GM
GM

25
GM
GM
GM
GM
NBT New Breeding Techniques 2009-2013
GM 2009
2013 2013 1
NBT 10
24 7 1
1 3 0 1 4 1
0 1 1 NBT 7
NBT SciFinder®
transgenic plant 2013
83 27 10
4 3 7 19 5
3 2 14 1
0 NBT 9 4
2013 30
GM
GM GM GM

NBT New Breeding Techniques
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GM
GM
GM
GM
GM
GM
GM NBT 1
Scifinder®
transgenic plant
Google
NBT 10
1 2009-2013
GM

U.S. Department of Agriculture USDA Animal
and Plant Health Inspection Service APHIS

Release Permits for Pharmaceuticals,
Industrials, Value Added Proteins for Human Con-
sumption, or for Phytoremediation Granted or Pending
by APHIS
(http://www.aphis.usda.gov/brs/ph_permits.html)
2009-2013 GM
2009 2013
2013

1 2 2014

-12 -

GM

Release Permits for Phar-
maceuticals, Industrials, Value Added Proteins for

Human Consumption, or for Phytoremediation

Granted or Pending by APHIS

HP

SemBioSys

2012 3

GM

Applied Biotechnology 5 GM

Ventria Bioscience 7 GM

Caliber Biotherapeutics

Medicago 3

1 NBT -1 Agro-infiltration Kentucky

BioProcessing 6 1 NBT®D-2

Agro-inoculation NBT

Bio Verde GM

8
3 2013 GM
NBT
31

2013 9

GM NBT



0 1 NBT

1 NBT 7 NBT Agro-infiltration Agro-inoculation
NBT
NBT
4 2013 GM
NBT SciFinder®
SciFinder® transgenic plant
2013
GM NBT 6-
13 83
27
10 4
3 3 7 1
19 5
3 2
14 1 0 NBT
9 4
2013 30
13
GM

1

DARVL~ FT ) BFEEANT (New plant Breeding
GM Techniques) ~Dxfhis~

http://www.mhlw.go.jp/stf/shingi/2r9852000002tccm-

att/2r9852000002tcgt.pdf
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EUMNBTELTHY LIF. ZDHMEAKDOBRKCSERDE M. REIDI-HDEZHFEFLHTLNDELD
[New plant breeding techniques: State—of-the—art and prospects for commercial development, the
European Commission’ s Joint Research Center (JRC)-Institute for Prospective Technological Studies
(IPTS) and JRC-Institute for Health and Consumer Prospection (IHCP), 20114E]

(DZinc finger nuclease technology (ZFNs) 4/ L#RE (NIXILT7—HIZ&BIEREF DHE)
@0ligonucleotide directed mutagenesis (ODM) 4/ LiREIZLAFIEEE T DIEA
@)Cisgenesis & Intragenesis [ EEF X ATREIRBAEEEFOHDIEA
Cisgenesis JAE—4—-4—3Ix—42—FELEL
Intragenesis JAE—4—4—IR—42—F%EH
@RNA-dependent DNA methylation (RADM) TE4/ L#RE (DNAD A FIJLILIREED H D Z1L)
(B)Grafting on GM rootstock FAMLZ (AZ AL V-EF K
®Reverse Breeding BiE@F THBRZ BEFEHA. LHOLERLzREPRICITHEBRZ ERFHLEL
(D Agro-infiltration (agro—infiltration “sensu stricto”, agro—inoculation, floral dip)
agro-infiltration “sensu stricto” AHIEAEE CRATRIICIEIBIEMEERZE A
agro—inoculation {AFRZFEEEIC VML RELZEA
floral dip TEZF#A#ICAgrobacteriumZz 1% &L . R THIRZ A% ER
(®Synthetic Genomics AT ZEK

KE:NBTZRWTHESINBEYRED—IICOVTIE, BRIEFHICETIEIHAN, EEFREBILEY
ELTORFZBERLEVEZBRITRE

1. New Plant Breeding Techniques (NBT)

T 4'\ g

{roooootertts (O):2ototetir oot () : 20124kt () 20134841
00945 0105 0 d 0 g 0

RAEEE(T—h—) 1554.00 773.00 1558.00

fEfF T ERE (T—H—) 96.90 (6.2%) 64.13 (8.3%)

ﬂzﬁ'('j"J‘N CA, KVSV,AKY, VI, Cc,l’llav,/l(’s_llxKY, CA, KYWII;IE, SD, KY. CA GA

2 GM 2008-2013
http://www.aphis.usda.gov/brs/ph_permits.html
* x 100
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2009

2010

GM

2011

2012

2009-2013

2013

Applied
Biotechnology
Instutute

CA

CA

CA

CA

Kentucky
BioProcessing

KY

KY

KY

Macintosh &
Assaociates, Inc.

CA, SD

Metabolix, Inc.

