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Wall et al. R EBEERR o
Krimperfort et al.

1994 P AR E T AE L 2 LA P B e iR O~ TR T RIGE o

1996 P Rt g 4 2 A PR AN~ A B TRk REE o
Schneike et al. 1997 S-FRp BB LRI RY o
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B Y A F(ie. MT-bGH)Z # £ it
—

TiodpHE T yabpd v
B (gm) (kgtrt/ kg# £) % i
GO
R 743 + 36 3.12+0.15 1. B.W.=30~60 Kg
BATE 690 + 65 2.62 +0.12 2. CP16%
p = 0.480 p =0.026
G2
W 760 + 24 2.99 +0.12 1. B.W.=30~90 Kg
EATE 874 + 30 2.46 + 0.162 2. CP18% + 0.25% &t viefis
p =0.016 p =0.026
G3
e 867 + 21 1. B.W.=30~90 Kg
AT 933 + 31 ND 2. CP18% + 0.25% & iefix
p =0.098
G4
W 869 + 44 1. B.W.=30~90 Kg
AT e 988 + 62 ND 2. CP18% + 0.25% &t vz
p =0.015

(Pursel et al., 1987)
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Development of a selected list of proteins produced by transgenic animals

Proteins/peptides

ABX-EGF mADb

ABX-RB2 mAb

a-1-antitrypsin
a-1-proteinase inhibitor
D2E7 antibody

CTKA4 1G antibody

PRO 542 antibody
Antegren antibody

Beta-interferon

Companies

Abgenix

Abgenix

PPL Therapeutics
Genzyme Transgenics
Genzyme Transgenics

Genzyme Transgenics

Genzyme Transgenics
Genzyme Transgenics

Genzyme Transgenics

Development status

Phase I/11
Phase 11

Preclinical

Phase 11
Phase |
R&D
R&D

R&D

R&D
R&D

R&D

B2 g

Therapeutic indications

Psoriasis
Rheumatoid arthritis

EGF-dependent cancer

Cystic fibrosis
Emphysema
Hereditary deficiency
Arthritis

Psoriasis/Rheumatoid
arthritis

HIV/AIDS
Neurological disorder

Multiple sclerosis

From BioBussiness p60-64, 2001
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Development of a selected list of proteins produced by transgenic animals

Proteins/peptides

Bile salt stimulated lipase

C-1 esterase inhibitor
Calcitonin (salmon)
Collagen

Collagen type I

Collagen type |1
Extracellular superoxide

Dismutase

Antithrombin 111

Factor VII

Companies

PPL Therapeutics

Pharming
PPL Therapeutics
PPL Therapeutics
Pharming
Pharming
PPL Therapeutics

PPL Therapeutics

Genzyme Transgenics

PPL Therapeutics
Pharming

AFFET 3

Development status

Preclinical

Preclinical
Preclinical
R&D

Preclinical
Preclinical
Preclinical

Preclinical

Phase 111

Preclinical
Preclinical

B2 R IR ()

Therapeutic indications

Cystic fibrosis

Cystic fibrosis
Osteoporosis

Many as a biosealant
Tissue repair
Rheumatoid arthritis
Peferfusion injury

Acute respiratory stress
syndrome

Coronary artery bypass
grafting

Bleeding condition
Hemophilia B

From BioBussiness p60-64, 2001
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Development of a selected list of proteins produced by transgenic animals

Proteins/peptides Companies Development status Therapeutic indications
Factor XI PPL Therapeutics Preclinical Hemophilia B
Pharming Preclinical Hemophilia B
Fibrinogen PPL Therapeutics Preclinical Tissue glue for trauma and
Pharming Preclinical surgical procedures

Tissue glue for trauma and
surgical procedures

Glucagon-like peptide-1 PPL Therapeutics R&D Type-2 diabetes

Glutamic acid decarboxylase Genzyme Transgenics R&D Type-1 diabetes

(GAD)

Human growth hormone Genzyme Transgenics R&D Body growth, fat mobilization

Human serum albumin Genzyme Transgenics R&D Plasma expender and drug excipient
PPL Therapeutics R&D Plasma expender and drug excipient

Insulin Genzyme Transgenics R&D Plasma expender and drug excipient

Interferon alpha Genzyme Transgenics R&D Cancer and various other disease

Lactoferrin Pharming Preclinical Prevention of gastrointestinal

tract
MSP-1 (malaria vaccine) Genzyme Transgenics R&D Malaria

From BioBussiness p60-64, 2001
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Development of a selected list of proteins produced by transgenic animals

