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Beslenme hakkindaki diisiincelerimizi, besin 6gelerinin genlerle nasil etkilesime girdi-

gini inceleyen nutrigenetik alandan daha fazla hicbir sey degistiremez. Bu alanin 6énemi
anlasilmaya baslamadan 6nce, beslenme arastirmalarinin sonuglar: genellikle kafa karis-
tiricrydr. Tiim insanlarin metabolik olarak benzer oldugunu diistindiik ve bir besin 6ge-
sine tepkilerini inceledigimizde, yanit verenleri ve yanit vermeyenleri buldugumuzda, bu
varyasyonu ¢alismanin bilimsel tasarimindaki zayifliklara bagladik. Haber makaleleri, sirf
bir aragtirma ¢alismasi sonraki hafta tam tersi bir sonug bulsun diye, 6nceki haftadan yeni
bir kesif duyuruyordu. Halkin, sagligini iyilestirmek i¢in bu bilgilere gore hareket etmesi
zordu.

Simdi, genetik ve epigenetik kodlamada farkliliklar oldugu i¢in insanlarin metabolik ola-
rak ¢ok farkli olabilecegini biliyoruz ve arastirmacilarin neden bazi insanlarin bir besin
6gesine tepki verirken digerlerine vermedigini gézlemledigini agikliyoruz. Modern gene-
tik yontemleri kullanarak, yanit verenlerin kim olacagini dogru bir sekilde tahmin etmek
¢ogu zaman miimkiindiir. Bilim insanlar1 su anda besin 6gelerine olan gereksinimleri ve
tepkileri 6ngoren kapsaml bir gen-besin 6gesi etkilesimleri katalogu gelistiriyorlar. Bu-
glin gen-besin 6gesi etkilesimlerinin yiizlercesi biliniyor ama yakinda on binlercesi tespit
edilecek ve bu katalog optimal besin 6gesi alimi i¢in bireysellestirilmis tavsiyeler gelis-
tirmenin temeli olacak. Bes ile on y1l iginde, doktorlarin, hemsirelerin ve diyetisyenlerin
klinik uygulamalarini degistirmek i¢in bu nutrigenetik katalogu kullanacaklarindan emi-
nim.

Genetik, epigenetik ve beslenme karmagik bilimsel alanlardir ve 6zellestirilmis beslenme
miidahaleleri gelistirmek igin nutrigenetigi kullanmaya hazir olmak isteyen kisilerin gok
sayida yeni bilgiye hakim olmalar1 gerekir.

Dr. Kohlmeier’in kitab1 bu 6grenme macerasina baglamak icin miikemmel bir yer.

Steven H. Zeisel MD, PhD

Kenan Distinguished Universitesi Beslenme ve Pediatri Profesérit Chapel Hilldeki
Kuzey Karolina Universitesi UNC Beslenme Aragtirma Enstitiisii Direktorii 500
Laureate Way Kannapolis, NC 28081
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BOLUM 1

Genotip Temelli Beslenme
Kararlari icin Zaman Geldi
mi?

“Tim beslenme kalitsaldir; genlerim bana bunu yaptiryor.”
Martin Kohlmeier
TERIMLER

+  Nutrigenetik: Genetik yatkinliga bagh olarak degisen beslenme durumu
+  OMIM: insanlarda Gevrimigi Mendel Kalitim, bilinen tiim genlerin ve genetik hastalik-
larin bir katalogu.

OZET

Beslenme bir¢ok agidan kisiseldir. Her birimizdeki farkli metabolik ve fonksiyonel de-
gisen noktalar, bizim i¢in en uygun besin ¢esitlerini ve miktarlarini belirler. Bu kisisel
beslenme degisenkenleri, gecmis ve simdiki yasamimizin kogullar1 kadar genetik plani-
miza da bagldir. Bu plana karsi ¢ikmak bazen olumsuz saglik sonuglarina neden olabilir.
Dabhasi, uygun olmayan alimdan kaynaklanan herhangi bir zarar daha az belirgin, ancak
zaman i¢inde yine de 6nemli olacaktir. Yeni olan, genetik plan sayesinde, her bir birey i¢in
detayli beslenme diizeninden hangisinin en iyi oldugunu tahmin etme yetenegimizdir.

1.1 YASAM FESTIVAL DEGILDIR

1.1.1 Hepimiz Benzeriz Ama Ayni Degiliz

Son derece karmasik ve ince ayarlanmis organizmalariz ve bedenlerimiz biiyiik 6zveriyi
hak ediyor. Amerikalilar igin Beslenme Rehberi [1] bir¢ok harika ipucu sunmaktadir. Or-
negin, ‘rafine edilmis tahillarin yerine tam tahillar konulmalidir, boylece tiiketilen tahil-
larin en az yarisi tam tahillardan olusur’. Bu kesinlikle bir¢ogu i¢in saglikli bir tavsiyedir,
ama gergekten hepimiz i¢in gecerli mi? Bagka bir viicut koruma kilavuzu (Diyet Referans
Alimlar) [2] bize folat alimini anlatiyor: ‘Gebe kalabilen tiim kadinlarin, ¢esitli diyetler-
den besin folatr aliminin yani sira takviyelerden veya takviye edilmis besinlerden 400 mg
titketmesi onerilir. Ama sonra bedenlerimizin ayni olmadigini hatirliyoruz. Uzun veya
kisa boylu, agir kemikli veya minyon olmak, tek tek listelemek i¢in ¢ok fazla farklimiz var
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OZET VE SONRAKI BOLUME GEGI$

Bu boliim, insan genomunun mimarisinin yani sira transkripsiyon ve ¢eviri mekanizma-
lar1 da dahil olmak tizere kalitimin biyolojik temelini yeniden gozden gecirmistir. Ayni za-
manda, genellikle maternal ve paternal kromozom kopyalarinda bulunan alelleri sayarak
takip edilebilen ortak genetik bulasma modlarini da inceledik. Bazen, her bir ebeveynden
farkli sayida kopyanin mirasi, bir ebeveyn gen kopyasinin yoklugu, epigenetik mekaniz-
malar yoluyla bulagma veya ¢ok nadir durumlarda anne mtDNA’s1 yoluyla kalitim gibi
durumlarla agiklanabilecek daha karmasik bir kalitim modeli buluruz.

Simdi beslenmeyi etkileyen genetik varyasyonun nereden geldigini incelemeye devam
edecegiz. Bir sonraki boliim, hangi besinlerin bizim i¢in en iyi oldugunu etkileyen bazi
genetik varyantlarin kokenlerini aragtiracaktir. Paleolitik diyetlerin dogasi, ¢ogu Cinlinin
alkol almamaya ikna ettigi ve 800 yil 6nce ¢ogu Paskalya Adalrnin haptoglobin varyanti
Hple nasil geldigine dair hayati meselelere deginecegiz.
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OZET VE SONRAKI BOLUME GEGI$

Bu boliim, insan genomunun mimarisinin yani sira transkripsiyon ve ¢eviri mekanizma-
lar1 da dahil olmak tizere kalitimin biyolojik temelini yeniden gozden gecirmistir. Ayni za-
manda, genellikle maternal ve paternal kromozom kopyalarinda bulunan alelleri sayarak
takip edilebilen ortak genetik bulasma modlarini da inceledik. Bazen, her bir ebeveynden
farkli sayida kopyanin mirasi, bir ebeveyn gen kopyasinin yoklugu, epigenetik mekaniz-
malar yoluyla bulagma veya ¢ok nadir durumlarda anne mtDNA’s1 yoluyla kalitim gibi
durumlarla agiklanabilecek daha karmasik bir kalitim modeli buluruz.