Planet
Biotechnology

CA KY

SemBioSys
Genetics

WA

Venria
Bioscience

KS VI

Vi

KS

Washington State
University

WA

WA

University of
Nebraska/Lincoln

NE

University of
Washington

2E1 WA

P450

2E1 WA

P450

2. Rdease Permitsfor Phar maceuticals, Industrials, Value Added Proteinsfor Human Consumption,
or for Phytoremediation Granted or Pending by APHI S as of January 3, 2014

Effectivefor 2013

Caliber
Biotherapeutics

Applied
Biotechnology
Institute

HBsAg

Kentucky
BioProcessing

T™MV

Planet
Biotechnology

Ventria Bioscience

13

1-2

13

<5

<5

Plankton LLC

University of
Washington

(http://www.aphis.usda.gov/brs/ph_permits.html) TMV:
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Medicago, Inc.

How does it work?

1. ” 2. ” O 3.
Synthesis A Vacuum Infiltration Incubation
i\ PPl
Va Y o S Lel
o A B S 6. s
O¥ .8 Harvest S0 | Purification 2 Medicago vaccine
FY. i
o l.‘ P e reet - oten Infectious Influenza virus with Medicago's VLP is a non-infectious
_ = tz » : Y surface antigens, lipid membrane, and a more efficient way of
! internal proteins and genetic presenting antigens to the
material immune system
Product pipeline
Preclinical | Phase | Phase Il Phase Il .
S Medicago U.S.A.
Pandemic influenza Emergency Use g
Hs . Nicotiana benthamiana

H5 - Intradermal+GLA

VLP Virus-Like-Particle

Seasonal influenza E NBT New Plant Breeding
Techniques Agro-infiltration
Quadrivalent
Rabies e 2013 9 18 MTPC

[MTPC Philip Morris
Undisclosed Top 10 Pharma Investments B.V.

Rotavirus \/// Mitsubishi Tanabe Pharma |

3. Medicago 1

60:40 1

mAb-IFN fusion protein
Nicotiana benthamiana
. GM

* mAb-IFN fusion protein mAb

Plant-Made Pharmaceuticals

Caliber is a leader in the Plant-made (N. benthamiana) pharmaceuticals (PMP) production platform. This
platform offers a number of advantages over traditional systems for the development and production of
protein therapeutics such as monoclonal antibodies. IGNO01 Her2 -INF

Candidate Lead Discovery Pharmacology Preclinical Clinical
1GNoo1 -_—
Her2

oo -— )
C€D20

1onoos -_—
Multiple

Q12014

-_—)

IND filling
— w— ociected- | |GNOO2 CD20  -INF
-—

B

Myeloma
Multiple PMP
based biobetter
mAb candidates

Pandemic Flu
Vaccine (with
DARPA)
Undisclosed
Animal Vaccine
(with Texas
ABM)

IGN003 -INF

(o7}

4. Caliber Biotherapeutics
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[ )
m Applied Biotechnology Institute

* ProdiGene 2002 GM Dr. John A. Howard
- GM
UNIQUE PLAIFORM animal-free
INNOVATIVE PLATFORM TECHNOLOGY TrypZean®:
Sigma Chemical Company
Cell culture

There are several protein technologies that have been in place for decades using micro
bial and animal cell cultures but each of these systems has its limitations. ABI takes ad-

Insulin manufacture

Vaccine manufacture
vantage of the unique characteristics found in plant systems to overproduce recombi- Dermatology applications

nant proteins. In particular, we select proteins that are not well-suited to traditional ex- Digestive aids

pression systems. The system of choice is maize grain, for which ABI has issued and

pending patents that favor high expression and efficient processing. Cellobiohydrolase 3
Sigma Chemical Company

ADVANTAGES OF ABI'S PLATFORM TECHNOLOGY

1. Low cost of production

Endocellulase
Infinite Enzymes, LLC

2. Low upfront capital costs

3. Produces animal-free products Converting cellulosic biomass

4. No purification required for applications utilizing direct delivery of maize grain in into biofuels and other biobased

food/feed or industrial applications (eg. oral vaccines, industrial enzymes, food or feed | products

enzymes)

5. Protein can be stored in grain for years without loss of activity

6. Proven commercial potential Brazzein 500~2000
Aprotinin

Hepatitis B Booster Vaccine

5. Applied Biotechnology I ngtitute

KENTUCKY BIOPROCESSING

» About Us » What We Do

ABOUT US What We Do
What We Do We seek to be a world leader in the production of plant made
pharmaceutical proteins.
Our Team
Facilities What is biotechnology?
At KBP, we specialize in using plants to make proteins that are then used as pharmaceutical
products. So what exactly is biotechnology? Biotech scientists use living organisms and
processes to develop new technologies and products to improve our lives — vaccines that protect
our children, agricultural techniques that generate stronger crops, industrial processes that help
sustain the environment.
KBP and Biotechnology
Plant-based protein production is a faster, more efficient and less expensive way to deliver
pharmaceutical protein products than traditional methods requiring complex bioreactors. The
natural rapid growth properties of the tobacco plant enable us to produce proteins quickly and on
a large scale. Because our system is plant-based, our protein products are completely animal-
free.
.
. Nicotiana benthamiana
. NBT New Plant Breeding Techniques Agro-infiltration
.
+ 2013 8 3
43%
Pettitt J et al, Science Translational Medicine, 5: 199ra113 , 2013