Proteins/peptides Companies Development status Therapeutic indications

MDX-CD4 mAb Medarex Phase | Rheumatoid arthritis

Protein C PPL Therapeutics Preclinical Prevention of deep vein
thrombosis

Tissue plasminogen Genzyme Transgenics R&D Myocardial infarction and

activator pulmonary embolism

From BioBussiness p60-64, 2001
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18 JANUARY 2002 VOL 295 SCIENCE www.sciencemag.org

Spider Silk Fibers Spun from
Soluble Recombinant Silk
Produced in Mammalian Cells |

Anthoula Lazaris,'* Steven Arcidiacono,” Yue Huang,’
Jiang-Feng Zhou," Frangois Duguay,’ Nathalie Chretien,’
Elizabeth A. Welsh,? Jason W. Soares,® Costas M. Karatzas’

Fig. 7. Scanning electron micrographs of an ADF-3 as-spun fiber. (A) Analysis of fiber surface
(magnification, > 500); (B) analysis at a break point to examine the fiber interior core (=2000).

QT | Contact: Jeffrey Turner, PhD

450-424-8910

Julie Begin checks on goats at a Nexia farm in Quebec. The goats' milk
contains proteins that are spun into spider silk for applications in the
medical, military and industrial performance fiber markets.
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Worldwide Contract Manufacturing Market
2000 Market USD 1.0 billion

Transgenic

Mammals
4%

Mammalian
Cell Cultures

30% Fill/Finish
12%
Misc. Support
Microbial Services
Fermentation 8%
46%

Projected to be over USD 1.3 billion by 2002

From Lonza com. (2002)
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Rl
] F- F GC 3% ¥FC fu@s % & 55 Feo i 4 Fi
FRERS
COUEED) 0.3 4 10 10 21 150 315x103
Fans i 29x 10 40,000 100,000 100,000 7,000 1,000 3.56
(US$/gram)
o3t 22k,
* H R 870 160 1,000 100 150 150 1,120
(105xUS$/year)

Wall, 1996
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a L& promoter

aLA-pLF
11.30 KD s e

Avrll 580

EroR. W Ban HI
14.kh Akb

— - .—

LA promoter >|< FLF codingregon
1931: 2414k

qﬁ U BfF »E_fi\; FREMHLRZ

Hgial 9.15
Hgial 2.07

pCR 3wector

alLA-hFIX

Pwu II7.70 FIXcDMA

10 . OO kb EceRV290

Pwu II7.10 - EcoRV 340

Hgisl 673 // BamHI3S0
Hgial 6.53 Lactalbimin protooter
Heial 6.62 EroRV3.98
Hind 111 4.23
Py I14.35
Hind 111
488

Hgisl 564
Hgial 552
Motl 544

HeiAl
Find T
EroR1 i Al
| 0.40.kb

Priner aLA(+) ——  Primer WFIX(-) )

a LA promoter hFT¥ coding
1.9 kb reglon
293k

alLA promoter

aLA-hFVIII
13.00 kb

Clal+Xbal

7.2 kb

Human FVIII cDNA
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ot g fGMeF 2. 3 2

B
v DNA & i3 842 (DNA microinjection method)

v Wi 4/ (Somatic nuclear transfer method)

Yo & EEm S 8 E %72 (Retrovirus vector infection method)
¢ 1 iF e ¥4 ;& (Embryonic stem cell mediated method)

v #F -4 % (Sperm mediated method)

Y% ® % 347 (Electroporation method)

Y Mern R 42 (Liposome transfetion method)

¢ 'Ii:)}%:i % %72 (Lentiviral vector infection method)

als,
M4-
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A‘ N
B BE AL 812 -0 R
A FLx B R

Tg mice as the

positive control

H'Iil-tw.:.

pr sooBE
s

=

i

PCRA 5 & &

pLF

—550 bp

hFIX
—200 bp

e AL T AR R S

ER - T 1
2 P4 30 (LA- pLF)2 i 2 e

7

}L"l— N Id

RP e n E:

71+ (@ LA- hFIX)




AR RE IR ARG P GG L
i $4 5 (thFIX)2Z B A 2 3 i 512
S

e F 4 FlF X 2. ¢ 2 rhFIXER Fr H i
xR Vi # 4 #(n) (pg/ml, mean £ SD) (%, mean + SD)
Tg -] &5 (No.61) 4 45.64 £16.32 9.15+0.21
¥Hele | &5 3 0 0

Tg#* 755 (No.8-3) 16 408.34 + 55.0 14.18 + 2.45
et Rt 3 0 0
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3000
2500
2000
1500
1000

500

U3 kR (ng/ml)

