Ireceptor. In addition, Smad2 phosphorylation at C-terminal serine
residues is required for its nuclear translocation (33). The down-
regulation of Smad2 phosphorylation levels in Fut8 /= cells was
rescued by reintroducing Fut§ (Fig. 3G). Consistently, immunohis-
tochemical analysis of the phosphorylation levels of Smad2 in fung
tissues revealed that P-Smad2 levels were greatly suppressed in
Fut8~/~ mice, compared with that in Fu8+/+ mice (Fig. 3H). Taken
together, these results demonstrate that core fucosylation plays an
important role in the regulation of TGF-B1 receptor function.
Therefore, we assume that Fut8~/~ lungs are committed to over-
expressing MMPs, probably because they escape from the TGF-g1
suppressor mechanism, which operates in wild-type lungs, although
other functions of core fucosylation of N-glycan-bearing glycopro-
teins might also be involved in the development of emphysema.

Exogenous TGF-B1 Treatment Rescued Emphysema-Like Changes in
Fut8~'- Mice. We have performed rescue experiment with ip.
injection of exogenous TGF-B1 to postnatal-day-18 Fut8 knockout
mice. Importantly, exogenous TGF-B1 resulted in a significant
rescue of the emphysema-like phenotype (Fig. 3 I and.J), stimulated
the formation of elastin fiber (data not shown), and concomitantly
reduced MMP-12 expression (Fig. 6H) in Fut8~/~ lung. These data
strongly support our hypothesis that the TGF-B1-mediated signal-
ing pathway is down-regulated in Fuz8~/~ lungs. We do not exclude
the possibility that aberrant regulation of other receptors may
contribute partly to the emphysema-like changes.

In contrast to the mild and gradual formation of emphysema in
integrin 86 knockout mice, which causes a local deficiency in active
TGF-BL, the Fut8 deficiency as well as the induction of cytokines
such as IL-13, TNF-«, and IFN-y (25, 34, 35) results in the severe
and rapidly progressive development of emphysema. Interestingly,
the absence of 36 integrin leads mainly to MMP-12 overexpression
in the lungs of mutant mice, whereas in Fut8™/~ lungs, MMP-13 is
also induced at even larger amounts than MMP12, as assessed by
real-time PCR quantitative analysis (Fig. 64). This fact, together
with the wide substrate specificity of MMP-13, could contribute to
the explanation of the differences in the severity of emphysema
phenotypes between integrin p6- and Fur8-deficient mice. It has
been reported that disruption of the latent TGF-B-binding protein
4 (LTBP-4), which regulates TGF-B targeting to ECM and TGF-
B-mediated signaling, causes abnormal lung development (36).
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Using antibodies specific for surfactant protein C (SP-C), a marker
of differentiated type-II alveolar epithelial cells, we found that
expression levels of SP-C protein at each stage were slightly weaker
in Fut8~/~ lungs than in Fus8+/* lungs (see Fig. 7, which is published
as supporting information on the PNAS web site), suggesting that
lung development was also disturbed by the loss of core fucosyla-
tion. The retarded alveolar epithelial cell differentiation may also
contribute partly to emphysema-like changes of Fut8~/~ lung from
postnatal day 7 (Fig. 2B). Indeed, given the fact that alveolarization
continues past day 7, at least part of the phenotype is related to
abnormal lung development. Nevertheless, because it continues to
increase after lung development, we conclude that both alveolar
development and progressive (destructive) emphysema occur in the
absence of FuS.

