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Introduction ly occur in EGFR tyrosine kinase domain respond well to EGFR-TKIs
[5]- The development of EGFR-TKIs brings great clinical benefits to
the NSCLC patients with EGFR-sensitive mutations. First- and sec-
ond-generation EGFR-TKIs, such as gefitinib [6] and afatinib [7], were
approved for the treatment of NSCLC patients with EGFR-sensitive
mutations, such as deletion in exon 19 and L858R point mutation in
exon 21[8]. Among NSCLC patients with EGFR-sensitive mutations,
the mutation rate of these two mutations is 51% and 42% respec-
tively [8]. However, despite its substantial benefit and efficacy, NSCLC

Non-small cell lung cancer (NSCLC) accounting for 85% of lung
cancer patients is one of the cancers with the highest mortality and
incidence in the world [1]. Currently, medical approaches targeting
oncogenic drivers have reformed the treatment of NSCLC [2,3]. Epi-
dermal growth factor receptor (EGFR) has received much attention,
its activation or overexpression has been found in 38% of NSCLC pa-
tients [4]. NSCLC patients with EGFR-activating mutations that most-
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patients inevitably develop acquired resistance within 9-13 months
of treatment [6]. The most common acquired resistance has been dis-
closed to be a gatekeeper mutation, EGFR T790M mutation in exon
20, which hinders the binding of the EGFR-TKI to the ATP-binding site
of EGFR and enhances the ATP affinity of mutated EGFR [9].

EGFR T790M mutation, involving substitution of threonine at po-
sition 790 with methionine, has been detected in 50%-60% of resis-
tant case [10]. To address this complex situation, covalently binding
irreversible third-generation EGFR-TKIs selectively targeting EGFR
T790M mutation while sparing wild type EGFR have been developed
and evaluated. Osimertinib (AZD9291), the first third-generation
EGFR-TKIs approved by the US Food and Drug administrator (FDA),
exhibits remarkable efficacy with controllable toxicities [11]. Taken
a progression-free survival (PFS) of 17.8 months [10] and overall re-
sponse rate (ORR) of 62%-70% [11] into consideration, osimertinib
displays better therapeutic effect than first- and second- generation
EGFR-TKIs and chemotherapy for advanced NSCLC patients. Howev-
er, resistance to osimertinib, a serious obstacle, emerged within 10
months [12]. EGFR C797S mutation in exon 20, in which cysteine at
position 797 is substituted by serine, has been uncovered in 30% of
osimertinib-resistant cases [13]. And C797 is the binding site of osim-
ertinib. Except for EGFR C797S mutation, tertiary EGFR G796R muta-
tion has been confirmed to confer resistance to osimertinib because
of the steric hindrance created by the mutual presence of the side
chains of EGFR G796R mutation and the osimertinib core [14]. The
development of next-generation EGFR-TKIs to overcome osimertinib
resistance has become the focus of multiple studies.

Among these, EAI045 [15], an EGFR allosteric inhibitor, has been
discovered to be potent against EGFR C797S mutation. A combination
of EAI045 and anti-EGFR antibody cetuximab has been found to be-
have stronger inhibitory effect on EGFR C797S mutation than that of
EAIO45 alone [16]. Despite that, either EAI045 or EAI045 combined
with cetuximab has failed to inhibit EGFR G796R mutation [14].
Moreover, studies on inactivation of EGFR G796R mutation has been
less reported. Magnolol, a natural phenolic lignan compound isolated
from the root and stem bark of Magnolia officinalis with multiple bi-
ological activities, such as anti-cancer, antioxidant, anti-angiogenesis,
anti-inflammatory and so on, which has been discovered to be used
as Chinese folklore medicine and reported to possess the capability of
preventing or inhibiting the growth of various cancer cells [17,18]. In
this study, a massive chemical library was screened, and we identified
magnolol to be a potential inhibitor of EGFR G796R mutation.

Materials and Methods
Reagents and Compounds

RPMI-1640 medium, penicillin-streptomycin (P/S) solution and
puromycin were obtained from Solarbio (China). Fetal bovine serum

(FBS) was purchased from Gibco (USA). All monoclonal antibodies
were gained from Cell Signal Technology (USA). 3-(4,5-dimethylthi-
azol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetra-
zolium, inner salt (MTS) was obtained from Promega. The compounds
used in the experiment were purchased from Bio Bio Pha (China) and
Target Mol (USA).

