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2 ¥ E dAte A GRAM &3 AAFO A Aol o] thet RIE EA5HY] A SRS =R
Y e AAEL HA] GREAA ZAHEH BE T2 2UUEY & I7HiA A2vE 20 3 48
sto] &3} ALFL 10% FEAG H7IHA @Fe RANAM HA A A% v A 0, 2.2x10°% 1.1x10,
2.2x1079] THE]ER 48417t Bt AEsto] Aol A4S fEgt T, AR ol £astgich 7Yzt i F wfut
LS ZASr) 2B Ho R 2&3 J4ES AT AP FoAE 2.2x10°% 1.1x107 ZFNA Hz7o] H]
o =9r0m(11.23 vs. 18.6, 18.08%), ZYAE+I 7| T2 0tE T W2 2E35 AAZ X FAE 1.1x10,
2.2x107 2FoA 7o H3) wigkEgo] A YERETH(11.23 vs. 18.29%, 17.87). 3% Wyo] ©E J4%5L
AM el 239 Aot FAMELZ AT FRolE iR o] v =2 HivtE&S HATHB.2 vs. 21, 22.4%). °l%
9] A7g Bl HA dEN FH ALES 8ot AME Hol49 TES FIAF7] At FHoR &8 T #
Qe Ao WrHET}

Abstract This study analyzed the effects of exosomes extracted from porcine follicular fluid (pFF) on
porcine somatic cell nuclear transfer (SCNT). Exosomes were extracted using either ultracentrifugation
alone or ultracentrifugation, followed by size exclusion chromatography. The exosomes were then used
to induce the maturation of porcine oocytes under conditions without 10% pFF for 48 h, with particle
concentrations of 0, 2.2x106, 1.1x107, and 2.2x107. The blastocyst rate was evaluated at seven days
after embryo culture, and the rate was higher in the groups treated with exosomes than the control,
particularly in the 2.2x106 and 1.1%x 107 groups (11.23 vs. 18.6, 18.08% for ultracentrifugation; 11.23 vs.
18.29, 17.87% for ultracentrifugation followed by size exclusion chromatography). Direct treatment of
somatic cells also showed higher blastocyst formation rates than the control group (8.2 vs. 21, 22.4%).
These results suggest that exosomes derived from porcine follicular fluid can be used to enhance the
efficiency of SCNT.
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Hof 20417t i &, 7+ A¥ES FSH, LH S2&4t
H7VotA] k2 g oA 22~26A17F B 712 Hf
gt viko] gEd dA 9 A EE dRo] £
o= FHEAEE AASH] s TCM199 HigHo=
0.1%% 343t Hyaluronidase -8Mof| 587+ A2 A|Z]
T, dAEZE A5 dRERE EE tj7hA] m™
g siath. dHAR7 AA" G AA @9 St
A ANSA7E EE IR AR, A f5E
53] Metaphase II WA&E 7FHE5F9

2.1.5 HQld= HiQF Al HHEH 3 AHAZ MIL

Aslduley Al dEAS B, AaEe FET
59| el J7k, daE 22 A Wxe Akros 1}
o] Asigch AAZEL 0, 2.2x10° 1.1x10,

22x1079) stej2 Hejsto] Agle] ArgsteTt

2.1.6 T

AsE A G SRE flste] dRE
Micromanipulation ®i%¥%#} Fusion HBiFHo]
400:0, 300:100, 100:300, 0:400 v]&Z 23 4well
dish& AR FAF0] s} H-ZA1A Ft
U2E g9 Auo] Y1 147 V, interval 0.03 ms,
pulse width 50 us, 23] ¥H5 270 & H7|A=FE 5
o TS FrstFct M7|AEe] grd Wxl=
PZM-3(porcine zygote medium-3) Hl¥Ho] 71 &
158 WAARS. PZM-3 #igA 500 o] FEHol
ovoilZ HoA Q& 4-well disholl welld 30719] &
AZ A qufrstdct. AQuidF Hx 294 241227] o]
Jo R BabE dRiet 271wk ¢ =9 &R &7
€2 Hrlolaled, wiek 794 wistEzbA] st 4k
9] & ol&st LS Hrlolirt

2.1.7 B0ME FH| L HME SHO|A
A2 HolalS o F8]E FoIdRE= A QA%
oF A 7+ 0, 2.2x10°% 1.1x107, 2.2x1079] oE]=

2 ol 23 Wile geldt daEe Hefsiltt 3
olFEe] ofgt aEe] AHel: UC-exod A¢
2.2x10°% UC-SEC-ex09] A< 1.1x107 mHe|Z9] o

AFS 38TA 3087 Hoto] Ao ARSI
WA= Hoechst33342 1ige 287 A &

189

i

manipulation HiZ|oA 33] AlFste], @nF wlA|
A71E olgsto] & AA st #HA A AferAE
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Fig. 1. Effect of porcine follicular fluid (pFF) obtained
from different follicle size on porcine oocyte
in vitro maturation and parthenogenetic
embryo development. (a) Maturation and
parthenogenetic embryo development rate (b)
Blastocysts image on culture day 7.

* P<€0.05, **: P<0.01, ***: P<0.001.
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o] BElES A Aol FYHoR w2 WIES
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[15]. 28y PR d4F A7t 9l 5= 7|&
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Ae g0 £5 E7gste] Astalr] wiol Fst
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o} B3 Aol daF HEE o] gl JAES F
3 FoM ol At Aoz &t Adaglo] o
Zo] g 2 UFES YeRItHTable 3).
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Table 1. Maturation and development rate with or without exosome in pFF.

Treatment No.of oocyte No.of matured oocyte (%) No. parthezrong; ?fzticactivated No. of blastocyst (%)
PFF(-) 186 90 (48.38 + 0.96)" 90 4 (4.45 £ 1.11)°
PFF(+) without 186 103 (5530 + 1.23) 103 10 27.03 + 1150
Exosome
pFF(+) 186 128 (68.18 + 1.48)° 128 17 37.78 + 1.52)°

Three replicates. > P<0.05.

Table 2. Hormone concentration in pFF and pFF after exosome isolated.

Treatment Value of E2 E2 concentration in Value of P4 P4 concentration in
(pg/nf) pFF(x3) (pg/mh) PFR(x3)
PFE(+) 614.3 1842.9 35.62 106.86
pFF(+) without 603.1 1809.3 35.81 107.43
Exosome

pFF(x3): mixed three replicates. E2: Estrogen, P4: Progesterone
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Table 3. Effect of donor cell treated with exosome on SCNT embryo development.

Treatment No.of oocyte No. fused oocyte (%) No. of blastocyst (%)
Control 169 85 (5051 % 3.018° 7 (8.15 + 0.61)°
UC-Exo 168 124 (73.91 + 1.07)° 26 (21.06 + 1.37)°
UC-SEC-Exo 167 117 (70.05 + 0.64° 26 22.42 + 1.92)°
Three replicates. ®*% P{0.05.
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Fig. 2. Effect of porcine follicular fluid-derived
exosome with different isolation methods
and concentration on SCNT embryos.
*x P<0.001.
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