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line of evidence, it is likely that the sequence of tau assembly,
leading to the formation of pathological inclusions, is different
between neurons and glial cells. '

In the field of AD research, the amyloid cascade hypothesis
has been widely accepted (Hardy and Higgins, 1992). In this
hypothesis, it is argued that Ap as amyloid induces the
subsequent pathological events, including synaptic dysfunc-
tion, accumulation of phosphorylated tau as neurofibrillary
tangles, and neuronal death. In this study, the accumulation
of phosphorylated tau, which was determined by the mobility
shift of the bands that reacted with 2B11, did not temporally
correlate with the accumulation of insoluble A, at least in the
brains of animals younger than age 30. Thus, it is likely that
the accumulation of phosphorylated tau merely reflects age-
dependent perturbation of tau metabolism but not the
amyloid-induced pathological sequence. However, Alzhei-
mer-type tau pathology, including argyrophilic tangle forma-
tion and tau-accumulated dystrophic neurite formation, was
observed in the neocortical areas of the advanced aged
animals, which showed substantial amounts of insoluble Ap
in the same areas, although this tau pathology appeared to be
of lesser extent than that in the medial temporal areas, in
which Alzheimer-type tau pathology initially and favorably

occurs (Braak and Braak, 1991). Thus, although further studies
are required, it may be possible to assume that the emergence
of intraneuronal tau pathology in the neocortices is a
sequence downstream from the occurrence of extraneuronal
Ap deposition, which may be potentially responsible for
various biological events, including massive inflammatory
responses (Leung et al., 2009; Sheng et al., 1997) and release of
toxic Ap oligomers (Martins et al., 2008).

To date, substantial efforts have been paid to establish
animal models to elucidate the pathogenesis of AD using
transgenic and nontransgenic species, which likely comple-
ment each other. In nontransgenic models, it is interesting to
note that age-dependent tau pathology such as the formation
of argyrophilic inclusions was favorably observed in nonpri-
mate species, such as sheep and bear. In contrast, primates
are rather resistant to the development of tau pathology as
long as the animals are allowed to age naturally without any
insults to the brain (Table 3). To our knowledge, one of the
exceptional primates, which develops significant tau pathol-
ogy, is the baboon (Schultz et al., 2000a,b). Careful character-
ization of tau pathology in aged baboons was previously
performed and provided evidence that abnormally phosphor-
ylated tau accumulated in neurons, oligodendroglial cells, and

Table 3 - Summary of the studies on Alzheimer’s disease-related proteins, AB and tau, in non human mammalian brains.

Animal Ap Tau NFT References
deposition accumulation formation?®

Dog + + ND Braak et al., 1994; Cummings et al., 1993, 1996a,b; Czasch
et al., 2006; Head et al., 2005; Papaioannou et al., 2001;
Pugliese et al., 2006; Selkoe et al., 1987; Wegiel et al., 1998

Cat + + ND Braak et al.,, 1994; Cummings et al., 1996b; Head et al., 2005;
Nakamura et al., 1996a,b

Rabbit NE + NE Haértig et al., 2000

Goat ND + ND Braak et al., 1994

Sheep ND + + Braak et al., 1994; Nelson et al., 1994

Bison NE + + Hartig et al., 2001

Guanaco NE + NE Hartig et al., 2000

Reindeer NE + NE Hartig et al., 2000

Bear + + + Cork et al., 1988; Hartig et al., 2000; Selkoe et al., 1987

Wolverine + + NE Roertgen et al., 1996

Lemurian + + NE Bons et al., 1991, 1995, 2006; Delacourte et al., 1995;
Giannakopoulos et al., 1997; Hartig et al., 2000

Marmoset + + ND Geula et al., 2002; Palazzi et al., 2006; Ridley et al., 2006

Tamarin + ND NE Lemere et al., 2008

Squirrel monkey + ND NE Sawamura et al., 1997; Selkoe et al., 1987;
Walker et al., 1987, 1990

