The new era of Nutritional

Medicine

Nutrigenomics

Studies the effects
that the nutrients
has on the genome

regulation

( ) Nutrigenetics

Genetics

\, Studies the effect of
genetic variants on

the metabolism of pE
food
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Male subjects undergoing ART

Cases: Controls:
« Males with impaired spermatogenesis « Males with normal sperm count
(mild

oligozoospermia/asthenozoospermia/terato

zoospermia)
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To understand if nutrigenetics variants are related to male infertility;
+ Quality of the male sperm ——> * Count 9
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Study design

1. Calculation of adherence to the
Mediterranean diet with MedDietScore

2. Calculation of BMI and collected
nformation on lifestyle (smoking, drugs,
sports, blood analysis)

3. Genotyping analyzes of 9 SNPs

4. Calculation of Genetic Risk Score (GRS),
*=liet Risk Score (DRS) and Cumulative Score
; (CS)

5. Statistical analysis (Odds Ratio, Hardy-
¥ Weiemberg Equilibrium and p-value...)
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3. Genotyping analysis

CARBOHYDRATES
METABOLISM

TCF7L2 rs7903146

PPARy rs1801282

PGCla rs8192678

LpiDs ETABOUSM | ses

APOA5S rs662799

FTO rs9939609

MC4R rs17782313

GCKR rs1260326

LDLR rs2228671

- MTHFR rs1801133




NORMAL WEIGHT (BMI 18,5-24,99)