Simdi beslenmeyi etkileyen genetik varyasyonun nereden geldigini incelemeye devam
edecegiz. Bir sonraki boliim, hangi besinlerin bizim i¢in en iyi oldugunu etkileyen bazi
genetik varyantlarin kokenlerini aragtiracaktir. Paleolitik diyetlerin dogasi, ¢ogu Cinlinin
alkol almamaya ikna ettigi ve 800 yil 6nce ¢ogu Paskalya Adalrnin haptoglobin varyanti
Hple nasil geldigine dair hayati meselelere deginecegiz.
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BOLUM 3
Nutrigenetik Farkhliklar

Nereden Gelmektedir?

TERIMLER

+  Kurucu etki: Birkag atadan gelen niifus genislemesi bazi yaygin varyantlari agiklayabilir.

+  Homininler: insan tiirleri (Homo sapiens, Homo ergaster ve Homo rudolfenis) ve yakin
zamandaki atalari.

+  Hominoidler: Homininler arti orangutanlar, goriller ve sempanzeler.

+  Nutritope: Belirli bir besin 6gesi bollugu ve besin toksinleri iceren cevre.

+  Pleiotropik: Farkl ve ilgisiz viicudu ilgilendiren bir etki tanimlamak fonksiyonlar.

+  Psddojen: Fonksiyonel bir genden algalmaiile tiiretilmis fonksiyonel olmayan genomik
dizi

OZET

Insanlarin beslenme gereksinimleri, caglar boyunca gelismistir. Erken primat atalar1 esas
olarak meyve ve yaprak tiiketerek yasadilar. Daha sonraki bazi atalar nigastali kokleri ve
¢im tohumlarini yemeyi 6grendi ve digerleri av hayvan etleri ve baliklarla hayatta kaldilar.
Tarim, mayalama, sig1r siiriisii ve yemek pisirme yeni besin 6geleri kaynaklar: olusturdu-
lar. Tim bu gelismeler izlerini genomumuza biraktilar. Spesifik besin 6gelerini sindirme
ve metabolize etme konusundaki gesitli yeteneklerimiz, ¢ok farkli beslenme ortamlarinin
(nutritoplar) yankilaridir. Besinlerden C vitamini bagimliligimiz, meyve ve yapraklarin
bol oldugu zamanlara geri doner, ancak bugiin herkesin ayni miktarlara ihtiyaci yoktur.
Bazi popiilasyonlar, diinyanin diger bolgelerindeki insanlarin hayatta kalabilmesi igin dii-
stik alim seviyelerine uyum saglamistir. Bazilarimiz rahatsizlik duymadan ¢ok siit i¢ebi-
liriz; digerleri karin agris1 ve hafif miktarlarda bile siskinlik ¢ekerler. Bir¢ok kisi alkollii
icecekler icerken sarhos olur ve ancak daha sonra aksamdan kalma olur. Digerleri ise ak-
samdan kalma belirtilerini yiiksek ruhlu sarhosluk yolunda ¢ok az hissediyor. Bu farkli-
liklar nereden geliyor ve nasil ¢alistyor? Bu boliim genomumuzu sekillendiren beslenme
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aksamdan kalma gibi bir sey yasar. Belirli besin ve besin 6gelerine farkl: tepkilerin bagka
ornekleri ¢oktur. Kendi genetik varyant setimiz hepimizi benzersiz kiliyor ve bize kisisel
bir beslenme dozu ve yapmama gekli veriyor.

Simdi, bu 6rnekler anlatmak i¢in ilging olabilir, ama sadece birka¢ fikradan daha fazlas:
mi? Bir sonraki boliim, bireysel genetik yatkinligin bir¢ok besin 6gesinin metabolizmasini
nasil etkiledigini daha sistematik olarak gozden gegirecektir.
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BOLUM 4

Besin Ogeleri Genetikten
Nasil Etkilenir?

TERIMLER

+  Alloenzim: Varyant alele karsilik gelen amino asit dizisi degistirilmis enzim.

+  Ekspresivite: Belirli bir genotip ile iliskili semptom ve saglik sonuglarinin araligi.

+ Haployetersizlik: Normalde mevcut olan iki gen kopyasindan birinin kaybi.

+  Homolog: Farkli bir tiirdeki gene fonksiyonel ve yapisal olarak benzeyen gen.

+  Dogdustan metabolizma hatasi: Bir metabolitin agir olarak defektif islenmesine
atfedilmektedir.

+  Penetrans: Belirli bir genotipi tasiyan ve beklenen saglik sonucunu gosteren kisilerin
yizdesi.

OZET

Nutrigenetik, tiim uygulama amaglari igin, spesifik beslenme faktorlerine olan dogustan
duyarlilik bilimidir. Bu boliim, besin 6gesi ve diger besin bilesenlerinin etkilerini degisti-
ren genetik varyantlarin érneklerini vurgulayacaktir. Kitabimn sinirl alan: ve okuyucunun
uygun zamani i¢inde, bildirilen tiim etkilesimlerin kapsaml bir listesini saglamak ne bir
amag olmugtur ne de miimkiindiir. Bu etkilesimlerden ¢ok fazla bulunmaktadir ve liste
her giin bitytimektedir. Bunun yerine, genetik bir varyant: tagiyan kisilerin besin 6gelerine
ve besinlere, varyant1 tasimayan kisilerin verdigi yanittan farkli olarak, nasil 6zel olarak
yanit verdigini aciklayan secilmis yolaklarin ve mekanizmalarin incelenmesi olacaktir.
Basit bir temel kurali hatirlamak isteyebilirsiniz: eger bir varyant nadirse, bir seyler muh-
temelen ters gitmistir ve varyant daha genis ¢capli yayilmamustir. Eger bir varyant yayginsa,
bir seyler dogru gitmistir ve bir gesit avantaj varyantin yayilmasima yardimeci olmustur.
Bahsedilen besin dgelerine verilen genotipe 6zgili yanitlarin bazilarinin sadece bir ¢alis-
mada goézlemlendigini ve daha fazla arastirmaya ihtiya¢ duyuldugunu bilmek 6nemlidir.
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BOLUM 5

Nutrigenetik Uzun Sareli Saghgi
Nasil Etkiler?

TERIMLER

+  Epistaz: Beslenme genetik etkilesiminin baska bir lokusta varyasyon ile
modifikasyonu.
Hemizigosit: Bir genin olagan iki kopyasindan sadece birinin hiicrelerde bulundugu
durum.

+  Noral tiip defektleri: Anensefali, spina bifida ve iligkili dogum kusurlari.

OZET

Beslenme faktérleri, birgok yaygin durumlarin ve hastaliklarin gelisiminde gelisen hasta-
liklarin 6nlenmesinde ve tedavisinde esit derecede dnemli bir rol oynar. Genellikle bes-
lenme faktorleri bazi bireylerde fark yaratirken diger bireylerde fark yaratmaz. Beslenme
metabolizmasinda yer alan genlerin dogru bir sekilde anlagilmas: ve beslenme durum-
larmin diizenlenmesi, siklikla ortak genetik varyantlarin 6nemli beslenme faktorlerine
yaniti nasil degistirdigini anlamaya yardimeci olur. Bu boliim, bu etkilesimlerin kag tane-
sini bildigimizi gostermek icin karmagik hastaliklar ve kosullar baglaminda nutrigenetik
varyasyonu aragtirmaktadir.

