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SUMMARY
(FEQ )

We generated transgenic potatoes expressing middle protein, which contains additional
55 amino acid preSZ2 region at the N-terminus of the S protein, of HBV to determine
the feasibility of developing a plant-delivered HBV vaccine. In this study, we
monitored the immune response after induction of immunoglobulin by boosting and
assessed the efficacy of the mucosal immune response with regard to generate IgA
antibodies. The antibodies to S antigen have been probed to neutralize hepatitis B
virus (HBV), and also the addition of preS2 sequence could enhance the antibody
response compared with a conventional vaccine in the non— and low responders. The
HBsAg middle protein expressed in our transgenic potatoes was well immunized at low
antigenic quantities in mice and the induced anti—-S or anti—preSZ2 antibodies were
sustained for the whole period without decrease. Orally delivery of plant—-derived
HBsAg middle protein to mice resulted in fecal anti—-S or anti—preS2 as well as serum
IgG. In addition, anti—preSZ2 antibodies induced from immunized mice with transgenic
potatoes effectively competed with anti-preS2 murine antibody H8 as expected. From
these results, the introduction of HBV may provide putative protective immunity in the
HBV prevention. As HBsAg gene expression is stable in transgenic potato tubers, we
examined the immunogenicity of different dosages of potato—derived HBsAg in mice.
The amount administered was subdivided into nine groups, from the lowest dose (0.02
ng) to the maximum dose (30 pg) of antigen, to identify the increment according to
dosage. All immunized mice produced specific serum IgG and fecal IgA antibodies
against the plant-derived HBsAg, even when administered lower antigen doses.
Furthermore, we demonstrated the serum IgG immune response increased two— to
four-fold in the high—-dose (>10 pg) antigen exposure group compared to the low—-dose
antigen (<5 pg) group after a 0.5 pg yeast—derived HBsAg booster. Histopathological
analysis showed positive cells to HBV S protein were found in mice administrated
transgenic potato—derived HBsAg. At doses greater than 15 pg, potato—derived HBsAg
stimulated similar immunogenic responses with the positive HBsAg antigen when orally
administered to mice; while, lower doses (< 0.1 pg) were weakly immunogenic. There
1s no additional toxic effect with HBV expressing potato to mice compare to negative
control potato.

Transgenic potato plants were generated expressing the spike (S) protein of
transmissible gastroenteritis virus (TGEV), containing the major antigenic sites of the
protein. The TGEV gene was under control of the tuber—specific patatin promoter.

The DNA integration and mRNA level of TGEV gene were confirmed in transgenic



plants by genomic DNA PCR and Northern blot analysis, respectively. Expression of
recombinant antigen was observed in most transgenic potato plants by ELISA using
specific anti—serum. Extracts from potato tubers expressing S protein were
administrated orally to mice, and the vaccinated mice developed an immune response
against the TGEV S antigen. The results also support that transgenic plants can be an

effective system for oral delivery of recombinant subunit vaccines.
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/[
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2006), Companien®d 782 ZA7Folo] wE humoral immune response (Fish&Shellfish
Immuno. 2006) & & F ATk Ayt #3AE0] GMAES ol&ste] 7419 HAlEs 7
utel=d 2 gobaty. Al 9nlo]#] 2 coat protein VP1-S 9128} siingle chain
variable antibody fragment (scFv) FdXE o2 EAo A dFoz 43 AAHE
MEstel o] AibkskeE 84 SR v oF 0.8%7MA FAsAtk FAIYE s rte
SAF F7HERE ofy e} AbE dwkel AAel| A7bek Fas Fed i A FAE o] &

< A BAXHS] FHAY FEES I g
F deS FH3 vk 9t} (Current issue of transgenic research). = A]
= wol BAW wloly A WS 45k

LTS A AEH O R B4 A o] Qa1

HE WAl 7|E WAS A" F dE T2 dicte] # ez Adsiat

ol &} Ze A E-frzf wAalel A FH dukE 9k B0 A wWilo] fidAFelAl, we
Newcastle ¥ o 918k wWAale] USDAClA 5l W¥eki BY HFAWA o fs A=
A wAle] Fup Al ub Ao R Halwoe] k. o] eek B AxT fofEEeol T
weo] 4 A3 Foll doy AAMEA P A dAE AWsta s A

o
ProtalixA}7F  ®<+  AEHAE  wjY%S o]&3te] AAEEE Gaucher® A
Glucocerebrosidase 24 #vld-& 72 s A FF] AR Pfizer7} 63 9HEo A oFgk AF4
= 2 AFo] A Fd ¥ AR Ve F7F Avh Vainstein® AP (8] Bt 8} 9]
7l ol A3 ARl Yissum A7/1E3 A= dEde et HAEZQ] artemisinin A4kel] 283t
AAAARE AAE FHstal e FAA8 gl s Hasgv. o] 7S S =AE o
&3 AA3 7149 artemisining A A Ron olE wrtolE uFWI e ViU E

