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Should human cloning research be used
for unpredictable benefits for human medicine?
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Abstract

The recent demonstration that the nucleus of an adult sheep cell
can be completely reprogrammed by the oocyte cytoplasm to generate
a new adult sheep is exciting to developmental biologists because it
demonstrates that the genetic information in mammals can remain
intact in a differentiated adult somatic cell. This paper explores
possible applications and abuses of human cloning and draws out the
principal ethical and social dimensions, both of what might be done
and its meaning.

The demonstration of totipotency in an adult nucleus provides a
major impetus to reprogram adult human cells so they can be used in
cell-based therapies for human diseases. Now other disciplines such as
philosophy, ethics, law etc are confronted with this challenge. So on one
side we have to look for all risks and adopt adequate responsibility, on
the other side to consider medical benefits by solving problems with
organ transplantation, inherited neurodegenerative diseases, cancer and
reproduction. But there are major practical and ethical objections to
carrying out such an act. First, based on current knowledge, the
efficiency of embryonic development after nuclear transfer is so low, and
the chance of abnormal offspring so high, that experimentation of this
sort on humans is unsafe at this time. Not prominently considered in the
debate was the key issue of accumulated somatic mutations in the adult
nucleus used for transfer possibly leading to premature aging, neoplasms
and immunological disease. Thus, any possible therapeutic objectives of

cloning human beings would be achieved at great risk to the offspring.
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Moreover, the deliberate generation of cloned human beings could
infringe upon the dignity and integrity of human individuals.

It took 434 sheep oocytes to produce one Dolly. If the
technology remains as it is, such a high failure rate will mean that
numerous malformed or stillborn infants will be produced. If the
technology does improve, then the possible harm becomes social.
Cloning is not only a reproductive technique, but also a regenerative
technique. New parts could replace old ones. This means that cloning
should improve longevity or the quality of life or both for those who
can afford it. We must ask whether our society would be stable if
economic advantage could be transformed into such a discontinuous
biologic advantage.

Some scientists claim that laws could hinder vital biomedical
research that can lead to the repair of diseased human tissues and
organs. However, if the people think that human cloning may cause
damage to society, the government is within its rights to legislate
against it. Just because we have the technology does not mean we
have to use it. The relevant scientists do not particularly favor
human cloning. There were laws against cloning human beings in
Spain, Germany, Denmark, Australia, the U. K. and France. Also the
Society for Developmental Biology and the Federation of American
Societies for Experimental Biology have both passed resolutions
calling for a moratorium on human cloning. Although these
organizations want to allow scientists to clone animals in order to
study aging and various diseases and would allow drug firms to
clone their transgenic mammals to make protein pharmaceuticals, both
groups of scientists regard “cloning a human being as an unethical
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and reprehensible act.” Altematively, the ability to prod certain stem
cells into becoming normal, mature human tissues than most people
realize. The mesenchymal stem cells, unlike the embryonic stem cells
typicaily develop into a smaller number of specific tissues forming
cartilage, bone and fat cells identical, apparently, to the usual human
versions. The cells are currently being tried experimentally for
restoring heart muscle after heart attacks or repairing cartilage in
joints before arthritis sets in. Currently it is a slow process to
produce transgenic animals which have useful traits, such as
producing human clotting factor or insulin in their milk, yet such
proteins may be useful in the treatment of people who have a
variety of diseases. Finally, we need to ensure that a great
biomedical research could be lead to the repair of diseased human
tissues and organs successfully, In summary, human cloning raises
ethical and moral issues that go well beyond questions of safety, and
there are many potential uses of cloning animals which may provide
therapeutic benefits and be acceptable to most people if done

humanely.

I. 4&

1) ..’é'.. |?J-r?s‘ AZE S £ 72 e dd e
Ao FEE EREE ARAE 9 FES J98Ht 2%
19503 o of -‘rl}*gaﬂﬂ 2AHEA TS = BHE AFH
& st AE o B3 sty watet Ay 714 dig
Zye olsfst 7] ¥4, A oy 4L FHEH 4EREY

62



HHZEAM 750 AYX|RH SK=[0{0F} 4? [ 0|51

AN, A e g G4A AEe sHsEA Sk 1 A
frob Abgge] wolxln Hgwol drdsn, Frjol4 Fol sty
B2 Aol FaHUT oo whalo AB@RFL AAF FHEA
o vlgetel A A=} 7t HUH FhH Frte ohiy 9
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1. Ara8Ae] A3} w7

