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Supplemental Figure S1: Allelic quantification of GNAS expression by pyrosequencing 
Pyrogram of the quantification of the GNAS allelic expression of 2 heterozygous somatotroph 
adenomas for the Fok1 polymorphism. 
The pyrosequencer performs real-time sequencing of the target sequence (AG/AATGTA) by 
neosynthesis of the complementary strand by injecting the nucleotides in a pre-programmed 
order (CAGACTGTA). At the position of the Fok1 polymorphism, the device sequentially injects 
a G then an A.  The peak height ratio gives the percentage of strands having incorporated a G 
or an A.  
NB: the nucleotide following the Fok1 polymorphism is an A, hence the peak height of A.  
A: Tumor 58: only one allele is expressed (bearing the G).  
B: Tumor 29: this tumor shows biallelic expression of GNAS. 
C: Tumor 82: this tumor shows bi-allelic expression of GNAS. 



Supplemental Table S2. Clincobiological characteristics of patients and tumors from cohort 
I N: no, Y: yes, MI: methylation index 

Tumor 
number 

age 
(years) sexe 

grp_tran-
scriptome 

gsp 
mutational 
status 

WHO 2017 Tumor 
Type 

GNAS 
expression 

cg2676-
7990 

cg1765-
2507 

cg2240-
7822 

Mean 
MI 

P001 38 male t5 N Thyreotroph 18,97 0,48 0,47 0,52 0,49 

P007 51 female t5 N Somatotroph 18,13 0,56 0,50 0,54 0,54 

P008 71 male t5 N Somatotroph 18,28 

P011 49 female t5 N Somatotroph 18,07 0,56 0,49 0,56 0,54 

P014 65 female t5 N Thyreotroph 17,68 0,53 0,47 0,57 0,52 

P015 62 female t5 N Plurihormonal PIT-1 18,44 0,47 0,57 0,59 0,54 

P018 51 female t6A N Mixed_GH-PRL 16,93 0,53 0,52 0,57 0,54 

P019 53 female t6A N Mixed_GH-PRL 18,38 0,60 0,59 0,63 0,60 

P020 58 female t6B Y Somatotroph 17,39 0,54 0,53 0,58 0,55 

P023 68 female t5 N Thyreotroph 18,12 0,50 0,30 0,36 0,39 

P024 32 male t6B N Somatotroph 17,52 0,57 0,56 0,57 0,57 

P028 29 male t6B Y Somatotroph 17,87 0,49 0,39 0,49 0,46 

P031 64 female t6B N Plurihormonal_PIT-1 18,16 0,50 0,53 0,52 0,52 

P035 34 male t6B Y Somatotroph 17,01 0,50 0,46 0,55 0,50 

P036 49 female t6B Y Mixed_GH-PRL 17,45 0,57 0,57 0,61 0,58 

P039 46 female t6B Y Somatotroph 17,39 0,56 0,50 0,59 0,55 

P040 26 male t5 Y Somatotroph 17,56 0,54 0,47 0,50 0,50 

P047 47 female t5 N Thyreotroph 19,59 0,56 0,56 0,64 0,59 

P051 47 female t6B N Mixed_GH-PRL 18,65 0,62 0,60 0,67 0,63 

P057 64 male t5 N Plurihormonal_PIT-1 18,12 0,49 0,45 0,45 0,46 

P058 65 male t5 N Plurihormonal_PIT-1 20,56 0,58 0,55 0,59 0,58 

P059 49 male t6B Y Mixed_GH-PRL 16,80 

P060 34 female t6B N Plurihormonal_PIT-1 17,30 0,59 0,60 0,61 0,60 

P065 48 male t6A N Somatotroph 18,56 

P067 68 male t6B Y Somatotroph 17,38 0,57 0,52 0,62 0,57 

P072 46 male t6B N Somatotroph 17,79 0,60 0,57 0,62 0,60 

P076 49 female t6B Y Mixed_GH-PRL 17,28 

P077 30 male t5 N Thyreotroph 18,43 0,47 0,37 0,39 0,41 

P085 48 female t5 N Somatotroph 17,37 

P086 60 male t6B Y Somatotroph 17,22 

P089 37 male t6A N Somatotroph 17,53 0,54 0,50 0,52 0,52 

P092 47 female t5 N Plurihormonal_PIT-1 18,05 

P093 35 male t6B Y Mixed_GH-PRL 16,95 0,58 0,62 0,66 0,62 

P097 49 male t6B Y Somatotroph 17,31 0,32 0,52 0,55 0,46 



P099 46 female t6B Y Mixed_GH-PRL 16,47         

P102 53 male t6B N Somatotroph 17,46 0,58 0,54 0,61 0,58 

P103 84 male t6A N Somatotroph 18,19 0,59 0,59 0,63 0,60 

P107 40 female t6A Y Somatotroph 17,43 0,47 0,43 0,50 0,47 

P119 64 male t6A N Somatotroph 17,65         

P123 41 male t6A N Somatotroph 18,20         

P129 22 female t5 N Somatotroph 17,70 0,56 0,51 0,59 0,55 

P131 42 male t5 N Plurihormonal_PIT-1 18,60         

P133 55 female t6A N Somatotroph 17,86         

 