Cell Culture

WEHI cells were cultured in RPMI-1640 medium supplemented
with 10% FBS and 1% P/S. WHEI cell medium were collected and fil-
tered as the source of Interleukin-3 (IL-3). Ba/F3 cells were cultured
in RPMI-1640 medium with 10% FBS, 1% P/S and 5% WEHI-condi-
tioned medium. All cells were grown in 5% CO2 and 37°C humidified
atmospheres.

Ba/F3-EGFR(L858R/T790M/G796R) Stable Cell Line

Electroporation method was used to establish Ba/F3 cells sta-
bly expressing EGFR-L858R/T790M/G796R mutation. Ba/F3-EG-
FR(L858R/T790M/G796R) cells were grown in RPMI-1640 medium
supplemented with 10% FBS, 1% P/S, 10 ng/mL and 2 pg/mL puro-
mycin.

Flow Cytometry Analysis

Expression of EGFR molecule in Ba/F3-EGFR(L858R/T790M/
G796R) cells was first estimated by flow cytometry.

Cell Viability Assay

Cells were seeded in 96-well plates and cultured overnight. 24
kinds of kinase inhibitors of 1 uM and various concentrations of mag-
nolol were added and the cells were incubated for 48 h. After that, 20
uL of MTS was added and incubated for 3h. The absorbance was mea-
sured at 492 nm on a Multifunctional Microplate Reader (Flex Station
3, Molecular Devices, USA).

Western Blotting (WB)

Cells were collected and lysed in lysis buffer (Solarbio, China). The
protein sample was then subjected to SDS-PAGE and electro trans-
ferred to PVDF membranes (EMD Millipore Corporation). The mem-
branes blocked in 5% non-fat milk, and then were incubated with
the antibodies. Proteins were visualized with a Fluor Chem E System
(Protein Simple, USA).

Statistical Analysis

Experimental data were analyzed using Graphpad Prism Soft-
ware. Differences among multiple groups were analyzed using one-
way ANOVA. Experimental data were presented as mean * standard
deviation (SD). All the experiments were performed independently at
least three times. Significant probability (P)-values are indicated as
***¥P< 0.001, **P< 0.01 and *P< 0.05.
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Results
EGFR L858R/T790M/G796R Introduced into Ba/F3 Cells

We transfected Ba/F3 cells with EGFR L858R/T790M/G796R
using electroporation. The proportions of EGFR-positive Ba/F3 cells
were more than 90% following monoclone (Figure 1A) and EGFR pro-
teins were expressed in transfected Ba/F3 cells (Figure 1B). IL-3 is
very important for survival of Ba/F3 cells. EGFR is introduced into
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IL-3. As shown in Figure 1C, the viability of Ba/F3 cells was markedly
reduced by deprivation of IL-3. The growth of transfected Ba/F3 cells
was not significant difference with or without IL-3. Therefore, trans-
fected Ba/F3 cells showed resistance to osimertinib (Figures 1D-1F).
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Figure 1: Construction of a stable Ba/F3-EGFR(L858R/T790M/G796R) cell line and its drug resistance to osimertinib.

(A) EGEFR expression rate of Ba/F3-EGFR(L858R/T790M/G796R) cells were detected by flow cytometry.

(B)  Expression levels of EGFR protein in Ba/F3-EGFR(L858R/T790M/G796R) cells were detected by western blotting.
(C)  The growth and reproduction of Ba/F3-EGFR(L858R/T790M/G796R) cells were isolated from IL-3 by MTS assay.
(D)  (D-E) Results of drug resistance of Ba/F3-EGFR(L858R/T790M/G796R) cells to osimertinib.

(E)  (F) Quantitative analysis of expression levels of p-EGFR protein.

The Effect of Kinase Inhibitors on EGFR-Positive Cell Lines
In Vitro

EGFR mutation mostly occurs in kinase domain. Therefore, we ex-
amined whether 24 kinds of kinase inhibitors repress the cell viability

of Ba/F3-EGFR(L858R/T790M/G796R) cells via MTS assay. As shown
in Figure 2, 24 kinds of kinase inhibitors were unable to restrain the
viability of Ba/F3-EGFR(L858R/T790M/G796R) cells compared with
the control group (Table 1).
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Table 1: In this table, the information of 24 kinds of kinase inhibitors is briefly introduced.