1) SY=o] uid U W AHEA e HA Il AE UM 7
Zte] 4 EA 7F o) 43I fHAHgenes) HR F, It
(DNA: Deoxyribonucleic acid; Watson¥} Crick 19531d)o] WA" % 1
&of A& Hde] FAA AUgo] wHR 183 fHA 2
= (Nirenberg, 1968'd), DNAW QEE3} )& w(Gilbert, 1988'd) S0l
Zzt A 2N FEEAY HAHH wj o] AR

olglg AT @go] doUrZAE QY FALE AlFH
e, 3430g FAs W2y} A4gd £ FAUo] HEE
Al F4 £ 3~497AE 270, 47) a2z 87 wiolEipE B
51 vpEY AF HolE A&t o)Fo)A ¥HE, 17 A%
BAE 39 AdE Holdo] APAHY 22 93 AoZH 1)
= 37} AJ$2)AHE 7] 7+(National Bioethics Advisory Commission)+= ¢)
t AHERE “dA EAFAUY o)u] EABYY S EAge
A0 2M, 1 Age 3 443 AMETY dene Hm)o] AAR
O Atge] dxlo] ¢ X&3n A3 ol o]4ste A9 ot
I o3ty

AF7HA FEEA PHe FA VRE UE £ Ao 94 3
&L o143 “vlopr g o] e, ol UL YuldA FAR
EAE ol ot d3A Aoyt F5EA Hojue A 22
MEoEM, 19939 ml= 22X AANENE d7EE A Q17 wjo}
EAE (9t E oE dye @ WU, 199749 28 2%
d ATA Wimu #A1Ee] oK) EDolly) BAM? mn
1998 ©] = 3}sjo|th3 Wakayama 59 A EA Wy Solrt” o
E YXEE o] &3 AFEA] e ALE AMEY FuinA,
g g A7LAE wols g4 BIAE e ME gaXx
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o A4 AAY ERrI1gez B3 AHEE ARt Aol
ojt}.
2¢d d749 EAWNHE Holy AsE A 433 £318
A M) E(somatic cell) (nucleus)S VM ZZ7|Z AH3S o] AA
9 )53 dHoocyte)oll FA3tT SR ¢ 1A F 1.5kvE 2m}
o]z Z T o]&3l ‘AAHE AXF'L 1 wjolHE T4
(reprogramming)f] ©]o] A7 ew, o] EAF vl EE TG
3 23} 715 A(plewropotency)2 7HAA B 28U EAAR o)
3 WS AlgolA HEdvldle BEEIA, S § i
A Agsle AAAHCZ BE oW ATt wloW#EH EBAA
P& HHEA P L ol gadTi a”

ojgf & Xgd A= AT AW FLY BT o} EE
FAREE 8 & 9 UojA @A T AAE TR} FHH
o2 YXFe A7 BAHE Aoln, o] 8 XFH dxl= HA
¥ B3 237 dFANNAA 4% AAE 24T T, 23 A
T 4(otipotency)& 7FAA Bt} 22y AEoX g Yt Fo A
EHE FE3e A EY 2340 XA 0 8AES I3
z23le A7 AEE g7 dolv IRAFRE o83 AEF
e A=Y wo] A7 F4, 283 A9 AEejel EEAS

FHOZ olfdle duAY FAAM dvht B A EHH
oj7} Polun 10 wi} WA 71¥ot &4 T d3¥ F Qe
)¢ 2 840 A= lck”

2 MHSH dHo| #igk JdE £ AANAN EAE AN
AALE o]§3to] AEA, I FolA| BAY kol BAY
¥, 1999 34 olefg] Q] JElx] WIS BIEA vlds BAE
Ao HirolA wgeted AYrBog 5HE AU Ao, 3¢
ojtigtgle &g Hmel ME2FE £ FHY BA, 1gx WY

oH
ol
m!
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w9 AMEE E7)9 dAlel o]y 4FYcke w¢E/ HAn=3 )
o A7} A2 QEA WAARE @] AEHHTE BE
£ & v gloH, “Azke] 3z} @7 (human genome project)7} 2002
doll 3R AN FHHE A7k ZE FAA dig A
JE & F A& Aolgke § AT APEAY A ¥4 843
3k ik