Supplemental Table S3. Biological characteristics of the 82 tumors from cohort II 

Tumor # 
Onco-

gene gsp 

Methylation 
level of A/B 
DMR  (%) 

GNAS 
1000*copies/ 

copies of 
BGUS 

SSTR2 
1000* 

copies/ 
copies of 

BGUS 

AIP 100* 
copies/ 

copies of 
BGUS 

 GNAS 
allelic 
quantifica
tion (%) 

1 gsp+ 37 461,81 825,74 

2 gsp+ 47 593,99 741,78 3127,8 24 

3 gsp+ 292,91 85,1 1069,44 9,95 

4 gsp+ 36 146,28 1885,3 

5 gsp+ 40 330,31 253,31 1048,94 

6 gsp+ 46 16,36 24,66 324,2 

7 gsp+ 39 174,88 22,09 691,24 26,9 

8 gsp+ 42 

9 gsp+ 30 728,82 65,94 1268,37 7,8 

10 gsp+ 38 332,3 85,6 1777,67 17,45 

11 gsp+ 40 576,55 46,5 983,12 

12 gsp+ 41 206,93 335,02 1005,2 

13 gsp+ 41 

14 gsp+ 50 475,34 106,43 1730,31 20,5 

15 gsp+ 51 107,77 115,27 609,54 

16 gsp+ 52 376,07 126,2 1437,47 

17 gsp+ 42 239,49 771,07 4,5 

18 gsp+ 43 272,57 20,89 

19 gsp+ 48 27,35 43,95 179,1 

20 gsp- 25 288,24 242,82 575,67 

21 gsp- 28 173,88 7,71 382,31 25,5 

22 gsp- 33 466,55 131,71 

23 gsp- 36 841,17 23,95 4569,59 

24 gsp- 37 898,08 65,13 121,3 28,95 

25 gsp- 37 323,87 378,46 1233,09 

26 gsp- 38 633,13 188,41 2011,05 17,6 

27 gsp- 38 56,75 349,59 448,68 

28 gsp- 38 667,93 209,03 35,5 

29 gsp- 38 167,75 12,24 1494,42 47,35 

30 gsp- 38 206,08 508,01 

31 gsp- 39 755,12 1045,47 2074,66 2,35 

32 gsp- 39 170,44 135,52 565,03 21,6 

33 gsp- 39 935,66 89,26 1794,53 



34 gsp- 39 631,45 155,7 890,33 38,85 

35 gsp- 39 562,13 1359,01     

36 gsp- 39         

37 gsp- 39 741,03 242,61 2952,41 21,6 

38 gsp- 40 1063 197,09 2022,09 36,8 

39 gsp- 41 82,77 1262,43   14,7 

40 gsp- 41 1132,03 197,21 2429,13 7,65 

41 gsp- 41 392,59 238,62 1363,08   

42 gsp- 42 178,56 33,43 171,47   

43 gsp- 42 1226,71 153,59 3752,35 5,25 

44 gsp- 42 998,68 69,18 2415,22 14,65 

45 gsp- 42 235,59 146,93     

46 gsp- 42 49,39 2,57 99,4   

47 gsp- 43 81,55 85,07 1211,18 29,1 

48 gsp- 43 734,4 131,72 2671,26   

49 gsp- 43 1021,4 32,84 1636,07 8,05 

50 gsp- 43 310,93 72,59 507,07 20,35 

51 gsp- 43 141,16 329,24 1348,92 13,2 

52 gsp- 44 603,43 257,05 1890,23 47,85 

53 gsp- 45 1593,18 1125,84 7171,48   

54 gsp- 46 997,19 59,43 1639,18   

55 gsp- 47 404,7 497,6 2806,94 12,85 

56 gsp- 48 603,61 7,72 3907,09   

57 gsp- 48 885,2 27,08 5304,56   

58 gsp- 48 692,45 141,89 1330,69 0,25 

59 gsp- 49 684,49 770,12 1987,46 5,1 

60 gsp- 49 1359,39 3822,41     

61 gsp- 50 556,9 162,66 778,88   

62 gsp- 50 857,55 400,14 3373,65 18,05 

63 gsp- 50 474,33 1122,09   3,85 

64 gsp- 50 195,44 9,18 332,48 42,6 

65 gsp- 50 521,35 267,75 2079,68   

66 gsp- 51 392,8 171,9 3789,69 9,7 

67 gsp- 51,8 247       

68 gsp- 52       14,5 

69 gsp- 52       32,05 

70 gsp- 53 1699,2 234,72 1672,37 8,8 

71 gsp- 55 333,88 70,62 1906,2   



72 gsp- 56 41,64 3,75 567,34   

73 gsp- 56 897,7 82,07 2719,93   

74 gsp- 59 283,95 81,61 1315,53   

75 gsp- 60 773,52 138,95 1699,91 7,05 

76 gsp- 60 427,48 45,52 1072,73   

77 gsp- 60,7 1116       

78 gsp- 62 870,94 270,09 2633,94 16,2 

79 gsp- 62 92       

80 gsp- 69 28,43 8,48 307,62   

81 gsp- 81 17,54 1,8 82,44   

82 gsp-   404,7 99,16 5157,95 23,5 

 


