1 =]
§||.':

A 01D}?

o
0p
10

o RIS YA
— 19534 J. Watson, F. Crick DNA OlsU& X #H
- 19704 HIst& A (restriction enzyme) &2l

- 19734 Boyer2t Cohen, M =& DNA Jl= 25

- 19754 Kohler2t Milstein, &2 22 &tMl(monoclonal antibody) A Al

- 1976 Mg DNA A2 D0l Ectel &2 DNA SIIHE 2 & Dl

&l elesels HED0A A

- 19784 0= MUYl (Genentech)Al, AFEH2
- 19883 PCR(Polymerase Chain Reaction) 28 I (Mullis )

- 199748 SH =cl 8#d 25

&
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A

=

o

Ak

e (Sanger E)

At

—

AlS Ml (transgenic plant)

W
m
fo



Al

ro

S

« =2 NIZ0| 210 /A= DNAE XIE £ U= &4 (endonuclease)
« NIZ0| 215 DNA(virus)E MIHGHD| |18t =EHOZ AIE _ .
_ hacterial OMA s protected hacterionhane
« NI AEA 2] DNA= methylStAlHA ES frorm restriction enzyme — Hnag
degraded
bacteriophage
DA,
restriction enzyme
attacks phage DR
% Restriction enzyme type 112 &
1) 0|52 &AE N, serotype, & =A2 HAHEL|C}.
Hindll: H= @32 £9 Haemophilusll & E A, in2 &Y influenzaell M3 22 A,
de @#F2 0|8, Il= 0] =0 AN 3IZF2 Mot 22lEU2BZ 0|HS 8ol HE Y

0| & (specific) & LI C}.

6Ol HINMYS QA HD: 46=4096, = 1/40962 B2 QAL

Iy

N

, AEEEHE)E =2 2IAISLICH

&
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4) B = 222 MOHXIDF Jhs& UL

5'—overhang cohesive (sticky) end — ex) EcoR |

. Eookt mokes shoy eecds

5'-~GAATTC--3' 5--G  AATTC--3' GlAATIC 5lA A } X
L L L L CTTALG f_ITT-LIf-
3'-—CTTAAG--5 3'=—CTTAA G--5 ﬂ g eee
3'—overhang cohesive (sticky) end — ex) Sac |
L
5'-~GAGCTC—-3' 5'--GAGCT ~ C--3 ' o
3'-=—CTCGAG--5' 3'-—C TCGAG--5' .G T
b!unt end — ex) Srrllal | | Sl T
5'-—CCCGGG--3 5--CCC  GGG--3 | |
3'-—-GGGCCC--5' 3--GGG  CCC--5' N it/
- ‘l_r——]--—-—--r---:—- -
G A AT TC
{F T Jl- A G
FS A 1 unit

< M

=
L prge

S E Y (buffer) 50ulUI A BHAIZE SO 1ugll ADNASE 37TCUHIA &N Zdiote &

°
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% Methylation2 &&F
DNA €012 22 I} methylation & AN HE A E

O A0l BEEIX 23

o
e
Iz
ol
R
[l
Ju
ol
rr
=
ro
fol
>
Il
>
0
el]
R
H1

v' Site—specific DNA methylase
CH & dam methylase(GSMATC) & dcm methylase(C*MCWGG)
EZ R F: CG methylase(®™CG)

BHETHE
. ) Hohy| ¥82 n|x|= Methylase2|
Higaa SIAIAM " o i 11042 Methyl5to| HEtE Methyl3o} d&S
jA S HpL-
Methylase®} = iAoMY S b= MY WX] S A e A2
EcoR | GAATTC CG methylase SmCG GAATTSNCG GAATTSEh™C GEmAATTC
GAAShmjShmJC GASMATTC
. GAATTSMC"
«»+ Star activity
HetaA2 E0l4d0| Mototd S2hel oA SN ChE SIINES ECot)| & &
Star activity 2 HIE < oH NMe B3SO sA AMEN S22 ZeMe s&, S8pH, =2 &8 ==& AE|

HA &=ots X0l £S5

: EL gycerol 21

: Mn** &3

> alkali pH

- acid pH

. DMSO &)

