€
. . 2+ | DIABETES &
University of Nebraska o &2, | ENDOCRINE

Medical Center- (.)(I%‘ ;ﬁEQITA“f_fsNTTS

Analysis of Pleckstrin Homology Domain Containing S1 (PLEKHS1I)

Promoter Mutations in Pre-Operative Thyroid Nodule Samples oo e Q) SISENS T

Sarah Azad, MBBS;! Timothy E. Graham, MD;? Shiri Levy, MD;®* Evana Velanzuela-Sheker, MD;* David Bimston, MD;* Andrea Ferenczi, MD;? Yang Chen, PhD,* Mohammed Alshalalfa, PhD;® Yangyang Hao, PhD;® Joshua P. Klopper, MD;® Richard T. Kloos, MD;®* Anupam Kotwal, MD.!
1. University of Nebraska Medical Center, Omaha, NE. 2. Diabetes & Endocrine Treatment Specialists, Sandy, UT. 3. Henry Ford Health, Detroit, MI. 4. Memorial Healthcare System, Hollywood, FL. 5. Endocrinology Associates, P.A., Scottsdale, AZ. 6. Veracyte, Inc., South San Francisco, CA.

) \ -
Memorial ¥ veracyte.

FIGURE 1. . . . . . . .
INTRODUCTION . . . . o . TABLE 4 TT: Total Thyroidectomy FA: Follicular Adenoma miFTC: Microcarcinoma Follicular HN: Hyperplastic Nodule
- Pleckstrin homology domain containing S1 (PLEKHSI) Genomic position and sequence of Pleckstrin Homology Domain Containing S1 (PLEKHSI) Promoter Mutations. Twenty case studies from BLND: Bilateral Neck Dissection ~ FVPTC: Follicular Variant of Thyroid Carcinoma IFVPTC: Invasive FVPTC
(Figure 1) is a poorly characterized protein coding Mutations coordinates are based on GRCh37/hg19. PLEKHS1 positive cases. CND:  Central Neck Dissection Papillary Thyroid miOTC: Minimally Invasive
gene, whose C593T and G590A promoter mutations are LND: Left Neck Dissection Carcinoma Oncocytic Thyroid Carcinoma
associated with increased risk of lymph node and distant Chromosome 10
metastases,! RAI refractoriness,? and shorter survivall . . . .
L . : " Nodule Nodule size XA + TERT B)enign Tumor Synoptic | ATA Risk
in differentiated thyroid cancer independent of TERT PLEKHS1 promoter " wie siz Age | Bethesda | PLEKHS1_C593T | PLEKHS1_G590A * Surgery Type (B)enign/ | 1 \mor Type | . ynopti I
. Location (cm) result (M)alignant Size (cm) Data Category
promoter (TERTp) mutations.
i Middle Left 4.1 Female 58 ITI — Positive — T B FA 4.3 — —
+ The diagnostic and prognostic significance of these Promoter sequence I Coding sequence FVPTC with
. . . . WI
mutations in thyroid nodules is unknown. |_ 115.515.037 Middle Right 2.8 Female 43 v Positive — KRAS p.G12D R Lobectomy M Oncocytic 3.5 T2NxXMx Low
» Here we assess the potential impact of pre-operative Translation start site Features
detection of PLEKHSI promoter mutations in thyroid Isthmus 19 Male 06 I Positive _ _ L Lobectomy and B Adenomatoid 1 _ _
nodules. G C ' Isthmusectomy Hyperplasia
TTTT G C AATT A A_A ATT G C A AAA Reference sequence Isthmus 2.1 Female 60 111 Positive — DICERIp.E1705K  Isthmusectomy M miFTC 2 T1bNxMx Low
| | " L Lobectomy and FA with HUrthle
115,511,590 115,511,593 Lower Left 2.4 Male 59 III Positive — — Isthmusectomy B Change 2.1 — —
METHODS / \ . Hyalinizing
. Lower Left 1.2 Male 33 ITI — Positive PAX8::.GLIS3 Left Lobectomy B Trabecular Turmor 0.9 — —
« Targeted C593T and G590A PLEKHSI promoter mutations A (0.4%) T (0.3%) Detected variants (prevalence) N
were assessed in 9,279 patient samples from April 2023 l l In this study Lower Left 26 Female 4 HI - Posifive NRAS p.QOIR T B FH 2 - -
to June 2024 in indeterminate thyroid nodules (ITNs) . . Lower Right 4.2 Female 68 v Positive — — Right Lobectomy M miOTC 43 T3aNOaMx Low
with Bethesda (B) III/IV cytology (ITN) and Afirma GSC 14.4% 15.4% Pe::,c"e:' ‘C’I"”“ms allelic frequence (average) NRAS p.Q6IR,
. - in this study : : . »
suspicious (GSC-S) results or with B V/VI cytology. Middle Right 1.8 Female 77 v Positive Positive PIK3CA p.E545K, TT M PTC 0.6 T1laNOaMx Low
. - TERT p.C228T
* A subset of consecutive cases positive for the targeted
Left Side 0.69 Female 47 v - Positive NRAS p.Q61R TT M PTC 0.2 T1laNOaMx Low