5.1 iYi BESLENME FARKLI BIiREYLER iGiN FARKLI
BESINLER DEMEKTIR

Simdi, beslenme se¢imlerinin saglik sonuglarina etkisini ele alacagiz. Tamamen ayni seyleri
titketen iki bireyin saglik sonuglar: oldukea farkli olabilir. Bunun sebebi 6nceki boliimlerde
acikca belirtilmesi gerektigi gibi, her bireyin metabolizmasinin genom tarafindan farkli
sekilde ayarlanmis olmasidir. Saglik kosullarinin artmasiyla beslenme miidahelelerine bi-
reylerin verdikleri cevaplari tahmin edebilir ve bireysel tercihleri grafiklemek icin genetik
bilgileri kullanabiliriz. Bahsedilen gen-besin etkilesimlerinin ¢ogunun ek arastirmalarla



@ Nutrigenetik: Kisisel Beslenme Bilimini Uygulamak

KAYNAKLAR

[1] Zugna D, Richiardi L, Akre O, Stephansson O, Ludvigsson JE A nationwide population-based
study to determine whether coeliac disease is associated with infertility. Gut 2010;59(11): 1471-
5.

[2] Zugna D, Richiardi L, Akre O, Stephansson O, Ludvigsson JE Celiac disease is not a risk factor
for infertility in men. Fertil Steril 2011;95(5):1709¢13. e1-3.

[3] Rosenfeld CS, Roberts RM. Maternal diet and other factors affecting offspring sex ratio: a re-
view. Biol Reprod 2004;71(4):1063-70.

[4] Villamor E, Sparen P, Cnattingius S. Interpregnancy weight gain and the male-to-female sex
ratio of the second pregnancy: a population-based cohort study. Fertil Steril 2008;89(5): 1240-
4.

[5] AhrensK, Yazdy MM, Mitchell AA, Werler MM. Folic acid intake and spina bifida in the era of
dietary folic acid fortification. Epidemiology 2011;22(5):731-7.

[6] Shaw GM, Lu W, Zhu H, Yang W, Briggs FB, Carmichael SL, et al. 118 SNPs of folate-related
genes and risks of spina bifida and conotruncal heart defects. BMC Med Genet 2009;10:49.

[7] Hustad S, Ueland PM, Vollset SE, Zhang Y, Bjorke-Monsen AL, Schneede J. Riboflavin as a de-
terminant of plasma total homocysteine: effect modification by the methylenetetrahydrofolate
reductase C677T polymorphism. Clin Chem 2000;46(8 Pt 1):1065-71.

[8] Moat SJ, Ashfield-Watt PA, Powers HJ, Newcombe RG, McDowell IF. Effect of riboflavin status
on the homocysteine-lowering effect of folate in relation to the MTHFR (C677T) genotype.
Clin Chem 2003;49(2):295-302.

[9] Finnell RH, Shaw GM, Lammer EJ, Rosenquist TH. Gene-nutrient interactions: importan-
ce of folic acid and vitamin B,, during early embryogenesis. Food Nutr Bull 2008; 29(Suppl.
2):586€98. discussion $99-100.

[10] Zeisel SH. Nutritional genomics: defining the dietary requirement and effects of choline. ] Nutr
2011;141(3):531-4.

[11] Shaw GM, Carmichael SL, Yang W, Selvin S, Schaffer DM. Periconceptional dietary intake of
choline and betaine and neural tube defects in offspring. Am J Epidemiol 2004; 160(2):102-9.

[12] Kohlmeier M, da Costa KA, Fischer LM, Zeisel SH. Genetic variation of folate-mediated one-
carbon transfer pathway predicts susceptibility to choline deficiency in humans. Proc Natl
Acad Sci U S A 2005;102(44):16025-30.

[13] Parle-McDermott A, Kirke PN, Mills JL, Molloy AM, Cox C, O’Leary VB, et al. Confirmation
of the R653Q polymorphism of the trifunctional C1-synthase enzyme as a maternal risk for
neural tube defects in the Irish population. Eur ] Hum Genet 2006;14(6):768-72.

[14] Johnson WG, Scholl TO, Spychala JR, Buyske S, Stenroos ES, Chen X. Common dihydrofolate
reductase 19-base pair deletion alele: a novel risk factor for preterm delivery. Am J Clin Nutr
2005;81(3):664-8.

[15] Siega-Riz AM, Promislow JH, Savitz DA, Thorp Jr JM, McDonald T. Vitamin C intake and the
risk of preterm delivery. Am ] Obstet Gynecol 2003;189(2):519-25.

[16] Erichsen HC, Engel SA, ECk PK, Welch R, Yeager M, Levine M, et al. Genetic variation in the
sodium-dependent vitamin C transporters, SLC23A1, and SLC23A2 and risk for preterm deli-
very. Am ] Epidemiol 2006;163(3):245-54.

[17] Innis SM, King DJ. trans Fatty acids in human milk are inversely associated with concentrations
of essential all-cis n-6 and n-3 fatty acids and determine trans, but not n-6 and n-3, fatty acids
in plasma lipids of breast-fed infants. Am J Clin Nutr 1999;70(3):383-90.

[18] Guesnet P, Alessandri JM. Docosahexaenoic acid (DHA) and the developing central nervous
system (CNS)dImplications for dietary recommendations. Biochimie 2011;93(1):7-12.

[19] Cheatham CL, Nerhammer AS, Asserhoj M, Michaelsen KF, Lauritzen L. Fish oil supplementa-
tion during lactation: effects on cognition and behavior at 7 years of age. Lipids 2011;46(7):637-
45.

[20] Xie L, Innis SM. Genetic variants of the FADS1 FADS2 gene cluster are associated with altered



Nutrigenetik Uzun Siireli Saghgi Nasil Etkiler? BOLUM 5 @

(n-6) and (n-3) essential fatty acids in plasma and erythrocyte phospholipids in women during
pregnancy and in breast milk during lactation. ] Nutr 2008;138(11):2222-8.

[21] Luka Z, Moss F, Loukachevitch LV, Bornhop DJ, Wagner C. Histone demethylase LSDI is a
folate-binding protein. Biochemistry 2011;50(21):4750-6.

[22] Zeisel SH. Dietary choline deficiency causes DNA strand breaks and alters epigenetic marks on
DNA and histones. Mutat Res 2012;733(1e2):34-8.

[23] Xu X, Gammon MD, Wetmur JG, Rao M, Gaudet MM, Teitelbaum SL, et al. A functional 19-
base pair deletion polymorphism of dihydrofolate reductase (DHFR) and risk of breast cancer
in multivitamin users. Am J Clin Nutr 2007;85(4):1098-102.

[24] Maruti SS, Ulrich CM, Jupe ER, White E. MTHFR C677T and postmenopausal breast cancer
risk by intakes of one-carbon metabolism nutrients: a nested case-control study. Breast Cancer
Research: BCR 2009;11(6):R91.

[25] Haslacher H, Perkmann T, Gruenewald J, Exner M, Endler G, Scheichenberger V, et al. Plasma
myeloperoxidase level and peripheral arterial disease. Eur J Clin Invest 2012;42(5):463-9.

[26] Ahn J, Gammon MD, Santella RM, Gaudet MM, Britton JA, Teitelbaum SL, et al. Myelope-
roxidase genotype, fruit and vegetable consumption, and breast cancer risk. Cancer Res
2004;64(20):7634-9.

[27] Schallreuter KU, Salem MM, Hasse S, Rokos H. The redoxdbiochemistry of human hair pig-
mentation. Pigment Cell & Melanoma Research 2011;24(1):51-62.

