T 25874 T790M, ctDNA FFREFPERm S R
BRI SEEGZE AR BT E T790M  HIBH TN (A1 2 7 (114.2 £%) FHFH BT ZE 5
(81%-96%), MHZFAE T790M (R R IR E 0.0001% , FlfREZE 0.1pM*,
4L E g br £ KRAS G12DM 1155 15 /M FE ) tDNA K His it 2 55 ncDNA % [ i)
X 43 FIH mfold FRAFBLLFH VAL AN [ B ERET T B 56 4% BRI BRI A TE 2 A8 WU
2RISR e, MAE R TREEZER (UTm) BKIBZRRE LP1L. 1Z8i#
BREFRY MIEEFR CtDNA FEIH 3 10575 HL (~8.34X10 %) FISR f B p L 22 7 X 3 g ) (~12.3
%), FEHI T NMIERES T otDNA K AHELUF %1 neDNA (7 [& I X 43 2.

BT LR KK TE AL A S it T —Fhs R S TRl 77 v, AEAR TR B
b SR B ARG 0 S FT S, A B R ) B R DL R IR PR 2 At 1R i
HEhFEL

/w{w/\/

nul

I ,l\ GIUGM
pe— gy p—

‘W /eg _

AYEXY /\/

_—— — —

1: HHLBRIRSTEIR X B AR 5252 T790M F51

REW: o-HL: Bz ; BANXSD ; ZHEoT: MZ55REE T790M

S MR-

[1] Lei, J.; Huang, Y.; Zhong, W.; Xiao, D.; Zhou, C. S. Ana. Chem. 2020, 92,
8867—8873.

[2] Huang, Y.; Lv, Y.; Geng, J.; Xiao, D.; Zhou, C. S. Chin. Chem. Lett. 2020, 31,
172—176.
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e fr NI UG . NG 40 5 RER I AN A 70 (BRAHE) ThEEMISRAIR LY. 18
B T BN IEGH A A SRR A s AT I, v el PR ER Atk . N IE 4R
IR C AR BIL R B 755 TR 4% B 2 20 A ) B B2 A 4y
DAL P LA S NG A A AR IC S o« AT K3 T W5 70 1 i NI 41 i
WEFE[L), LRI TN L EERBHR A @, o AR R
HUE R B R Ak N i, S TR R NS HAZ AR 2], B T NS N Y
Ay 2 AR BACH: 20 AREORA AR MU T, SE T IRRHES A
T2 A A T IR[3,4], i HE B SR RE RN L SR A S AN A R e 45 44 1) N I
WL 3) fE NG 4RI REARAT 90, 5L TRt NG 4RIl PR A& 4 i 5 5
SR L8] AL 245 AN B, SEEL T IS IA] A S NI SRR S i (ol i)
[ TA% i . [5-7]

KW BENET BV THES NG

SR

[1] X. Wang, H. Du, Z. Wang, W. Mu, Xiaojun Han*, Adv. Mater., 2021, 33,
2002635

[2] W. Zong, S. Ma, X. Zhang, X. Wang, Q. Li, Xiaojun Han*, J. Am. Chem.
Soc. 2017, 139, 9955.

[3] Q. Li, Xiaojun Han*, Adv. Mater. 2018, 30, 1707432.

[4] Q. Li, C. Li, W. Mu, Xiaojun Han*, ACS Nano, 2019, 13, 3573.

[5] Q. Li, S. Li, X. Zhang, W. Xu, Xiaojun Han*, Nat. Commun., 2020, 11,
232.

[6] X. Wang, L. Tian, H. Du, M. Li, W. Mu, B. Drinkwater, Xiaojun Han*, S.
Mann*, Chem. Sci., 2019, 10, 9446.

[7] X. Wang, L. Tian*, Y. Ren, Z. Zhao, H. Du, Z. Zhang, B. W. Drinkwater,
S. Mann* and Xiaojun Han*, Small, 2020, 16, 1906394
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(e EiN k20t R R AR o VI SR E R N ER S E Z A s N TR = R 2
TAMI A TP E A T ARG R N B AL, XA A T
RE T-IAMIETE. v T — A, RSN % LEP AR T H S R R A
A, TR S R A R S R AL T . FEARIRER B, FEGKEHE N IS
LR, FEEHRAE BT MM E Y AL AR, SRR AL L, TR R H S
FLRE ST I RAL AR o T INAE BAPA AT 25 U AR 2 1] 1 H B4 R AE B A Y, 6 L 4
BRI AT A RIS ANTE o A8 XA AR s, R I A R BT R A 3 AR
WEIST. BRI, SAMBEARLE, dHRA% IS I AL S S R, RIIHI A
FEAEANTY ST AN 3K — S5 A DR R K S0E S i i A AL 22 0 A B F i B &L
Hit s S (138 2 1A SR AN /N 70 1 A IR A 245 T

KB ASHAEERE, SARBP . BT, AR
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HE.

AE PR ) S T P 2EL 2 R R A A 4% — B 1) 24 FL A 2R AR A SRR BRI T 1
A, BER R AERE R R L R ) B AR R 1 S G AR bR . AT B T HE
BORLIR S S AR 11 H A BERE BR I A A B, nTAEGOR R B, SEl A o 71
SRR CEAEX AR AR, SRS o 7R A DU AR HE AL R AE AR
YIEHT T SR B, AT T — RIVEE AR RS KN H 2D i, mrfe
2.38-12.8 A K 2 (Al k51 4% DNA #R 4t 2 RIgK R g, FR@Ed B, w6, i1
B E AR X FIEEAT 7 RAESIE, HIRARST T DNA BREF R B8R A
H5HE 2 AR S R VIR R ATRRIHEAR «ws REE B S ks a4z, RIAE RS i A
B YRGS FE R e, RIS SO0 DLSIE 2 00 RS B o RGOS R R AIE 1 %
JER ST A PR A S I AR, TR 2 UREE ) 2 ORAIE T AR IR B A BB 43 S PR i L
B o F0or R A ZEAZ TG B o] R R A, 2D R T A ER 1 %R (DNA/RNAD |
NG T AN R 53 KT BEAR ) i R IN 7 7% o BT IX — K A I 2H 3G SR R R I AR
YIRS 6 SR 2 20 /KT MR AR S G & B 1 JRAl, DS he - BARG A DU
AT smAa S T A,

R HEZEMIR: ARG WAbsEs AR

SR

[1] M. Li, X. Zuo*, Q. Xia* et al.Chem. Rev. 2021, 10.1021/acs.chemrev.1c00241
[2] F. Li, X. Zuo* et d. J. Am. Chem. Soc. 2020, 142, 9975.

[3] X. Zuo, C. Fan*, H-Y Chen* Nat. Biomed. Eng. 2017, 1, 0091.

[4] M. Lin, X. Zuo* et al. Nat. Protoc. 2016, 11, 1244.
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AAAE BRI NSRIR R L ar LR A B SR 1T o AR IR R A A Bk
MEZEFBL, RANERREMARA RN EZE TH, NRHZE SR BRI
LA R T 5 N SIS R AT ] 2 B K 5 SR T i g o i (A A 28 (RS (14 73 i B IR
o 7RI A% L, B BRI AN = 2292 Wi RO WD o B, AT s 28 201 iR
i TR Z CBOMZ IR FE RS Aegtinit ik, W RIE AR SELEX $5%
AR 2 BRI HR R A R FOR AR UK T R 2 ST BOR S, 1588 i 1 Wi 22 ¢ i
e, FEM A, S7AE S IR RORARA R AL TR, PRI e A e S ML 2D
AR F - IARIEHE. 5 TR A B s LIRS s, BRig KA XA
RNz o R, BT RRESOR, BT T 2 ME . EEk. B erIsEA
GRS ik, EAE WO A () B0 IR 5k, B A G L F 25 R AR
S Gk oy ipei I R D s S 1 O ek N I = R 2 v = P U 2 W E
TF R CA TR T IR B AR 5. RIFRARA R, #2571 2 R R i
WG, R T 2R T, NI SRR O 1 E B o T R

RKegE: BmeE: Wl T BTG B iR

SR

[1] Wang, J; Guo, J; Zhao, K; Ruan, W; Li, L; Ling, J; Peng, R; Zhang, H; Yang, C; Zhu,
Z*. Lab Chip 2021, 21, 2702-2710.

[2] Wang, J; Tan, Y; Ling, J; Zhang, M; Li, L; Liu, W; Huang, M; Song, J; Li, A; Song,
Y; Yang, C; Zhu, Z*. Lab Chip 2021, 21, 1175-1184.

[3] Yin, K; Zeng, X; Liang, X; Wei, H; Zeng, H; Qi, W; Ruan, W; Song, Y; Yang, C;
Zhu, Z*, Sci. China Chem. 2020, 63, 1507-1514.

[4] Li, X; Zhang, D; Ruan, W; Liu, W; Yin, K; Tian, T; Bi, Y; Ruan, Q; Zhao, Y; Zhu,
Z*; Yang, C. Anal. Chem., 2019, 91, 13611-13619.

[5] Li, X; Zhang, D; Zhang, H; Guan, Z; Song, Y; Liu, R; Zhu, Z*; Yang, C. Anal. Chem.
2018, 90, 2570-2577.

[6] Zhu, Z; Yang, C. Acc. Chem. Res. 2017, 50, 22-31.
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SHKE (AUNCS) — i LA EE AN SRR T4k, BEAMEERE+. Br
Rtk HAERRIR. M AR BEESURZ BRI O . AT T — MU R
R ARG, BRI AuNCs BRI K EERAE AT AME T, AT 45 1 b 1 0 241
M SO IAE ELAE A o J8 8 P /K& L BT Au NCs ROEAR AT S E A, BRIT
IKEEH 1) Au NCs 7E KA A5t 7w HH AR 5 A X6 i i 0, 3195 1 12 S-#3E ) AuNCs
1) B e FRLAL 22 R 6 0% (94.83%) . FE I 51 NI, I8 i 1 L s ) = I R B
HRSEIL T 78 55 204 nm FEGIE BRI R Au NCs R4 ECL. L3RI, 1% ECL
W 827 & B R4 A YA 2 e AN B nT R ) ECL, RRSSILLE 25900030 s 40 f i A=
TR AL ST B o B AR AR M MR SR ) S TR T — 2B i s, BARRRR
T AR

Preparation of hydrogel-confined Au NCs

-?\‘v—\ " ‘\
f § \ 2
s ). S C‘N \ Surtace
g (T

Hiwrarchically porous hydroged Au)-GSH complaxas in hydrogel Au NCs-confined hydrogel
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1. (A) DESFLKERFIAEHRPREAT AuNCs FUHIETREE. (B) JEHRBRIFATI AuNCs A%
ShAITUIRME(RRELR). PLISUR(PLE , TRER)FN PLERE)YGE, (CIKERERIRIZHY AuNCs LAEREIE
R (54 MA=ZERAHRIDLFIAGEL)R) ECL X,
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RIL T ZERATEE T — RIVEER AG-MBEERAREY, KIEET TN
Ag'... Ag I ELAE AN BEC (A 2 18] A AH ELAE TG R SCHAE AL SR & R, 3 75 (0
A B AR AR A S AL SR S I Ae 2 B A AgT. Agt AHEAEH], #ETRE 5
Ag'...Ag" M EAERAHRBOGIEE BT CAnfiz T~ 350 nm FFT KW A CD JGilE 5. 2
ST, HI R T RRRBCAL R S AT T AL A SE R, JFIRAS RREIN o Al
PR T e EICIRBC AL SR S AR, St 1 2k Tt oy 73 i vl P 700 o B P ) S st
8, RAZRAK-BK-F 67 B P AR T KV 5 AQTE BIRBCAL R & 1, IFds A R
WAL IRAR R . WD FE AL, POIRBC AL S8 & AT B8 T PEBR BT 0 ARl & o6 1 A
AURE H 1L PEPEAR K

U X H AR A S BT B AT SE 0 = A A2 M. W JUAE A 22 1 2 B AT

gL, BRSPS REE. W7 NP0 ik, ootk fe
AN 7R T REMTAE, Jo)a ERFE SO G R El & B 5 E R ST R
AL HEEQHBIAESH, AKE 190 ZRFARBI, BE =0 HE BRI
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HE.

AT R b 25 B4 HIAT WL e Gkl i B2 700K 20 A2 i IR SRR 26 1L 38 AR SG0 » B4
TR, AN TR AR B I MLBAR PRI 18] R i PR A8 R PR R A 1 3
AR RE ] BRSO AR 7 B R o DRI, R R B oxof MR RS A= ML/ 8 e A T R I
FSAR 73 At 520t - IR BRI 9 BR AT T A2 W B AR BB A S RS A AR
FORLR S R AN B 7 ROT N, R T BAT maotsm . (SOLE TR 25-50%) .
Lt ts . REFEYAFIERUK D BERNRGE (BfR: 35 99K) SOtrERN
KIRE[1-4] . AEUEEERE E, 05 AR 26 (0 CREGNR IR ET F T IR AR . HAR T
o I AN ZOCREPURRET L 7 1 e A A e PR i R AR B I 18], mIE2 10
PP AL RSB0 LS BEAT AR B, BESOEERY 28I FA G (K10
B RBRKAR S T4 10 5. EONE B, il Nt T DL BN AR
RRKEVIRIIRBIR (Blan: FEeARVERBIRAD) A, (LAt bl &
BRI RIS RIS R, RIE 1205 M T3S S 0 b RACCR S IR BRI
KR I AT 1E[5-8] o

REEW: WAL 6 BUER: R POt
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ST DIREMERZIR AL 22 5 A DA IS T N T AR B 22 sk Rl 2 T iR A
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Fig. The mechanism of SARS-CoV-2 neutralization by neutralizing aptamers.
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1 Nitric oxide production in membrane-enclosed coacervate microdroplets.
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Abstract:

Single molecule fluorescence imaging can reveal the intracellular locations as well as
provide accurate copy numbers of individual RNA molecules in single cells*. However, the
representative technology, single-molecule fluorescence in situ hybridization is refractory to
detect shorter or similar RNA sequences such as microRNAS, homologous sequences or
single-nucleotide variation in RNA targets*®. Such imaging technologies of RNAs with
precise sequence or base resolution are now not readily available. Herein, we designed a
circular DNAzyme directed RNA-primed amplification for high-fidelity imaging of
individual RNA molecules. The circular DNAzyme can cleave the target RNA with
single-base specificity, generating a RNA with 2',3'-cyclophosphoric acid at the 3’ terminal
and a RNA with oxhydryl at the 5’ terminal. Therefore, target RNA can trigger in sSitu
amplification as the primer, following the activation by phosphokinase to provide 3’-oxhydryl.
Besides, the two recognition regions in circular probe can target precise RNA sequence with
the read length of 30 nucleotides. Therefore, this method allows discrimination of RNAs with
single-base precision and quantification of RNAs with single-mol ecul e resolution. We applied
the developed strategy to single-cell image RNAs of breast cancer cell line, achieving
high-fidelity imaging without background noise. This technology will be useful for the
detection of single nucleic acid mutations in cancer cells.
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Figure 1. Circular DNAzyme directed RNA-primed amplification in vitro and in situ. (A) schematic
description of the design. (B) Left: real-time fluorescence of RCA in different cases; insert: AFM image of
amplicons, scae

Bar=2 ym; Right: melting curve analysis of the cleavage products of circular DNAzyme in different cases ;
insert: gel electrophoresis image of cleavage products. (C) Left: the representative cell images of

RNA-primed amplification and primer-added amplification. Right: statistical analysis of RCP spot counts

for each samplein single cells (N=30; red, GAPDH; blue, DAPI), MDA-MB-231 cells were used here. The
scale bars are 10 pm.
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Fig. 1 Schematic illustrations of a) DNA nanomachine with “photo zipper” controlled activation, and b)
NIR light controlled disassembly of nanostructure with fast drug release.
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14K, CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) /Cas
(CRISPR-associated) % 4t KA T4EbRZ R RS B IR0 . SERATDIRIRE 71, CiBdik
JE— R R 7 i WK . BTk, AT REL e POE KRR I 3K,
AZE X RN 5, B8 CRISPR/Cas 1R, TR T — Rk mthm. RS, 8
Phom. FREMESKAEDLRTF G (D TR ot st . Baitb
PR AL HIRE 5, TR T —FAE S 36 2610 T B BESE B 7y 7 REBUEZ ) DNA A1 RNA ZE5%)
ERTA . ZEARRIER T EGRRERTR (W PCR HK) X TR B 1)
WA, T A 1R RS G ot [E) 22 S5 G XURS: , 3900 T A% R € S HIFE IR . (2)
TER T — BT BB AE . RSB RAIRARICIE, 3 TR SRR S A VIRE bR
AR I LUZIREE AFERY, FIH] CRISPR/Cas9 R 4 (ASHEIL ¥ [a1fE /7, WMoy —Fb
HAtd, fifl, SRS R IR IR A HAR (CASLFA) |, SEEIL T 1 /NEF Y X EE
B = R S O ARHR AT AR A o 4, AT TIE B DR % F 6 97 € 2 SARS-CoV-2
RNA (XCEF P [FIRC I, 3 — D4 m 7Rl pg e e . 28 BATR, FRATTFTI a1 ix dk
VLT G IIE— R LR A BRI WrEOR, K O PRE S W AN AL g
e pt—A LA,

KHEE: CRISPR/Cas #4:; LK ; AuNP AWHRER: MImMENTHA; e
TR X R R
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WAL, A SBUS % A3, B2 ke R AE R TR A B DE . fE IR R
Frll b, ANATABGESR e brid i e o i, S ik A e EE. AR
TR A A% SRR R TE BN R A LR L B R e b e (KR T 5 28 369k (SPRO Al T
TR T — ek, LB UL AR TR — FRGURM B —iik
SEVIKINHL: @SR R ie B &R BA R WO, 2Ot e
B, AL T lE. RERH G, SOCBOLIRN RIS . miEERDEI
R g% 8 AR IR SO YA, BATRAI PR R R L T, R LR E
SEHL T — A 2 A LR AR S i dridk, SO s VORIl iE R, =, &
HERARCH) SPR ik F T =IREE =L (TrisNTA) Oy, AR T ks
WA AR SPR 777k, i HEE B SPRAE S, SEIL 1 R i) s SAa il . &5
2 IHIE SPRAUAS, RIIBREAT 1 MG FEAS s BR B B 1 Rl s e M. fEEEERY |,
PATRE L 1 REII B AR S SPR S 7 M i
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Quantitative lipoprotein phenotyping reveals new insights
for pathophysiology
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Institute, Metabonomics & Systems Biology Lab at Shanghai International Centre for
Molecular Phenomics, Zhongshan Hospital, Fudan University, Shanghai 200438, China.
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Lipoproteins are major metabolic intermediates in circulation delivering lipids to every

cell in al organs. Lipoprotein metabolism involves multiple organs (e.g., intestines, liver,
circulation and al cells), systems (digestive, circulation and enterohepatic recirculation) and
thus almost al aspects of mammalian physiology and/or pathophysiology. Apart from
parameters measured in clinical settings such as HDL-C and LDL-C, however, these
lipoproteins have subclasses and complex compositional components. For example, HDL
includes HDL1 to HDL4 whilst LDL includes LDL1 to LDL6 with very different
compositions, which have diverse biological functions. This presentation will report a rapid
method for quantifying 300 parameters for lipoprotein subclasses and components using
standardized NMR techniques. Two applications will also be reported in MAFLD and
cardiovascular diseases. Hopefully, this will demonstrate potentials of such quantitative
methods in molecular phenotyping.
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Fig.1 Fast Sample Preparation Techniques for Rapid Analysis[1]
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W OB NAHBME Cngt, KERD REESNTEME G, B3 ERKD
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LRSI ST I, TR T 380 %6 B OO PR )R s s R S5 (5 485 A S5 A AT
arF, SEHL T PRIR S A w0 L LR e W S 1) [R] I A

KRB =T A DNA Ihfeth; ML, AYRIE

B WM EARGEFERBFEESE (MERS: 21974100 KIHED.
SR

[1] Mao, G.; MaY.; Wu, G.; Du, M.; Tian, S.; Huang, S.; Ji, X.; He, Z. Novel method of
clickable quantum dot construction for bioorthogonal labeling. Anal. Chem. 2021, 93,
777-783.

[2] Mao, G.; Peng, W.; Tian, S.; Zheng, J.; Ji, X., He, Z. Dual-protein visual detection
using ratiometric fluorescent probe based on Rox-DNA functionalized CdZnTeS QDs.
Sens. Actuators B Chem. 2019, 283, 755-760.

[3] Ma, Y.; Mao, G.; Huang, W.; Wu, G.; Yin, W.; Ji, X.; Deng, Z.; Cai, Z.; Zhang, X.;
He, Z.; Cui, Z. Quantum dot nanobeacons for single RNA labeling and imaging. J. Am.
Chem. Soc. 2019, 141, 13454-13458.

[4] Mao, G.; Ca, Q.; Wang, F.; Luo, C.; Ji, X.; He, Z. One-step synthesis of Rox-DNA
functionalized CdZnTeS quantum dots for the visual detection of hydrogen peroxide and
blood glucose. Anal. Chem. 2017, 89, 11628-11635.