PLEKHS1 promoter mutations with surgical histology
PTC (Warthin-

(n=20) were analyzed for co-occurring molecular TABLE 1 .
alterations and pathology outcomes. : Total (%) Middle Right 2.9 Female 41 v Positive Positive FGFR2:VCL T M like Subtype), 3 T2NxMx Low

The median age, sex, proportion from Age (years) median IQR 54 [40-67] Infiltrative
— Pathology outcomes were collected under WCG IRB each Bethesda category, and percent S Left Side 3.2 Female 74 I11 — Positive — Left Lobectomy B FA 32 — —
138471z positive of BRAF p.V60OE from 9,279 Middle Left 6.6 Femall 69 II1 Positi Left Lobect B FA 4.8
. 9 . i - . - -
patient samples that are GSC-S or Male 2,448 (26.4%) adiete emae osttive €Tt -obectomy
wi'rh BV/VI Cyfology and assessed for Female 6,829 (73.6%) Lower RIghT 1.2 Female 58 III — Positive — TT B FA 0.2 — —
RESULTS PLEKI-.ISI C593T and G590A promoter Bethesda group Left Side 47 Fernale 65 I B Positive B L Lobectomy and B HN e B B
mutations. III 5,120 (55.2%) Isthmusectomy
« PLEKHSI promoter mutations were assessed in 9,279 v 1,507 (16.2%) BRAF pV60OE
atient samples ’ Middle Right 1.4 Female 60 VI — Positive and DICERI TT+BLND M PTC 1.5 T1bNOaMx Low
P ples. Vv 1,108 (11.9%) 0.Q7R
* The demographics of the 9,279 samples tested for the VI 1,177 (12.7%) Middle Left 2.8 Female 65 VI Positive — BRAF pV600OE TT, CND, LND M PTC 4.7 T3bN1bMx High
PLEKHSI1 C593T and G590A hotspot promoter mutations,
: 0 70A NOTSpOT P ElldnlE L2 (A0 Upper Right 1 Female 55 Y, _ Positive NTRK3:QSTMI R Lobectomy M IFVPTC 1.1 T1oNXMx Low
along with the proportion with TERT promoter (TERTp) or TERTp+ 492 (5.3%)
BRAF pV600E mutations are shown in Table 1. ’ Middle Left 2 Female 87 \Y — Positive BRAF p.V600OE TT+CND M PTC 2.6 T2N1laMx High
PLEKHS1+ 60 (0.6%)
Right Side 3.95 Female 25 VI Positive — NRAS p.Q61R T M PTC 4.8 T3aNOaMx  Intermediate

* PLEKHSI promoter mutations were positive in 60/9,279
(0.6%) of patient samples. The proportions of each hotspot

mutation (C593T and G590A) assessed, and concomitant
positive TERTp mutations and BRAF pV600E mutations are TABLE 2. PLEKHS1 | PLEKHS1 DISCUSSION CONCLUSION
i . Bethesda | Total | BRAFV600E+ | TERTp+
shown in Table 2. PLEKHS1 promoter mutations were P C593T+ GS590A+ - Molecular diagnostics can be harnessed to improve management of thyroid cancer and « PLEKHSI promoter mutations are rare in thyroid nodules undergoing molecular testing.

