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Table 1 Comparison of three major techniques for genome editing

ZFN TALEN CRISPR/Cas9
AR ik H [
FFolREE R, A RT3 [ [
ZHEMgE W, WA RXE, WA FE, AR R
Eran it HJL~gRNA
A = [ i

JE B 2R 928 % R S KE. A SCHCRISPR/Cas9
PRI R rp B R Rk e, BEAT S5 0

1 CRISPR/Cas9 &Sy M

19874, H A 225 78 5o K W AT T Bl P % 12 ity
[ T FifiapBE R I, AN & 302 T g A7 78 HR e 1Y
29 ntEE JFH, #32 ntANH 7 H IR, H—
HATEEX PSS EY 2 L Wa, AR R4
DA AT 40 e BT 2 X 2 R ) R () B
[0 SCE# & (clustered regularly interspaced short palin-
dromic repeats, CRISPR)/¥%1, XK FIIEHET KL
40% 1) 20 B F190% 1Y it A T . 53 4h, TECRISPRJF
G U SR T 5 Z M LB ) Cas (CRISPR-asso-
ciated) JE F 2, 2 0 A2 R 6 R i JiE 16 45 7= 0 S5
CRISPRA: [] & #4140 181 1 ity 40 1+ ) CRISPR/
Cas R Al 43 H3Fh LA, HATN & Z MR 4R
FOA, AN CasdEH. TR RFENAEIET
M, 75 Cas9E H 5 crRNA (CRISPR-derived
RNA)fItracrRNA (trans-activating RNA)BFIRNA I
W25, DLSE RO i R 1% 5 DNA R YD 1. BE S 1
W52 W, crRNAfltracrRNA TS LGl A £ — 2K RNA
HE b, X ARNAFEEG] 5 Cas9HE 11U DNAKE £,
HILFRZ A1 RNA (guide RNA, gRNA). {2013
AELIK, T B Cas9 R Ge 9k A Wik BB A )z i Y Fh
AR, W) B fe Vg PR K R R B T H A A
J&, AR FLIS AN, M i CRISPR/Cas9F A Y
o7 FH AT AR

2 CRISPR/Cas9 £ 55 K g e HL ki

2.1 RPEREE PR R B R

FL A Y CRISPR/Cas9 & 4t i < i £ 1007 4% 1 1R
(545 201 4% R 45 & L7 1)) Y gRN A 5 Cas9 4% i il

3584

ZH AR, CasOR% IR il D) 1 HEJE P 0 R 5 14 i gRN A 971
HeE . DNARE T 5 B R U7 ) O B F gRN A 3" )
WA BLBE PAM (protospacer-adjacent motif) ik
J¥, T CasORGIR A, X5 )3z {8 FH 0 Ak e 5% 2R T
Cas9fiff(SpCas9), PAMIE:FZENGG (NfEEAT & —Fp
B L), T EAE AR, SRR E A CasO i U A TR
FIPAMZE T, 0, 4w €5 4 % 2K 7 1Y SaCas9 g iR
M B PAMZE I NGRRTE;NGRRN (Rft % A B G,
). 38 e, FEBILACas9ZEFh, Al
AR GIET I PAMBE 7, TR 1 AT 450 58 15 51 (1)
?ﬁ@m].

2.2 Cas9¥gNE VI HIDNA HLHI

Cas9H% 1% it F 1R 531 it REC A% iR il i NUC 4 %,
Ho R R i X A0 & HNH AT RuvC A~ S5 A e, il 7%
PR G R0 oRNAR B 421X 5 Cas9 72 IH]
i IE Haf 9 78 A A BLVE OB R — A R B A% B
(ribonucleoprotein, RNP)&E &%), Cas9%%7: JDNA%E
A%, TSR A FIPAMBL R4S 4. TR AR
it A, gRNAFE P51 Y 378 < Fb 1 X7 B 85—/
BYDNARE 5B %t 454, RNABER AME i DNASRSE;
B % 1 AR BC T 1R, gRNATY 3/ [i) 53 7 1] i e 2
FTIFDNASE 751 1 XA . i Be X6 5 4% o R A fiok &
Cas9 I HNHZS #4358 & A AR W 0T, 3 42 5000 45 4
HE AR RV ORI . A% TR il 235 ) A 8T ok
T2 4% [ A8 U0 EI A7 5, HNHY) % DNA BUEE o iy
eRNAF i, RuvCITIEIAE B A E, B4R T PhE )
FIDNARXUEE . F 4 B AM A R ¥ 5 51 7] DL 25 4 Cas9,
{ERJE DLIR S HNHAS R #4076, A 7= DNAXUEE V) ).
J3—J7 1, HNHEKRuvCH5#4) 5 1Y) O 2 JE PR ik JE 58
A ] i H Y VI S P 2%, 9 W SpCas9 Y D10A AR
FHRuvCHE T, H840AZR A FHHNHE G, L&
— NI PS5 R B Cas9 A 7= - DNAXUEE W 24, A7)
EIDNA &, B — DY) 0, XFR R Cas9 Y] M i
(Cas9 nickase, nCas9), % A9 H filiCas9P 04z 2
PRA HNHEZE #4380 36 . (8 Caso WU Y] 1/, il &
— XS gRNASs, 7] 72 4 DNAXUEE W 2.

