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elationship between cytokeratin staining patterns and
clinico-pathological features in somatotropinomae.
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Somatotropinomae are classified as densely and sparsely granulated adenomae, which
typically exhibit a perinuclear pattern (PP) and a dot pattern (DP) in cytokeratin (CK)
immunostaining respectively. Some exhibit a mixed pattern (MP). We studied the

relationship between these somatotropinoma subtypes and their clinico-pathological features.
(MEB LA k)

The study population consisted of 141 Japanese acromegalic patients. We evaluated their
clinical presentation and their response to provocation tests with TRH and LHRH and to
suppression (octreotide) test. Tumour tissues were subjected to immunostaining for
CAM-5.2, MIB-1, CD34, E-cadherin (CDH1) and p53 (TP53). In 43 cases (30 non-DP and
13 DP), we analysed gsp mutations (constitutively activating mutations of the G(s)o. protein

that is encoded by GNAS gene).
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The 141 adenomae were categorised into three subtypes based on their CK staining patterns;
30 (21.3%) exhibited DP, 83 (58.9%) exhibited PP, and 28 (19.9%) exhibited MP. Compared
with the other subtypes, DP adenomae were significantly larger, and their E-cadherin

expression and response to TRH, LHRH and octreotide challenge were lower. The




postoperative cure rate tended to be lower in DP adenomae. Gsp mutations were detected in
25 0f 43 cases examined (58.1%); 20 of the 30 non-DP (66.7%) and 5 of the 13 DP tumours
(38.5%) were affected by the mutation.
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DP somatotropinomae exhibit characteristic features. Compared with the non-DP subtypes,
DP adenomae manifested a larger tumour size, a lower incidence of abnormal responses to
TRH and LHRH challenge, a poor response to octreotide test and a lower expression of

E-cadherin. gsp mutation was not exclusive for non-DP somatotropinomae.

(Europian Journal of Endocrinology Vol.163, No.4 2010 4 8#) y
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Relationship between cytokeratin staining patterns and

clinico-pathological features in somatotropinomae
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RETIVE S EETEEREL, ZOEHERRICEDWT, densely granulated adenoma & sparsely
granulated adenoma 273\ 5%, M#FIL, U1 Mo F O RERAOD perinuclear pattern (PP) & dot
pattern (DP) IC—ET 2 Z &AM SNTND A, WEDEKM, WHEENZZRIIOVWTIETBIITHS,
B2 TN EEFEWEN. SR ZHHFESIIEBRORESR)IVE D EA TEARE 141 62 LICmE
DERKRH, FEZHNSHEEZRTTL, £ RESN T EATEABEOREICEESLTVSG(S) o
protein BT OERMB E ORAKRERD /=,

MRIIHAAANDEHERIESSE 141 Hil. BRIKE (. £, BER. WRBEORE. BEAEHZLOD
FRERIVE > 5riAe%) . TRH, LHRH, octreotide IZMT 2RERNES ORISEFME L 7Z. £/2. 2EE
Ktk % CAM-5. 2, MIB-1, CD34, E-cadherin (CDH1), p53 (TP53) & THRERGEL /=, 43 FIT DN TITHK
HAR% C80C) BMRESINTWED T, Gls) @ BEHZL I— KT 25 GNAS gene @ nutation DHEEZFH R,

ZDRER. AR TUTOHRNHAS NS Nz,

1) 141 EORERIVE > EE TEAREIL CAM-5. 2 12X 251 N SF RGNS DP 30 4
(21.3%) . PP 83 %1 (58.9%) . MP (mix pattern) 28 & (19. 9%) 1245 Z &AW HK7=. 2) PP #EE MP B (BF
¥ Cnon-DP BEEFRT) ITHLBR L T DP B, EEENERITAKEL, E-cadherin OMIEE EORRNEE
1272 <. TRH. LHRH o6t 2 BERISVEEICD72<. octreotide I T AE TFRIENAEZICZ LM S
7zo 3 DPEBEIIFMICKXDWIBRMENERICH o7z, 4) GNAS gene DBETE RIS 43 Hith 25 fil
(58. 1%) TFRD 5N 7=, non-DP T 30 B+ 20 #il (66. 7%) T, DP B 13Tl 5 # (38.5%) THorx.

