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Inserted DNA 1\

Vector neo’ HSV-tk
o — = - 1
Homolog]ous DNA Homolog]ous DNA

Construction of targeting vector
The vector contains pieces of DNA that are homologous
to the target gene, as well as inserted DNA which changes
the target gene and allows for positive-negative selection.

/L

ES cell transfection
The cellular machinery for homologous recombination
allows the targeting vector enables the target vector to
find and recombine with the target gene.

r
Vector e HSV-tk
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Target gene

Homologous
recombination

o ’ neof . N

Targeted gene
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ES cell culture
Embryonic stem (ES) cells
are cultivated from mouse
 pre-implantation embryos
(blastocysts).

targeted gene

Positive-negative
\ selection

Proliferation “»_/;,;-,:,.\,;_ “\>
of targeted ES cell S NS

Selection for presence of neo” \\'\‘ = & = =,
and absence of HSV-tk
enriches targeted ES cells.

Pure population of ES cells
carrying targeted gene
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5. Injection of ES cells into blastocysts

The targeted ES cells
are injected
into blastocysts...

6. Birth and breeding

of mosaic mice
The mosaic mice mate with normal mice

to produce both gene targeted and
normal offspring.

Mosaic mouse o

T T T

Gene targeted mice — called "knockout mice”
when the targeted gene is inactivated

..where they mix and form a mosaic
with the cells of the inner cell mass
from which the embryo develops.

3.PHIEESSAZREERERSBFUIE, HEIRIBRSHEHMNAERF

The injected blastocysts are implanted
into a surrogate mother where they
develop into mosaic embryos.

Mosaic inner
cell mass

Born mosaic mice
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® 2.1 1985F B E/Iis;E(miniloci);
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® RIE—RFIBEHETEIgURIEER /.
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NEEEEFER—1200kb

A9 DNA REg4HRk, 88 41
Ineet VH RER. 159D R
. 6 NIRERUUK Y, v1 9%

IBSNEF N —E BNV BHROES = AL EL Y ES
X, EffEHE— Ju B8 Eﬁﬁ%ﬁ@ﬁ‘%ﬁf IgM,
‘?E’\Jiﬁéﬂﬁ¥l«‘)\&ﬁ§\, 3'8& te H BEEIE S e LR RY
HEIEaR T L 21 N R AR ZS AR,
. : =4 1gGk,
SAEOP 5 g R IR/ VR,

R EFE—™ 230 kb BY
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BetE Vk FER. 51N J RER.
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2.3. L'YACHEMBI K HERRVEERZ;

YEAST ARTIFICIAL CHROMOSOME VECTOR HUMAN DNA EiAI

AOH-I: X Cg'l /. EcoR1 ;ﬁ@ 12':

TEL B
TEL
BamH1
VERY LIGHT
BamH1 : I EcoR1 DIGESTION
BamH1 AND EcoR1
v DIGESTION
o~ A ORI CEN E '™
| teveasswessdiad) 31 H NI + = |
lefr arm right arm large chromosomal fragments H
l DN& LIGATION AND YEAST CELL TRANSFORMATION
TEL . TEL
A OR C-EN : - %m IgEFEEG AT
B
L ]
5.6 x 107 nucleotide pairs up to 10° nucleotide pairs 3.9 x 10® nuclectide pairs

ARTIFICIAL YEAST CHROMOSOME WITH INSERTED HUMAN DNA
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FIFBYAC 2 N\220kb IguEFHRER —> M oo TR

50 pg/ml RN AR
FIFAYAC #6\220kb IguER KR —>  IgM ToIURR 45
NESIgERRRHNG 350 g/mi > hmems
FIFFYAC 2 A\Vk800kb7] IgM e
VH1020kb IgEEREBANBSIg —_—> 700 pg/mi — });L{ZI.Y%'%%M?}@ N
HEEISH/NE I9G MIARSUNIAZ IS

66FfVIX, FTEHIDX, FrEHYJ 600 pg/ml

XLAK CuFdCy IR
\ IgG 5017,
2000 pg/ml = 2
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Human artificial chromosome (HAC)

Fe N\ RLIER ] IR e e e e e e :
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IR AR BEIME/ NI TE LD RS
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— SRR | IgH OB RS HUMAD. |
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I Mouse TM Igk H9fSEME, 1
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2015 Necitumumab EGFR AE /)~ 2w 0 I 5% o i A
2015 Daratumumab CD38 % KM E B HuMAbL™HO
2015 Evolocumab PCSK9 5 A2 ] B o 5 XenoMouse® "
2015 Alirocumab PCSK9 & e [ B o VelocImmune™ H2
2014 Cosentyx (Secukinumah) IL47A Ly HuMAb ™13
2014 Opdivo (Nivolumab) PD4 2 & K75 HuMAb™ 04
2014 Cyramza (Ramucirumah) EGFR2 1 Hn H = o 1k s [
2012 Abthrax (Raxibacumab) RILEF PA RCES o H AR L
2011 Yervoy (Ipilimumab) CTLA-4/CD152 L EETE HuMAb™
2011 Benlysta ( Belimumab) Blys F Gtk B AR S i B AR S
2010 Prolia (Denosumah) RANKL R HLAR JE XenoMouse®
2009 Arzerra (Ofatumumab) CD20 AR a7 HuMAb™
2009 Stelara (Ustekinumab) IL42/1L23 G A HuMAb™
2009 Ilaris (Canakinumab) IL4B Cryopyrin & & 48 X 47 & HuMAb™
2009 Simponi (Golimumabh) TNF-o EAREMHEATE XenoMouse®
2006 Vectibix (Panitumumab) EGFR % 1 I3 XenoMouse®
2002 Humira ( Adalimumab) TNF-o ERE X AR S