Aol 2 Ees F Aow YdEHa vt

Lico & (Plant Cell Rep 2012)2 allergy, 2494 AW, @ 43 22 dwo] g A= 7
o2 Ag%3= k3 human peptideE 2 EoA] LHAA| A AA4EE o & HadV| = 3%
t}. Anthrax®] &93 A7FAFe fragmentZ chimeric recombinant protein®. = WEo] W
AYAAE 18k =% FHto Bag vk v} (Andrianow et al. 2010)

AA Tl ®m AE AW ek Ag7F sk A e Q1zE AWl g
AE ATHAETE vl golstal 7|3to] BA AQHE & AW FPFeke Aol
ATh TEETH AEH AR sAIEEI A S vlole 29 oIumd fAAE
APEAME QD ¢abute] PAdgste] 2 A EAE Wl s Aol niolulAE FAR HES A

24 AA (Porcine Epidermic Diarrhea Virus), #* &% #HH<l
pleuropneuniae, cholera toxin B subunit 5 U3 At dol] gk A& A s
S Agstal Q. 53], XA 9 FoeEate] g AFoAE AdEE U EAE
EolA &5 A4AYNS Hidtdrt (Bae et al. 2003; Kim et al. 2010). A5
T4 AHS WA S =X FHe} viold A FA[AAE o] &ste AE ATUAE M)
= A8 Adgsta gow, daistn SHS WS =X AARE ()
Tt ArdeE 180 Bo] A dmAS AAstE FEAXE i F AL
[e]

o]
Hel A ] AEol A AH AT dSs AT L viAien A wgES )



1. vfo] 2] 2~ (Canine parvovirus)oll tff g+

o] &gk A EAF Al gk ATE shaL

7ol &= wrhrlola] A0 3wl A S o
°

(Kim et al,, 2010). & ol&% %

i A]-S o} A 7R A 2HsE dosage =4, delivery system, immune tolerance
A

of & A&l ®wol 17 wiiel

g ATIZHE AR Ao BT F 9l



o2 42l HBsAg®el preS2 + S A%+ (middle protein)e} 7}
AgdA FAA (neomycin phosphotransferase, NPT I)E 7% 37 Eo]z gy
ZZHEHYQ patatin ZEEEO] 74z} AAF A (PHBV)elt}. el o MO 2 HBsAg %
AAE =9A4717] Y3Fe], Agrobacterium-mediated transformation “H-2 Al-& } sa=
wete o2 Fhvbwieol Al 100 me/Ls F7iste] dAdgd 2= Avte] A FshE e o]'}}\»]——
Wi 8F7F A Fo] of S0/iAlY] AAEAE A& F AATE 7] E) el A X“‘L—.Eﬂ
o vlasto] v|ANAQ Fele BFHA Fo FFEom HA4 Ass HEI A A
1 HA AARAA FEE F de= NAE ﬁ%‘ﬂ‘}i
AALe] Aol &=91¥l HBsAg x4
Southern Blot-g A A3t Ads PHBV
o] o] FolH &S Q3L mRNA L&A GA| & o] F
o] WE S Western bloto &, wulzol w3y S5
(Enzyme-linked Immunogy Sandwich Assay, <& ELISA)¥ 34 HAH
(IRMA)S. 2 Zt7] #4319k A8 Ay PHBV-8 /A9 A$ thzTo val of 174 717}
o] ¥ & Ho=M HBsAg FAA7F A =AWl =] 3 gs g4s] ¢
Aslow, FAA G 5ol4 ZRRHCQ patatin 2R EE ] 2T HBsAge] dd&e] thE ¥

=

o] o 4= At} Middle protein
o oFgHEe AMEAHEgedSA

O+
>
)
&
ot

Aueel vistel 453 %2
AsA oz AU /A PHBV-8 &

Ao, sas Z70E 4 a7 B4 915kl e MY wopd 7]
ol AE ¥, £ AP

[oJ K ®)
Eae 9 & 5 AgH

8 & ZWul e Fske] AL sk, MWeErls 25d
% WA 72 Bk

vh- 2 immunizatione a3 o] ATt AR FEAS Fod wE Iml gavage

=
needles AF&391 3L, fresh 7+x} AHe)

