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How can research fields be integrated with PET imaging?
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Advances in molecular biology have reasonably driven

many pathologists and many of those desiring to become

pathologists to investigate the molecular characterization of

human tumors. Pathologists specializing in gastric cancer

are not exceptions. Microsatellite instability (MSI) in the

DNA of human cancer cells has attracted the attention of the

research community because MSI sometimes reflects con-

stitutive genetic defects in mismatch repair (MMR) genes.

Such information is especially important for the diagnosis

of colorectal cancer in patients suspected of having hered-

itary nonpolyposis colorectal cancer (HNPCC) [1]. While

MSI itself is characteristic of tumors, it also reflects genetic

traits transmitted from one generation to the next.

MSI was previously assumed to play the same role in

gastric cancer as it does in colorectal cancer: that is, many

researchers expected to observe frequent MSI in familial

gastric cancer cases. In most settings, however, this has not

been the case. MSI in gastric cancer is known to occur in

response to a deficiency in MMR genes because of pro-

moter methylation. The methylation of MLH1 has been

identified in metaplastic gastric mucosa surrounding dif-

ferentiated adenocarcinoma [2]. Epigenetic changes similar

to those occurring in non-tumor gastric mucosa are now

being extensively studied in light of their possible use as

predictors of the recurrence of gastric cancer after endo-

scopic submucosal dissection [3]. Of note, the biological

and clinical significance of MSI during the advanced stage

of gastric cancer has been extensively studied for the past

decade. MSI is a molecular marker that is involved in the

pathogenesis and progression of gastric cancer either in an

independent manner and/or in coordination with pivotal

cancer-associated genes, such as CDH1 and MET [4].

Importantly, MSI-positive tumors exhibit changes in the

target genes (of the MMR genes) that control critical bio-

logical behaviors in tumors [5]. Despite these expectations

regarding the use of MSI as a clinically feasible marker,

neither clinicians nor pathologists have regarded MSI as a

critical factor on which clinical decisions must be based.

How do other members of the clinical team view the

contribution of MSI? Diagnostic radiologists are usually

not familiar with MSI (based on my personal experience),

and imaging radiology has been one of the disciplines

farthest from research fields examining genetic aberrations

in tumors.

In this issue of Gastric Cancer, the work of an inter-

disciplinary team at the Konkuk University School of

Medicine in Seoul, Korea, is reported (Chung et al. [6]);

this team has integrated the above-mentioned research

fields, combining positron emission tomography (PET)

findings with MSI status for the diagnosis of gastric can-

cer6. Because researchers at this university have continu-

ously reported data on MSI in colorectal and gastric cancer,

their data for MSI in gastric cancer is accumulating [7].

Whether Chung et al. [6] intentionally compared PET data

and MSI findings or whether their encounter with this

correlation was serendipitous is not clear. The key findings

of their study were that the presence of fluorodeoxyglucose

(FDG) uptake on PET/computed tomography (CT) images

(P = 0.001) and a higher maximum standardized uptake

value (SUVmax) in gastric cancer was linked to the pres-

ence of MSI (P \ 0.001). Many PET researchers have been

trying to correlate PET findings with tumor phenotypes [8],

but matching such findings to the molecular nature of
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tumors is not an easy achievement in clinical settings, even

though many clinicians are aware that MSI can provide

useful information regarding tumors that is highly relevant

to the present-day management of patients.

One straightforward interpretation of the findings of

Chung et al. would be that the apparent association they

found between PET/CT detectability and MSI is a sec-

ondary effect arising from the tumor size and other factors.

Actually, PET/CT detectability is related to the patient’s

age and the size of the tumor. MSI is also known to be

prevalent in advanced gastric cancers among the elderly

[9]. Even though the apparent association between PET/CT

detectability and MSI could be a secondary coincidence,

the reported findings provide several insights as to why this

association occurs. FDG-PET/CT detects areas with high

glucose intake, which is dependent on the activity of the

glucose transporter 1 (GLUT1) protein. The report by

Chung et al. [6] in this issue of the journal does not provide

GLUT1 (SLC 2A1) expression data, although they men-

tioned on that; however, several reports have shown

GLUT1 overexpression in human tumors. GLUT1 is loca-

ted at 1p34, in the vicinity of many genes associated with

gastric cancer (including EPHA8, EPHB2, TIE, and MYH),

and GLUT1 expression in gastric cancer may be related to

the phenomenon reported by Chung et al. [6]. This per-

spective may have broader implications regarding the

molecular natures of tumors in terms of personalized

therapeutics. GLUT1 is one of the most frequently

increased transcripts in colorectal cancer with the BRAF

mutation [10], which is a molecular marker highly relevant

to personalized therapy for colorectal cancer. Thus, PET

positivity and its correlation with MSI may be the first

theranostic [11] finding in the field of gastric cancer

research and practice. Not many modalities for personal-

ized therapy for gastric cancer, other than human epidermal

growth factor receptor 2 (HER2)-Herceptin (trastuzumab),

are available at present, but a wider variety of markers,

including MSI and associated features, are likely to be

available in the near future. For optimists, the information

reported here indicating that PET may disclose potentially

manipulable characteristics of the gastric cancer genome is

encouraging.
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