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scientific reports

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

Hyeon Yang™?, Ba Ram Lee!, Seunghoon Lee', Sun A Ock?, Keon Bong OhY, Yong Kin Jo?,
Poongyeon Lee’, Haesun Lee?, Jae Yong Han® & Sung June Byun®

& germinal disc lecated on the egg yolk suwface deives genetic medification. Windowed and surogate
eggshell incubation methods have been dewelopad, but these exhdbitlimited abilities to generate
transgenic chiceens. in the present study, we Investigated the frequency of observing the gesminad
disc according to the preincubation positioning direction and time and found that it depended on
those conditicns, but only a few chicks [2.8-5.6%) hatched using the windcwed method. Than,

wiz attampted to bmprove surrogate method via one- or two-step procedures. All eggs, induding
surrogates that were 10 g heavier than the donor eggs, were obtained from a poultry flock of the same
age. With the one.step sunregate methed, where the donor egg was transferred only once throwgh

a 3.5 crm bole on the point end, at the first day of preincubatson, into the surogate eqg, the surawal
rate at day & was 30.8%, and the hatching rate was 11.8%. With the two-step surrogate mathod
itransfer was an the Ist and &th day of Incubation], the survival raite at day & was improved to 50.7%,
and a hatching ate of 70.0% was achieved. Therefore, this method can be effective forin ove artificial
Iincuhation.

}atige X appears on the surface of the egg wollk, and eggaheils
mpts based on i g
ickem embeyns'

Ciermisal disc a1 Eyal-giladi and Kochay (EGE
ke it physically impessble ta directly abserve and apprnach the dis:. Thees, masy
Y incabation have bees conductad 1o rewch the disc and medIfy te genos §
A windowed eggshell incobation system, which involves antificlally making cter hole om top ol
cigshellsand then crvering it with scaling materisl, 1s & simple methedd’. On the other hund, 2 sarro gaie eggshell
incubatios sysem i o eelatively vlves iramsderring che rgg yolk bro surmogaie eggshells
e i I;::%m.m.lx ued turkey eggs are
s in Spsteom 0 and 111" Based an
e potencial
the avian oviems, u cracial step in developing claning
e eflorists
The haiching rates by the wirdowed method have been Improved by the developesent of varioes stirsegles *
However, few stadles regarding location of the disc based on imaging methods are avallable® . Moreover, It b
still difficul to detemaine the kocation of the disc ls freshily laid fertile eggs within the 1-cm-dismeter boke, which
nconirolled movement of egg volk. Addiilonally. the surmgaie method, which shows imperssive
pited by the requiremesr of 4 second sarn [ the second surragalc cgg
egg which is a1 least I noH egE Wil aired in
Sysiem [11' se very large eggs e chtalmed from other poclry Socks. He the eggs exiernally
obtained from other flocks are not perfealy fres of svias tranemingdde end ansovarian wrassmined diseases
such a5 SalmoneRa™ and mycoplama ™.
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Korsa “email: poel 7T DRoma by
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