CODICE Patologia BMI| % | TCF7L2 PPAZRG P[:;':G APOA5| MC4R | LDLR | GCKR | FTO |MTHFR| GRS DRS cs
FC-369-15 o'ig"a“s\?:m‘”per 196491 cc cc | a || m| AT | a | s | s1] 101 TOT 4 9
Feseas [ lerato/ ::;?:OZ“S” 208|582 cr e | cc | a| ™ - 7 42 | 112 *
499 Astenozoospermia | 21,3 | 47,3 CT CG CT - CT CT AT CC 9 5,3 14,3
FC'TSS_?SS/Y' 0"“”:::”“"” 21,7564 cc || ||| al|la]|a 3 | a4 | 74 |:| IMPAIRED SPERMATOGENESIS:
450 O'ig°a5t;'i‘:z°°s"er 221|691 cc cc | a | m| T | cc|ar]| c 3 31 | 61 |:| 15 (30 ) 6 1%)
F;;Z;lsljsls‘(_ Oligozoospermia | 22,4 | 36,4 CC € @r @r CT TT @r 6 6,4 12,4 NORMOSPERMI C. 34 (69’39%)
13-16' Oligozoospermia |22,8 | 58,2 cc - T T cc cT 8 4,2 12,2
471 Oligozoospermia [23,37] 63,6 CcC CT TT TT CcC CT 7 3,6 10,6
FC377-15 O'ig"“t;'i‘:m“per 2 |e3s| o | cc| cc| 7| 7| cc ca | 2| 36| s
493 Oligozoospermia |24,34] 45,5 CT CC CT TT TT CC 7 5,5 12,5
FC-155-15 Astenozoospermia |24,57| 50,9 CT CC CC CT TT CC CC 2 4,9 6,9
467 Astenozoospermia |24,62| 58,2 CC CC CT CT TT CC CT AT CT 5 4,2 9,2
452 OAT 24,76 83,6 cT @c cc T T @ CT 6 16 7,6
FC-115-16 Oligozoospermia |24,9 | 67,3 CT CC CT TT TT CT CT CT 5 3,3 8,3
437 O'ig““;?:m“per 29673 cc | cc | al|m| cc|ca a | s | 33| 83
FC-291-15 Normospermia 19,1]1745 - CcC dc 1T 1T [cc CcC 6 2,6 86
FC-129-15 Normospermia 20,3 | 65,5 CT CcC dc CT CT CcC CT AT CT 6 3,5 9,5
492 Normospermia__ [20,45| 63,6 cT @c 1T cT cc CcT AT cC 6 3,6 9,6
460 Normospermia  [20,91] 63,6 CT CC CT TT TT CC CT TT CC 3 3,6 6,6
430 Normospermia  [20,96] 52,7 CC CC CC TT TT CC 4,7
FC-251-15 Normospermia 21 | 61,8 CT CcC CcC CT T CC 5 3,8 8,8
FC-152-15 Normospermia 21,1| 60 CC CC CC TT TT 3 4 7
490 Normospermia (21,11} 72,7 CG TT TT 6 2,7 8,7
476 Normospermia 21,68 60 € CT CT T 6 4 10
Y-49-15 Normospermia 21,8 | 65,5 CcC CcC T T 10 3,5 13,5
FC-26-16 Normospermia 21,9 54,5 CC CG CT TT CT 4 4,6 8,6
494 Normospermia__ [21,91] 49,1 CC CC CC TT 5 51 10,1
FC-374-15 Normospermia 22,7178,2 H CG CcC CT 8 2,2 10,2
504 Normospermia__[22,72] 50,9 CT CC CT TT 7 4,9 11,9
484 Normospermia__[22,72] 56,4 CT CC CC 7 4,4 11,4
500 Normospermia 22,9152,7 CT CG ©c 11 4,7 15,7
495 Normospermia 23,3 ] 54,5 CT CC CC TT CT 4 4,6 8,6
439 Normospermia__[23,36| 67,3 CT CC CC TT TT 5 3,3 8,3
505 Normospermia__[23,39] 52,7 CT CC CC TT TT 5 4,7 9,7
457 Normospermia _ |23,41] 45,5 CT CG CT 1T 1T 5 5,5 10,5
488 Normospermia _|23,46] 36,4 cC cC cC T T 2 64 84
FC-79-16 Normospermia 23,5] 60 CT CC CT TT CT 8 4 12
470 Normospermia__[23,51] 67,3 - cclca || alc 6 33 | 93
474 Normospermia _|23,67] 30,9 CcC CcC CcC 1T CT CcC 3 6,9 9,9
475 Normospermia _ |23,67] 49,1 (o1 CG cC T ©r cC S 51 10,1
FC-246-15 Normospermia 23,7152,7 dc CcC dc CT @r ©c 6 4,7 10,7
468 Normospermia _|23,73] 45,5 CT CG CT CT CT CcC 6 5,5 11,5
FC-267-15 Normospermia |24,1] 47,3 CC cC CcT T T cC 6 53 11,3
FC-35-16 Normospermia |24,3] 67,3 - CG CcC T CcT CcT 8 33 11,3
FC-406-15 Normospermia 2441473 CT CG CT 1T ©c CT 10 53 15,3
435 Normospermia _[24,57] 61,8 CC CC CC TT TT CC CC 3,8 stuli‘ﬁrw
FC-149-15 Normospermia | 24,7 | 58,2 CT CG 1T ©r CcT (o1 42 10,2
487 Normospermia _|24,72] 74,5 cC ©r 1T cT @r CcT 8 2,6 10,6
461 Normospermia [24,93] 65,5 CG CC CT TT CC CT 6 3,5 9,5




OVERWEIGHT (BMI 25-29,99)

