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WefFHEE 220239 57 H - B2 HB 20234 11 2 H

W B

AAFFE B Y AT e A E 2L e MEERAAAE (muscovy duck induced pluripotent stem cells, mdiPSCs) - 3 #E{T/K
/M5 (waterfowl Parvovirus) EWHCHIE » SPA5 MLAHARPRIE Ry B 2 B 7 - BB FH 18995 (lentivirus)
LIN28, NANOG, SOX2, OCT3/4, KLF4 i1 C-MYC ZFfE s N 1y R e R Ao 48 4 B4 (muscovy duck embryonic
fibroblasts, mdEFs) -+ £&£&y 7 — 10 K& mdEFs &t %, R85 B 2 b 7 4RI AR » FR@RsE 35 — 40 RiRANP
R DFERANREEE SR8 - mdiPSCs fB/MTE LR 45 41T (380 K) » &ML REEAMAEISEE AP B PAS g 2
WG IE ;s (SR VERSE RS - A EGEIRES (embryoid body ) BEJT 5 BURFTEELL Z BHHGFHELEEME
AR A ML RE ML LVBRE o DUR Gl EeH S EHE TN » S8 E8UKE/ VN E B RFL% 2 mdiPSCs » &%
A HE Y mdiPSCs 2 [a| YT 4HAEE Fe 5585 1Y mdiPSCs » 4555 2[5 E - 58 E /K& /N g5 o] B A5 A i LY
mdiPSCs » i AT DAL HAHAE PN IR A SR kT > BURAIH IR LY mdiPSCs TR RyyK &/ M s 15 T 4HRR e 2L
HAEENE

B ¢ 20 - BERAARAERIANNY SR AE RN - KN -

i

Takahashi and Yamanaka i 2006 F1& 053 - FlIF Oct3/4, Sox2, c-Myc, KIf4 55 R RN 2 /N EEARRG 4 4
4HAE (mouse embryonic fibroblasts, MEFs) » a5 4R #7220 (reprogramming) - E#IHNEA/MEZ R
FRAAE 5 S B AT AR AT AERY IR AR (teratoma) BYYTH 1 o ARt oL A B4R ~ a4t ~ RILAARAR - ASR4HAE
B b 7RO N EIRE T A 4RAE » 5 R R — IR S 2 e R #4HAE (induced pluripotent stem cells, iPSCs) - [Alth
e EHIIFT R Yamanaka B23EE]REE2SR John B. Gurdon :[EJERT: 2012 35 H B 2245 7 FRes - #2455 iPSC Tt
2 TEF BRI ~ 2B R ARG IR E IRV R 29T - Renpdif R B AR B R Al 2 R Y SH I, -

REFAHREAAORA — » — & stage X HYIREZAHAE T BEIERS 2 ARER4HAE (embryonic stem cell » ESC) » —J&H
AR A VE AR ETE I AR IR ZE T E24ME (embryonic germ cell,LEGC) (Pain et al., 1996; van de Lavoir ef al., 2006 ) - Lu
et al. (2012) FIHWHALEIN R ELVEA (POUSFI, NANOG, SOX2, LIN28, KLF4, C-MYC) 58 FIELZERAG4E4E RS
A (quail embryonic fibroblasts, qEFs ) » p I EREAGAE4E RFAHREAET T AHAZ UL » S p B AL IR i 4 AR 1
EHTIREAVAIRREE - WORER SRRV A B dE AT AR - a8 Eeh SRV AREREE IR RS NIRAIRE 1T 0 (b TERER & RS

(chimaera) o &2 55— BIE A FH I ALENYE R TG D BY 52 & 57 28 26 RE MR 4RREAVAR 9T

R &= ERFIEEAY) B ESEAYS B ERE 2 9T (Naito 2003; Farzaneh et al., 2016;
Farzaneh ez al., 2017) - 5341 » P&tV EHRF A Z SN RGECR VM BV HEAR R4 REMRE (primary chicken
embryonic fibroblasts ) 4= 7 - {H [ 77 HEA HBER R - GRS ERRMEERTE - WERE AR AF F R
EREE - M > IR E R R - B H AR L ARIESE BN EE - BIMNEE RS FHRMIEEZ S
RAEVIEE AT S AR - DURBE A E KU > RS AR BE d < BT R BT - Ik > T
FAIE bR A HISAURTER40AE (EB66 4HfEMk) {E Rt HE 4 EFa (Olivier etal., 2010)

