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Periodic mesoporous (organo)silicas (PM(O)Ss):
From synthesis to applications
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Mesoporous materials featuring well-defined symmetry, high-surface area, and ordered “periodic”
pore arrays have emerged as excellent research platforms for efficient intrapore chemistry, and
have been extensively applied in catalysis, biology, drug delivery, adsorption and separation.
Subtle changes of the synthesis parameters can markedly affect the physical and chemical
properties of the final nanostructured materials, such as the surface structure/morphology
(hydrophobicity and hydrophilicity, the distribution of surface species), the catalytic reactivity
and selectivity, and the spatial environment. The present presentation will focus on synthesis of
PM(O)Ss, surface modification and their applications in catalysis, drug release etc.
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Dr Liang is Senior Scientist and teacher (permanent appointment) in Nanoscience, Department of
Chemistry, University of Tubingen, Auf der Morgenstelle 18, 72076 Tubingen, Germany. The
research interests of Liang group focus on the preparation and characterization of
nanostructured inorganic materials with designed topologies and shapes as well as controlled
particle sizes. These inorganic materials include biocompatible monodisperse silica nanospheres
with or without pore structure, the functionalized core-shell structured mesoporous silica
nanospheres, qguantum dots, and metal/metal oxide nanoscale materials with special chemical
and physical properties (optical and magnetic properties). We investigate their applications in
biomedicine (drug delivery and release, medical imaging, gene transfection, bioseparations, and
antimicrobial nanopowders and coatings etc), in environment (toxicity of nanoparticles in alive
cells) and in catalysis. Moreover, the synthesis of membrane is also one of our topics. We explore
their applications in antireflective, antifogging, water treatment and nanofilltration.
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Cellular effect and biomimetic properties in vitro

of novel 4,5-Dialkylated imidazolium NHC salts
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4,5-Dialkylimidazolium N-heterocyclic (NHC) salts are a novel class of alkylated imidazolium
derivatives showing extraordinary biological activities, especially their cellular toxicity.1 In
comparison to simple 1-alkylimidazolium cations, 4,5-dialkylation in the backbone of the
imidazole core greatly contribute to the improvement of an approximately three orders of
magnitude high cellular effect due to their structurally resemblance to natural membrane lipids.2
In order to clarify the structure-activity relationship (SAR) of such imidazolium lipids, they were
tailor-made by varying the alkyl chain length (C7, C11 and C15) as well as by fine-turning the N-
substituents (wingtip groups) of the imidazolium ring, which is furnished by either N-methylation
or N-benzylation. 1,2-Dipalmitoyl-sn-glycerol-3-phosphocholine (DPPC), was used as a
representative monolayer and bilayer model membrane system in vitro. The membrane behavior
of the imidazolium lipids within DPPC monolayers was characterized by surface pressure-area (-
A) isotherms using a Wilhelmy film balance in combination with epi-fluorescence microscopy
(EFM). For a mixed lipid bilayer system, membrane binding and insertion of the imidazolium
lipids were analyzed by a quartz crystal microbalance (QCM) and confocal laser scanning
microscopy (CLSM). Further, all-atom molecular dynamics (MD) simulations were performed to
provide mechanistic insights on a molecular level. The long alkyl chains (C15) exhibit a
rigidification effect on both DPPC monolayer and bilayer structures, allowing to highly mimic the
biophysical behavior of phospholipids. Howerver, the incorporation of the medium chains (C11)
results in a thermodynamically unfavored mixed monolayer with DPPC and disordered DPPC
liposomes. The short chains (C7) display negligible membrane effect due to their poor
contribution to the surface activity. On the other hand, N-benzylation of the imidazole core not
only remarkably improves the surface activity but also endows the imidazolium lipids to strongly
disintegrate membranes. We conclude that for 4,5-dialkylated imidazolium NHC salts, both, the
steric effect of the N-substituents as well as the hydrophobic mismatch from the backbone alky!
chains modulate their potential biological activities.
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In situ monitoring Nano-Bio interactions by
fluorescence techniques
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Nanotechnology holds great promise for applications in many fields including biology
and medicine. Unfortunately, the processes occurring at the interface between
nanomaterials and living systems are exceedingly complex and not yet well
understood. Fluorescence-based spectral and microscopic techniques provide a robust
method capable of in situ examining the behavior of nhanomaterials while they are in
exact biological environment. In the past few years, we have systematically
investigated interactions between representative fluorescent NPs (e.g., qguantum dots
and metal nanoclusters) and common bio-systems (i.e., proteins and cells) by the
combined use of fluorescence spectroscopic and microscopic techniques as well as
guantitative analysis methods. We hope these studies provide an important
foundation for the design and development of engineered NPs for future cancer