UEDXDICAHEL, RERIVEEERERN 2 2% 55 DP # (sparsely granulated adenoma)
WMDY T 5 A T EVIHAS MR DBERFIEGE 2T 5 Z L 2SN Lz, E206K. G o BAD
BIRTARIIFES densely granulated adenoma (non-DP ) IZDABBD SN ESHLNTELN, AHE
Tid, BEEEDIRWERN S P BICHRED 5ND ZEE2HAS MU A THERICHEKEN. Lo TAHEIL
FNEM L E LT RMEEERT 20O HELE. v




(B % 14 )

BRABROMROEE

Yuriz Bakhtiar (z—U % N

#

EES | wHEBLTO 5 | eowms | D00

¥ & KE | 00|t (@) w2 - 200
' EX B 5| 2 & B3k | gl & Bl R

a2l 7 mo mA | Bl HE BB

i
fi
z

QD
A)

Q2)

A)

Q3)
A)

Q4)
A)

Q5)
A)

Q6)
A)
Q7)
A)
Q8)
A)

FEBIOREIEDOS A, FHk244 1 A 30 H, PALHFEH Yuriz Bakhtiar 12
BL. PAHERXONBTIIDWTHEAZ kD % LIkiz, BEEBHIZDOWTHMZ
olz. BAEMIZIZ, LFOL S BRERISENRZIIN. WTHUIDWTHIERETRE
BaiGb Il EINTER,

How could Dot Pattern or Non-dot pattern cytokeratin staining express in somatotropinoma?

It could be due to the loss of E-cadherin expressions in the surface of cells in dot pattern adenomas. Then this
loss expression could inhibit desmosomal plaque and lead to cytokeratin collapse.

Is it right that 4 sites of gsp mutation are constitutively activating cAMP signal?

Yes it is.

Does the gsp mutation have an impact on tumor behavior, invasion or proliferation?

On this study, MIB-1 index did not correlate with gsp mutation type of the tumor, but the proliferation in early
event of the tumorigenesis could be affected by the presence of gsp mutation. Some reports said that the
constitutive activation of cAMP in gsp mutated cell could activate or inhibit the proliferation signal. And it was
hypothesized that variation of counteracting relaxation of the Gs ¢ expression from the paternal allele in gsp
mutated cells may induce different features of adenoma progression in this tumor.

Why did you choose this sequence of gsp mutation?

Because the mutation site of Gs a protein in pituitary adenoma cells has been reported to mostly locate in codon |
201 and 227. |
In cytokeratin staining or gsp gene analysis, which is the best predictor for the prognosis?

In this study, the gsp mutation correlates well to the endocrine features. But the prognosis was not different |
between two cytokeratin types of somatotropinoma. In clinical setting, non dot pattern of cytokeratin staining |
may predict the response of somatostatin-analogue treatment because non dot pattern adenoma revealed more |
frequently good response to the octreotide test.

Is it acceptable that the gsp mutation is the major mutation in somatotropinoma?

Yes, it is the major protein harboring mutation among G-proteins of somatotropinoma.

Where do cytokeratin express in the sparsely granulated adenoma? w
Cytokeratin in sparsely granulated adenoma was expressed within fibrous body as a dot.
‘What factor could affect the location of the cytokeratin pattern in dot pattern adenoma?
As one of factors involving cell-cell adhesion, I think loss of E-cadherin expression in dot pattern adenoma play

a main role in cytokeratin collapse.
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Q9) Could you explain the result of Ki67 immunostaining in your study?
A) Ki67 immunostaining was expressed as an MIB-lindex in our study. And, we could not find its correlation
with both cytokeratin type or gsp mutation types adenoma.

Q10) Could you explain the result on the differences between TRH test response and cytokeratin or gsp mutation?

A) Higher incidence of abnormal TRH response in not dot pattern ac‘lenoma may be due to the higher expression of
TRH-receptor mRNA in densely granulated adenoma.
And higher incidence of abnormal TRH response in mutation type tumor may be due to the presence of ectopic
TRH receptor which has been noted to be induced by increased cAMP signaling or high intracellular cAMP
protein level.

Q11) Why did you choose the CAMS5.2 for the cytokeratin staining?