TGF-B activation also leads to emphysema formation. Marfan
syndrome is a human autosomal dominant disorder of connective
tissue caused by mutations in fibrillin-1. Fibrillin-1 usually functions
to limit the activation of TGF-p, although the precise mechanism
by which fibrillin-1 controls TGF-§ activation is still unknown.
Studies with mutant mice have revealed that fibrillin deficiency
causes a pronounced TGF-8 activation that triggers the develop-
mental inhibition of alveolarization, induces apoptosis in the de-
veloping lung, and finally results in destructive emphysema (37).
Nevertheless, very recent results have demonstrated that Marfan
syndrome can also be caused by loss of TGF-@ signaling function
due to TGF-B receptor type II mutations in a group of patients
lacking mutations in fibrillin (38). These findings emphasize the
idea that the TGF-f signaling pathway plays an important role in
lung integrity, and consequently, there is an absolute need to
maintain the precise levels of all components of this complex
pathway. Our finding that defects in core fucosylation profoundly
dysregulate TGF-f activation and signaling in Fuf8~/~ mice adds a
level of control to this pathway and opens the possibility that similar
defects could be found in some cases of human emphysema.
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BY, FROOWERBEERET L LERNGCHOTRENRZ TELBbh b, RETI,
BED MYy 7 AR ZRHE sIRNA &ﬂ%wtuﬁﬂéﬂmwvww@miﬁ(ﬁ%/ VR AR
DWTHNT 5o
421 NAKFOSAF 39 ZEEAVE siRNADEA

NAFOFAF3I 7 ZFEMEPLEFICDNAZFEATLILICEY, HEZECOERS
M7 VOB EFAEAT A2 HETH S, McCaffrey BNV Y 7 =27 —EHERNT ¥ — & siRNA
2 iRNA RHAY ¥ — % FEEHINA FOFAF I 7 AETEATLILIZEY, v 7 ADMIE
BT RNAI 2B d 5 2 2B LAY, $72, Lewis b b AKREREZITRVITE - &
B - BENS - B - BEICBVT, SRNAWKE O VY 7 25— Y ORBLHERMICHFI TS AL
EFRLTWAY, CisOEREBYEALAVICBOTRNAIDEET 2 L 2EHLAZ L
L TIRIEFICRELERE DO, N FRYAF I ABERERIIKEOBBEEAT S
DEMD D70, FOFFTRANAT Z2EEFHBEEL LTERTAZLBHLVTHS ).
4.2.2 siRNA O{EFIEEIC L B2REILEBMEEEA

RNA BEEIARETH L0, EHERNIZSIRNA ZEATHIEOMERD 1 DL o T
%o RNA 28T 5 = L0k ) ERNTORER EMREASEMESE2 2L T, BWEE
L~y T RNAI O%hE % FIFA I LA TE B L Soutschek HFHEL T3 Y 5 i3 apoB

w1 Hidetoshi Hasuwa KWKZ BANIGEHET WEEESRESRL Yy — BF

%2 Masaru Okabe KIRAZE MAEYRNEN MEAECERERL > 57— #HE
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4 RNAI (L 2THELBMMEELANILTD S v P57

EmyER, WA BT
41 FUBHI

siRNA (small interfering RNA) OFRA#IZ, ThI THABETIHRATERZVEZALhH

f%tRNMﬁﬂ%t&D,ﬁﬁ%@%ﬁ%ﬁ@ﬁﬁ%%ﬁ“@E@NﬁHﬁ%ﬁ&éhfw%o
AETIEMHABWEERL NVICBIF 5 RNAIBIZE O ® £ F LWHIERRICOWT, siRNA & HE#
BETHLHEENY =X VEENCEATLIHECHEL TERD, 2, ZADToT0D
RNAi % T ¥ AV 2=y 7= ZEEIC L D R L NV T ) FEICOWTHAT 5o

4.2 AE SiRNA DIRE(ICE 57 AEFICE T 5 RNAI

SiRNA 3EHE L BETORBELFENICHHNTE LY, RNATHA I LRERLD
bOWEEARITIEE VIO EFCREOBCERTEREL LTERTE 2N
WOTWD, 72750, RNA L LTOBEES b 070 CHBYWRAANTHRICHAT 5720124
HeOMBEARRTHLELRD DL, BRI, siRNA F Hvztk4 ZICHAMES AP TR EINT
By, TROOMERREHRET 2 LEROLEHAOTRENSRATEEEbN S, FHETIH,
B0 Uy s R AR R A SRNA & VA ESL AV CORET ) v 7 579 Y
DWTHNT bo
421 NAROFAFI7XEERVE siRNADEA