[28] Nadif R, Mintz M, Jedlicka A, Bertrand JP, Kleeberger SR, Kauffmann F. Association of CAT
polymorphisms with catalase activity and exposure to environmental oxidative stimuli. Free
Radical Research 2005;39(12):1345-50.

[29] Ahn ], Gammon MD, Santella RM, Gaudet MM, Britton JA, Teitelbaum SL, et al. Associations
between breast cancer risk and the catalase genotype, fruit and vegetable consumption, and
supplement use. Am J Epidemiol 2005;162(10):943-52.

[30] Saracino MR, Lampe JW. Phytochemical regulation of UDP-glucuronosyltransferases: implica-
tions for cancer prevention. Nutrition and Cancer 2007;59(2):121-41.

[31] Egeberg R, Olsen A, Autrup H, Christensen J, Stripp C, Tetens I, et al. Meat consumption, N-a-
cetyl transferase 1 and 2 polymorphism and risk of breast cancer in Danish postmenopausal
women. Eur | Cancer Prev 2008;17(1):39-47.

[32] Lilla C, Verla-Tebit E, Risch A, Jager B, Hoffmeister M, Brenner H, et al. Effect of NAT1 and
NAT?2 genetic polymorphisms on colorectal cancer risk associated with exposure to tobacco
smoke and meat consumption. Cancer Epidemiol Biomarkers Prev 2006;15(1):99-107.

[33] Hiljadnikova Bajro M, Josifovski T, Panovski M, Jankulovski N, Kapedanovska Nestorovska A,
Matevska N, et al. Promoter length polymorphism in UGT1A1 and the risk of sporadic colore-
ctal cancer. Cancer Genetics 2012;205(4):163-7.

[34] Chang JL, Bigler ], Schwarz Y, Li SS, Li L, King IB, et al. UGT1A1 polymorphism is associated
with serum bilirubin concentrations in a randomized, controlled, fruit and vegetable feding
trial. ] Nutr 2007;137(4):890-7.

[35] Gervasini G, San Jose C, Carrillo JA, Benitez J, Cabanillas A. GST polymorphisms interact
with dietary factors to modulate lung cancer risk: study in a high-incidence area. Nutrition and
Cancer 2010;62(6):750-8.

[36] Shen J, Gammon MD, Terry MB, Wang L, Wang Q, Zhang F, et al. Polymorphisms in XRCCl
modify the association between polycyclic aromatic hydrocarbon-DNA adducts, cigaret-
te smoking, dietary antioxidants, and breast cancer risk. Cancer Epidemiol Biomarkers Prev
2005;14(2):336-42.

[37] Goodman M, Bostick RM, Ward KC, Terry PD, van Gils CH, Taylor JA, et al. Lycopene intake
and prostate cancer risk: effect modification by plasma antioxidants and the XRCC1 genotype.
Nutrition Cancer 2006;55(1):13-20.

[38] Shen J, Terry MB, Gammon MD, Gaudet MM, Teitelbaum SL, Eng SM, et al. MGMT genotype
modulates the associations between cigarette smoking, dietary antioxidants and breast cancer
risk. Carcinogenesis 2005;26(12):2131-7.



@ Nutrigenetik: Kisisel Beslenme Bilimini Uygulamak

[39] Eylert ME, Persad R. Management of prostate cancer. Br ] Hosp Med (Lond) 2012;73(2):95-9.

[40] Hedelin M, Balter KA, Chang ET, Bellocco R, Klint A, Johansson JE, et al. Dietary intake of
phytoestrogens, estrogen receptor-beta polymorphisms and the risk of prostate cancer. Prostate
2006;66(14):1512-20.

[41] Garland FC, Garland CF, Gorham ED, Young JE. Geographic variation in breast cancer morta-
lity in the United States: a hypothesis involving exposure to solar radiation. Preventive Medi-
cine 1990;19(6):614-22.

[42] Anderson LN, Cotterchio M, Cole DE, Knight JA. Vitamin D-related genetic variants, intera-
ctions with vitamin D exposure, and breast cancer risk among Caucasian women in Ontario.
Cancer Epidemiol Biomarkers Prev 2011;20(8):1708-17.

[43] Kaseda R, Hosojima M, Sato H, Saito A. Role of megalin and cubilin in the metabolism of vita-
min D(3). Therapeutic Apheresis Dialysis 2011;15(Suppl. 1):14-17.

[44] Abrams SA, Griffin IJ, Hawthorne KM, Chen Z, Gunn SK, Wilde M, et al. Vitamin D receptor
Fokl polymorphisms affect calcium absorption, kinetics, and bone mineralization rates during
puberty. Journal Bone Mineral Research 2005;20(6):945-53.

[45] Slattery ML, Wolff RK, Herrick JS, Caan B], Samowitz W. Calcium, vitamin D, VDR genotypes,
and epigenetic and genetic changes in rectal tumors. Nutrition Cancer 2010;62(4): 436-42.

[46] Hedelin M, Chang ET, Wiklund F, Bellocco R, Klint A, Adolfsson J, et al. Association of frequ-
ent consumption of fatty fish with prostate cancer risk is modified by COX-2 polymorphism.
Int J Cancer 2007;120(2):398-405.

[47] Gouda HN, Sagoo GS, Harding AH, Yates J, Sandhu MS, Higgins JP. The association between
the peroxisome proliferator-activated receptor-gamma2 (PPARG2) Pr012Ala gene variant and
type 2 diabetes mellitus: a HuGE review and meta-analysis. Am J Epidemiol 2010;171(6): 645-
55.

[48] Nettleton JA, McKeown NM, Kanoni S, Lemaitre RN, Hivert MF, Ngwa J, et al. Interactions of
dietary whole-grain intake with fasting glucose- and insulin-related genetic loci in individuals
of European descent: a meta-analysis of 14 cohort studies. Diabetes Care 2010;33(12): 2684-91.

[49] Ruchat SM, Elks CE, Loos R], Vohl MC, Weisnagel SJ, Rankinen T, et al. Evidence of interaction
between type 2 diabetes susceptibility genes and dietary fat intake for adiposity and glucose
homeostasis-related phenotypes. Journal of Nutrigenetics Nutrigenomics 2009; 2(4e5):225-34.

[50] Herranz D, Serrano M. SIRT1: recent lessons from mouse models. Nat Rev Cancer 2010;
10(12):819-23.

[51] Zillikens MC, van Meurs JB, Sijbrands EJ, Rivadeneira F, Dehghan A, van Leeuwen JP, et al.
SIRT1 genetic variation and mortality in type 2 diabetes: interaction with smoking and dietary
niacin. Free Radic Biol Med 2009;46(6):836-41.

[52] Sarkkinen E, Korhonen M, Erkkila A, Ebeling T, Uusitupa M. Effect of apolipoprotein E pol-
ymorphism on serum lipid response to the separate modification of dietary fat and dietary
cholesterol. Am J Clin Nutr 1998;68(6):1215-22.

[53] Wolff E, Vergnes MF, Defoort C, Planells R, Portugal H, Nicolay A, et al. Cholesterol absorption
status and fasting plasma cholesterol are modulated by the microsomal triacylglycerol transfer
protein -493 G/T polymorphism and the usual diet in women. Genes Nutr 2011;6(1):71-9.

[54] Ordovas JM, Lopez-Miranda J, Mata P, Perez-Jimenez E Lichtenstein AH, Schaefer E]J. Gene-
diet interaction in determining plasma lipid response to dietary intervention. Atherosclerosis
1995;118(Suppl.):S11-27. 266 Nutrigenetics

[55] Ordovas JM. Gene-diet interaction and plasma lipid responses to dietary intervention. Bioche-
mical Society Transactions 2002;30(2):68-73.