cooice | spermiocrammA |emi| % [rcr7idpparc2(” A" apoasd mcar [ LowR | ek [ FO |mmieR| Rs | s [ cs
FEL03-16 Y- oligozoospermia 25,1 78,2 | cc [ cc | o | m | o | cc AT | 6 | 22]s2
12-16
Y1115 Oligozoospermia |25,3| 63,6 | cT | ccC T | w | m [ er| cc A | - 36 | 86
¥-52-15  [Oligoastenozoosmermid25,4] 49,1 | cc cG cT cT T | cc AT cT 7 5,1 | 12,1
Fc'llzfite'v'oligoastenozoospermia 25,5/ 52,7 | cc | cc cr | cr| T |cc| cr ™ cT 4 47 | 87
FC-190-15 [ Oligozoospermia lieve 2554 60 | cT | cc cT T T | cc AT 7 4 11
FC-361-15 [Oligoastenozoosmermid25,6] 67,3 | cc cC cT L T | cc AT cC 4 33 | 73
FC-12i166,V-1- Oligozoospermia | 26 | 52,7 | cc cc cc cT cc cc 7 4,7 | 11,7
469 oligoastenozoospermial26,01] 38,2 cC CG cc T cC cT AT CcT 6 6,2 12,2
FCL0145/"] Oligozoospermia [26,1( 50,9 [ cc | cc | o || c ™ | s | a9 | 99
Y-17-15 Oligozoospermia )¢ 51 47 3| ¢1 | cc e | mf| e Jer| er m T 5 53 | 103
idiopatica
Fca2g-15 |Cligospemiadindd (4, o1 5, 5 | o ¢ cr | e cc | cc cc 7 26 | 96
ML di spermatozoi)
486 oligozoospermia__[26,234 54,5 || cc | cr | m | cr cr | 5 |46 | 96
502 astenozoospermia 26,584 67,3 CcC cC CT T cC 3 3,3 6,3
FC'3j§_'1155/V' Oligozoospermia  [26,9] 56,4 | CT cc cT T T cT 5 4,4 9,4
FC-350-15 | Astenozoospermia [2699 70,9 | cc cC cC cT T cC 2 2,9 | 49
FC-20-16, Y-2-] Ollgozoo.sperm\a (5 ML b7,1] 58,2 G cT EiE s cT 9 4,2 13,2
16 di spz)
483 teratooligozoospermiaf27,1] 50,9 | CC CC CT T CT CcC 5 4,9 9,9
433 oligozoospermia__ [273¢ 50,9 | c1 | cc cC i cT cT 4 49 | 89
FC-105-15 | Oligoastenosmermico [27,7] 61,8 CC CT 1T TT CT 6 3,8 9,8
Y-18-15 Oligospermiaidiopatial27,7| 45,5 | CC CC CT CT T 6 5,4 11,4
FC-77-16 Teratozoospermia  |27,8] 50,9 CT CC CT T T CT 5 4,9 9,9
FC-313-15 |Oligoteratozoospermia| 28 | 58,2 CT CC CT T T CT 5 4,2 9,2
434 °"g°35te";‘zl:°spe""'a 2sod 58,2 | cr [ cc cc | mf| m | cc AT cc 2 42 | 62
¥-27-15 Oligozoospermia__|28,4] 50,9 | cT | cc cC T i 4,9 7,9