2 = wE= Ho| thale g Ftu} o] W adjuvant =
10 pgel CT (cholera toxin)& AH&3FATE ©]# 3 A Fol= 35U gt d5d HHo=
3ol ZA s om Fof Aol vyl g AFHT] seruml FA S el 1

T2 dFEde F W Ao =m A S AU 8FAl yeast-derived HBsAg=
boosting& A3 0™, 32FA ol 0.5u8 E.coli-derived preS region .= lboosting& 3%
t}. o] w hoosting Fo] 7 EX intraperitoneal boosterE 3o, WjF AL dFo] A
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O

o] W3} Fo]& moniteringst At A7 A, A FEe] F wEe] A gFolol o)sh

anti-S FAE FEFE AL & F Y A WY Fo & 55 74A = primary antibodies

& | &9k o} hoosting &% anti-S FA = 10FH 7R he] S7HAE HQ

E FA3 Z71E B 3154 7R §A Ak Hepatitis B virus?] coat  surfaceo] A]

preS1 2 preS2:= ZHzbe] S AE wteo W)= x9S 399 hepatocyte receptor®] F-

e Fog JEE shy] wol o] o e WY &S EA sh=A BEE oy e
o u

EOﬂx:q 011:1 /\}a— 4

1o

Ao % 22} hoosting ©]F anti—preS FAE thE LF Adl W& 3- 4HH 41% =2 57
S Ho F3Y. 7Y A= monitoring S A3 515 7HA] FAEHE AES B
Humoral immune systemel A1l 4322 A 4L AT t]E9 Fecal IgA 4%
€3t mucosal immune response Al I o] Uvh AL Fo@EA S H preS2el
3k Eol&el IgA A w-eS HAvl v HA yeast-derived tHBsAgE Foldh 15N
o A fEe FYE FAdk aFdA IgA FA FAdol =A dERETE Serum IgG 4
I FAEHA A REY AT O]—ﬁr boosting A7FA] IgA AL o] Fojx|# &gov S
A7} preS FHO = boosting g F 7H7he] HolA Q] IgA A o] o]FoHE FH A 7
Ape) A F-Fo]e o3 FE preS2 A9 virus neutrahzmg activity S 7Hg g oz Yoln
7] #13- H8 FA2ke] competition 4@ A3, HAA-fd ol o8 F=¥ preS2 FA =
H8¥ AAAC=Z binding TS ¢ F AAZ ol2H  AFPAL v

o

F
rlr

PHe ol X|yk
virus—neutralizing & °] S+ preS2 Eo] A HReol AR wke nuE Fd #AAF
preS2 el o3 F ¥ preS2 FA| = HIYW FAFSE activityS 7FA thar dekE S o

Z(Elite)7/l A PHBV-8 7+#-¢9] 314

—144 AP =S St A St Aoz &qlo] AL, 1 FAAe] Y)so] P gl
v wdd = JAd8 AxE ELITE /A= A 3}9}0&] ARSI Rl e R
LMz wek %X]é}‘ﬁ‘jr oF 5\l Fere] f§A, T4 weF FHAe] W] FyHor
olFoj2E AE gttt (1¥ 1). Genomic PCR W& F3te] NPTI

5 T
HBsAg FAx7F A A o=z wdym 9SS Fest9vh. Northern blots 333}t
mRNA & 9A] & o]Fojxa lon] ELISA Agdym @d dS golsel
ELISAE Auszyme monoclonal diagnostics kit (Abbott Laboratories, USA)olAl A3 % =
pre—coated anti-HIBsAg beads& AF&3l3 Tl 100uge #AF TSPE H7}slal Al w8k W
of ojtsitt. ol = FAH2] A&l A EAA ATz A vkl oA =it
FTAATE Aoy Wo] glo] & FA = S-S SRt
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PC NT pPHBV-8

Fig.1 PCR detection of nptll and HBV gene in transgenic potato line 8 The fragment
(700bp) of nptll gene was amplified as shown by an arrow (A). The fragment (825bp)
of HBV gene was amplified as shown by an arrow (B). Lane M is a lkb ladder. P,
construct HBV as a positive control. N, genomic DNA of non-transgenic potato as a
negative control. Northern blot analysis of transgenic potato (C). Total RNA (30ug)
from untransformed potatoes (NT) and transformed potato plants was sepatated on
formaldehyde agarose gel. ELISA quantification assay of HBYV protein expression in the
potato plants (D). Protein extracts from the plant tissues were tested for HBsAg with
the Auszyme monoclonal kit (Abbott)
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4. ELITE ‘PHBV-8 ¢ A E4 2A

7b =) AAL cassetted] EE 2144 2 HBV =E94Hd2 &2l

e 244 el = AAe right border?}t left bordere] WEF-7F ®¥1WH 3| deletion ¥
BEolA Aol HBEE EdfF A cassetted] =4 ERE oYl YA A A7A
A9 & 93 inverse PCRY designel L3 AWE AFsiv) oty T daHds 7+
Aol =E FAA cassetted] T 2HAHE 157918 primer sete] AVIAE-E EF
wWoleh (& 1.