[5] Zhang, C.; Yan, J;; Liu, C.; Ji, X.; He, Z. One-pot synthesis of DNA-CdTe: Zn**
nanocrystals using Na,TeO; as the Te source. ACS Appl. Mater. Interfaces 2014, 6,
3189-3194.

[6] Zhao, D.; Li, J.; Yang, T.; He, Z. “Turnoff—on” fluorescent sensor for platinum
drugs-DNA interactions based on quantum dots. Biosens. Bioelectron. 2014, 52, 29-35.
[7] Zhang, C.; Ji, X.; Zhang, Y.; Zhou, G.; Ke, X.; Wang, H.; Tinnefeld, P; He, Z.
One-pot synthesized aptamer-functionalized CdTe:Zn** quantum dots for tumor-targeted

127



SCCS 2821

fluorescence imaging in vitro and in vivo. Anal. Chem. 2013, 85, 5843-5849.

[8] Zhang, C.; Xu, J.; Zhang, S.; Ji, X.; He, Z. One-pot synthesized DNA-CdTe quantum
dots applied in biosensor for the detection of sequence-specific oligonucleotides. Chem.
Eur. J. 2012, 18, 8296-8300.

[9] Chen, L.; Zhang, X.; Zhou, G.; Xiang, X.; Ji, X.; Zheng, Z.; He, Z.; Wang, H.
Simultaneous determination of human enterovirus 71 and coxsackievirus B3 by
dual-color quantum dots and homogeneous immunoassay. Ana. Chem. 2012, 84,
3200-3207.

[10]  Chen, L.; Zhang X.; Zhang, C.; Zhou, G.; Zhang, W.; Xiang, D.; He, Z.; Wang,
H. Dual-color fluorescence and homogeneous immunoassay for the determination of
human enterovirus 71. Anal. Chem. 2011, 83, 7316-7322.

128



—. SCCS 2821
ETHENSEARINILRBE B U FEMERSBZRE

CEA &/ dpa A

mRW, &EH# TER
FEMRXRFAEESTFILEFKR, WETEHAME LSS

BARAEYE R, ARSI R I PR R, S8 &R B i G
TR 5 80 o A% SRR 175 BP0 3 200 32 22 I (R B /KA P A FL ey I 5 | 5 B e e 1
Wbt e ATAEME T — N ET 2RI KE SR LR Bl 2 YR IR . R &
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GELTTESTT,  Fo B2 7t B8 il R 1 S S8U0L B2 5 5 4K, TI[RU(NHa)e] > 10 H L2
S5 RS . K, Fo FI[RU(NHa)e] > (I BLAL 2215 5 LUl 5 CEA UMK Z £ 5k
Ko ZALKISLMETEEA 1 pg/mL~ 1 pg/mL, fMFREA 0.62 pg/mL. HTEESMER
U BIPTTS et RE AN L AR SR RE I N, 1 AR AR T E E AR il FBS NI PR IfiL i H 5k
L CEA [riRsERTl .

<>
N

opy
— | e

Scheme .Working principle diagram of the antifouling ratiometric electrochemical biosensor based on
MXC-Fe;04-Rul.
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The ability to measure many single molecules simultaneously in larger and complex
samples is critical to the trandation of single-molecule sensors for practical applications in
biomarker detection. The challenges lie in the limits imposed by mass transportation and
thermodynamics, resulting in long assay time and/or insufficient sensitivity. Here, we report
an approach called Sensing Single Molecule under MicroManipulation (SSM?) to circumvent
the above limits.! In SSM?3, the transportation rate of analyte molecules and the kinetics of
molecular interaction are fine-tuned by the nanoparticle micromanipulation. The
heterogeneous lifetime of molecular complexes is quantified to discriminate specific binding
from nonspecific background noise. By the highly-specific digital counting of single
molecules, we demonstrate 15-minute assays for direct detection of microRNAs and
amyloid-p proteins via electrical or magnetic micromanipulation, with the limit of detection at
the subfemtomolar level. The presented approach could inspire more practical applications of
single molecule sensors.

Micramanipulation & Imaging Single particle analysis Digital sensing
'E'\_l_ o
? s EEI-"\-" it hyindiesg
- W ‘.
o @ -
2 3 ]
R i
.E.?;E. -'I'.-?nr.? o = Bound |ifetime {s)
" Bound istime " £
4= }
i l i
p-pedarized Light l.-'ﬁ" I thene M Comcentration

The schematic of dynamic single molecule sensing

X#i7: single molecule sensor, ultrasensitive; microRNA; immunoassay;
Sk
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B 1.Proposed energy migration process of the Er** doped UCNPs when irradiated with 980 nm or 808 nm
NIR lasers, and its orthogonal emissive property.
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Abstract :

Atomic force microscopy (AFM) as one of the advanced characterization techniques has
been regarded as a powerful tool to investigate the morphology, mechanical property and
surface potential of the electrode surfaces at high spatial resolution. Coupled with the
potentiostat/galvanostat, it can perform in situ observations of the interfacial evolution and
dynamic transformation at the nanoscale to reveal the reaction and failure mechanisms in a
working battery. In the present work, we focus on the in situ electrochemical AFM studies of
the evolution processes at the cathode/electrol yte/gas interfaces in Li-O,/CO, batteries (Fig. 1)
[1-3], which provides fundamental insights into the interfacial effects on the battery
performance.

In-sity EC-AFM Decomposition of Li,O,

Fig. 1. Schematic of the applications of in situ electrochemical AFM for Li-O,/CO, batteries.

Key words: in situ AFM; electrochemistry; interfacial process; Li-O,/CO; battery.
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Figure: lllustration for the fabrication of coupled nandérystal molecules and in vivo imaging.
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Abstract:

Lateral flow nucleic acid biosensors (LFNAB) have attacked considerable interest due to
its short assay time, easy-to-use, low-cost and no requirement of expensive instrumentation.
LFNAB-based visual detection of interested targets (DNAS, proteins, pathogen, toxic metals,
cells) offer a great point-of-care tool for biomedical and environmental applications. Our
research group focus on the development and applications of LFNAB platform with high
sensitivity and selectivity. This presentation will introduce the principles of LFNAB, and
discuss the design of nucleic acid probes and novel signal amplification strategies with
emerging nanomaterials and nucleic acid amplification methods. The application of LFNABs
on the diagnosis of pancreatic cancer and lung cancer will be presented.
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Fig. 1 Wireless nanopore electrode for single entity analysis
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Fig. 1 (A) Schematic illustration of self-enhanced ECL mechanism of the size-selected and
surface-passivated CsPbBrz NCs; (B) Construction process of CsPbBrs-HCNS hybrids and the
potential-resolved dual ECL readouts; (C) Construction process and performance exhibition of
CsPbBr;-NCDs@HZI F-8 ternary nanocomposite.
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FrAEER T RN SRR AT S . RS CHrRe iR 227 kA &l 2021~2035),
2025 4 E B RETRVR K VR E S B K 20% (B 500 J3%), 2035 SEHREIRIRZE A T
Wik %) 50%LA I (B 1250 Jibh ). Rk, #aelEbkdl. shfribdlis. E5sh
77 HL R R A B IR TSR SR R T3 S5 Mk 7 O AR 3

B 2004 187 2 BT REIRVR ZE 30 77 Wit A R ) % o AR A B0 g it s R 5 ) i
FEH A T B RS TR ARSI vk, s AR B R 70 R SR e A B R L 36T IR AL
T2 B B L SR R N 5 B LI AT GBAR S T ISR S R S R
RERTI . BB T Hyb = oM R P8R &, BRS DL R  C R AR A I 25

€
1R > %
¢ :
) A
Bt —

1 B fah ERETETRNEETEE

RKegE: syt MR BRI MRS PRSI T ik
SRR

[1] Zhang Li, Qian Tao, Zhu Xingyu, Hu Zhongli, Wang Mengfan, Zhang Liya, Jiang
Tao, TianJing-Hua and Yan Chenglin.. Chem. Soc. Rev., 2019, 48, 5432—5453
[2] %65, BRFE R AR RE T B 1 26 SR St BENLEE[D], TR A1l 2018 3,
2020

[3] Gao Tao, Han Y u, Dimitrios Fraggedakis, Supratim Das, Zhou Tingtao, Che-Ning
Y eh, Xu Shengming, William C. Chueh, Ju Li, and Martin Z. Bazant., Joule (2021),
https://doi.org/10.1016/j.joule.2020.12.020
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HRT, 2 EAZ A A BT R 0 AE A 3 I DNAL 224811 3= 245 5- B 3w DA S 2
BT Y. SiAh, RRVERS FIEAL A AING- FE AR A ORI B, (HEE K. X e
HFH K (IDNAL S, Horp— 26 O B A 0 R LEAE ThE, AnDNA M IE (1) H 54k
FREEAL . WEE . R (H SRR IR ORI, WJRMENE . 53R AL SR NE
NG~ JE IR MR A 56 o AT IR FH 8 vy O - FR 2 S A e 1 v R DNAL A& ke
W77V FF e AR AR BEEOR . AIVHBRDNASZEL . UHPLC-MS/IM S5t 4 id #
MRS Y 5T, fESREERE b, R BT R BRI Y 1) B A2 2 R AL R bR IC R B
FiAR, TTHER 2 2 AT 40 R AE AR 0 AR BEAH S IR DNALL 22481,  QING-FJEARIERS . 18
IR LEDNASRE A« FESBUL BRI A . [FAL R R EROR L UHPLC-MSIMSH A |
RGRNE, TATAT LAAER . = R ARl B AR 40 fu F 41 23 I DNALL =&, FEaF 7
A FRTHAE . DUIX SR R D5 A REAE, BRATE I T B0 T DNA JRIEN4 B 3EAL . mRNA
[ fmE e B IR . RS TN X DNASR FEEAL % . 487~ 7 DNA¥2 L 45
IAEE A MU 2 03K % 4 8 L BT ¢

DA I o A 0 B A 7K Y- SR R 2L A A A R R ST A ) A R T B o T 4T P R SRR A
I DNATELE ZFPim R o FRATIE IS K it BEVESE L S UIEIH R, T 3R15 5 X I DNA
B MR KPS B . IR I BR 5077, K rl R AT TR FUDNA 2 g 4514
H AL S B 40 A7 DA S AR B ) R

KEEF: UHPLC-MS/MS; DNAFIE:AL; DNAZHIEAL: A5 Tt
e BN

[1] Liuet d., Cel Res., 2020, https://doi.org/10.1038/s41422-020-0317-6.
[2] Mo et al., Anal. Chem. 2020, 92: 7430-7436.

[3] Zhong et al., Chem. Res. Toxicol. 2019, 32: 861-868.

[4] La et d., Trends Analyt. Chem. 2019, 110: 173-182.

[5] Liu et a., Hepatology 2019, 69:196-208.

[6] Anal. Chem. 2018, 90: 6859-6866.

[7] Liuet al., Anal. Chem. 2017, 89: 6202-6209.

[8] Zhang et al., Cell 2015, 161:893-906.

[9] Yinetd., J. Am. Chem. Soc. 2013, 135: 10396-10403.

[10] Zhao et al., Nucleic Acids Res., 2014, 42: e81.
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(B4 PERFRUFARE ik bW PXFIE—E 2S5 Hi%: 100190

NP

Ty, WERPEREA R, R, BUkaott. ExRREEEESREE,
DASSURE J53 15 #4  J2 /N F-ART = ) o it o 32 BRI 90 05 ) o BRI 1 22 R RO B - LR
NHEATERINES, M T BTN SR B &, A R EERURLEEAT 1 2 28R 1E
AL T HE TR USSR AT T8, R4S T AR ROR ) AR 2o g, K B
BIER T 8 MES, N TRiLH 1066 Da £ Fikift) 10e14Da; &AM EIL T &
5l MALDI #rE:fa, 3R15 7 2P s AR N 7B R . IR R7E Nature
Nanotech.. Science Adv., Angew. Chem.. Anal. Chem.Z5 3T & £ 100 & kb . RKEAE
Nature Nanotech. F1¥) TAE, H A% Sk BESCAE R <Hr AL AR i T 1L 0e, Ak
2016 4 Nature Nanotech.Z4 & 10 %),

-

—

hE NER

AR RHE A ORI 2590/ 73 FAE IUBAR A A PREiE B . oA B BERR . R 5
PEILAE iR DXk B AR, RO ZSD BRI TR o AR SR T BORAFAE 25 (8] 7 AT
PR MEbrId R 2%, e DL ERERAK BRI 2555 fal . BATA R 17— FhiE . ks
TEGRRURL AL A= D ZH 23 7 (0 55 1B S 25 W IR A R TR ik, A PO G Bt B L 88 o 9 o
& (LDI MSD J7i%, @AY H N R B ERA K AR 2 I S 5, S
KAEL S S5 RETAT J9 I FE o AEBOGRI T R 7 A2 1 5 1 i SUEER B R 9 K SR AT
SR I AT, ERAEMARSE, HARZAEVRAEIER 27 T30, 81 AL 2
KB ) 5 1 g SO0 5 B2 LU AR R AR AR AS 218 Sl B, I I A2 D WA R AR AR /)
B, 2GR AL R IR R 2 2R P HRE T S I AL SR

KR : YKM B AL B SG

FH I SCHR -

1. X. Huang, H.H. Liu, D.W. Lu, Y. Lin, JF. Liu, Q. Liu*, Z.X. Nie and G.B. Jiang,
Chem. Soc. Rev. 2021, 50 5243-5280.

2. J. Han, X. Huang, H.H. Liu, C.Q. Xiong*, and Z.X. Nie , Chem. i., 2019, 10,
10958-10962.

3.J. Xue, H. Liu, SM. Chen*, C.Q. Xiong*, L. Zhan, and Z.X. Nie, Science Advances,
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4. C.Q. Xiong, Q.He, X. Huang, W.-P. Peng, H.-C. Cheng, and Z.X. Nie, Anal. Chem.
2016, 88, 11913.

5. S.M. Chen, C.Q. Xiong, H.H. Liu, Q.Q. Wan, J. Hou, Q. He, A. Badu-Tawiah, and
Z.X. Nie*, Nature Nanotech. 2015, 10, 176.
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HE.

A HRP LRI SRAGEE HIE S e BERGUKR = Fr, A DNA SEIURGUR =Fi Fr
IRz 528 . 2 MM DNA W08 = F (KA BEAL, Seal = F BI& A 3
A2, EVEOEIE AL SR I A B T L, MR IR AR AR A .
AIFHICREEICAE R, l SEELP R IR 1) 5 B0 Mo T 7T DNA Xt 9K dit/ 8 Ak A 58
Wb 2 IR PERERIRENT . ABLHR T AR S iZM BRI U ANE], 2028 DNA FRai ] g
BEBANEI L2 G5 HOR . BT BRI DNA BB B IA R, DT RCRIIE T
ML BRI CulnS2/ZnS 7t E 1 i, BRI WE, =5 1 KE
VERAEYIR AN . RIVE SR OB AT 9OUR IR LR, el kot BE
FE 76 U G A2 oR B BUHE K o FFH I 20408 7 ml T B & T ag e i B, Bl 1 4
frh Cd2+m RBIRE RN K& 2 ot iR . Wik A S5 & 7 SRRV P51 (1 =2
REZ K, S & i ri AT SCELgoR M a] R f A ), SEBLR T B E )€ B0 i dEid DNA
Ko B MBEIR AL ], A RERPUZ RSN, SEHL T DNA Rim Ry, SCHUEI
8 mRNA (175 R BRI . H 2 58 i iR e A B & B T R PO RO fiE
TGRS, K ILFEBEIR BER K IR AR5 15 6« A P B I 1l R e ot £ R IR 1Y) 70 i
PEFE S vk A X B Aol P g S EL A ) 7 ) A AR AR o R B 5 S AR 0 ) S8R B 1 58
L, 3R] T SR L7 R R I 1 S 0T

REW: WAk R R

S 3R -

[1] Junyao Li, ..., Zhaoyin Wang*, Zhihui Dai.* J. Am. Chem. Soc., 2019, 141,
19533-19537

[2] Junyao Li, ..., Zhaoyin Wang,* Zhihui Dai.* Small 2019, 1901506

[3] Junyao Li, ..., Zhaoyin Wang,* Zhihui Dai.* Chemical Science 2019, 10, 5616-5623
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FEL: AR R A A B R R, N A BT R AR
FiAR, BRI R AR AR AR 7oA . RAGRA FERIA AL B#A, K
P NI I RAE AR AR, R ot WL IS SE 2 M EOR . BEIRE
S B 110 22 AT 2L RN 3 S 1110 207 IR0 R L AR G, (E B 1 B 1 AR 2 R
I AN T A A BT AL 7 oK o A A WA E 5 VR A2 S5 30 AE S 4 i B TS BT 9 R B
BSLHI T T EIMUAN 4, A8 B ARS8 N R 22— N R A A B 8 S 1 S 4
RV AL AT 7 v R — i SR AE R D) i R s i S e . DL ROA S X
FELT L S5 2 ) B T PRI e AR L

CHR: 1. Yuan ZY, Zhou QM, Cai LS, Pan L, Sun WL, Qumu SW, Yu S, Feng JX, Zhao
HS, Zheng YC, Shi ML, Li S, Chen Y*, Zhang XR*, Zhang MQ*, Nature Methods, 2021;
https://doi.org/10.1038/s41592-021-01276-3
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AR %, *[E, R, XMEF

B Ak (CO IR o] WG A7 M Ab 3% A oAk =2 iR B R 1 77 v ] BARRAIR
WRE, IR G L RN T s R B A 5r 32 38, B RlE RN —FhIER B W5 J18H AR
ZRREEFAZ MR 2. SR APHELERE (MOFs) J&— it &J& 3% S A HLAD
BRI i CARC A7 B8 A 32 A0 2R D BT R A L« K5 MOFs A BHFIAS [A] 1 2 54
MRRIATE A, H 2 AL I 58 MOFs YO EALIE Tk A R0 ik *4. (HR X i
HEMBEE—SE S (D BEFEEERAS, XBERROCIE, BT 6EME: (2
5 MOFs Rk = BHEf RTE 4 0y, TEVE SR EME 5 —H M s E BAEH, M
I HLT A B T R, RO RERTEIOGEGES; (3) HTHSZ AR
AR, BiHRAMEMRZE 2% M MOFs ‘B 28 _F B Rl 85 . EFxt A bl @, FRATUR A I8
I H 2 TR I A& T H R R Rk MOF (PMOF) Al g-C3Ny 1 #5.(g-CNQD) L
NEEY, HATIGEALIEIR CO. 54 PMOF HEL, g-CNQDS/PMOF Z:4b & & AMY
FILH SR L COL IR B iE M, 1 EHLX )\ FL I8 J5 CH, 128 BRI H B R R I 356
5

SR

1. Larcher D, Tarascon JM. Towards greener and more sustainable batteries for electrical
energy storage. Nature Chemistry, 2014, 7, 19.

2. Shi J, Jiang Y, Jiang Z, Wang X, Wang X, Zhang S, et al. Enzymatic conversion of
carbon dioxide. Chem. Soc. Rev., 2015, 44, 5981.

3. FurukawaH, Ko N, Go YB, Aratani N, Choi SB, Choi E, et a. Ultrahigh Porosity in
Metal-Organic Frameworks. Science, 2010, 329, 424.

4. Maina JW, Pozo-Gonzalo C, Kong L, Schidz J, Hill M, Dumeé LF. Metal organic
framework based catalysts for CO2 conversion. Mater. Horiz. 2017, 4, 345.

5. Zheng C, Qiu X, Han J, Wu Y, Liu S. Zero-Dimensional-g-CNQD-Coordinated
Two-Dimensional Porphyrin MOF Hybrids for Boosting Photocatal ytic CO2 Reduction.
ACSAppl. Mater. Interfaces, 2019, 11, 42243.
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M. DRI T BA B a i Wi, Bbn iz, R 1. &
JRAAKRT R EA R R EAVERT, CLEGRBURA Y], KRR % fa 5. B s i
RS RO BRI ARG R 2GR SCREAL SR ERE, AR
MR e it 7 B M, R, 206, fi2 . ST iR R & e R iz
Wit IR T 5 € RAKM RN B G2 KA SR B E T e —, e T
BB AR BRI R E G, AMX s PR REANSEBUE S ek, SRR ik £ IR
HETT, RTHERAKRE N B BEAIRE . A IR 7 T8 LS (-SH) 5& /w9
KA RHERZ T SLBUE R, (B4R R SH IR YR (GSH,Cys%8) , REls5i4d
PER B AZ R AE & JE R M A1, SBURFIIES 5 SR IEE . Fhx sk, AT
TSR BUE F 3R THB e TR R SR . E S URBTRIR T R B2 (PO E
AR IR S T RIS E B IR T, A4 PO SR T Poly A JBH#A
HIRBIVER 11, L3R, PO PolyAl-SH WUE R it T stfikase i, BT,
P e R S IR, SURE T E9URBRL LR RE . JE Tk, FRATARE T4
XoF I P9 AR AR A I B AR IR L BT A4 VR YT S [ PR R

REW: K wE: WEHE, Ot

SEBR:

[1] Lifang Chen, Shuohui Xing, Zhihe Qing*, et al. Angew. Chem. Int. Ed. 2021, 60,
23534-23539.