479 ‘emm""g‘r’:“i;&”"m"”zssz 709| ot | 6 | cc | | o 29 | 99
FC-156-15 | Oligozoospermia_ [294) 60 | ¢T | cG cC T T 4 8
FC-126-16 |Oligoastenozoospermial29,41] 61,8 CG - 1T T 3,8 10,8
464 oligozoospermia__ |2941 56,4 | cT | ca cT cT ™ 4,4 | 11,4
503 oligozoospermia 29,84 54,5 CT CC CcC CT TT 4,6 9,6
443 Normozoospermia_ [2506 67,3 | c1 | cc cc T T 3,3 7,3
FC-359-15 Normozoospermia |25,1] 60 CG CT T CT 4 10
FC-224-15 | Normozoospermia [25,5[50,9 | cT | cc T cT 4,9 | 13,9
432 Normozoospermia_ [25,68 63,6 | CC cG cT cT | cr 36 | 96
473 Normozoospermia |25,73 58,2 CT CC CT TT CT 4,2 8,2
472 Normozoospermia__[25,77 56,4 cc cT | cr 44 | 134
446 Normozoospermia_[25,8] 63,6 cc cc | [ o 36 | 96
FC-25-16 | Normozoospermia [25,8 41,8 cG cT cT | cr 58 | 12,8
FC-212-15 | Normozoospermia_[2599 60 cc cr | cr 4 13
FC-266-15 Normozoospermia 26 | 49,1 CT CC CT TT CT 5,1 11,1
FC-97-16 | Normozoospermia [26,1f47,3 | cT | cG cc T cT 53 | 12,3
454 Normozoospermia  |26,194 58,2 | CC CG CC TT TT 4,2 9,2
453 Normozoospermia [26,2] 43,6 CT CC CcC T CT 5,6 12,6
478 Normozoospermia_ [26,53 50,9 | cC cG cT T T 4,9 | 10,9
501 Normozoospermia  |26,794 56,4 | CC CC CC TT 4,4 9,4
FC-82-16 | Normozoospermia [26,952,7 | cT | cc cT T 4,7 | 9,7
442 Normozoospermia  |27,74 67,3 | CC CC CC TT TT 3,3 7,3
465 Normozoospermia |27,71 47,3 | CC CG CT TT CT 5,3 11,3
FC-281-15 | Normozoospermia_|27,8] 60 | cc cc cC T T 4 6
456 Normozoospermia  |27,92 54,5 CT CC TT TT 4,6 11,6
438 Normozoospermia_ [280747,3 | cT | cc T cT 53 | 113
FC-171-15 | Normozoospermia [28,3[67,3 | ¢T | cG T T 33 | 103
FC-214-15 | Normozoospermia [283361,8 | CT | ccC cT cT T 38 | 108
482 Normozoospermia_ [2839 56,4 | cC cc cT T cT 44 | 84
FC-220-15 Normozoospermia  |28,4] 65,5 | CC CC CT CT CT 3,5 8,5
FC-108-15 Normozoospermia 29 60 @c CT 1T CT 4 14
FC-367-15 | Normozoospermia_29,7] 56,4 | ccC cc T cT 4,4 | 154