F1/R1, F2/R2, F3/R3, F4/R4 27} primer 3ol 93 PCR A3}, right border$}t left border
o] HoA A3 PCR primer set ZFA s E =7)9) PCR AHES A} (¥
2). ¥ Ayti= PHBV-8 A A3 A= =YHFAA cassette’} =43 AAFANLS AlA|
3} T

4 Z=JRFAA cassette2] A AP A
%/\] of| A Al %0]‘{1 HBV #A}o| A genomic DNAE F%3Fe] HBV = F4AA cassette
5’4 Mg ddy F4E FdskAT. olE st ofd I e oy A X239
3 g sk A A A Ao ANE oA oz e

=
‘é% gel purifications F38e] Q7|4 E 45 AL AE 4 Aip= of
[e]

HA PCR wH34HE9 47144

AA} cassette?] LBF-#

NTNCNGTGAT ACGTTAGCAT GTAATAATTA ACATGTAATG CATGACGTTA
51 TTTATGAGAT GGGTTTTTAT GATTAGAGTC CCGCAATTAT ACATTTAATA
101 CGCGATAGAA AACAAAATAT AGCGCGCAAA CTAGGATAAA TTATCGCGCG
151 CGGTGTCATC TATGTTACTA GATCGGGAAT TCACTGGCCG TCGTTTTACA
201 ACGTCGTGAC TGGGAAAACC CTGGCGTTAC CCAACTTAAT CGCCTTGCAG
251 CACATCCCCC TTTCGCCAGC TGGCGTAATA GCGAAGAGGC CCGCACCGAT
301 CGCCCTTCCC AACAGTTGCG CAGCCTGAAT GGCGCCCGCT CCTTTCGCTT
351 TCTTCCCTTC CTTTCTCGCC ACGTTCGCCG GCTTTCCCCG TCAAGCTCTA
401 AATCGGGGGC TCCCTTTAGG GTTCCGATTT AGTGCTTTAC GGCACCTCGA
451 CCCCAAAAAA CTTGATTTGG GTGATGGTTC ACGTAGTGGG CCATCGCCCT
501 GATAGACGGT TTTTCGCCCT TTGACGTTGG AGTCCACGTT CTTTAATAGT
551 GGACTCTTGT TCCAAACTGG AACAACACTC AACCCTATCT CGGGCTATTC
601 TTTTGATTTA TAAGGGATTT TGCCGATTTC GGAACCACCA TCAAACAGGA
651 TTTTCGCCTG CTGGGGCAAA CCAGCGTGGA CCGCTTGCTG CAACTCTCTC
701 AGGGCCAGGC GGTGAA

do

N 28 cassette®] RBHF¥
ACGA CAATCTGATC ATGAGCGGAG AATTAAGGGA
751 GTCACGTTAT GACCCCCGCC GATGACGCGG GACAAGCCGT TTTACGTTTG

17



801 GAACTGACAG AACCGCAACG TTGAAGGAGC CACTCAGCCG CGG

(2)
S

)
- T
1

F WA PCR ¥HgAHE9 97144
4 A cassette?] LB

NNNATCGACC CATCAACAGG ATTTTCGCCT GCTGGGGCAA ACCAGCGTGG
51 ACCGCTTGCT GCAACTCTCT CAGGGCCAGG CGGTGAAGGG CAATCAGCTG
101 TTGCCCGTCT CACTGGTGAA AAGAAAAACC ACCCCAGTAC ATTAAAAACG
151 TCCGCAATGT GTTATTAATT TGTC

1 (ATTCTTTTCT ATAAATAGTT GGACCACAAT ACTTGTCATT TTATAAAATT
51 TATGCATAAA TTATCATATT TTGCCTAATA AAAACATCCG CAA)
gDNA 7|44

Al 8- cassette?] RBH-H-

TGAGCGG AGAATTAAGG GAGTCACGTT ATGACCCCCG CCGATGACGC GGGACAAGCC
151 GTTTTACGTT TGGAACTGAC AGAACCGCAA CGTTGAAGGA GCCACTCAGC