[2] Zhihe Qing, Guoyan Luo, Shuohui Xing, et al. Angew. Chem. Int. Ed. 2020, 59,
14044-14048.

[3] Biwu Liu, Juewen Liu*. J. Am. Chem. Soc. 2017, 139, 9471-9474.

[4] Zhen Zou, Libei He, Zhihe Qing*, et a. Angew. Chem. Int. Ed. 2021, 60,
22970-22976.

[5] Fengzhou Xu, Taiping Qing, Zhihe Qing*. Nano Today 2021, 36, 101021-101042.
[6] Biwu Liu, Zhicheng Huang, Juewen Liu*, et al. Angew. Chem. Int. Ed. 2019, 58,
2109-2113.

[7] Zhihe Qing*, Jinlei Hu, Jingyuan Xu, et a. Chem. Sci. 2020, 11, 1985-1990.
[8] Zhihe Qing*, Jingyuan Xu, Jinlei Hu, et al. Angew. Chem. Int. Ed. 2019, 58,

11574-11585.

H e R Bh:

E XK HRRI I L TH (21605008, 22074008) , WIFEA HAREI LS FHHF L
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WE:

PEIEAL S — P L. B4R S8, X AR AL AR ) SR A B
Wil o DRV R A — PRI O BROHE S M, I8 % JE A MR PR 4 AL BB T 0-2,3 1 0-2,6 B H2 3
FFLNE(Gal) vk b IME SR H MV ER AR AR AR A R N, B RE . B
AR IEFRASSE, DR, MR BRE 32 3 A AR BB SO0 T B M S O E ) LA R B
=X [1].

BAVEFRIF KT — FR 5 MR 112 S A PR 1 Joia % 5 12 58 T o0 M v« JB AR [
A Z RV ) R e 3 TR 2 T e 9 T W A T I 0T 2, AN [ 328 2 e A R ) el PR e A R
FEAFE AT 7, SEIL T MER R IE B R S AT o 2 VR A m B,
X 0-2,6 Fl 0-2,3 EFEME R IR (e BRI 99%. [ ZAn e i 1947 A8 o 1 e R IR &
MR A AR RS AR, I ER AN E SR N T R E R . XSS B
BEIMBRIATH, RATKIWA 6 NMEEZFMEKFSREANMGHAEREER, A
YH NI REAR[2] o FRATTIE K JE T 3 F s S M AT AR AN 2 1008 A 5 0 B F 1) e PR
SRR ST, SEIL TR 0-2,3 MEVR IR IE A A R IR e AR . R R R AN s I
FLARF 9 NON- " F 3 2 ok 3t T A 0-2,6 T -2,3 BRI (MR R, 14 o-2,3 MV IR
HER AR YE A Ny LIE AT, ARG Ik A P ER, e a-2,3 MER
RN 2, BRI B, 207 VR RGN P N DR S A g e =3 1 334 a-2,3
PE VIR I 3 4 e A AR [ 3]

BATERETRERTEFMERE (IM-MS) KX FEATER EESE I, 2
T SEREREIK 0-2,6 AT 0-2,3 MERRIE I A A e . fEZTTEY, SERE N-FEIKE
SEAEAR Tl (L) AT — 4k 2, S8 Ja BEES T (E DU BAT o B e PRl 38 5 5% 25 (CID)
FPEAEREREAERFMER (M) T 4 a s, EARE (MS) Al
(LC-CID-IM-MS) . fEEFmEMm+, HT 0-2,6 1 a-2,3 HEHERILE B3 A B TFH
BAE MR E], R EHARE A (ATDS) N A5 A T AR AT LS B A7 45 S v
N-#HE IR E 1K) 0-2,6 A1 0-2,3 MR R = 5 L o B 3 — 7325, AT T AL sk 2k 2 1 (Hp)
WS E 67 PP IR IL N-WEIIK, FF H ORI 6 SRME IR HE K 1 a-2,6/0-2,3 AHXT € f L
NG AEREZER (p<0.00D) .

B N-BEEE; MEVRER; EERN; B fLEEATAES

S HR:

[1] Li, Y.Y.; Peng, Y.; Lu, H. J*. Acta Chim. Sinica2021, 79. DOI: 10.6023/A21020048
[2] Peng, Y.; Wang, L. M.; Zhang, Y.; Bao, H. M.; Lu, H. J*. Anal. Chem. 2019, 91:
15993.

[3] Cheng, M. X.; Shu, H.; Peng, Y.; Feng, X. X.; Yan, G. Q.; Zhang, L., Yao, J., Bao, H.
M.; Lu, H. J*. Anal. Chem. 2021, 13:5537-5546

164



SCCS 2821

E T 8853 & L HEERY DNA BERER LTI E

smat, AR kEE!
Vit RFUER

Email: sczhang@mail.tsinghua.edu.cn

HE.

DNA Zwf T H, a4t %) DNA Fre i sg B D) EI 84 TR, 2/4% DNA
SFHIEREE R, SR, 00 DNA A7 5 0 53 M D) B i AN 5 iR 2B
S AL R RO SERE RGN, I TR TE DNA gmfl T BARN D, Rk, FF & YR PE R
ST SDIEI RIS, X DNA 2> T HLA8 I T I BB B 55 B (0 AR P ) S A
o

TAT R BLE: T B8 A A B 1 S A I BT A2 o] AR ARBE R B (PT) & 110
DNA BHTAL R ) E] (K 1. 1% DNA 81 24 et Sl (MPO). i &4k
A (HO0) MISEE T (CI) =AM (MHCHER) . BRATE MR 7%k &5 PT
BIRNEERT LSS DNA AT AL s R DI R B T AT 1%, HIGIUE 7% R AV EIA B
DNA IHLEE . B J5 , AT EE T PT 246 P MPAS [F D RE ) DNA K R 4544 (ptG4-Hairpin
Al ptHCR-Hairpin) LAB&IIFX fh i 5t}]¢ﬂfﬁ?"¥ﬂ%ﬂ’]kﬁ’]71ﬂ

s it
L

il
.
|

el ey — .
et [} =

E 1. MPO IR B RGBT PT 4£4HA9 dsDNA. B 2. 'R EIE#A - DNA ~EE

I MHC 1k % 8948 J5 , ptG4-hairpin 7] 5 1l 4. & — &1k >y G4-HRP DNA U .
FATRIAH TMB 18 AR5 UE T MHC B JJX ptG4-hairpin I/EA . ptHCR-Hairpin #
DIElfE, TTULEEES DNA JR86E RN (HCR), 1Xf##5ThREAZ IR EE K A Hf Bk 4 2%
BT AT T IROR, I VT AL AH G I 28 AT K (4], SIS A A i 1) e R
faill. AEpEIEA B, FRATEH 2% MHC 37 )] 38 HCR }ifﬁﬁ?/ﬁéﬂﬁlﬂ@ﬁﬁ%&%ﬁ%ﬁ
S FT . A PMA S50 i D] 7 50 35 s 40 3 40 B PR 350 1) S A o o B 42 e
B YE, SeELN ptHCR-Hairpin RI)E] . V1IN K4S, E?ﬁéﬁﬂﬂ@qﬂﬂuiﬁn@ DNA
FATFE R SRR, S A SO R I B, R D H T RAW264.7 i g Fi1 HeLa 4H
i B B N S HEAT T SERT BRAS I T o 1Z TAEXT TR MPO M B 1 7 F-HLas 4t 1
BT B

R BELEAMNYEE; BERBIL DNA; € RTTE

S MR-

[1] Zhian Hu, Jinlel Yang, Fujian Xu, Gongwei Sun, Xingyu Pan, Mengchan Xia, Sichun
Zhang, and Xinrong Zhang, Site-Specific Scissors Based on Myel operoxidase for
Phosphorothioate DNA, J. Am. Chem. Soc. 2021, 143, 12361-12368.
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HE.

miRNA F1 IncRNA & WA B 2 2GR DI REF9ES IS RNA (ncRNA) . miRNA
AT INcRNA [ R RIEE Z R NP A IS, BFEE. QMR . MHEIBITHE
W AT R T 2T OB M1 B 425 1 B A BT AU PR AR IR T s 1 41
miRNA FIfER miRNA & 7EZ777H, miRNA 7R SEUEY ZICY5 Xrid
ff) DNA XUEEA 774, B o X B XUBE AR ] 4H 2 AR A SR FI B M 1 B 1 05 605QD 3%
M, S FRET K4, 1550 DUEEE T4 P SO 98 6 AR K B0 125 6 7 VEAG I
AL RAS AN SAT A S 5 SR I AR AL 70 R I, EL A e R e A v R, REfE X 4y
FARRIEEEIE, T T UHER A A YR miRNA R ZHZ miRNA. BATIE K B
THETHRR InNCRNA i EE B 3 R B 5 TR T %, S EA R, BA
SE S PE . ER A R A, GRS (R ARG IR A 2 Rl IncRNA .

£4

Fig. 1 Schematic diagram of the copper-free and enzyme-free click chemistry-mediated single quantum dot
nanosensor for the microRNA assay.

KA : miRNA; IncRNA; Fo-FRll; &1l

S 3R -

[1] Wang, Z.Y.; Li, D. L.; Tian, X.; Zhang, C. Y., Chem. Sci. 12 (2021) 10426-10435.
[2] Zhang, Y.; Wang, C.; Zou, X.; Tian, X.; Hu, J.; Zhang, C. Y., Nano Lett. 21 (2021)
4193-4201.

[3] Ma, F; Zhang, Q.; Zhang, C. Y., Nano Lett. 19 (2019) 6370-6376.
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Specific peptides expressed on coat proteins can be screened from the phage library against various
targets, demonstrating many excellent features such as good stability and high structural homogeneity. In
this talk, the advanced phage clones binding with targets were selected from the phage library will be
addressed. Furthermore, a wide range of applications developed in our laboratory such as phage ELISA for
biomarker detection, nanomedicine, label-free cytosensor for cancer cell or pathogenic microorganism will
be presented. Especialy, we will present our recent advances in developing sensitive ELISA to detect
nucleocapsid protein of SARS-CoV-2, which may provide a new and inexpensive method for screening
new coronavirus infections. Therefore, the phage display technology would become efficient and

cost-effective in bioanalysis or biosensing.

KERIA): MRS AYEE: YT AR R

S22 3k

[1] Smith, G. P. Science 1985, 228:1315.

[2] Liu, P.; Wang, Y.B.; Han, L.; Cai, Y.Y.; Ren, H.; Ma, P.X; Li, X.Q.; Petrenko, V.; Liu, A. ACS
Appl. Mater. Interfaces 2020, 12:9090.

[3] Lang, Q.; Wang, F.; Yin, L.; Liu, M.; Petrenko, V.; Liu, A. Anal. Chem. 2014, 86: 2767.

[4] Qi, H.; Wang, F.; Petrenko, V.; Liu, A. Anal. Chem. 2014, 86:5844.

[5] Liu, A.; Abbineni, G.; Mao, C.B. Adv. Mater. 2009, 21: 1001.

[6] Liu, P.; Han, L.; Petrenko, V.; Liu, A. Biosens. Bioelecton. 2018, 106:1.

[7] Han, L.; Liu, P.; Zhang, H.-J.; Li, F.; Liu, A. Chem. Commun. 2017, 53: 5216.

167



SCCS 2821

DNA B4R R EEMERNA

R &
R R HR K

(%]

BRZH IR 2 A1 (SNP) Rl 2 A 2 I 5 2 QU 78 1) #4 AE o TR B, SNP
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Fig. 1 Fluorescence probes and their visual methods for detection of explosives
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Development of real-time non-invasive imaging probes to assess infiltration and
activation of cytotoxic T cells (CTLs) is critical to predict the efficacy of cancer
immunotherapy, which however remains challenging. An activatable semiconducting polymer
nanoprobe (SPNP) is reported for near-infrared florescence (NIRF) and photoacoustic (PA)
imaging of a biomarker (granzyme B) associated with activation of CTLs. SPNP comprises a
semiconducting polymer (SP) conjugated with a granzyme B cleavable and dye-labeled
peptide as the side chain, both of which emit NIRF and PA signas. After systemic
administration, SPNP passively targets the tumor and in-situ reacts with granzyme B to
release the dye-labeled peptide, leading to decreased NIRF and PA signals from the dye but
unchanged signals from the polymer. Such ratiometric NIRF and PA signals of SPNP correlate
well with the expression level of granzyme B and intratumoral population of CTLs. Thus, this
study not only presents the first PA probes for in vivo imaging of immune activation but also
provides a molecular design strategy that can be generalized for molecular imaging of other
immune-related biomarkers.

-
-

Fig. 1 Scheme of SPNP for real-time imaging of CTL activation during cancer immunotherapy.
Key words: Activatable imaging, NIR and PA duplex imaging, T Lymphocytes
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Fig. 1 Scheme of cytoplasmic-assisted fluorescence amplification for ultrasensitive bioimaging
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Figure 1 Schematic illustration of the detection mechanism of the tetrahedron-based constitutional
dynamic network for three different coronaviruses diagnostics.
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Figure 1. Overview of reversible multiplexed gHCR and tHCR and their application for spatial proteomics
imaging analysis. (A) Schematic of conventional HCR. (B) Detailed information of the building blocks of
gHCR and tHCR. (C) Assembly and disassembly of gHCR and tHCR. (D) Overview of the computer-aided
design of multiplexed gHCR and tHCR. (E) Workflow of the application of tHCR for spatial proteomics
imaging analysis.
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Figure 1. Application of OFETs in early liver cancer diagnosis. (a) High-performance water-gated OFETSs
for cancer diagnosis. (b) BFPA-modified OFET-based biosensor for AFP detection. (c) Facile
functionalization strategy in multi-biomarker determination. (d) OFET-based biosensor with enhanced
sensitivity and reliability under illumination for CEA assay.
REEE: AN AE . VDGR EMRRE: e 2
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[1] Chenfang Sun, Shanshan Cheng* and Wenping Hu*, Analytical Chemistry 93 (2021)
11305—-11311.
[2] Chenfang Sun, Shanshan Cheng* and Wenping Hu, Analytical Chemistry 93 (2021)
6188—6194.
[3] Chenfang Sun, Shanshan Cheng* and Wenping Hu*, Biosensors & Bioelectronics
164 (2020) 112251.
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A4-2JF A EYy (PEDOT) SHESY, ZRAVEREZ MERZE, GERYZ, @il
FHH T 7 B R, A AT 7O Rk RE . R AR, @RI %
R, WA RS REMPIFM B ERE, 4 7 35180 ) GCE/BiV OL/PEDOT: Hy
o SEIG KRB, HETIBIVOL/PEDOTHALA M KDEHE 5L N MBIV 0413
%, R PEDOTZREARIEHEBIV O, H e A H I T 0 &, IEBIVOL I
o, FIR, RIS, WECHKERNE RiFrpfae i, WHT
JA% fi 2 PEDOT 8 X B K1 BiV O 1R AH P9 64 25 UL S 21 AR T v FE L,
HMEYZPEDOTRERE 7 BIV O 5 HLUMARN B4, A RO RYBiV O, % 2 6 25
T, BT OLHMERE R IFIIBIV Oo/PEDOT Y Ha 1l , &5 GBI BIE S ORI 2 1 = R
LSS, S2BL T 5 B AR microRNA-1411F) & &40, Ve H 21 fmol/LE]10 nmol/
L, RrillFfRO.3 fmol/L. 1% TAE NEEAR SVt T —AMRAE I 7%
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Fig. 1 Schematic illustration of (A) the mechanism diagram of carrier separation strategy at
electrode/electrolyte interface; (B) the photocurrent signal of the photoelectric material; (C) photocurrent
responses of the PEC biosensor with different concentrations of miRNA-141.
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FeE 1, AR O AL B I F AR R o AR SC R E FRLA B AR SR AE HCI A Ak 2
JGHE AugoPdo (at.%) & 42, il 1 — Mgk Z LB AR (w448 NPF-AuPd) , XFRHAR H
# BHARALES I FT HC FARBOR BEREAT T 004k, FrR HCI I FE AN FHAR H 35 e % 2 %
A E K Z IR R I K. FETRALET NPF-AuPd #2172 1F R NoH, Al
H,O, I XL Th g F AL 22 A% 8% . I SEM. EDS. XPS il XRD % NPF-AuPd HZE 30
B AT FREE AT T 3R AE . Au Rl Pd 2 18] () B [RIAE FH 3655 T NPF-AuPd BLRR7E NaOH 1A
HIXE NoHa AT HoO, LA RE o 1245 B B RIFRE S M. HIUE R KAz e vk
(8, B NoHg K R 8% 5 4583 A mM *om 2, e PEAITE N 0.2 — 10.104 mM,
X HoOo IR REBUE 1352 AmM tem ™, PR IITEE 55220 M — 16.104 mM.
BE—4, K NPF-AuPd HE A% FH TV K RE FB NoH4 1204, s [l R N 96.45% — 98.96% ,
SRS NWE. (B /ﬁﬁﬁ é Q%ﬂ%ﬁﬁ 20193350381 T H %t i)

(A') NPF-AuPd B SEM [E], ( B ) EBCFAMERITRY AugoPdy (at.%) S EFKEIRSHY NPF-AuPd B9
XRD [&], 7£0.1M NaOH 1, NPF-AuPd SIA[EHKRE ( C) NH,F1 ( D ) H,0, BB R-AT BN M A4 |
(C) (D) PEEDBAEREES NH,F1 H.0, iRERIZIERTSTE,

KW AuPd 58 , PKZFUIR | FEREL , NoHg , HO.
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WA R 7T Z N o A 18] B 28 A PR A2 AE DU FEAZ BRI 98 77 1T 3R A5 1) — 2 A i it
RAER, REZHIEFNRA—FE. Fln, BIRWERREEG- R A L e EE
W, SRR M, 1oopfE G-PUSERFT-motif FIIVEFT, T & B 2047 T AR
P 21 i -motif AT B TR L 0 e A o 120 R A S A G I T AR TR R R DY A R 114
BEAR, it g e R R S A R A A S5 (X DNARE R 2%, 17
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[1] Zhou, J.; Mergny, J.L. et al. J. Am. Chem. Soc., 2017, 139: 7768-7779.
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M ZERATE S EHG — 7, FIH PR R YR 0 E £, el 0t
ARSI R BT . AT AR, AR C kR T3 T2 R F AL R I 3 B i A 56
(POCT) V& 3, LABIECNIREN S, 20, SPRS Kk A mliRet, il 7 I
HIMZEA (Ho) Al ekl (B 1A) « REZTE BB ENREUE, Eal ek
W, B ARV EE s (MR SGEaRIgE) , SRR A RS . NEk
IR, AR = o0 R SR SR (B 1B) , DA ST B E W R A
Wi (b-SICDs) TEAWNFR, FEHHB N S G KR T N3 (b-SICDs@SI0,) « 2
JG, RYFEREML AR IEN CdTe/CdS & 41 (g-QDs Fl r-QDs) 437 ik i i [ 2H 3
& i /£ b-SICDs@SIO, £ 1 ¢ i 18 5 #& & &K 4 ( b-SICDs@SI0.@g-QDs F
b-SiCDs@SI0,@r-QDs) . SEfata =+, FIH Hb 5 b-SICDs@SO,@g-QDs #i
b-SiCDs@SiO.@r-QDs [ N, A5 R SR AN LL B0 ek O K, B KA
FERE Hb & N in. 43d /s xR it — b E E G, A & 231
R € B IS 4 4 35 €0 B IR B 43 (0 B g 4 0 B VA T (o B BN OB 8 A8, Al AL
I R AEE ANy e R AR AT R0 B, (RIS AR FH €0 8 A 0 SR B 28 e L 3
B4, GAlE (RGB) MIEH, £¥¥us)E, T Ho fE s, ok, &
WFEER H I = e R B R R S T3 e F T3 55 . 120 R 2 AR A 55 22 A8k 1 22
Slrgisell8

B1 (A) EFSEFNOERENNSETARNTEERET Hb TRAUREE : (8) 7
HESIRESRSHHISTERAT Ho THRNESE.
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Figurel: ( A ) Cyclic voltammograms of PET, CNT/PET, MOF/PET and MOF/CNT/PET in pH 7.0 PBS
containing 2 mM HQ + 3 mM H,0, at 100 mV/s; ( B) DPV responses of the immunosensor with AFP or

without AFP.
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Fig. 1 a) lllustration of the self-pumping dressing draining excessive exudate and the b) comparison of the
corresponding wound exudate draining model treated by self-pumping dressing (lIeft) and conventional
dressings (right), with simulateexudate containing fluorescent staining bacteria.
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Carbon Nanotube L abeled L ateral Flow Assay for the
Rapid Detection of Aflatoxin B1

Wanwei Qiu, Hongru Pan, Guodong Liu*

Research Center for Biomedical and Health Science, School of Life and Health Science,
Anhui Science and Technology University, Chuzhou, Anhui, China, 233100
Email: giuwanweigww@126.com

Abstract: Aflatoxin B1 (AFB1) is a very toxic biological carcinogen, which is very
destructive to liver tissues. The lateral flow immunoassay (LFI) is a visua inspection
technology that is time-consuming and easy to operate. In this study, carbon nanotubes (CNTS)
were used instead of colloidal gold to label antibodies, and a high-sensitivity lateral flow strip
for on-site detection of AFB1 was constructed and its performance was evauated. Further
study on the analytical performance of the test strips shows that the test strips constructed in
this study have high sensitivity under optimal conditions, and AFB1 of 0.25 ng/mL can be
detected by the naked eye. There is a good linear relationship with the detection results of
AFB1 of 0.005-0.5 ng/mL. The minimum detection limit calculated according to the equation
is4.2 pg/mL. And there is no cross reaction with other toxins. The results of multiple tests are
highly consistent. The test strips can be stored at room temperature for two months without
deterioration. Therefore, the test strips have excellent analytical performance and can meet the
requirements for rapid on-site detection of AFB1.