2.3 DNAXUGEWT 200 o 8808

CRISPR/Cas9 % 4t i B 4% 4F FH Je 78 55 K H0 F 51)
A FPAMIL T FE3~4 ntdh P2 A= DNAXLEE KT 2. 20
229040 BN & BH, 40 ME DNA X% W7 24 0] L) 3@ 1 5



iF

"

Fl gy AT B — g AR [8) I 2% K % 4% 5 (non-
homologous end joining, NHEN)&4&, 55— 2 [F]E
H 4118 % (homology directed repair, HDR). NHEJ{& &
RIGER, RN FELEMBEE A, (HNHEME X 5 7
/N BRI L B BN SR 2R AE, A R BOAT e
MERS 5 aY 28 A8 28 1k 2505 1, 18 % FE A R ik 5k
FIERH . HDRIE 6 MR % RA%, (oMK e,
7E gRNA/Cas9A & H 38 in e & A AT 14 A5 A DN AKS
Ty b 4787 A 30 0 B PR 9 e 7 o B SRR A T
I A 5L R R B DA R W 5 s T i R R 90 (R
] P ). HDR 324 A 78 7 AR G2 IS 1, 72
e 2441 M HDRJL TG I M. — 285200 = 243 A 1
187 NHEJ 55 HDR 4 AR % 17 U2 i 25 245 - 400 S 390 )
HARAL R, L3 R CRISPR/Cas94 A i 191 16 42 Jr 214
RABACR, Ay B0 N T O 3 R A A /N BR A

3 CRISPR/Cas9%i AW FH J5 2%

3.1 SZREYNIGIN
K JICRISPR/Cas 945 A #y # J [K T R A X A 4y

Donor vector

3 o

CangRNA

R b W R A, AT 4R E 4 IS A Cas9,
gRNAFIMEIADNA, 57T L5 T Cas99 F I DNA%
B, R AR A i R ) B i 2 R B v A
Cas9 mRNAFIgRNAIRAY). {H i T Cas9fk FHREAH
— i B ) R J, R g SE PR 2 R A TS
RGBSR, B A — &R A i e g, TP
A REL. XFE AN R Y, B
ARG KA. A T AR T AR R GRS, B
I F 32 K5 90 391 9 CRISPR/Cas 9 A B il 77— L&
AR (1) B3R TS ) Cas9lh P 25 H S5 gRNAK
BYFAZAEI, T Cas9-gRNAST HIES, iz
Cas9FR A0l 2 1124024 h, ] LU R JE ik
A B R B TR B 5 I S AR L. A% L G VA B AT 3 i
L s ik, (i) 254 Cas98R 1N A% fr
a5, ARG EFGEYCR. (i) %8 =M
L IR AR W O, D R 22 A B g 0
WL B TS, B IR R AR R, (HE s 2
— & Cas9-gRNAR &) Fl it f . A #3E ff FinCas9
XU i 28 4040 B 2E R Cas 97 £ 5 DH i A /D )L,
TERCR AT e AN Jefifi FBF AR R CasO™. HFl, A%

._).‘II' _ (i)
Monoallelic mutation

;53
e ’, g!
) Koo D (i)
Biallelic mutation

o

G
-

5

i\

@ — = A
Mosaic mutation

Bl 1 KU CRISPR/Cas9 RGN FHFE R . LIIEH A R, 4 Cas9, gRNA, BiRDNAVES 23245 S0 MRS, nTags =k 3 Fhi

B (1) 75U A A B A S R A8

*(monoallelic mutation), 525k F 2848
mutation), 53 PS5 5 PRIER & 4 5B /N (Tl 7622 ARM e LB BE R 587

%é?/l\ﬂ (i) 7EERE I R A XA B (R A

15 3 B R 48 #7514 (mosaic mutation)/]N

*(biallelic

Figure 1 Phenotypes and complexity of allele mutations following zygote injectlon of CRISPR/Cas9 system in mice. CRISPR/Cas9 components
(Cas9, gRNA and donor DNA) are injected into the pronuclei of mouse zygotes, which may generate three types of allele modification: ( i ) gene edit-

ing occurred in the one-cell stage and mutation appears in one allele (monoallelic mutation); (ii ) gene editing occurred in the one-cell stage, but muta-
tions appear in both alleles (biallelic mutation); (iii) gene editing occurred in two or multiple cell stages of embryos, and mutations are produced in a
subset of cells (mosaic mutation)
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Figure 2 Delivery of CRISPR/Cas9 gene editing system into the mouse brain at the embryonic stage using in utero electroporation. (a) The pX330
plasmid widely used in vivo. The sequence for the construct is adapted from the Addgene web page. (b) Schematics of applying in utero electroporation
technique in the brain of mouse embryo. The relative positions of the injection sites and electrode paddles can be adjusted to achieve the targeting of
distinct brain regions, such as the cerebral cortex (Cx) or the hippocampus (Hip)
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Bl 3 CRISPR/Cas9 B AR F il &I E bR/ A/NRA 3 Flvi W74, (a) JEEABR. 27 @i Cas9 I, gRNATH [FR A 2RI,
Cas9 7EgRNAYUN A FE P L i UTHIDNATLEE, A 3= B AR IR AR S LB UM 2L, (Ho P df A Bk | BN R R, T
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Cre/NM)JA, LoxP{z 2 [ AT e JE N FGRHE R, DR 1 HAYREN YIS, SEOAIMERER. X R G IO SRR R IRES,
A AR AL 5 (internal ribosome entry site); SD, BY4ft{A(splicing donor); SA1 FISA2, BisZ {4 (splicing acceptor); BP1 FIBP2, 4337 5
(branching point)

