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Gene description

Gene and phenotype, combined

Phenotype description,
molecular basis known

Phenotype description or locus,
molecular basis unknown

Other, mainly phenotypes with
suspected mendelian basis

15474 743 51 37 16,305
35 0 0 0 35
5451 345 5 33
Total: 9,149
1,420 118 4 0

1,647 103 3 O

Totals

24,047 1,309 63 70 25,489

OMIM: Online Mendelian Inheritance in Man (https://www.ncbi.nim.nih.gov/omim) 2
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Bioethics Council Rules Heritable Genome
Editing "Ethically Acceptable” In Certain
Circumstances

m @ jul 18 2018 | by Ruaiel | Mackergiz, Soeror Edivor, Technclogy Betworas
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Heritable genome editing: 17 July 2018
action needed to secure responsible way forward
Nuffield Council of Bioethics (UK) .

Genome editing :

An inquiry by the Nufﬁg[_d Council on Bioethics
has concluded that editing the DNA of a human
embryo, sperm,.or egg 1o influence the
characteristics of a future person could be morally
permissible.
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Position along each chromosome
* Low-pass WGS

Lea RA et al., Human germline genome editing
Nature Cell Biology VOL 21, DECEMBER 2019, 1479-1489
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with G&T-seq

+ More DNA than single cells
| — Low-frequency events masked
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*» Screen for KO

* Analyse adult tissues

* Long term and intergenerational
follow-up
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Lea RA et al., Human germline genome editing
Nature Cell Biology VOL 21, DECEMBER 2019, 1479-1489

Table 1] A summary of human embryo CRISPR-Cas9-mediated genome editing experiments

Basic biclogy Preclinkcal
Technique HHEJ MNHEJ with HDR Base editing
two guides
Made of Indels Lasge Preclse genethc changes Single base-pair changes
editing deletions
Starting 2PN zygoltes 3P zygotes 2PH rygoles Mil-phase 3PN zygoles MNuchear 2PN
material (from IC50 with hat sperm danar)® oocytes transier Zygotes
dering K51 embryos {from IC51
with het
sparm)*
Gene target  FOLISFT CCRS Hibg Han GEPD HbE GEPD MYBPCI  MYBPC3 RMNF2 HBE FANCF HEB FBNT
On-target 5% of 15.4% 6.7 @7 HDR W% HDR  20%HDRE  25% HDRE  100% HDR  44.4% 5.5% HDR B75% C-T  36B% with 100% with 409% G-/ 100% G-A
ehHficiency cleavage- with 432 with 432 with ssDNA propased  withssODN - conversion desered targeted cormversion conversion
(=1aleley  stage rvutathon mutation  of total HDR with around nonsense  mukation (S.8% at cormect
cmbryos of tokal of total amplified matemmal target site mulation include additional  position
with anakysed anghysed allale® miations)
camplete
editing’
& non- 0% 50% 0% L] % W00% 0% 50% 0% 0% Mot 0 17.6% 0% $0.5%
masalcism reported
Off-targel Mone Hona None 100% MNoi Hol Mot Hong in Nons Noneintwo Mot Mot One off-targetin Mot Neone
effects analysed repaorbed reporbed reporied ans embrya  inthree embiryos reported reparted 33.3% analysed reparied
by wihode analysed embryos  analysed by WG5S
ENDME-5Eg analysed
Reference Fogarty etal,  Kangetal, 3016 Lipng aipl Tang et al., 2017 Ma et al /2017 Li'etal. 2017 Zhou et all 2007 Liang ot al., Zeng el al,
207 205 207 208

SF muittple experiments
donor is used to create &
ihe cleavage-ilage ol
hewenakagous snd jolnieg

re perfprmed. fthe makimiem efficiency is reported, Efficiency i calculsled 2 the number of embiryos containing ot baast o0 allele with the dssired edit oul of the todal nufmber of afmbryas eed i thal expenment, "WWhere a helaporypous spenm
carrying B mutatian 16 be ‘repaired, efficlency & calculated 2 the nomber of embeyos containing ot least one allele with the desined edit out of the total nuember of confirmed mutant ambeyos, *Of 1 embiryos acvested or collectod during
ment {pre-compaction). 5 had no detectabls wikd-tvpe POUSFT allales across all cells. ‘In This experimand, It has nof been provan uneguivacally that HOR with 1he materrad aliebe a5 o repads fkemiplate has occurered (see main 1ext), NHEL non-
R, hamelogy=tirected repaii; 2PN, two prondclear 3PN, Iripsonuclear] ICSL intracyioglasmis sperm injaction

Genome editing reveals a role for OCT4 in human embryogenesis. Nature 550:67-73, 2017
N OCT4 POU5F1

OCT4 iPS Yamanaka factors 16



https://fertilitysolutions.com.au/surplus-embryos/
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