Mitrocellulose

membrane Absorption

Pad

%%E

T T

AFB1 MWCNTs-McAb AFB1-BSA Goat anti mouse I1gG

Figurel. Schematic diagram of CNTs-based LFI for AFB1 detection(a); Sensitivity and Specificity of the
LFI.

Key words: Aflatoxin B1, Carbon nanotubes, Lateral flow assay, strip
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Sensitive fluorescence biosensor for SARS-CoV-2 antigen
detection based on confor mational entropy-driven circuit

Chen Zhou® Haimin Zou?, Chengjun Sun?, Yongxin Li*

#West China School of Public Health and West China Fourth Hospital, Sichuan University,
Chengdu , China
E-mail address: zhouchen@scu.edu.cn(C. Zhou)

Abstract:

The successful severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) isolation
from cold-chain foods proves that it’s all possible for imported virus to re-infect humans and
cause outbreaks through cold-chain foods'™. Collection of cold-chain foods samples using
swabs followed by an RNA extraction step to perform reverse transcription polymerase chain
reaction (RT-PCR) is the primary method currently used for the detection of SARS-CoV-2.
However, the need for hours of analytical time and the high cost of RT-PCR hinder its
worldwide implementation to food supervision and control the transmission routes.

Therefore, we report a fluorescence biosensor for detection of SARS-CoV-2
nucleocapsid (N) protein. The fluorescence biosensor was fabricated by aptamer-based
conformational entropy-driven circuit as signal amplification. Also, the introduction of N-48
aptamer provided a direct molecular bridge linking DNA with N protein, enabling real-time
and highly specific sensing of SARS-CoV-2. Compared with the previous strand displacement
assembly (SDA) based on the hairpin substrates, the signal leakage of the linear DNA-based
SDA driven by conformational entropy was lower, and this conformational entropy-driven
circuit could amplify signas significantly while keeping lower background by rational
sequence design. g-CNQDs@Zn-MOF with long-term stability and good optical properties
was utilized to improve stability and reproducibility of biosensor. As the results depicted, this
fluorescence biosensor provided a rapid, stable and low-cost approach to analysis of
SARS-CoV-2 within 30 min. Moreover, as a variety of aptamers are either available or can be
obtained through systematic evolution of ligands by exponential enrichment (SELEX) to bind
a broad range of targets, the aptamer-based circuits developed here can be used as a powerful
tool for detecting other targets.

Keywords. SARS-CoV-2, nucleocapsid protein, conformational entropy-driven circuit,
fluorescence biosensor, aptamer, g-CNQDs@Zn-MOF
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A new strategy for tailoring phasetransition and
luminescence behaviors of a poly(ionic liquid) to ensure
visual temper ature sensing
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China
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Abstract: Monitoring physiological temperature variation is essential for early detection
of COVID-19," disease diagnosis” and biomedical purposes. Therefore, thermometers with
high spatial resolution and non-invasive feature have attracted extensive attentions. In this
work, poly(ionic liquid) (PIL), poly([Pas][SS]-DDMAT), is developed by reversible
addition-fragmentation transfer (RAFT) polymerization of
2-(dodecylthiocarbonothioylthio)-2-methyl propionic acid (DDMAT) and
tetrabutylphosphonium  styrenesulfonate  ([Pas][SS]) (Fig. 1a@). It  integrates
thermo-responsiveness (Fig. 1b), fluorescence and temperature sensing capability. PIL
exhibits blue-green luminescence (Aex/Aen=392/478 nm) in agqueous medium with a quantum
yield of 0.86% and a lifetime of 1.09 ns, and shows thermo-responsive fluorescence activity
(Fig. 1c). Its phase transition in agueous medium from clear to turbid is tailored into visible
temperature output signals, which ensures skin surface temperature sensing and preliminary
diagnosis of fever (Fig. 1d).
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Fig. 1. (a) Preparation of PIL by RAFT polymerization. (b) Temperature-dependent transmittance curves
and the cloud point temperature (T¢) of PIL-1. (c) Fluorescence spectra of PIL-1 illustrating the variation
of fluorescence intensity with temperature at concentration of 2 wt%. (d) Thermal images of a mouse and
the phase transition states of the temperature patch based on PIL-1 on the heating positions at 33.4, 36.8,

38.0, 38.9 and 39.7°C, respectively.
Keywords:. Poly(ionic liquid); phase transition; skin temperature sensing; visual sensing
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A membrane-activated fluorescent probe for imaging
mitochondrial membrane potential and mor phology
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Mitochondrial membrane potential (A¥y,) is a key indicator for cell health or injury due
to its vita roles on ATP synthesist”. Thus, monitoring A%y, is of great significance for the
assessment of cell status, diagnosis of diseases and medicament screening. Herein, we report a
cationic fluorescent probe TPE-NT (Fig. 1a) with the features of AIE (Fig. 1c¢) for imaging
AW¥n, in living cells. TPE-NT is enriched on the surface of mitochondrial inner membrane by
the negative AW, and its fluorescence is simultaneously activated by the high viscosity
microenvironment'®. Moreover, TPE-NT exhibits a Stokes shift of > 200 nm and near infrared
(~ 675 nm) emission (Fig. 1b), excellent photostability and low cytotoxicity, which facilitates
real-time imaging in live cells. The probe successfully monitored the increase and reduction
of AW, caused by oligomycin and lactate/pyruvate, respectively. In addition, the reductions of
A¥r, and morphological changes in the cell models of mitophagy caused by rapamycin were
also observed by TPE-NT, respectively.

d TPE-NT

Fig.1. (a) Structure of TPE-NT; (b) Excitation and emission spectra of TPE-NT in glycerin; (c)
Fluorescence spectraof TPE-NT (10 uM) in the water-glycerin system with various viscosity (1)) at
Aex=445 nm; (c) The 3D co-localization fluorescence imaging of TPE-NT with Mito Tracker Green in LoVo
cells; (e-g) The fluorescence imaging of TPE-NT in cells after injected oligomycin, |actate/pyruvate and
rapamycin, respectively. Ae/Aem=405/(625-725) nm and Ae/Aem=488/(500-550) nm were collected for
TPE-NT and Mito Tracker Green, respectively.

Keywords: Fluorescent probe, Mitochondrial membrane potential, Cell imaging.
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HEEE Y, AR5 TR BT R R A A B (rGO) mF R, FIAIK
PaEHE& T —Fh rGO &1 MoS, 49K ATkl rGO@MoS, (rGM) . il F##
BT WMEE (SEM) RRIE MoS, 1ITEZ, HE 1 (A) #[ L, MoS, EHMFITeR, F
¥R/ 0.7 ume @K 1 (D) Fow, 8 #ES B 2B (TEM)REE rGO, rGO A
NG WHZEEEN, Z5ZE2ZEMEHR. RN, /£ Mo FInNENAEESE R
Mg, SRME 1 (E) fin, MoS fEib R B S A s iE R AE KPR E S . HT
rGM G KA RE B 1 B8 K B LR AR, AR T 356 A SRR IS, M Ja 2 e
R AL A TR AL AT AT M, B 1(B)N rGM [ R38R o & 7 HEIE B HE T B (HRTEM)
FAE rGM [ & RIEE, 25K 1 (C) Fiin, MoS 7t rGO RIHAIAK, A/
PUEA—MIESETIF], I MoS, IR . @I 7T rGM L 4N AL 22T N,
IUE 7 rGM H T KA O157: H7 /A AT, 456 EEk, Mg 7 s Al —44
KEDEBEG . 75 980 nm UK, @I KIGHF H O157:H7 MM i — BIvE Y
THEEAY, BEE rGM [FOGHASARYINE N, %2 SYINDE S . 4 5~5X10° CFU
mL (VS E N, KIBFT B O157:H7 WKEEIX S G i 2 RIF I X R, KRN
34CFUmML™. ftJa, %3 EMIIN AT E Y Kk B O157:H7 (M. AR T AR
Jir R ARSI 7 3 R A SR AL T S, LU0 R e MR AT RO AR AR A AR AU R R
U N FH T 55

1 (A) MoS A9 SEM Elf%; (BFIE) rGM BITEM ElR ((B)JI(E)EBHRIBLK) ; (C) rGM BIHRTEM
Bi% ; (D) rGO B TEM Elig.

R i rGO@MOS,; HEE; KT 0157:H7

SR

[1].C. Li, Y.F. Chen, A.H. B, X.M. Chen, J. Colloid. Interface. Sci., 537, (2019) 528-535.
[2] X.M. Chen, Z.X. Cai, X. Chen, M. Oyama, J. Mater. Chem. A. Mater., 2, (2014)
5668-5674 .
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ETHESEERILES BRMZE S #HBLFE RN E
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VBT RHFUEE HIHUM 310000
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HE.

MRS (ECL) RIS HUL 32 KOG USRS BOR T — R B 7 T B
AW SR, WA . 40 TR AR A %QMﬂMI&*ﬁLt%mEM%
B2 B AR T DA S B el B ) 2 (R R AL 2 RO g . DL RS (PDMS) R
MR, SEETHEEEEAR, BIAE Rk WmeFﬁﬂ@ﬂéﬁ%m;u
Ru(bpy)s>/TPrA SHHAL KGR R, TS T A RX R ECL Mg, 45K &
IR A RS IR 2 B RS K, 454 COMSOL BRBRIL, FRAT1R IFLEE 15
TG TRE R, B BERIR MY BRI E S SR ECL 351858, J1LAt,
FATWEEENY Ru(bpy)s® W EEER T, BEANMFLEI TR FIAR T 20 A5 37 AN 8] i) 2E KT
RASAS, —EFRE EIAE T LI N F R AR R S R8T, FC ECL BREEd TPrA™
F T IE o

EMCCD

TR o M L THeA*
L ] ' .
" -
‘ ) )
Dy Mafeos | MRl B TMA Ry ™ Mafaoy)
. ) ' 4

= O

Bt BEEEMALETIRRBELFELARGEETEER. L7 A Rubpy):™/TPIA REHIE, &

THABNMIFLERRIRE F4 T B RER .

REEW: WAL, WALEESI N, SSALER, A3 A) PRI

S 3R -

[1] Guo, W. L., Zhou, P, Sun, L., Ding, H., Su, B. Angew. Chem. Int. Ed. Engl., 60

(2021), 2089.

[2] Anderson, T. J., Defnet, P. A., Zhang, B. Anal. Chem., 92 (2020), 6748.

[3] Deiss, F, LaFratta, C. N., Symer, M., Blicharz, T. M., Sgjic, N., Walt, D. R. J. Am.

Chem. Soc. 131 (2009), 6088.

[4] Zhang, J. J., Arbault, S, Sojic, N., Jiang, D. C. Annu. Rev. Anal. Chem. 12 (2019),

275.
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WK RRA T RILF LRGSR R B BT
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HE.

AL R E (ECL) BABERK. REUE S AOGI R S AT #3550 at, SRt
RIS e AR 2 1 A, Bfb R R NI FEE 2%, B AT LB DGR A
GaNizLii

KTAESE ST MK LB, R ECL LM B ARSI 7 =Bt g 47
(Ru(bpy)s™) /=IEPH I (TPrA) 1 2 [ B Ak 22 5 6 J2 5 R I S R R WL R AT . 24
Ru(bpy)s” W FZHmr (500 uM) i, BRI IE M7 TPrA [ 2> i 6 2 IR 9 um
FEREZR 50 pm A . ZI R AT AR T g M ALER, B TPrA IR EERIRES, Ak
2P A R ALZS Ru(bpy)s® ey T 2t Er B IR B R Bom AL S5 TPrA KAWL R
B2, M E TPAT 2318 0 Aa > 4, Bhah, 24 Ru(bpy)s™ W E KT 100 uM i, [FIFEAS
DA S22 i Ab 2 R 6 2B TPrA REERRRTZE B I 5. HIk, BATICARRIE TPA 5
Ru(bpy)s® (I FE LE e RO JE fifk 2 RO 2, SR LBk ECL R i3
SRE. AR AT DM ECL ML, 8T IR ECL R4 PR IR H o

REEH]: WOKZ R, B ROLE . PIERET

SEBR:

[1] Richter, M. M., Chem. Rev. 104 (2004) 3003-3036.

[2] Miao, W., Chem. Rev. 108 (2008) 2506-2553.

[3] Guo, W., et a., Angew Chem Int Ed Engl 60 (2021) 2089-2093.
[4] Chovin, A., et a., Anal. Chem. 76 (2004) 357-364.
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—$RIE S CEREE 1 -M 0S,- B m 4 K44 3L T 22 3 D fpl FR AR
RUFRMNGIAMES. % BiF0RER

R, RESL, KENH?
VEBE-TIRY, MESMBITIES, bigksimgeril TREARMRB L,
LiETHERHFXE/EEE 2360 =, HiZE: 201209,
2 FEEIT XY, EFEMEeS¥iE, ETHEXELR 516 2, #%: 200093
Email: xlzhao@sspu.edu.cn; zgzhu@usst.edu.cn

WE: MNMEPHIRMER (AA). ZEfE (DAY FRER (UA) IR LRFFIEH KT A
FAER EBEIE N, RTINS T —M—BIEFE BRIEH % MnFeOs-M oS-k 5548 K
PRI 77, ATH T AAL DA F1 UA [ HL4L 2% (Electrochemistry, EC) {48, id it SEM.
XRD. FT-IR ZERAE TVt —PAESE T AR E SMEIE . KEEH MoS, K
T RER] SERHE LR A MnFe,Os HoA EIAH AR | 5 35 BE IS AL AT 2R T
PR, I gk A AR 2 TR B A (K B B T U DA K. M oS, (1 e 2 T v 1
RO T IR IR R R RE, AENS AT A REUR PR AR . 2 Bk, RIRE, JfBfE—E
PR 41 e P 5 ] P 0 P B S G O o e LA ST VRIS S ) SR A AR B BRI A
HIAEIRPEREDL T2 MoS, 1 MnFe,O4, TUI#F AA. DA AT UA KK H R 79 0.28 mM.
0.42 uM 1 0.14 pM, [AIEFAI AA. DA FT UA B HBR 2> 514 0.85 mM. 0.16 pM Al
543 M. BbAh, XL E S A RIE I IIE B A B R BT TR E I

2 . b :

I
|
| _ ; j
=1 - i ' P
!
I

1 £ 0.1 M PBS (pH = 7.4) P £ M ENRI EBARNS DPV #iZk (&) AA £ (200-1000 uMD. (b
DA Z1% (0-100 uMD. (¢) UA Z (0-100 uMD. (d) 3 uM DA. 5uM UA FIRREIRE AA Zi%.
(e 1000 uM AA. 50 uM UA FIR[EIRE DA Zett. (f) 200 uyM DA, 5 pM UA FIRELRE UA %

.

REEWE]: RNAPKRNE AR PUAMNER: 2O R AR

BE R :

[1] Haofan Sun, Jie Chao, Xiaolei Zuo, etal. RSC Adv., 2014, 4, 27625-27629.

[2] Yuanzhi Pan, Junli Zuo, Zhongyu Hou, etal. Chem., 2020, 8: 592538.
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NAD(P)H #R$tF T BhyE sk 2 KT 12 F RO TUR7S AL & F1
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I2W, EXH, B FEE
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Email: lichunyan79@sina.com

R A4 (NADH # NADPH) 2 RERARI I ™),  SishE i) KA R %]
FHIR . BRI, A 06 2T AT A ) Aan il T HL ok AT A ik e 4 i e AR BT 1) NAD(P)H.
AT AT — B TR F QRN 2 DIReREN Cy-No #REF AR S AL LLAMMX WA %
JERFFIEHEES, 5 NADPH NG, BT, Eirsr s X H IR 58
HIO GRS AD GG 5o P, T DGR XSS R, AL 7 AEAHM . 40 T A
Jifeg /N B R NAD(P)H WK B2 BRI RRAK, 36 SEBI T 7E B AR T A2 H NAD(P)H ¥R FE (AT 4
o HEBIBARAHEL, RUSES BURBEFE 70 A FH WA AR B0 S, A Rl i G (R BH 1245
S A . HIER, HEFA NAD(PH 1EH G, & BA RIFFPDERIGTT DIGE. Fnl,
WIS E E S, AT LU IR T AR, IR T G SR G G T R SR . R

B L TR R, R JdmRE 12 W ARG 7 R AR — Mo i) S 2%

18] Crargy rratabolem 2f tamar 1@ Poobins noin DV auager e o ote >0 d
'Ag j o (s
(s .".'AI_:._I'I"_J ‘_}_.“-_.'.7,:. ) ' )
&b | o=
mC\»t@Mvm L ! - -
b ¥ T P gt of conlpeted et =2
& - [ : N o .
'C - : ) )
‘ \ 'rx.k _’ 4 \
. .
& @ 7.
hoowe @ rew € vor» §

% Crm = : Bxhanced PTT
o lemg ewoshon non ven et : ;: :';“_» ‘- \_\ u W (‘,'?u_.‘c
¥ o rmots’ mpng INEE aed MY | W-‘ : =
¥ Bt plvad Sk By (PTT] | %\ - ™"
: i

Fig. 1. (A) The novel target NAD(P)H in energy metabolism of tumor. (B) The previous and novel
mechanism of probe with NAD(P)H. (C) Theillustration of reaction mechanism about probe Cy-N with
NAD(P)H. (D) The biological application of probe Cy-N.

KA. NADP)H: ResARilf; SRS HUMG, eHGaTr: e

S 3R -

[1] Tian, Yang; Chun-Yan; et a. Anal. Chem. 92 (2020) 4244-4250.

[2] Wang, Wen-Xin; Li, Chun-Yan; et a. Anal. Chem. 93 (2021) 3301-3307.
[3] Ou-Yang, Juan; Li, Chun-Yan. Anal. Chem. 91 (2019) 1056-1063.

[4] Zhao, Yi-Ting; Li, Chun-Yan; et al. ACSAppl. Mater. Interfaces 12 (2020)
47840-47847.
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ETHEA DNA ARG IERBR I BESRE
ite B ER RO I

BRRig, &K, 98, A8, BnE
(ZRIMERFNFELNTEMR, =/, 2R 650500)

TE: AL IR GORBUR I &8 A HLE 2261k AuNPs@Co MOF 1 4 LR 115
TR T A 22 I R AR R TR i B B R (OTA) Rl . %8 Au NPs@Co
MOF &1 fE it b, RJ5K sDNA 5 OTA &A@ i Bl B AMNEC O A 3, B
5 U A R R 45K DNA 8 E11&1545 AuNPs@Co MOF ({3 Btk . 24in A\ H
Fr¥) OTA BRI, OTA i&iAT OTA 456 I WK FARE, #3058 sDNA #iR - 51U
iR DNA ERIR-RERIMIE. IMAZIRANTIEE(ND. BoVCI) G, 755 K RE5 1k Ry hE
BIRME (SA) fUiEfk. B MALE SA #41 Au NPs@Cr MOF £ ~1E 5, 1Eid
SA 55 SA IE R IR 1 4 A T A ] A PR AR T R B T R AL B VA VR R AT R
PL Cr MOF (1) By B 5 Bk AL B 1) H B 1 L AEL VR S BB S5 M 1 LR A F b 2% OTA
AL RS . 1AL AR A I TG BBl 0.05 ng/mL-50 ng/mL, £kt 7 FE A y = 0.3498Igc +
0.4177,y 4 AuNPs@Cr MOF ff] DPV 1l i B33 5 Fe(CN)6>"* ¥ DPV Wil 57 i 37 F) U AR,
Rz 0.9723 .

KEEF: HHIEHER; AuUNPS@COMOF; LLRAL; & fhfhikas

S IR

[1]Mondani L, PaAlumbo R, Tsitsigiannis D, et a. Pest management and ochratoxin A
contamination in Grapes: A Review[J]. Toxins, 2020, 12(5): 303.

[2]Park S, Lim W, You S, et al. Ochratoxin A exerts neurotoxicity in human astrocytes
through mitochondria-dependent apoptosis and intracellular calcium overload[J].
Toxicology Letters, 2019, 313: 42-49.

[3]Gichner T. IARC Monographs on the evaluation of the carcinogenic risk or chemicals
to humang] J]. Biologia Plantarum, 1987, 29(6): 452-452.

[4]Rehmat Z, Mohammed W S, Sadiq M B, et al. Ochratoxin A detection in coffee by
competitive inhibition assay using chitosan-based surface plasmon resonance compact
system[J]. Colloids and Surfaces B: Biointerfaces, 2019, 174: 569-574.