6. Kentucky BioProcessng
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Ventria Bioscience

Express Tec

. animal-free
+ HP GM
+ 2014 1 6

InVitria

GM Human leukemia inhibitory factor (LIF) ES

Youngblood BA et al., J. Biotech. 2014

‘ InVitria GM ’ | Ventria Bioscience |

Products
InVitria Cell Culture Supplements

. Cellastim

3 Defned. anima-ree. recombinart albumin (H3A)

Optiferrin

Defined. animatfree. recombinant human ransferrin
Product Indication

Novel Therapeutics

R&D

Phase 1
Phase 2
Phase 3

Marketed

Buy Now Buy Now
. Lacromin ! ITSE Animal-Free --
Defined, animal-free. recombinant lacioferrin, specifically Cell culture media supplement formulated for improved % VEN120 infiammatory bowel disease
produced for use as a cell culture media supplement. "y serum reduced or serum free cell growth.
e
e - e > VvENt Geaperss --
Leukemia Inhibitory Factor Zap-Hybridoma » VEN140 Hepatic dissase
(rhLIF) el cuture mea supplement specifcal designed o
| m;mwlm':o:m«mm-wuunmm B
‘stem cells. BuyNow B » VEN150 HiV-associated chronic inflammation
» VEN160 Unexplained anemia in the elderly -
" Zap-CHO
o] e cuture media supplement specifcally designed for
Ij GHOcets VEN100 [ AAD 1
suyvow Mo Johns Hopkins University
AAD 50%
VEN120 Inflammatory Bowel Disease: IBD
and Assay
. Albumin DX-Lipid Reduced . Lysobac
imaee s resgt o oo Ftoreiart amantycegre VEN130 /
; : 7
Buy Now am N

7. VentriaBioscience

Bio Verde

I FERMOURIC A2 BMHDIORS 7 ) —OBIRAES > 2 I TEBR U ER BPIRIRSY 7 V) — OMBA kY ¥ 3 2 ]

I IBUKI ™ (Human Serum Albumin Recombinant) I IBUKI ™ (Human Basic FibroblastGrowth Factor Recombinant)

BUKITG:{* (Oymata)off A TEELAT =9 A7 U-oRRiK: K
FAS L (Humem Serum Alvemin RecombinmtHSA) T 7.
& R SRR L AR A 2 Y LS olE. N, SRERERLTLE

IBUKI™  (Human Basic Fibroblast Growth Factor Recombinant) 12, 146¥07 3 / 8
D BIETV AL MERY XTF FT, 43 (OryzaSativa) DFEAPTEBES A, 1
E1Da0) FREFOE MRS 2SI BTT.

AWz, 70 /I 74 Bl XY MBRENTOET.

WHTRELTO SR OBHHIRTBEE T, 74 AAPTVAVHROLEL DY
k3 208

.
T N’
WETEELTO I oBEHERTRATT, T AR TV L HROLEGE '1;'?

s

‘ LE2 2% ‘;‘

Bl £ 95.0% DL I
L PPUITEE | EDsoslng/ml (MiEtz1x10%units/mg i #24)

(Balb/c ST3HIBAOMTT 7 7 2 4 (= & 5 RIKMAMME- X 5)
oM :  iPSHIK : 253G1 DML

Ao
o b E IO A 2t L LT, BRSRCRBORE, 724§ S SRS T 2 anzzoens

.
SRMMESA L M SIERIN L LTRETY 27, REMEBEob 2R MREREL. BEREREL
L. BEFBN L THRORRREBERFILIT.

ooy FHZENE (. RELARGERLIT, & UK R P

[sem]

S{FUHSARGTEBAL. MTTALREEMARY O HEARCERT 22 HRENVTRELTL T
.

SHSARRY A/ WELTRMLTE D, st ikosr TR, SMEEDEFL 7. WRAMHNGED T

ARG AU R OE TIPSR © 253G 1R iR, APRE(TuL, Rl
REOUFH PHIAOMME T BH L% L. AMGEI Y Po—0 L HEL S
. APREISDI N - MR LA EED ST, 3 PO - & AREOASGMR
PRMENER>TOB L EIONET,

TBUKI ™

pHSA
— HSALR —

*AMBISHAM T, BEARCREATE A,
AARMRBIE7 P2 RAXUL VBALTVET,

/M —ITIA

l

CEBL—HILR KLVAASQAALGL KLVAASQAALGL

58 (RE@5HE MALDY €6.554 KDa 6 550 KDa

RS - PHSAIZ &L

W HEAZH

|

ki 00.0% KL L
a) RP-HPLCE & 8@

b) SDS—PAGE: &M

Purity test Batch to batch consistency

1n

rmcroian IPIGE BSR4 80 WAL

ek

'PES(10m])i: BUKK1.0g) £ M2+, 100mgimdd® b 7 2 U 2wt m v & LOMMT 2,
AbrZYVa=ra 7445 -WM 02m) L. 2PCTRET 2.

At 2y Ya=rsril SBLLIUPESTANE T SMECAST 2.

SARBUGFRGTT. WEHEIHGTI 224,
AR FI L RARE L VERLT T,

8. BioVerde
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