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Aim of the study To investigate the expression of early embryonic
stem cells (ESC) genes in adult human parathyroid tumours.
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Core stem genes analysis in parathyroid tumours: catenin is transcriptionally active in parathyroid neoplasia: treatment
POU5F1/0CT4, SOX2 and NANOG transcripts were detected in . . L L
. . of PAds-derived cells (n=6) with 10-20 mM Lithium Chloride increased
almost all parathyroid adenomas (PAds; n=22) and atypical PAds
. . . the Wnt gene targets AXIN2, DKK1, ZEB1, and modulated the
(n=3), besides the variable expression of ESC genes KLF4, EGR1, .
. . expression of POU5F1/0CT4, SOX2 and NANOG mRNA levels
and REX1/ZFP42 [A]. OCT4, SOX2 and NANOG proteins expression . . . - .
. . . . . . depending on the time course of B-catenin activation [A-B].
were analysed by immunohistochemistry in archival series of L .
tumours and normal parathvroid glands [B]. Parathyroid Investigating samples from 25 PAds, we observed that PAds expressing
. S AXIN2 (n=6) had abundant NANOG, SOX2 and WNT5A transcripts [C].
carcinomas (n=8) had more NANOG-expressing cells (mean R
positive cells 40%) compared to PAds (n=11; mean positive cells 30 * 35 * 25 - )
: : : : 3,0 - .
10%), while PAds (n=22) showed a higher proportion of SOX2- = . e @ _ 20
: : : g £20 e~ 1 > 2 | = =10 mM LiC|
expressing cells, though SOX2-expressing cells occurred in half of | 5 < 5 20 25 15 B
o =z >15- Z > . > > — =20 mM LiCl
tumours [C]. NANOG and SOX2 mRNA levels showed a positive| € &,,. TE W 5 10 .
I o~ E r —~ o 1,0 - - = O 2,0 -
2 = < ® = - @
correlation [D]. S 80s- XS 5 g5 09 é .
Atypical 0,0 0,0 0,0 Dé_' 10
PAds PAds PAds - - LiCl - 10 20 mM LiCl - 10 20 mM ’
A M CN v“f}d‘lﬁ\lziid 5 6 7 8 9 1011 12 13 14 ﬁé\éﬁ:ElEl?lEElDIlllAlMM LC 10 20 mM " | " EDS—
168 bp - - —— — - - W D CCq 2,5 - , 30 - . 20 - %
- - - P " " 0,0
154bp- — = . - -IT:._’T.:-- - -— - - — S0X2 E — 2,0 - E "E‘ 2,5 - E . . Q. Basal 8h 72 h
161 bp - e > J— o —— - - ”NANOG E = e i E 2,0 - E E ’ “» 25 -
211bp- | - G A5 &5 G on &= Tl it - j‘KLF—‘-i = & , = E 1,5 - = = 1,0 - % 20 -
300bp- | EEL[}- £ 5 E © 9
p - ZFP42 o E N O 10 - Q) E % 1,5 -
1281P- | e - . v o EGR1 3805 - § L 0e > & 0> T 10
BA0DP-  ~ s ———— - aabesesws ACTB E ’ % N 55
0,0 0,0 0,0 S
i : ; — 0,
C,. d LiCl — 10 20 mM Licl - 10 20 mM Licl - 10 20 mM "bacal 8h  72h
B B Normal parathyroids (n=4) w
ocT4 SOX2 NANOG o s | AXIN2high | AXIN2low o Y
LA, e il g Ty gl Y U --r.‘ . . ‘: 35 -Eifs C - “ g 2,0
"-;.M""“ ¢ P 'ét.ﬁ{ . 'Hr E M PCas n b 13 Q@
4 ' ot .;-‘_vﬁ'_.-i;,.--;-j‘ﬁ ¥ o 30 - . AXIN2 3.13 (2.04-6.85) 0.32 (0.16-0.54) 0.0001 < 1”7
© O g R P R e A i E 25 - — N/C b-catenin 1.01(0.73-1.43) 0.77 (0.56-1.00) 0.045 < o
=z A f adadn it 3T e 8 20 - | DKK1 0.80 (0.00-5.04) 0.73 (0.34-1.95) ns £~
S 5| : F{_.,E'E.;,;,&ft;:gﬁ?;_:g: S5 - [ WNT5A 2.07 (0.92-7.11) 0.39 (0.07-1.00) 0.0009 LGD 05 -
o , ﬂg;ﬂ.r.;'_‘;‘:'ﬂ;;:;;i. g < -9 10 T ] POU5F1/0CT4 6.53 (1.37-24.67) 4.77 (2.37-8.32) ns >
R R . L fﬁ,f?,-._f- . g 5 SOX2 1.72 (0.14-12.97) 0.10(0.01-0.29) 0.009 g 0.0
SR AN O PR TR T N e o sl I = B NANOG 14.18 (2.83-23.90) 3.67 (2.50-6.94) 0.06 Basal 8h 72 h
D w LA AN WA et R AT A Rl 4 oCT4 SOX2  NANOG
= AN B Voth F: PNt W bt TN T YOR! D
2 S e RSy R et VR : : :
T G et oy WS AR S TR R e S _ The ESC pluripotency is regulated by the bone morphogenetic
S R A R i ki eieh < 8 - . . : ; . .
O ar A "’! {xi GEEEAR T B proteins (BMP) signalling: stimulation of PAds-derived cells for 24
S X Co gt 4 O el VALt R B 0 . . C e . .
D g AT 7 ;ﬁf’%};%;.:\!‘{gg;; RN AT T S hours with 50 and 100 nM BMP4 induced significant increases in
S E A FLERGRE) g o AR TR W S N N, S 5 ST By
Y o v wfﬁﬁw A S R S . ID1/inhibitor of DNA binding 1 (about 3 fold the basal levels) and
TR R S N o e g U R N o . . : : : : . .
E S0 w0 f*:*;eaf“,."?‘“%?uu o 5 0 s Gremlin transcripts suggesting that PAds-derived cells are responsive
St LY il B AR K G P A log2 SOX2 mRNA levels

| to BMP signalling [A-B] . Any effect could be detected on ESC genes
Some PAds-derived cells expressing SOX2 were positive for PTH | transcripts levels by a short term BMP pathway activation [C].

iImmunostaining: A 5, C
2 97 s 25 20 — e —

o - 3] £% — 2%

Staining of contiguous c & gz 2.0 §8 15 T
sections showed that 5 25 15 I
2 < E 2
clustered SOX2 fg z5 10 - BRE
. Z 5 = o E ﬂ:%
expressing cells also E3 Eg 05 4 Zg

coexpressed PTH. : g 00

Conclusions We firstly identified an embryonic pattern of gene expression in
parathyroid tumours, where [3-catenin signaling might be involved in regulating
the expression of the core stem genes. SOX2, in particular, was associated with
a more severe presentation of primary hyperparathyroidism.
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