-500

—— TG groupl - TG group2

—@— TG group3 —— NTG

d1 d5 d10 d15 d20 d25
w5 HY

.
HF 2LA-pLF 2 Aec* B a2 fe- LT PR\ T
FoU 5 B R R BT
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A FE Y AT F - NATRZ RaE MR

Apay ARFE AREGRE  RREBAH®) 7 % % ()
Y064-11 Z 35 11.4 (0[0)
Y078-11 4 33 63.6 87.9
Y076-12 Z 40 55.0 (0[0)
Y111-14 4 41 48.8 (0[0)
Y111-16 2 12 66.7 (0[0)
Y064-10 3 AS 55.2 ((0[0)
Y090-15 4 41 68.3 (0[0)
Y144-11 3 28 60.7 (0[0)
&3t 28 269/28 136/269 265/269

9.6/% 50.6 98.5
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#75 5k FloLA-hFIX fgh e 7 R 2 i

4 ATITf # ¥ aLA-hFIX2

-

AL B K

G AR A &

*|FO |F1 |F2 |F3 |F4 |F5
EP
4 A
227 | O 0 8 | 36 | 21 | 8
M 95
g ,ﬁ + + | + +
G b (54%) | (54%) | (57%) | (43%)
)

AL A-NFIX £ 3 2 524 ok # % 2 75 6507
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bp
273
Original concentration 1/3 diultion
PC NC D3 D11 D22 D3 DIl D22
hFVIII- o

B
B A FIRHCL S PNE 2 A 4

genomic DA PCR

Tg 3431

sizelbp) ﬂ Pc MNc H2O muscle blood

00
T el

Tg 3431
Pc WNec HzO muscle biood M

size(bp)
Tg-3431()
Hindlll Pvull Xbal
NC TG NC TG

L S d ’

E/}{ﬂ_ a-, 2\

513 ( 2LA- hFVIII) 2

Egﬁftél‘ I X
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% _ . odlA-hFVI s &34+ 2 2. hFVIZ £ 2 H 584 &
Tg-] & WA FCHp B R Fn S hFVIILE B
S B W e P B (L/D) (U/ml)* (1 g/ml)

aLAF15 (Fo) L1/D7 4.82 +0.43 22.84 +1.65

(n=1) L1/D12 7.11 £ 0.76 30.58 + 1.37

L1/D19 3.60+0.51 19.87 £ 0.96

aLLAF36 (F1) L1/D7 6.38+1.85 29.26 * 3.58

(n=4) L1/D17 5.64 + 2.66 2492 + 3.04
L2/D7 13.41 +2.87 50.21 £ 5.73

L2/D17 9.46 £ 2.04 40.84 +4.91

aLAF25 (F1) L1/D8 11.28 + 2.33 46.33 + 4.57

ES)) L1/D15 8.72+1.79 32.92 +3.97
L1/D21 1.56 £ 0.24 15.08 + 4.84

# AEEA G B §F 25 B A3 kR (9200 N) ;
TR TEFE L T I9E o




L,,;_!f“iﬁ i Mﬂﬂm i

LA 8 & PLF ,-;._ LA-F8 & PLF
Tg 121-01A i Tg 121-02A

LA-F8 & PLF \ A

Tg 121-04A

) *;-f

h : £ J:h, & e
= JUL 12 2002 i "" .".'_.lm 12 zuuz = ?:' ' -
M+-+1H012 3456 7 8 91011 M+-+H012 34567 891011
hFVIII
4410 bp aLA-pLF

550 bp

BN
PRI 2 A S5E § & FF ArepE(No. 121-02A) 74 1% 2 PCRA 458 % o




fe—404 bp =>] » 1184 bp N

jF primer |R primer vAFI 11

Cellulase full length cDNA j BGH polyA
Probe (262 bp)

» 4364 bp |

pPAMY/CEL
404 bp

pPAMY/CEL

,*_!

Tg pig 13-2

L
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fe— 305 bp->] » 2890 bp |

JF primer '!R primer vDrd ]

Phytase full length cDNA j BGH polyA
Probe (291 bp)

|< 4530 bp >|

pAMY-PHY
305 bp




= 2§ F 4 e (Xenotrsplantation) # 2_ £k zx 7

1. RFRADUYF 7 hDAF 2 fleess » B3 JRE R E
T A IS B F ¢ T 2 % M2 w (hyperacute
rejection) i 4& ;

2. FEAEUY 5 HLA-Nz e » GEF{ £ A
Btz BBE PHEEERET B2 o

(Dr. Chin-fu Tu, ATIT)

31



#%% A ERFUR S LY IR & & FUR(HAL)Z 48 B8 /S 1 $rd] F] 3
(hDAR)Z A Flz ez » VR EEFTEREET g2 it *