IL QZF AFEA ] o873l 3-gof) 3l
1. 29 X|2% 217} MH=x|(Therapeutic Human Cloning)

1) X2H ZM9| fA: Yo T DRE HEEAM 23 4 A
X} 548 715 AsME 1A DNAY 23 gRBu 843
Hu ofd FeZEA Wyt dojuM g B0l F SlE Aoz
do] gtk a8y A&d AAAZY e tE AMEdoe] AA
G2 o]4dte] o] £AsL, EHoEY XA Wyor Ee
d Aot EAHLEN ZE(TH) o] WA E FAAT
U 4] DNA Zejo] 717 HESHE 5 e 7Msie va
3tk

2 ABSD U= Y ol BHAA X5dty oo 73
< Uz AHEAZA ) o]AE HF A Aoz Ux
e HEY 23¢ AZY 5 due Aotk F, oj8yor ¥
Al E(blastocyte) ] WM E(inner cell mass)& o}2 wE3 AEo}y)
RE ofE FFI MEY 2Foz FIY £ U= 5Y US4
(pleuropotency)& 7} o} 7]7HA ¥ (embryonic stem cel)E 2§ X
< A5 ToE EASEE ¥ 4 Udx W1 Yok Fo AYdA
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717 M Zistem cell: £ E FHHo2 A wet ¥d W
9] &) ¥(vascular endothelial cell), AFZ%, ZEATHE E& AAF
AX 5o gfsiA £318 F e 7FeAde 44 Aok o2
AN Fer, o, WYY, 97E&N(Parkinson’s diseases) B 19 ¥
3lo] v H(Alzheimer’s discases) 5 EA A7 T FAARA A
HEgHoz A 7 W, Y T P/ FHoF o] Mujy
o] 71 Ro2 FHdn Yt ole wFY YAEAYEY &
2FN2UE FoA AF3 bl glow, F9 Eal Ao AE
A FAE FYY WilmutBA R T 19999 S04 A7) o}y 5 2
WAE 529 Q7t wio} BEAE &3 detn = FEY ALH
HAHE7 o] AQME AEdP o, vF RAGTYE UEH 3
& <A {ZHE S >0 AP MM wiFg 7|1 EE Az Hl
ol Z3tA &7 WE Fog JDAEE o] 8§ AYq dF
HE A9 Agolgn §”

3 AME 30X} 2 (1) wjoh} ok AHEAE o83 A7)
ojdlo| A 1HT ©] 4% FA olfv MEU 2AL AFE] H
3] wjoh} Ejojr} fritslelof 37] W] = O Aol il
Fojol sk Rolh 'V o|gA HW A% Ade BEI} ARME
A8 g0l tHEd A gAet

21 Al Hotel ME: ANHoE A mE ABH fioE
AR eoke] 21 olAste WS olv) 19308y x7) F4H B
S A(thymic aplasia)o] o HAAY 2] gz AEHoh
FHIole Aol e Fd AAE dilel ejole] MEE o] &3 HA
E BEAY A7t FHoE WAt ofd A7)9 sFo] EAHA
< 9 79% AR OE FFo|H@llognaft)e] HEolHeg &4
g 4 gz FAPL? ojn o4 HolxFL WYGHe
obz] A=FHo| YA Wi v&37] o) o] 4 A X (graft rejection)]
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FedE 4A I8 F A& B oiE o4-u-&F whe
(graft-versus-host reaction)®] 9184 £Y 4 Uche Rojuh A=
TR0 AFo AAEHI 2~8F& Hlopr|2A o] A7) Be] 71H
4 (organogenesis)o] A|FET, FHolx Y4l 20F F& HAF 5002
o] Holok HEF & e, ol Algel BeEe AR PR &
A3} o|F = HAIZA FH

289 A A%e AAREH AlREE AW/ 2 JHEYn3)
© T4 ¥%7H, & ngdMe 389 4 AFREH a8n
FhR 32 YA sFRE g 24 Hodln gloH, FAF 234
YA A7 Fprimitive neural tube)o] FAHAL 54 FHE & A
o] AlZtgel E™QIY WA Fu| A5 AF F& A8 EFo
2§ 2FAY A4AQ A=t AjdEE AL A3 A
3 gok?

