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Abstract: With the advancements of stem cells and regenerative medicine, interspecies chimera has become a hot topic
and will pave a new way of providing donor sources in organ transplantation. However, the interspecies chimera is
confronted with a number of scientific questions and technical obstacles, including selections of appropriate embryonic
stage and appropriate culture medium; those factors will deeply influence the developmental balance between donor cells
and receptor embryos. Due to its relatively rapid reproductive cycle and similar organ size to human’s, porcine is a very
potential donor candidate to study these questions. To compare the development and chimeric efficiency of interspecies
embryos, we tested and evaluated three different culture systems, PZM-3 (Porcine zygotic medium), culture medium for
iPSCs (N2B27) and 3.5 h of N2B27 before PZM-3 (N2B27(3.5 h)), and two different embryonic stages, 8-cell and
blastocyst in mouse-porcine chimeric embryos using parthenogenetically activated porcine embryos and mouse induced
pluripotent stem cells (miPS). The results showed that, PZM-3 was beneficial for both development of chimeric embryos
and miPSCs proliferation in porcine embryos in the 8-cell injection group. After early blastocyst injection, the chimeric
efficiency did not appear significantly different among the three culture systems but was lower than 8-cell injection. In
summary, the results suggest that 8-cell injection and PZM-3 culture medium are more beneficial to the in vitro

development and chimeric efficiency of mouse-porcine chimeric embryos.

Keywords: interspecies chimera, induced pluripotent stem cells, chimeric injection, embryo development in vitro, porcine
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1.2.2
30 um 20 pm
30-35 C ( ) 5 mg/mL BSA TCM199
2h Eppendorf
3—6 mm ( COCs 1.2.4
) HEPES- PZM-3 N2B27
(PVA-TL-HEPEs) 5 min 2 N2B27 35h PZM-3 3
38.5C 5% CO;,
385 C 5% do d7
CO;
TCM199  10% 42—-44 h 1.2.5
1 mg/mL 4%
PFA ( 0.05% Triton
10 mg/L Hoechst33342
)
(1.2kV/em 30ps 2 ) 1.2.6 DNA PCR
PZM-3 385°C 5% 1011 DNA
CO, 1.0 mmol/L Ca** ( DNA
0.1 mmol/L Mg*" 3% DNA
Eppendorf 22331 Wang
1.2.3 1011 gata6 (D PCR ,
1011 Tryple GraphPad Prism5
2-3 min , 2WAY ANOVA
1% 37°C 5% CO, 20 min 1.2.7
iPSCs PZM-3 d7
3d 8- 5d
6d
iPSCs DMI 3000B
8-10 8- ( LEICA ) EL6000
#* 1 gatab EEHZRSIFT
Table 1 Primer sequences of gata6 gene
Primer name Primer sequence (5'-3') Size (bp)
5'-primer GGGAGCCATTTGGTCTATC 170
3'-primer ATCTTGTTTGCTACCCTGTTT
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Fig. 1 Chimeric donor cells & in vitro development of chimeric embryos by 8-cell injection in different culture
systems. (A) Photographs of chimeric donor Cells (1011) (Scale bars=50 um). a: photograph under bright field; b:
photograph under fluorescent field. (B) In vitro development of chimeric embryos by 8-cell injection in different
culture systems. (* Indicates P<0.05).
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2.2 S-4AMIHA. d6 EIEHLEISTEREEFIER N2B27
TR AMIEEER K& R LR GFP
8- dé6 8—10 GFP
miPSCs d7 3
( 2) GFP
2 2.3 R-BEEA AR DNA X E
4% PFA Hoechst 3 8-
d7
GFP DNA gata6
( ) 2 8- PCR
GFP 1011
PZM-3 N2B27 (3.5 h) DNA 4
(P<0.001) 3 gata6
(Inner cell mass, ICM) GFP 1011
PZM.-3 N2B27(3.5 h) N2B27

8-cell
ce § .,0

injection

15 ¢ ﬁ%'-
] : N d
Blastocyst g‘ﬁ %@5! '
injection  [® .. .
e__@8

2 8-YAME. BEHBRGESEEIMBEFRERTHRILER GFP EBRALR (100 pm)
Fig. 2 In vitro development of chimeric embryos after 8-cell/blastocyst injection in different culture systems (Scale
bars=100 pm). (a-f) Photographs under bright field; (a;-f;) Photographs under fluorescent field.

®2 ATREIEREREFNAMEFERNREERANR iPSCs HAIETE K R & LRI R (X +5)

Table 2 Numbers of mouse iPSCs and chimeric rates in chimeric embryos at different chimeric stages & in

different culture systems ( X £S)

Groups Culture mediums No. of blastocyst No. of GFP cells Chimeric rate (%)
8-cell PZM-3 32.67+2.51 12.67+3.22° 38.9+10.3*
injection N2B27(3.5h) 30.33+3.79 9.33+£5.13 21.842.5

N2B27 — — —
Blastocyst PZM-3 34.33+2.50 5.67+3.22° 17.0+6.1°
injection N2B27(3.5h) 53.67+4.62 6.00£1.00 11.1£1.2

N2B27 37.33+3.51 4.67+0.58 12.6+2

Different superscripts in the same column show significant differences; a, b indicate P<0.001.
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N2B27(3.5 h)

8-cell
injection

Blastocyst
injection

3 MM REILAEHRATERRAE

Fig. 3 Chimeric blastocysts in different culture systems. Photographs of chimeric blastocyst after Hoechst staining
under fluorescent light. (Scale bars=50 um). Blue indicate DNA, green indicate GFP-expressed cells. White arrows
indicate ICM.

24 R-BEBREEBROER
- bp M 1 2 3 4 5 6 7
iPSCs 8-
d7 200
100 170 bp
N2B27 54d

5
4 HABTM DNA BMER
PSCs ICM Fig. 4 P(?R tests of chimeric er.nk‘)ryo‘s. M: marker; 1:
blastocyst in PZM-3 after 8-cell injection; 2: blastocyst
2 in PZM-3 after blastocyst injection; 3: blastocyst in
Oct4-GFP N2B27 (3.5 h) after 8-cell injection; 4: blastocyst in

N2B27 (3.5 h) after blastocyst injection; 5: 1011; 6:
uncultured blastocyst after blastocyst injection; 7:
iPS porcine blastocyst DNA.
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5 BRAEREMLEE7dWE (50 pm)
Fig. 5 Outgrowth of chimeric blastocyst after cultured for 7 days(Scale bars=50 um). (A) Photograph under bright
field. (B) Photograph under fluorescent field. (C) Merged with A and B.
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