TOT. 56

[] IMPAIRED SPERMATOGENESIS:
[0 29 (51,79%)
NORMOSPERMIC: 27 (48,21%)




OBESE (BMI > 30)

. TCF7L| PPAR | PPAR |APOA
CODICE Patol BMI| % GRS | DRS CS
atologia o > 62 |lgcial s MC4R| LDLR | GCKR
FC-394-15 O"g°z°°52‘i)r$'a(6 MLdil 35 ] 56,4 - G |cc ||l e 7 | 44 | 114
FC-116-15 Varicocele 31,8 60 cC CcC CcC CcT T CcT 3 4 7
444  |teratooligoastenozoosper|32,0

cC CcC CT T CcT cC 4 4,9 8,9
(SIENA) mia g | °9°
FC-145- . .
16,v-20.| Oligozoospermia(12 33,0\ oo | ¢ | e [ o7 | 17 | o | cc 7 | 31| 101

milioni/ml) 6
16

FC-419-14 Astenozoospermia 34 | 67,3 - CcC CcT TT TT CC 6 3,3 9,3
Y-19-15 Oligospermia severa |[53,9| 47,3 | CC cC CT CcC 5 53 10,3
FC-157-15 Oligozoospermia 307’3 43,6 | CC CcC CcC CT 7 56 | 12,6
FC-173-15 Normos permia 32,7| 58,2 | CT CG CcT CcC 9 4,2 13,2
FC-278-15 Normos permia 32’2 67,3 CT cC TT TT CcC 6 3,3 9,3
(S?I?I\?A) Normos permia 312’1 72,7 | CT cC TT TT CcC 8 2,7 10,7
( Sf‘;\z A Normos permia 31'1 60 | cc | cc | T 1T | cc 5 | a4 | 7
(SI4:l\7IA) Normos permia 335’9 56,4 | CT cCc CT TT TT CcC 3 4,4 7,4
FC-1-16 Normos permia 30,4| 50,9 | CC cC cc TT TT CcC 4 4,9 11
FC-94-16 Normos permia 32,7| 49,1 CC TT cc 10 51 9,2
FC-218-15 TOTm(isrmia 33,81 509 | CT cC CT TT TT CT 4 4,9 9,4