[S]Faisal Z, Vaa V, Fliszd -Nyl E, et a. Probing the interactions of ochratoxin B,
ochratoxin C, patulin, deoxynivalenol, and T-2 toxin with human serum albumin[J].
Toxins, 2020, 12(6): 392.

[6]Qileng A, Wei J, Lu N,et al. Broad-specificity photoel ectrochemica immunoassay for
the simultaneous detection of ochratoxin A, ochratoxin B and ochratoxin C[J].
Biosensors and Bioelectronics, 2018, 106: 219-226.

[7]1diang C, Lan L, Yao Y, et al. Recent progress in application of nanomaterial-enabled
biosensors for ochratoxin A detection[J]. Trends in Analytical Chemistry, 2018, 102:
236-249.

[8]Klingelhfer D, Braun M, Schffel N, et a. Ochratoxin-characteristics, influences and
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challenges of global research[J]. Food Control, 2020, 114: 107230.

[9)HUM H, Huang PC, Suo L L et a. Polydopamine-based molecularly imprinting
polymers on magnetic nanoparticles for recognition and enrichment of ochratoxins prior
to their determination by HPLC[J]. MicrochimicaActa, 2018, 185(6): 1-6.

[10]Zzhang Y Q, Wang L T, Shen X, et al. Broad-specificity immunoassay for
simultaneous detection of ochratoxinsA, B, and C in millet and maize[J]. Journal of
Agricultural and Food Chemistry, 2017, 65(23): 4830-4838.

[11]Tang Z W, Liu X, Wang Y'Y, et a. Nanobody-based fluorescence resonance energy
transfer immunoassay for noncompetitive and simultaneous detection of ochratoxin a
and ochratoxin B[J]. Environmental Pollution, 2019, 251: 238-245.

[12]Kiringi¢ S, Skrjanc B, Kos N, et al. Mycotoxins in cereals and cereal products in
dlovenia-official control of foodsin the years 2008-2012[J]. Food Control, 2015, 50:
157-165.

[13]Mao K, Zhang H, Wang Z, et al. Nanomaterial -based aptamer sensors for arsenic
detection[J]. Biosensors and Bioelectronics, 2019, 148: 11785-11821.

[14]Chen W, Yan C, Cheng L, et a. An ultrasensitive signal-on el ectrochemical
aptasensor for ochratoxin A determination based on DNA controlled layer-by-layer
assembly of dual gold nanoparticle conjugates[J]. Biosensors and Bioel ectronics, 2018.
117: 845-851.

[15]Wang H, Li H, Huang Y, et a. A label-free electrochemical biosensor for highly
sensitive detection of gliotoxin based on DNA nanostructure/M X ene nanocompl exes[J].
Biosensors and Bioelectronics, 2019, 142: 111531.

[16]Feng Q M, Guo Y H, Xu JJ, et a. Self-assembled DNA tetrahedral scaffolds for the
construction of e ectrochemiluminescence biosensor with programmable DNA cyclic
amplification[J]. ACS Applied Materials and Interfaces, 2017, 9(20): 17637-17644.
[17]Lee J, Choi J S, Jeong N C, et al. Formation of trigonsin a metal-organic
framework: the role of metal-organic polyhedron subunits as meta-atoms[J]. Chemical
Science, 2019, 10(24): 6157-6161.
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glasseq[J]. Chemical Communications, 2016, 52(19): 3750-3573.
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—FRRLR A EER B AL 5 A e S 7 1% R 28 A T R 4 A LI
B p-EMHER

BEXE, &M, R, XA
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Bifl{EE E-mail: dengbyl6@163.com

W . /RKHEEERNN (Alzheimer’s disease, AD) & — i WL )8 1 ph 2B 47 M5
W, R AR LNEme —, Wik, #Efh. F SN H 5 AD HISHbREY
HEEZ . HHRKRH, BIEMEEN (ABr) AD KEHHIE A AD 21
T A bR SN . B2 R G TR PURBUR MR 0, B P, R
(G FR A AN 5 T4 FH e /5124, RRFFEIT % 7 — oW K B stk 22 &k % (DW-RECL)
fEk2E, HT REFEI ABs. Hh RUGTIO@AU B E&HHEHME NRER 2K, 144 KAL
T (AuNPs) BIHEMIRIIK T (g-CaNuNSs) 1 NREE A . Au-gC3NJNSs LI H
mERREN ECL G S, AR HE AR KL 460 nm, 5 Ru@TiO,@AU )4 A1
POtk E S, WIRIFHIEAR T Ru(bpy)s® 78 620 nm (ST, B, &t T —FhE sk
AL S R I IRAE R4 (ECL-RET) #&/E&-F & . AuNPs Zhfgflh g-CsN4NSs IR,
AMUAE LR [ 52 —PT(APaz-AbL) (Au-N), 1fi HLIEHE SR T g-CaNaNSs 7 HL B 2R 1 ) HL 7
R, Ah, TIO @Kk 7 T HA KL R, T LI KRN Ru(bpy)s®
AUNP, F3R#3 1 RU@TIO.@AU KA ERICA I — 5T (ABa-Ab2), M & 3 7
KECLES. ML FZMT, BRI lssonm/ leconm FIELAE (I 5 ECL 58F%), AP
LRPEVEE N 1x10° & 200 ng/mL, RN 2.6 fg/mL (SIN=3). S5REH, Frikit
[¥) DW-RECL fupeft Bess LA RIFRIRa et . RIFAEIMEAD RS, T T iy
PRZ Wi o

REEHE: P, AR, R, SREEERY, p-lEmirEA
2

ARG E K QAR ERE S (N0.21765004) HEl, REUSS .

S CER

[21] GaoN.; ZhangY.; GaoK.; XieJ.; LiuL.;LiY.; QiuL.; We Q.; MaH_;
Pang X. Sensor. Actuat. B-Chem. 308(2020) 127576-127584.

[22] QinD.; Jiang X.; Mo G.; Feng J.; Yu C.; Deng B. ACS Sensor s 4(2019)
504—512.

[23] QinD.; Jiang X.; Mo G.; Zheng X.; Deng B. Microchim. Acta 187(2020)
482—-494.

[24] QinD.; Jiang X.; Mo G.; Feng J.; Deng B. Electrochim. Acta 335(2020)
135621-135631.
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ETrRSHRLFLALRESHBREE TR ME
A EREAERMARAER 19 FERE 21-1

SEFE PR

1 AMHARAARZRUESAYHL, FIBRERESIRE, [ AIMEXZUFESAESF
BT, FE#K 541004 2. EMITEFERUESRAFIFEFET, E#k 537000
Bifl{EE Email: dengby16@163.com

it A2 thE L B R 8 R AN T R R i M R, RO IR T R AR 2 E T
SRR S R A RAT A7 A ROT BB, i T 23 ke AR/ i
fi (NSCLC) FI/NHMEfifRE (SCLC) o LARTIWEFR DA UESL4if A 19 F Bdii
21-1 (CYFRA21-1) & —FhIBEsR AN NSCLC AWt B, g o8 Sk I Ak i
(NSE) £ —Fh R, AI5EN) SCLC EWr S, AR T — oA P
RACILIR e B AL R FIB A NSE Al CYFRA21-1 i 7. B TF&9ikiE
(AUNRS) HII I RE 5 SnS,@Pt il Ru(bpy)s™/Zn-MOF [f] ECL Jtilise 4B 8, Ak
EMEAREMEAFERGILIRERE LT, Zn-MOF R KRB £
Ru(bpy)s> BB E K, HILAE 5484 Ru(bpy)s®/Zn-MOF/Ab, A 1EB8 ) ECL. PtNPs
HA RIFH S, a7 LN SnS;NFs il S,05” 2 [0 (i B34, 193 SnS,NFs ] ECL
SR TEACAL I SEEG 26 F T, NSE FIZR Y5 R 0.2 pg/mL~20 ng/mL, 5 Hi R 4 79 fg/mL
CYFRA21-1 £ EYE N 1.25 pg/mL~12.5 ng/mL, # RN 0.43 pg/mL. iZ 5% 4% %
a ] H T [F2D RGN LIE H NSE 1 CYFRA21-1, 3B EAFIRKZ W .

REEW: WA P, AR ROGRIEARIRSE, WA TR R IR NE, 4 e
19 FBfiiat 21-1

SR

[1] Mo, G.; Qin, D.; Jiang X.; Zheng, X.; Mo, W.; Deng, B. Sensor. Actuat. B, 2020,

310:127852.

[2] Cioffi, M.; Vietri, M. T.; Gazzerro, P,; Magnetta, R.; Auria, A. D.; Durante, A.; Nola,

E.; Puca, G. A.; Molinari, A. M. Lung Cancer, 2001, 33:163-169.
[3] Zheng, X.; Mo, G.; He, Y.; Qin, D.; Jiang, X.; Mo, W.; Deng, B. Microchim. Acta,
2019, 186:817.
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o RAZ B KRR (0-SynO) TG IE R A oI EEME, & n DA £ A% )%
L B R A O R pE a2 it . AT a-SynO KI5 32 3 BER P B0 S i
R, FEAEPTTIRAE /72 R A i S A, o T S ek B R 3 A Ak 2
R, B RO O GER. PR B EBlEm, MeER
FMAERT, i R EIME LR e ZE.

2 SR E I R AL T VERI45 T 1,3,6,8-DU(4-FR FE ) 1 TBAPY/AQ NPs 575t 45 14
LR, K - AR A S04 SO SEE , SEHL T X 0-SynO (1) REBUEE (PEC
FEC) ot . TBAPy WGREJoE, A ttm, S FUReBim, (HEAREHE
B R R AT Ag NPs Il TBAPy 2R i 454, B 7Ot R B3R R &
JRIER T & B TR RSN T2, $Em e LR, TR AT - AR i A
SME S RO AR, 305 56 2 W ST 14 1 P 0 o TS 140 8 26 W - 2 S o 6] W T A
H.0., #E4T Ag NPs Zlih, S5 PEC 1 EC 155 A N %, SZIL T X} a-SynO I8 R
AIMTINGE o US54 H 2 B A SRS R Rl 5 S L], RTSEB Xt B AR 2
A, H PSS S AL 8] L% A T30, AROKHER & T 70 b s 1

— - ¢ . o & .
- 06 V1o : O m
* » " n
T,
Mode | ;/]C «K 2" » Mude 2
P b nliln«n.-

1 MBS BER o-SynO F ik 1% Bk =

S CHR -
[1] Postuma RB, Berg D, Stern M, et al. Mov Disord. (2015) 30:1591-601.
[2] Mai L P, LiuF, Pan JB, et al. Ana Chem,2017, 89 (12): 6300-6304.
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B AP AL AR REIRA: & EESHEN
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AT RFUFUNIER, o™, dB4: 453007
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W E: APfLriZ DNA JFHIE AR . 24 DNA #G R, DNA s
BAGH] AP AL X ARG B 2 TR G . O 7SI AP A s RS TR S, AR
PO T — RIS R BT — A PR, B RAIAEROE 2- (4-20FIEARIE
IEHTAEY) (BMN-Fluors), BMN-Fluors mJ LIRHE AP A7 s E & A R & AN [R] 2R 1 2
A5 5. Hrh, f74E4 d1I-BMN fE4 R R EE S, BEE AP AL S BEARR LI O
KHAES. B, d1-BMN A] LLSZIINT AP A7 S 7E B4l i K 7Bk AT 8 RER 5 .

REEE: AP 2O 0 TEREE KA

SR

[25] Bernasconi, C.; Kanavarioti, A.; Killion, R. Nucleophilic addition to olefins. 12.
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Abstract

The specific detection of dopamine (DA) has received enormous attention since it is
universally acknowledged as an important neurotransmitter associated with nerve signaling
and some diseases. In this work, glucose—derived carbon nanospheres (CNs) are synthesized
by the hydrothermal approach and served to modify electrodes for the detection of DA
(Scheme 1). The CNs were successfully synthesized and purposely investigated in detail by
the kinds of characterization technologies. The CNs modified glassy carbon electrode
(CNS/GCE) exhibits better electrochemica sensing performances with a wide linear range of
0.05 — 1600 uM and a low limit of 8.3 nM toward determination of dopamine (DA), as
compared with the modified electrodes reported previously. The CNS/GCE is successfully
applied to detect DA in human serum samples, which makes it promising for biomedical
applications. More importantly, this work shows a novel green and simple strategy for the
design of an effective electrode nanomaterial, which provides more opportunities for
modifying the design of electrodesin electrochemical sensing applications.
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Scheme 1. Schematic fabrication and detection process of CNS/GCE.

Keywords. Carbon nanospheres; Electrocatal ytic activity; Dopamine detection; Human
serum samples
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Fig. 1 The fabrication of CUO@MWCNTS/GCE and application in Glucose Detection
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P, PPl 2 5SS SAE . ﬁl%%%ﬁ R A RS 2 AR . (Rl
PP 5 ANARIIVFZ B0l B UIAE G, a0 e RAPCE BT . A SO 1- SRR A 2-20 5
BRI A ER G R R R G, 2D SR T AR A N, AR T R T A R
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[1] Shree, G.J.; Sivaraman, G.; Siva, A.; Chellappa. D. Dyes and Pigm. 163 (2019) 204.
[2] Liu, D.; Liu, S.;; Zhang, X.Y.; Zhang, Q.; Yu, J.H.; Yang, M.D.; Yang, X.Y.;
Tian, Y.P.; Zhu, X.J.; Zhou. H.P. Talanta. 195 (2019) 158.
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HH B I 2550 4T I F I e e (2 AgNCSARAR , T2 J = ] [R)14 1 21 £ AgNCs(Y-3rAgNCs) .
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[1] L.Yang, C.Yao, F. Li, Y.H. Dong, Z.K. Zhang, D.Y. Yang, Small 14 (2018),
1800185-1800194
[2] C. Cerretani, H. Kanazawa, T. Vosch, J. Kondo, Angew. Chem. Int. Ed. 58
(2019), 17153-17157
[3] W.J Zhou, J.B Zhu, D.Q Fan, Y. Teng, X.Q. Zhu, S.J. Dong, Adv. Funct. M ater.
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HE.

IR K G B, s T B S R R R I RO R TR B B R T =
H KR T (CupSe@PSS). ZANAMELEA BRI A B RIS, £ H0;
FAAERI SR AT TMB R, SEIGIE IR A B H TR AT BRI CupSe@PSS 4 Bk FEIA FE
T BEAR 1 3 S A DL B 1 o 7E ClpSe@PSS-H,0,-TMB 1A & H1 5] A GSH 2 )5,
BARTS, b TMB IR, HEE S, T —Ff GSH & S H k. 451 E
B, GSH < B2 5440 TMB W U U6 5 2 1) AR AL B (AAVAQ)FE 30-200 M I B2 T | A 52 31
RIFIIZRIESE R (RP=0.9994), KilIfRJy 14.7 uM. %7 VEA BB, ATRThH T
SRR AT .

REEW: LYK T W E Y 2 ik

SR

[1] Xu, Z., et a., Fluorescent probes with multiple channels for simultaneous detection
of Cys, Hcy, GSH, and H,S. TrAC Trendsin Anaytica Chemistry, 2019. 121: p. 115672.
[2] Lie, S.Q., et d., Controllable copper deficiency in Cu2—xSe nanocrystals with
tunable localized surface plasmon resonance and enhanced chemiluminescence.
Nanoscale, 2014. 6(17): p. 10289-10296.
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HE.

EHEA (RO ZAFE T AW R Grh, fEA F AR BT ﬁ¢i%§%$%%¢%
RABRE T (ClO) ENEYAN EEREESA (ROS), FEHAMME (AEEN
%\%&%%ﬂ*ﬁﬁ%%)*%%ﬁ%%%%(MKD%%%%?SE%%%&EF
A, KA SRE AV AR AR E R BIER, HAERE R GRS ZOREENEN . A,
RER AT 8 2 PR RZN, W'ER SRR O I 598 A AE
O, BRIk, IR R s RO I AR IR B T IO e iREr, W FAEW . HBIREE K
R L SR B A T HEE L.

FU 2RI CIRES s T DA 2008 G A 2% AN 55 DR 250 R A R i3 22, R I HH B 4 1 SR
Eo%%,ﬁﬁ%%%%%ﬁ%ﬂ%ﬁ@ﬁﬁﬁiﬁ&QWW#@%A%%%?%,E

ETHEA MG, ZER R, AT 7 R A T E I R R AR Y
wiixﬁ%ﬁ(YD,W%ﬁﬁ?m%%%ﬁ%&FﬁﬁhﬁﬂWFdo AL
RSN WG . RS RS PSS RESE (K] L. BREFXT CIO EoR
HEE PR, 7R 100% (PR A B, NN ClO J&, #R%F YT MIZOLREAE 640 nm
Ab3EEE, {E 590 nm MRS, fEREEDOCHBEANA G, A, YT BAERKKHHE
Tl (230nm) AL TR KA TNTEE (0-160uM). fa, REFRThH T IE 40 A BE o
%¢Wﬁﬁﬂdmxﬁﬁﬁ(mgb,ﬁ%Tﬁfi ﬂ%¢%§fﬁ%
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Fig. 1 Fluorescence titration spectra of YT, fluorescence mlcroscoplc images of SMMC-7721 cellsand
reaction mechanism.
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[1] Dong S, Zhang L, LinY, et a. Luminescent probes for hypochlorous acid in vitro and
in vivo[J]. Analyst, 2020, 145(15): 5068-5089.

[2] HelL, Xiong H, Wang B, et al. Rational design of a two-photon ratiometric
fluorescent probe for hypochlorous acid with alarge stokes shift[J]. Analytical Chemistry,
2020, 92(16): 11029-11034.
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HE.

R PRI E SR, W BN CA T R ] BE AR (R
U, i, BB RIS R G0 P AR RS BRI, WTTT 5 B0 R SRR 1) 2509 kg 2
Blt, WEFREEAA A FAA N R R S e, AT R, AT T M5
T 1 AR A (s B AT AR W I B e e (PIS) , BT AEAHE pH R EL RGN Cd™
AR Zo? T3, PIS Al Ll CA LAt BN 10 1 ke E ey, S8
KKEGTERIAF (—~66 nm) FF H AR BB 2O (ASEEBIRBLAE)
PIEHCUE K A AR A B TR E 70 B T PR 3G 5 DL 70 P PR AT B B AR (1) T T
SRR IEAH . P A RERET X CAPH G IR IR . 20.99nM o 78 HiAth 55 4 1k B S 7%
BN, BREFST 48 B 3RO S ik 8% . 8 A BLY P B 3(T DFT 1HE LLAASEHL T PIS
A PIS-CA* 48 AW RIARAL TUAT R TR, 3k — B AIE SEER AT Co® i N HLER . b ah, @it 3t
FHERG BB PIS /K AT (SMMC-7721) , BE5 (3 k) I IF (5
KK MRRALIFH Cd™, FW PIS BAGEA FAER b I Co™ 7 /7.

v" one step facile synthesis

v visible light excitation

v' ratiometric measurement mode

v the feasibility of bio-imaging in
different biological contexts

L3R PIS 5 Cd™ NS SRR ERERIEMIAZR XS Cd™ OEYIRL .

REEW: JOGMERE: HREN, #ET

SRR

[1] L. Jarup, A. Akesson. Toxicology Applied Phar macology, 238(2009) 201-208.

[2]J. Li, Y. H. Chen, T. T. Chen, J. Qiang, Z. J. Zhang, T. W. Wei, W. Zhang, F. Wang, X.
Q. Chen. Sensorsand Actuators, B: Chemical, 268(2018) 446-455.

[3]P. Piyanuch, P. Patawanich, J. Sirirak, K. Suwatpipat, A. Kamkaew, K. Burgess.
Journal of Hazardous M aterials, 409(2021)124487.
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HE.