Number Compounds Chemical formula
1 Pyrotinib C,,H,,CIN.O,
2 Flumatinib C,,H,,F.N,O,S
3 Fruquintinib C,HN.,O,
4 Ceritinib C,H,N.O,CIS
5 Apatinib C,H,N.OS
6 Dacomitinib C, H,.CIFN50,
7 Axitinib C,,H,N,0S
8 Dasatinib C,,H,CIN,O,5
9 Alectinib C,,H,N,O,
10 Imatinib C,,H,, DN.O
11 Nilotinib C,H,,F.N.O
12 Ibrutinib C,H,N.O
13 Trametinib C,H,,FIN.O,
14 Lenvatinib C,H,,CIN,O,
15 Sunitinb C,H,FN,O,
16 Ruxolitinib C,H, N,
17 Barixitinb
18 Crizotinib C,H,,C,FN,O
19 Osimertinib C,,H,,D,N,O,
20 Gefitinib C,,H,,CIFN,0O,
21 Lapatinib C,,H,CIFN,O,S
22 Erlotinib C,H,N.O,
23 Icotinib C,H,N,O,
24 Anlotinib C,,H,,FN.O,
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Figure 2: Cell viability of Ba/F3-EGFR(L858R/T790M/G796R) cells treated with 24 kinds of kinase inhibitors (1uM). The treatment time was 48 h.
(A-C) Ba/F3-EGFR(L858R/T790M/G796R) cells were treated with 24 kinds of kinase inhibitors (1uM) for 48 h and the cell viability was detected

by MTS assay.
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The Effect of Kinase Inhibitors on EGFR Phosphorylation
in EGFR-Positive Cell Line

Based on the mentioned results, we continued to verify the effect
of 24 kinds of kinase inhibitors on p-EGFR protein expression in Ba/
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F3-EGFR(L858R/T790M/G796R) cells by western blotting method.
The experiment results were shown in Figure 3, kinase inhibitors
were incapable of downregulating the expression level of p-EGFR
protein.
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Figure 3: Effect of 24 kinds of kinase inhibitors on p-EGFR in Ba/F3-EGFR(L858R/T790M/G796R) cells. The treatment time was 4 h. (A-C) Ba/
F3-EGFR(L858R/T790M/G796R) cells were treated with 24 kinds of kinase inhibitors (1 pM), respectively. Expression level of EGFR and p-EGFR

protein were detected by western blotting.

Magnolol Inhibited the Growth of Ba/F3-EGFR(L858R/
T790M/G796R) Cells In Vitro

The chemical structure of magnolol is shown in Fig 4A. We then

treated Ba/F3 cells expressing triple-mutant EGFR with magnolol.
As shown in Figure 4B, magnolol effectively inhibited viability of tri-
ple-mutant EGFR cells in dose-dependent manner.
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Figure 4: Chemical structure, and cell viability of Ba/F3-EGFR(L858R/T790M/G796R) cells treated with magnolol.

(A)  The chemical structure of magnolol.

(B)  Ba/F3-EGFR(L858R/T790M/G796R) cells were treated with various concentrations of magnolol for 48 h.

Discussion

NSCLC has become one of the most lethal diseases with high
mortality and morbidity, which has been threatening human life and
health [19]. EGFR is a typical drug target for NSCLC and its muta-
tions have been uncovered in 10-30% of NSCLC patients [5], which
have conferred sensitivity to EGFR-TKIs [20]. Despite the wide clin-
ical use of EGFR-TKIs, drug resistance inevitably developed [21].
The appearance of tertiary EGFR mutations has limited the applica-
tion of third-generation EGFR-TKIs, mainly osimertinib [22,23]. EG-
FR-L858R/T790M/G796R [14], a rare triple EGFR mutation, has been
verified as one of the significant reasons mediating osimertinib resis-
tance. It is worth noting that neither EAI045 combined with cetux-
imab [24] nor EAI045 [25] is up to suppress the triple EGFR G796R
mutation. The development of new generation of EGFR-TKIs and nov-
el combination strategies against tertiary EGFR G796R mutation have
been played attention to and warranted. Considering the adverse side
effects of chemotherapeutics, natural products with low side effects,
easy accessibility, high efficiency and cost effectiveness have been
deeply concerned [26]. In this study, we established Ba/F3 cells stably
expressing EGFR-L858R/T790M/G796R mutation and got to know
that magnolol [27], a natural phenolic lignan compound, was quali-
fied to hinder the cell growth of Ba/F3-EGFR(L858R/T790M/G796R)
cells, which has been preliminarily presumed as a powerful candidate
for the next generation of EGFR-TKIs.