[] IMPAIRED SPERMATOGENESEIS: 7
[] (46,67%)
NORMOSPERMIC: 8 (53,33%)




OBESE + OVERWEIGHT (BMI>25)

CODICE Patologia Bvi_|_% | TCF7L2 | PPARGZ [PPARGCIa] APOAS | MC4R | LDLR FT0_| MTHFR | _Grs DRS o
© 11‘):'1156' v Oligozoospermia 25,1 | 78,2 cc cc cr T cr cc 6 2,2 8,2
Y-11-15 Oligozoospermia 253 | 636 | o cc a his i [ 5 3,6 86
¥-52-15 | Oligoastenozmoosmermia | 25,4 | 49,1 cc 6 a a s cc 7 5,1 12,1
Fci3016, Y] I
e Oligoastenozoospermia | 25,5 | 52,7 cc cc ar o ™ cc 4 4,7 87
FC-190-15 | Olgozoospermia lieve | 25,54 | 60 o cc a T i cc 7 4 1 TOT. 7 1
6115 | Olgoastenozoosmermia | 25,6 | 67,3 cc cc a s i cc 4 3,3 73
171:' Oligozoospermia 26 | 527 cc cc cc o cc 7 4,7 11,7
469 mia__| 26,01 | 382 cc 6 cc T cc o AT o 6 62 12,2 |:| I M PAI RE D
Fc‘ffé: 1155 / Oligozoospermia 26,1 | 50,9 cc cc - o c [ cc ™ [l 5 4,9 9,9
¥-17-15 | Oligozoospermia_idiopatica | 26,2 | 47,3 o cc o T o cr a T o 5 53 103 |:| S P E R MATO G E N ES I S:
FC-128-15 O“g"SpeS’p':‘fmg‘(Z?;)”MLd‘ 26,2 | 74,5 o cc a o cc cc cc 7 2,6 9,6 o
486 oligozoospermia 2623 | 525 [N cc a T a a 5 46 9.6 3 6 ( 5 0’7 A))
502 astenozoospermia 26,58 | 67,3 cc cc a i cc 3 3,3 6,3
Fcfj:_'llss/ Oligozoospermia 2,9 | 564 | o cc a s ™ a 5 4,4 9,4 N O R M O S P E R M I C : 3 5
FC-350-15 Astenozoospermia 26,99 | 70,9 cc cc cc a I cc 2 2,9 4,9
FC'ZS_';:' o 0"g°l°°5pes::;'a GMLdi 571 | 82 ! G fas ™ ™ fas 9 42 13,2 ( 49’ 3 % )
483 i mia | 27,1 | 50,9 cc cc a s a cc 5 49 9.9
433 oligozoospermia 27,36 | 50,9 o cc cc i a a 4 4,9 80
FC105-15 | Olgoastenosmermico | 27,7 | 61,8 cc a s ™ c 3 3,8 9,8
Y-18-15 | Olgospermia idiopatica | 27,7 | 45,5 cc cc a a ™ 6 5,4 11,4
FC77-16 Teratozoospermia 27,8 | 50,9 o cc a I i a 5 4,9 9,9
FC313-15 | Olgoteratozmospermia | 28 | 58,2 o cc a I i a 5 42 92
34 °”g°35‘e:$’:5“""ia 28,08 | 58,2 @r cc @ T ™ cc o AT cc 2 42 6,2
¥-27-15 o mia 284 | 50,9 a cc cc b i 3 49 7.9
479 (era“"’”g“s;e""m“pe""i 29,32 | 70,9 @ G o ™ @7 7 2,9 9,9
FC156-15 Ol mia 2041 ] 60 o s cc fus s 4 4 8
FC12616 | O mia 2041 | 61,0 [NNNGI cc [N T 7 3.8 10,8
464 2041564 ]| o s a a T 7 24 11,4
503 29,84 | 54,5 cc cc a T 5 46 9.6
FC157-15 0 mia 3037 | 436 cc cc cc el | 7 5.6 12,6
FC-394-15 O"g°l°°5pe5$;'a (CLUL Y - G @ T cr 7 4,4 11,4
FC116-15 Varicocele 318 | 60 cc cc T 3 4 7
om teralouhguas;enozoosperml - - & - A 49 89
Fclz‘:)ilssyv Ofgozoospermia (12 | 43 o « o 1 01
FC-419-15 mia 34 cc has 33 93
Y-19-15 o severa | 539 cc s 53 103
443 Nor i 25,06 cc s 33 73
FC-359-15 Nor i 251 s a 4 10
FC-224-15 Nor i 255 cc a 49 13,9
432 Nor i 25,68 cs a 3,6 9.6
473 Nor i 2573 cc a 42 82
472 Nor 25,77 cc a 24 13,4
446 Nor 258 cc a 3,6 9.6
FC-25-16 Nor 258 s a 5.8 12,8
FC212-15 Nor 25,05 cc a 4 13
FC-266-15 26 cc a 5.1 1,1
FC97-16 Nor i 26,1 s a 53 12,3
454 Nor i 26,15 s fad 42 92
453 Nor i 262 cc a 5.6 12,6
478 Nor i 26,53 s fad 49 10,9
501 Nor 26,75 cc fad 44 94
FC-82-16 Nor 269 cc fad 47 97
442 Nor i 22,72 cc fad 33 73
465 Nor 22,77 s a 53 11,3
FC-281-15 Nor i 27,8 cc fas 4 6
456 Nor i 27,9 cc fad 46 116
438 Nor i 28,07 cc a 53 113
FC171-15 Nor 283 s fas 33 103
FC-214-15 Nor i 2833 cc I 3.8 10.8
482 ; 2839 o a 44 4
FC-220-15 Nor 284 o a 35 5
FC108-15 Nor 29 cc a 4 14
EC-367-15 Nor i 29 cc a 4.4 154
FC116 Nor i 304 cc I 49 109
496 Nor i 3112 cc 2 10
4 Nor i 3214 cc 3 4
FC173-15 Nor i 5 9 4 13.2
FC-04-16 Nor cc 10 51 151
FC218-15 cc 6 49 109
447 cc 44 4