Rhesus monkey + + ND Cork et al., 1990; Gearing et al., 1994, 1996; Geula et al., 1998;
Hartig et al., 2000; Selkoe et al., 1987; Uno et al., 1996;
Wisniewski et al., 1973

Cynomolgus monkey + + e Kiatipattanasakul et al., 2000; Kimura et al., 2003, 2007;
Nakamura et al., 1995, 1996a,b, 1998; Podlisny et al., 1991

Velvet - + NE Lemere et al., 2004

Baboon + + + Haértig et al., 2000; Schultz et al., 2000a,b

Chimpanzee + +€ +€ Gearing et al., 1994, 1996; Rosen et al., 2008

Orangutan + ND ND Gearing et al., 1997; Selkoe et al., 1987

Cynomolgus monkey + + + Present study

ND, not detected; NE, not examined.

# NFT (neurofibrillary tangle) formation confirmed by Gallyas silver staining or electron microscopy observation.

® Some neurons and glial cells were Gallyas-silver-positive in subcortical regions of the brain of one aged monkey, which appeared to suffer
from a neurodegenerative disease such as progressive supranuclear palsy.

¢ Tau accumulation and tangle formation were observed in the stroke-affected area.
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astrocytes, which were not affected in the cynomolgus
monkey brains as shown in this study (Schultz et al., 2000a).
Importantly, medial temporal areas are preferable for the
development of tau pathology whereas neocortical areas are
devoid of it even in the aged baboon (Schultz et al., 2000b).
Although the difference in cell specificity for the development
of tau pathology between the two species remains to be
determined, the predilection of tau pathology to the medial
temporal area was also the case for the cynomolgus monkey
brains. Thus, the development of tau pathology in the
neocortical areas is not likely due to aging-induced perturba-
tion of tau metabolism, which may be background to the
development of tau pathology in particular regions such as
medial temporal areas, but may be attributed to the significant
Ap deposition in these areas.

In conclusion, the present study demonstrates the value of
aged cynomolgus monkey brains to elucidate the bona fide
sequence of Alzheimer-type pathology, including extraneur-
onal Ap deposition and intraneuronal tau accumulation, and
furthermore to explore whether these two pathological events
are related or independent of each other.

4. Experimental procedures
4.1. Animals

Thirty-four cynomolgus monkey (Macaca fascicularis) brains,
the ages at death were from 6 to 36 years, were examined in
this study (Supplemental Table 1). Postmortem delay ranged
from 1 to 2 h. The frontal, temporal, and occipital cortices,
hippocampus, and cerebellum of the brains were used for
biochemical analysis, and the temporal cortex and hippocam-
pus were used for immunohistochemical analysis. All the
brains were obtained from the Tsukuba Primate Research
Center, National Institute of Biomedical Innovation, Japan. All
the animals were housed in individual cages and maintained
in accordance with the National Institute of Biomedical
Innovation rules and guidelines for experimental animal
welfare. Three monkeys (age: 26 (N=1) and 36 (N=2) years)
died of natural causes. The remaining animals were deeply
anesthetized with a lethal dose of pentobarbital prior to brain
extraction. Supplemental Table 1 summarizes the profiles of
the examined animals and indicates which subject was used
for what analysis. Tissue blocks were fixed (see below) and
embedded in paraffin for sectioning (for immunohistochem-
ical studies) or snap frozen and stored at -80 °C until use (for
biochemical studies). Based on the fact that SP formation is
naturally and consistently observed from age around 25 years
(Nakamura et al., 1998) also regarding the life expectancy of
this animal species, the animals over the age of mid-20s can be
mentioned as aged ones. In addition to monkey samples, brain
tissue of two APP-Tg (Tg2576) mice (age: 13.5 months) was
subjected to the biochemical analysis of Ap.