Acknowledgements

The Yunnan Provincial Key Programs of Yunnan Eco-friendly Food
International Cooperation Research Center Project (2019ZG00904,

2019ZG00909); the Yunnan Fundamental Research Project
(202201AU070177); the Yunnan Provincial Department of Education
Research Project (2022]0298)

Declaration of Competing Interest
The authors declare that there are no conflicts of interests.

References

1. Roy SH, Daniel M, Chris B (2018) The biology and management of non-
small cell lung cancer. Nature 553 (7689): 446-454.

2. Meina W, Roy SH, Chris B (2021) Toward personalized treatment ap-
proaches for non-small-cell lung cancer. Nat Med 27(8): 1345-1356.

3. Karen LR (2018) Targeted Therapy for Patients With Metastatic Non-
Small Cell Lung Cancer. ] Natl Compr Canc Netw 16 (5S): 601-604.

4. Zhixiang W (2017) ErbB Receptors and Cancer. Methods Mol Biol 1652:
3-35.

5. Gilda daCS, Frances AS, Ming ST (2011) EGFR Mutations and Lung Cancer.
Annu Rev Pathol 6: 49-69.

6. Thomas ] Lynch, Daphne W Bell, Raffaella Sordella, Sarada Gurubhagava-
tula, Ross A Okimoto, et al. (2004) Activating Mutations in the Epidermal
Growth Factor Receptor Underlying Responsiveness of Non-Small-Cell
Lung Cancer to Gefitinib. N Engl ] Med 350(21): 2129-2139.

7. L Paz-Ares, EH Tan, KO'Byrne, L Zhang, V Hirsh, et al. (2017) Afatinib
versus gefitinib in patients with EGFR mutation-positive advanced non-
small-cell lung cancer: overall survival data from the phase IIb LUX-Lung 7
trial. Ann Oncol 28(2): 270-277.

8. Yan Xu, Hongyu Liu, Jun Chen, Qinghua Zhou (2016) Acquired resistance
of lung adenocarcinoma to EGFR-tyrosine kinase inhibitors gefitinib and
erlotinib. Cancer Biol Ther 9(8): 572-582.

Copyright@ : Cheng-Ting Zi and Pei-Yuan Sun | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007953.

41665


https://dx.doi.org/10.26717/BJSTR.2023.50.007953
https://pubmed.ncbi.nlm.nih.gov/29364287/
https://pubmed.ncbi.nlm.nih.gov/29364287/
https://pubmed.ncbi.nlm.nih.gov/34385702/
https://pubmed.ncbi.nlm.nih.gov/34385702/
https://pubmed.ncbi.nlm.nih.gov/29784736/
https://pubmed.ncbi.nlm.nih.gov/29784736/
https://pubmed.ncbi.nlm.nih.gov/28791631/
https://pubmed.ncbi.nlm.nih.gov/28791631/
https://pubmed.ncbi.nlm.nih.gov/20887192/
https://pubmed.ncbi.nlm.nih.gov/20887192/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://pubmed.ncbi.nlm.nih.gov/15118073/
https://www.annalsofoncology.org/article/S0923-7534(19)32222-7/pdf
https://www.annalsofoncology.org/article/S0923-7534(19)32222-7/pdf
https://www.annalsofoncology.org/article/S0923-7534(19)32222-7/pdf
https://www.annalsofoncology.org/article/S0923-7534(19)32222-7/pdf
https://pubmed.ncbi.nlm.nih.gov/20404520/
https://pubmed.ncbi.nlm.nih.gov/20404520/
https://pubmed.ncbi.nlm.nih.gov/20404520/

Volume 50- Issue 3

DOI: 10.26717/BJSTR.2023.50.007953

10.

11.

12.

13.

14.

15.

16.

17.

Marc GD, Audrey V, Sandrine T (2015) EGFR T790M resistance mutation
in non small-cell lung carcinoma. Clin Chim Acta 444: 81-85.

Darren A E Cross, Susan E Ashton, Serban Ghiorghiu, Cath Eberlein, Car-
oline A Nebhan, et al. (2014) AZD9291, an irreversible EGFR TKI, over-
comes T790M-mediated resistance to EGFR inhibitors in lung cancer. Can-

cer Discov 4(9): 1046-1061.

Ying Cheng, Yong He, Wei Li, He-Long Zhang, Qing Zhou, et al. (2021)
Osimertinib Versus Comparator EGFR TKI as First-Line Treatment for EG-
FR-Mutated Advanced NSCLC: FLAURA China, A Randomized Study. Target
Oncol 16(2): 165-176.