. : " : : ositive in 60/9,279 (0.6%) of patient thyroid nodules.? ) ) ) ) . . .
The plropor.:rrlkc])g onhPLgKl\—l/? p;)slmve CTOSbels ;VOS highest in .famples that were GSC-S or f::':m BV/ It 25 2 0 11 14 Y - In contrast with data in metastatic PTC, isolated PLEKHSI mutations detected in ITNs do not predict
sampies wi ethesda VI cytology (Table 3). VI cytology. The proportions of each v 1 . . ; ; « Two studies showed PLEKHSI promoter mutations were associated with more aggressive higher risk of cancer nor aggressive histology as compared with other Afirma GSC-S nodules.

. indi i . DTC independent of TERTp mutations. . : : : .
L(zi_lﬁ:;lhows,:he cosTe :Indlngiz ffor zoggglge;\,’\lmh g hotspot mutation (C593T and G590A) v o . ) . , P P - Further studies are needed to clarify the role of PLEKHSI promoter mutations in thyroid nodules
; BV/\E)IOSI Ic;/el m;J jol‘;n(SéilS) rofrTI]TN ) l‘?” N assessed, and concomitant positive — Xing et al Cancers 2020. and differentiated thyroid cancer to harness the full potential of molecular information for
and met American Thyroid Association (ATA) criteria mutations are shown below. . Pred.|chlyrr(;ph no(;je c:nc;l chIL_sRT?_nT mifcz.s’roses, and shorter overall and disease-free P gp
for low-risk cancer; 5/6 (83%) had co-alterations: KRAS survivatinaepenaent o p mutations.
p.G12D, DICERI p.E1705K, NRAS p.Q61R + PIK3CA p.E545K « PLEKHSI over-expression enhanced AKT phosphorylation and invasiveness. References
+ TERT p';228T’ NRAS p'QélR’ C“j]d FGFR2::VCL fUSIOI‘].' 2/9 _ Jung et al Thyroid 2020.2 1. Xing X, Mu N, Yuan X, Wang N, Juhlin CC, Strddt K, Larsson C, Xu D. PLEKHS1 Over-Expression is Associated with Metastases and Poor
(22%) benign ITN had co-alterations (PAX8::GLIS3 fusion TABLE 3. Bethesda PLEKHS1+ _ _ _ _ _ Outcomes in Papillary Thyroid Carcinoma. Cancers (Basel). 2020 Jul 31;12(8):2133. doi: 10.3390/cancers12082133. PMID: 32752127,
and NRAS p.Q()lR). Only 1/8 (12.5%) ITN with an isolated The proporﬁon of PLEKHS1 posiﬁve » Associated with RAI refractoriness mdependenT of TERT promoter mutation. 2. Jung CK, Jung SH, Jeon S, Jeong YM, Kim Y, Lee S, Bae JS, Chung YJ. Risk Stratification Using a Novel Genetic Classifier

. . .. . . % Including PLEKHS1 P ter Mutati for Diffi tiated Thyroid C ith Distant Metastasis. Thyroid. 2020 Nov;30(11):1589-1600. doi:
PLEKHS.I mUTO.TIOI’] was mollgnon’r (mlnlmally mvoswe C(.JSGS fr?m GSC-S OI".BV/VI samples was I1I 5,293 25 (0.47%) 1glclgsg}?hy-zo19.045;??;ZrzotzjoowllzgslcfrpM|I;rze)r;s;?lé:sb. yroid Cancer wi istant Metastasis. Thyroi ov oi
oncocytic carcinoma). All 5 BV/VI nodules were mG|IgnGnT hlghest In samples with Bethesda VI Vv 1507 11 (0.73%) 3. Patel J, Klopper J, Cottrill EE. Molecular diagnostics in the evaluation of thyroid nodules: Current use and prospective opportunities. Front
and met ATA criteria for h|gh (2)’ infermediate (1)’ or low CytOIOgy as shown below (*Chi-SqUCII'e ’ Endocrinol (Lausanne). 2023 Feb 24;14:1101410. doi: 10.3389/fendo.2023.1101410. PMID: 36909304.
(2) risk cancer. test p <0.01 compared to BIII). \ 1,108 8 (0.72%)
VI 1,177 16 (1.36%)*
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