Cholangiolocellular Carcinoma With “Ductal Plate

Malftormation” Pattern May Be Characterized
by ARID1A Genetic Alterations
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Cholangiolocellular carcinoma (CLC)
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Clinicopathological study on cholangiolocellular
carcinoma suggesting hepatic progenitor cell origin.
Hepatology. 2008;47:1544—-1556.
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ductal plate malformation (DPM)
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FIGURE 1. Ductal plate malformation in cungenital hepatic
fibrosis. Duct structures in the periportal area are irregularly
dilated, with some showing bridging, and some part of portal
tract (*) is surrounded by dilated ducts (HE).
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Intrahepatic cholangiocarcinoma with predominant “ductal
plate malformation” pattern: a new subtype. Am J Surg
Pathol. 2012;36:1629-1635.
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TABLE 2. Primary Antibodies Used

Primary Antibody Type (Clone) Pretreatment Dilution Source
ARIDIA Rabbit polyclonal eARI-BA (121°C, 5 min) 1:300 Sigma, St. Lois, MO
ARID2 Mouse mono (E-3) eARI-BA (121°C, 5 min) 1:300 Santa-Cruz, Santa-Cruz, CA
BAPI Mouse mono (C-4) eARI-BA (121°C, 5 min) 1:100 Santa-Cruz
PBRMI1 Rabbit polyclonal eARI-BA (121°C, 5 min) 1:200 Bethyl, Montgomery, TX
p33 Mouse mono (DO7) MW-CB (95°C, 20 min) 1:100 Dako Carpinteria, CA
CK7 Mouse mono (OV-TL 12/30) MW-CB (95°C, 20 min) 1:50 Dako

CKI19 Mouse mono (RCK108) MW-CB (95°C, 20 min) 1:100 Dako

EMA Mouse mono (E29) MW-CB (95°C, 20 min) 1:200 Dako

MUCI Mouse mono (DF3) MW-CB (95°C, 20 min) 1:50 Dako

EpCAM Mouse mono (HEA125) MW-CB (95°C, 20 min) 1:5 Abcam, Cambridge, UK
NCAM/CD56 Mouse mono (1B6) MW-CB (95°C, 20 min) Prediluted Nichirei, Tokyo, Japan
AFP Rabbit polyclonal MW-CB (95°C, 20 min) 1:500 Dako

HepParl Mouse mono (OCHIES) MW-CB (95°C, 20 min) 1:100 Dako

AFP indicates alpha-fetoprotein; ARID1A, AT-rich interactive domain-containing protein 1A; BA, 0.05 M boric acid buffer (pH 8); BAP1, BRCA 1-associated protein-1; CB,
0.05 M citric acid buffer (pH 6); CK, cytokeratin; eARI, electronic antigen retrieval instrument; EMA, epithelial membrane antigen; EpCAM, epithelial cell adhesion molecule;
MW, microwave; NCAM, neural cell adhesion molecule; PBRM1, protein polybromo-1.
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TABLE 1. Histologic Subgroups Based on the Proportion of
CLC

Group Definition No. Patients
Group A CLC-predominant: CLC (+CCA) component 29
> 80% of the tumor
Al CLC with CCA (cCLC-CCA) 5
A2 Pure CLC (classic CLC) 11
A3 CLC with focal HCC and/or INT 13
(cHCC-CLC, ¢cINT-CLC)
Group B With CLC: CLC (+CCA) component, 31
5%-80% of the tumor
Bl CLC with HCC and/or INT 11
(cHCC-CLC, ¢cINT-CLC)
B2 Classical type cHCC-CCA (cHCC-CCA) 9
B3 HCC and/or INT with focal CLC 11
(cHCC-CLC, cINT-CLC)
Group C Without CLC: CLC (+CCA) component, 17

<5% of the tumor (INT)
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TABLE 3. The Association of Histologic Subgroups Based on Proportion of CLC With Clinicopathologic Features