201 CGCGGGTTTC TGGAGTTTAA TGAGCTAAGC ACATACGTCA GAAACCATTA
251 TA

o714 @& Al PCR A% gDNA 97149& blast ¥4 HAske] 2 2

RN =
Solanum tuberosum disease resistance protein Gpa2 FdAAAS & 4 YAk

ﬁrﬂthAFIQSQBQ.lIAFIQSQSQ [] Solanuwm tuberoswn disease resistance protein Gpald gene, complete
cds
Length=10331

Score = 122 bits (66}, Expect = Ze-25
Identities = 73/76 [96%), Gaps = 1/76 [1%)
Strand=Plus/Minus

Query 2 TTCTTTTC TATAAATAGTTHGACCACAATACTTGTCATTTTATAARATTTATHCATALAT 61
PEE trrr et e e e e e e et e e bbb e e et
Shijct 9362 TTC-TTTCTATAAATAGTTGGACCACAATACTTGTCATTTTATAAAATTTATGTATARAAT 9304

Query b2 TATCATATTTTGCCTA 77

FEEEEEEEEr et
Shijct 09303 TATCATATTTTACCTA 9288

18



PdAAdg A = cassette?] Tk 244 A&
g A @7 A4 H] a1
F1 CAATCAACATGCTACCCTCC Zetes
R1 AACGTCCGCAATGTGTTATT Hersr
F2 CTGGCTGGTGGCAGGATATA Sgig=ly
R2 ATATAGCGCGCAAACTAGGA ket
F3 ATTATCGGTGGTGAACATGG Zates
R3 TTAAACTGAAGGCGGGAAAC Hetes
F4 AAGGAGATCAGCTTGGCTCT st
R4 CATGCACATACAAATGGACG Herst

19

primer set2] 97|44




YHL-LBL1 YHL-LBL1 YHL-LBL1 YHL-LBL1 YHL-F 1FR YHL-F IFR
YHL-RBL1 YHL-F 1FR YHL-F4RR YHL-LBL1 YHL-RBL1 YHL-F 1FR

M WT LM WT LM WT LM WT LM WT LM WT LM

Fig. 2 HBV #x+¢] Z8)F314 cassette®] 4§ 4238 4 A

20



t}. pPHBV-871 4 2] Z(j_X]- copy & 4

AwrA o w 3k copyd FAATE Srbe] fFAAbEe] =AW A-FrF FAASA el s
Ags Aoz At 2y Wbl 3 copy it AR EojoF e AL glow uwt
S guAs GIEH e v d Ao AN FAHEASE EHIA FTHY &
A= Aol 7Hg At B AP A GA HBV Y 149 copyFE Lofil
A FHEHAT QA F B BAFE AAE WHoRE e HAaAE ¥}
v AgtEA BEE 4E T-DNAYWo| 2EA Y Awmel dFstes: ddstes A E4E
AFE3le] Hekek $o] 1 9ol DNAWHAS probe® 3}9] southern blot #2448 433}
Adojx|i= banding HE o2 AFSIA o 5 BAAEE v|Eo] dwrd oz ALEEE WHolt)

2

3
negative controlZ & dgke] AF8F A= dwk 7229 genomic southern®= &
s}t

HAAA DY NPTII B354 probe XS A3 primerE A Z&t) (728 3). probeE 7)
Fo 2 & uleko "l restriction site’} A& AFFEAE AASaL DNA Sugell 50 unit A
] 3}lo] overnight digestiond} 3t Al 2Fet primer®t Biotin-14-dCTPE ©]£3}9 probe-PCR
(ABF3-npt 448U; S'tatgactgggcacaacagaca3’, ABF3-npt 973L; S'tgatattcggcaagcaggeat3’) s}
LA Aol B dErs BEeAAAY. e AR AV Aed DNAYHES obrf
22 AoA A7zl F hybridization #4-S 783t} Probeol] AvidxIM-AP conjugate &
CDP-star substrateE &9 X-ray filme] A#A17A A=HE= A= 5 A9
Sequence map¥ nptll F%] probe® hybridization 3+ 23} (18 4), 29 59 Zo] A 7}#
enzyme AFAL EcoRl, ¥ Hindllo] el =% 2 copy’} EFelwdon, thxz19 AukzkA)
A= ofF wWi=x gy, ¥, HBV & fFAXA Wid probe (HBV 192U
5-AGGACCCCTGCTCGTGTTA -3, HBV 732L 5-AGCCCTGCGAACCACTGAA-3)E
ALg3Fe] Southern blotting 3+ A3} transgene cassette®] AFAI A 1 copy, EcoRIo|A 3
copies, ¥ HindIlIol Al 4 copies 7} Q= At SAH2Y 2z A wujo] 23k 3t
AR 22 AR 1 copy AHel &7 oy dFHAEES] Fe 28d ZAE F
98 £ o] multi-copy ¢l = Elite 7H?<ﬂi*14 A= givta o R}

