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Improved surrogate eggshell
incubation system for assisted
reproductive technologies such
as cloning, genome modification,
and de-extinction efforts

Hyeon Yangh®, Bo Ram Lee!, Sevnghoon Lee!, Sun b, Ock?, Keon Bong Dh', Yong §in Jo?,
Poongyeon Lee’, Haesun Leel, Jae Yong Han® & Sung bune Byun®

& genminal disc lecated on the egg yolk surface drives genetic medification. Windowed and sumogate
eqgshell incubation methods have been devebopad, but these exhébitlimitad abilities to generaze
trans genic dhidoens. in the present study, we investigated the frequency of obserdng the geminad
disc acoording to the preincubation positioning direction and time and fownd that it depended on
thiose conditions, but onky & few chicks [2.8=5.6%) hatched using the windowed method. Then,

w attermpted to Emprove surrogate mathod via one. or two-step proosdures. Al oogs, induding
surrogates that were 10 g heavier than the donor egge, wene obtained from a pouttry Bock of the same
age. With the one-step sisnmogate method, whene the donor egg was transferred only ance throwgh

2 3.5 cm hole on the point end, at the first day of preincubation, into the ssregate egg, the surawal
rane abday & was 20.5%, and the hatching rate was 11.8%. With the two-step surregate method
(transfer was on the 1st and Grh day of incubation], the survhval mte an day & was improved to 50.7%,
and a hatching rate of 70.0% was achieved. Therefore, this method can be effective for in ove artificial
Imcushation.

Ciermisal diec @ Eyal-glladi and Kochay (EGK) stage X appears an the susflace of the egg vl and cgpabedls
malee it physically impossdide w direcily observe and appeosch the diec. Thiee, suany aiemps based on & o
embeyonlc incubation heve beem comdoctsd 10 reach the disc and medify tee genomes in diicken embryos'

A windowed sggshell incobation system., which invodves anificially makiog a 1-om-dismetes hole an jop ol
eggah el -and then covering it with sealing masrisl 1 6 simple methesd. On the other band 4 s gate eggebell
incubatie sywmem is s relatively comples methesd chal mwidves irensderring the oy yolk Enlo surnogaie eggshetls
sisde OF fwlce 1 the rurmogale msethesd, oo types o sarrogate edgs {the st deickes and secoad turkey eggs ae
appratimately 4 g aned 40§ heavier than the doner eggs, respectively) are used in System 1 and B0 Based an
the windowed snd surmgue eggahel iscuhation fptess et reprodocive beclnnlng les can have poeential
In faciliaing and cihaesing via visualizing and esnchesting The avian v, & crocisl step in developing cloniesg
birds. genamic. saondifed chickera and even in de-catinotion cfor™*

The hatching rates by che winadiwed mathod have been Impeoved by the developrsent of viriie: sirategles ©
However, fow shadiis regarding location of the dise heced o lmsging meihoids are avallabde™ = Mageaver, it s
stll dafficudt v determing e kearion of the disc s freddy lad Erile aggs withiin the 1-cni-dizmeter bobe, which
results from ancontrelled moverent of &g volk Additlonaly the surogate method, wikch shows inipressive
haichabidny®, is Umited by the requiresens of a secomd surrogaie egg. In Caie of using the second surmgaic egg
ebrained froam chickens, the surregme agg wlkch s an least 25-50 g heavies dlian donor egg wai reqalrad in
Sywien (11" These very large cgats must he obbalsed from orher peaXry focks. However, e eggs e diermally
eitabned from other flocks are not perlecily free of sviam tranemioebds end ansevarian trasemined diseaces
suzch as Salmanneila™ ansd mycoplasma™

“Aedral Botechnodogy Chvision, Matons bsrRuce of Asaral -Science, Rural -Develogenoss  Adenissrrabon,
Wiy 55355 Repolic ol Eomd. *Departmant of Agiculural Blotechalogy and Ressarch fstitute of Ageicubuim
and Lite Sciances, College of AgrituBung and Life Scendes, Seoul Nabonal Unietsity, Seoc 03026, Repubikc of
Korma el o TTTEGDR OGS ke
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