WL R ICIRET R 20T REPUE S BRIEIT « AR A & A U &5 7 Tl 23
TR R B M . AR T LA ROR, e RE B A & . AR
A . RBUE R EREFI S, B 2 A T8 7 R E s, 4
BT, REZHCE VIO CRE R BEE A VLA R SR SR B ATRN, EmEKE FSRE
ACQ RN, BRI 7 HAE SZBRA 3 o ) S - 2001 48 A jE iz 4 1< IR 215 S ROB(AIE)”
WL G, AOUE ROt e T8, 1 HAER Tz s e,

PAN T uHty, F oo GBS I B R 2RI I =2k o 1, HATETER AIE
BN, AT UL N, 2,6-MnE TR R R, R JCHRUR N A R T —
HA AIE BN RICIEE TPA-DAP. SLiegi KW, £ DMSO/Tris-HCI(5:95, vlv,
pH=7.00)& %1, K% TPA-DAP KILH RIF K AIE &8, HATES/KERERITHELT
X CuP AT H —PEIR I R . TPA-DAP 4> Tt nE it Eig N JE 7, -C=N--NH- L)
N R T5 Cu® kA LA, HoA H PR ATECAL S 3070 )9 36.7 nM A1 4.35X10°, @i 78
AR P A BN EDTA R Cu** R BLZAFAT ol A M, #5474t TPA-DAP 52
Brok B CuP iR, [B1Usc % Jy 98.80%-100.23%:; 7£ DMF/PBS(5:95, viv, pH=7.40)1k %
Hi, REF TPA-DAP LA KT AIE U8, AL m & /KB T R4 Cu®. Co™ Al NiZ*
R BRSOG40~ 56.4nM . 22.4nM Al 26.5nM,  BiR L E5
BA 9.07X10°, 3.63X10° Fil 5.69x10°, et LA N T . TPA-DAP 434 LA
1:1. 12 2 L1 IR Cu™. Co™. NiZ B A Bihr . # TPA-DAP il % ik 4CH T Cu*.
Co™ . NIZ[IETEIR A, 6 AMT IS N B 22 2R 48 I [ “ON-OFF" 454k . b4h, i
PSRN, FSE T iZREN BB RIFRAEWAEYE, BRHTAMEN cu®t. Co*.
N (R
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[1] Gang Wel, Naibo Lin, Xia Ren, Gang Zhao, Shanyi Guang, Jihong Feng and
Hongyao Xu, High selectivity improvement of chemosensors through hydrogen-induced
emission (HIE) for detection of Hg*" in vivo and in vitro, Sensor. Actuat. B-Chem
321(2020) 128532-128543

[2] Gang Wei, Zhengquan Yan, Jiachan Tian, Gang Zhao, Shanyi Guang, and Hongyao
Xu, Efficient polymer pendant approach toward high stable organic fluorophore for
sensing ultratrace Hg** with improved biological compatibility and cell permeability,
Anal. Chem 92(2020) 3293-3301

[3] Gang Wei; Gang Zhao; Naibo Lin; Shanyi Guang and Hongyao Xu, Water-soluble
fluorescent copolymer for effective recognition and imaging of tumor, Colloid. Surface.
A 599(2020) 124863-124876

264



SCCS 2821

Bfil 4 A9 DNA K438 7E B AL SFARBRE (% I35 R B L
H

FEE TER PE BB BEE

ZEIMEXFUFUIFIR, =@M, R, 650500
Emails: yt09132149@163.com. yyhui2002@aliyun.com

WE: s, fhE ™ E i E NI LG, Bk, @y —sepul. RE.
A AT QORI 7 ot T RS . TR AT B oy mE U, AL
AR KL (metal - organic frameworks, MOFs) & — 5 1 4 J& 25 7 A1 A1 A 38 1o Fie 457 B 440 37
TR 2 FLRRE, Ik 32 5P, 1R N1E 5 2 IT I AuNPs@MOFs A 15 57
KIFEH, AR RA BG5S YRR Au NPs@Zr-MOF 5 BLUE L& DNA
KL BSARSE A, BRI S USRI 0 R EEE . i 1A BoR, MR
1B MUCLIERCA (F blocker DNA 141D 38k % 55 55 Al 25 -AE W0 3 SR AR A 52 2 e
R MR C SRR - 825, MUCL 52 15 blocker DNA a4+ e b7, DR H blocker
DNA. #IT 5, i B i K& blocker BT LA SRl & FLAR 1 DNA gk
HL#%. BEJ5 blocker 5 & I DNA (CPL)45 4, (ERZIRAMIIEE(Exo IDAAHBIE R, Kk
CPL1 %#fi#, HFBEMUH I blocker # G R, FUEAA-VIFIMIER . &2, WK
(1) CP1 #BY V)G S 5K K HP &%, HP LAY ESS Au NPs@Zr
MOF/SA 456, A BANSE 5 o % 0 HE— 20 SEH MUCL 19 R BRI B A R 5 1 1

f/— )
AT
A Muct -
p.d S 7y 60 4 Control
v MUCI aptamer ; Magnetic separation —without Exolll
blacke 504 50 ng/mL
B 40 4
- i CIL E;;% §‘
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AN
e e HP | l l g 3 20 4
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Rl neyeles -
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E/V
Fig.1 Scheme Illustration of the electrochemical aptasensors for MUCL detection

R : DNA 9KH88. EBILFIEMMERER. Zr-MOF, MXene, fEIELK
SRR
[1] YOUSEFI M, DEHGHANI S, NOSRATI R, et a. Aptasensors as a new sensing technology developed for the
detection of MUC1 mucin: A review [J]. Biosensors & bioelectronics, 2019, 130: 1-19.
[2] LUOBC,YUANLY,CHAIZF eta. U(VI) capture from agueous solution by highly porous and stable MOFs:
Ui0O-66 and its amine derivative [J]. Journal of Radioanalytical and Nuclear Chemistry, 2015, 307(1): 269-76.
[3] YANGX,LV J YANG Z, et a. A Sensitive Electrochemical Aptasensor for Thrombin Detection Based on
Electroactive Co-Based Metal-Organic Frameworks with Target-Triggering NESA Strategy [J]. Analytical chemistry,
2017, 89(21): 11636-40.
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DR T A% 8 2 ) P e 240 B S MR 52 1) St s A B T s B R S U2 i, k2D iR R e
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Fomois eI BRI RE 1, HET O R S B e 2 Wi H % T B, DNA 44
KB HAREE, XK DNA GUKBLas A, w] [ o0 B A sl 22 Al A kR4, AR
J HADS 5 BARAAE HH SN 1R RE A A, BERS 2 W A b B i B R B BR A 5 R
VEAS S B BB 0 37 L TR0 40 B AR () I A 855 5 T 0 W e LA AT, AT A
i-motif 55 ATP aptamer FiFP ThRERXER KT PT 4% 451, 7E DNA WP 28R A4 rT AT
OR 5 AND M FhIZ #2501 DNA G9KHLAF N, S 1 ar I8 /0 B4R AR s A 2 2
FIRETIRE (B D o ZMEAEAb e H S ATP BRI AR 2 4 U B s
PER A S5 5E, OR 5 AND PAFPEANKHL &3 A R 1 HH AR 23 RE2 48 I 5 AR
B, MR B HEIZ RO — R ORT K
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5 / it ——__-_—\- =
-_//" -—_ -

;//_,-----"_'-——Target tumor 23 ~-~f::\;_\
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[1] You M, Zhu G, Chen T, et al. Programmable and multiparameter DNA-based logic
platform for cancer recognition and targeted therapy[J]. Journal of the American
Chemical Society, 2015, 137(2): 667-674.

[2] Yuan K, MengH M, Wu Y, et a. Extracellular Milieu and Membrane Receptor
Dual-Driven DNA Nanorobot for Accurate in Vivo Tumor Imaging[J]. CCS Chemistry,
2021, 3, 1679-1691.
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[1] Chao Zhang, Tingting Zheng, HuaWang, et al. Anal. Chem. 2021, 93, 7, 3325-3330
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! nstitute of Environmental Science, Shanxi University, Tai yuan 030006, P. R. China
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Abstract: Carbon dots (CDs), an emerging member of the carbon family, has been
attracted wide attention 3. In this work, the primary aromatic amines derived carbon dots
(PAA-CDs) from m-phenylenediamine (m-PDA) were favorably obtained by one-step
solvothermal synthesis. The interaction between the PAA-CDs and nitrite (NO,) was
inherited the characteristic reaction of m-PDA, which resulted in fluorescence and absorption
variation of the PAA-CDs. Meanwhile, a chromogenic reaction of diazo coupling can lead to
a color change. Hence, the PAA-CDs were developed for an optica dual-mode and
smartphone imaging sensor for the detection of NO,. Under the optimized condition, the
constructed sensor was utilized to detect NO,™ in the range of 0-40 uM with high selectivity
and excellent anti-interference capability. More importantly, the established analytical method
has the advantages of simplicity, accuracy and stability, which has been successfully applied
for dynamic detection of NO,™ in various food samples with the satisfying results. Thisis the
first time that a smartphone imaging colorimetry method based on CDsis proposed to visually
and quantitatively detect NO,', which will broaden the application range of CDs in food
safety inspection.
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Scheme 1. Schematic illustration of the synthesis of PAA-CDs, reaction of diazo coupling induced by NO,
and application of smartphone imaging detection of NO'.
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Fig. 1 Schematic illustration of the preparation of the 3D DNA nanomachine (PART A) and target
miRNA-21 induced recycle cleavage process (PART B); The mechanisms of ECL biosensing system for
miRNA-21 sensitive detection (PART C).
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Fig. 1 The detection and imaging of Pre-miRNA and miRNA in living cells.
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Fig 1. Schematic representation of (A) structure model and synthesis process of Au NPs@K-doped g-C3Ny;
(B) electrode modification process; (C) signal amplification process of nicking-enzyme assisted strand
displacement reaction.
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Fig. 1 Schematic representation of the Multiple Amplified ECL Biosensor for HIV-DNA Detection.
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Fig. 1 The ECL emission of ATT-Au NCs and Agm/ATT-Au NCs.
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Fig. 1 HBV-DNA amplification induced by Exonuclease III and fabrication of biosensor.
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Fig. 1 (A) The construction of the proposed ECL hiosensor. (B) The proposed nucleic acid amplification
mechanism and construction of the proposed ECL biosensor.
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Scheme 1. Schematic illustration of sensitive PEC biosensor for miRNA-141 assay: (A) the procedure of
target-induced enzyme-free triple cycles; (B) the construction process and detection mechanism of
proposed.
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Scheme 1. Schematic illustration of the preparation of (A) SnS, Qds and (B) Ab,/AUNPSNA/SNS,-HPNSs;
(C) the fabrication process of the biosensor.
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ability as signal amplification for dual signal
electrochemical sensing of cancer biomarker
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Abstract:

Sensitivity and accuracy were crucia for cancer biomarker detection. Herein, MnO@C
nanocomposite was prepared with Mn-MOF-74 as precursor by pyrolysis. It not only
possesses superior electrocatal ytic activity to the oxidation of H,O,, but also the reduction of
H.O,. After loading AuNPs, MNO@C@AUNPs can connect aptamer via Au-S and then as a
signal amplification for the construction of sandwich-type aptasensor for dua signal
electrochemical sensing of cancer biomarker. It has the parallel output of differential pulse
voltammetry (DPV) and chronoamperometry responses based on oxidation and reduction of
H.O., respectively, which implemented sensitive and accurate measurements to avoid false
results. Consequently, the linear range from 0.001 nM to 100 nM with a detection of 0.31 pM
for the DPV technique and 0.001 nM to 10 nM with a detection limit of 0.25 pM for the
chronoamperometry technique. Furthermore, by changing the specific Apt of cancer
biomarker, the proposed dual signal electrochemical sensing platform can be easily extended
to detect other protein biomarker, indicating its great potential applications in early disease
diagnosis.
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Scheme 1. Schematic illustration of (A) preparation of the Apt/MnO@C@AUNPs, (B) dual signa
electrochemical sensing of MUCL.

Keywords: cancer biomarker, MnO@C nanocomposite, signal amplification, dual signal.
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Abstract:

Glutathione (abbreviated as GSH) is a kind of sulfur-containing tripeptide that exists
widely in the body, and is composed of cysteine, glutamic acid and glycine. In a variety of
neurodegenerative diseases, GSH levels can be abnormal, so it can serve as an indicator of
oxidative stress, thereby reducing the risk of neurodegeneration. Based on hollow 1n;03/1n,S;
materia (In,03/1n,Sz/MIP PEC), an innovative molecularly imprinted photoelectrochemical
(PEC) sensor was developed for sensitive detection of glutathione (GSH). Using nicotinamide
as a functional monomer, the GSH template molecule was imprinted on hollow 1n,03/1n;S;
material with alarge specific surface area, which has better selectivity to GSH. The cavernous
structure of the material used light scattering and reflection to enhance light absorption. The
heterojunction structure between 1n,O3; and In,S; aso promotes the rapid separation of
photosensitized electron-hole pairs, which significantly enhance the photocurrent response.
The constructed PEC sensor has a good linear relationship in the range of 1 pmol L™ to 100
umol L™, and the limit of detected is 0.82 umol L™ (S/N = 3). The PEC sensor simultaneously
has excellent stability and selectivity, which provide an innovative idea for the actua
detection of GSH.
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Figure 1 Schematic diagram of the preparation process of the hollow 1n,04/In,S; nanorod materia and
PEC sensor.
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Figure 2 (A) Photocurrent response of 1n,04/In,S; MIP PEC sensor at different concentrations of GSH,
concentrations: 2,4,6,8,10,20,40,60,80,100 pmol L (B) The corresponding calibration curve of
IN,O4/1N,S; MIP PEC sensor in the presence of GSH.
Keywords: Photoelectrochemical (PEC) sensor; Molecular imprinted polymer; Vacuous
IN203/1n,S; material; Glutathione (GSH)
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Plasma-assisted controllable doping of nitrogen into M oS,
nanosheets as efficient nanozymes with enhanced
peroxidase-like catalysis activity

Luping Feng (&%) , HuaWang* (FE#E)
Schoolof Chemistry and Chemical Engineering, Harbin Institute of Technology, Harbin, 150000

Abstract

Heteroatom doping is one of the effective ways for improving the catalytic performances
of nanozymes. the plasma-assisted controllable doping of nitrogen (N) into MoS, nanosheets
has been initially proposed resulting in efficient nanozymes. Herein, the N, plasma treatment
could facilitate the N elements to be doped covalently into MoS, nanosheets achieving the
increasedsurface wettability and affinity of nanozymes for the improved access of the
electrons and substrates of catalytic reactions.More importantly, the covalent dopingofN
elements into M oS, nanosheets with alower Femi level could facilitate the promoted electron
transferring, resulting in the enhanced catalysis of N-doped MoS;nanozymes, in addition to
the high catalytic stability in water. Such a controllable plasma treatment strategy may open a
new door towards the large-scal e applications for doping heteroatoms into various nanozymes
with the improved catalysis performances.

I ntroduction

Molybdenum disulfide (Mo0S;), one of the kinds of transition-metal dichalcogenide
s with a two-dimensional layered structure, has been extensively applied in the multipl
e fields due to some unique advantages such as conductivity, intrinsic catalytic activity,
easy surface modification, low toxicity, and high photothermal effect. However, some
shortcomings of MoS; like poor dispersion in water especially low catalytic activities
may still challenge its applications on a large scale. The surface properties like wettab
ilities, charges, and reactive sites may generaly determine the catalytic performances o
f nanozymes like MoS,. Therefore, some efforts have been devoted to the doping of
various heteroatoms like P, S, and N into nanozymes to enhance their catalytic activiti
es. The plasma treatment technology has emerged as a simple, rapid, and highlyefficie
nt tool for the green preparation and surface modification of nanomaterials, with the
merits of low energy-consumption and chemical waste-free yield. As anenvironmentaly
friendly technology, it is extremely suitable for the large-scale surface treatments or
modifications of solid materials, especially two-dimensional ones,without the need of a
ny solvent.

Results and Discussion

T™h
il N phenim L
W RERER BARRR

— =
Mt i m e N daped Vet

Scheme 1. Schematic illustration of the main principle and procedure of the plasma treatment for
MoS, nanosheets with enhanced peroxidase-like catalysis for chromogenic TMB-H,O, reactions in
comparison with MoS,

"
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Fig. 2. DFT analysis results of optimized crystal structure, Fermi levels, and work functions of (A)
MoS, (oo1) and (B) N-doped MoS, nanosheets (oo1) calculated.

ﬂglusi on

In summary, a controllable N2 plasma treatment strategy has been applied initialy for
doping heteroatom N into M0oS2 nanosheets to yield the N-doped MoS2 as efficient nanozymes.
This simple, rapid, efficient, and controllable plasma treatment strategy can be carried out in a
large-scaled way at room temperature, circumventing some limitations of the traditional
modification or heteroatoms doping routes under harsh conditions.
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A highly sensitive and visible-light-driven

photoelectrochemical sensor for chlorpyrifos detection
using hollow CosSs@CdS heterostructures

Lixiang Zhang (3%3rZ) , HuaWang* (E#)

School of Environment, Harbin Institute of Technology, Harbin, 150000

Abstract

A highly sensitive and visiblelight-driven
photoelectrochemical (PEC) sensor has been constructed
for the quantitative assay of chlorpyrifos (Chlo) using
hollow Co9S8@CdS heterostructures. It was discovered
that the so-obtained Co9S8@CdS with direct Z-scheme
heterojunctions could exhibit larger photocurrents than the
C09S8 or CdS because of the greatly enhanced separation
efficiency of photo-generated carriers. What’s more, the
photocurrent signal of C09S8@CdS-based PEC sensor
could be selectively inhibited with the addition of Chlo
through the specific chelation between the N and S atoms
of Chlo with C=N and P=S groups and Co sites of
C09SB@CdS to suppress the carriers transferring. The
developed PEC sensor could exhibit a linear response for
Chlo ranging from 0.050 to 1000 ppb, with the detection
limit value down to 0.015 ppb, which was far below than
those of currently reported PEC sensors. Besides, the
proposed routes may provide guidelines for designing
various direct Z-scheme heterojunction-based PEC analysis
platforms for determining environmental pollutants like
Chlo.

I ntroduction

PEC sensing techniques have received much attention
in detecting various environmental toxicants like Chlo.
Unfortunately, most of the reported PEC sensors may
encounter with low sensitivity due to the ready
recombination of photo-induced carriers. The construction
of direct Z-scheme heterojunctions has been regarded as the
most efficient way for designing PEC sensors with high
sensitivity, due to they possess some merits of wide light
absorption edge and efficient carriers” separation. CdS, as a
narrow band gap semiconductor with excellent light
harvesting ability and suitable band position, has been
widely utilized in metal ions detection fields. Especidly,
the rational coupling of CdS with some suitable
semiconductors like CogSg may aid to construct direct
Z-scheme heterojunctions to greatly enhance the
performances of PEC sensors. Moreover, the hollow
tubular structure of CoySg can not only shorten the
bulk-to-surface distance to expedite the carriers’ separation,
but also afford large surface area and abundant active sites

t Results and Discussion
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Scheme 1. The illustrated response mechanism of
direct Z-scheme CoySg@CdS-based PEC sensor for

probing Chlo and the specific interaction between Chlo
and the Co sites of Co,Ss@CdS.

Fig. 1 TEM images of (A) Co,Ss@CdS with (B) the
high-magnitude one with the amplified parts of (C)
Co,Ss, and (D) CdS.
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0.10, 1.0, 10, 50, 100, 500, and 1000 ppb).

Conclusion

In summary, a direct Z-scheme Co0yS@CdS
heterojunction-based PEC sensor has been designed for
sensitive and sdlective anaysis of Chlo under visible-light
irradiation, showing the low LOD value of 0.015 ppb through
the specific chelation between the N and S atoms of Chlo
with C=N and P=S groups and Co sites of CoySz@CdS,
which might block the electrons transferring process. Yet, the
specific sensing mechanism and the pathway of
photo-generated electron transferring should to be further
explored in the future, this study may serve as a guide for
designing various direct Z-scheme heterojunction-based PEC
analysis platforms by using two types of semiconductors with
suitable band structure for the quantitative assay of different
analytes like organophosphorus pesticides.

298

SCCS 2821



SCCS 2821

Dynamic Detection of Endogenous Hydroxyl Radicals at
Single-Cell Level with Individual Ag—Au Nanocages

Shaojun Wu, Zixuan Chen,* and Jun-Jie Zhu*

School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210023, Ching;
E-mail: chenzixuan@nju.edu.cn; jjzhu@nju.edu.cn.

Abstract:

Hydroxyl radicals (*OH) are a type of short-lived radical which is the most aggressive
reactive oxygen species due to its high reactivity to biomolecules. Dynamic measurement of
*OH level in living cells is critical for understanding cell physiology and pathology. [1,2]
Herein, we prepare individual Ag—Au@PEG/RGD nanocages for in situ determination of
endogenous *OH at single-cell level, whose spectral shift rate correlate to the *OH
concentration. The high-selective response to *OH relies on the specific oxidization of the
conjugated PEG/RGD outside and the silver etching inside the nanocages that resulted in a
significant LSPR signal and scattered color changes. The spectral red-shift rate of LSPR has a
linear relationship with the logarithm of *OH concentration in range of 100 pM to 1 uM,
suitable for the measurement of endogenous *OH (Fig.1). Thus, the individual nanocages
were successfully used to monitor the dynamic intracellular *OH level of single tumor cells
under oxidative stress (Fig.2). This strategy has great potential in promoting *OH mediated
cell homeostasis and injury research.

Fig.1 (a) Diagram of the Single Particlg DFM M etho& for Intracellﬁiar *OH Assay. (b-c)Time-dependent
scattering spectra and mean AApg of nanocages upon treatment with *OH.

; INEEE

-
']

Fig.2 (a—d) DFM images of HeLa cell and scattering spectra changes of two probes before (a) and after (b)
30 min of PMA stimulation. (e-g) Time-dependent mean A and red-shift rates of nanoprobes and the
*OH concentration in Hel a cells during the entire stimulation process.

