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Construction and identification of recombinant retroviral
vector of human ngn3 gene and its packaging cell line
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Shaanxi Branch of National Stem Cell Engineering & Technology Center, Laboratory of Molecular Biology for Agriculture, College of Animal
Medicine, Northwest A & F University, Yangling 712100, China

Abstract: In order to construct the recombinant retrovirus vector of human ngn3 gene and its packaging cell line, we successfully
amplified the open reading frame (ORF) of ngn3 gene from human fetal pancreatic tissue by RT-PCR. The PCR products of human
ngn3 gene was subcloned into pMD18-T vectors and sequenced. Results showed that its sequence was fully consistent with the ngn3
gene published in GenBank(GenBank Accession No. BC126468). The correct fragment was digested by EcoR I and Hpa I from
recombinant pMD18-T vector and inserted into the same restriction enzyme sites of retroviral vector pMSCV-neo. We got
recombinant retrovirus vector pMSCV-ngn3, which was identified by double restriction enzyme digestion and then transfected into
PT67 cells by lipofectamine 2000. We established the PT67-ngn3 packaging cell line by G418 selection, which was detected by
RT-PCR and immunohistochemistry staining. The detection results showed that the Ngn3 expressed at the mRNA and protein level
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in the packaging cell line. RT-PCR detection and electronic microscope analysis showed that the recombinant retroviral vector

pMSCV-ngn3 was packaged into infectious virus particles and released into the supernatant of the cells. These results demonstrated

that a PT67-ngn3 packaging cell line was successfully established, and this could facilitate the study of differentiation of the human

fetal pancreatic progenitor cells into insulin-producing cells by using the ngn3 gene.

Keywords: human, ngn3 gene, retrovirus vector, packaging cell line
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Fig. 1 Agarose gel electrophoresis of human ngn3 gene PCR
products. M: DL2000 marker; 1: human ngn3 gene PCR
products.
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Fig. 2 Detection of pMSCV-ngn3 recombinant vector by
double restriction enzyme digestion. M: DNA marker IV; 1:
double restriction enzyme digestion products of pMSCV-ngn3
recombinant vector.
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Fig. 3 Screening of PT67-ngn3 packaging cells. (A) Before
screening. (B) 6 days after screening. (C) 11 days after
screening. (D) 14 days after screening. A, B magnificating
100%; C, D magnificating 50%.

M 1 2 3

<— 663 bp

4 PT67-ngn3 £33 4 ftk & H 153 L /F®AY RT-PCR
Lowl

Fig. 4 RT-PCR detection of PT67-ngn3 packaging cells and its
supernatant. M: DL2000 DNA marker; 1: RT-PCR products of
PT67-ngn3 packaging cells; 2: RT-PCR products of PT67-ngn3
packaging cells’s supernatant; 3: RT-PCR products of PT67
cells.

Bl 5 PT67-ngn3 € EMBE G418 FIXRT R FikERIGRIE
HLEE (Ngn3 FRIEMMRAZER, METKFAT, 200%)
Fig. 5 Immunohistochemical staining of PT67-ngn3 packaging
cells before and after G418 screening. (A) Immunohistochemical
staining of PT67-ngn3 packaging cells before G418 screening.
(B) Immunohistochemical staining of PT67-ngn3 packaging
cells after G418 screening. (Ngn3 positive cells are nucleus
coloring, black arrows, magnificating 200x).
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Fig. 6 Analysis of Ngn3 positive cell expression before and
after G418 screening. a: Ngn3 positive cell rate before G418
screening; b: Ngn3 positive cell rate after G418 screening.

Ngn3 positive cell rate (%)

7 pMSCV-ngn3 % 5 HMAEEHRE TR
7 (100 000%, BFKET7R)
Fig. 7 Morphology of retroviral pMSCV-ngn3 particles under

transmission electron microscope. Magnificating 100 000x,
black arrows.

P g IR 53R, PT67-ngn3 £ 2% 21 g ik
SR
3 ot

IESRAESR, T4 MRS E 5 S oAk Sl D
F14) % 5% 2553 006 24 L 3 B2 SR B o T s R 1 = TN 1
I, SR T iR, HERFAES
SOMUBCRAR T, AR 78 4 RS b S )
Bt 5 L T AR R R, 55 BRI 4 W 240 L e
BB AUk DL K D 56 2 AH OC 1 5% s K i
T4 A A Ah s ) 5 S A R T Y Y A
S JPRERE T AR R Sy B AN B A A A AR AR A
THWEE, WL, pdx-1. ngn3 Fl mafa S5 R
I S - TE 2 S 1) o FH & 2 A T — 26 0] 5 (Y ik
JRU8 RS u e Y ngn3 KX B T B2 e -2 -
1€ (bHLH) S5t B SN+, J& 0 sh AR P9 2 i
5340 I DA T I OGBS, 2 B A Ak
AT YL ST neuroD BYBLTE R TP ngn3 it 5

Journals.im.ac.cn

B U — RYIAH G, S TRy 26k, DI FE I 5 Y
3 WA R P 5 1) o3 A B v R S AR

AR S T AR LR AL 2Bl se bt TN
ngn3 FE R IR EEHE P51, H P45 58 5 GenBank
WA ngn3 FEF TS (GenBank Accession No.
BC126468) 5E4AHl, 52 it @ Tag RE
fiti Fll Buffer #H [t , GC buffer I Fl LA Taq %45 B
AR KR 3 T %08, i HAF ST m R A
N ngn3 FEH . X FEIERH T ngn3 N EHETS
[ R IR oo R 4 ok R AR, A S
HAMREN GC &, Wty 40 my 2R dg
15, GC buffer I il LA Taq J&4 A0 0 AR G i fit e
Tk —[n

