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Serous Borderline Tunors (SBTs)

Somatic genetics

Clonality studies have attenpted to dilucidate whether multiple,
synchronous or netachronous, SBTs (found at different sites in
t he abdom nal cavity) arise as a result of spread froma single
ovarian site, or whether such deposits are polycl onal
representing i ndependent primary tunors. Evidence for a

mul tifocal origin of bilateral and advanced SBTs has been
reported in two sudies based on X-chronosone inactivation

anal ysis. However, tunor-related changes may interfere with X-
chronmosone inactivation and this nmethod is not thought to be
appropriate for assessing clonality. In contrast, |oss of
heterozygosity (LOH) is an irreversible genetic event acquired
during tunorigenesis. Its weakness, however, is that the absence
of informative markers, and the failure to detect LOH
underestimates the frequency of clonality. In a study for

eval uating LOH on chronposonme 17pl3, genetic concordance was
found between the noninvasive peritoneal inplants and the
primary ovarian SBTs in all three cases studied. Mre recently,
clonality has been assessed by a genone-w de allelotyping in 47
synchronous and/ or netachronous nultifocal (bilateral ovarian
SBTs and noni nvasi ve peritoneal inplants) tunors from 22

patients using 59 mcrosatellite markers. Concordant results



were obtained in 7 of 9 SBTs with LOH in informative markers and
i dentical chronosonmal breakpoints in 6 of 7 cases. Although the
subsequent invol verent of the contralateral ovary in a patient
who had a previously resected unilateral SBT is usually
interpreted as devel opnent of second and i ndependent serous
tunmor, these nol ecular genetic findings | end further support to

the inmplantation theory.

SBT: Somatic genetics

(Conality)
Concordant LOH 17pl3 patterns in noninvasive inplants
and synchronous ovarian SBTs favor the netastatic nature
of the forner |esions
Data on invasive inplants is |acking
Evi dence for a clonal origin of bilateral SBTs is in contrast

to their favorabl e prognosis

SBTs with and without mcropapillary pattern frequently display
B- RAF/ K-ras nutations but rarely nmutant p53. In contrast, B-
RAF/ K-ras nutations are very rare in conventional high-grade
serous carci nonmas, but p53 nmutations occur in approximtely 60%
of cases. These findings provide additional proof that SBT with
m cropapillary pattern and typical SBT are closely rel ated

neopl asms. The rare cases of invasive | ow grade serous
carcinomas with mcropapillary pattern (which al so have B RAF K-
ras nmutations) probably represent SBTs with infiltrative stromnal

i nvasi on greater than m croinvasion.



We have recently done RNA expression analysis of 38 ovarian
serous tunors (11 SBT, 10 | ow grade SCA and 15 hi gh-grade SCA)
Significance analysis of mcroarrays (SAM of the expression
profiles identified ERK-inhibitor Dusp 4 and uPA-inhi bitor
Serpina 5 as candi date key regul ator genes in uncoupling the

m togeni ¢ signal and the signal |eading to ECM degradati on.
These findings suggest that Dusp 4 and Serpina 5 are tunor
suppressor genes responsible for the lack of stromal invasion in
SBTs.

SBT. somatic genetics

(Cene profile)

Frequent B-RAF/ K-ras nutations in SBT with/w thout M

Rarely mutant p53

Ser ous carci nonas

Hi st ogenesi s and sonmatic genetics

Most hi gh-grade serous carcinomas are thought to arise de novo
fromthe surface epitheliumor its inclusion cysts and spread
rapidly early in their course. In contrast, |ow grade serous
carcinomas typically arise within borderline tunors and only
occasionally de novo fromthe surface epithelium Early serous
carci nomas of the conventional type are already high-grade
tunmors which resenbl e norphol ogically their advanced stage
counterparts. The histological simlarities correlate with
recent nol ecul ar genetic findings denonstrating p53 nutations
in small stage | serous carcinomas. Approxi mately 60% of

advanced stage ovari an serous carci nomas have nutant p53. Thus,



t hese findings suggest that serous carcinoma in its very
earliest stage of devel opnent resenbl es advanced stage serous
carcinoma at the nolecular level. As stated earlier, SBTs with
and without micropapillary pattern, as well as the infrequent

| ow grade serous carci nonas, frequently display B-RAF/ K-ras
mut ations but rarely nmutant p53. In contrast, B-RAF/ K-ras

mut ations are very rarely found in conventional high-grade
serous carcinomas. Accordingly, a dualistic nodel for ovarian
serous carcinogenesi s has been recently proposed. One pat hway
woul d invol ve a stepw se progression from SBT to noni nvasi ve
(SBT-MP) and then invasive |lowgrade ('mcropapillary') serous
carci noma. The ot her pathway woul d be characterized by rapid
transformation of the ovarian surface epitheliuminto a high-

grade serous carci nona

Serous carci nona: histogenesis

H gh-grade carcinomas arise de novo from surface epithelium
or cysts

Low grade carcinomas stem from borderline tunors

Serous carci nona: sonmatic genetics

Hi gh- grade carci nomas have frequent p53 nutations

Low grade carci nomas have frequent B-RAF/ K-ras nutations
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