N Fay4 4327 AERME»LEFICDNA ZFEATHI LICL), FRZILOBRES
WiZe Il BEFAEAT L HETH S, McCaffrey HIENV Y 7 =27 —ERENS & — & siRNA
2 siRNA RHEAZ & — % RN, FOFAF I 2 AETEATLILICLY, v 7 ADE
B W RNAI Aiaed 2 S LB LY. 72, Lewis b bRAMALERE T2 VWHRE - &
W - BEES - B - BEIEICB VT, SRNAK IO VY 7 25— EOREREHRNIHHTEL L
FRLTWVAY, INOOEEEEWEAL AVICBWTRNAIPEIET S L 2L L
CRL TEIFEICRE RERE O, N FaFA4 I 7 ARERARIIKEOBHREEAT S
DERS L0, FOFFTCRNCHT2EEFRFEEE L TERATAZLEHELVTHS ).
4.2.2 siRNA DItZEMICLHARELEEHELEA

RNA I IS REECH 5101, EERICSIRNA 2 AT 2BOMBEAD 1 DL %k>Tw
7. RNA 24 o Lic kW ERRNTOREH L M EAEsmESEL 28T, BEL
L~ULTO RNAL ORI RS FiF5 2 LT E 5 L Soutschek Hi3HRE LTS Y, 5 apoB

%1 Hidetoshi Hasuwa KBOK# WAV WEAREHREREY - BF

%2 Masaru Okabe KBRKZF MAEDHBOZER HEAEERERLY Y- #HiE
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RNATZDE/#%

%%%&LtﬂmAmtyxﬁmykﬁuzux%néw%HMéﬁt%%mmA%%&L,
NUADRBIRE DEAT LT, BRNIZBIT S apoB ¥ VS BB A M S48 - b e
mmLTwéo:@ﬁ%@ﬁ%&%ﬂiésRNA@%%&%ﬁW%T@é:&%%%LT%D,
ﬁ%ﬁ%%7U7?%hﬁRMM%%ﬁﬂ%K&é@Tu&m#tmi%%ﬁgtnéo
4.2.3 27 EED 2 K RNA OF]BEH:

Tuschl 512 £ 9 ZBZTH A > N7 siRNAE B 238D 4 — N — > 7 % 4o 9] Ha 2t
% dsRNA (double strand RNA) TH Y, BEDWHIEITA SR TV 5 siRNA OREAR 7 485%
EhoTwaY i, 21E L YR 27 152D dsRNA % 29 B2 D short hairpin RNA
(ShRNA) T 5L, &Y & RNAHEEART I & 2E S 1759, Kim 60ME 1 I 2
L 27THRAED ASRNA F T To21iEHD SIRNA 2 < 5T 1000 500 1 DI EET S RNAI %
HELCHFETDZEDMREDIE Th S, I NEBWEKL ~L T RNA] CIGHT 572012
BIFRICHR LR 2 D06 LTk v, 273850 dsRNA 5“2 €5 RNA; EHEERT O
2T e ZERELTIRAHAL A S A, 213512 < 5 Dicer % RISC (RNA - induced
silencing complex) 2D AENRT Lo TVB7D TV E EZAbNTWwa, 12751,
HEPR( o702 L1240, BHIC X 5 CTid off - target 7 EDRIRM BN RTL 25
t%%i%hqdﬁNA@%ﬂ%?WﬁVTé%Ku%mﬁuﬁﬁéﬁﬁﬁﬁﬁ%éﬁéio