4.2.  Antibodies
We used the following antibodies: a mouse monoclonal anti-

Ap antibody, 6E10 (epitope within residues 3-8) (Covance,
Dedham, MA); a rabbit polyclonal anti-Ap antibody, anti-

human amyloid p (N) (raised against synthetic peptide of the
amino-terminal part of Ap) (IBL, Gunma, Japan); a mouse
monoclonal anti-Ap40 antibody, 1A10 (raised against synthetic
peptide of the residues A[335-40) (IBL); a rabbit polyclonal
anti-Ap42 antibody (raised against synthetic peptide of the
carboxy-terminal part of AB42) (IBL); a rabbit polyclonal anti-
Ap (N3pE-42) antibody (raised against synthetic peptide of the
amino-terminal part of Ap in which the third amino-terminal
glutamate is converted to pyroglutamate) (IBL); three mouse
monoclonal anti-tau antibodies, 2B11 (epitope, residues 301-
312) (IBL), HT7 (epitope, residues 159-163) (Thermo Scientific,
Rockford, IL); a monoclonal anti-phosphorylated tau antibody,
ATS8 (epitope, phosphoSer-202 and phosphoThr-205) (Innoge-
netics NV, Gent, Belgium); a rabbit polyclonal anti-GFAP
antibody (Zymed, South San Francisco, CA); and a rabbit
polyclonal anti-Olig2 antibody (IBL), which react with the
nuclear protein, Olig2, of oligodendrocytes.

4.3.  Sample preparation

Each of the frozen tissues was homogenized using a Dounce
homogenizer with 30 strokes on ice in 19 volumes of Tris-
buffered saline (TBS: 50 mM Tris-HCI, pH 7.4, 150 mM NacCl)
containing Complete™ protease inhibitor cocktail (Roche
Diagnostics, Mannheim, Germany). The TBS-soluble fraction
was collected by ultracentrifugation of the homogenate at
436,000xg for 15 min at 4 °C. For the detection of TBS-insoluble
Ap, the pellet was washed twice with TBS by sonication,
delipidated with chloroform/methanol (1:2; v/v) by brief
sonication and then incubated for 15 min at room temperature
(RT). After the centrifugation at 20,400 x g for 20 min, the pellet
was solubilized in 100% formic acid, followed by incubation for
1 h at RT. The supernatant, which was collected by the
centrifugation of the homogenate at 20,400xg for 20 min, was
dried using speed vac (TOMY SEIKO, Tokyo, Japan). The
resultant pellet was used for the study of TBS-insoluble Ap.
In the study of tau, the TBS-soluble fraction was prepared in
the same manner as that for Ap except for the use of
phosphatase inhibitors, including 20 mM NaF, 25 mM
NasP,07, 1 mM p-glycerophosphate, 1 mM Na3VO,, and 1 pM
okadaic acid, in homogenization buffer. In the Western
blotting for TBS-soluble tau, the heat-stable fraction was
collected by boiling the samples for 10 min at 95 °C in 2% f-
mercaptoethanol, 480 mM NacCl, followed by centrifugation at
20,400xg for 20 min at 4 °C. The resultant supernatants were
subjected to Western blotting. The dephosphorylation of TBS-
soluble tau was performed as previously described (Miyasaka
et al,, 2001). The samples were incubated in 50% ammonium
sulfate for 30 min on ice. After the centrifugation of the
samples at 20,400xg for 15 min at 4 °C, the precipitated
proteins were suspended in a buffer containing 50 mM Tris-
HCl, pH 8.7, protease inhibitor cocktail, and 10 U/ml E. coli
alkaline phosphatase (Type III, Sigma, St. Louis, MO). The
samples were incubated at 67 °C for 3 h. For the analysis of
TBS-insoluble tau, TBS-insoluble materials were processed as
described elsewhere (Lee et al., 1999) with some modifications.
TBS-insoluble precipitate was homogenized in 20 volumes of
Tris buffer (50 mM Tris-HCl, pH 7.4, 0.8 M NaCl, 10% sucrose)
containing Complete™ protease inhibitor cocktail and the
phosphatase inhibitors with a motor-driven Teflon homo-
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Fig. 5 - Flow chart of the biochemical analyses.