THEREFORE

»49 NORMAL ' 40,8
WEIGHT o 3%

120 56
SUBJECTS OVERWEIG ' 46,6
HT 7%

|15 OBESE , @
SPERMIOGRAM
NORMAL | OVERWEIGHT OVE';";’:EHT
WEIGHT n.49 n.56 o8

IMPAIRED

SPERMATOGENESIS 30,61% 51,79% 46,67% 50,7%

NORMOSPERMIC 69,39% 48,21% 53,33% 49,3%




FTO rs9939609

Risk allele ‘A’
mA
100,00% A
80,00% A
> 57.14% T
60,00% | 46,94% 46,70%40(y 49,30%
o -30,61% %
40,00% 22,549 . 22 540 ,17%
20,00%
0,00% . . : .
NORMOPESO SOVRAPPESO OBESI n.15 SOVRAPPESO +
n.49 n.56 OBESI n.71
FOR ALLELE ...
10000% A
80,00% 1 =T
60,00% LI 02046,433857%  5339% 100047,189282%
40,00% -
20,00% -
0,00%

NORMOPESO SOVRAPPESO OBESI n.15 SOVRAPPESO +
n.49 n.56 OBESI n.71



MC4R

Risk allele ‘C’

100,00%
80,00% 67%
60,00%
40,00%
20,00% -
0,00% . : : .
NORMOPESO SOVRAPPESO OBESI n.15 SOVRAPPESO +
n.49 n.56 OBESI n.71
FOR ALLELE ...
100,00% e
80.00% - 73,21% . 73,94%
60,00% -
40,00% | 23,4 26,79 23,3 26,06
20,00% -
0,00% ' ' ' '
NORMOPESO SOVRAPPESO OBESIn.15 SOVRAPPESO +
n.49 n.56 OBESI n.71

- OO0 0O

mC

oT




Eﬂd}'[ﬂ]ﬂmm ﬂl.lmu['ﬂ'l StI'ESS @;rayl?r&Fra\wcus
health, smoking, exercise, geneticfam's
Placental function

Annals of Medicine

2016

1SSN: 0785-3890 (Print) 1365-2060 (Online) Journal homepage: http://www.tandfonline.com/loi/iann20

Developmental Origins of Health and Disease -
from a small body size at birth to epigenetics

= Johan G. Eriksson
Programming of health and disease
Liver Pancreas Hormonal Kidney

o
AENR

Lipid and glucose | | B-cell mass, Body fat || HPA-axis, | |Blood pressure
metabolism vascularization | | percentage (| cortisol regulation

N Vb b Y

term health outcomes including CHD, T2D,
sion, obesity, depression, cognitive functions




“NUTRIGENETICS APPROACH FOR THE PREDICTION
OF GESTATIONAL DIABETES”

Gestational Diabetes Mellitus

/ (GDM) \

2-18% of all

| Any degree _ofglucose oregnancies
Intolerance with onset or
first recognition during More than

pregnancy” 200,00 cases
— annually

Ve

Family history of diabetes

Overweight or obese before

pregnancy (BMI >27 kg/m2)
Prior history of GDM

Age >35 years old




" Effects of diabetes-on—
pregnancy
WHY IS GDM A SILENT KILLER?

| |
Maternal Fetal

risk risk

rISK OT
complications

Louring




Flow Chart: GDM

“NUTRIGENETICS APPROACH FOR THE PREDICTION OF GESTATIONAL
DIABETES”

rs7903146  T>C
P2 High Resolution

151801282  C>G Sugar
PPAR2 Meltis g

PPARGCIA 18192678  C-T

APOAS 75662799 ToC

Triglycerides

metaholism
GCER 51260326 T

’ IDIR rsI1260326 o Cholesterol ‘

metabolism

MCIR 517782313 ToC

Obesity
e 9939609

168 pregnant Caucasian
women i R o Fle DAIA
metabolism
102 healthy controls ANALY
66 with GDM SIS

~
<~ Data on socio ﬁ

demographic
characteristics
anthropometric

e Clinical and metabolic
parameters




RESULTS

Genotypes distribution
according to the presence
of GDM

Strong genetic association :
TCFIL2 | _ o o o o o oo __ » | Predisposesto
risk genotype GDM/T2DM

\
" .
«  Genetic
5 ) association

\
\

4
lncre.usetli TCFL2 i Redlfced insulin » Increased hepatic
€Xpression in pancreatlc Secretion by B cells glUCOHt‘OgEHESiS
p cells

B-cell survival
Insulin secretion
Expression of incretin receptors
Incretin effects

GLP-1 production

6IP production Gluconeogenesis Adipogenesis

GDM No GDM p*
(N=102) (N=66)
TCF7L2 0.02*
157903146 37.3 51.5
cC 35.3 379
CT 27.4 10.6
T
PPARG2 0.79
rs1801282 713 75.5
cC 22.7 24.5
cG 0.0 0.0
GG
PPARGCIA 0.33
rs8192678 314 31.8
cC 529 43.9
CT 15.7 243
T
APOAS 0.22
15662799 559 66.7
T 38.2 31.8
CT 5.9 1.5
cC
MC4R 0.23
rs17782313 64.7 63.6
T 28.4 349
CT 6.9 1.5
cC
LDLR 0.92
152228671 66.7 68.2
cC 324 30.3
CT 1.0 1.5
T
GCKR 0.94
rs1260326 225 22.7
cC 56.9 54.5
CT 20.6 22.7
T
FTO 0.30
159939609 324 24.2
T 38.2 50.0
AT 29.4 25.8