F Ho|2 4

rrie] o e

! 2-mercaptaethanct Z&Y

Hpar | mude oy | wsmer | ek | 2
FcoR) | GLAATTC ABEF |NaaTIN |

e — R

TOomMmmaOO D s

°
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DNA + restriction Restriction Nitrocellulose Paper

enzyme fragmenls paper towels
Ay Gel
—- | —_—
Sponge i
1l
Alkaline
I 11 solution - L
© Restriction fragment prepartion. @ Electrophoresis. The mixtures of @) Blotting. Capillary action pulls an |
'DNA samples to be tested (in this restriction fragments from each alkaline solution upward through '
\case identified as samples I, II, sample are separated by electro- the gel and through a sheet of f
\and III) are prepared from the phoresis. Each sample forms a nitrocellulose paper laid on top of '
‘appropriate sources. A restriction characteristic pattern of bands. it, transferring the DNA to the pa-
‘enzyme is added to the three (There would be many more per and denaturing it in the pro- |
'samples of DNA to produce bands than shown here, and they cess. The single strands of DNA
restriction fragments. would be invisible unless stick to the paper, positioned in
stained.) bands exactly as on the gel.

Paper blot
peeled off

Rinse away
unattached
probe

DNA probe
in solution
in plastic bag

© Hybridization with radioactive probe. The paper ) Autoradiography. A sheet of photographic film is laid
blot is exposed to a solution containing radioactive- over the paper. The radioactivity in the bound probe |
ly labeled probe. The probe is single-stranded DNA exposes the film to form an image corresponding to

complementary to the DNA sequence of interest, specific DNA bands—the bands containing DNA that
and it attaches by base pairing to restriction base pairs with the probe. The band patterns for
fragments of complementary sequence. samples I and II are identical, but Il is different.

*
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LE 2D YA =

Southern Blot Tray Lid

Salt zolition 'blats' DMNA
o onta filker by capillary action San
X, =4

lufian
-.'_'m‘-.__—_ - __,__‘l_\ .
..\ "\_\_ sﬁ? Li]

Faperlonek

Southern Blot Tray

— [ s NMilrzealilices
_,QR\_‘ - ,_,r/.-‘ fhar
@l T A
Prabe hybridizes with o —
complementary DMA sequence Filker in DA transfered
4 "Seal-a-Meal" to filker
) iy bag :
) A el < _ liiller
Expose #-ray film = TEMONE i 3 S e 2 3
to filker \L unbound probe Hybridize with unique Kb
) nucleic acid probe e
95- =
i s 75- —
i | em e
e i 4.4
= Sourthern Blot analysis
I [aflerGrifﬁ[ﬁét T em e omm
autoradioaran 13- —

Formaldehyde-agarose gel

‘,
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Paper towels
. Nylon membrane

- 285 RNA _Gel
Transfer ANA by
membrane blotting Paper wick
- 10XSS8C
- 185 RNA solution
e
Cross-link RMA to the
membrane using UV light
Hybridize membrane with
denatured 32P-cONA probe
RMA
Mkr 1 2 2
kb
9.5- — — - | AMG
75-
4.4-
2.4-
= = =— | | GAPDH
13- H
. | » Northern Blot analysis
p—. _—
Autoradiograph

of washed filter



&
> Western Blot analysis . \&S ® ®  SDS-coated proteins
- — — ( @ &
N ES SDS-PAGEZ 3JI2 2 22|58 C+S membranelil blot 3 = .
SY Aol St ™ BISAIA 1] HEE KR L A= 24 | Place mixture of proteins on gel,
', apply electric field
Protein Blot on SDS Polyacrylamide _» l Cross-linked
Nitrocellulose Gel Electrophoresis - § - polyacrylamide
Partially [ R gel
—_— separated < | o ¥ 2 o s
N — - proteins 2 . 2 . Direction of migration
| e Y
— — i @

Stain to visualize
separated bands

L__&¢

o oS of of

v

Label with Specific

GEL electrobloting l\‘

Antibody Detect Antibody buffer )}
= ¢ v @ @
o — di i 3
\I,{H #NC: nitroceltulese py(ln:‘:: :’::sfu

|
|
v

=SDS-PLGE> <Westerm Blot=

— M 1 2 1 2
- -

Reveals Protein
of Interest

ITEw e
1N e

&
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» Direct ELISA |sse =] [ssssz| |z |sssss
. | —p -»
‘S, P #sailstrale mf" -
R W W N L