genizer (AS ONE, Osaka, Japan). After incubating the homog-
enate on ice for 10 min, the homogenate was centrifuged at
20,000xg for 20 min at 4 °C. The resultant precipitate was
rehomogenized in the same fashion, and the supernatants
were pooled. After ultracentrifugation at 436,000xg for 15 min
at 4 °C, the resultant precipitate was homogenized in 20
volumes in 1% Sarkosyl (sodium N-dodecanoylsarcosinate;
Wako, Osaka, Japan) with a motor-driven Teflon homogenizer,
followed by incubation for 1 h at RT with stirring every 10 min.
The homogenate was ultracentrifuged, and the resultant
precipitate was rehomogenized in the same fashion. The
insoluble precipitate was resuspended in sodium dodecyl
sulfate (SDS) sample buffer [62.5 mM Tris-HCI (pH 6.8), 2% SDS,
10% glycerol, and 5% 2-mercaptoethanol], and subjected to
Western blotting (Fig. 5).

4.4. SDS-PAGE and Western blotting

The protein concentration of the TBS-soluble fraction was
determined by BCA assay (Thermo Scientific, Rockford, IL).
The TBS-soluble and -insoluble samples dissolved in SDS
sample buffer [62.5 mM Tris-HCl (pH 6.8), 2% SDS, 10% glycerol,
and 5% 2-mercaptoethanol] were subjected to 4-20% (for Ap)
or 7.5% (for tau) polyacrylamide gel electrophoresis using Tris/
tricine (for Ap) or Tris/glycine (for tau) buffer. In the analysis of
TBS-insoluble samples, the volume of each sample was

responsible for 0.3 mg (on the blots of Fig. 2), 0.08 mg (on the
blot of Supplemental Fig. 1B), and 0.75 mg (on the blots of
Supplemental Fig. 2) tissue wet weight, except 32-c (0.02 mg)
on the blots of Supplemental Fig. 2. The separated proteins
were electrotransferred onto nitrocellulose membrane (pore
size 0.22 um, GE Osmonics Labstore, Minnetonka, MN). In the
detection of Ap at the picogram scale, the blot was boiled in
boiling buffer (8.1 mM Na,HPOy,, 1.5 mM KH,P0,, 137 mM NaCl,
and 2.7 mM KCl, pH 7.4) for 5 min (Ida et al., 1996). The blot was
incubated in 5% skim milk in PBS-T (PBS buffer containing
0.05% Tween 20) for 1 h at 4 °C (for Ap) or RT (for tau). After
washing the blot with PBS-T, the proteins were probed with
primary antibodies followed by an HRP-conjugated secondary
antibody in PBS-T. Bound antibodies were visualized using
Amersham ECL™ Western Blotting Detection Regents (GE
Healthcare UK Ltd., Buckinghamshire, England). In the anal-
ysis of Ap, synthetic Ap1-40, Ap1-42, and pyroglutamate Ap
(N3pE-Ap3-42) (Peptide Institute Ltd., Osaka, Japan) were used
as controls and internal standards.

4.5. Histological analysis

Brain samples were immersion-fixed in 4% paraformalde-
hyde, embedded in paraffin, and cut into 4-pm-thick sections.
For immunohistochemistry, the sections were deparaffinized
in 0.5% periodic acid for 15 min at RT followed by autoclaving
for 5 min at 121 °C and then incubated by free floating
(overnight at 4 °C) with each of the following primary
antibodies: 2B11 (1:200), HT7 (1:200), AT8 (1:200), and anti-
human amyloid ¢ (N) (1:50). Following brief washing, the
sections were sequentially incubated with biotinylated goat
anti-mouse I1gG (1:400) or anti-rabbit IgG (1:400) for 1 h at RT
and then with streptavidin-biotin-horseradish peroxidase
complex (DAKO, Glostrup, Denmark) for 1 h at RT. Immuno-
reactive elements were visualized by treating the sections
with 3-3’ diaminobenzidine tetroxide (Dojin Kagaku, Kuma-
moto, Japan). The sections were then counterstained with
hematoxylin. For double immunohistochemistry, the depar-
affinized sections were stained with 1% Sudan Black B to avoid
autofluorescence. The sections were incubated by free floating
(overnight at 4 °C) in solutions containing antibodies directed
against tau [2B11 (1:100), AT8 (1:100)], GFAP (1:500), or Olig2
(1:200). The sections were then incubated with AlexaFluor 488-
conjugated goat anti-mouse IgG (1:500; Invitrogen, Carlsbad,
CA), AlexaFluor 555-conjugated goat anti-rabbit IgG (1:500;
Invitrogen), and DAPI nuclear stain (1:500; Santa Cruz Biotech-
nology, Santa Cruz, CA) for 1 h at RT. All the sections were
examined using a Digital Eclipse C1 confocal microscope
(Nikon, Kanagawa, Japan). In some sections, we performed
Gallyas silver staining. For the counting of tau-immunoreactive
glial cells, three unselected areas, from the superficial layer to
the deep layer with the width of 445 pm per area, were analyzed
in superior temporal cortices. In the analysis of the hippocam-
pi, the pyramidal layers from CA1 to CA4 were analyzed.
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4% shRNA DEAIZRIh LI=Di%, BHEOERICIAAE L7 shRNA BT A
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vivo B 55T o= 8121, BEROTF ) U4 VAT HRERISEYEL
TV EMRBEHEINTVD P,