(e}

—_

1

)

i
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)
ol
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Q— NPTII [-| Patatin promoter - HBsAg middle — Nos-T —<|—
=

Restriction enzyme Afl, Ecof, Hindll

Probe primer set ~ ABF3-npt 446l B -TATGACTGGGCACAACAGACA-3
ABFI-npt 973L 5 -TGATATTCGGCAAGCAGGCAT-3

Fig. 3 Expression vector scheme and primer design for NPTII Southern analysis

< HNPTIIF

Patatin promot el‘H HBsAg nuddle H Nos-T f—ﬂ—
=

Restrictionenzyme  Afill, EcoRI, Hindlll
Probe primer set HBV 192U 5-AGGACCCCTGCTCGTGTTA-3’
HBV 732 5-AGCCCTGCGAACCACTGAA-3’

Fig.4 Expression vector scheme and primer design for HBsAg Southern analysis
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Fig. 5 Southern analysis of pPHBV-8 transformant. NPTII gene analysis (left) and
HBsAg gene analysis (right) by AfIl, EcoRl, HindIll
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Fig. 6 Measurement of serum anti-HBsAg (specific S antigen) immune response in mice
elicited by oral immunization with transgenic potato tuber. A: Mouse was fed with
transgenic potatoes 10g extracted juice (filled circles); B: Mouse was fed with transgenic
potatoes bg raw tuber (filled circles), and mice were fed with untransformed 10g control

tubers (filled squares).
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b 99 dosage o u}
(1) Serum IgG 4

AEg o] &3 AAl AT Aol A obA WEg ZREZo] gl AAolv o= el

A ¥ vaccination protocole] vF#EE ook x| wk

AWHA o = routinestAl A& F A= H Ade] AW wtyo] Fosivial Bzt 1

AAE AL Q= HHE FYY FAANY= BE 3

2 o=

AN
Folata, 39 Foo] o]o] boosting A Ayrz

s
=}
18
Ju)
o

o
i
w
tob
o

Agsta ek o) W 13 B =aAst S Qe Aol B9 dosaged] B A,
HESS ] Folfa Qi ATule] ol oI BB weshel 1 Fe A WAL 10
Wl b wel ARBElIL Qi B Aok wE obd whgvlste] WHAA %o H ow
R3] HE-fo WA v Fe wol Hok BrHAAS A oF W] FHE e B

= ool wr.

HoAFo s ozl 1 Ewol Ex# 9 mice immunization AE-S E3] ¢
HBVZE AAE o] &3 Y dosage™® A FAAAE vlws|riyzl 3t Agof o
#+= BALB/c B4 557, 20g A5-9] #H& st Fdsdon F 1314 35 =<
Aom Fodk & 8F A boostings 8 W TS FEsHATE FAAQ] AE A

g3 el Asisivh

P i

-1 2 o ol

¢

<Design for Mice immunization>

) N',l) i"—‘l—)'&v'oj MED‘—'}_ %204 (=3) B -A-1:fed w/0.02 g (0.02 ug) of potato-derived tHBsAg
) N"‘_ +fed w 10g of wild-type potato (n—3) -A-2 :fed w/0.1 g (0.1 ug) of potato-derived rHBsAg

: immunized w/150ug of yeast-depved tHBsAg (n=3) - A-3: fed W/l g (0.5 ug) of potato-derived rHBsAg

+fed w/l g (0.5ug) of potato-d.erlved tHBsAg -D : fed w/10 g (5 ug) of potato-derived tHBsAg  (n=35)
: fed w/2 g (1 ug) of potato-derived rHBsAg

: fed w/3 g (2.5 ug) of potato-derived rHBsAg

: fed w/10 g (5 ug) of potato-derived rHBsAg

- fed w/20 g (10 ug) of potato-derived tHBsAg

- fed w/30 g (15 ug) of potato-derived rHBsAg

: fed w/60 g (30 ug) of potato-derived rHBsAg (#=3)