H A 7K &/ NE R E A E B DU/ DER (minimum disease, MD ) #HE ( Muscovy, Cairina moschata) 27 R
HEITAERE - 28 > BINEEATEE - WIFEEZLAMRERERNEZRE - MR RIREESTEFHA TR

|

(1) B A BB AT SR 55 2770 5% -
(2) BSR4 -
(3) #@3AfE% » E-mail: rchenl131@gmail.com
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PELARHE LB E R TR ZIRE - 281 BN ERHZUKEIRS » RN S REE IS SR E S B E
HEM SRR BRI R o AR SRS 8BS FH B 4RI ST - IS T RIS E E L ae MR 4HRark - WP EFRAEE
FoR RIS EE G 2 ER > DUREUERITUIRE R EE S 2 0T 5590 BISFE SRR itkny R Ir ]
RAFERA A B salba i i - a2 T E (reduction) ~ HUf{ (replacement) -~ #5&({L (refinement) 7 iXEnE)1)
HEHEE -

MFEETE

. FHIEALHA4R4ERIANAE (muscovy duck embryonic fibroblasts, mdEFs ) 47 & fil

i HUAWE 9 REVEISHEAG - RIMREERE IR - MR 25— IF4EA 10 mL DPBS AYIEE I H IR ASHYEH
BB A g B -

ii. RFEPREAECE N BRI RS TS 455 3 mL #Y 0.25% Trypsin / 0.02% EDTA J5&HT 6 cm fEERFEILF » DUREHY
TR HAY) RedHARRE /o DURE > 5 mL SRR Lt S 4HAREE 7 7Y 0.25% Trypsin / 0.02% EDTA 5% AT
SifEd » BT - EERHEEIGRIAHSRRE R i -

iii. A& aHARRE R /Y 0.25% Trypsin / 0.02% EDTA JARCTE A 6 om SEEFIFENLT > £ A 38.5C Ay S (biRksE
FETERE S 08 -

iv. BFEAERRER 19 0.25% Trypsin / 0.02% EDTA 2G4 E (8 & o TIAESER (DMEM + 10% FBS + 1%
Penicillin / Streptomycin, Sigma-Aldrich ) | 10 mL » 740 E &% @ BELOVE EVEFBRA TR 5 /rE -

v. DL358 x g #Ely 5 reE o SRR HIBIRIGRHMAEFTALR - A A BT 10 mL » DU [E R A L —X

vi. FHARRBEREL A 1 x 10° /mL B 10 cm (YRR » # A 38.5° C B8 5% CO, 22 R ATENERE 100% H2E (%
FrzaEf TR -

vii. BEIRAE 2 — 3 %E—‘Kﬁ‘%ﬁﬁ EHIRTEZE 70 — 80% ZIFEINFREANS » TTRIHEI TR EEGE
1T DAERr 4R AR By 7> 2e6E

I #f2L (reprogramming ) B %Ry s BU ARG % 5 25 AE MR 4T

FIH T BN EFEA T E4 (set of lentivirus © EF1A4-driven LIN28, NANOG, SOX2, OCT3/4, KLF4 and C-MYC,
Cat. # LV01006L, Creative Biogene, USA ) #EfT mdEFs 4lAEFAFEFL - HANE 8 B AL 7 SRR R I 1l
WF Sl 6 (EFRE S EEBEA 5745 (3 p L) BH -80°C (R1FHH - 5 2 — 3 {{{%2 mdEFs Y 6 x 10°
/mL WA B AR 3 Ao EY S FLIEEZESE ( Thermo Fisher, Nunclon Delta for adherent cells, Cat. No. 140675 ) iEfTizE »
TAEAIAE A R E] 50 — 70% Wil R EIRBER » BRI C 4 2 BB EUEEERT - Bt 30C KaiE
fetz > pRIIACHE %2 1 mL fYIEER - SECRSEMAFIFELLT - FA 2 mL (Y8R » RS PUETT
mdEFs R 5 BRI AR ABSEREIT 37 C BlE 5% CO, fR{F NEE » 24 /NF RS IR R R HyRS
Bk 0 I E R By mTeSR ™ 1 Medium (mTeSR ™ 1 Complete Kit Cat. #85850, STEMCELL Technologies, USA )
HITRE  MHEHERE - 4 30 RIRF RIS ZHEZE (mitomycin C) “NE(BEEEL /N EE e RS Mt RL TG