WG FIGFHO shRNA RBAR 7 4 —L LTHBRERHEB L LTI, BEE
BRKERY—Fy hehb, FORARNIFUO—E LT, BEMEOAR THEIE
BRERLERT T ) OANAENRy 7 R— L LI-HIBEMEL T 5/ 7 A VAN
78 —%FEATAZ LT, BEEHRN RIS 4 —ERICKVEALL
ShRNA ) 2 B — AN 2 0%, MM LZ A LV RAZDHDOME
BEMEM A BB T AYENHI/ TE B, Filf, VEGF IZxH3 % shRNA &3R5 IR
FBITF ) G A NARY F—& BT, IEFEOMGNIIZSEFEAREN R
BENBIETIVBOHEEDESG LA EBESATVD Y,

b, 7F /BT ANV R (AAV) R T & —

AAV R 2 —3IEREME TR NS E L, SRR - EaRMIE~ER L <
BETFHEATIZENTETHS, SABRGFOBBES / LA~OFAITEIDL
WD, TFIIANARY F—Lb LT, LVRELRHARORETFE
ADERETH D, T IEE, AV R7F—OmiEkE & HEEFREORRIZ SV
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TOBBHSERLTE), MORBOMEIS T4 OIEED MY <7 5
—RENSIT DI ERTRTH B, |

ShRNA 28 BL AAV X7 # — & LTI, ARV OFEMMIRLIC B F R B OB
R R SHEAE - AR CoESEMRAEL THEZ b, i
1R FiE ERRBRICT P —F R & T3, MRESKEETHEIRY Z
B I UVRO—DOFR/MRERE 1 B (SCAD X, MELEZRY 7y I 8%
Lo Rataxin-1 Z /8 A SO “gain-of-toxic function” #F T3
FEHIRETDHEBXLATNS, ZOKRE ataxin-1 DRHE LM T 5 shRNA
BB AL BRI F—5FF N2 R/PMHICEET 5 L CRFBERSSHEL
fee@EINE P, £/, ROEBIN-HHMER TH S AAVS BIIIFRIC
T AEMMEREL, BEIFA T A LR (HBY) %95 shRNA T3 AAVS Bl
& —0 1 EOFRNEE Tl HBY Z BB T2 &8 T4 54
HEHdHd P,
¢, VERUANARIB—, VOFOANRANRY F—