[56] Dumont ], Huybrechts I, Spinneker A, Gottrand F Grammatikaki E, Bevilacqua N, et al.
FADSI genetic variability interacts with dietary alpha-linolenic acid intake to affect serum
non-HDL-cholesterol concentrations in European adolescents. ] Nutr 2011;141(7):1247-53.

[57] Ordovas JM, Corella D, Cupples LA, Demissie S, Kelleher A, Coltell O, et al. Polyunsaturated
fatty acids modulate the effects of the APOA1 G-A polymorphism on HDL-cholesterol con-
centrations in a sex-specific manner: the Framingham Study. Am J Clin Nutr 2002;75(1):38-46.



Nutrigenetik Uzun Siireli Saghgi Nasil Etkiler? BOLUM 5 @

[58] Rantala M, Rantala T'T, Savolainen MJ, Friedlander Y, Kesaniemi YA. Apolipoprotein B gene
polymorphisms and serum lipids: meta-analysis of the role of genetic variation in responsive-
ness to diet. Am J Clin Nutr 2000;71(3):713-24.

[59] Clarke R, Bennett DA, Parish S, Verhoef P, Dotsch-Klerk M, Lathrop M, et al. Homocysteine
and coronary heart disease: meta-analysis of MTHFR case-control studies, avoiding publicati-
on bias. PLoS Med 2012;9(2):-1001177.

[60] Wilson CP, Ward M, McNulty H, Strain JJ, Trouton TG, Horigan G, et al. Riboflavin offers a
targeted strategy for managing hypertension in patients with the MTHFR 677TT genotype: a
4-y follow-up. Am J Clin Nutr 2012;95(3):766-72.

[61] Sofi F, Conti AA, Gori AM, Eliana Luisi ML, Casini A, Abbate R, et al. Coffee consumption
and risk of coronary heart disease: a meta-analysis. Nutrition, metabolism, and cardiovascular
diseases: NMCD 2007;17(3):209-23.

[62] Rasmussen BB, Brix TH, Kyvik KO, Brosen K. The interindividual differences in the 3-demt-
hylation of caffeine alias CYP1A2 is determined by both genetic and environmental factors.
Pharmacogenetics 2002;12(6):473-8.

[63] Cornelis MC, El-Sohemy A, Kabagambe EK, Campos H. Coffee, CYP1A2 genotype, and risk of
myocardial infarction. JAMA 2006;295(10):1135-41.

[64] Lapostolle E, Surget V, Borron SW, Desmaizieres M, Sordelet D, Lapandry C, et al. Severe pul-
monary embolism associated with air travel. N Engl ] Med 2001;345(11):779-83.

[65] Bartholomew JR, Schaffer JL, McCormick GF. Air travel and venous thromboembolism: mini-
mizing the risk. Cleve Clin ] Med 2011;78(2):111-20.

[66] Lilienfeld DE. Decreasing mortality from pulmonary embolism in the United States, 1979¢1996.
Int J Epidemiol 2000;29(3):465-9.

[67] Ceelie H, Spaargaren-van Riel CC, Bertina RM, Vos HL. G20210A is a functional mutation
in the prothrombin gene; effect on protein levels and 30-end formation. ] Thromb Haemost
2004;2(1):119-27.

[68] Glynn RJ, Ridker PM, Goldhaber SZ, Zee RY, Buring JE. Effects of random allocation to vitamin
E supplementation on the occurrence of venous thromboembolism: report from the Women’s
Health Study. Circulation 2007;116(13):1497-503.

[69] Zee RY, Glynn RJ, Cheng S, Steiner L, Rose L, Ridker PM. An evaluation of candidate genes
of inflammation and thrombosis in relation to the risk of venous thromboembolism: The Wo-
men’s Genome Health Study. Circ Cardiovasc Genet 2009;2(1):57-62.

[70] Bezemer ID, Bare LA, Arellano AR, Reitsma PH, Rosendaal FR. Updated analysis of gene vari-
ants associated with deep vein thrombosis. JAMA 2010;303(5):421-2.

[71] Peden DB. The role of oxidative stress and innate immunity in O(3) and endotoxin-induced
human allergic airway disease. Immunol Rev 2011;242(1):91-105.

[72] Versari D, Daghini E, Rodriguez-Porcel M, Sattler K, Galili O, Pilarczyk K, et al. Chronic anti-
oxidant supplementation impairs coronary endothelial function and myocardial perfusion in
normal pigs. Hypertension 2006;47(3):475-81.

[73] Romieu I, Sienra-Monge JJ, Ramirez-Aguilar M, Moreno-Macias H, Reyes-Ruiz NI, Estela del
Rio-Navarro B, et al. Genetic polymorphism of GSTM1 and antioxidant supplementation inf-
luence lung function in relation to ozone exposure in asthmatic children in Mexico City. Tho-
rax 2004;59(1):8-10.

[74] Romieu I, Mannino DM, Redd SC, McGeehin MA. Dietary intake, physical activity, body mass
index, and childhood asthma in the Third National Health And Nutrition Survey (NHANES
IIT). Pediatr Pulmonol 2004;38(1):31-42. Health Effects CHAPTER 5 267

[75] Nurmatov U, Devereux G, Sheikh A. Nutrients and foods for the primary prevention of asthma
and allergy: systematic review and meta-analysis. ] Allergy Clin Immunol 2011;127(3):724-33.

[76] Dickens C. Bleak House, Chapter XVI, Tom-All-Alone’s. London: Bradbury & Evans. Transc-
ript of the UNC copy can be found at, http://www.ibiblio.org/dickens/html/42049.html; 1852.
p.155.

[77] Oda M, Satta Y, Takenaka O, Takahata N. Loss of urate oxidase activity in hominoids and its



@ Nutrigenetik: Kisisel Beslenme Bilimini Uygulamak

evolutionary implications. Mol Biol Evol 2002;19(5):640-53.

[78] Johnson RJ, Andrews P, Benner SA, Oliver W, Theodore E. Woodward award. The evolution
of obesity: insights from the mid-Miocene. Trans Am Clin Climatol Assoc 2010; 121:295-305.
discussion 308.

[79] Le MT, Shafiu M, Mu W, Johnson R]. SLC2A9da fructose transporter identified as a novel uric
acid transporter. Nephrol Dial Transplant 2008;23(9):2746-9.

[80] Cheeseman C. Solute carrier family 2, member 9 and uric acid homeostasis. Curr Opin Nephrol
Hypertens 2009;18(5):428-32.

[81] Woodward OM, Kottgen A, Coresh J, Boerwinkle E, Guggino WB, Kottgen M. Identification of
a urate transporter, ABCG2, with a common functional polymorphism causing gout. Proc Natl
Acad Sci U S A 2009;106(25):10338-42.

[82] Jutabha P, Anzai N, Kitamura K, Taniguchi A, Kaneko S, Yan K, et al. Human sodium phosphate
transporter 4 (hNPT4/SLC17A3) as a common renal secretory pathway for drugs and urate. J
Biol Chem 2010;285(45):35123-32.

[83] Meotti FC, Jameson GN, Turner R, Harwood DT, Stockwell S, Rees MD, et al. Urate as a phy-
siological substrate for myeloperoxidase: implications for hyperuricemia and inflammation. J
Biol Chem 2011;286(15):12901-11.