( STO mouse embryonic fibroblast, CRL-1503, ATCC ) #E{THIEES) 30 K » FE4IIE B STO & 478k > &=
HEHREILE 0.1% Matrigel” JEFH > 4 FLANRSS & M THEE -

A2 e VR RE A R e R A

WS A 4 1% B ER SRR B R VR < 4 Af - 788 T 0 1 3 R P 2R W 2 8 i A R 9 e F o A R A i e Tl P

(alkaline phosphatase, AP) PUE G HTEL #ETES Schiff £ Fu e (periodic acid-Schiff stain, PAS ) ML E 4T »
ACELTHIRERS BT P EmkBLNE (alkaline phosphatase, AP) Hi[FEME T ¢ REEFEE TAVAIA B ebR - BA
PBS JE%—X ﬁﬂﬂk 1 mL & 4% 18 RAY KRS EE AT S 7388 - LL PBS JE/E 2% » LA 1 mL RFE
7| (alkaline phosphatase detection kit, Chemicon ) » FAZ A NRZJE 15 4788181 PBS JEE X - BLUBMEETE
B E BZE -

AT Schiff [CZu (periodic acid-Schiff stain, PAS) GRS (4347 © Wk HEA% ch (14 BRS 2 L4 » b
PBS JBEi—2 > FAILA 1 mL & 4% @ R PRV e IOR5 & = 4HHE 5 7788 - PL PBS JEE —2{& » A 1 mL Periodic
acid (Sigma-Aldrich) - JAFEE NEFE 5 4r§E{2 0L PBS &5 20 - B Schiff reagent ( Sigma-Aldrich) - JAFE
NI 15 s3gEf% DL PBS JEE R FHLIEARER AT R O e B -

IV J5iTHS (embryoid body, EB) JZECHIE

I1I.

=



VL
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BifsE skzxsE dhEFN BRI 100

FIAEENL FEEAE mTeSR ™ 1 Medium 4HARRE RIS/ VR - B4 20 L BEEIUEREIIA SmL PBS
DUFRBERER (/N E2E 3 - 1549 2.0 x 10° {532 mdiPSCs B A B —B R/ NE T » B2 38.5°C Bl 5%
CO, ZZERMETEFE Y » LAsA% EBJPK -
7KE /N B Y R AT

K&/ MEBEEERKES/ NEE SRR (BBEEE 08212 9% » FERAEREAT - 28 (TR - BER
2R
i. ¥ miPSCs (2.0 x 10¥mL) B> 10 cm jFEE2E M ( Thermo Fisher, Nunclon Delta for adherent cells, Cat. No.

150464 ) L DMEM + 10% FBS ji* 38.5 “ C Ei& 5% CO, 2 ZERAVESER P ESRE » 24 /N4 - FH)¢ DMEM
+2 % FBS #8812 /NIF GBI T 5 11 -

i RER TR Fy 10 — 107 TCIDS0 / mL » HY 500 (¢ L 88 A g3 MU T s HefE - ICE Y 38.5 7 C K%
BRI TR -

iil. FHHPEREE 36 — T2 /NFf - BRI LZAE G A 9% A ABRE (EA (cytopathic effect, CPE ) BFL T YIS -
UL
7KE ¥ 5 B AR % ZE 4E 80 — 90% CPE E(FE TR » RIRHHAE R #E Sl FULEER 15 mL BE0E > DUTYIEDER
TR EERY B
i BERE VRS EIRSER - (B9 2 — 3 mL BRI R EILA -
ii. DIAHRESEINYE T4 /s R aite » AR TS ERR G E -
iil. RAEEEES R AVARRE / s R G RICEF R I HE R 15 mL B VE S » 12 -80°C /2R A =2X1% » LL 805 x
g HELTHE L 20 Sy - UidE BIERIG ST HERAFI -80°C JKFE
7Kg/ N EE s