AW~

39 dosage FolTE low-dosage LH(0.02ug, 0.lug, 0.5ug), middle-dosage L& (lug,
25ug, bug), @ high-dosage 1% (10ug, 15ug, 30ug)o. & v+o AF 3t v~ A 45
of ol Y TAE I3t Aste] FA Fold A gls Yo wwz iy
A3k ar, AAF 10ge] A A HBV gdaduld @wdo] oF Sugs F*3kal &<
ANt GMO A= Aujel HE& 7Aekste] 5 GMO 2AdA o= & Ay,
sto] slice st Wedzx & #23 g v, PBS FEHHE STFEAGHA(TSP) &

F AT el AR ATFAE EUE A4 FARACH, Fof AA3E FolF

g 4y
e g Ay

H

o83 o) 1Y Ao R oS FE3e] A A8 monitering 3F T}
Boosting S 3&3}7] A7A A dA oF-E AHE Al ZE AT EoA e Y
FAHA S Yo yeast-derived Y&EYU-S Fo4 FoAm vz Ak vl 10ug )

ol oA 100mIU A X9 positivedd e A g3 A A== W)
ou gl rhar Ko Zl ),
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120 +

—NT
—#— 150 pg Y-Ag.
100 91—« 0.1pgP-Ag

—=— ] ng P-Ag.

80 7 —=— 5 g P-Ag.
—*— 10 pug P-Ag.

60 7 < 30ug P-Ag.

40 A

20 -

0 n ! " ! "
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9 89 Atel 9)3tH 30ug #A-FH FAEHA FoJ = positive TP FoJol o) g

Azt Ao FAgE pEoR dojxlon, o] A= AE-f Fdel o FA P o]

G o]FojFE EFi= Aolztar Hu) 1oug AE9 FY dosagedlH®= &AL
)

positive 392 2 2 9]¢tk ©]8 o = ATl Vaccinations A 2Fsk A 125
Aol A 7FE HH 10ug, 15ug, 23l 30ug Y FATELS 77 446.23mIU (SD43.19),
513.33mIU (SDI10.15), Zr&8]la 551.43 mlIU (SD14.09)°]t}. Middle dosage (lug, 2.5ug,
Sug) TLE< 1347283mlIUe] W elol Fojxlom, low-dosage i (0.02ug, 0.dug, 0.5ug)<>
547114mIUS WM slellA &FA d4-& et slvh

rir
3
ey
o

(2) Fecal IgA 4

ImmunoglobulinG(IgG) ¢ A=He f5 offE ol 4= gl [gAe] #4 AxpE offof
A A A o] Zt aFEE FHS wE A IgAS #4359 IgA A titer
A TgGel AFH fFAFSA Ve Boostingd @] primary €A @442 wofg Hmglo
W boosting©] o] Foll & 125 Alw HuolA FERY= IgAVF d4dES & F sl &
2l dosage 10 ug and 30 ug® FoJol A= IgA, 03487 03618 HA=d o= xE+
0.031¢} "¢ vl s = grolth = lug FYoNAE positive 3ol 8 AR titerE L
Hem bug ol ol A= AL AR 9 titerE FAFI T I EolF AT IgA titer”}
10ug @ 30ug ©]79] ¥ Eed A= posititve el v]3] 28] s
7FA1= o8 compoundE9o §-71A<¢l 7)o &
Positive &e] % ooz A &e 34 &S Hel =
o] Atz SFHHA F 7w AR yeast-—wrf o] Fo] A
gk w9 dojd F de

T ob4 THEHA Ze FHEwd Hrt
R 39dosagee| wWE A §
dosaged| A= 100mIUA =¢] 34 titerE

o] -3 AL ol YA E WAl FEES & F U o] At WA G FH A

H
+
@
~

(th) IgG subtype ¥+

¢ Aol Aol IgG titer’} 71 =L 12F A serum samples ©]8319] IgGy, IgGos,
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100
B [zG1

8 IgGia
A B Ig02b
Iga

Binding (%)

150 pg Y-HBshg 0.1 pugP-HBshg  1pgP-HBsig SpgP-HEsAg

Fig. 10 IgG subclasses (10 weeks after the last immunization) of pooled sera from
BALB/c mice immunized orally with various dosages (amounts per dose are indicated on
the x axis) of P-HBsAg and 150 ug of Y-HBsAg as a positive control. The data are

presented as a percent distribution of IgG subclasses in the total IgG response.
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HEV 5 protein

NT Potato

Fig. 11 Effective uptake of P-HBsAg by M cells for the induction of an antigen-specific
immune response in mice. P-HBsAg was administered into a small intestine loop

including the PPs. The HBsAg S proteins were taken up by UEA-1-positive M cells

(gray arrows).
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—#— Yeast-derived tHBsAg
—— Non-trasformed potato

—&— pATHBV-8 (w/CTB)