[84] Puig JG, Michan AD, Jimenez ML, Perez de Ayala C, Mateos FA, Capitan CF, et al. Female gout.
Clinical spectrum and uric acid metabolism. Arch Intern Med 1991;151(4):726-32.

[85] Fujimori S, Hidaka Y, Davidson BL, Palella TD, Kelley WN. Identification of a single nucleotide
change in a mutant gene for hypoxanthine-guanine phosphoribosyltransferase (HPRT Ann
Arbor). Hum Genet 1988;79(1):39-43.

[86] Davidson BL, Pashmforoush M, Kelley WN, Palella TD. Human hypoxanthine-guanine
phosphoribosyltransferase deficiency. The molecular defect in a patient with gout (HPRTAsh-
ville). J Biol Chem 1989;264(1):520-5.

[87] Nguyen KV, Naviaux RK, Paik KK, Nyhan WL. Novel Mutations in the Human HPRT Gene.
Nucleosides Nucleotides Nucleic Acids 2011;30(6):440-5.

[88] Ea HK, Bardin T, Jinnah HA, Aral B, Liote E, Ceballos-Picot I. Severe gouty arthritis and mild
neurologic symptoms due to F199C, a newly identified variant of the hypoxanthine guanine
phosphoribosyltransferase. Arthritis Rheum 2009;60(7):2201-4.

[89] Phipps-Green AJ, Hollis-Moffatt JE, Dalbeth N, Merriman ME, Topless R, Gow PJ, et al. A
strong role for the ABCG2 gene in susceptibility to gout in New Zealand Pacific Island and
Caucasian, but not Maori, case and control sample sets. Hum Mol Genet 2010;19(24):4813-9.

[90] Yang Q, Kottgen A, Dehghan A, Smith AV, Glazer NL, Chen MH, et al. Multiple genetic loci
influence serum urate levels and their relationship with gout and cardiovascular disease risk
factors. Circ Cardiovasc Genet 2010;3(6):523-30.

[91] Tu HP, Chen CJ, Tovosia S, Ko AM, Lee CH, Ou TT, et al. Associations of a non-synonymous
variant in SLC2A9 with gouty arthritis and uric acid levels in Han Chinese subjects and Solo-
mon Islanders. Ann Rheum Dis 2010;69(5):887-90.

[92] Stark K, Reinhard W, Grassl M, Erdmann J, Schunkert H, Illig T, et al. Common polymorphis-
ms influencing serum uric acid levels contribute to susceptibility to gout, but not to coronary
artery disease. PLoS One 2009;4(11):-7729.

[93] Kolz M, Johnson T, Sanna S, Teumer A, Vitart V, Perola M, et al. Meta-analysis of 28,141 indi-
viduals identifies common variants within five new loci that influence uric acid concentrations.
PLoS Genet 2009;5(6):-1000504.

[94] Cea Soriano L, Rothenbacher D, Choi HK, Garcia Rodriguez LA. Contemporary epidemiology
of gout in the UK general population. Arthritis Res Ther 2011;13(2):R39.

[95] Choi HK, Willett W, Curhan G. Fructose-rich beverages and risk of gout in women. JAMA
2010;304(20):2270€8. 268 Nutrigenetics

[96] Choi HK, Atkinson K, Karlson EW, Willett W, Curhan G. Purine-rich foods, dairy and protein
intake, and the risk of gout in men. N Engl ] Med 2004;350(11):1093-103.

[97] Choi HK, Gao X, Curhan G. Vitamin C intake and the risk of gout in men: a prospective study.



Nutrigenetik Uzun Siireli Saghgi Nasil Etkiler? BOLUM 5 @

Arch Intern Med 2009;169(5):502-7.

[98] Juraschek SP, Miller 3rd ER, Gelber AC. Effect of oral vitamin C supplementation on serum
uric acid: A meta-analysis of randomized controlled trials. Arthritis Care Res (Hoboken) 2011
Sep;63(9):1295-306.

[99] Rose BS. Gout in Maoris. Semin Arthritis Rheum 1975;5(2):121-45.

[100] Klemp P, Stansfield SA, Castle B, Robertson MC. Gout is on the increase in New Zealand. Ann
Rheum Dis 1997;56(1):22-6.

[101] Hollis-Moffatt JE, Xu X, Dalbeth N, Merriman ME, Topless R, Waddell C, et al. Role of the
urate transporter SLC2A9 gene in susceptibility to gout in New Zealand Maori, Pacific Island,
and Caucasian case-control sample sets. Arthritis Rheum 2009; 60(11):3485-92.

[102] Simmonds HA, McBride MB, Hatfield PJ, Graham R, McCaskey J, Jackson M. Polynesian
women are also at risk for hyperuricaemia and gout because of a genetic defect in renal urate
handling. Br ] Rheumatol 1994;33(10):932-7.

[103] Hollis-Moffatt JE, Gow PJ, Harrison AA, Highton J, Jones PB, Stamp LK, et al. The SLC2A9
nonsynonymous Arg265His variant and gout: evidence for a population-specific effect on se-
verity. Arthritis Res Ther 2011;13(3):R85.

[104] Manini TM, Patel KV, Bauer DC, Ziv E, Schoeller DA, Mackey DC, et al. European ancestry
and resting metabolic rate in older African Americans. Eur J Clin Nutr 2011;65(6):663-7.

[105] Nagai N, Sakane N, Tsuzaki K, Moritani T. UCP1 genetic polymorphism (-3826 A/G) dimi-
nishes resting energy expenditure and thermoregulatory sympathetic nervous system activity
in young females. Int ] Obes (Lond) 2011;35(8):1050-5.

[106] Martinez-Hervas S, Mansego ML, de Marco G, Martinez F, Alonso MP, Morcillo S, et al. Pol-
ymorphisms of the UCP2 gene are associated with body fat distribution and risk of abdominal
obesity in Spanish population. Eur J Clin Invest 2012;42(2):171-8.

[107] JiaJ), Tian YB, Cao ZH, Tao LL, Zhang X, Gao SZ, et al. The polymorphisms of UCP1 genes as-
sociated with fat metabolism, obesity and diabetes. Molecular Biology Reports 2010;37(3):1513-
22.

[108] Herrmann SM, Wang JG, Staessen JA, Kertmen E, Schmidt-Petersen K, Zidek W, et al. Un-
coupling protein 1 and 3 polymorphisms are associated with waist-to-hip ratio. ] Mol Med
(Berl) 2003;81(5):327-32.

[109] Martinez-Hervas S, Mansego ML, de Marco G, Martinez F, Alonso MP, Morcillo S, et al. Pol-
ymorphisms of the UCP2 gene are associated with body fat distribution and risk of abdominal
obesity in Spanish population. Eur J Clin Invest 2012;42(2):171-8.

[110] Dalgaard LT. Genetic Variance in Uncoupling Protein 2 in Relation to Obesity, Type 2 Di-
abetes, and Related Metabolic Traits: Focus on the Functional -866G>A Promoter Variant
(rs659366). Journal of Obesity 2011;2011:340241.

[111] de Luis DA, Aller R, Izaola O. Gonzalez Sagrado M, Conde R. Association of -55ct Polymorp-
hism of Ucp3 Gene with Fat Distribution, Cardiovascular Risk Factors and Adipocytokines in
Patients with Type 2 Diabetes Mellitus. Journal Endocrinological Investigation 2012;35(7):625-
8.

[112] Kubaszek A, Pihlajamaki J, Punnonen K, Karhapaa P, Vauhkonen I, Laakso M. The C-174G
promoter polymorphism of the IL-6 gene affects energy expenditure and insulin sensitivity.
Diabetes 2003;52(2):558-61.