WEEIN-EABEIREES ) ANBAINIOTCRIZFELEICRH
BIRBRIGHZEBTETHD, L ha VA NART Z— 3R~
GFHEANTEND, L ha AN AO—FE T HIV(hunan immunodeficiency
virus) ¥ TICHEAHENT- L o FUANVARY Z— IS MP~b BEhER
WEBEFEEATE, #IC VSV-G{vesicular somatitis virus)Dx Xz —
BN Y BET pseudotype SN L F T A NARY Z— LG g KR ES
A CHERBCTF A2 EATIIENBOTE L > HRICABTEATD
TEMNHETHS, shRNA ICLDBFBRIF—L LTHVIFUANANRT S
—Z AW EHEN S, BRYE, B HIVBBIC BT, U SERENCRTES
BYANARZEEKTEHDCCRS, ETITHIVOT 24U — & 2 R0 BT D Rev
Y H—4 o FE LT, EhEHM~CCRS, RevZxd 5 shRNA 2 A L 72T
Bipsdrp 28 I HRME~OBRMERB N ENBTAYNA v —fFR Y
OPRHBREBEMR L LEHRELREINATWE®, 2L, Lierdf LR
R B—, LorTFIANARY Z— T EA SRS BETFO 2 E—
i, BIF7 RNAL R 2 BT 572D MBIZh R OE 72 shRNA EL5)
27HA T HLERDD,
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x®, BSEIANVART Z—DHHK
FTIIMNAR | PTF/MEDILILR LYFIA4IA =Ly B g 3
H4— Ryh— Ry = RYyH—
HAHAHTREY X —35kb 4.5kb 7--17.5kb 7—17.5kb
REEAOHEHNAH Ly BHY HY HY
FEHRM@I~D
RETWA 5] 3§ 3 TTRE FElfE
REOFHE A £ gLy 1A
REFHAICKD MEFHAICED
REMCOME p-24 0 DLy
feom R »a RETFER RETFER
4n Fﬂqgrﬁ

ShRNA RELY A LRSI ¥ —D in vivo ~DEEIZHT- 0 EIZ3ODBKET
DEMERNFRENDS, B LIZShRNA DT Y RY —[ZTHWVB T A VARYT H—
BEOREREOBETHY, F213RBEIE/ shRNA BHIZ X 2BHER T,
THISIEA =T xu M L RRITR shRNA I K A HIEENOBERS 5,
% 313 shRNA IZ K 2 BHBETLUSNOBIZFOREBME], DFEY off-target
PROMETHD, T shRRABEEORBEE THIA ¥ —T7n FHH
& shRNA % CB L TR 5,

a, A V¥ —T7x=xnuFHHA

LB R TIL, 30 HE A B HE &0 2 R RNA DN ~OE AT A
#—7xu(IFN) REBREF TH S PKR(dsRNA-dependent protein kinase)
R 0AS(2" 5’ -oligosynthetase) ZTEHE{L 7 55 R, 4 B A2 BHAR FIHIR° RNA
OHRESEREIL, MREELZLELLTLEI D RNAL ORIAOKER
HiF & s> Tz, LAL 2001 (2T L—27 A—23% D, RNAL BEE O HH
EMTHD 21 HERDOE VWV RNAGIRNA) 2 EBEBRVWAHZ LTI bH D IFN IBE
ZEIBEL, RNAL DIRAZBGRANIHBDENFEL -1 P, LUEREZLN
T&T,

CIAN, FOLHIREN2ABRNATY in vitro, EBIZ in vivollEW
ThH IFNGELZTFUT I LRV THRE SN 2P, shRNA BEARY F—
DOBEITIE, B AL~ shRNA D DNA BRI F— LU FTA NV AN F—
ERVEEARICBWCINIEE2BELBIL VO BE D NRH D —F, shRNA
BBV FIALNARY H—% CD34+ O E I3 U7 BRIZIE IFNSE M
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BRI EBMEINTEY Y, REBIZIIEENDHS, MEBSE2
A8 RNA 250 LIS B2 BE 728 2@ ERLNATEY, 123
v K Y —APRD Toll-like receptor (TLR) /M1 38K 2, &5 1 DiXRE
IO retinoic acid inducible gene I (RIG-I) 2 AT HRE Wiz L v &BWSNh
IFNSERFEIN 5, shRNA BB ¥ — 5 AV EBEIE, = FY—A4%
FEEH L2 T shRNA SHERAPNICRHE L T siRNA BAER I D L FHRENS Z &
NH TLR OFEMHAENERTED L EZIL LD, X7 F—%F|FH L7 shRNA 3R
FTO IFN S8, MBAICHEB L7z shRNA & L <X shRNA b AR IS
siRNA BHIEANO RIG-T I LV BEWB I THEHINI LD HEaNS (B
2)

