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Uvod
1 Fascinantno istraživanje Harvardovog biologa Majkla Desaja, 

o gljivicama koje se mogu reprodukovati i klonalno i polno, 
pokazalo je da se gljivice koje se reprodukuju polno adapti-
raju dvaput brže u odnosu na svoje bespolno reprodukovane 
pandane, što omogućava redukovanje štetnih i širenje korisnih 
mutacija. Michael J. McDonald, Daniel P. Rice, and Michael 
M. Desai. “Sex Speeds Adaptation by Altering the Dynamics of 
Molecular Evolution.” Nature 531, no. 7593 (2016): 233–36. Vid: 
https://www.nature.com/articles/nature17143. 

2 Izvod iz pomenutog svedočenja, održanog 19. juna 2008. Vid. 
https://fas.org/irp/congress/2008_hr/genetics.pdf. 

Prvo poglavlje
U kome Darvin upoznaje Mendela

1 Za izuzetan vizuelni prikaz ovoga, vid. Courtney K. Ellison, 
Triana N. Dalia, Alfredo Vidal Ceballos, Joseph Che-Yen Wang, 
Nicolas Biais, Yves V. Brun, and Ankur B. Dalia. “Retraction of 
DNA-Bound Type IV Competence Pili Initiates DNA Uptake 
during Natural Transformation in Vibrio Cholerae.” Nature 
Microbiology, 2018, https://www.nature.com/articles/s41564-
018-0174-y, https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6582970/. 
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2 Priya Verma, “Reproduction and the Discovery of Sperm,” 
Elawoman, pristupljeno 25. juna, 2018; https://elawomn.quora.
com/Reproduction-and-the-Discovery-of-Sperm. 

3 F. Gilbert, “Structure of the Gametes,” u Developmental Biology, 
6th edition. (Sunderland, MA: Sinauer Associates, 2000), 
https://www.ncbi.nlm.nih.gov/books/NBK10005/. 

4 Neki antropolozi dokazuju da su ljudi počeli da domestikuju 
useve pre oko 23 hiljade godina. Vid. Ainit Snir, Dani Nadel, 
Iris Groman-Yaroslavski, Yoel Melamed, Marcelo Sternberg, 
Ofer Bar-Yosef, and Ehud Weiss. “The Origin of Cultivation and 
Proto-Weeds, Long Before Neolithic Farming,” Plos One 10, no. 
7 (2015), https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0131422. 

5 Većina ovih epigenetskih oznaka razvija se od nule u novo-
začetom organizmu, ali najnovija istraživanja pokazuju da se 
malom procentu ipak nasleđuju od roditelja datog organitma. 
Ovo je navelo neke naučnike da počnu da preispituju dosada-
šnje uverenje kako su teorije Žan-Batista Lamarka bile potpuno 
pogrešne. 

6 Za detaljniji istorijat sekvenciranja DNK, vid. James M. 
Heather and Benjamin Chain, “The Sequence of Sequencers: 
The History of Sequencing DNA,” Genomics 107, no. 1 (2016): 
1–8, https://www.sciencedirect.com/science/article/pii/
S0888754315300410?via%3Dihub. 

7 John J. Kasianowicz and Sergey M. Bezrukov, “On Three 
Decades of Nanopore Sequencing,” Nature Biotechnology 34 
(2016): 481–482; https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6301005/. 

8 “OMIM Entry Statistics,”, podatak od 24. jula 2018; http://www.
omim.org/statistics/entry. 

9 Vid. Jason L. Vassy et al., “The Impact of Whole-Genome 
Sequencing on the Primary Care and Outcomes of Healthy 
Adult Patients,” Annals of Internal Medicine 167, no. 3 (2017): 
159, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5856654/; 
i P. Natarajan et al., “Aggregate Penetrance of Genomic Variants 
for Actionable Disorders in European and African Americans,” 

Science Translational Medicine 8, no. 364 (2016), https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5823271/.

10 Rachel D. Melamed et al., “Genetic Similarity between Cancers 
and Comorbid Mendelian Diseases Identifies Candidate Driver 
Genes,” Nature Communications, no. 1 (2015), https://www.
nature.com/articles/ncomms8033. 

11 Vid. Lidewij Henneman et al., “Responsible Implementation 
of Expanded Carrier Screening,” European Journal of 
Human Genetics 24, no. 6 (June 2016): e1–e12. Objavljen na 
internetu16. marta 2016. https://www.nature.com/articles/
ejhg2015271; i Nancy C. Rose, “Expanded Carrier Screening: 
Too Much of a Good Thing?” Prenatal Diagnosis 35, no. 10 
(2015): 936–37, doi:10.1002/pd.4638. 

12 Heather Mason Kiefer, “Gallup Brain: The Birth of In Vitro 
Fertilization,” Gallup News, August 5, 2003, http://news.gallup.
com/poll/8983/gallup-brain-birth-vitro-fertilization.aspx. 

