
significantly modulated candidate genes, but for a set of

genes acting on similar antiapoptotic and signalling

pathways, and for those showing overlaps between the early-

stage epithelial thyroid tumour types. Although the role of

the overlapping genes between the histologically different

tumour types with a common epithelial origin has not been

clarified, they might represent early or pivotal steps of

deregulation in tumorigenesis.

In this investigation follicular tumour types exhibited the

down-regulation of BTK, CDP diacylglycerol, GPR30 and E-

cadherin. BTK and CDP diacylglycerol act on the same

inositol-phospholipid signal transducing pathway, responsible

for activating protein kinase C. BTK was previously

demonstrated to be a mediator of oxidative stress induced

apoptosis. BTK deficient B cells showed high resistance to

oxidative stress-induced apoptosis (6). We found GPR 30
underexpressed both in follicular adenoma and follicular

carcinoma and expression-ratios were higher in adenoma

tissues. GPR 30 binds estrogen with high affinity and resides

in the endoplasmatic reticulum, where it activates multiple
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Table II. Genes overlapping in underexpression FTA: follicular thyroid adenoma, FTC: follicular thyroid carcinoma, PTC: papillary thyroid carcinoma.

ID Name Log. ratio p-value Log. ratio p-value

FTA FTC

AF153762_1 Bruton's tyrosine kinase, BTK –2.025 0.0075 –2.661 0.0140

AF208694_1 Impact –2.594 0.0013 –2.689 0.0001

BC011634_1 G protein-coupled receptor 30, GPR30 –3.429 0.0004 –2.138 0.0420

BC021104_1 Apelin –2.024 0.0011 –2.162 0.0280

M55513_1 Potassium channel protein –2.396 0.0001 –3.810 0.0007

NM_016279_1 E-cadherin –2.197 0.0001 –2.048 0.0416

NM_145752_1 CDP-diacylglycerol--inositol 3-phosphatidyl-transferase isoform 2 –3.327 0.0002 –2.854 0.0001

FTA PTC

BC002530_1 ADP-ribosylation factor-like 2, ARL2 –2.016 <0.05 –2.525 0.0086

NM_000946_1 Primase, polypeptide 1 (49kDa); PRIM1 –2.160 <0.05 –3.368 0.0004

NM_001559_1 Interleukin 12 receptor, beta 2, IL12RB2 –3.000 <0.05 –2.593 0.0087

NM_002076_1 Glucosamine (N-acetyl)-6-sulfatase precursor –2.567 <0.05 –3.140 0.0003

NM_006298_1 Zinc finger protein 192, ZNF192 –2.003 <0.05 –2.037 0.0411

NM_006484_1 Dual-specificity tyrosine-(y)-phosphorylation regulated kinase 1b isoform c –2.050 <0.05 –2.870 0.0008

XM_007868_1 Sodium/hydrogen exchanger 5 (Na(+)/H(+) exchanger 5),NHE-5 –2.655 <0.05 –2.644 0.0071

FTC PTC

AF052510_1 Phosphocholine citidyliltransferase b –2.562 0.0001 –2.123 0.0156

AF107044_1 DNA-binding protein, SOX21 –2.488 0.0010 –2.876 0.0075

AK091478_1 NIL-2-a zinc finger protein –2.260 0.0004 –2.090 0.0051

NM_002662_1 Phospholipase d1, phophatidylcholine-specific; PLD1 –2.001 0.0001 –2.742 0.0005

NM_002753_1 Mitogen-activated protein kinase 10, isoform 1; MAPK10 –2.277 0.0002 –2.214 0.0092

NM_003691_1 Serine/threonine kinase 16, STK16 –2.250 0.0010 –3.074 0.0033

NM_005251_1 Forkhead box C2, FOXC2 –2.351 0.0012 –3.124 0.0001

Table III. Genes overlapping in underexpression FTA: follicular thyroid adenoma, FTC: follicular thyroid carcinoma, PTC: papillary thyroid carcinoma.

FTA FTC PTC

ID Name Log. ratio p-value Log. ratio p-value Log. ratio p-value

AF140630_1 Urotensin-II –2.264 0.004 –4.106 0.001 –2.460 0.001

AF294009_1 Eosinophil-derived neurotoxin, RNS2 –2.113 0.024 –2.872 0.001 –2.501 0.014

AF308819_1 Nuclear receptor-interacting factor, PPARÁ –2.647 0.001 –2.418 0.029 –2.371 0.001