» Sandwich ELISA
@ B ) @ C < @ D ) ¢ _wash E 3 ~
" lai» | ! .w_as_'.‘_> ‘ WﬂSh | ;1 _4x—>
| 3x 4x el 4x 3% 3 lzt |
o “s e . ® |
YY) YY) YY) YY) \ )
wells are coated diluted mouse 0.1 pg of biotinylated add 1:2000 dilution of alkaline phosphatase
with0.2pg V¥ plasma is added (biotin = —) anti-human  sstreptavidin conjugated substrate is added
anti-fibronectin to coated wells fibronectin IgG to alkaline phosphatase( €) and developed color is
antibodies (Ab) (fibronectin® bind to secondary Ab read at 405 nm wavelenght
anti-fibronectin Ab) to measure plasma
< 2 h 1h fibronectin concentration
incubated 2 h incubated at room temperature (24°C)
overnight at 4°C

®
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» Protein Dot Blot

30°C 37°C
T S TS T S T s T S T S T S T S
524 AB cyt ® 0 . L Y @
1000 ng 1000 ng
526 AB per & @® e e &
E 500 ng 500ng
525 B cyt (W) s @ e @
400 ng 400 ng
527 B per ® @ & @ 0
300n 20 ng
X576 M1 cyt ® . @u’g 000000 %ng
200ng n
X585 M2 cyt ® e s ©60066 ¢ u,
ng
X587 M2 per
50 ng 50 ng
Neg. control fx
BL21 oMo O™ BL2A JM109

ProteinChip Technology: ProtemChip Array Preparation

1. Apply Crude Sample w.

. . Protesre mathen the sampl
> PrOteIn Cth %u\dvodim::lovb«'ogcai doc'ﬁa"r: -

ntes on the ProsenChip sunface through AN y
an ahoury interaction \
A . A D
ANOECCODERN1I"GG NI

sessecccccss i — & 10 0gor
i 2. Wash ProteinChip Array B e g

Protears that bind norapeciheally o
- Sudfer cornt amenunts ace wathed A ,

‘ ey, ehmunating sample nowe m
i S.Add Energy Abserbng Molecules or :
¥ “Matrix

" Aher 1ample processung the chup 13 dned and
M| EAM u sppbed to exch spot o facilatate g " 4

desorpraon and weizatson in the TOF-MS —— %
L S
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V|tr001|/H o=z S=Zot= Jl=
=13

=J| XAs3k J191

> PCR > RT-PCR | "
f G Primer 1
Reverse transcriplase

: 1l ' i ‘ | .h.ll :' Reverse transcription mRNA ,L o
III O ’L’Djs
Heat

1 DENATURATION T oo Primer 1
15t cycle of PCR s
S TTTTTTToeoToeeir ° o seidgeg

5' o

S T

o ALLRIRIEORRRRERNE
1T DENATURATION Heat
e Primer 1 l
AR l"'"" Primer 2 R e
S T T T
11 TH1 )

- | { \ - - U

s $ o JLLLLDEERLERRILEE

o pnenennnennn 2 e Primer 1

3 g g . 2 ANNEALING - Primer 2

3 POLYMERIZATION A S FRTCITTTTTIT LT
-l T ms, n 3 2
" 3 POLYMERIZATION gm’:o,yme,m

s +
5 T
& T

jﬁ ® T,

&
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» PCR polymerase

bl

]

—-{ nTag DNA Polymerase ] = Colony PCR & B48c=2 §

ing ayet BBIE X B4 B
L PCR | DyeMIX DNA Polymerase | ° I(‘;sg'nf :é ;ﬁ:(;nzxji - =E=
s o L

—| FreMixX DNA Polymerase J

nPfu DNA Polymerase
=2 ZAC (fdeiity)?} =
7= PCR

nPiu-Fore DNA Polymerase J

e 3% (templatel /

21 DA CHE PCR nTag-Tenulo DNA Polymerase |

» PCR polymerase?| €4

SE4z 4o {5 Kb (15 kb {5 kb {15 kb {0 kb <10 kb

28 (yield) + ++ + 4+ ++ ++
5— 3’ Exonuciease -~ - +2 42 4o to
3'— 5" Exonuclease ++ + - 40 4P n
Error rate (x107%) 028 028 8.0 3.0 3.0 3.0
FELMS W Blunt end Blunt end A 1zl A tail A tail A 1all
* AL S Fetol ado] oFeESlE

