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Microphthalmia family of transcription
factors associated renal cell carcinoma

Ling Xie a,b, Yifen Zhang a, Chin-Lee Wu b,*

a Department of Pathology, Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing,
China
b Department of Pathology and Urology, Massachusetts General Hospital, Harvard Medical School,
Boston, MA, USA

Received 10 May 2018; received in revised form 25 September 2018; accepted 6 November 2018
Available online 3 May 2019

KEYWORDS
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Abstract The microphthalmia (MiT) subfamily of transcription factors includes TFE3, TFEB,
TFEC, and MITF. In the 2016 World Health Organization classification, MiT family translocation
renal cell carcinoma (tRCC) including Xp11 tRCC and t(6;11) RCC, was newly defined as an RCC
subtype. Xp11 and t(6;11) RCC are characterized by the rearrangement of the MiT transcription
factors TFE3 and TFEB, respectively. Recent studies identified the fusion partner-dependent
clinicopathological and immunohistochemical features in TFE3-rearranged RCC. Furthermore,
RCC with TFEB amplification, melanotic MiT family translocation neoplasms, was identified
may as a unique subtype of MiT family associated renal neoplasms, along with MITF associated
RCC. In this review, we will collect available literature of these newly-described RCCs, analyze
their clinicopathological and immunohistochemical features, and summarize their molecular
and genetic evidences. We expect this review would be beneficial for the understanding of
these rare subtypes of RCCs, and eventually promote clinical management strategies.
ª 2019 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

The microphthalmia (MiT) family of transcription factors
comprises four distinctly encoded genes: MITF, TFEB, TFE3,
and TFEC. All family members share sequence homology in
their DNA-contacting basic domains and the transactivation
domains, recognize similar DNA sequences, indicating

potential overlap in their target gene repertoire. Addi-
tionally, these factors can heterodimerize with each
other [1]. They are physiologic regulators of cell growth,
differentiation, and survival in several tissue types. Several
distinct tumors are associated with the dysregulation of this

* Corresponding author.
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Peer review under responsibility of Second Military Medical University.
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Extent and predictors of grade upgrading
and downgrading in an Australian cohort
according to the new prostate cancer grade
groupings

Kerri Beckmann a,b,*, Michael O’Callaghan c,d,
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David Roder a, Sue Evans g, Jeremy Millar g, Kim Moretti a,d
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Available online 7 March 2019

KEYWORDS
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Grade
misclassification;
Biopsy;
Radical
prostatectomy;
Pathology

Abstract Object: To determine the extent and impact of upgrading and downgrading among
men who underwent radical prostatectomy (RP) according to new grade groupings and to iden-
tify predictors of upgrading from biopsy grade Group I and II, and downgrading to grade Group
I, in a community setting.
Methods: Study participants included 2279 men with non-metastatic prostate cancer diag-
nosed 2006e2015 who underwent prostatectomy, from the multi-institutional South Australia
Prostate Cancer Clinical Outcomes Collaborative registry. Extent of up- or down-grading was
assessed by comparing biopsy and prostatectomy grade groupings. Risk of biochemical recur-
rence (BCR) with upgrading was assessed using multivariable competing risk regression. Bino-
mial logistic regression was used to identify pre-treatment predictors of upgrading from grade
Groups I and II, and risk group reclassification among men with low risk disease.
Results: Upgrading occurred in 35% of cases, while downgrading occurred in 13% of cases. Sixty
percent with grade Group I disease were upgraded following prostatectomy. Upgrading from

* Corresponding author. Cancer Research Institute, School of Health Sciences, University of South Australia, Adelaide, Australia.
E-mail address: kerri.beckmann@unisa.edu.au (K. Beckmann).
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