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SUMMARY

This study was performed during the four seasons for the production of transgenic pigs containing
the human erythropoietin (hEPO) transgene. Purebred Landrace gilts and sows approximately 8~15
months of age (n=42) were used for the collection of I-cell zygotes for DNA microinjection and
transfer. Retrospectively, estrus synchronization and superovulation schemes were evaluated to assess
practicality for zygote collection. Synchronization and superovulation procedures were used that cyclic
gilts were synchronized with 20mg altrenogest (ALT) per day for 9days after PG600 administration
followed by superovulation with 1500IU pregnant mares serum gonadotropin (PMSG) and 500IU human
chorionic gonadotrophin (hCG). Preparation of recombinant gene for microinjection is mice whey acidic
protein promoter (MWAP) linked to human erythropoietin (hEPO) gene. After hormone treatment, 650
embryos were collected from 23 donors and 83.1% (540/650) embryos were in 1-cell stage which can
be visualized the pronuclei for DNA microinjection. A total of 543 DNA microinjected embryos from
donors were transferred to 19 synchronized recipients, seven of them maintained pregnancy and delivered
47 piglets. One of the 47 offsprings were determined to have transgene by PCR analysis. The overall
rate of transgenic production was 2.13% (tansgenic/offspring). This study provides the success and useful
information regarding production of transgenic pig for bioreactor research.
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Fig. 1. Recombinant gene constructed for micro-
injection into the porcine pronuclear.
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Table 1. Results of embryos collected from donor swines

No. of recovered Development stage of
No. of C.L.* brvos embryos No. of
Doner nitd i NF.E*#
Left Right Left Right 1 Cell 2Cell 4 Cell DG**
23 389 349 340 310 540 23 35 1
51
Total 738 650 599

* C.L ; Corpus luteum, ** D.G. ; Degeneration, *** N.F.E. ; Non-fertilized embryos

nAFERE & F Qe 427, Hst 47 3 27] 56378 A d F4 }§ o] A 5 ) st
nEddse 242 3570, U 2 SIHE F3] & o 19%9] Fahzel 948 Yo R of4d A
of sl &l ST/ R AR FRAAFE SBNE IHEE S 97H A 2AIE
AzkE e 144 Ao SBRE PHIT o4 FAUSE
B WONRH, BT 70l Tl AT
2. 9Pl Wl ofth £=Fzt 0|4 84X 47572 e 36.8%, vt d Wt *&X}—r*
% 1959 $RE U@ AFYY FAF) FY
0]2] Az} W Bo Az}t Table 294 7o) 9343
whioz A3E 65070 A AR F 1., 2-4 3. 22 X=0il gt pcr HF
Table 2. Results of embryos transfer to recipient swines
No. of No. of transferred embryos Transferred embryos No. of No. of
recipients 1 cell stage 2 cell stage per recipient delivered offsprings
529 14
19 28.6 7 47
543

Table 3. Relationship coefficients of sequence homology among mammals' erythropoietin (EPO) ¢cDNA

Human Swine Bovine Sheep Monkey Mouse Rat
Homology

(582bp) (585) (579) (585) (579 (578) (579)
Human 1.00 0.86 0.85 0.83 0.93 0.79 0.77
Swine 1.00 0.88 0.89 0.83 0.78 0.79
Bovine 1.00 0.94 0.84 0.78 0.76
Sheep 1.00 0.83 0.76 0.78
Monkey 1.00 0.79 0.78
Mouse 1.00 0.93
Rat 1.00

* Analysis software: DNASIS Ver. 2.6(Hitachi Software)

** Human(Lin, et al. 1985; Accession No. M11319), Swine(David, et al., 2001; AJ249745), Bovine(U44762),
Sheep(Fu, et al, 1993; Z24681), Monkey(Lin, et al., 1986; M18189), Mouse(Shoemaker and Mitsock, 1986;
M12482), Rat(Nagao, et al., 1992; NM 017001).
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Fig. 3. Agarose gel electrophoresis showing PCR products obtained from transgenic pig. PCR products
proliferated at the different sites(S67bp and 304bp) of the transgene according to primer. (A)
Amplified fragment(567 bp) by using mWAP- hEPO567 primer (B) Amplified fragment(304 bp)
by using mWAP-hEPO304 primer.(PC : Positive Control, NC : Negative Control).

SM1 ; ¥174 DNA-Haelll Size marker, SM2 ; pBR322-Haelll Size marker
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Table 4. Results of transgene analysis by PCR

No. of piglets Transgenic pigs Rate of
No. of parturition Piglets/recipient .
Male Femal Male Female transgene(%)
28 19
7 6.7 1 0 2.13
47

SM1

Tissue Blood Sperm PC NC

SM2

567bp —p
304bp =

Fig. 4. Analysis of EPO gene from tissue, blood and sperm of the transgenic pig by PCR.
(PC : Positive control, NC : Negative control).
SM1 ; ¥174 DNA-Haelll Size marker, SM2 ; pBR322-Haelll Size marker
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