= 7} e Pfu polymerasec] 23t 24,
JEEB/NE 08-10-02 KIM, JU



» PCR primer

v Primer & 4 &2 =2 &
- 20| :15-30 bp
— Primer 2t2| &2 & : £06| 3'-terminall &2 4 Z& 22 QI6t primer dimer & & =9
- GC SHE250% 8= 2, GC L£= AT-rich 2|, £3l 3’ -terminal2 AT-ric
— Primer LH2| 2Xt =# & : intra—base pairing =2
- Tm gt 1 & primer2 Tm 80| BI=ot=S, Tm 8t0| =2 X2Z HdE

- M8 =% :0.2-1uM

U&"
0)
O
0

v PCR primer2] & ZH
- N8 oHEA Lol /[=S 2 Tm 20l =X = AXIC 25-75%LH0 A= A
- 300 Ol &2 Bt= HIZ Ol S0, 500 Ol& 22 HI|JF &H6tA (2= A
- S0/40l == A : primer2 templatell duplex stability & &

— Dimer&t hair pin #X 2

ddg Jisd0l 8ls A

3 &) 0l =AZ80| JIsdtstem=2 @4 JIsdH0| (e A2 M2
-3 =9 ME0| S0/&HL A templatel] TOHE F/A 3 = 78712 tHE 0| &2 primer= M2

®
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» PCR Troubleshootin
PCR &Z0] m-t— @

r:iQ

@OQL -

[
| B
=0
| -

PCRO| & ﬂxl
(o GC "igll &

=8 A

DNA

40

%‘

ro

St UIR @

g =&
MgCh &7t 42

< <=
:?:J:LT'

PCR cycle =710] MR ¢
Primer7t X 5

Primer =<7t MESHX] £

Primer Z2!

Primer O|E&Y A

L
W IEBMNE 08-10-02 KIM

ore
B O

SN 28 29

| I [ |
| £ oo 2

U

e o o _”.oHa
DMSOE P31z R_»t%rg 05 unit ©2 IE gwéﬂ
Tm e Bo{ea= 7iE S7{RUE ARSI
Z4 DNAS| S22 £2X2g HAKH 2ot
=8 DNAJH B =X ZUSX] HOIgtc),
£S) 2o

O tE= Ao N
0i0] d33t 0! U= primer=2 PCRE

=8 DNAE CAl SHIBHL.
SAZS 100 14 HHEEt 5 units IHA| =4 =)
QE AL 0.5 unit TIHR RARS =0 2o}

e
MgCk S£5 0.25 mM H9E =8 =0t
Annealing & WH0 20
+E 50 20
SHEIA=R SIS

Cycle
Final elongation THA17

f
MEZ primerg NEIEHL
5 primer2 5= sYUSH0F 3ict
Frimer ==& HMsl 2.t (01 - 0.6 M)
Ut=X| SIS}

Primer?} &aH <X
Primers —15COIM -307C 9 250A 245140 &t

S &>BiC],

Hot start PCRE
Zt21o| HiSof M= BHE0] ' 4~ gl
NES £ wg MM sy

3



» PCR Troubleshooting

PCR 422 Ji=It HHOIAL 2 B0l LELE 32

Annealing %7t U2 Y2 EL

Primer?t &K 28tHLE
550 HE 39

%

PCROY & =X| %= & DNA
(0l GC HIB0| =2 F&)

DNA &8 25|

% Nested PCR : 12} PCR&
H3l PCR-E +3fsh= v,

®
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Prlmer ?EIOIR} °“'7|A1%01| EEPE ’51’;‘56_* annealing &8 SHZEC)

Primer CIAQI0] REISEX| &1215tcH
Primer ==& ™8] 20t (01 - 08 M)
=20 primer SE=7F SYBHA| Felstoh
Nested PCR*E 8t
DMSOE 7otz A4S 05 unit @92 ECE,
Tm &S "oz 7|E S7{EUE AEEH,
78 DNAE £XH23 3)4510 ALE sl =Lt

TS > I AEE FF DNAZ slo] 253 HE RFE9 primer & ol-835te] &



A& & H(expression arr

<Difference>
1. Southern, Northern Blot : " one gene, one messenger "

— Distribute the oligonucleotide probes over a gel
— Radioactively labeled oligonucleotide