HIE D 3 b A7 10— L T L 72 sSiRNA % 27 520 dsRNA 0 & IIHEBRNA & v 7=
RNALCHT 235 L BT FEAH 4 IR SN TV 525, BIWEEL L To RNA] & s DBl
ﬁ#%&étfiﬁiﬁ%&éh&ﬁhw&6&w%%ﬁﬁéh1wéo%wlokLTB%ﬁ
FAND SIRNA 70 08 ) —HM OB SEH21F 5N 5, BEDRNA] 1= IR AR SO AN Y
LTw%:t#%,mmA%mwtﬁﬁ%ﬁﬁﬁﬂ%K&éB%%ﬂﬁ8ﬁ<&w#%th&

W,

43 N7 3—IL B siRNA (dsRNA) ORBFRE BV X EEIC ST 3 RNAI

CNETR Y AEERIZEB T~ ¥ =RV RNAI DB BEERE ShCh Y,
WHTTE=F—IZL Y RELC 25T 55, —DIERNA &Y X 77—+ (pol III) &
T —ZHCTSIRNA BB EL 22T, b5 —FIERNAKY « 7—+EII (pol II) Fu-E
== HOTHEEEZDEV dsRNA TRPSELRTH D, CITRENEFNDZO &
ISHRENZOWTEHBET 5,
4.3.1 pollt 7OE—4%—% B/ BRNAI PRI 12wy 2D kR

H1, U6 % tRNA % & pol Il 70 E— % — % Fiu 7> SiRNA RE~ & F—HREShZ LI
L0770, B CIIILEI W A CREN S RNA; TR TENUEEL 25T B, pol IIT 7
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% 1% RNA interference (RNAD) & microRNA (miRNA)

HE— 5 —OFFHIIE LV RNA % short hairpin 72 &0 2 k%% 2 < 572 RNA R CRIHE
TELILR, BYREEL XVIZBWTES TSIRNA R RS C LI ENTEL HI2H 2,
SIRNAFHANY & —OWBUIIEFE I » 7V Tpol Il 7UE— ¥ — DTk IZsiRNA 4 2 — R4
B 20BERMBEDEL YA - Ty F Ly A8, #hoaoh CHEEONV— TERIE, 455 o
FIVAT) BOBbY—IA—2aryrFuhbrsiiidThr, N7y —HERESN Y
i, RNAIZIROMY: sSIRNA DB E LCmRNA O L OB ZENICT2O5RC O % F o
MH T LRIERICHL D o727, Bl TIE siRNA N 70 T X A DORFEI L ) HERIES -
MRODHBHEIMFRIHFOND LI oTETV S,

HAILEGFP 2 E&HTHERT S “VJ—r<w 2" #TF Ve LT, EGFP %ML L7
RNAI bS5 VAV 22y IRIARRA 704 V2233 2L DERLSY, T CIs
H1 & tRNA 70 E— % — O TFiiZ EGFP #2488 & L7: siRNA 2 20— F¥ B2 A L7~ 2
= HVTHATEY, NI ¥ —IIBWTEEHORNAIELZBET 22 L0 LTw
5 (44 EERPIZE),