H%GM GM 7 2 5 2 Fl2 420 @K )
&7 7k F] i 5 N2 pE A
A RS 1 Frd| F]13F (hDAF) :
CMV-hDAF Y116-12A 4/15/99 ? FERE F AR @K (FL)
Y167-10A 5/28/99 Q g R @R (FL)

v w3k & & Fk (HAL) :

HAL-DP A1+B1  Y113-7&-8 10/18/96 & /9 SR R B R(RI)
HAL-DQ A1+B1  Y122-02A 4/21/99 & EAN RS EN()
HAL-DQ Al Y215-10A 6/30/00 3 ‘w;ja A FEn
HAL-DR B1 L218-12A 7/8/99 3 g R @ K(FL)
HAL-DR A1+B1  D146-13A 4/30/00 3 AR @ K B rEn

(Dr. Chin-fu Tu, ATIT)
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BITERMSEZ &

HYPERACUTE
J 1 REJECTION
g Remowe antibodies from rules, fours
recipient’s blood and e
block compilemenit

cHRoNIC |
REJECTION
Months, &

Bilock antibody
prrociuction

REJECTION | Block T call activation with

2 7
. - Days, weeks | cyclosparin A and other
| i Immunosuppressants

‘ *. - — ~ ; Slipping the defenses. Getting succassiul xenctransplants in humans

— i i m= "ty will require owencoming four types of rejection barriars.

HF STHLA- Dpima H oo g
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<« 550bp aLA-pLF
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FERCEEIN
3% 2 48l

Fp S ES L g
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=P >73-hp = =P 751-hp =

m— I

oL A promoter hFVII A hFVIII C poly(A) Neo" gene

Mr. 100-bp DNA ladder
1: Cloned cow (NTG-3)
500ng DNA
2: Cloned cow (NTG-4)
600ng DNA
3: Cloned cow (NTG-6)
500ng DNA
4: Donor cells mixture
100ng DNA
[CXLeJl 5: Cloned goat (NTG-1)
500ng DNA
ZE N ¢ Recipient cow
620ng DNA

aLA-FVII A hFVIII ACJ
M. 1 2 3 4 5 6 1 2 3 4 5 6

Bl__ AF 2 it 2 At L E GPCRAYT S FAHEP AT ¥ 7
i & N F]F 2 A F] o

\a
>~
¥

37







kb

10.0

8.0
6.0

5.0
4.0
3.0

2.0
1.5

1.2 —
1.0 —

. &d PCRZ Soutthern blo
'\«f'ﬁ-i 1 {8 L_.B"—,ﬂ 'H:’*

Pc  Nc di0 di19 d22

M
500—
400—
388— — - . e |« 3070p

> 3.3 kb szl

ApalLl 3.3 kb Hindvlll

Xbal ~ 1 4 yp

1.4kb

f

4
Hindlll

*;"* 3 A A Rt g AL FIEGPL »
Ch R R A L A AT AR



Ampicillin o : CaBP—D28k |

pIND/CaBP-D28k
5.785kb

Ex His

Bl . #3523 M2 A& Fcalcium binding protein#? Osteopontin
d AL b BN ORI EE A TR A2 o
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Xt A FIE T SRRt TR AL FIRE I~ BT R R 1‘.3 B2 3T X i
Poe BRI aLA-hFIX &2 (2) aLA-hFVIIE & 25 7]/ & »
ﬁz&ﬂﬁi(‘\)ﬁ%ﬂz“ivi* qh 2 o

xd 4 FH(F)R)ZAESHEP » HAFEAF L1957 iF 20%
2% VhREREmEEAER ’Ufaé"]z__m:*ﬁf& F i e fi;]—{‘l%ﬁt’%\'
78R 2 ,g Lo — AR A 3 30-40%2 FF o

A2 gD G (aLA)E T ARAITIERZ AT LA AR
5‘5?; 22 BAFEFF BT R kT2 AT A RE > 2 H LR

75;}[.‘};?‘9 &“q;}‘i‘_ﬂ r’:l‘ o
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	藉由基因轉殖技術，提高母豬乳中豬乳鐵蛋白之含有濃度，從而增強哺乳仔豬之抗病能力，達成有效預防仔豬下痢之目的。2.建立醫藥分子牧場(molecular pharming )，進行量產醫藥用蛋白(例如：人類凝血第八、第九因子及過敏原等蛋白
	目前用以產製GM動物之有效方法
	源自轉基因小鼠及轉基因豬所分泌乳汁中含有人類凝血第九因子(rhFIX)之濃度及其凝血活性
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