[113] Di Renzo L, Carbonelli MG, Bianchi A, Tacopino L, Fiorito R, Di Daniele N, et al. Body com-
position changes after laparoscopic adjustable gastric banding: what is the role of -174G>C
interleukin-6 promoter gene polymorphism in the therapeutic strategy? Int J Obes (Lond)
2012;36(3):369-78.

[114] Vink JM, Boomsma DI, Medland SE, de Moor MH, Stubbe JH, Cornes BK, et al. Variance
components models for physical activity with age as modifier: a comparative twin study in
seven countries. Twin Res Hum Genet 2011;14(1):25-34. Health Effects CHAPTER 5 269

[115] De Moor MH, Liu YJ, Boomsma DI, Li J, Hamilton JJ, Hottenga JJ, et al. Genome-wide as-
sociation study of exercise behavior in Dutch and American adults. Med Sci Sports Exerc



@ Nutrigenetik: Kisisel Beslenme Bilimini Uygulamak

2009;41(10):1887-95.

[116] Pooley EC, Fairburn CG, Cooper Z, Sodhi MS, Cowen PJ, Harrison PJ. A 5-HT2C receptor
promoter polymorphism (HTR2Cd759C/T) is associated with obesity in women, and with re-
sistance to weight loss in heterozygotes. American journal of medical genetics Part B, Neurops-
ychiatric Genetics: the official publication of the International Society of Psychiatric Genetics
2004;126B(1):124-7.

[117] Phillips CM, Kesse-Guyot E, McManus R, Hercberg S, Lairon D, Planells R, et al. High dietary
saturated fat intake accentuates obesity risk associated with the fat mass and obesity-associated
gene in adults. ] Nutr 2012;142(5):824-31.

[118] McCaffery JM, Papandonatos GD, Peter I, Huggins GS, Raynor HA, Delahanty LM, et al.
Obesity susceptibility loci and dietary intake in the Look AHEAD Trial. Am J Clin Nutr 2012
Jun;95(6):1477-86.

[119] Sarzynski MA, Jacobson P, Rankinen T, Carlsson B, Sjostrom L, Bouchard C, et al. Associati-
ons of markers in 11 obesity candidate genes with maximal weight loss and weight regain in the
SOS bariatric surgery cases. Int ] Obes (Lond) 2011;35(5):676-83.

[120] Moleres A, Ochoa MC, Rendo-Urteaga T, Martinez-Gonzalez MA, Azcona San Julian MC,
Martinez JA, et al. Dietary fatty acid distribution modifies obesity risk linked to the rs9939609
polymorphism of the fat mass and obesity-associated gene in a Spanish casecontrol study of
children. Br ] Nutr 2012;107(4):533-8.

[121] Qi L, Kraft P, Hunter D], Hu FB. The common obesity variant near MC4R gene is associated
with higher intakes of total energy and dietary fat, weight change and diabetes risk in women.
Hum Mol Genet 2008;17(22):3502-8.

[122] Bedi G, Foltin RW, Gunderson EW, Rabkin J, Hart CL, Comer SD, et al. Efficacy and tolera-
bility of high-dose dronabinol maintenance in HIV-positive marijuana smokers: a controlled
laboratory study. Psychopharmacology (Berl) 2010;212(4):675-86.

[123] Bienertova-Vasku J, Bienert P, Slovackova L, Sabilkova L, Piskackova Z, Forejt M, Splichal Z,
Zlamal F, Vasku A. Variability in CNR1 locus influences protein intake and smoking status in
the Central-European population. Nutritional Neuroscience 2012;15(4): 163-70.

[124] Peeters A, Beckers S, Mertens I, Van Hul W, Van Gaal L. The G1422A variant of the cannabi-
noid receptor gene (CNR1) is associated with abdominal adiposity in obese men. Endocrine
2007;31(2):138-41.

[125] Flanagan JM, Gerber AL, Cadet JL, Beutler E, Sipe JC. The fatty acid amide hydrolase 385 A/A
(P129T) variant: haplotype analysis of an ancient missense mutation and validation of risk for
drug addiction. Hum Genet 2006;120(4):581-8.

[126] de Luis DA, Sagrado MG, Aller R, Izaola O, Conde R, Romero E. C358A missense poly-
morphism of the endocannabinoid degrading enzyme fatty acid amide hydrolase (FAAH) and
insulin resistance in patients with diabetes mellitus type 2. Diabetes Research Clinical Practice
2010;88(1):76-80.

[127] Ren D, Zhou Y, Morris D, Li M, Li Z, Rui L. Neuronal SH2B1 is essential for controlling energy
and glucose homeostasis. ] Clin Invest 2007;117(2):397-406.

[128] Corella D, Peloso G, Arnett DK, Demissie S, Cupples LA, Tucker K, et al. APOA2, dietary fat,
and body mass index: replication of a gene-diet interaction in 3 independent populations. Arch
Intern Med 2009;169(20):1897-906.

[129] Fryirs MA, Barter PJ, Appavoo M, Tuch BE, Tabet F, Heather AK, et al. Effects of high-density
lipoproteins on pancreatic beta-cell insulin secretion. Arteriosclerosis Thrombosis Vascular Bi-
ology 2010;30(8):1642-8.

[130] Smith CE, Ordovas JM, Sanchez-Moreno C, Lee YC, Garaulet M. Apolipoprotein A-II poly-
morphism: relationships to behavioural and hormonal mediators of obesity. Int ] Obes (Lond)
2012;36(1):130-6.

[131] Garaulet M, Lee YC, Shen J, Parnell LD, Arnett DK, Tsai MY, et al. CLOCK genetic variation
and metabolic syndrome risk: modulation by monounsaturated fatty acids. Am J Clin Nutr
2009;90(6):1466-75. 270 Nutrigenetics



Nutrigenetik Uzun Siireli Saghgi Nasil Etkiler? BOLUM 5 @

[132] Garaulet M, Corbalan MD, Madrid JA, Morales E, Baraza JC, Lee YC, et al. CLOCK gene is
implicated in weight reduction in obese patients participating in a dietary programme based on
the Mediterranean diet. Int ] Obes (Lond) 2010;34(3):516-23.

[133] Moleres A, Ochoa MC, Rendo-Urteaga T, Martinez-Gonzalez MA, Azcona San Julian MC,
Martinez JA, et al. Dietary fatty acid distribution modifies obesity risk linked to the rs9939609
polymorphism of the fat mass and obesity-associated gene in a Spanish casecontrol study of
children. Br ] Nutr 2012;107(4):533-8.

[134] Corella D, Qi L, Sorli JV, Godoy D, Portoles O, Coltell O, et al. Obese subjects carrying the
11482G>A polymorphism at the perilipin locus are resistant to weight loss after dietary energy
restriction. J Clin Endocrinol Metab 2005;90(9):5121-6.

[135] Nischalke HD, Berger C, Luda C, Berg T, Muller T, Grunhage E et al. The PNPLA3 rs738409
148M/M genotype is a risk factor for liver cancer in alcoholic cirrhosis but shows no or weak
association in hepatitis C cirrhosis. PLoS One 2011;6(11):-27087.

[136] Sevastianova K, Kotronen A, Gastaldelli A, Perttila J, Hakkarainen A, Lundbom J, et al. Ge-
netic variation in PNPLA3 (adiponutrin) confers sensitivity to weight loss-induced decrease in
liver fat in humans. Am J Clin Nutr 2011;94(1):104-11.