RAZOAL V27 2aVilEBb I VAV 2oy yey AERIEL ZR R A FHEL LT,
ESHIfLIZ SIRNA RN ¥ — %2 BA L THELNIz7 0 — > DA 5 RNAI RO W ES 413
HEACTEATIYAERTHE LT, HECRNAIWREOSHHRNAI F T ¥ 2V 22y 2
TUACFET B HEICELTCHME SN T B, Kunath 513 RasGAP %% —4# v h & L7
RNAi X7 & —Z{F8 L ESHIRLIZEA L7:%, RNAIDIRDDH 5 ESHlatk# L, +r5 7
O FRET 7Ny =23 3852 ECESHIBRBROEXIEHLTWAY, ZO&E, (31T
TEZ RasGAP ODEBEMA T2 ESHIRAMKA LR ENRLFEIZBNT, /vy 279 h2wX
ERBORBMEBET LI LICHILTwb, COHEE, ESHBOBRRTHEND D b0
eBRNTEHIEDPOHEEROHLFELE L THEATH LN, ESHBAHILT 2882502
EDNOEREIPCEELN I VAV EBEATLIILINLEOBRAELY, ESHIIETR
HALTOR2WBEFEBW TR RERHATELWR DR ELH D, T2, F I T4
FIEET 7Y 75— 3y S€T100% ESHIBERO Y 242 84E 8422 L OTE 5 ES itk
FIEFICREDOIVLDIIRON TV EDT, — I Carmell 5 OWME? o & 5 12 ES il
PH/OLNEFTATTIREDL L, ROFIERTERBEEZMN T 2oL 425 THAS,

oM, BETEANEOBVL Y FIA VAR ¥ —2H05Z & CEYEIZRNAL b5 >~
AV =2y s RAREETLETECEHLTOMESINTWAEY, LyF oA N HES5H5E%
TRITNEBIALEET TV N b WL L5 Z 85, RNAI ORL O THL 2 8EFE
BICICHTELZI9ANARS - LTHEBZEDTHE, Ly F o4 A% H W RNAI S
B LT, ALS (Amyotrophic Lateral Sclerosis) OERTEELZHNE L0 EED 7 L —
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RNATLH D &ATH

THALMESINTVE" P, Ralph 532 8% human SOD1 #EH X472 ALSIEIEF Lo 2
DEFFAPIIC human SOD1 2489 L L7z RNAI L > F A WANRY & — 5 BIRISEA S5 2 &
TIRRDIEERI & A FHE A RECET I LKL, RNAIL VY F A4 VAR ¥ — 121 2
BEFEBROTRERZR LI,

CHETHALZZLHIC, pol I 7HE— 8 —% 72 RNAT B EE T 2 SR 28
BFHERNORBICHT TR STV S0, £&MIC RNAI AT 2 2 20k 81 K075 %)
RZEVHBIC > Twd, BETEHNBOL Y F Y4 VA2 HVL S & CRFANLGBETTY
N) = RE L RO ENSY, BEDCredoxP Y AT A EMAEGDELIETaA Y T4
ATWVICEIZFZ /v 7 T TEBVATANRHEINTEDY, SBIFNODREF N
MERILGIZEBEL T b LHFsh s,
43.2 polll 7OE~4—%MAULZRNAI TRV 12y 77 XD

WA TR RS 52 2 L L VMREE LRI REELOEV dsRNA 11
TERVEZEZLNTELN, FWESCRS LML &I BV TSR EETF ORI S Bk
TEDLIENPMEINTBE, Svoboda HI13E R L7 dsRNA # 8~ 4 704 v+
72ar§b5IETMos L L-RNAIMRET A LaBEL, 7hERESELS
yxv~>u;5%%%ﬁ%&RNMﬁﬂ%&b?yzvl:yavvx@W@K&mwa
5% B R Y dsSRNA Z I FRRIICER S 25720 pol I THE—Y —I2BT 2 Zp3 7
HE—-F =&, MosZHBEL LIZRNAIZITIZET/ v 77w bw X EASEOERRA
BoNLZEZ2HEL TV,