Keywords: Hydroxyls, LSPR; dynamic detection; single-cell level.
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Capture and selective release of multiple types of
circulating tumor cellsusing smart DNAzyme probes

Qianying Zhang, Jian-Rong Zhang*, Jun-Jie Zhu

School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210023, Ching;
E-mail: jrzhang@nju.edu.cn

Abstract:

The eff ective capture, release and reanalysis of circulating tumor cells (CTCs) are of
great significance to acquire tumor information and promote the progress of tumor therapy. [1]
Particularly, the selective release of multiple types of CTCs is critical to further study;
however, it is still a great challenge. To meet this challenge, we designed a smart DNAzyme
probe-based platform (Fig.1). By combining multiple targeting aptamers and multiple metal
ion responsive DNAzymes, efficient capture and selective release of multiple types CTCs
were realized. [2] Sgc8c aptamer integrated Cu®*-dependent DNAzyme and TDO5 aptamer
integrated Mg**-dependent DNAzyme can capture CCRF-CEM cells and Ramos cells
respectively on the substrate. With the addition of Cu®* or Mg**, CCRF-CEM cells or Ramos
cells will be released from the substrate with specific selectivity (Fig.2). Furthermore, our
platform has been successfully demonstrated in the whole blood sample (Fig.2). Therefore,
our capturefrelease platform will benefit research on the molecular analysis of CTCs after
release and has great potential for cancer diagnosis and individualized treatment.

Keywords: CTCs; selectiverelease; DNAzymes
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Fig.1 (a) Fabrication of the capture/release platform; (b) illustration of the capture of CTCs by aptamers
and the
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Fig.2 (a) Fluorescence images of CTCs released from the substrate stimulated using different metal ions;
scale bars: 50 mm; (b) release efficiencies of CTCs. (c) FHuorescence images of multiple CTCs after capture
and selective release. Scale bars: 50 mm; (d) captured and selectively released CTC counts from 0.5 mL of
lung cancer patient blood samples. A: vimentin-positive CTCs; B: CK19-positive CTCs.
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Dynamic single-molecule assay via nanoparticle
micromanipulation for rapid and ultrasensitive detection
of biomarkers

Ay
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hui.yu@sjtu.edu.cn

.

The ability to measure many single molecules simultaneously in larger and complex
samples is critical to the trandation of single-molecule sensors for practical applications in
biomarker detection. The challenges lie in the limits imposed by mass transportation and
thermodynamics in the single-molecule assay, resulting in long assay time and/or insufficient
sensitivity'. Here, we report an approach caled Sensing Single Molecule under
MicroManipulation (SSM?) to circumvent the above limits. In SSM?, the transportation rate of
analyte molecules and the kinetics of molecule interaction are fine-tuned by the nanoparticle
micromanipulation to increase the frequency of molecular binding and dissociation in
sandwich assays. The dynamic process of molecule binding is recorded by the surface
plasmon resonance microscopy?, and the heterogeneous lifetime of molecular complex is
quantified to discriminate specific binding from nonspecific background noise. By the
highly-specific digital counting of single analyte molecules, we demonstrate 15-minute assays
for direct detection of microRNAs and amyloid-B proteins via electrical or magnetic
micromanipulation, with the limit of detection at the subfemtomolar level. The integration of
nanoparticle micromanipulation and dynamic single-molecule sensing offers a general
approach to beat the limitations from mass transportation and thermodynamics, and we
anticipate that it could inspire more practical applications of single molecule sensors.
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The principle of SSM>. (a) The schematics of SSM?® system; (b) the one-dimensional model system; (c) the

free energy level; (d) the distribution of bound lifetime under different energy barriers by Monte-Carlo
simulation.
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Fig. 1. Schematic diagram of the working principle of the new method for the Cre detection based on the
Tyndall effect (TE) of AgNPs.

R HLOYPRAER, TIA/RAN . AgNPs, LT

BHEHR:

[1] Xiao, W. C.; Deng, Z. H.; Huang, J. K.; Huang, Z. H.; Zhuang, M. M.; Yuan, Y. L.;
Nie, J. F.; Zhang, Y. Anal. Chem., 2019, 91(23): 15114-15122.

[2] Deng, Z.; Jin, W.; Yin, Q.; Huang, J.; Huang, Z.; Fu, H.; Yuan, Y.; Zou, J.; Nie, J.;
Zhang, Y., Chem Commun., 2021, 57 (21): 2613-2616.

305



SCCS 2821

ETWINGE MIL-53(Fe)dhREgA) A8 2Rz
FARIBR St F A&

ik, WET, BN, REE, FOH, R KE

BEMEBETIXFNFE5EMITIEFER, K, 541006
Email: 2019136@glut.edu.cn; zy@glut.edu.cn

THE.

MRIERE (Cho) VENAHMUMR I = ZA R 7y, AR A M 98 B A O Bl 1tk .
LY B R ) 1 35 32 i vp i BB A . AR Cho IR BRI 5L M kAL
FEYIK. ik, Cho MItwIAEAYE FHIRAAHE R L. AT/EET MIL-53(Fe)
YK T P 28 L SE A Yl AT B AR O 2 R, TA) AT @ R OH) %Ak
FEP= A TR, Bk A HEL [ 5 S AL B (ChOX) A4 S B R JE6 S B R 48, @ ST 1 — PP
8, FEthlt. RBUEE B LFEFRCH Cho SOOI . ke IE4E Cho I,
ChOx 14k, Cho A=t HyO0:  J5 1 MIL-53(Fe) AL 40OH , 1 TA FI#0OH #—4H
AR R B AR FR N K IR HudUfE SRS Cho IRERIELL . [k, KRNk
RUICE TS LI RKW, RN T, ZI7ERN Cho P32 Mk FE 6
50 nM —40 uM, Fl FRMEHE L4 37.66 nM - (35 FED

Cholesterol 5% Oxygen
Cholestenone / : \ 317 nm

o CH ChOX  Hydrogen
Fe3* eroxide /

0-0 0.0
\ C]'(H
ELJ

AJVMIL& (Fe) 3? ChOx

HO (0]

437 nm

o0

& 1 EFWINEE MIL-53(Fe) 4 K fis A BB Bl B2 e hRic o Al R IR E .

REW: ThRERIeaHrs GKEE; AHERE R

S CHR:

[1] Lin, T.R,; Qin, Y. M.; Huang, Y. L.; Yang, R. T.; Hou, L.; Ye, F. G.; Zhao, S. L.
Chemical Communications, 54.14 (2018): 1762-1765.

306



SCCS 2821

ETTIERYBHEERAKE BT E

R/, SKEAEE, X, KEHR, BREF*, K&+

KESEYTREFR, EMEIXE, &5, 541004
*Email: zy@glut.edu.cn; nigjinfang@glut.edu.cn

HE.

AT TR F AV BRI A I G M R 2 ——— T IR IR, Bk T —Fp A
T RPN R R I AR 5T L E A RAR BRI 7 . W&l 1 R, 20T VE DA K <6 kL
(GNPs) NIRAMERA R, SREAD R 5T, BEB SR ZONE A R A B Y.
HWfEd R RS E, SRR ] LUK G- A B AEH B 4133 GNP K,
TR RN GNP e TR &R MR & A VAN F A B R S A5 AT a5
— HEH B RSB B AEYE GNP R, 290K IRE I B B R R -2E
Yz A EAE A5, A1 S R 28T 8 R S8R 3 G 5 o T ik AR RO 1 1 e B
SRS R AT H PRI R OEARDG . SR g RN, A7 B BRI A AT PR
FEAAC HAL TR BOG AN 5 T-HLRN AT Sl B bR 00 7€ MEFD € oA 46 R AR 55 o hor DU
BER AR ML MEIR BEVE A 5.9 - 1500 nM o REAI A H T IRAEEARE 1.44 nM, 5T
RIMEFETHIRIE G LLOTNEMLL, RS T 1115, 11 GNP SRS 17 FE & kb
T 3f%. NTHEB AR T AR R S, K2 T SRR S, AR
i %3 [l 2 98.75 - 100.77%.

¢¢¢ S-biotin GNP

B 1 ETHREEYRERIKETAL (GNP ) RETIATIMNAMEEFER (SA ) 1ENFREE

REW: GOKILRR, POKRERRL, AR, BEFEMER, TERAMN

S 3R -

[1] Xiao, W. C.; Deng, Z. H.; Huang, J. K.; Huang, Z. H.; Zhuang, M. M.; Yuan, Y. L.;
Nie, J. F; Zhang, Y. Anal. Chem., 2019, 91(23): 15114-22.

[2] Wang, H. L.; Zhang, Y.; Li, R. X.; Nie, J. F; EI-Sagheer, A. H.; Brown, T.; Liu, Z. Y.;
Xiao, W. C. Chem. Commun., 2017, 53(60): 8407-10.

307



SCCS 2821

BT FL SR BB E T 5

SE et EE

'ESREOMMUFEREALRE, BRAFUFNIFK, B, 210023
*Email: suhua@nju.edu.cn
*Email: wel.wang@nju.edu.cn

WE:

ARMEAAEILZS - RS A VEAT s 1 1K) 7t o 1 (s 49 AN (R fEE AR R4 22 1) LA X 2
RS TEZ S o ARG BRI E T REMAN AT IR, B T AMARIK N AE
S o DAL, 38 YR BT AR I & 7 VA AR AR 45 7s B R URL AT R IR 22 57 o 12
LA, BROEAR TR, JCHAE B TR REOR,  E IR 5 A 7 I [ 47 3%
PERN 35 735 A% G2 1 42 S 36 Hh ek 1 P AE LB 7 T HRAS: 1 R SRA AR1T, o B ROk AR AL
M5, NI EE B IR (5 e AR 9> 100uM ) i) BE 2 3 BUR N A AT I 4E AN ]
MR AR E G Wil 1O MBS PRI & . AR LR, 3RA1A
PDMS U ALIFESISEHIL 1 7 w5 s DR P 26 A R X BRAS CS GaoRBITRE I B fEAL Bl 7757 1)
SEIRF & . 8K CAS GoKRURL % B AR EARSL I ROKR K/ PDMS fifLrb, WHER 1
EACERE S SR AL SR Z TR K31 4521 1 54> CdS R ARG T 25 AL A
HN 2.1x0°sT . XA CAS He AL sh A I FE M 53 BT8R T RS [ B A AT A i
PR N A ETHE TR ARG TR S IE R A RENS L R IR A T ]
AR IDAEAAR RT3 TR0 Bk FE BN GORRIURL A SE B AR A B AL i1
THREB 1845 o

TSR] v e, e ey LR N . WTLTI [554]
: Ragansin Rasorulin | A KT [ |
i (Weakk-fiuorescanl} (gt Nuorsscent) | - 1
i & . | e I 'Ii |
USRI
i = - i - 'h.
i s ! e wy
= o Tibds . o (™ ;r":' ;
Eiies R i ek ek e O S, -
1_. T & “
Mechanical s = '|-
pressure
POHaES sheel 1iF) B
Glass coverslip
e CEs NP = R T
{AT¢H = ] | o
Clbjscineg t ] = a0 : 40 | “
Cichroic miror @ | £
e J'E- 00 &
Exgtabon Beam | 20 _E 00 {
4 i - 1o
= 1 o 1
pld oLl
I oD I N LR TR 0 = i M8 EDd
Timeis T &l

FIG. 1. (a) Schematic illustration of the photocatalytic conversion of lowly-fluorescent resazurin to
highly-fluorescent resorufin by CdS NPs in the PDMS microwells. A blue light (450-490 nm, 0.8 mW) is
introduced to simultaneoudly initiate the CdS NP photocatalysis and excite the FL of resorufin. A constant
mechanical pressure is continuously applied over the PDMS sheet to prohibit the diffusion between the
adjacent microwells. (b) SEM image of an array of micrometer-sized PDMS wells. The inset figure shows a
schematic diagram of an individual microwell with a diameter of 10 pym and a

depth of 30 um. (c) A representative FL image of microwell array after a 100-s light
illumination. The higher FL intensity can be observed in the active microwells wherein
photocatalytic reaction occurs. (d) Dynamics of FL intensity (A>520 nm) in active wells
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during the beginning period of photocatalytic reaction. (e) Trajectories of FL intensity (A>520
nm) in the inactive wells located at the same chip with that in (d). A zoom-in curve for the
first 100 sis shown in the inset.

R ERERRIGIESL ; PDMSTFLIES ; SRk ; s

SR

[1]Gao, J.; Su, H.*; Wang, W.*. J. Chem. Phys. 155(2021), 071101.

[2]Fang, Y. M.; Li, Z. M.; Jiang, Y. Y.; Wang, W.*. Proc. Natl. Acad. Sci. USA, 114(2017),

10566-10571.

309



SCCS 2821

RIENFEME IR RELEREIF N

KRER L Y WIRBEEL, MgERees

TKIPIET AZUE5RRTIIESE, MU HEEESTNE, HEKD, 410114
CHEITERFUENTER, UFENFRPAPNYEDEATRE, HEKD,
410081
*E-mail: yangsheng@hunnu.edu.cn; yangrh@pku.edu.cn

WE:

AR — R AEV R WA AR A R P A WOC IR . T ARRAE
EHETI RBPERSMA, AEWRICBURHARTE 1 BAR B R I E KA.
H AT AL 48 1 2B VDR R BT SRS HGR AR B & R BB 70 7 U Hoe, i #2)R
- S RS A AR RS B RSN R AR M RO IR B B AN RIS, TR
T B AREY 57 S 22 1

P8 R RE( Inner filter effect, |FE)&—Fi i RGP BOEA K 1 m a2 31417
P UE OS5 A RO, R R S B i (1 Al 0 AL S AR IR ARV RO CIRE T Wit T
— AR SR AT SRR, HIRIOETE S D-sOt R R E R, AT N IR
KB SN A T AEV RS 5 o IEJRTERINR SO, fefs 5 e R K A= SR A% SN AR HL 3L
Potkzs, MIMTHER A PERN., MEAEMIROEIE . DI A IERI Ho0, a1
WOER IS, BN IERN IR S K A R . LR AE, SRET N
TG s P SRS SRR AS T3

®o¢ ——0-°- R

@ ¢ IFE Off
\ x ®

O iz o -sum < R
€ sexm o umks Q@ mEmks
¢

Fig. 1 Scheme of IFE-mediated reversible bioluminescence sensor for redox monitor
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Fig. 1 EIS diagram of the sensor for different concentrations of (A) FB1, fromatoj: 1,5, 10, 50, 100, 250,
500, 750, 1000, 2000 ng/mL, (B) AFB1, fromato h: 1, 10, 50, 100, 150, 200, 250, 300 ng/mL, (C) ZEN,
fromatoj: 1,10, 50, 100, 250, 500, 750, 1000, 1250, 1500 ng/mL, (D) OTA, fromatoj: 1, 10, 50, 250,
500, 750, 1000, 1250, 1500, 1750 ng/mL. Relationship between (E) IgcFB1, (F) cAFB1, (G) cZEN, (H)
cOTA and A Ret. Inset: Calibration curve for corresponding mycotoxin determination
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Figure 1. (A) FL Intensity of prepared biosensor at different AFB1 concentration (from ato |: blank, 0.001,
0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 5, 10, 20, and 50 ng mL™). (B) The calibration curve obtained with the
fluorescence intensity versus the logarithm of AFB1 concentration.
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Abstract

The development of rapid diagnosis technology for miRNAs is of great significance to
molecular medicine. Herein, we design a simple linear poly-thymine probe (LTP), take
advantage of the duplex-specific nuclease (DSN) and terminal deoxyribonucleotidyl
transferase (TdT), to achieve rapid and specific detection of miRNAs. Specificaly, LTP is
composed of two parts. a poly-thymine single-stranded DNA fragment at the 5'end and a
target recognition fragment at the 3'end, it is worth noting that the 3'-OH of the target
recognition fragment is replaced by 3'-PO,. In the presence of miRNAS, the target recognition
fragments of LTP form RNA/DNA complementary regions with miRNAs, and DSN
specifically catalyzes the degradation of DNA fragmentsin RNA/DNA, resulting in the target
recycling amplification and 3'-OH terminal of LTP was exposed. Then, in the environment of
dATP, template-free DNA extension reaction was triggered by TdT, these elongated A-rich
LTPs can be used as anchor templates to bind the original LTP. These formed A-T base pairs
provide abundant sites for SYBR Green | to realize the output of fluorescent signals.
Obvioudly, these anchored LTPs can also be elongated and hybridized with the remaining free
LTP for a new round of signa amplification. Therefore, multiple rounds of extension,
assembly, and activation of the initial LTP can lead to the formation of a DNA nanotree
structure and generate a fluorescent signal that can be used for qualitative and quantitative
evauation of mRNA. This amplification strategy also proves the high selectivity for
distinguishing miRNA family members. Considering its superior sensitivity and specificity, as
well as its multiplicity and ease of implementation, this method is expected to become a
routine tool for the simultaneous quantitative anaysis of multiple miRNAs in tissues or cells,
and supplies valuable information for biomedical research and early clinical diagnosis.

Keyword: duplex-specific nuclease (DSN); terminal deoxyribonucleotidyl transferase
(TdT); SYBR Green I; linear poly-thymine probe; DNA nanotree
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Scheme 1. lllustration of CD63-aptamer-functionalized Fe-MIL-88 for the detection of exosomes

RegH: SNR SRETER REET

SRR

[1] Zeng, C.; Lu, N.; Wen, Y.; Liu, G.; Zhang, R.; Zhang, J.; Wang, F; Liu, X.; Li, Q.;
Tang, Z.; Zhang, M., ACS Appl. Mater. I nterfaces, 11 (2019), 1790-1799.

[2] Zhou, B.; Xu, K.; Zheng, X.; Chen, T.; Wang, J.; Song, Y.; Shao, Y.; Zheng, S.,
Signal Transduction Targeted Ther., 5 (2020), 144-155.

[3] Zhang, Y.; Jiao, J.; Wei, Y.; Wang, D.; Yang, C.; Xu, Z., Anal. Chem., 92 (2020),
15244-15252.

[4] Zhang, Y.; Wel, Y.; Liu, P; Zhang, X.; Xu, Z.; Tan, X.; Chen, M.; Wang, J., Anal.
Chem., 93 (2021), 11540-11546.

321



SCCS 2821

ETHEREHLFRESTREEEZHAFNERIE T4
% REHIRAMEE R L E R A5

XI7EIR, BRSRES, ZFERKAZ, KIEER*, T, s, BT

LZEREXFUFS5INEFM, EA™, Hi%: 650504
MiFE: ylzhang@ynni.edu.cn

W B T4 Z R IRIEEF (T4 PNK)
R AT AE I R 12 W 5 254 s e i 7
A RBREAE o ABEIR $h [ 5) 75 )& (PP5)
YENTEAR, WHIEE (MB) 1ENEES)
T, FIH TiO /- FAEH, M T —MH
T A AL A T T4 PNK S5 A .
AL RS KE I T4 PNK (R 26 1t Y6 A
0.0002-5 U/mL, #5HiBR A 0.0001 U/mL.
%3 AT AT LB R T4 PNK A,
PABEE PRI E St T — N AR G .

LB T4 LRMLIFRRME,; HRIES]) 55,
TR ML

158

T4 Z R TTRBEE (T4 PNK) 22—
FRAT BB B-FR L, TTEL ATP
[ y-F BRI 7% B Z A% F R (1) 5-OH At 1.
S T4 PNK 3G S22 Fhm, H
I, R —Fh e A R B T4 PNK W&
05 A 7 7 e O vk BT R L 2,
FETT 188 — SR A BB o T KRI LAY
SRR £ 2% s 25 A6 AR IR 5 # 4l L AE 2454
R EWIRRAR . AR RRAER T R
FHEAE FH B LA T2 R A B BT 5
3 ARSI TR HAE[ 5] 05 R 5 0 5
FARVUNAE R T — P AL 25 Bes
T T4 PNK iEME2 1T

2 LIS

2.1 FALEEAR IR AR 1)

SHWAH ALOs ¥riT G, HySO,
WG TUL . 2 J5 R T &k 5 uL
1 uM DNA i H A%, 1 mM MCH %

W . K DNA/AU HLFIR N DNA S
ZZPRCE 1 mM ATP FIUREIIREE T4 PNK)
HEER AL, PBS ZZ MR e, 4k B2 R 5 pl
Img/ml TiO, G KKLFIF W, B AR
0.1 mM PP5 &R 1 h, #x/Ja 7E B R T
W5 uL 0.4 mM MB ¥, PBS &t
e, 1B EAR IR

3 LR 5B

3.1 ARk 5 EE

T4 PNK AL 25 R A i 2% S ar il i
K 1R, B, K DNA 8iEid e
P 4 - i ] e PR 4 FaAR b, R MCH &
. fE ATP F1 T4 PNK HIfE7E T, DNA
R Ui [17-OH 7R H1.-PO4.  TiO, KL
TAERNN Y, ¥ PP &2 f AR R,
PP5 5 MB idid =5 RnE - R %G,
SEPL ARG SR, A E TS
T4 PNK R B IE B, SEBL6 T4 PNK [

SE BRI o
e SXRY SO 3%3%%
L SIS e, SISISIS e, SISISIS
A DNA/MCH —— T4PNK — " Tio L
Ppsln

mmo ‘ ." 'ﬂ —
MBregm, \(KEJ "\‘\‘\c{)

C << P
e’ SISSIS = SISISIS

I 1. L T 4 A T4 PNK L7 2

3.2 TAPNK E &4 Hr

FERACELES 2, R B kAR
2k (DPV) WIS FEAL 25 A SR 5 1 S, 06 H
WS T4PNK FIREXRRWE 2 iR, 16
0.0002-5 U/mL fiREZEJEE Py, DPV g

322



M5 T4 PNK XTHOKE 2 RIFEHEXR,
R J5FE N | (uA) = 0.263loge + 1.288, #H
KRB R = 09922, Ry 0.0001
U/mL (SN=3).,

L}
/‘/ 15 '

1.5+

1.0

I/nA
1/nA

0.59

059 | 4 3 2 1 0 1
« logc,, . /UmL™

T4PNK

0 5 10 15 20

-1
Crs PNK/U mL

2. BFERRIBZINE T4PNK BIFIE B2k

4 %

MR EEAE[5] 57 ke (PP5) AL
Rl (MB) BERFAEPIEM, Bl TiO,
PUKKLT T, W T — R AL
RSP 6 F T T4 PNK SRR

B

O E K H AR e (No,
21665027) 2= 7 44 FH T N FH ZE Al AT 58 I
H (No. 202001AT070012) Mz A& E
JTRVERE A4 TTH  (No. 2021Y665) X
AW LA RIS 5 B

e BN

[30] Wang, L. K.; Lima, C. D.; Shuman,
S. Structure and mechanism of T4
polynucleotide kinase: an RNA repair
enzyme. The EMBO J. 2002, 21(14),
3873-3880.