13 Kiefer, “Gallup Brain.”
14 John M. Haas, “Begotten Not Made: A Catholic View of 

Reproductive Technology,” Konferencija katoličkih biskupa 
Sjedinjenih Američkih Država, 1998, http://www.usccb.org/
issues-and-action/human-life-and-dignity/reproductive-tech-
nology/begotten-not-made-a-catholic-view-of-reproductive-
-technology.cfm. 

15 Jason Pontin, “Science Is Getting Us Closer to the End of 
Infertility,” Wired, March 27, 2018, https://www.wired.com/
story/reverse-infertility/. 

16 G. Edwards and R. L. Gardner, “Sexing of Live Rabbit 
Blastocysts,” Nature 214 (1967): 576–77, https://www.nature.
com/articles/214576a0. 

17 Genome Editing and Human Reproduction. Report. July 17, 
2018, Nuffield Council on Bioethics. https://nuffieldbioethics.
org/publications/genome-editing-and-human-reproduction, 
PDF, str. 10. 
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18 Henry T. Greely, The End of Sex and the Future of Human 
Reproduction (Cambridge: Harvard University Press, 2016): 
114, 331.

19 Matematika je malo složenija nego što nagoveštava ovaj preli-
minarni račun, zato što je PGT za određene kategorije genet-
skih poremećaja precizniji nego za neke druge. Recesivna stanja 
kod kojih su oba roditelja heterozigotna, na primer, bilo bi sta-
tistički lakše identifikovati nego dominantno stanje kod kojeg je 
jedan roditelj homozigotni nosilac, a drugi nenosilac.

20 Petula Dvorak, “Parents Who Refuse to Vaccinate Their 
Children Are Putting Others at Risk,” Washington Post, January 
26, 2015, https://www.washingtonpost.com/local/parents-who-
-refuse-tovaccinate-their-children-are-putting-others-at-ri-
sk/2015/01/26/9c538266-a5aa-11e4-a06b-9df2002b86a0_story.
html?utm_term=.3b17e2cf1ccf. 

21 “Vaccines Do Not Cause Autism,” Centers for Disease Control, 
od 23. novembra 2015, https://www.cdc.gov/vaccinesafety/con-
cerns/autism.html. 

22 Laura Entis, “Donald Trump Has Long Linked Autism 
to Vaccines. He Isn’t Stopping Now That He’s President,” 
Fortune, February 16, 2017, http://fortune.com/2017/02/16/
donald-trump-autism-vaccines/. 

23 Cary Funk, Brian Kennedy, and Meg Hefferon, “Public Opinion 
about Childhood Vaccines for Measles, Mumps, and Rubella,” 
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search.org/internet/wp-content/uploads/sites/9/2017/02/
PS_2017.02.02_Vaccines_FINAL.pdf. 

24 Norbert Gleicher and Raoul Orvieto, “Is the Hypothesis of 
Preimplantation Genetic Screening (PGS) Still Supportable? A 
Review,” Journal of Ovarian Research 10 (2017), https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5368937/. U kritičkom 
prikazu 455 publikacija na temu genetičkog skrininga, obja-
vljen u martu 2017, tvrdi se da je, prilikom skrininga ljudskih 
embriona u početnoj fazi na genetske anomalije, stopa lažno 
pozitivnih rezultata bila veća od pretpostavljene, zato što su 
obe ćelije s ovim mutacijama bile neravnomerno raspoređene 

među embrionima i zato što lekari nisu bili u potpunosti svesni 
sposobnosti embriona da sami isprave problem. 

25 Julian Quinones and Arijeta Lajka, “‘What Kind of Society 
Do You Want to Live In?’: Inside the Country Where Down 
Syndrome Is Disappearing,” CBS News, August 15, 2017, 
https://www.cbsnews.com/news/down-syndrome-iceland/. 

26 Susannah Maxwell, Carol Bower, and Peter O’Leary, “Impact 
of Prenatal Screening and Diagnostic Testing on Trends in 
Down Syndrome Births and Terminations in Western Australia 
1980 to 2013,” Prenatal Diagnosis 35 (2015): 1324–1330; 
Manya Koetse, “The Last Downer: China and the End of Down 
Syndrome,” What’s On Weibo, May 2, 2016, https://www.
whatsonweibo.com/china-endsyndrome/; Polina Bachlakova, 
“Why Are 95% of Danish Women Aborting Babies with Severe 
Developmental Disabilities?” VICE News, April 24, 2015, 
https://www.vice.com/da/article/ex9daw/why-are-95-of-danish-
-women-aborting-babies-with-severedevelopmental-disabili-
ties-020; Myrthe Jacobs et al., “Pregnancy Outcome Following 
Prenatal Diagnosis of Chromosomal Anomaly: A Record 
Linkage Study of 26,261 Pregnancies,” Plos One 11 (2016).

27 Yuval Levin, “Public Opinion and the Embryo Debates,” The 
New Atlantis 20 (2008): 47–62, https://www.thenewatlantis.
com/publications/public-opinion-and-the-embryo-debates. 