A ejoti Ry 7153 HYEF oY g S35 APHoes o
Ao] A=HT Sl AEEE Z¥7]7H4 E(hematopoietic stem cell),
#% 3M E(pancreatic islet cell), E.3}7)(dopamine) T AN A E2}
HEP) E2E TR 7 AX So2AM, Ay AAA A8FE 747
SHH, gastolmal Aeed AE, iR ASE Py, 8
BAGE ABELY V187 o 3o wiygy, gy WA AP
F B4 2ARA 3 A AYZ(DiGeorge syndrome)d} £Z &
FH9EY A% 59 A5 o]§& Axdu Yok 2FAT o}y
T Zledozs 94 AHLde AV Jdon, WA HF, £33
=83 FAZX7E dasih fuEtd elold 23 44 dod
e e AW FAETE 9F fatelr] WEd AR BEsd
&9, B934 EFF €3 fie 73 HE 2%
Sk

(3) FAWHY FE: @4 FUoM AFol4 S HAR 3 AR
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d 16%4 F7kste] oF 150009 o] sedl, B3 33%9 500~
6007 5o} Aol g W QlE Aozt AT A7) 7S o
3 s dnehs ZAs] st nAET ok ol#d A A7)
5L A97] A% fAi2 23] @ HRAY AXY F7E o]&
 QAte FV1RA, HF &3 ANy 2o AFAFL A8
3171 HA3) Azt o)AlFhe o) Fol M(HMEMHE: xenograft)S AHHuk
ol ojgt] diRE Adsie gk 22y 2 oA DNAZ Q3
FAAZ v Q13 o)4 8 FAHA 27} HA} )Ry e HEF
g FARI A MA AL st o] AMRHD Qon, o
A2 BT} 2ol A2 BAE 27, <zt A7} o8 9
FUER g RapA e Wi Adshs o 433 AR
e FBE Agstn Yoz §.P a3, oAx A9 &
A (germ line)ol] BAHo 2 EAShe ¥ E 2 ubo] 2] A(retrovirus)
7h FA olA AE" Aol wobA o WY GRANL 9¥Y

% gk Role

9 Jlosl= Ak ey o] AR} A U de
Z33 A7) HF PR e ofF nAFY Boln Y w
=t AR d8 $E U shetd 249 gl v, 1
ZARPA A wfe FE 7heAe) Ye FEA BAWY FHo)
YAEL GojubX AEA) sl (biohazard)e] YHAI0] olF 7] W&o
o0 ® shiel BAELS vH(EamT gl B ) ojgte
Zoltt. ol o] ¥ i 64l %L BAG WF) Ee A4
yo] 9o} sjgetn AMEe 9 M= DNAY Hur
(telomere)7} 22 E o YEo] Hldle WY FHL RAOE wjRo]
38ge] W] on, M¥Jl A28 X YL AL NTY o)At =
Aoz go] BE sFsAol B2 AoE dYd £ ok
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2 MY 217 WH=R|(Reproductive Human Cloning)

1) BiF: A2 BYE FEIY] At AFFA, ATl W
ol-gjobe] WEET 12X tPE &4 § oY 7Hx HyE AR
gt gtk AAZ F £89 EA7t 2RE olF AHEAE EY
RO g Zn e 879 5, Z(pA fHoE AgHe
- B EZ =2 oKmitochondria)] frefdle A4 AEe X8 H&E&
a2 HA 22X da) tiRRy Fo) ZHELS AAY A
BEA daA TAHQ W, =94 w7t geditn ¢ 4
& Wz Yok

ool Hgahy: (1) wiolRdy: Bol & wjolrdy
AL AL JUe wiolE mARE VAZ 71eFA MAE
3to] wjolE BT o] wolEL FYUF FAHA FRE /AT
Q7] wWEel dFA Aot FA HouRE & 4+ sled,
e REEME AFFA Jalo] Adg A oulstd sht f
grs Fe oujs} AFFAHeR AFo HAAZ] golr) £RF
oldo] AUTAE HAF Bl 3] duls) T Aoz B 5 XA
g Agdog AYA 2&o] $HHLh vFY g digelN 24
ol WERAE woHembryo)E 7HA T e 36579 FAll th3ld
AdE B AEZA A, 4% Ao o)), 4%E #Hr] 28z
11%e EYd AHE 223 10%: 7 EHog A8 AL 93
e, WE wotks msl 100004224 AJgHoly] 18] wl gz g
He dgoltt olg oldx fElFoln WA, =HH A7t Bag
2 A

