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Figure 1. Comparison of Codon-optimized (egfactor) and Native Genes
for the Epidermal Growth Factor (EGF)

Sequence Range Egfactor: 4 to 165

10 20 30 40 50
Egfactor  AAC TCC GAC TCG GAG TGC CCC CIC TCC CAC GAC GGT TAC TGC CTC CAC GAC GGG
¥ $§ p §s E C 2 L 8 H D G Y €C L E D G

3360 3370 3aeg 3380 3400
Native Gene AAT GGT GAC TCT GAA TGT CCC C7G TCC CAC GAT GGG TAC TGC CTC CAT GAT GGT

N I T I e T R N I T H

Egfactor ARC TCC GAC TCG GAG TGC CCC CTC TCC CAC GAC GGT TAC TGC CTC CAC GAC @

60 70 80 20 100 110
Egfactor GIC TGC ATG TAC ATC GRG GOC CTC GAC AMG TAC GCC TGC AAC TGC GTC QTG GGC
v ¢ M ¥ I E A L D K Y A C N ¢ V V G

3410 3420 3430 3440 3450
Native Gene GTG TGC ATG TAT ATT GAA GCA TTG GAC ARG TAT GCA TGC AAC TGT QTP GTT GGC
LN A O I HIEIII[ | UL LT L
Egfactor  GIC TGC ATG TAC ATC GAG GCC CTC GAC AAG TAC GCC TGC AAC TGC GTC GTG Ge
120 130 140 150 160

Egfactor TAC ATC GGC GAG CGG TGC CAG TAC CGC GAC CTC AAG TGG TGG GAG CTG CGC TGA
¥y I ¢ E R C Q@ ¥ R D L X W W E L R *

3460 . 3470 3480 3490 3500
Native Gene TAC ATC ??G G'}ix CGA TGT CAG TAC CGA GAC CTGC ARG TGG TGG GRA (TG CGC
GG

1] I i 1 I A E Y T I L HILE L
C

Egfactor TAC ATC GAG CGG TGC CAG TAC CGC GAC CTC AAG TGG TGG GAG CTG CGC TGA

Epidermal Growth Factor
Number of codons in mature peptide: 53
Number of codons changed: 27 (51%)

Number of nucleotides changed: 30 (19%)
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Figure 2. Plasmid map of pAPI303 containing a chimeric gene for
expressing human EGF under the control of the rice glutelin
" promoter in transgenic rice seeds.

pAPI303 (GH1-EGF-Nos)

3,878 bp
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Figure 3. Plasmid map of pAPI270 containing a chimeric gene for
expressing human EGF under the control of the rice globulin
promoter in transgenic rice seeds.

pAPI270 {Glb-EGF-Nos)
4,142 bp
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Figure 4. Woestern blot analysis of recombinant human epidermal growth
factor (EGF) expressed in transgenic rice seeds.
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Figure 5. Comparison of Codon-optimized (Insgfact) and Native Genes
for the Insulin-like Growth Factor (IGF)

Sequence Range of Insgfact: 4 to 216

10 29 30 40 50 a0 70
Inagfact GGC CCA GAG ACC CTG TGC GGT GCG GAG CTG GTG GAC GUC CTC CAG TIC GTC 7TGC GGG GAC CGG BGC TTC TAC T1C
¢ P E T L C 6 A B L V B A L g F V C G D A G P Y .P

320 330 340 350 360 370 380
T T
]
Insgfact  GGC CCA GAG de 1% T6C GGT GCG GRG CTG GTG GAC 60T CIC CAG TIC GIC 'mc GGG GAC CGG GGC TTC TAC TIC
80 90 100 120 120 130 149 150

Insgfact ARC AAB CCA ACG GGU 'TAC GCG TCC TCC TCG CGC OGC GCC CCC CAG ACC GGC ATC GTG GAC GAG TGO TGC TTC CGC
N K P @ Y 6 & 5 5 R R A P Q¢ T 6 I ¥ D E € C F R

330 400 410 420 430 440 450 450

native gene ARC AAG CCC ACA GGG TAT GGC TCC AGC AGT CGG AGG GCG CCT CAG ACA m: BTG GAT 56>
0T R T O O e | D I [ T 1 H | [ HEIIII]IHI ii
Insgfact  AAC ARG CCA ACG €SC TAC GGG TCC TCC T0Q CGC CGC GOC CCC CAG ACC TG GAC GAG TGC TGC TTC
169 170 180 199 200 210

Insglact TCC TGC GAC CTC CGG CGG CTG GAG ATG PAC TGC GCC CCA CTC RAG CCC GCC ARG AGC GCC TGA
§ ¢ p B R R L BE ¥ ¥ ¢C A P L XK P A K 8§ A

470 480 430 500 510 520
native gene AGC TGT GAT CTA AGE Al TG GRG ATG TAT TGC GCh COC CTC BAAG COT 6CC AMG TCA GUT>
I ] [Iill 11 IIIH il i !Hll [l ill i i
Inagfack TCC TGC GAC CTC CGE O TG GAG AT TAC TGC GCC CCA CTC AAG CCC 4 AAG AGC GLC
Insulin-like Growth Factor

Number of codons in mature peptide: 70
Number of codons changed; 40 (57%)
Number of nucleotides changed: 47 (22%)
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Figure 6. Plasmid map of pAPI271 containing a chimeric gene for
expressing human IGF-1 under the control of the rice globulin

promoter in fransgenic rice seeds.
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Figure 7. Plasmid map of pAPI304 containing a chimeric gene for
expressing human IGF-1 under the control of the rice glutelin
promoter in fransgenic rice seeds.