T 7K/ N 22 IR A4 1% (ol S A AT AR R R SR = 4R - R s i i 25 QU P 26 £ 40 (Xpress Virus DNA/RNA
Kit, Cat# K1361-4, BioVision, Inc. USA ) ##fT DNA Z£HY » B DA Sl 8 K7 FE 5 20Tl » $+%/KE/ NEE
Rl Er 255t 2 5] F ¢ 5'-CCAAGCTACAACAACCACAT-3" (sense) fil 5'-TGAGCGAACATGCTATGGAAGG-3'
(antisense) ° PCR SZFEMREAE 2 94 C » 1 4788 5 Z183#E1T 35 {i cycles Y denature : 94 °C > 15 ) ; annealing *
50°C » 30 #b ; extension : 72 °C > 30 Fb > BFE 72°C > 5 43$E1% (final extension) » 4EFEAT 4°C o 75 AR ME » &
KPR IR 1 ERRE 539 bp DNA A B¢ (Zadori et al., 1995.) -

R R BT i

FNG 2 PR a4 REARAT ) W B L 2 Re MR AR

mdEFs HHHZ I 2 EISFH LS 9 RAVIEARHSR T BEM S - HUF <~ mdEFs 4L DMEM+10% FBS (A& 100
U/mL penicillin &z 100 g/mL streptomycin ) ZIFERMETERE - B HIEIRAGHEFT 7 BEAY mdEFs AE5& 24 /[\F
% » BT R A - DIRBER ARG HYSE AR B EAYAHARIT > 408 2 — 3 RAVEFEIR TR - BIWDRERAL
M EISE T 4MAR LR VAR S 1 BRI T - NELRI P S-240{BAY mdEFs « & E i 2 REHRETEIKR - &5 48
/N REE % ] B mdEFs FgGIE 4 -4y 6 — 7 RIS TER - BEIVAIE R TEZYZ mdEFs #k (& 1) W7 -

HUBSE 5 3 fAY mdEFs #{ TERNFEGHE - (T 6 FLEEBEFUNELT 6 x 10° AY4HAN - FEFI
7 iPS Lentivirus-LIN28, Lentivirus-NANOG, Lentivirus-SOX2, Lentivirus-OCT3/4, Lentivirus-KLF4 #1 Lentivirus-C-
MYC FREAALE R T o 24 /NMRTSEREIYR » TR mTeSR1 stem cell medium - £ AR
TE BT A KRR R - WA deFs 2Rl - EHu R 2 90 mdEFs 48 7 — 10 REFER - Y0P EZR
HHMEARESE R BT . F R ARG 5 &8 35 — 40 RIEFE A LTI - JERERAAEERE (colonies)
AR (fE 2) - PEEBLHMEMH :‘EZ“(EEIEE_U LEEA T ESYETT iPSC SR ZIHTTEE RAFTAE - ZERRAra A
RHAREA R AL ER R FEYYE - 5 — 6 RATBIERIMMP RN » 49 9 RIg4HAEIBRIA T SEIP BOF R 4HAR
ZEFEIVER (Liou et al., 2019) ; $RZHAVIRARARAE CIANAE - PV LEEREN TS - &Y 24 /NEF ] RATA A8
s - 6 RIREIZEERANE 2 FREPRE (Lu et al,, 2012) < Fuet ef al. (2018 ) DL BRI IR Aa 48 4 A A
FIFHEE LR TS - HETEHEONE iPSC SR 2 IHTHEH - REPNS /T RITEHELR4Y 5 — 8 REH 30 — 40 R4HAEE T
SRR BEEARRE » IS A RE A B I A B R 2 2 - (FEHENEE AR BIIS [E R S W)E (avian



101 FIeH B LR M A AR 2 BT UK S N 3 R S

species ) {EAEEILEFEFL 6,000 {%fﬁﬁuﬂﬁ%f SEEIJ:E%‘ETJ}JEZE’JEQ%%?&

1. AWHLE 9 KBS 72 IR R4 RI4EAE (mdEFs) HYPRE -
Fig. 1. The morphology of muscovy duck embryonic fibroblasts (mdEFs) collected from a 9-day-old embryo. Scale bar =100

oum.

& 2. FHHE 7 BRad AR (mdEFs ) $SHEAE A EEEERA T (LIN28, NANOG, SOX2, OCT3/4, KLF4 F1 C-MYC ) ##44%
ZH4THEIERE © A © mdEFs AR LB RN FALAT » B - #LR55 9 K5 Cr LSS 11 K D #EELEEE 32 K -
E : BEAEIREE 45 K -
Fig. 2. The morphology of mdEFs infected with reprogramming factors (LIN28, NANOG, SOX2, OCT3/4, KLF4 and C-MYC) >
A: mdEFs prior to infection, B: Day 9 post transduction, C: Day 11 post transduction, D: Day 32 post transduction. E:
day 45 post transduction. Scale bar =100 ¢ m