AA4

C—

OR 3.6 [95% CI 1.4
9.2]




3rd Trimester TC, HDL-C, LDL-C and TG levels of GDM patients according to
genotypes (data are meantSD)

TC P+ | HDL-C | P* | LDLC | P* TG Pt
me/dl me/dl me/dl me/dl

TCFTL2 rs7003148 0,80 039 0,54 043
CC| 261434 £aL13 133465 230482
CT-TT | 263453 T2£17 130458 2137472

PPARG? rs1801282 0,03 0,50 0,024 0,09
CC| 270454 T0£13 137260 22476
CG-GG | 244447 73£20 112:59 20870

PPARGCIA rs8192678 043 023 0,96 043
CC| 235432 5318 133456 219434
CT-TT | 268454 7213 125463 230483

APOAS 15662799 041 0,02 0,74 0,10
IT| 258452 7417 132455 1471
CT-CC | 270455 b=13 130468 251+80

MC4R »s1 7782313 041 0,032 092 021
IT| 250452 7316 133439 16473
CT-CC| 269435 f5=14 129465 249479

LDLR rs2228671 007 043 0,013 0,91
CC| 269431 217 14652 234479
CT-TT | 250457 6713 10467 235469

GCER r:1260326 0,38 0,12 0,54 0.23
CC| 234436 Bh14 141455 214434
CT-TT | 266452 7216 128462 241481

FTO 159939609 0,83 0,11 0,024 0,40
IT| 26546 73£17 10868 230472
AT-Ad | 282450 §0+13 142284 132478

MTHFR rs1801133 0,51 0,87 0,50 0,37
CC| 267449 §0+13 13670 126471
CT-TT | 261433 T1£16 130439 137477

* Ilamm-Whitney U Test
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CONCLUSIONS AND FUTURE
PROSPECTIVE

« GDM women are at particularly high risk of developing T2DM and require
preventive measures and early screening of T2DM. Genetic information might
Improve our prediction of T2DM in women with a history of GDM.

« To study the use genotype risk scores in predicting T2DM in GDM women. A
similar approach could also be applied in predicting GDM, as more genetic
variants associated with GDM are expected to be revealed.

« Resultsabout genotyping of SNPs provide important information in planning
GDM and CHD prevention studies in the future
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CENTRAL NERVOUS SYSTEM DEVELOPMENT
REGULATION OF APETITE?

EPIGENETIC REPROGRAMMING

UNDER ENVIRONMENTAL STRESS

GASTRIC BYPASS-INDUCED WEIGHT LOSS
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Short Article
Obesity and Bariatric Surgery Drive Epigenetic Variation of
Spermatozoa in Humans
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This figure shows how spermatozoa from
obese men carry a distinct epigenetic
signature compared to lean men, in
particular at genes controlling brain
development and function. The sperm
methylome is dynamically remodeled after
gastric-bypass-induced weight loss,
notably at gene regions implicated in the
central control of appetite.
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Figure 1. Hypothesis of the mechanisms for developmental programming of offspring phenotypes by parental obesity and/or metabolic syndrome. Exposure of gametes to
environmental factors such as obesity results in significant alterations to the physiology of the gametes. Maternal obesity alters both the nuclear and cytoplasmic content of
the oocyte, resulting in mitochondrial dysfunction and altered lipid content. By contrast, paternal obesity has been shown to alter the epigenome of the sperm, changing
methylation status and miRNA content. These alterations to oocyte and sperm are not completely reset at fedilization and the history of environmental exposures to both
the oocyte and the sperm appear to persist into the embryo and beyond, changing both epigenetic re-establishment, altering the transcription and translation profile of the
developing embryo, and subsequently altering offspring phenotypes.




DAMN YOU, EPIGENOME.




