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Comprehensive Analytical Chemistry Experiment on MicroRNA
Fluorescence Sensor Based on Two Dimensional MOFs Probes and
New Teaching Mode of “Game-Study Combination and Trinity
Evaluation”

GAN Ning *, YANG Qian
Faculty of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211, Zhejiang Province, P. R. China.

Abstract: This comprehensive analytical experiment has successfully introduced the frontier of science such as two-
dimensional metal organic frameworks (2D MOFs) fabrication and MicroRNA (miRNA) analysis into laboratory
teaching for undergraduate and graduate students whose major are chemistry or materials science. It mainly includes
the following issues: synthesis and characterization of 2D MOFs, construction of 2D MOFs-DNA fluorescent probe,
and developing the miRNA fluorescence biosensor. The experiment takes 10 hours. In the experiment, we adopted a
new teaching mode of “game-study combination and trinity evaluation”. The students learned a breadth of experimental
skills, improved their experimental skills and broadened their academic vision. Moreover, through the combination of
competition and teaching, the students’ study enthusiasms were greatly stimulated, the spirit of teamwork was
cultivated. This experiment and the teaching mode are also suitable for promotion to other comprehensive chemistry
laboratory teaching.
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Se B — @ BB TR FEAERAEXE AL, WABAL HAe RIERR i MR e th s, XTIt A
FARVLET A BAATT S WG AT AT Ol R BAT B 2K R . MicroRNA (miRNA)E Ay 52 1 44
BFL—, RGN T EEEEN, ORI IRT P DR S AR ST R
s P, miRNA - RIRT IR B TR A 22 0 B U E ER BT TT 3 2 — . @ JE A HUHE 2S8R
(MOFs)72& Hi A HLFC A A < J 2 7 Ji i e A2 B A28 B B 7 7 LB A B HL-TE WL 2 1 AT et
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DNA (ssDNA), Fidid % tILREEE L (FRET) 51 K BB BB K o 4 IR BARIE /) ssDNA 45
Bt 5 EE H AN miRNA 4252 AR SRR i S8 A% 0 1% % (dsDNA) J& » & ¥ dsDNA 1 2D MOFs 49K F
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15§ FH ) S A% W A% 7 R S ) v AR € 1% (HPLO)BE AT 404k o 22 3 VL4681 PR 6 22 P i (PBS, pH =74,
0.1 mol'L™" K,HPO4, 0.1 mol-L™' KCl). i HAh k573 s Hr i

FF 2RI miRNA JF 51 (Gl A% B 77 2 7 37 i)

Target (T): miRNA-CAUACUGAGAACUCAAGAGUCU;

Probe (P): AGACTCTTGAGTTCTCAGTATG-FAM (% 64k .

24 SEBRAE

ASEIGIE I H R 7R ] % 2D MOFs 442K Fr FLE I #GE A ik MOFs. B R 77
AR TCPP MCfRES: 4 M4 RS 70, dbmfe T infh R s 42 R . & iR
TR PVP RSB IR, o n] DL PR 45 7F MOFs &1, 52 MOFs S & A&, m&
TE R MOFs 992K o T4 SRAE A B ANE FH R IS 57, MOFs 1% Sn il & [a [ PR, 153
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2.41 Cu-TCPP 4K F &K

£ 12 mL DMF M ZBEEREY (Vome @ V e =3 : D, ¥ Cu(NO3)2:3H20 (3.6 mg, 0.015 mmol).
ZH LR(1.0mol- L™, 10 uL)F PVP (10.0 mg)¥ f# & T 20 mL & d& /N . SR E7ER £ N hnis
T 4 mL DMF I ZBE(Voumr : V zw =3 2 DIREYH I TCPP (4.0 mg, 0.005 mmol). ZJ5, & HIE
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