AHzesEaE il 4 S b E &N T8 4v1% 2~ mdEFs BE2RA IR B e 4l 2 BER RS » IRAEW)
Eﬁﬁﬁ%é%éﬁﬁf’aﬁ ARG PN P AE S L B EE R Y 28 A 1T P S AR PR A B R T O TP AR T SR T R AT A
B (B RRBHIRN A GBS - It - KEEENHMEEREIKGHEZE (mitomycin C) FIH{LEE
STO fE Ryt &= B4R  THEE - AR EEL STO (L @A mnVIE L MY A S BRI E - H2
HEREMMIPRESEIVE LA HE - W/ NAREEES - fUE G — AR ER 40 A s 4HAE o] DU RCEA BT fy 5%
TFEERVANREEE S 2 RS o IEIRIREE A TE4558 iPSC HUtsEH - (EEREAERVERE iPSC H STO 126 » Bl
F(LL 0.1% Matrigel” BRI 7 BEEM » A6 2SR F#5L mTeSR1 stem cell medium FR 3274638 iPSC (Lu ef al.,
2012) - SCAEERINSIRHIRAE - EEAE4NAHEL STO 584 1 {H B 1% - sURKF B4R B B2 STO g rh ok -
EHTEHELL 0.1% Matrigel” jEH > 4 FLANNEHSE - SER4NME STO 7Btk R » HARHCRIAZME
i 534 4 AV ARE S A8 O B ST R IRV ARE RS (& 3) -

3. mdiPSC ¥4 SR B R AIARRE S -
Fig. 3. The mdiPSC proliferated and aggregated to form distinct colonies.
Scale bar =100 ¢ m.
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FIFAHAE AR A LB BN T, - E(T mdiPSCs sBEUEMET » WiIEFTA mdEFs Hpk i - (Rt - 755
Higyrgiaiet > oIy e Z 2] mdEFs AYTFEAE « MEIECIR S I o & dHAR A (U s By it i g ek /> -
YIELIHEAEE 8 ARt VA S  FHEE R 12 — 13 B9 E % mdEFs W97FEAE (@ 4) - Ty
Rl mdEFs BT b2 4HHE - SR BRSMRIGRIVERE - SUL SR ERTRIESUER 7 mdEFs FEREP
G E U R R IR - BRI E R TR E R mdiPSCs {75 - #% HAT mdiPSCs CL ARSME
BRI o SRR 45 B0 (380 %)  MEARFNRRRET © 2 HIRFH mdiPSCs fRR% FIE
PRA BRIFHIEREAE R -

4. mdiPSCs AR FRAFE - 9 R BRI BEAIUAE © AT S 6 1B 128 C 1 526 -
Fig. 4. Colony morphology of mdiPSCs at different passages. A: Passage 6. B: Passage 12. C: Passage 26. Scale bar=100

IL.

(4 m

7 2 RE M AT R S At A

IEREAJE4AE (EGCs) ZAAE S AR (glycogen) KL - TE4HAREE Lo FH PAS JLmiif FHiEZL (S

s E 0 AR Ry SRR RS — (Meyer, 1960) o 4R alfgi AP 2 & 2R3 4 FH ok e R R4 Af

(ESCs) ZHEMERVRHSEITGE - AR AR Lah B P O R AR B & =~ 4HAE - B Lt pas =

2 HITE T EGCs (Guan et al., 2010) 1 PGCs (Chen et al., 2019) #5312 AEMEAIREIESE PAS F1 AP #1T0b

ZEeM ML (Jung ef al., 2005 ; van de Lavoir et al., 2006 ; Liou ef al., 2012 ) - &5 R R BRI LiEE R EME

DErAHREERE PR mdiPSCs &8LL PAS (523 20 4£(0) B AP (3% 25 M) MRS R ERE (B 5) -
FERE AR R

5. mdiPSCs DA periodic acid-Schiff (PAS) F1 Alkaline phosphatase ( AP ) JEaa 2[5 M E » A @ PAS 4t (£ 20

O BT APRE (E25(0) -

Fig. 5. The mdiPSCs were stained positive with periodic acid-Schiff (PAS) and alkaline phosphatase (AP). A: PAS staining

(Passage 20). B: AP staining (Passage 25). Scale bar =50 ¢ m.

