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Methods

Table 1: Implications & Limitations

• Preclinical studies across multiple malignancies 
demonstrate that AuNPs can deliver functional miRNA and 
antimiR cargo, producing measurable modulation of tumor-
associated pathways

• Restoring tumor suppressive let7a activity and inhibiting 
oncogenic miR371-3 signaling represents a biologically 
plausible strategy for altering TGCT survival 

• Current challenges in translation include limited TGCT 
faithful cell lines and the undetermined biodistribution and 
safety profile of miRNA-AuNPs

• Future studies should investigate the efficacy of miRNA-
AuNPs in established GCT-lineage specific models: TCam2 
(seminoma) and NTERA-2 (embryonal carcinoma). 

Background

• NGCs spouse works as a Senior Medical Officer for 
Janssen Pharmaceuticals

Disclosures

References 

1. Hanna  NH, Einhorn LH. Tes ticula r cancer—discoveries  and updates . New 
England Journa l of Medicine . 2014;371(21):2005–16. 
2. Chovanec M, Abu Zaid M, Hanna  N, El-Kouri N, Einhorn LH, Albany C. Long-
te rm toxicity of cispla tin in germ-ce ll tumor survivors . Annals  of Oncology. 2017 
Nov;28(11):2670–9
3. Dieckmann KP, Radtke  A, Spiekermann M. Serum leve ls  of microRNA-371a-3p 
as  a  highly sens itive  and specific biomarker for germ ce ll tumors . Journa l of 
Clinica l Oncology. 2019;37(16):1412–23. 
4. De  Martino M, Espos ito F, Pe llecchia  S , Cortez Cardoso Penha  R, Botti G, 
Fusco A, e t a l. HMGA1-Regula ting microRNAs Let-7a  and miR-26a  a re  
Downregula ted in Human Seminomas . Int J  Mol Sci. 2020 Apr 24;21(8):3014. 
5. Chaudhari R, Nasra  S , Meghani N, Kumar A. MiR-206 conjuga ted gold 
nanoparticle  based ta rge ted therapy in breas t cancer ce lls . Sci Rep. 2022 Mar 
18;12(1):4713. 
6. Poura li P, Benson V. Cellula r de livery of functiona l antimiR conjuga ted to bio-
produced gold nanoparticles . Noncoding RNA. 2025;11(5):66. 
7. Kim JH, Yeom JH, Ko JJ , Han MS, Lee  K, Na  SY, e t a l. Effective  de livery of 
anti-miRNA DNA oligonucleotides  by functiona lized gold nanoparticles . Journa l of 
Biotechnology. 2011;155(3):287–92. 
8. Xue  HY, Liu Y, Liao JZ, Lin JS , Li B, Yuan WG, e t a l. Gold nanoparticles  
de livered miR-375 for trea tment of hepa toce llula r carcinoma. Oncotarge t. 2016 
Dec 27;7(52):86675–86. 
9. Mo Y, He  L, La i Z, Wan Z, Chen Q, Pan S , e t a l. Gold nano-particles  (AuNPs) 
carrying miR-326 ta rge ts  PDK1/AKT/c-myc axis  in hepa toce llula r carcinoma. Artif 
Ce lls  Nanomed Biotechnol. 2019 Dec;47(1):2830–7. 

Figure 1: Conceptual Illustration of Predicted let-7a and miR371-3 Pathway 
Effects Following AuNP Delivery in TGCTs 

• Study Des ign: Narra tive  Review

• The search s tra tegy incorpora ted the  te rms  “tes ticula r germ 
ce ll tumors” (“TGCTs”), “microRNAs” (“miRNAs”), “TGCT 
pa thogenes is ,” “germ ce ll neoplas ia  in s itu” (“GCNIS”), 
“conjuga ted gold nanoparticles” (“AuNPs”), and “anti-
microRNAs” (“antimiRs”)

• Searches  were  conducted in PubMed, Scopus , and Google  
Scholar be tween May 2025 and November 2025

• Because  no s tudies  examining miRNA–AuNP therapeutic 
applica tions  in TGCTs currently exis t, PRISMA-ScR 
methodology was  not applicable

Purpose

• To explore  how AuNP-media ted de livery of miRNA 
mimics  and antimiRs  could be  leveraged to 
therapeutica lly ta rge t TGCT molecular pa thways .
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• Tes ticula r germ ce ll tumors  (TGCTs) represent the  mos t 
common solid tumor in males  be tween the  ages  of 13-39 and 
exhibit remarkable  phenotypic he te rogeneity1 

• Despite  exce llent cure  ra tes  with cispla tin-based 
chemotherapy, pa tients  face  s ignificant long-te rm toxicities  
including cardiovascular disease , infertility, and secondary 
malignancies 2

• microRNAs (miRNAs) play key roles  in TGCT pa thogenes is  
and have  emerged as  both promis ing biomarkers  and potentia l 
therapeutic ta rge ts 3,4

• Gold nanoparticles  (AuNPs) a re  highly tunable  nanocarrie rs  
capable  of protecting and de livering miRNA mimics  or miRNA 
inhibitors  (antimiRs) into tumor ce lls 5-9

• The therapeutic integra tion of TGCT miRNA biology with 
AuNP-media ted nucle ic acid de livery has  not ye t been 
inves tiga ted.

• AuNP-conjugated le t-7a  mimics  and antimiR cons tructs  a re  depicted ente ring TGCT ce lls  via  
endocytos is , escaping endosomal compartments , and modula ting key pa thways  including 
HMGA1-driven pluripotency s igna ling and the  LATS2–p53 tumor suppressor axis
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