diagnostic, drug delivery and bioimaging applications.

&5 AR

EEIRE S ,';;%ﬁ%‘ A T AR afﬁlﬁﬁ)\LI% 2004 AR
?qﬁﬂﬁ 50 1R b, 201of|515f* Ml 770 E B 22 B KB A S it
FCHT ﬁ“}”jilEéiJ”ﬁﬁmﬂj (TWAS) o 784 B TE] 2= 3k B BRI 75 22 Je = B
Igfﬁ/fjﬁ)ﬁftleI 2010°FEHY ﬁifﬁ[‘%?\ﬁ@ Je.HE T 5= AN SFE 1 J5 TA/E, 20164

ﬁ;L RPPAE T KM R 52 . FZEMNFDORED A IR AI N A7, 12
A fFAcc. Chem. Res.. Nat. Chem.. Nano. Today. Angew. Chem. Int. Ed.. Adv.

Funct Mater.. Chem. Sci.Z5 [E FrH KR 60Kk -« X E=H#7 9] FHA45005% %, 9
F NEESIE 8% 5118 30, HIAIF 435,

HR A RERAE:

1. A.E. Nel, L. Madler, D. Velegol, T. Xia, et al., Nat. Mater. 8 (2009) 543-557.
2. L. Shang, G.U. Nienhaus, Acc. Chem. Res. 50 (2017) 387-395.

3. L. Shang, G.U. Nienhaus, Mater. Today 16 (2013) 58-66.

4. L. Shang, S. Shao, G.U. Nienhaus, Nano Today 6(4):401-418.

ERUETIRFEFHE BB IR LA



Functional analysis of wildType and N471D
strumpellin in hereditary spastic paraplegia
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Hereditary Spastic Paraplegias (HSPs) are clinically characterized by lower limb
weakness and spasticity. Several point mutations of human strumpellin (Str), with
N471D being the most frequent one, have been shown to cause HSP (SPGS8). To
investigate the molecular function of wild-type and StrN471D, we generated
Dictyostelium discoideum Str™ cells as well as cells that ectopically expressed StrWT-
GFP or StrN471D-GFP in AX2 wild-type and Str cells and analyzed the resulting
strains. Here, we describe their phenotypes in comparison to AX2 in cell division, cell
growth, macropinocytosis, exocytosis, lysosome properties and secretion of lysosomal
enzymes. We found that knock-out of strumpellin resulted in significant defects in all
of these cellular processes. Expression of StrWT-GFP in Str™ cells rescued all of the
observed defects while expression of StrN471D-GFP could only rescue some of the
defects, indicating the importance of the StrN471D residue for full functionality of the
protein. The results indicate that strumpellin plays a key role in the endo-lysosomal
system. The N471D mutation apparently interferes with some of the essential
functions of strumpellin in this system. In summary, our data provide a basis for a
better understanding of the molecular mechanism of SPGS.
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Dr Lin is PhD candidate in Centre for Biochemistry, Medical Faculty, University of
Cologne Joseph-Stelzmann-Str. 52, D-50931 Koeln Germany. She is familiar with many
technique skills, including clinical, biochemistry, microbiology, animal model,
molecular biology. She is Board member of Chinese-German Chemical Association

((GCCCD, Amtsgericht Koln, VR 17428)) and president of CGCA-west.
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