1L JFREAS T BY

HA 7L Z sE 1Y ESCs 1 EGCs [ | I E H— MRV AR ARSE S » P EBs 7R /& ESCs (Evans and
Kaufman,1981) #1 EGCs EA /&% EEME (pluripotent) YR — o IREREHAETTARY EBs B BIP A= 1
B JE Y RE 1 BT Al &l R[5 R RE AV AN Bt 7B AE (Doetschman ef al., 1985 ; Shen and Leder, 1992 ; Desbaillets er al.,
2000) - HIt EBs BYERGE TR 7 S HIEA R4 A R B = AR B 4HRE (B8 JTAHUFEHE © Guan er al. (2010) #5HS
EG 4TI ENES 8 RTEIZZE] EBs WYL o AWSHESE 20 4 AHY mdiPSCs DA RS E#EITHR
RAEIRRENIE - S5 RBUR » mdiPSCs ARFRIE 7 - 10 RIEEIZE 7] RN SR RUEIBRIRGE1#E 2 SRS (B 6) >
FURAHIL E A RSN ERYRE
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6. M RF 58 155 9% mdiPSCs JZpAHIREG -
Fig. 6. The embryoid body formation of was mdiPSCs induced by hanging-drop culture.
cale bar =100 1 m.

V. /[N 3 B AR
R ERD T VAT A MR 5 O] 1 Ry /K@ N 3 fE L AR 0 (8 B L s Jkr > DA — P R i R iE i AR
BEZ ATV - SUE R B AR AT A ENKE/NEEEEE S mdiPSCs 41 A HETT /K& /N 35 B MG -
mdiPSCs A DMEM + 10 % FCS 2% - 44 EF14Y 80 — 90% » EHzaE ki DMEM + 2 % FCS 4&4Eee 12
/NS > TR o ARSI E R R 48 — 72 /NIF A 2SI A SRR SR BT 4 . CPE 3T
HyER g (E7) -
Saleh and Khodier (2020) DL H ¥R 35 ML B4 #E/NE 5 (goose parvovirus, GPV ) AYHE & 53 & ! GPV ¥
F o R R BTG AR A 484k TR ARG - FE LR 72 /NI Al B 2 5] &2 2L R AR R RE B2 B G 45/ 2 CPE R 42
F] 96 — 120 /NEf > FEZ{EELJZ (monolayer ) 4HFEHLR/ N FEHY R 2 A MRS BTE - LIlHYEIZ %3542 CPE
HHF R BT R B B Y U B A A B RN B Z FIAE VB P © Zhang er al. (2019) F| F #2673 #7 (indirect
immunofluorescence assay, IFA ) jA#E{T GPV f£ DFEs (EEHELEH, - GPV fEEFL% 24 — 48 /N\IF R 22 R 1E B
W 48 /NEHRFEDEE RN 96 B R ELSE - 7Y 120 /NI RIREECHBINRE -

T g (7 e e VA
-yl Pl #

e A

7. mdiPSCs K&/ MR » A © 4IRS A HEEKE/ VAT - B © YIRS/ VAR R 72 /N - &
A4 ER (CPE) »
Fig. 7. Morphology detection of mdiPSCs after waterfowl parvovirus infection. A: Control cells without infection. B:
Cytopathic effect (CPE) exhibited at 72 hours after waterfowl parvovirus infection. Scale bar = 100 ¢ m.

AWFFATFE BRI ALY 100 — 120 /)N > BIZZF(4Y 80 — 90% mdiPSCs 437 CPE B » B[I¥ mdiPSCs i[5 Hf%
BRHETTEIWOIRAER? -80°C ~ ReE AR AR TR AR 3 KA -80°C /28 / 37°C g » B (L4 Am R IR s 25
Tk > PR TEEC, (805 x g/ 55788 ) MIUCEH MR EIFE - WRAL B > TG T mdiPSCs 2 4MARERE: -
DU e — B ST K B INF B R B AT A mdiPSCs 2 AHBE 1 T4 2 B (e U g -

FF AT FER 2 HT mdiPSCs » &% PCR HY 7= TRHT » &5 RBUKE M B E—FA 1
539 bp H ERIIPSMERTIE « 4SS B B AT TIHY mdiPSCs 4TFEIREHEE T (E B /KE/ MR T8 415 - MK
/INR R AT TR - B AT E AR B RN AT AR o BRAh AR IE RN AT DATE IR
HHEIT/KE N 55 BRI ERV T HE4H mdiPSCs #fiAE PCR Aol 2P tE g 2 4558 » BURAEEBEZ mdiPSCs 4
REt% B parvovirus free (& 8) o
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700bp
600bp .
500bp 4 Parvovirus: 539bp