[137] Kiel DP, Demissie S, Dupuis J, Lunetta KL, Murabito JM, Karasik D. Genome-wide association
with bone mass and geometry in the Framingham Heart Study. BMC Med Genet 2007;8(Suppl.
1):S14.

[138] Obermayer-Pietsch BM, Bonelli CM, Walter DE, Kuhn R]J, Fahrleitner-Pammer A, Berghold
A, et al. Genetic predisposition for adult lactose intolerance and relation to diet, bone density,
and bone fractures. ] Bone Min Res 2004;19(1):42-7.

[139] Tolonen S, Laaksonen M, Mikkila V; Sievanen H, Mononen N, Rasanen L, et al. Lactase gene
¢/t(-13910) polymorphism, calcium intake, and pQCT bone traits in Finnish adults. Calcif Tis-
sue Int 2011;88(2):153-61.

[140] Chatzipapas C, Boikos S, Drosos GI, Kazakos K, Tripsianis G, Serbis A, et al. Polymorphisms
of the vitamin D receptor gene and stress fractures. Horm Metab Res 2009;41(8):635-40.

[141] Casas JP, Bautista LE, Humphries SE, Hingorani AD. Endothelial nitric oxide synthase genoty-
pe and ischemic heart disease: meta-analysis of 26 studies involving 23028 subjects. Circulation
2004;109(11):1359-65.

[142] Hillermann R, Carelse K, Gebhardt GS. The Glu298Asp variant of the endothelial nitric oxide
synthase gene is associated with an increased risk for abruptio placentae in pre-eclampsia. J
Human Genetics 2005;50(8):415-9.

[143] George TW, Waroonphan S, Niwat C, Gordon MH, Lovegrove JA. The Glu298Asp single nuc-
leotide polymorphism in the endothelial nitric oxide synthase gene differentially affects the
vascular response to acute consumption of fruit and vegetable puree based drinks. Molecular
Nutrition Food Res 2012;56(7):1014-24.



BOLUM 6
Son Bulgularin Ne Anlama

Geldigini Nasil Bilebiliriz?

TERIMLER

«  Alel: Bir lokusta bulunan DNA dizileri.
Otozomal: Sayili kromozomlarin birinin kalitsallikla iliskisi.
Kodominant: iki 6zelligin ayni anda gériilebildigi kalitim durumu.

«  Uyum: Kardesler arasinda bir 6zellik veya fenotipin benzerlik derecesi.

+ Es segregasyon: Kisisel 6zelliklerin veya lokuslarin birlikte kalitsallik egilimi.

+  Baskin: Ozelligin her zaman heterozigot durumdaki diger (cekinik) 6zelligi gegersiz
kildigr kalitim durumu.
Epistaz: Bir lokusun uzak bir lokusta 6zelliklerin goriinimiini etkiledigi yer.
Genotip: Kalitsal varyantlarin bir gen lokusunda kombinasyonu.

+  Knock-in modeli: Hedeflenen genom dizisinin degistiriimesiyle olusan hayvanin
susu.

+  Knockout modeli: Bir genin hedefe yonelik silinmesi ile olusan hayvanin susu.

+  Baglanti dengesizligi: iki alelin veya lokusun istatistiksel iliskisi.
LoD skoru: Olasiliklarin logaritmasi; iki 6zellik veya lokus arasindaki mesafenin
Olgusd.

*  Mendel randomizasyonu: Sonuglarin genotip ile karsilastirildigi bir calisma tasarimi.

+  Monozigotik ikizler: Ayni dollenmis yumurtadan yetistirilen kardesler.

+  Fenotip: Dis veya biyolojik goriiniim.

+  QTL: Niceliksel 6zellik lokusu (¢ogul lokus).
Resesif: Ozelligin heterozigot durumdaki diger (baskin) dzellik tarafindan daima
gegersiz kilindigi kalitim durumu.

+  Segregasyon (Irk) analizi: Nesiller boyunca 6zellik oranlarinin incelenmesi.

OZET

Nutrigenetik bulgularin, sonuglarin ve hipotezlerin gegerliligini ve uygunlugunu deger-
lendirmek igin ilk 6n kosul, yaygin olarak kullanilan arastirma yontemlerini anlamaktir.
In vitro calismalar, hayvan deneyleri, popiilasyon galismalari ve klinik aragtirmalar hak-
kinda bir rapor labirentinde ilerlemelisiniz. Genetikgiler, genetik olarak degistirilmis hiic-
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ve yorumsal hatalar her zaman kafamizi karistirmak i¢in komplo kuruyor. Bu potansiyel
sorunlarin farkinda olmak, bildirilen bulgular: perspektifte tutmamiza yardimei olacaktir.
En onemlisi, kritik kararlar almak i¢in ilk bulgulara giivenilmesinden 6nce hastanin ye-
niden degerlendirilmesi ve tekrarlanmasidir. $imdi, kanitlarin yeterince gii¢lii oldugunu
varsayalim, ama pratikte dyle mi? Bir sonraki boliim, gelecek vaat eden nutrigenetik kom-
binasyonlarin gergek kullanim potansiyelini aragtiracaktir.
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TERIMLER

+  DRI: Diyet Referans Alimlari, saglikli insanlar i¢in alim onerilerini 6zetler.
EAR: Tahmini Ortalama Gereksinim, gruplarin yeterliliginin degerlendirilmesi igin
kullanilan alim diizeyidir.

+  Cok modlu dagilim: Farkli ortalamalari olan alt gruplarin olusturdugu normal olmayan
dagihmdir.

+  RDA: Onerilen Diyet Alimi, cogu insanin ihtiyaglarini karsilayan alim seviyesidir.

OZET

Nutrigenetik bilim ve uygulamanin bir¢ok farkli kullanimi vardir. En ¢ok 6nemli olan
kavramlari ise beslenmeye bireysel duyarlilig1 diisiindiirmekte ve bu konseptlerle ben-
zerlik gostermektedir. Nutrigenetik testler; beklenen saglik yarari, gerekli performans,
laboratuvar analizleri ve maliyetleri hesaba katilarak dikkatli bir sekilde segilmelidir. Etik
kaygilar genellikle 6zerklik ve gizlilik ile ilgilidir. Hastalar ve danisanlar basta kendilerini
i¢ine aldiklar1 durumu anlamalidir. Téim genetik testler agik ve net bir sekilde belgelenmis
onam bilgisi icermeli ve bireylerin rizasini gerektirmektedir. Saglik hizmeti sunuculari-
nin, genetik analizlerin yanlis sonuglar verebilecegini bilmesi gerekmektedir. Diger labo-
ratuvar testleri kadar sik olmasa da sonuglarin yorumlanmas yeni arastirmalarla birlikte
degisebilmektedir.

Kisisellestirilmis beslenmenin pratik uygulamasina ilgi artmaya devam etmektedir. Genel
tiiketiciler, derinlemesine rehberlik olmadan beslenme profillerini degistirememektedir.
Bu durum, bireysellestirilmis metin mesajlar1 veya daha kapsaml bilgisayar tabanli bes-
lenme rehberligi ile yapilabilmektedir.

Popiilasyon ¢apinda kilavuzlarin ve tiim diizeylerdeki beslenme arastirmalarinin gelisti-
rilmesi i¢in, bireylerin farkli beslenme ihtiyaglarinin daha iyi anlagilmasi gerekmektedir.
Artik ¢ogu insanin belirli bir beslenme faktoriine az ya da ¢ok ayni sekilde yanit verdigi
varsayimi kabul gormemektedir. Beslenme kilavuzlarimin gelistirilmesinde yeni analitik
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