28 Jaime L. Natoli et al., “Prenatal Diagnosis of Down 
Syndrome: A Systematic Review of Termination Rates 
(1995–2011),” Prenatal Diagnosis 32 (2012): 142–153, 
http://onlinelibrary.wiley.com/doi/10.1002/pd.2910/
abstract;jsessionid=48749E1687B81B0E20AD9593. 

29 Henry T. Greely, The End of Sex and the Future of Human 
Reproduction (Cambridge: Harvard University Press, 2016).

30 Kees van Gool et al., “Understanding the Costs of Care for 
Cystic Fibrosis: An Analysis by Age and Health State,” Value 
in Health 16 (2013): 345–355, https://www.sciencedirect.com/
science/article/pii/S1098301512042684. Studija iz 2010. godine 
bila je daleko agresivnija u procenama ušteda koje bi donelo 
sprečavanje pojave cistične fibroze putem PGT procedure. 
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Tvrdeći kako prosečan dodatni trošak nege osobe sa cističnom 
fibrozom iznosi 63.127 dolara za prosečan životni vek od tride-
set sedam godina, autori procenjuju kumulativnu uštedu u peri-
odu od trideset sedam godina na 33,3 milijarde dolara, što je 
daleko veća cifra od moje. Pored toga, prema tvrdnjama autora, 
“mogao bi se sprečiti i kumulativni zbir od 618.714 godina 
patnji pacijenata zbog cistične fibroze, kao i hiljade abortusa”. 
Ove više procene samo dodatno potvrđuju isplativost univer-
zalnog skrininga embriona. I. Tur-Kaspa et al., “PGT for All 
Cystic Fibrosis Carrier Couples: Novel Strategy for Preventive 
Medicine and Cost Analysis.” Reproductive BioMedicine Online 
21, no. 2 (2010): 186–95. https://www.rbmojournal.com/article/
S1472-6483(10)00291-9/fulltext. 

31 Victoria Divino et al., “The Direct Medical Costs of 
Huntington’s Disease by Stage: A Retrospective Commercial 
and Medicaid Claims Data Analysis,” Journal of Medical 
Economics 16 (2013): 1043–1050, 

32 David Sable, “Why the Future of Precision Medicine Runs thro-
ugh the IVF Lab.” Forbes, April 22, 2018. https://bit.ly/2FF2NaS. 

33 “Findings Suggest Increased Number of IVF Cycles Can Be 
Beneficial,” The JAMA Network, December 22, 2015, https://
media.jamanetwork.com/news-item/findings-suggest-increa-
sed-number-of-ivf-cycles-can-be-beneficial/. 

34 Said M. Yildiz and M. Mahmud Khan, “Opportunities for 
Reproductive Tourism: Cost and Quality Advantages of Turkey 
in the Provision of In-Vitro Fertilization (IVF) Services,” BMC 
Health Services Research 16 (2016): 378, https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC4982316/. 

35 Ido Efrati, “Israel Remains an IVF Paradise as Number of 
Treatments Rises 11% in 2016,” Haaretz, May 11, 2017, https://
www.haaretz.com/israel-news/.premium-israel-remains-as-ivf-
-paradise-asnumber-of-treatments-rises-1.5470164. 

36 David Sable, “The Seven Trends That Define the Future of IVF,”  
Forbes, February 28, 2015,  https://www.forbes.com/sites/ 
davidsable/2015/02/28/the-seven-trends-that-define-the- 
-future-of-ivf/#2ace6bb9494b. 

37 Claire Cain Miller, “Freezing Eggs as Part of Employee Benefits: 
Some Women See Darker Message,” New York Times, October 
14, 2014, https://www.nytimes.com/2014/10/15/upshot/egg-
-freezing-as-a-work-benefit-some-women-see-darker-message.
html. 

38 Charlotte Alter, “Sheryl Sandberg Explains 
Why Facebook Covers Egg-Freezing,” Time, 
April 25, 2015, http://time.com/3835233/
sheryl-sandberg-explains-why-facebook-covers-egg-freezing/. 

39 The FertilityIQ Family Builder Workplace Index: 2017–2018, 
https://www.fertilityiq.com/topics/fertilityiq-data-and-notes/
fertilityiq-best-companies-to-work-for-family-builder-workpla-
ce-index-2017-2018. 

40 Cenim da je opšte prihvatanje preimplantacionog skrininga 
embriona rašireno u manjoj meri nego što se predviđalo. Razlog 
je verovatno to što je procedura još u ranoj fazi razvoja, skupa 
je, još ima dosta zemalja u kojima nije obuhvaćena zdravstve-
nim osiguranjem, a i medicinske i društvene norme još evolui-
raju. Moguće je da će se PGT u raznim delovima sveta prihva-
tati različitom brzinom, ali tvrdim da će to s vremenom ići sve 
brže, s najvećim porastom te stope u zemljama kao što je Kina.

Drugo poglavlje
Uspon na lestvici složenosti
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