400bp
300bp

200bp
100bp

8. DUTR il 50 S M A IS /K N B R4 mdiPSCs 4t © M © 100 bp DNA ladder marker = A DI/KE/NiE
B 4R - B A1 C @ DAZKE/ N 3 R 2 MU AR BB R IR 2 4HFf © D @ 5 #E1T7K S/ N 3 R 2 4R -
P GRS o N » 2P -
Fig. 8. Polymerase chain reaction (PCR) analysis of waterfowl parvovirus-infected mdiPSCs. M: 100 bp DNA ladder
marker. A: Cells infected with waterfowl parvovirus. B and C: Cells infected with cell supernatants isolated from the
waterfowl parvovirus-infected mdiPSCs. D: The mdiPSCs without infection with waterfowl parvovirus. P: Positive
control. N: Negative control.

H A7 % e A 2 PR AR R SR SR LA I e AR 5 30 28I ARG AR A EE e (T 2 A VB E A
WN— B EE > SR FRERAHSm R R - DB BRI a A EIER - AN (s B iR
il > T HATH SR EATRHY I S AR E, - BYMEE R =B IR B YA B A T A E - P
B R - AR R AR AR R 2 Bl E R R U7 % - Madin-Darby canine kidney cells (MDCK )
flI African green monkey kidney epithelial cells ('Vero) S FLIHATAIR E #5502 A7 ST AT I B B v A RUE 0 25
JEH (Liu et al., 2009; Ehrlich et al., 2012) ° 2RT > 8EZAT A B LIEE iPSC FHFIEE 4 E (Shittu et al., 2016;
Liou et al., 2019) Z#15¢ - JIVA BEHBHZ A I HST-HIRR e IR (EB66 dlAtfR ) {F Ryfe i a8 1 B 4 7 P2 (Olivier
et al., 2010) AYRFZESER - {ER] I E SR L E s A RS 4H iPSC AlbkAY SR (T AERE D PR B » (ISP ifeE
{E R R A HE R B Ryt

BIA/KE /M #E e H AE A MD SIS EETAE - WEREEEAFENE - RIFEERE RS ERAT
E R ERGRAIERE - HEPR H AT EISIREE TN - AR A ORI E e s R E AR Z IR - (A
RN EHZUKEISS - BERFEBRENE S R RPN X O R R - HEISER N AR L P
HERER ) REFEREREN SR - MR S 2 ERRE S B E - WL iE A Eh P tE ik R 75
—H5k - AR E IR ENSFHE S RE VR - HIE TR 2 AIMAOK S VR TR E » DU G
SRS TE AU TR - GRS E VR R TE - SEE AT AT I HYEISEA S 2 e M AR AT R K i 3
HYTE LANRE > HAUKS/ MATE RS T I I E TR S - B ATE S E A=A 3 BRLR o] R R e
ZREME AL - REGRA AR IATEISH E S R tE ARt (B s A By n TR - BT A S
JHiPSCs TR EEN V& » LHUREUR D FHISRENEAE -

ZENR
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Abstract

The purpose of this study was to establish duck induced pluripotent stem cells (mdiPSCs) lines from the muscovy duck,
and to evaluate their potential for vaccine production. The results showed that the morphology of muscovy duck embryonic
fibroblasts (mdEFs) transformed into colony type from spindle type 7-10 days after being infected with lentivirus, which
was constructed with reprogramming transcription factors of LIN28, NANOG, SOX2, OCT3/4, KLF4 and C-MYC. The
transformed cells have been maintained in vitro for more than 45 passages (380 days). These putative mdiPSCs continuously
expressed pluripotent markers of avian stem cells including AP and PAS antigens. The capability of embryoid body formation
of the putative mdiPSCs was excellent when induced by hanging-drop culture. These results demonstrated that the mdiPSCs
line established in this study were pluripotent. The specific 539 bp DNA fragment was recovered in the mdiPSCs after
infection with waterfowl parvovirus, and also the mdiPSCs infected with the cellular content recovered from previously
waterfowl parvovirus-infected mdiPSCs when detected by polymerase chain reaction. These results showed that mdiPSCs
cell line with the potential for production of the vaccines against waterfowl parvovirus.
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