[31] Zhang, Y. L.; Fang, X.; Zhu, Z. Y.,
Lai, Y. Q.; Xu, C. L.; Pang, P. F; Wang, H.
B.; Yang, C.; Barrow, C. J; Yang, W. R. A
sensitive electrochemical assay for T4
polynucleotide kinase activity based on
titanium dioxide nanotubes and a rolling
circle amplification strategy. RSC Adv. 2018,

SCCS 2821

8(67), 38436-38444.

[32] Sathiyagjith, C. W.; Shaikh, R. R;;
Han, Q.; Zhang, Y.; Megudllati, K.; Yang, Y.
W. Biologica and related applications of
pillar[njarenes. Chem. Commun. 2017,
53(4), 677-696.

323



ETHEYFHEBNERERT EEAWERBLEEMER
2R T &R

RERES, XUTEIR, ZFEFKAEA, BEMET%, ELD, SKiEmm*

LZEREXFUFS5INEFM, EA™, Hi%: 650504
MRFE: ylzhang@ynni.edu.cn

W E. EAMEE (Protein Kinase A,
PKA)D P73 A S A7 57 12 % T804 12
Wr A RV T B T BB E L. AL
BT YK AEY % TS SI-AuNPs-S2, 454
MRS RY IEHER, FHEYRRICH
DNA (bio-S3) =3 Jx M AIHE g 5 A 2 A
1t HRP(SA-HRP) {5 S 78UK, SEELXT PKA
() 5E B AT o 1% FLAL 2P AR R AR AT PKA (4R
P N FE Y 0.01-100 U/mL, 6 HUBR A
0.005 U/mL.

K E O WAV SR,
LA R

158

RAWEE (PKA) {#ILE BRI K&
AR & W R Bz —,
MM NAE S, FERE . iy
LS s EEAEH . PKA 1t
RIEGE MR ETIMI Yo Bk, HE
Rl PKA 58 B AN 57 e AU A
PRI FT, T H IR R I2 Wi A6 97 7 2 6 B
B WIS HTAE N — P 2 b T
B, ZE&9KkEARMEALE SRR E
BN T EAM . ZERE SRS
PRI 23 R g8k A 4% B
S1-AuNPs-S2 FIAZ R S5 B HORHR
LEE M EARICH DNA (bio-S3) 2438 %
N AEEREE A EArid HRP (SA-HRP) {5
SR, AT T —N ) A AR %
FEHT PKA =TS

324

2 LB ERSy

2.1 DNA #%)

ASEIG BT 3 25 DNA JFFIUW R

Sl: 5-HS-GTA TGA ATG ATA ATC
GTA CGC-PO4-3'

S2: 5-HS-GTA TGA ATG ATA ATC
GTA CGCAAAA-3

S3: 5-Biotin-AGC TTT TTT TTT TTT
TT GTA-3

2.1 MRS EAR IR IR B

B A (GCE) H Al,Os #3FT BE i
JeTiabEE, ¥ GCE BT 05 mM HAUCI,
TR TR, %R 10 ul 500 uM fik (10
mM PBS, pH 7.4, 15 mM TCEP) & il
W MR T 200 pM ATP FIASFIHRE PKA
VEWOIATRERRAL, W% 5 ul 0.5 mM Zr*
15 puL S1- AUNPs-S2 % H 1 h, 10 uL 6
mM dATP (0.8 U TDT, 5xTDT buffer,
1%BSA, 0.25 mM CoCl,) & 1h. 5uL 1
uM Bio-S3 (10 mM PBS, pH 7.4) W% & 1 h,
5uL 10 pg/mL SA-HRP % & 1h, PBS{f
Veratlk, 193RI

3 HRE5ITR

3.1 fRIRA &

HLAL A5 IR ) 2 F1 PKA TE 1A
WFEHE 1R, B, &90Kk T8
DURES B Ak b, 2 Ja e Eik. 4
FE(E PKA FI ATP I, JEVIIKHE R AL,
S1-AuNPs-S2 ik S1 K 5'-R R 3L % 12
FIBERRAL Ik . TDT Efiit S2 (1) 33k




F I m a EA AR RS AR 2

PL dATP MR T RimaEfd, ¥ 38 /=4
55 Bio-S3 A8 R M, P4 SA-HRP,
JEMEAL HaOp A1 HQ 7 AR TR I HAL 2245
5, SEEL PKA JEPER 2 BT

LA

— < Py
h-E_i APy — ATP
o % ?
K N|Z .«
+° F |3
Va7 YA r oY P
4 J ,.L + + . 41,2 e ¢ Ve CL-!. - ToT J,}

SA-HRP

Bl 1. B ERERH & RN PKA RIETE
&

Bio-S3 dATP

3.2 PKA E&E T

TEB ML, R B kAR
25 (DPV) 2 HLAk 25 A% S8 ) S U H
S PKA HIKRERRWE 2 fis. £
0.01-100 U/mL [FJiKFEEE Py, DPV UfH
5 PKA STHORE 2 RIFIIL LR, 24
PETFEN | (uA) = 1.62loge + 6.19, FHK F
¥ R = 0.9925, #iiifRA 0.005 U/mL
(SIN=3).

o U
6l a0

i 1
£ /U ML

B2, AL RGN E PKA PR IE H 25

i ] b L]

4 G5

I 9K A S5 TS AL R S5 IR 1
JBOREAR, SaEMHEIRICH DNA 2%
N R BE Bl SR AT 2R AR 10 HRPAS S T80K, 14
27— AHH R R E HT PKA
I &

E0)

O E ) H R R R e (No,
21665027) 2= F A& RHE T N FH R Al AT 7T I
H (No. 202001AT070012) Ml =AU E
JTRME 734 T0H  (No. 2021Y665) i
AW TAR RIS H 5 580

S 3R
[33] Yan, Z. Y., Deng, P Y.; Liu, Y.
Recent advances in protein kinase activity
analysis based on nanomaterials. Int. J. Mol.
Sci. 2019, 20: 1440.

[34] Nam, J. M.; Thaxton, C. S.; Mirkin
C. A. Nanoparticle-based bio-bar codes for
the ultrasensitive detection of proteins.
Science 2003, 301: 1884-1886.

[35] Zhang, Y. L.; Li, H. Y.; Xie J. L.
Chen, M.; Zhang, D. D.; Pang, P. F; Wang,
H. B.; Wu, Z.; Yang, W. R. Electrochemical
biosensor for sllver ions based on
amplification of DNA-Au bio-bar codes and
silver enhancement. J. Electroanal. Chem.
2017, 785: 117-124.

325



SCCS 2821

£ TF PEDOT 48 FeMOF BhFEHMEN B F R
EiERik RSB ENBRR

TWE, KigE, Mg, Fi
IHRRFUFRTER, I7HT,212013
*Email: wangkun@ujs.edu.cn
K H — 8L DI 2 1 PEDOT &1 12k A A Ml & B HE AL (PEDOT @Fe-MOF)

p-n g . WA, MET FeMOF #4k, PEDOT H5I A, AMUIEK T FeMOF K]
FLAE, #058 Foxa] WG B, 10 B p-n ST R, KKFER T FeMOF HL TR %,
PR T HE -2 E S X[ (B—), it PEDOT@Fe-MOF [ G M REM 2 1 T 3%
FFEFt. #—P Ll PEDOT: PSS AiWiEMEl, PEDOT@Fe-MOF JyJt AL 2 di A4
(OPECT) MMttt Al, Frilid FeMOF LRIREE S DR BiE A FE ML S,
I SRR S . BT BB G, SERARY S, FERHPUER, WiE
FELJAE A ARG S, 12 IR BV T PR TS S5 DR BB BE I #E 0.1 ng L ™10 g L ™
TR RS R, KBIIRAN 0.03 ng L™, I HAEH T/ 2R D f AR .
F AR R BOER[2], SBlVAIE IR AS S 3RS S O, R CREEE _E#E s A
M RBE, Kz OPECT & BL A& B A A X T4 G i) ' Fe b 2 A 8y LA o0 B 1 e 1k
1, L0 B v T R A

-1,
o0
L

Lo

KR

"I'I'l'l'l'

IRy

El— : PEDOT@FeMOF RIgET U BN D BidiEr s E.

S IR . SEAHERIESR . pn RR%. ERAL K
B

[1] Madlliaras, G. G. Adv. Funct. Mater. (2007) 3538-3544.

[2] Zhao, W. W.; Xu, J. J.; Chen, H. Y. Chem. Rev. (2014) 7421-7441.

326



- — SCCS 2®21

ﬁ&ﬁ%ﬁﬂ%%ﬁﬁiﬁﬁFEhh£#$§HkEﬁﬁﬂG¥

F& 1t =F 2, Eig 3!

L IFRImE RS
Email: 613006@sdnu.edu.cn

HE.

FEVF 2 BRSO IR A R I RE R, P FE R ™ 2L (A R AL R T2 a0 4R
PRI T2 E b i R 45 2B R BB AR ] o e R S AAA'E Dy A P 8P e = K B A 7
s SZRTEA RS E I, H AT T H A RIEOK T 5 500 R 2 TR R
IR LA GOE . R, PR Rl RS HEE AL SRR 15, AL S B 1 ) sy K
S AR 7] i AR W T R S A SR A LK T 5 00 AR LR OC R (A ZER o AR
TR T — FRBNEE T IR A 45 ¥4 1) ZR S A A 2 B (K0 /N7 7 SO IR R, i B
i I 5 2 R P AR AR

LT =0 SR

gt s 4

BXITIERS

R FACRIL. mUREEE. PG

SR

[1] Hui Wang, Cuifang Liu, Zixu He, Ping Li, Wel Zhang, Wen Zhang, and Bo Tang.
Ana. Chem., 2021, 93, 6551-6558.

[2] Hui Wang, Mingyan Dong, Hongtong Wang, Fang Huang, Ping Li, Wei Zhang,Wen
Zhang and Bo Tang. Chem. Commun., 2021, 57, 5838-5841.

[3] HUi  Wang, Yuyun Yang, Fang Huang, Zixu He, Ping Li, Wei Zhang, Wen Zhang,
andBo  Tang. Anal. Chem., 2020, 92, 3103—-3110.

[4] Hui Wang, Zixu He, Yuyun Yang, Jiao Zhang, Wel Zhang, Wen Zhang, Ping Liand
Bo Tang . Chem. Sci., 2019, 10, 10876—10880.

327



SCCS 2821

] $H RE L LR R I AL MR FE R T

FLARE*, RE, FH, BT, BKA, T, BEE

L ZRIFSERZF
Email: tangb@sdnu.edu.cn
WE: HTITANIEE YR, DILIE SRR e A R ], FHAE 7 7454 vh 7331
BRI RIS, G 7 RV RE . Seqn g R, Jeli K (n
C12) W5, AMLRENS B 2E 3R iR AT RS B B e S R B, IE B SR PR BT 78 (S0 A B 7€

LRI BE ST o RAT TR AT FUERLAR R 2 AR A AR O 1) 2 B BRI RE SR A1t 1 n] SN T
H

>~No

GHO
(a) (k) -
i a I
n s, B o o OCH
M Wi b Tutendiriea Targeting "ml *
[i | and immiobslized
L
P n =, NC-Py-08
1 Rotor g AR NP
Hf.'-'.h"'*' 4 u ] B, n=5 NC-P-0E
= | | n=7NCPyca
i O, OCH 7 N, MO0l
] I R | MG A Lo
o ;,_.‘ o _'ul- o _OCH, il G : SCH,

& 2. 0 CCCP jGiR S AIEE k%

R Zbiftk, KiE, AN, TOLIRE

S MR-

[1] Fanpeng Kong*, Ying Li, Xiao Li, Xiaoxiu Wang, Guanyu Fu, Qiuyue Zhao and Bo
Tang* Chem. Commun., 2021, 57, 9554.

[2] Fanpeng Kong*, Xiaoxiu Wang, Jundong Bai, Xiao Li, Chao Yang, Ying Li, Kehua
Xu* and Bo Tang* Chem. Commun., 2021, 57, 6404.

328



. SCCS 2821
R -BHESRMRIR B F R AR R eI N AR

Bkl BES L BEEL XKED ER

DMK ATI R BRAECSRUESERMNAESATRE, ZM, 730000
*Email: tangyu@lzu.edu.cn
TE: R TCRI MR 7450, ERCTIReM BT BA T Z A, BT
WHREATIT R H LR AR - A HUAEZEA BRI 7T TR NN 2 A - D REAA BLBIE 7 1Y
M2 —[1-3]. FATUABR B T AT EROCEAR, WitE R TR E 45 0 115 22 - BILHE
ZERERL, BEAE T ARSI IR . BT L LR BRI, B L TR AR DL K
A BLE R R K ARSI

a , N

MO, .0 o
LS
éﬁ . it
L o0 @
o MeN— D\ij —@—n
N Ethancl, DMF, 100°C, 72h c7| n;:o
“%ﬁjtjfm — O3
o o

. O
H.TCA l,,—"'o\‘f"

b
S
I~
™
4

Energy (107 o
ot P
S8 EH

Wide-range temperature sensor High-sensitivity water sensos

Scheme 1. <)@ A HUESEM BLEI G @12 AR T SRS 7~ = B
REEE: B R-GHUEZRRL KR ARG PR ALK
SEHR:
[1] Zhou, Y.; Zhang, D. N.; Xing, W. Z.; Cuan, J.; Hu, Y. H.; Cao, Y. T.; Gan, N. Anal.
Chem. 91 (2019), 4845-4851.

[2] Li, H.; Han, W,; Lv, R.; Zhai, A.; Li, X. L.; Gu, W,; Liu, X. Anal. Chem. 91 (2019),
2148-2154.

[3] Yu, L.; Zheng, Q. T.; Wang, H.; Liu, C. X.; Huang, X. Q.; Xiao, Y. X. Anal. Chem. 92
(2020), 1402-1408.

329


mailto:tangyu@lzu.edu.cn

. SCCS 2821

AUNRs@Tb-M OF & BE & X K IREFF4ER S MR A B I3
EXH, LITRIBEIRTT

Az, =mgC, WIEE kEML HXRIZY BT Em

VEMXFEUZUIZREREERSBUFEREANAEALEE, ZM 730000
2 ZIAFORESR, =M 730000
E-mail: tangyu@lzu.edu.cn (Yu Tang), zhoup@lzu.edu.cn (Ping Zhou). Fax: +86
931-891-2582.

HE.

SEESF W MRS B Ve T 3 T os D e iE Ve T L R R B E B B R Y, AEIX AR
b, BATEHEME S T —METEESEAEIEZ (MOP) I B9 KIREr, fEIRA /Mg
HE S N B S 3P L S Be ) 2R IORCR , 52 28 g 48 S 2 A 0697 .
KR ET AN ] DLSZ IR 25 R HGE 7 AN m] $8 B 25 MR, T 5ol AR 2% e B 115k
B EHIE ST o[RBT, XOG TR SN & T 9K R AR i /e 11, FATT L
VEA B2 N IR RS YHE VG 7 RN Sy W T4 (L ) L
- % e T

A MY ANALTEDOX

AsNR FMP-DPA

¢ &

DOXN  Thermometer

MKIRET A@M-T@DOX ARBERENES LA EE
REEH: WREBEVUER (Ln-MOFs), SICRELT. BUETFER. Jeialr , it

SH R

[1] Rao, X. T.; Song, T.; Gao, J. K.; Cui, Y. J.; Yang, Y.; Wu, C. D.; Chen, B. L.; Qian, G.
D. J. Am. Chem. Soc. 135 (2013) 15559-15564.

[2] Suo, H.; Zhao, X.; Zhang, Z.; Wu, Y.; Guo, C. ACS. Applied. Mater. I nterfaces. 10
(2018) 39912-39920.

[3] Yan, H.; Ni, H.; Jia, J.; Shan, C.; Zhang, T.; Gong, Y.; Li, X.; Cao, J.; Wu, W.; Liu, W.;
Tang, Y. Anal. Chem. 91 (2019) 5225-5234.

330



SCCS 2821

Controllable Assembly based Molecular Probes that Can
Eliminate Off-Site Response for in Situ Photoacoustic
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ABSTRACT: The in-situ imaging of biological indicators in vivo is imperative for
pathological research by utilizing activatable photoacoustic (PA) probe. However, the
high-fidelity imaging in actual applications is greatly hampered by the inevitable false-signal
response during blood circulation. Herein, we propose a controllable self-assembly and
disassembly strategy (CADS) that can effectively perform probe in situ activation for
high-fidelity imaging, by masking the reactive site to be inactivated in circulation. An
amphiphilic molecular probe (9) was rationally constructed as a proof of concept, which is
composed of two parts. the recognition moiety of superoxide anion radical (O, ) caged
aza-BODIPY as a hydrophobic group, and the PEG oligomer-bridged p-galactose as a
hydrophilic group. Notably, the self-assembly of 9 as a nanoprobe (AP) in agueous solution
was obtained, causing the recognition site to be masked as inactivated due to the tight
embedding of the hydrophobic group. More importantly, the stable AP exerted the
false-signa silence during blood circulation, while the polarity-driven disassembly of AP
allowed for activation of the recognition site towards endogenous O, within cells. By virtue
of the positive feedback and specific accumulation ability, AP was further applied to precisely
assess isoniazid (INH) induced liver injury. Finaly, the desired ratiometric PA signals and
high-fidelity imaging results were obtained. This strategy may provide a new insight for in
situ imaging and elimination of off-site response.

KEYWORDS: high-fidelity imaging, nano-probe, ratiometric photoacoustic, superoxide
anion radical, drug-induced liver injury
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Scheme. Schematic illustration of the molecular design strategy for self-assembled
amphiphilic nanoprobe (AP) and responding mechanism. Schematic illustration of liver
specific nanoprobe AP with high-fidelity imaging in vivo including: (1) signa of
self-assembly probe is initialy silent in blood circulation; (II) hepatocyte-targeted
recognition viareceptor-mediated endocytosis; (I1I) polarity drive disassembly and (IV) active
response to endogenous O, for ratiometric PA imaging.
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Abstract

Crystallization of biomacromolecules-meta-organic frameworks (BMOFs) alows to
orderly assemble symbiotic hybrid with desirable biological and chemica functions in one
voxel. The structure-activity relationship of this new symbiotic crystal, however, is still
blurred. Here, we directly identify the atomic-level structure of BMOFs for the first time,
using the cryo-electron microscopy, integrated differential phase contrast-scanning
transmission electron microscope and x-ray absorption fine structure techniques. We discover
an obvious difference on nanoarchitecture of BMOFs under different crystallization pathways
that previously not seen. In addition, the nanoarchitecture significantly affects the bioactivity
of the BMOFs. This work gives a new insight into the structure-activity relationship of
BMOFs synthesized in different scenarios, and may guide to engineer next-generation
materials with excellent biological and chemical functions for biological sensing applications.
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Figure 1. (a) Schematic illustration of the Biomacromolecules-ZIF-8 composites crystallized through
solid-state transformation and biomacromolecul es-induced crystallization. The bioactivity (b) and stability
(c) under different treatment conditions of the typical biomacromolecules-ZIF-8 crystals.
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Fig. 1 scheme of ratio fluorescence probe monitoring tyrosinase in endoplasmic reticulum

REEW:  HERMIOCHRE: AR BRI

S CHR -

[1] [1] Cooksey, C.J,; Garratt, PJ.; Land, E.J.; et a. Biochemical Journal, 1998,
333(3):685-691.

[2] Rolffff,, M.; Schottenheim, J.; Decker, H.; et al. Chem. Soc. Rev. 2011,40(7):
4077-4098.

[3] Sun, Y.P; Miag, W.b.; Jong, SK.; Min, H.L.. Sens & Actuators. B. Chem. 2020(319):
0925-4005.

348


mailto:Yangrh@pku.edu.cn

	组合
	3