Alessandro Leonetti, Sugandhi Sharma, Roberta Minari, Paola Perego,
Elisa Giovannetti, et al. (2019) Resistance mechanisms to osimertinib in
EGFR-mutated non-small cell lung cancer. Br ] Cancer 121(9): 725-737.

Matthew ] Niederst, Haichuan Hu, Hillary E Mulvey, Elizabeth L Locker-
man, Angel R Garci, et al. (2015) The allelic context of the C797S mutation
acquired upon treatment with third generation EGFR inhibitors impacts
sensitivity to subsequent treatment strategies. Clin Cancer Res 21(17):
3924-3933.

Qi Zhang, Xu-Chao Zhang, Jin-Ji Yang, Zhen-Fan Yang, Yu Bai, et al. (2018)
EGFR L792H and G796R: Two Novel Mutations Mediating Resistance to
the Third-Generation EGFR Tyrosine Kinase Inhibitor Osimertinib. ] Tho-
rac Oncol 13(9): 1415-1421.

Yong Jia, Cai-Hong Yun, Eunyoung Park, Dalia Ercan, Mari Manuia, et al.
(2016) Overcoming EGFR T790M and C797S resistance with mutantselec-
tive allosteric inhibitors. Nature 534(7605): 129-132.

Yubo Wang, Nong Yang, Yongchang Zhang, Li Li, Rui Han, et al. (2020)
Effective Treatment of Lung Adenocarcinoma Harboring EGFR-Activat-
ing Mutation, T790M, and cis-C797S Triple Mutations by Brigatinib and
Cetuximab Combination Therapy. ] Thorac Oncol 15(8): 1369-1375.

Xiaofeng Wang, Qingqing Liu, Yuanfeng Fu, Ren-Bo Ding, Xingzhu Qj, et al.
(2022) Magnolol as a Potential Anticancer Agent: A Proposed Mechanistic
Insight. Molecules 27(19): 6441.

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2023.50.007953

Cheng-Ting Zi and Pei-Yuan Sun. Biomed ] Sci & Tech Res

@ @ @ This work is licensed under Creative

Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

18. Abhishek Manoj Ranaware, Kishore Banik, Vishwas Deshpande, Ganesan
Padmavathi, Nand Kishor Roy, et al. (2018) Magnolol: A Neolignan from
the Magnolia Family for the Prevention and Treatment of Cancer. Int ] Mol
Sci 19(8): 2362.

19. Zhao Chen, Christine M Fillmore, Peter S Hammerman, Carla F Kim, Kwok-
Kin Wong (2014) Non-small-cell lung cancers: a heterogeneous set of dis-
eases. Nat Rev Cancer 14(8): 535-546.

20. Qian Liu, Shengnan Yu, Weiheng Zhao, Shuang Qin, Qian Chu Z, et al.
(2018) EGFR-TKIs resistance via EGFR-independent signaling pathways.
Mol Cancer 17(1): 53.

21. Rui-Fang Dong, Miao-Lin Zhu, Ming-Ming Liu, Yi-Ting Xu, Liu-Liu Yuan, et
al. (2021) EGFR mutation mediates resistance to EGFR tyrosine kinase in-
hibitors in NSCLC: From molecular mechanisms to clinical research. Phar-
macol Res 167: 105583.

22. Sabine S, Janice JNL, Natasha BL (2020) Mechanisms of osimertinib resis-
tance and emerging treatment options. Lung Cancer 147: 123-129.

23. ] Remon, CE Steuer, SS Ramalingam, E Felip (2018) Osimertinib and oth-
er third-generation EGFR TKI in EGFR-mutant NSCLC patients. Ann Oncol
29(suppl_1):i20-i27.

24. PengZ, Ming-Yu Y, Su-Jie Z, et al. (2018) Crystal structure of EGFR T790M/
C797S/V948R in complex with EAI045. Biochem Biophys Res Commun
502(3): 332-337.

25. Shuhang W, Yongping S, Delong L (2016) EAI045: the fourth-generation
EGFR inhibitor overcoming T790M and C797S resistance. Cancer Lett
385:51-54.

26. Alan LH, RuAngelie EE, Ronald JQ (2015) The re-emergence of natural
products for drug discovery in the genomics era. Nat Rev Drug Discov
14(2): 111-129.

