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Analysis of control mechanisms of gene expression by
the method of embryonic manipulation
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Summary Recombinant DNA. technology have made it possible to isolate a single
gene coding for a particular protein from a large amount of DNA in the nucleus of every
human celf and examine its functions. The isolated gene can be inserted into cultured
human cells in a number of ways such as calcium precipitation method or direct injection
with a micropipette. Genes can also be inserted into mouse embryos by microinjection.
In both cases genes may be integrated into the nuclear DNA or remain free in the cyto-
plasm as a self-replicating, extrachromosomal element. In case of cultured cells gene
is usually transcribed to give RNA and RNA is translated to give protein. Also in mice,
genes inserted at the embryonic stage are expressed. However the site of integration appears
to be random and the inserted genes do not function properly. Thus following experi-
ments need to be accomplished before the gene is introduced into human subjects.  Firstly,
the new gene should be put into the proper target cells and should remain there. Secondly,
the new genes should be regulated appropriately in the target cells. Once these experiments
has been accomplished, attempts to treat human genetic diseases with gene therapy will
be ethically justified. However tissue-specific and stage-specific regulation of gene ex-
pression is poorly understood at present. The techniques for introducing genes into
animals such as production of chimeric animals and injection of isolated genes into eggs
will provide powerful tools for studying these regulatory mechanism of gene expression.
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255 TIBEOIBRHSEOBRETVEEING LEL bIE. BETOMBNOBAZ, B
TEEHLOWERD DY, LoRLA LISz Ll Av2doThh, EFED 2 BEfa~
DBADBE T >DOLTH S (Cline et al., 1980; Mercola er al., 1980). F LTI O 20HET
EELLLEHERE A0 THY, Hof~0BARKG L Chint, BETRRECHESL
REARFILHBPLCETEDY, ChbofIEEAK DNA BE2lllReBAL, TOREE A
), BAECIEEOWE TFORBENEHL 5L 5k ne— 2ok, BRIV IVESE
EFD 5 WiEs Lz DNA #ANCBAL, HBEOWEOERTHRAL T BN E 3k Hk
b LeBERS5. Lavl, ChbiRWTIRIBENEERLAZ W50 THD, EFEL= v
v— Db LRERIRL D LORRTILAV. BETFREARET A RAOMER, ZOHEBHAKE
FIVCHIBERBC D B LV o TI v, il AV HR TR, SO oDRERYEITED L
EZ bR\, SOoOBEBYEBITTELO TR W LI TW 200, BEEEHHRF
BTHD, WHRRMEL T ERRTES. Dok sw i @Iz b 218
$, BEFHENMTOALBER TR V. 20T, RETENAFERED L 5b0nbY, &
DL LB TELOPERES L.

1. BRETHHFZOHE

BEFREYENT 501, BNOEETAHECEA Lrdhidi by, Ml TH#Ar
B bBEFOEARERSORGTHCEATES E D, chiiEel, BRETHFNFELS
BT (E D). BEOCRL - 20ZRMNHFROWERL 5 L, B5\WE—HRsabEx
BodmEalE (ECC #il) #Rvic® 2 7 ROfEHIE, cell-mediated gene transfer L% 5.
REEHECSBE L ES DI, WHRTRMREE S LeEe (fusion) @30 TRk, Br&Es
(aggregation) SR BZHEFCHB. ZOHRIE, BBHEASLEDLC LATES. chromosonme-
mediated gene transfer %, BCC & oML 25 b2 CONEA L TR EREALZEAL
TELAZERLI-THITENTES., B LR EEDHIRCEAL LS LORERLH BN
F PRI LTy . DNA-mediated gene transfer 13, HHROBELE{HALIIRF MR
TEL, REGEROEST, DNA OBARE<, 7r A vPas Y= vERYHOCHLENRDHS.
2. FASEHYERICLZIBETFRREAORN

e MR A EEAEL BT FAGENT v P TRVLWIEERTED, BRAaGMESEEERRY
LOBETFEEIR dy ThBH. ZOF v F CIHEEIERELTL 52, BEYERLC-28%E
RLXZREMEO XS 6T 0 rdy BETFHRRERL T 5008 RETH -7z, Millen 5 (1976)
1, ZOBAEESHETALSICEERT v F EOETE A SRFRLTEN L. S L, dy 8BE
FHREFEEEMBEPNTRI LTV AR, BESEE LTS 5L +0E, rdy/rdy HEOARE LED