A Al A2 A3 B B1 B2 B3 C
m=29) m@=5) (m=11) m=13) (@=31) (Mm=11) @=9) (m=11) @®=17) P
Age (V) <0.05, A2 vs. C
Mean 67.2 68.0 70.3 64.5 66.4 65.1 68.9 65.6 _02.1
Range 44-81 59-74 52-83 44-81 52-78 52-73 58-78 56-75 36-77
Sex (male %) 86.2 80 100 76.9 66.4 63.6 55.6 63.6 64.7 <0.05, Avs. B
M/E 7574 4/1 11/0 10/3 {972 7/4 5/4 7/4 11/6
Etiology NS
B 4 0 | 3 9 1 4 4 3
C 8 1 3 4 13 7 3 3 7
Alcohol 3 0 2 1 2 0 0 2 1
NAFLD 4 0 1 3 4 3 1 0 0
Others/unknown 10 4 4 2 3 0 1 2 6
Virus (B or C) <0.05, Avs. B
+ 12 1 4 7 22 8 7 7 10
- 17 4 7 6 9 3 2 4 7
Stage NS
| 4 1 2 1 5 0 1 4 1
2 9 0 4 5 15 8 5 2 8
3 11 1 4 6 3 1 1 1 3
4 5 3 1 1 8 2 2 4 5
Lymph node NS
metastasis
+ 1 0 1 0 2 0 0 2 3
- 28 5 10 13 29 11 9 9 14
Metastasis NS
+ 3 2 0 1 4 2 1 1 0

— 76 2 11 12 27 e b 1N 17



TABLE 3. The Association of Histologic Subgroups Based on Proportion of CLC With Clinicopathologic Features

A A2 A3 B B1 B2 B3 C
mMm=29) @=5) @m=11) @=13) @=31) (@m=11) @®@=9) @=11) @=17) P
Metastasis NS
+ 3 2 0 1 4 2 1 1 0
- 26 3 11 12 27 9 8 10 17
[umor size (mm) <005 Cvs. A B
Mean 3.8 6.4 2.9 3.5 3.7 4.1 4.1 29 5.8
Range 170-13 1.8-13 1.5-5.3 1.0-7.3 0.5-16 1.7-16 0.6-8.5 0.5-5.5 2.0-13
Vp/im NS
+ 18 4 4 10 22 6 7 9 15
- 11 1 7 3 9 5 2 2 2
AFP NS
+ 8 1 2 5 12 3 4 5 6
- 21 4 9 8 19 8 5 6 11
Previous therapy <0.05; Avs. B
+ 2 0 0 2 10 4 3 3 4
- 27 5 11 11 21 7 6 8 13
Multiple tumors <0.01; Bvs. A, C
+ 5 1 | 3 16 5 5 6 1
- 24 4 10 10 15 6 4 5 16
DPM-pattern <0.01; Avs. B, C
0 3 1 0 2 23 8 7 8 17 <0.05; Bvs. C
1 11 1 4 6 6 1 2 3 0
2 15 3 7 5 2 2 0 0 0
Diversity score <0.01: Bvs. A. C
1-2 20 4 11 5 8 4 0 4 13
3-5 9 1 0 8 23 7 9 7 4
Fibrosis <0.01;: AI-A2 vs. B
0 5 3 2 0 1 0 0 3
F1,2 6 1 4 1 6 3 2 3
F3.4 18 1 5 12 24 6 9 11




FIGURE 1. Representative histology of DPM-pattern and immunohistochemical detection of ARIDTA and PERMT alterations. A and
B, Carcinoma cells form irreqularly dilated and anastomosing tubular stroctures with fibrous core (arrows). A 76-year-old male,

roup A-2, nonalcoholic fatty liver disease, F4. Hematoxylin and eosin. C and D, Carcinoma cells do not show immunoreactivity
for ARIDTA and PBRM1 (arrows), whereas background inflammatory and stromal cells are positive (arrowheads). Immunostaining
for ARID1A and PERM1T counterstained by hematoxylin.




FIGURE 2. Representative immunohistochemical detection of ARIDZ and BAPT alterations. A and B, Carcinoma cells resemblint
hepatocytes (asterisk) do not show immunoreactivity for ARID2, whereas background I'-epatuq-tu are positive (arrowheads)
A 64-year-old male, group C, HCV-pasitive, F4. C and D, Carcinoma cells showing trabecular pattern (armows) do not show
immunoreactivity for BAP1, whereas background hepatocytes are positive (arrowheads). A 71-year-old male, group C, HCV
positive, F4. Hermatoxylin and eoasin (A and C) and immunastaining for ARID2 (B) or BAP1 (D) and hematoxylin.




