Electronic Supplementary Material (ESI) for Biomaterials Science.
This journal is © The Royal Society of Chemistry 2020

Electronic Supplementary Information for
Ultra-small Platinum Nanoparticles on Gold Nanorods Induced
Intracellular ROS Fluctuation to Drive Megakaryocytic
Differentiation of Leukemia Cells

Tao Wen,#a Aiyun Yang,#a Tao Wang,a Mengfan Jia,a Xinning Lai,a Jie
Meng,a Jian Liu,a Bing Hanb and Haiyan Xu*a

aInstitute

of Basic Medical Sciences Chinese Academy of Medical Sciences, School

of Basic Medicine Peking Union Medical College. No 5, Dongdan Santiao, 100005,
Beijing, China
bDepartment

of hematology, Peking Union Medical College Hospital, Chinese

Academy of Medical Sciences & Peking Union Medical College. No.1 Shuaifuyuan
Wangfujing, 100730, Beijing, China

#These

authors contributed equally to this work.

Corresponding Author
* E-mail: xuhy@pumc.edu.cn.

Experimental information
Synthesis of Au@Pt
Au@Pt were synthesized based on AuNRs, typically, AuNRs solution (1 mL)
was mixed with K2PtCl4 aqueous solution (75 μL, 2 mM). Then, ascorbic acid (15 μL,
0.1 M) was added and the total solution volume was diluted to 2 mL. The mixture was
incubated in a 30 °C water bath for 1 h and centrifuged once (12000 rpm, 10 min)
after adding 1 mL cetyltrimethylammonium bromide (0.1 M). The precipitate of
AuNRs and Au@Pt were dispersed in 0.5 mL PSS aqueous solution (2 mg mL−1
containing 6 mM NaCl), and the solution was incubated overnight. Finally, they were
centrifuged once (12000 rpm, 10 min), and re-dispersed in sterile water.
Cell Culture
Human chronic myelocytic leukaemia cell line (K562) was purchased from the
Cell Resource Center of Chinese Academy of Medical Sciences & Peking Union
Medical College (Beijing, China). The cells were cultured in RPMI 1640 medium
(HyClone), and supplemented with 10% fetal bovine serum (FBS, Gibco),
streptomycin (100 μg mL−1), and penicillin (100 U mL−1). All cells were incubated at
37 °C with 5% CO2.
Isolation of bone marrow mononuclear cells (Clinical sample collection)
This study was performed in accordance with the Declaration of Helsinki and
was approved by the Peking Union Medical College Hospital ethics committee, and
written informed consent was obtained from all subjects. The samples were first
diluted with PBS, and then added to an equal-volume human lymphocyte separation
solution (Dakewe Biotech Co. Ltd.) for centrifugation. Bone marrow mononuclear
cells (BM-MNCs) in the middle layer were collected and resuspended in the culture
medium. Cell were grown at a density of 1×105 cells well−1 on 24-well cell culture
plate, and exposed to various concentrations of Au@Pt nanoparticles for 72 h at 37 °C
for cell differentiation detection.
Western blot
Proteins (30 μg lane−1) were resolved by means of SDS-PAGE and electro
transferred onto polyvinylidene fluoride (PVDF) membranes (Millipore, Bedford,

Massachusetts). The membranes were blocked using TBST containing 5% skim milk
(and, if necessary, the membranes were stripped), and then incubated overnight at 4
°C with primary antibodies (Cell Signaling Technology，all diluted 1:1000 in
blocking buffer). The membranes were next washed in TBST and then incubated for 2
h at room temperature with horseradish peroxidase conjugated secondary IgGs
(1:10000).

Quantitate the concentration of Au@Pt according to extinction spectroscopy
The nanoparticle concentration of Au@Pt is estimated based on the concentration
of AuNRs. Genearally, Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) is
employed to determine the total concentration of Au atoms in a given AuNRs
suspension. According to the molar volume of a gold atom (10.2 cm3/mol), we obtain
the total volume (V) of all AuNRs in the suspension. From the TEM images, the
diameters and lengths of AuNRs can be measured and then calculate the mean volume
of a single AuNRs (V0) by assuming a cylindrical shape with two half-sphere endcaps. The AuNRs molar concentration in the suspension can be estimated as V/AV0,
where A is Avogadro’s constant. The spetrum of Au@Pt at the same particle
concentration can be obtained during the process of sytheses. Therefore, the particle
concentration of Au@Pt can be estimated according to the Lambert-Beer law that the
concentration is proportional to the extinction value of spectrum.