A) Because CAM 5.2 is commonly cited as reacting with cytokeratin 8 & 18. This type of antibody can detect a
low-molecular-weight keratin and seems to be most appropriate for the detection of cytokeratin in pituitary
adenomas, because the endocrine cells of the human pituitary have been reported to express mostly cytokeratin
8 and 18.

Q12) Is there any correlation between E-cadherin and tumor behavior or other proliferation factor?
A) So far from our data, there is a correlation between lower expression of E-cadherin and bigger tumor size.
Q13) Which is better in prognosis between Dot pattern and Non Dot pattern?

A) Cure rate in our study is better in non-Dot pattern adenoma but insignificant because small residual tumor with

lower GH producing index may be judged as “cured” using a commonly used criteria of cure.
Q14) Is it right that the small tumor is non dot pattern?

A) In this study it was true that the non dot pattern is smaller than dot pattern adenoma, but it cannot be assumed
that all of small tumors are non dot pattern. Because when we divide the tumor into micro and
macroadenomas, there were no differences of incidence between dot pattern and non —dot pattern.

Q15) Is there any literature that explains the Epithelial-mesenchymal transition process in pituitary adenoma?

A) No, there is not, as far as my understanding.

Q16) Can you establish the new pathological criteria of tumor from your study?

A) In several studies said that cytokeratin pattern could be a good surrogate of densely and sparsely granulated
adenorna, but establishing of mix pattern cytokeratin type and gsp mutation type somatotropinoma needs further
discussion of its pathogenesis.

Q17) Preoperatively, could you predict the type of tumor by watching the clinical characteristic of patients?

A) Yes, we can predict in some cases. For example a big adenoma in a young age patient with clinically no
response to TRH test could be predicted as dot pattern adenoma.

Q18) Are there any reports on gene expression concerning E-cadherin regression?

A) So far, I just only know a report on loss expression of E-cadherin correlating with lower expression of
B-catenin.

Q19) Are there any reports about the cAMP level or protein A-kinase level in E-cadherin gene regression?

A) As far as I know, there were no reports on those.
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Q20) Regarding other sites of G protein gene, is there any reports on other mutation site on gsp mutation (-) adenoma?
A) In GNASI gene of pituitary adenoma, I know that mutation of Gs protein is only in codon 201 and 227

Q21) Are there any relation between somatostatin response and dopamine analog response?

A) It is difficult to answer whether there is any correlation or not because our available data is limited to 39 cases
in which only somatostatin analog (octreotide) test was conducted.

Q22) Does the Dot patterns which tend to have higher proliferation rate respond well to radiotherapy?

A) In general agreement as standard treatment for acromegaly, medical and radiotherapy should be reserved as the
second line therapy after surgical failuore. We can suppose that higher proliferation neoplasms respond well to
radiotherapy. But, we didn’t have the evidence whether dot pattern respond well to radiotherapy because of
paucity of cases those underwent radiation treatment.

Q23) Why did you classify both mix pattern adenoma and perinuclear adenoma in one group of Non dot pattern
adenorna?

A) In the table 3 and 4 of our study, we found special characteristic in pure dot pattern adenoma comparing to mix |
pattern adenoma and perinuclear adenoma, therefore we include mix pattern and perinuclear pattern as non dot
pattern adenoma.

Q24) Can you distinguish the intensity of GH staining pattern in both type of tumor (Dot pattern and Non dot
pattern)?

A) No I could not, because it was diffusely stained in both types in my inspection.

Q25) Is there any co-expression of GH staining and cytokeratin staining?

A) TIam sorryI do not know, because I did not do the co-expression analysis of both staining.

Q26) Do you have any data on the expression of E-cadherin staining in atypical pituitary adenoma?

A) Yes I have, because one patient of our series with atypical adenoma characterized with high MIB-1 index, high
p53, and dot pattern of cytokeratin also had lower expression of E-cadherin.

Q27) Do you have any data on other types of cytokeratin staining expression?

A)  Until now, I am sorry, I don’t have.

Q28) Is there any report of other cytokeratin staining on pituitary adenoma?

A) So far as I know, yes there is. They analyzed the different expression of cytokeratin 7 and cytokeratin 20 in
different type of pituitary adenoma and its comparison with CAM 5.2. They asserted that the cytokeratin 20

was expressed mostly in corticotrophs and sparsely granulated growth hormone adenomas.
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