TABLE 4. The Association of Histologic Subgroups Based on Proportion of CLC With Genetic Alterations

Total A Al A2 A3 B B1 B2 B3 C
m=77) n=29) (m=5) (mn=11) (n=13) (n=31) (n=11) n=9) (@m=11) (n=17)
hTERT (n [%]) 19 (24.7) 2(6.9) 0 0 2(154) 12(38.7) 4(364) 3(33.3) 5(455 5(294) P<00I;Avs. B
P<0.05; Avs. C
ARIDIA (n [%]) 16 (20.8) 12 (41.4) 2 (40) 6 (55) 4 (30.8) 3(9.7) 1(9.1) 0 2(18.2) 1(5.9) P<0.01;: Avs. B
P<0.05; Avs. C
PBRMI (n [%]) 15(19.5) 4 (13.8) 0 0 4(30.8) 6(194) 4 (36.4) 0 2(18.2) 5(294) P<0.01; A1+A2 vs.
A3+BI1, C
P<0.05; B2 vs.
A3+BI1, C
ARID2 (n [%]) 2 (2.6) 0 0 0 0 1 (3.2) 1(9.1) 0 0 1 (5.9) NS
BAPI (n [%]) 1(1.3) 0 0 0 0 0 0 0 0 1 (5.9) NS
p53 (n [%)) 35(45.5) 10(34.5) 2 (40) 3(27) 5(38.5) 19 (61.3) 7 (63.6) 6(66.7) 6(54.5) 6(35.3) P<0.05Avs. B
KRAS (n [%)) 4 (5.2) 1(3.4) 0 0 1(7.7) 3(09.7) 0 2(22.2) 1(9.1) 0 NS
IDHI/2 (n [%0]) 6 (7.8) 2 (6.9) 0 2 (18) 0 3(9.7) 0 1(11.1) 2(18.2) 1(5.9) NS
Any alterations (n [%]) 64 (83.1) 23 (79.3) 4 (80) 9(82) 10(77) 27(87) 10@O1) 9(100) 8(73) 14 (82) NS
No. alterations NS
0 13 6 | 2 3 4 1 0 3 3
1 41 16 4 7 5 15 5 7 3 10
2 15 6 0 2 4 6 3 1 2 3
3 6 1 0 0 1 4 2 1 1 1
4 2 0 0 0 0 2 0 0 2 0
No. SWI/SNF P <0.05, B2 vs.
alterations A2, A3, Bl
0 49 3 3 5 8 22 6 9 7 11
1 22 2 2 6 2 8 4 0 4 4
2 6 0 0 0 3 1 1 0 0 2

NS indicates nonsignificant.
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POADP

B (with CLC) Bl (CLC>HCC/INT) B2 (cHCC-CCA) B3 (HCC/INT>CLC)
C (without CLC) B TERT ] ARID1A+PB+* [] IDH1/2
B TERT+p53 B ARIDZ+PB++ [] P53
[ TERT+PB+p53 [J PB [ wT

Bl TERT+ARID1A+* [] PB+p53
B ARID1A [] PB+KRAS+#
[ ARID1A+pS53 [] KRAS, BAP

FIGURE 3. Pie chart representation of the genetic alterations in each histologic subgroup. *Other genes.
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TABLE 5. Association of DPM-Pattern and Genetic Alterations

DPM-Pattern
Extensive Focal Absent P
ATERT mut (19) [ 3 16 < .01
B YET B K 4
AR A et (16) 1l 3 2 < 00l
W el N [5 38
PERMT mut (15) 4 I 10 MS
WT (62) 15 |7 30
BAPT muat (1) [ [ | NS
WT (78] 19 |8 30
AR mat {2) [ 0 2 NS
WT (73] 19 |8 38
p33 mut (35) f o 20 NS
WT (42) 13 b 20
KRAS mut (4) 1 2 2 MS
WT(73) 19 | & 38
FDH T mout (&) 2 I i MS
WT(Tl) 17 |7 E¥)

NS mdicates nonsignificant.
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