£ 1

1. Cell mediated gene transfer: Embryo-embryo chimera
Embryo-ECC chimera
Nuclear transfer
2. Chromosome mediated gene transfer: Embryo-ECC chimera
Chromosome injection
3. DNA mediated gene transfer: DNA injection into fertilized eggs
Embryo-ECC chimera
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BABDIETIERL T BT TH 5 (Mla), L, BZAKIBRTEE LTG5 ETHE, &
FEEREBHRIS rdy/rdy BROEFFEHHIATEL T AT THS (K 1-b). 7, 3L, &
FLREGFEEBROW ST TRER L COBRBEENRE % 2T, THS rdy/tdy ko Es
DETERRALNBETTHD (€ 1-0). 20 rdyfrdy 5 v Mg, BRI LT, BEOAENE
TR BCREBER o v 782 L0 57e®, FEREEIRIBFCEITA o X TE
5. Lo TH 2 5ERL, TOoEELEBRNCENSL k), LEOo=-0ERRET
HETERDTHD, EECF 2 SEERLEANLIA, £ la L —HT5EB2E, dy BE
FHEFREETRAL WA E A EEINELSTHD. 20 L 5 BN, SAREN"D
ORBEROMEFRATREIN TV 254, FOERXEALEOLERRBEL T BT L LT
LY ENOBETFAL L LOMBETCREL TV IhRRET B LNTES. F LTEBAL LT
12, FREBO E OB BR LT 2% @45 2 L 430 % 5 (Yamamura and Markert, 1981).

|oo 0000000
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Dc;goaog oco ooo% oc gooooooo o® corsds
1l #4550 CRBIAEFIEINIE®RD X —v
rdy BETY, (@) BEARLETRILTLS
Za ,w)%ﬁﬁwfﬁﬁbfb%%ﬁ,@)ﬁf
TEEL TV 3ES.
PE, pigment epithelium; OS, outer segment; is,
inner segment; ONL, outer nuclear layer; INL,
inner nuclear layer. (Mullen & Lavail, 1976}
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LaL, TOFEORMEAL, v rORBOEFALLEZEMPLELTHI L, 2 F%FRL
el E oD RFEROMEERKIT A= —%FF o T inF il bl A Th 5. & FDERD
EFAVEILREEFEL TR, EonRfEHERAT S ~—2—L LT, T4V F1 A
CRTBHE) 7o F—AHERERLL S LT 2RAE TR THNBRELERIT LT, Licht
5T, FERLHETENRFHETES B, FLEIBEIE LT 5.

3. IHHEERBONBCLZRETRERORR

EHBBERRSSMEEL S, ChEEERELOMTY 2 3 2fERTAZ LIk D, EFRE
B ECRETHZ ENARINTLSE (Brinster, 1974; Mintz and Illmensee, 1975), JEE G
RONBFETHD. TOFAREEE VTREEZEIXEL SR T 5. ik, Dewey 5 (1977)
CX-TRIRRIIR, REBESEOETFLEYEED I 5 WEETHS. HTHEBEMRLL L
HUDEREMECABELEREELYRILIEE, COHLHLES-7F /72 &R
EWECTRETDALLRI) eXFYVF VI T2 VAARY AV LT VAT =7 —ERIAK
(HGPRT™) #EIRT%. chxBwT, F23%ERTHLiclp, HGPRT™ tinoc#igd
EFERIEAL T2 LR BEENRD. Z0X 2 5=y BT FEEZIENRE, Lesch-Nyhan
EREOTF AL ERTH o LA TEZRTCHS. B0k, Mmensee 5 (1978) KX »
TRINAL L SEREGHLYEATHILTHD. HHEREMARLLOGMLBEIETEE, Th
BHAVCEFASEERT . O THIERBARRFOT A EWXHFRT LI LLTESL, H50
o, Flrile FOMEIEASEAILRE D e rORBEYR AL Y AREHT A
LLTESB.

LOFEOMERTIT OB, Bk, SOEYEOTHEEMROTBEGOEESITHS.
Hsg Ak M EEY b SR K- T LE - DT 5. B3, RN LR
Bredh bl 5 52 L EHE IR (Stewart and Miniz, 1981) L 0D, ZORRKIE LWL
THD, DEDF AT T ARFRANDLZ LILTELY, RoOEREEsTEFVEWEFITAR
BT AT ALESER R E o T B, EE, FREFLEMITE T, BEo XS5 R
BB INIUEERCE IR B L dThA 5.

4. HO— (L LI-BETFOSZHEM~AOEA

Gordon & (1980) 1= 1 » TESTFhhicZ OHER, B EAEALWE0EERLT
VBD, OTEWEOBEND - THELZR-TLEVAS.

ZRLTHTR IOCETFEROFSBR I AL, BTHEROMBIC DNA 2EE~1 7=
AVYarvs vEAHENEL LTRLATWES., BETHROMKITEER, NTFHXOMELLD
KELBBCEST B ENTE D, BTHRCEATZERL, ZREANTFHOERCI-C &
Fhd DNA 2B BB ETH O i b NETH oo F e 2 § vIEBEHSRY Ebh e A
FVEBRTRENLAESENEC BN, COLECHARERBETIEETALBVA AR T L
BRI T 5D THD (Wagner ef al., 1981),