2) AT X8 FH X AL oAy Yolzt gAY
nEE=gold] fHAse FA4 A¥Y AAE 23 7] BE
ol7]E EARHA] 3= B9 E(kHo $-8o] mEHm Utk 1
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U o] We] &AL v ol AFA WEHF Fo 71¥)
LAY 7Ps4ol ¥ 8 59, ARdMEe ¥E L &5¥ 550
HlolE o] &% AXY XF A&o|A B 47 M YA@T%)0)
o|RojAL A Fe 4FTEL ¥y’

IV. QIZF A EA] H3)dsd siAget
1. oIz Y=o sy

He7lee BYuol A "o FRAA AT ABEAE
opfg] FASL FAItE: 17k BT oA e 2
= AFHstack T Aotk o2 sy ARHF, &e|Hoez A
FAEF IS 29 AU, FAste] A g Xake

A7 AFE 7 2RE FEAE 5+ AEeA gt

1) SRt o2t MYH: o|Z2H o2 ‘YXF sz T QA A
AE EAgE FEY 23Fde d2oh ¥F LdAE RNAFADE
8~16ME7124 AFHY 24 E7)0) uldle BolslA AdHe AY
o] o} X& MEH HFHE 5 v FEF AlHH 9771 A
ot 23y ke ASe o= Aoty TAY AT ujYiy
& GHE oA A ABPEA viEo] FAE wWi$ oY@
1% FH83HQ 7)ol Tk ot AW HH 247 7]
o] tS ¥ F3H F7U 44 ¥ AT dvkEA Az
AREA 7)g0] 288 Aol Sith

) XY =X AT AREAE T 4 Add L A%, ¥ 73
2ol Z F7|x EAY 4 YA Hi, aRE ol8std =3HAY
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&4E 3718 ZAYLEN £ AL Hee & Aot oFA
A% ‘X8F BA'E AFEAt stz geEte e E42
EARIZE A5t Alge] 3717t dhve] ARAELE AgE 7}
40 A4 ¥k A7l on] A&TAd U Ay /AAE
TEENA FYAIE 49 ¥ZHE FE(transgenic animal) T} F3}
A9 79 JIvel E(chimeral animal) 4+ o] {17+e] A7)
o HNEE 71 FE F AUEAE F ATFE FH YT Ao
o, s A7 FEY A0 BES AT AR AEE F
Adtels A= Aot

3) 4NY = 29 ‘AA4Y BA'c FAA2(asexual repro-
duction) © 24, Trek AUH o B APFrIH £ Afto] PulEA]
A F A 2 4 ApolFo] ALY o ALY FAEH EY
e 2EAcE HESEA  ¥u opdE A& FxF <
A ARl FEF A 49 ovlrh FHaA Ao 3R
g 22 FzxE AFY 7T AFARrE BAEHD, 7 A
U3 AN AL AMET Y8 EAZ QA 2 Ao
0.0 Azloth BAy)So] AR = AgEo] 2AHHoE &
3 FARHgene)E 71 AUE, FET HA, +FHSF T2
3 Ao B3 BAE B3l gt 17k FXo) 4HE Ao
T, 242 473H9 A AA9 g8 7)5e AAm Bk 2
& ooidel Ao} FAANRE A7ig FEE TS EA 3
Zolth.

4 SeisEE! gisky: ATRA BE ATE AARHL ZHoN
= ol$ SUY 248 WIS o Z, BAFFAIN FRE
29 A7), A5 233 45 FE ATY U o 29
A% FAA BAWolS) BAL WE Fohol F4 2AY Aolth

o

mt AS

o

T4
o8
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U § A7Ee AR 8 AA}L ANEY HE 49,
HEREE FrEdte 44 E7] wjollin) BA9 ATEA 43 4
ISR Ee EAE ujoke @4 #9E F ¥7] ARG &
0.2 GZME BA ¢ B2 1vl]e) 4L Hato 24 He
@27t degve AL & AHE EAEY] A ge 9E A
39 L Edhe Fojw, 2% 2779 49 2 4=
3 FAAA Fglol 2 7188 Feo A Ee ARto] TR
o o 29 AzEAY A9t FEY YR 4 o B
Fatn Aug JdEAHE Ak dhed, dvhd B2 7ot &
Aste A Aol BFAFE HF HrEeA € ¢ U B
AR Ak AME] HEEE 10~107 3T & HY 2
He 990l 232 AT Ul Theo] AN £7) =8,
¢ AAED A2y Afe] xPE Ao, A FHAS] WHIe
Y78 AFHA LT FESANA A" 7FsAol A’