RIG-Ii%, MIBENTO VA NVAOBRAZBMNTHNT L L THEERRSN,
TANABYRE, VANAOERBRTTE5 2 AHRNA L30M L IFN 235/
T2 9, i, BIETHE, 5 KBO=Y UE{LEh/ RN B RIG-I DY H
Nioih o el ank ¥, plIR 7 oE—4—i2 L VEE I/ shRNA
D5 EHWMIIZU UBEENTEY RIG-I 2EMAL, IFN2FH T 8NN D
BT, IFNIGE#EET 2L LTpol IR T 0 E—4F —% VT shRNA
PRBE ST, FOBEEWMIL S RKBICX vy v TEBEERRE OO RIG-TI OFF
L Z BT RIS IR TE 5,
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/ siRNA

ShRNASBR O AL AR —

RIG-1

NF-KB IRF3

[2 2, shRNABEERL 7 A /LAY ¥ —|Z J B IFNGE M

b, shRNA #f

shRNA F8HL AAV R 27 & — B REFAREYIC~ 7 R @GR E T 5 EBRRIZEBWD
CTEIEHI 2 RFREE AR S &0 D 85 2006 eI *, Z O
FIITEFUREME AR <, AL/ shRNA DORBE L @fiﬁm*ﬁ@?ﬁ‘ 8 B,
B % 1T 7= BFIE CIR A  miRNA DOFEHMBMET LTz, £72, Hol shRNA
RHE AV ARV Z— %= AHEENCRBFTEA LGS TOUMEREEEZELD
TEBEEENRE T, |

IEELEMIC VT, miRNA ORTEEE (pre-miRNA) & shRNA 1L exportin-5 & \»
SBOMEKELE L THENLHMBE~BITT 2720, BERICERIZEBR LT
shRNA 78 exportin=5 1= & % pre-miRNA OHFAE ~DBITE2HEAEMICHE T 5/
HpiRNA ~O 7t ANEE S, FEECHES L2 LaRmani® (K
3), 4 b shRNA FBLAAVE IR Y Z— D~ 7 A~DOEHER G LV @Rl
shRNA % FH L - 5812, M CHRGaMBER " EHIC LR L, ﬁ‘ﬂ%ﬁé"—%ﬁé"]’lﬂ?
MR DB RAL - BAREBE N ED LN D2 PEBRFEENAE LD T & 2R
T %, £7-, shRNA FEBLAAV2 BUR Y S — D= Xﬂw;%@’iﬁ?/\@%ﬁffﬁﬁfii
AL ORI E L I 7 a7 ) T OFEEER EOMREESE D LN

17
o
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shRNA BEMEDOBEFFOZEMIZET &2 TRVS, @EIZL shRNA ORI MM
M AEEEMENH B8, H T shRNA BEDHROE WPl I H T 1€ —
A —S2miRNA % A 7D shRNA BB~ 27 & — % VS, IR O T shRNA %
FWA L LTHZ RNAL SR % 4 5 2 & T, shRNA Fith & B8 T X 5 AlHE
PERFGER S N BT,

mina 857 ARRRRRS
e

pquRNA‘

Dicer

pn—m:RNA .

Drosha

p”“mmﬁmmm@mj\\

AR E

mRNA

X3, 1@HEshRNAIZ K DmiRNAT T

4. Bz

ShRNA RE AR ¥ —|2ii 7 ue—4 —, shRNA BB R /e & OMAEHEIC
B DOBIRENH D, shRNA BHRZ Z—O in vivo TOT 7 —FIZE
WA TRIT O O ORBBEAIRLH D, EYRRBEAKXLRIRTHI L
T, FALMBEALERRTHHFELREINTETEY, 4% shRNA FEH
AN RARRY B —DBBEFIER~DISHEZ B LEHESBREL TN E
MIEFICHREEND,
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