S 55 v T A ) 355 4 S B 2R pMSCV-neo
KUETF Moloney /N6 EE, P4 BT 405
PCMV S8R IR 5" K AR & )P4 (5 LTR), #J
A A1 A PR T 200 0 At T 2L 3 0 A L o o k3R
JRUOT ORTNT, 00 %E A5 T 2 A pMSCV-neo A5 A H
ARG R Ty, B g ) T 0 5 A e A )
A fEFRTG . SBHT B PT67 4R H RS )iz
R EL B AN, e Tl A 1 300 2 S 2 7T L JEk
NI A 2L S B AR, I HLH e 2B 1 9 7 %
YR AN S A BEEAT W, I AR w2
SN ARSI R HE T R IR N ngn3 FEH Y E
N SR B A pMSCV-ngn3, i 1 IR AR L K
HA3A PTO7 AN, 4 G418 ffiit)5, 153 1
PREA G418 itk 2u itk , RT-PCR K Sy 241 fb ks
DNIE S22 40 B AR A2 mRNA 7K FiEE (K5 E %
ik Ngn3, B PT67-ngn3 e 4 MR & 7 ). X
HBE IR FIE WA RT-PCR K I K L BT S 45 R
PACE-F R PR NI R B S - RN
pMSCV-ngn3 1% i T H AT B YL R 1 i 35 Uk,
IR IR B TR LIE WD, RIS B0 40 itk
HERIEN ngn3 FEDH ) 7= TR 40 bk o

BZ, PT67-ngn3 5 &)™ 7 4025 41 B AR 1 B2
HEAT, N —2H ngn3 FEF BT AL 40
LA AR AN E 1355 oAk, 4 v L )i Ak B e
TR



FETUAENE: NARZRIUE 3 HE DA 21 500 e )i 743 2 A MR Ay Ry s R LB 2 Bk vy A S

453

REFERENCES

(1]

(2]

(3]

(4]

(3]

Gu G, Dubauskaite J, Melton DA, et al. Direct evidence
for the pancreatic lineage: Ngn3™ cells are islet progenitors
and are distinct from duct progenitors. Development,
2002, 129(10): 2447-2457.

Heremans Y, Van De Casteele M, in’t Veld P, ef al.
Recapitulation of embryonic neuroendocrine differentiation
in adult human pancreatic duct cells
neurogenin3. J Cell Biol, 2002, 159: 303—312.

Xiao M, An LL, Yang XY, et al. Establishing a human

expressing

pancreatic stem cell line and transplanting induced
pancreatic islets to reverse experimental diabetes in rats.
Sci China Ser C: Life Sci, 2008, 38(8): 699—707.

WMy, Zrde, B, . NIRRT A R R Al
PR IRYT KEEIRE. hEES C . AdakleE,
2008, 38(8): 699-707.

Zhao T, Qiao H, Wang Y, et al. Differentiation of human
pancreatic stem cells into islet-like cell clusters in the
treatment of diabetic rats. J Clin Rehabil Tissue Eng Res,
2007, 11(7): 1259-1262.

I, TR, B, S NN T 40 NI S R A A
P e IR 97 R BB RO O CR . Th R R TR S
I RREA, 2007, 11(7): 1259-1262.

Ayse GK, Luis EF, Ana DL, et al. Limited capacity of

(6]

(7]

(8]

(9]

[10]

[11]

human adult islets expanded in vitro to redifferentiate into
insulin-producing B cells. Diabetes, 2007, 56: 703—708.
Andreas L, Anna LN, Robyn AB, et al. Redifferentiation
of insulin-secreting cells after in vitro expansion of adult
human pancreatic islet tissue. Biochem Biophys Res
Commun, 2005, 327: 581—588.

Kaneto H, Nakatani Y, Miyatsuka T, et al. Pdx-1/VP16
fusion protein, together with NeuroD or Ngn3, markedly
induces insulin gene transcription and ameliorates glucose
tolerance. Diabetes, 2005, 54: 1009—1022.

Qiao Z,
reprogramming of adult pancreatic exocrine cells to B
cells. Nature, 2008, 455: 627—632.

Gradwohl G, Dierich A, LeMeur M, ef al. Neurogenin3 is

Juliana B, Andrew K, et al. In vivo

required for the development of the four endocrine cell
lineages of the pancreas. Proc Natl Acad Sci USA, 2000,
97:1607-1611.

Miller AD, Chen F. Retrovirus packaging cells based on
10A1 murine leukemia virus for production of vectors that
use multiple receptors for cell entry. J Virol, 1996, 70(8):
5564-5571.

Miller AD. Cell-surface receptors for retroviruses and
implications for gene transfer. Proc Natl Acad Sci USA,
1996, 93(21): 11407-11413.

REOREDREDRIODR DRI R IDRFD R LD R LR LR EDIR DR EDIR DR ELDIR DR LD R IR DR LD R LR LD R LR KR K

A B 7 &F HR 5l
el FA il RS
R (PE) ABRAH i W b5t
GE health-care Bio-science
NRERHEY) TAEA BRA £/ vt [ R A b TR A AT PR ] L
TR CHER B R A T H= BVLARITEY) TR ] T

Journals.im.ac.cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