Figure 3 General approaches by using the CRISPR/Cas9 system to generate genetically modified mice. (a) Knock-out: by CRISPR/Cas9 microinjec-
tion into the mouse zygotes, the cells repair the DNA double-strand breaks mainly through non-homologous end joining mechanism which probably
cause frame-shift insertion and deletion (indel) mutations. (b) Knock-in: this approach introduces a donor template with two homologous arms. In this
case, the double-strand breaks are mainly repaired by homology directed repair mechanism and the template sequence is precisely inserted into the
targeted site. (c) Inducible and conditional knock-out: this approach uses the gene expression regulation of the intron cleavage mechanism. The reporter
gene is inserted into the target gene as an intron, therefore, this insertion does not affect the target gene expression. When introducing Cre recombinase
(by injection or breeding with Cre mice), the double LoxP sites will reverse the screening gene and simultaneously destroy the expression of the target
gene, to achieve conditional knock-out. IRES, internal ribosome entry site; SD, splicing donor; SA1 and SA2, splicing acceptor; BP1 and BP2, branch-
ing point
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Strategy for applying CRISPR/Cas9 gene editing technology
in neuroscience

ZHANG QiPeng” & SUN AnYang'"

! Laboratory of Neurodegenerative Diseases & Molecular Imaging, Shanghai University of Medicine & Health Sciences, Shanghai 201318, China;
2 School of Life Sciences, Nanjing University, Nanjing 210023, China
* Corresponding author, E-mail: sunay @sumhs.edu.cn

The gene editing technology enables cutting or/and inserting the target gene precisely. The CRISPR (clustered regularly
interspaced short palindromic repeats)/Cas9 (CRISPR-associated protein 9) system relies on two major elements, a guide
RNA (gRNA) that recognizes a specific DNA sequence, and a nuclease Cas9 that cuts the target DNA and creates
double-strand breaks (DSBs). Among a few gene-editing technologies available, CRISPR/Cas9 system has showed
tremendous advantages over the others, mainly due to high efficiency of Cas9 and simple design of gRNA. As a versatile
and powerful tool for genome engineering, the CRISPR/Cas9 technology has been used to generate genetically modified
mice with unprecedented simplicity and speed, simply by timed delivery of Cas9/gRNA ribonucleoproteins (RNPs) into
pronuclear-stage zygotes. The modified protocol introduces Cas9 protein instead of Cas9 mRNA by rapid electroporation,
which enables the gene editing occurring before the first replication of the mouse genome, thus generating non-mosaic
mutant embryos. Furthermore, it could be used to produce multiple gene mutations in a single mouse by co-delivering
several gRNAs targeted to different genes. Herein, we summarize current applications of CRISPR/Cas9 technology in the
field of neuroscience, and aim to provide concise information and perspectives for better utilizing this technology. In
brain research, the CRISPR/Cas9 system can be applied either at the one-cell stage of the fertilized eggs in the form of
Cas9/gRNA ribonucleoproteins, or at the stage of embryos or adults in the form of plasmid DNA or the viral vectors
(commonly AAV variants) respectively. To deliver the system specifically into the developmental or adult brain, in utero
electroporation, or stereotaxic injection is commonly employed. Several reports show that AAV-assisted Cas9/gRNA
system could achieve a satisfied efficiency for genome editing in the adult mouse brain, but results vary depending on
Cas9 activity, gRNA design, detection methods, and the condition of endogenous DNA repair mechanisms. Remarkable
efforts have also been made to enhance the incidence of homology-directed repair for precise gene modifications.
Regarding therapeutic genome editing, a couple of recent in vivo studies demonstrate that CRISPR/Cas9 system could
contract or remove disease-causing alleles in animal models of certain hereditary diseases such as retinitis pigmentosa
and Huntington's disease, raising hope for translating therapeutic genome editing to clinical patients. In addition, we
discuss major challenges and critical improvements for this technology, including a few modifications for promoting
precise editing in non-dividing cells in the case of adult brain. In the future, application of CRISPR/Cas9 technology
would be enhanced greatly in neuroscience by developing cell type-specific, timed delivery system in vivo and by
combining with other powerful techniques for dissecting brain neural circuits in health and disease.

CRISPR/Cas9, gene editing, knock-out, knock-in, neuroscience

doi: 10.1360/N972017-00670

3593




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 650
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