2 ot MH=MO| oid 7Hs

1) ¥aHg 589 88: FAUY VITARE E= FidE AAE §
AR A WEFFY ZHA L Udhe FAAE =QA7IT 1 F
o] wd® AEY MHHoz At o] ALY ¥
A sid HEFH FAEe] 2a8HE ¥ AFY 24 ¥ 48F
dto AtelA o MY EFE UF YN 9 4F
£, $59Y 7 Wl e F9WARKfactor VI, YEHE, 3
7N 27U erythropoieting, A€W, HAEET T A
(urokinase) Fo] dXA AE AR o]&d F Utk ol A9
A% Az AdF tiFFoly ER(yeast) TolM iHE B
¥ g WA 2L A2 Hlgo diFeg Asle ofF g
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A& YFFoE o] §F 4 Ytk

) |HEA AR $H2 NEHe A% A% A Ye o
W $3d4, Z DNA Ngxe Age +38AY A4H 7)5e
M fARE dAEE PoEd ANE BE 59 UFAe 7}
2 ARHE BT SRAAE o]&Th dE B, YEA A
F2% BA) B2 529 AW 4AAE 58] vlolgrd] B
84 Amshe Wol 4E3E Yo F1 o, F2EgudR
B35 §x19] HE5 &4 adencsine deaminaseE A ujsle FHAAE
A s W] 2otk Iy o] fHA ARWYE AE Yzt
3 29 22 ANY BolA9, o}A HAsiot B Al o)
o} giok.

3 SE=H 7| 0[4 o ko) wsldAolY AL JPAE
7} ol EHHZE 9E & g7l 9B Yojus FoE BT
gon, AFF $9L 7hd BoE AEE HH3 s Lol
7T 71502 T Bolz £ AL ReE dsim Uk
a2 AE $4¢ 23R e o} R Be REL I}
WA 2g dujolth wEtd B9 AME BAE Hy god o
75 Fato 7te] 2APAL 7R o] AYHEE FARPL
ARN FE B40)2 5 Ao} EAH @oldd] 448 £ g
Rele},

4 OB | Mgk 15U T} & AF Ay, 8 59 4
3, A%, 24 S datq AFHoz AT ALt AztelA
Bt 3 HEHEE sy

74



MH=N 7|20 YRR SO0 BIL? [ ot

3. QiZh BH=HO| et

1) A b ojd B A]olA AT AHEA ITE =R
o ojdle Yo7 A d&dMe ¢ 8o Justd FEF
AE 4T AYF 7led 7R AThd AT B ¢3M 1
gz "olg 2e glen, R =2 FAstE AR7E ASAA
BE3A Xe a8z 20 F Ye 2R AT sFeAel iy
¥7] Wit

2 939l of : A 3, Y, Wi 5579 HELo} F(H)e
AT HHEA A7 A FASL Utk 19883 F59] FRE <
AZH-+AAHE 7] F>(Human Genetic Advisory Commision)$} <?17t4+3
Al Z>(Human Fertilization and Embrology Authority)e] 7383 Hut
g wol ‘Y ATEA'E F3HL, 190d & “/ULFAEA
H%"(Human Fertilization and Embrology Act)o] ¢J3le] Q17+ B-Ao}
= leé}a-iﬂ Suteld 4¥L WA o M”’ T 1998 @
RUBFHAE 7> <RI > JE7FES 3] ATH2

’\}%—4 A g 1497 J}ZJ{‘_—%}%.\—} gxato|mHHe] A

B ATE 93t 38E A AYsiAcH, o 14¢ wFe BA
g 718 2L 979 /A Estem cel)E FE3| 7 7HIER
3}, o AHAG AFAE, BT fitd MR XEFH 37 E
By & Yo AR ¥ a2y 9F FRE o] Az vjo}
EAE FAsAH

o) <Wg A B-8t3]>(Society for Developmental Biology)y @ 39
o] 93%7} e wix <HGAETI>Y v <F7HYEB| ARV
> 197 99 170 “UtEA o] tigt LA 5At Fo"E
QAT oo gt AFE AL A en, vF <APFHA
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