a1 5 AR OMBEICB VW TRIZ2E WV dSRNA 12X 28 B0 7 KIS 4 B84 2 75
(2, BE SN/ dsRNA ZHPICEO S5 L #WEEE L7z pDECAP N ¥ — % B% L 722,
PDECAP X7 & —HLHE SN RNA B F v v 7HEDVI) Boh, S50 ARSI
MENZWIEZEY), MREICHESA TN CTTARHICEWSIRNA IZ 7O S0 &
V) BEICEDWTREI SN 5 —Th D, 51 Ski % B E LTCMV 70 E— 4 —C
dsRNA Z 55 S22 pDECAP N7 & — 2 LRNAI T VAV 22y 72w R AR |74
R, FERN LGRS ERITIELLIONI Y —% b 572RNAI M v AV 2=y 72 247
ST by R EARERAMABRETLAILICELTW A,
deTU%—9~%%WtRNMFiyxy—ymmHHTD%~7~$@T@&Li&#
oﬁﬁ%%ﬁ%&RMMﬁﬂ%?%b,it%k@ﬂﬁaLT@EwdﬁNA%Wm%:&ﬁT
%6tbwmA@%%%ﬂ%%EL&<T%@%%&RNMﬁW%&ﬁK%%Otﬁbmﬁ-
mmaﬁbwﬁﬁﬁ%&%gﬁM?TwC&%%ﬁéné:k#%,%@i%&%%ﬁuﬁfé
CERZOPIIHRL TP SGHOBETIEL WAL EZ NS,
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# 1 2 RNA interference (RNAi) & microRNA (miRNA)

4.4 EBH (RB®RI7OF3-IL)

NI VAV 2=y 7w BRI L TR HBRRM LR E 25720, BOTRE
LETALDEERE L TEREIR 2T 0 o T AR ZHELEOT - X2 FHT 5 H 18
EZWhb LN, ZITERNAI N Y2V 2z 7 A{ERLEBREZHMBE L T2 BHKY
T, EGFPZBAIE LARNAI T Y AV =y 7w AOMEEEICE L CHBEIZENT 5. &5
HLY7a ba— WL TRFELEr GBS Tws [2E] RNAIER7T ba—u]#
% CRC PRESS 2 H i E LT 5 |_Gene>Silencing by RNA Interference] ® %8 #|2 L T
RVAPAE- AN
4.4 EBME S IUERESE

(1)  siRNA N7 & —D1EH
“RNARY A5 —FTI (pol lll) 7HE—¥ —% & siRNA KFAY & —

FA4IIMBAW human H1 7O0€—%—-%70—=>7 L, pHINZ ¥—¢ LTHVWTWVS
(K1-a)o BHIEEE < DO SIRNABHARZ 5 —HFHBEENTEY, iGenedt (0 r57v 7k,
TaKaRa#t) % Ambion#tZ LW EATE 5,

- siRNA # I — F¥ 5484 7 DNA

2 F &F 7% DNA ZHAMEH T sIRNA OEF7H A Y AR A2 TR > T NADT, Fh%
FIH Lf:ﬁiv%%‘“@d@%o 1-b 2 pHI N2 # —F D EGFP (2309 5 siRNA 22— FL7=% Y
T DNA #7775

a
Xbal Xhol

Sacll

BamH|| EcoRli
HindItl

cccAACCACTACCTGAGCACCCAGttcaagagaCTGGGTGCTCAGGTAGTGGTTtt t t t ggaaa
acgtgggTTGGTGATGGACTCGTGGGTCaagttctct GACCCACGAGTCCATCACCAAaaaaacctttgate

N1 pHINYZ—E&HAY T DNA

a. b pFHI 7“:13&—57——@?2;%&:%%&@%%%4 PEEALERL, AV ITDNAOIO—Z Y 73 PstlE
Xbal, HindlIL Xhol 34 b &5, b EGFPIZH ¥ % siRNA % 32— F¥ 5484 TDNA, KXF TR
Lty A -7y FEy 25290 EON—-TTOLRE, ¥—245—3a VEH (TH) 25,
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RNA T2 DR HIH