2. DNA array : " many genes, many messenger "
— Oligonucleotide probes are immobilized on a surface at micrometer distance

— Sample is usually labeled with a fluorescent dye

=

<DNA microarray & & HMI& 28> - E0/l= KME2&E2 AJ|H et 27 Jis

1. Oligonucleotide microarray

- BE 15~25042 EJI=& 0IF W& nucleotidedt microarray +4

- &5 : Affymetrix — photosynthesis& &0l DNA microarray substrate0ll &1 & oligonucleotide & &
st =, MIIEZ2 0lZ0HA microarray #12 E8 X0 BHE
o A&, LHUA, DNA SIIME 224, JiMl A8 S0l 0l =

st

Nanogen — oligonucleotide
- AE2A KA =HEH0| 24 Y

-Io [Ioll

:

|

2. cONA microarray
— XA 500bp Ol &S REX 220l E0HM US
— Stanford HE0IA AS N E, =2 pin spottingdt inkjet 2HAIOZ OtE

dg2d A0 tet A, 8 A=z S 0] E0HA AFS

_OFA 2E U 2 ot g

/|, O

il

@
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= DNA chip 2|l= : microarray technology
HA HIE - mRBNA — DNA - =EMOZ HM
2HE — mRNA — DNA > W2HAHO & X AH

2 = M —

10

o

FO| R& XD E2I DNA &1t BIS — AJUZE A - BREE 24

test reference excitation
N~ N Ry laser 1 laser 2
'\"N
'\'-\,‘\o % oo
reverse SR R
transcription

label with

fluor dyes

PCR amplification ARAve  atwg
purification T o\,';:»«‘ N

robotic

.....
= ~ - -

-l e B
- s - - - - - -
- ok S P -

LS PR e Ty S -

Wi Ay iTe S O O

- -’ -

computer
analysis

- - =
....

hybridize target
to microarray

=

= AH
-/ /M
HHl—a}-AﬁH
2

Y NE &8, SAHE 2K e s
: QHNECA 28, SLAEUA 22X EE FEL
S HANME} BNMENAN 25 Eet= REX

H W

&
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|l A 22 D8 Ak

RNAIi and antisense RNA
— destruction of mRBNA in the cytoplasm and inhibit or block production of protein for a particular function

(e.g. inducing fruit ripening, causing cancer etc.)

1. RNAIi: dsRNA is introduced into a cell and gets chopped up by the enzyme dicer to form siRNA.
siRNA then binds to the RNA-induced silencing complex (RISC) and is unwound.
The anitsense RNA complexed with RISC binds to its corresponding mRNA
And then, mRNA cleaved by the enzyme slicer and makes it inact PIEely

dsRMA

2. Antisense RNA SIRNA -ﬁ-
duplex
@) SRMA Unwinding
(RISC acthation)
IR, &
@ * Target recogenition

Target
cleavage

Ati SEN se QQ
{ Rk degradation
- to Protein expressio$
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pUC18/19

pUC18/19 vectors

Code: PEC 002

pucty e

GAATTM’-C(GGY&O'CGG'B'GATDCYC f‘c:llﬂl CG‘“}IGCAMATM T166e

el B ] I._,m‘ B fi;“. e A
a3 M
Vector size(bp) 2686 pUCIE
pBR322 origin 852-1466 s oo gl i g . gy s o = g e iy
lacl binding site 507-487 e — i TR T T -_]
l&CZ‘ 469-146 o Xmat e L
CAP binding site 591-554 T e
- lactamase coding sequence  2436-1626 \
Naw 1(182)

EccOM0a 1 (2074)

Aal Il (21 7)

Sap | (2001)

“$%0 001 ungue

pUC]18 and pUC19, small and high
copy number £. celi cloning vectors,
used for cloning, blue/white
screening and single strand
production.