27. Jianhong Zhang, Zhixi Chen, Xianhua Huang, Weimei Shi, Rui Zhang, et al.
(2019) Insights on the Multifunctional Activities of Magnolol. Biomed Res
Int 2019: 1847130.

| Assets of Publishing with us
BIOMEDICAL
RESEARCHES ¢ Global archiving of articles

B A ¢ [mmediate, unrestricted online access
‘'8 @ % ¢ Rigorous Peer Review Process
e Authors Retain Copyrights

e Unique DOI for all articles

https://biomedres.us/

Copyright@ : Cheng-Ting Zi and Pei-Yuan Sun | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007953. 41666


https://dx.doi.org/10.26717/BJSTR.2023.50.007953
https://dx.doi.org/10.26717/BJSTR.2023.50.007953
https://pubmed.ncbi.nlm.nih.gov/25668228/
https://pubmed.ncbi.nlm.nih.gov/25668228/
https://pubmed.ncbi.nlm.nih.gov/24893891/
https://pubmed.ncbi.nlm.nih.gov/24893891/
https://pubmed.ncbi.nlm.nih.gov/24893891/
https://pubmed.ncbi.nlm.nih.gov/24893891/
https://pubmed.ncbi.nlm.nih.gov/33544337/
https://pubmed.ncbi.nlm.nih.gov/33544337/
https://pubmed.ncbi.nlm.nih.gov/33544337/
https://pubmed.ncbi.nlm.nih.gov/33544337/
https://pubmed.ncbi.nlm.nih.gov/31564718/
https://pubmed.ncbi.nlm.nih.gov/31564718/
https://pubmed.ncbi.nlm.nih.gov/31564718/
https://pubmed.ncbi.nlm.nih.gov/25964297/
https://pubmed.ncbi.nlm.nih.gov/25964297/
https://pubmed.ncbi.nlm.nih.gov/25964297/
https://pubmed.ncbi.nlm.nih.gov/25964297/
https://pubmed.ncbi.nlm.nih.gov/25964297/
https://pubmed.ncbi.nlm.nih.gov/29857056/
https://pubmed.ncbi.nlm.nih.gov/29857056/
https://pubmed.ncbi.nlm.nih.gov/29857056/
https://pubmed.ncbi.nlm.nih.gov/29857056/
https://pubmed.ncbi.nlm.nih.gov/27251290/
https://pubmed.ncbi.nlm.nih.gov/27251290/
https://pubmed.ncbi.nlm.nih.gov/27251290/
https://pubmed.ncbi.nlm.nih.gov/32353596/
https://pubmed.ncbi.nlm.nih.gov/32353596/
https://pubmed.ncbi.nlm.nih.gov/32353596/
https://pubmed.ncbi.nlm.nih.gov/32353596/
https://pubmed.ncbi.nlm.nih.gov/36234977/
https://pubmed.ncbi.nlm.nih.gov/36234977/
https://pubmed.ncbi.nlm.nih.gov/36234977/
https://pubmed.ncbi.nlm.nih.gov/30103472/
https://pubmed.ncbi.nlm.nih.gov/30103472/
https://pubmed.ncbi.nlm.nih.gov/30103472/
https://pubmed.ncbi.nlm.nih.gov/30103472/
https://pubmed.ncbi.nlm.nih.gov/25056707/
https://pubmed.ncbi.nlm.nih.gov/25056707/
https://pubmed.ncbi.nlm.nih.gov/25056707/
https://pubmed.ncbi.nlm.nih.gov/29455669/
https://pubmed.ncbi.nlm.nih.gov/29455669/
https://pubmed.ncbi.nlm.nih.gov/29455669/
https://pubmed.ncbi.nlm.nih.gov/33775864/
https://pubmed.ncbi.nlm.nih.gov/33775864/
https://pubmed.ncbi.nlm.nih.gov/33775864/
https://pubmed.ncbi.nlm.nih.gov/33775864/
https://pubmed.ncbi.nlm.nih.gov/32693293/
https://pubmed.ncbi.nlm.nih.gov/32693293/
https://pubmed.ncbi.nlm.nih.gov/29462255/
https://pubmed.ncbi.nlm.nih.gov/29462255/
https://pubmed.ncbi.nlm.nih.gov/29462255/
https://pubmed.ncbi.nlm.nih.gov/27840244/
https://pubmed.ncbi.nlm.nih.gov/27840244/
https://pubmed.ncbi.nlm.nih.gov/27840244/
https://pubmed.ncbi.nlm.nih.gov/25614221/
https://pubmed.ncbi.nlm.nih.gov/25614221/
https://pubmed.ncbi.nlm.nih.gov/25614221/
https://pubmed.ncbi.nlm.nih.gov/31240205/
https://pubmed.ncbi.nlm.nih.gov/31240205/
https://pubmed.ncbi.nlm.nih.gov/31240205/