(2) FIPRY LIy AOMER
- B O 2 K50

B O SHEINLBHEPE L -~ 7 AL A2 TR L THER T 5, 7213 88Rnm
L7l 20 bRZHINEFIL, FIHE OVE) IS D#ET 5,
- REREHSFE K

ERFEMEE - CO* 4 v F 2= — - RBRIEHAT I A~y b
- DNAEAHSGSHE—K

24 ruv =2 — T EBNBEME - 2T A Vs — AT 27 v a VEER
FiE
- IRF G

TYHRH (fHVSHEH) - FHMESH (G50 - 4 V=7 v a V) - B kSOM g (B5EH)
- IR 05 H B ok~ 7 2

ICR DiEBEYMr~ Y 2% #fF L, ICROMERESXEERDDWIT T 2OV THIE05 B
HofiEk< o 2L LTHWS,

-y AR iR A

REHE XA - i vy b 7707 BERE Ry b - 25%T7 N —F 2 (FREEE)

(3) siRNA Dtk

- RNA KB L ks

TRIzol Reagent* Zuuakih « £ V7178 —)b - RNase free water - M EE
(Mixer Mill MM300)

CBRKEE T AT - ORE LR

XCell SurelockTM Mini-Cell with XCell II'TM Blot Module - 15% TBE-Urea Gel, 1.0mm
12well - TBE-Urea Sample Buffer 2X - TBE buffer - Hybond-N+

- AV IDNATU—7

SRNADY Y 2L 7 F2y ADEHRA Y TDNA - [y FPIATP - T4RY X7 v+ F KX+ —E
AT FAY =V g VREE LR

NA T8y 77— (PerfectHyb Hybridization SolutionZ) - #%#&i# (2 X SSC, 0.1%
SDS) - NATVF—=T
442 JOba-iv

(1) siRNA EHNT 2 —OFH

1. SiRNA%22—F¥§5tY2 -7 rFr 204 1) TDNA (H1-b) &KL, ThZh%
RIEEEAS10 pmol/ w1127 % X 5 IR, 95 CT5 Mk, SRTIHMUEREL Y =—
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% 1 & RNA interference (RNAI) & microRNA (miRNA)

)Yy S,

2. HIBREBERTHEAALBE L pHIRZ ¥ =2, 72— v 7 L2t ) TDNAZEAT %,
3. JMI109 % SURE2 %% EDKISE~F 5 ¥ 27 + — L F 5o

4. Boh/lzau=—nbL7 72 FEBRL, HRBRELSLY -7 YA AL v}

BHERT B,
¥ CORAT, BEMRORZTHWTAZ ¥ —5 50 siRNA OFEE & RNAIZRICE L TR
HFLTB,

(2) PSRV IZVvUTIADES

. PRV —VEGIRERTHILLERNY S,

*pH1 DIGEIHIREFE (Scal) T1H v L TEMRIZLANY ¥ -5 BT 5,

2. A¥Vx2svav§hF YAV =Y 1kbH2Y 054 pg/ml DBREIREL, GO
ZREMOBEEREN I 704 V223 arT 5, '

3. RAzuA Vs a v LzEiEE 05 BB OBITRY Y XA OBMIIERAKEIZ 1 ED
721 20~30 fHRHET 5o

4 BEHRIOBEIHEDTHD, BHFHRIIL-> THHRMETELP 0TI RIIDONT
EHF TR X D BFEEY BT

5. PCRRVHFINA T4 E—=Ta r&iTewn, P I VAV b o EZENT 5,
%212 EGFP # & L/ZRNAI VS VATV 22 v F R ARTRT,

6. PIUAY=YIEb o T THSIRNAZFEH L TV RWREEDSHFETLHDT, JHFonAg
TVFA4E—2a LY siRNAZRBLTwEYY ZAZRFL, BEOHEICH S,

2 RBRNAI P32 XT 129y oT9X

B®EGFP 2%+ % siRNA # %8B+ ARNAI FF YAV 22 v 7= ATlt, AODEGFPOALRRET A~
W 22 HREAFE I EGFP OFWAHI S h T 5,
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b