PAPI304 {GH1-IGT-Nos)

3928 bp
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Figure 8. Western blot analysis of recombinant human insulin-like growth
factor (IGF-1) expressed in transgenic rice seeds.




9/31

Figure 9, Comparzson of Codon-optimized (Trefoil) and Native Genes for
the Human Trefoil Peptide

Sequence Range of Trefoll: € to 1E8

10 20 30 40 30 60 70 a0
Trefoil GAG GAG TAC GTC GGS CTC TCC GCT AAC CAA TGC GCG GTC CCG GCC AAG GAC CBG GTG GAC TGC GGC TAC CCC CAC
E BE Y ¥V ¢ L 8 A N Q C A V P M K D R ¥V D € & Y P H

59 §0 70 80 90 100 110
nativegene GAG GAG TAC GTG GGC CTG TCT GCA ARC CAG TGT GCC GTG CCG GOC ARG GAC RGG GTG GAC TGC GGC TAC CCC CAT»
_ IR ll II§H H RN Al
Trefoll  GAG GAS TAC 47C GGG CTC TCC GCT AAC CRA TGC GCG GTC (TG GCT RAG GAC CGG GTG GAC %GC GGC TAC CCC CAC
100 ne - 120 130 140 150

Ef
Trefoll GT@ ACG CCG AAG GAG TGC AAC ARC CBG GBC TAC TEC TTC GAC TCC CGC ATC CCA GOC GTG CCG TGE TGC TTC AAG
v T, P K E L N N R @ € C P D S5 R I P & ¥V P W C F K

120 130 1490 150 160 17¢ 280 X 19¢
nativegene GIC ACC CCC BAG GAG TGC AAC AAC TGC TTT GAC TCC AGE AIC CCT GGA BTG ©

C GG TGT TTC RAG>
. EoLL HL L L Lol 1Ll H IEI oI
frefoil ~ GTG ACG CCG ARG GAG TGC AAC ARC TEC T7C GAC ICC COC ATC CCA GGC GTG CC8 TEE T6C TTC RAG

160 170 380
Trefoil CCC €TC ACC CGC AAG ACG GAG TGC ACG TTC TGA
P L T R X T EBE C % F *

200 210 220
e I I LR
Trefoil CCC O ACC COC AdG ACG GAG TGC ACG TIC TGA

Human Trefoil Peptide

Number of codons in mature peptide: 60
Number of codons changed: 26 (43%)
Number of nucleotides changed: 28 (15%)
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Figure 10. Plasmid map of pAPI269 containing a chimeric gene for
expressing human ITF under the control of the rice globulin
promoter in transgenic rice seeds.
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Figure 11. Plasmid map of pAPI307 containing a chimeric gene for
expressing human I'TF under the control of the rice glutelin
promoter in transgenic rice seeds.
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Figure 12, Western blot analysis of recombinant human intestinal trefoil
factor (ITF) expressed in transgenic rice seeds.
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Figure 14; Plasmid map of pAPI164
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Figure 15; Recombinant human lactoferrin expressed in transgenic rice
grains
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Figure 16, Stable expression of thLF in tfransgenic rice grains from
R, through R,q generations.
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Figure 17 DNA and protein sequence of fusion between Gt1 signal peptide
(Gt1 SP) and codon-optimized human serum albumin (OPTIMIZED HSA)
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Figure 18, Plasmid map of pAPI504
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Figure 19, Plasmid map of pAPIS08
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Figure 20 Impact of recombinant human lactoferrin on DNA
replication of HT29 cells
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Figure 21. Cell culture media supplemented with recombinant
human lactoferrin expressed in rice grain promotes cell growth and
increases the cell number.
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Figure 22. Cell culture medla supplemented with recombinant
human lactoferrin (Lacromm ) expressed in rice grain promotes
hybridoma cell growth and increases hybridoma cell number.
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Figure 23 Effect of recombinant human serum albumin (rHSA) and plasma-
derived human serum albumin (pHSA) on the growth of hybridoma AE1 celis in
common medium (DMEM containing reduced 1% FBS) (CM). Cells were
gradually adapted to CM with either 1)pHSA 2)nHSA or 3) no HSA and
maintained for 10 passages to obtain a stable phenotype. On the 10" passage
cells were seeded at 1x10° cell/ml on day 0 and cell numbers were counted daily
for four days.
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Figure 24. Effect of recombinant human serum albumin (rfHSA) and plasma-
derived human serum albumin (pHSA) on the growth of hybridoma AE1 cells in
DMEM/F12 serum-free medium (SFM). Cells were gradually adapted to SEM
with either 1} pHSA 2)rHSA or 3) no HSA and maintained for 6 passages | to
obtain a stable phenotype. On the 7" passage cells were seeded at 1x10%
cell/ml on day 0 and viable cell numbers were counted daily for & days.
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