LE TOREYERTH L, BATIRETO = 8L, ¥ 100~30,000 T, EF4Y 1~2pl T
5%. DNA QOAkE R, 75231 VRERAALEBEIH S~B Fe—2 (kb) T, 77—v
BERLTW5E Bz 48.5kb THB. BED LREADLOE, 0 8.5kb 00T, Zok
i 18kb ©F Ly b B-rrEVEABETAEIATE. EADBRFTEEXERS O 50~70%
T, BERAELCAEIRIE-BEOINSE~BATS. COBALLESERL, BAEZVLIZ
FEIVE BN AFERIZ 8~30% < BV ThH B, AT S DNA B SHENE L IBRIERS R
(Gordon and Ruddle, 1981). #*7-, JEELTEAKRRATEESRB LD D, BRAV-LIX
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EENLTHEDO IS, BALLBETHARIRAERTOLAHERIL, 3~40% { BDWVWTHSB. ZDED
LN BEAER, BBRmod, [ANEATDBEETFOBNRLERLOPISOLIATHTS
B L, BRRTHARLE EOBRIIBVY, £ TELTFHEBE L EOBRRIE LD
» b (Wagner et al., 1981 ) Stewart ef al., 1982 #ZR), MOATHEZ LI T Tty
EWSZ LRI o TWAFEEEASS. MOVRATNCBETORRET IR, EWHEI/I V-7
Lo TELLRRD, EBEAYHRAL O AEWEIHbHE. REPEESNTW30EZE20 7 —
TR L - TThB (Wagner et al., 1981; Wanger et al., 1981; Brinster et al., 1981; Palmiter er al.,
1982).

BALLBETORY AT AEBEL EAEBOC IS THE. kbl MHAThIERT
1%, BOEEBOLWMCLOFELHRTE, ROBANLY 0% OEETCEEIRTE21LT
55, Ll, BERI-TL, EFA2Liok ) LTWAEDT, 20L& ERITH - EEVEHK
WORAETRBLIOTHED. MYRENRDHELERE, B—020-DBALH50, xvFrEFL
WHRENBZELDB. T, v BEZTCRYAThZC L35, = €¥—H1L, 1~150
L, ASonTWA, BDRATRCREGSYERL T 5B DIk Constantini & Lacy (1981) AT
BHBEOT, BOATNHCANENERB L0, E 23R HTEHESL. BEDX 5K, EDFA—-F
ERWTHIRBETOIRY AL TN D T ERERIN T 5,

BEEEITOLLH, ZOFERE-TERTRADENE RALDD ZO00HERHL. —2
X, TeE—Z2—EabEAEEED DNA 2IDATRT, FORBELYZIDEVIRATHS.
E.F. Wagner i, #3IvvEFr—+¥ (TK) oZBLBRTHEL 5. ¥, T.E. Wanger 5
3, SEy PR EVORB Y Y ADOFKMERTHERL 2. TK 0FB&, RXELFroMATLE
HINTH 30 CHEBSRNZER Y2 AORIEEL TV, ZOEKRTIRZ » € vBETL, Kl
BRTOZFEHENRTCOBOTRRCHL QB E 25, b H—HDRAARIL, Brinster 5 (1981) @
Lo TfibhTuwa, Thbh, AFITARAT A FVAALEVRE o THERZT 22 & Do
D TWBAReFFFA4 VIEBETF MTD) O0Fet—2—/1F . L—z—8H%EE HSV-TK

[ 2 Brinster & (1981) O -4z DNA

pBR322 » BamHI site iz TK gene %, Eco RlIsite iz MT gene %
o lt ABEARAAKDE, Bglll CHREL, MT gene 7 nt—x—
B2 EE TK gene WERILTH 2.
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BEFCERE LD (M2 2EVWTED, TOLRERTFREALLLECFOREEN, » ¥
IV ANER L > THEIRDINE SDEFENTVS. £LC, FORBILTLIELL S EE
ENTWEDTTERVY, BHXTARLBCTLZLDOREE 2 F b L O HBEERO S o722
LEHELTHS.

Brebd, TTREBREBSI LB VORE w7 ) vy BETREATAIRE LT >TH
D, FORMNAZETTICHERELTS. &FE /ey ) VEETOESIT, B UV vBROLTRE
L, L#$ allelicexclusion W3 BHENKZ 20T, ChbLOREELYH LA TI03 S
DOHEO BN THY, ZOLDTRBETOTIAZREIINDEAL W) FERENTHDLELT
W3 (Fok, BichAR D AL LEETE, Charon 4A W Z0AA TR LizhL, 2+ O
BETEHOZETYHLEZEOTHES. 7 2—HI2RAREED DNA 11, #2422z DNA
EEL LT, THAEOEMSELYNELTIOTCHEERFEFTHY, THT-TWhinw).

AlE@~c X 5, SRBETO~ 7 AZER~OFAL, Fo0oBH» £, il taHies
ODFEFBCTEBTERLZENML ) 200FHETH . L, RLbREBELFELEELTE
D, FBRELTHEILL WA, BED, g Ye 7)) VEBETO< 7 AZREI~0EADOIE
13, B¥REOHE 3 NS, FEREEEE BEEEZBLOXRAMRETH 5.
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