R

bl

RNAT D

=

fi

(3)  siRNA DB

. RNAi FS VRV -0 b ot AOMMBE LY, 2mlOT vy XY FLV7F 2 -T2 A
b,

*ROMRAEL-DICLELT 7T v T =T ARFOBROBHIZH LT ADBEA,
TrhoREE—8 L 5, F72, RNABIRE FEICERBOBT 2174 9 B I 3BR B &
PO o 72 EN VR RNADEIRTE %,

2. YUna=7 K- (EFESmm) & TRIzol lml %I 2, Mixer Mill MM300 CH &k % BiE4
5,

* Mixer Mill %2 E OB HAEZ AT LIS VR T X, BB R5 A% 0 LEmeg
PSS WAL D MBI RETH S0

3. TRIzol DEAFHAFICECRNA ZHFR L, 2~4mg/ml DIRE T2 5 X 9 12 RNase free
water [ZBH T,

4. 10~30u g ® total RNA % %2 ® TBE-Urea Sample Buffer 2X iE& L, 95CT24fm
B 7otk KKPIZ2HHERET %,

¥ ZOBMBE T b wEIELWEBIZY F PR LR O THTITR I,

5. 15% TBE-Urea Gel i27 754 L, EEE 180V T 1 kB3 2,

6. TFIVvLATUIA FEBRTHREL, KETHRT 5,

7. XCell II Blot Module /2% V& Hybond-N+ # -+t v F L7218, €L 30V Tl~2HEE L,
RNA % A 7'V V2B T 5%,

8. HUTOX)HREEML, 37CT 2 WML ERG S ¢ 70— 74 E#5 %,

AW+ I DNA (10 pmol/ u 1) C2ul
10 X T4 polynucleotide kinase buffer lul
[7-"P] ATP | 5 uil
T4 polynucleotide kinase 1ul
Water lul
Total 10 1l

9. MicroSpin G25 # 7 5 % AV, KRGOy -7P] ATP # <.

10. 10ml @ PerfectHyb Hybridization Solution #¥EH L7z A Y7L YDA oiznAd TNy
ZIWZAN, S0CTIOHMTULNAAL TY 54— a v ®4F% D,

1. b ATIFAE¥ =23 VOBFBEFITXV LT a—T %2z, 50C T3R5 —
BanNAd T T4 ¥ -2 a r a2tz ),

12, 2R (2 X SSC 0.1 % SDS) HlZ 2 ¥ 7L v & AN, 50C T30 45 MLtld 2.
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55 1 ¥ RNA interference (RNAi) & microRNA (miRNA)

R MEIZIEU, MUBEZRYET,
13 X7 ANWARBAS Y AT A (BE+740V20) AT Y I FVERET S,
¥P3ZRNAI T YAV 2=y 72w 21281 5 siRNA OB E %R,

SiEGFP

IFTT L
JOv M N

X3 siRNA ORH

BHEMNORNAL 7Y AV x =9 7 <Y ADKEM A5 RNA % H# L%, 20 ug O total RNA % 15% TBE-
Urea Gel TERKEIL7ze X VTV VIEE LM, YV ATO—TT/FINLTYF L ¥ -3 v &fF
5720 lanel: RNATG(), 2,3: RNALTG(+)

<
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12)
13)
14)

X 73

McCaffrey, A. P. et al., Nature, 418, 38-9 (2002)
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INTRODUCTION:

GENETIC CONTAMINATIONS REPORTED IN THE PAST

There are many strdins that are genetically controlled and well characterized
worldwide. The number of strains of mice and rats are 436! and 220.2 They were
developed under strict genetic controls such as sister-brother mating. However,
there are three primary causes that change gene (DNA) and homozygosity in
inbred strains: (1) mutation, (2) residual heterozygosity, and (3) contamination
(unexpected outcrossing).

Kahan et al® reported that commercially supplied BALB/c mice showed
histocompatibility and isoenzyme differences caused by genetic contamination.
The abstract from that paper is as follows.
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