For local research purposes only
Jgag ) ASo —lual

&
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Mide,
g
o
DUC18/19 o Mge 1 (H050)
i 2006 vp
“AlNI{T217)

Clrer (7

Bal Dml
1568 1975
1118 692

~

DMA fragrment

- to be cloned
Flasmid wector

Enzymatically insert
DMNA into plasmid vector

Recombinant plasmid

Mix E. coli cells with
plasmids in presence of

CaCly
Culture on nutrient agar
Bacterial plates containing ampicillin
chromosome
= e— T
"E"‘ ! 1
¢
R i
Transformed Calls that do not
E. coli cell survives take up plasmid die

anampicillin plates
Independent
plasmid replication

Colony of cells each containing copies
of the zame recombinant plasmid



Xmn 1 2009

171
1 start
Sag 1890 \2707/ [Apal | 14
: Aatll | 20
f1on Sphl | 26
stZ1 | 31
Neol | 37
Amp' ﬂ“z; || 43
PGEM®-TEasy  facZ Soun |
Vector T EcoR || 52
(2015bp)
Spel 64
EcoR1| 70
Not | 77
BstZ| | 77
i Pst | 88
ori Sal | 90
Nde | 97
Sac| [109
BstX| (118 &
Netl  [127 &
141 H
T spe g
pGEME-T Easy Vector
T7 Transcription Start

5. .. TGTAA TACGA CTCAC TATAG GGCGA ATTGG GCCCG ACGTC GCATG CTCCC GGCCG CCATG
3'...ACATT ATGCT GAGTG ATATC CCGCT TAACC CGGGC TGCAG CGTAC GAGGG CCGGC GGTAC

T7 Promoter ' | I Il | | I
Apa | Astll Sphl BstZ | Neol
GCGGC CGCGG GAATT CGATT'.:"(cI SretiRg ert) ATCAC TAGTG AATTC GCGGC CGCCT GCAGG TCGAC
CGCCG GCGCC CTTAAGICTA I TTAGTG ATCAC TTAAGICGCCG GCIC?GA CGTCﬁC AGCTGI
|_"_| —_
ot acll EcoR| Sps | EcoR | gt Pst | Saill
8stZ| 8stZ|
SPE Transcription Start

CATAT GGGA GAGCT CCCAA CGCGT TGGAT GCATA GCTTG AGTAT TCTAT AGTGT CACCT AAAT . ..

GTATA CCCTCTCGA GGGTT GCGCA ACCTA CGTAT CGAAC TCATA AGATA TCACA GTGGATTTA . . .

SPE Promoter

Nde | Sac| BstX | Nai |

&
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E. coli chromosome
RNA polymerase
I b
C T

*gmm’ @ — mRNA

D
!

o-fragment ‘ -

D) X-gal
5= LD 0= =GOS INcoly
O Dl Oy PRI )
p-galactosidase o D
blue  glucose




pQE30

pPQE-30 Vector

Posifions of elements in bases

Vector size (bp) 3461
Start of numbenng aof Xhol (CTCGAG) 1-6
T5 promoter/lac operator element 7-87
T5 transcrighon start 6l
6xHis-tag coding sequence 127-144
Multiple cloning site 145-192
Lambda 1, transcriphonal fermination region 208-302
rrn8 T1 tronscriptional fermination region 1064-1162

ColE1 ongin of replication 1638

B-loctomaose coding sequence 3256-2396

pQE-30, a TS promoter-hased
E. coli expression vector,
enables His+Tag fusion at the
N-terminus.

For local research purposes only

Ligogy xSy sl

®
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Code: PEC 009

pQE-30
344k

Bell

Pstl
2406
1055

Ndel

Xhol
2063
1398

Code: PMC 002

pcDINA3. 1(H)

Comments for pcDNA3.1 (+)

5428 nucleatides

CMV promoter: bases 232-819
T7 promaterfpniming site: bases 863-882
Multiple cloning site: bases B85-1010
pcDMNAI.1/BGH reverse priming site: bases 1022-1039
BGH polyadenylation sequence: bases 1028-1252
f1 ongin: bases 1298-1726
SV40 early promoter and ongin: bases 1731-2074
Neomycin resistance gene (ORF): bases 2136-2930
SV40 early polyadenylation signal: bases 3104-323
pUC onigin: bases 3617-4287 (complementary strand)
Amipicillin resistance gene (bla): bases 4432-5428 (complementary strand)
ORF: bases 4432-5292 (complementary strand)
Ribosome binding site: bases 5300-5304 (complementary sirand)
bla promoter (P3): bases 5327-5333 (complementary strand)

pcDINA3] (+), a mammalian
expression vector derived from
pcDINA3, contains CMVY
promoter and neomycin
resistance coding gene and allows
high-level stable and transient
expression in mammalian cells.

For local research purposes only

Lysy S0 ol dal Neal  Psil
3342 4072
1351 1356
735
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