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Usefulness of DOG1 Expression in the Diagnosis of
Gastrointestinal Stromal Tumors

Jun Mo Kim - Aeri Kim - Joon Hyuk Choi - Young Kyung Bae

Department of Pathology, Yeungnam University College of Medicine, Daegu, Korea

Background : Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal
tumors in the gastrointestinal tract. Expression of KIT protein (CD117) is an important diag-
nostic criterion of GIST. However, about 5% of GISTs are CD117 negative. Discovered on
GIST 1 (DOG1) was introduced recently as a promising marker for GIST. We tested this new
antibody in 105 GISTs tissue specimens, including 6 cases of metastatic GISTs, to determine
the usefulness of DOG1 expression in the diagnosis of GISTs. Methods : We performed
immunohistochemical (IHC) staining for DOG1 and CD117 on tissue microarrays that includ-
ed 70 gastric GISTs, 29 small intestinal GISTs, 6 metastatic GISTs, 14 gastric leiomyomas
and 16 gastric schwannomas. Results : DOG1 was positive in 98.1% (103/105) of GISTs and
CD117 was positive in 97.1% (102/105) of GISTs. Only 1 case was negative for both markers.
Two (66.7%) out of 3 GISTs tested CD117 negative were tested DOG1 positive. All leiomy-
omas and schwannomas were negative for both DOG1 and CD117. Conclusions : DOG1
was highly expressed in GIST including CD117 negative cases. Adding DOGH testing to the
IHC panel for diagnosing GIST will help to identify GIST patients who are CD117 negative
but may otherwise benefit from targeted therapy.
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Fig. 1. Results of immunohistochemical staining for discovered on GIST 1 (DOG1) in gastrointestinal stromal tumors. The result is scored
as0(A), 1(B), 2(C)and 3 (D). Two and 3 are regarded as positive staining.
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YA E (mast cell) & 2522174 D 7] (myenteric plexus) HA
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Yehlgieh 38 GISTse) 105¢] & 191(1%) 7} 0, 14(1%)
7F 1, 1699(15.2%) 7} 2, 8740(829%)7} 302 HA=HOZH,
AF}H 07 DOGLY YAHELS 98.1%(103/105)F CD117H T}
OF7F =29 ok &= 99Tl B DOG1Y| SA0|QE 2¢= BE
WS A X O F high riskyol] £330 2™ (Table 1), 14+
CDU7eE FAJel9lon, ymA] 1el= CD1I79 g/delsict
Table 1. DOG1 and CD117 expression in GISTs according to sex,
tumor location, risk and histologic type

DOGH CD117 CD117 and/
Charicteristics Positive/ Positive/ or DOGH
Total (%) Total (%) Positive/Total (%)
Sex
Female 47/48 (97.9) 47/48 (97.9) 48/48 (100)
Male 56/57 (98.2) 55/57 (96.5) 56/57 (98.2)
Location
Stomach 69/70 (98.6) 69/70 (98.6) 70/70 (100)
Small intestine 28/29 (96.6) 28/29 (96.6) 28/29 (96.6)
Metastatic GIST 6/6 (100) 5/6 (83.3) 6/6 (100)
Total 103/105(98.1)  102/105(97.1)  104/105 (99)
Risk
Very low 15/15 (100) 15/15 (100) 15/15 (100)
Low 38/38 (100) 37/38 (97.4) 38/38 (100)
Intermediate 18/18 (100) 18/18 (100) 18/18 (100)
High 26/28 (92.9) 27/28 (96.4) 27/28 (96.4)
Total 97/99 (98) 97/99 (98) 98/99 (99)
Histologic type
Spindle 97/99 (98) 98/99 (99) 98/99 (99)
Epithelioid 6/6 (100) 4/6 (66.7) 6/6 (100)
Total 103/105(98.1)  102/105(97.1)  104/105 (99)

DOGH1, discovered on GIST 1; GISTs, gastrointestinal stromal tumors.
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Table 2. Comparison of staining results for CD117 and DOG1 in GISTs

DOG1 expression

CD117 expression Total (%)
Negative (0) Equivocal (1) Moderate (2) Strong (3)

Negative (0) 1 0 0 0 1(1)

Equivocal (1) 0 0 1 1 2(1.9)

Moderate (2) 0 0 7 3 10(9.5)

Strong (3) 0 1 8 83 92 (87.6)

Total (%) 1(1) 1(1) 16 (15.2) 87 (82.9) 106 (100)

DOGH, discovered on GIST 1; GISTs, gastrointestinal stromal tumors.

(Table 2).
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Fig. 2. Cases that exhibit discordant discovered on GIST 1 (DOG1) and CD117 staining results. A gastric gastrointestinal stromal tumor
(GIST) of epithelioid cell type (A) shows equivocal staining for CD117 (B) but is positive for DOG1 (C). Spindle cell type gastric GIST (D)
is positive for CD117 (E) but negative for DOG1 (F). H&E, hematoxylin and eosin.
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Fig. 3. A case of negative expression for both CD117 and discov-
ered on GIST 1 (DOG1). The small intestinal gastrointestinal stro-
mal tumor (A) is negative for both CD117 (B) and DOG1 (C).
H&E, hematoxylin and eosin.
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