500 | o pATHBV-8 (w/o adjuv.)
- pATHBV-8 (w/NT potato)
—4— pATHBV-8 (w/CpQG)

250
0 - i i . : : ;
1 wk 3wk 6 wk 8 wk 10 wk 12 wk
o o o I

o
s

| ® Yeast-derived rHBsAg
Non-trasformed potato

0.3 1 ™ pATHBV-8 (w/CTB)
= pATHBV-8 (w/o adjuv.)
| ™ pATHBV-8 (w/NT potato)
"~ | ® HpATHBV-8 (w/CpG) I I

1wk 3wks 6wks 8wks 10wks 12wks

_ - “ I

o
[

Anti-HBsAg IgA in feces (OD 450 )
o

Fig. 13 Immune response to potato—derived HBs Ag with different adjuvant ( 4 -CTB,
@ -without adjuvant, -potato extract, -CpG). CT (650.13 + 97.76 mIU) or CpG
(52848 + 60.10 mIU) adjuvants had higher specific IgGG antibody responses than either
control potato extracts mixture (515.28 + 57.34 mIU) or transgenic potato extracts only
(367.88 + 80.86 mIU) at 12 weeks
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08

06

04

02 <— pH4.

Fig. 14 Effect of extraction buffer pH on the HBsAg antigenicity. pHs 4.0, 7.0, or 11.0
were applied in this experiment
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- Urine volume (Vol)

- Specific gravity (SG)
- pH

- Protein (PRO)

- Ketone body (KET)

- Occult blood (BLO)

- Glucose (GLU)

- Bilirubin (BIL)

- Nitrite (NIT)

- Urohilinogen (URO)

- Color (COL)

- Sediment : cast, epithelial cell(EPI), erythrocyte(RBC), leucocyte (WBC)

ol g Retow H4a9n

- White blood cell count (WBC)

- Red blood cell count (RBC)

- Hemoglobin concentration (HGB)

- Hematocrit (HCT)

- Mean corpuscular volume (MCV)

- Mean corpuscular hemoglobin (MCH)

- Mean corpuscular hemoglobin concentration (MCHC)

- Platelet (PLT)

- Differential leucocyte count
neutrophils: NEU%, lymphocytes: LYM%,
monocytes: MON%, eosinophils: EOS%,
basophils: BAS%, large unstained cells: LUC%)

- Reticulocyte (RET%)

- Prothrombin time (PT)

- Activated partial thromboplastin time (APTT)

PTe APTTE A 93t L& &5 A5 A=A (ADVIALI20 Hematology system Bayer,
USA)E o] &3le] AAEAY. PT 2 APTTE Qg3 dfe] dFH-Z 3.2% sodium citrate =
g & g 4 7] (ACL 9000, Instrumentation Laboratory, Italy)E ©]-&3Fo] =333t}

= e
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Items

- Aspartate aminotransferase (AST)
- Alanine aminotransferase (ALT)

- Alkaline phosphatase (ALP)

- Blood urea nitrogen (BUN)

- Creatinine (CREA)

- Glucose (GLU)

- Total cholesterol (TCHO)

- Albumin/globulin ratio (A/G)

- Total protein (TP)

- Albumin (ALB)

- Creatine kinase (CK)

« Triglyceride (TG)

- Total bilirubin (TBIL)

- Phospholipid (PL)

- Gamma Glutamyl transferase (GGT)
- Calcium (Ca)

- Inorganic phosphorus (IP)

- Chloride (CD)

- Sodium (Na)

- Potassium (K)
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(6) 34X} (Table 6, Appendix 6)

g A A b B oA A EE Folok e Wk #EH A skt
g, vEAdg AAgas Folwdd FEAET G vaske] make] skt

(7) d9sta AAL (Table 7, Appendix 7)
AX A3} b BE oA A Y E

FH, AL A, FAAD FAF

2 Fole} #AHy vz #EEA gk

o A platelet(PLT) 9] #Fa7t F-HA =z
5} A A, dAAS AAFEE 2 v FddA
A FEE Fol oA neutrophil percentage(NEU%), eosinophil percentage(E0S%)¢] 7+
2 lymphocyte percentage(LYM%)2] <717} F-HA )zl v]3lo] S A4 02 £9 3}

B2 A

b o 2

(8) A A3}stA HAA (Table 8, Appendix 8)
Rl etd PALA A, o B oA AlFEE Foe

tt.

i

He W)

rie
r

Z5]A

52
2

s, A9 4, 932
o wstel EAFACE Fl5t
creatinine(CREA), total bilirubin(TBIL)&] %
s BRAAY. = FAAR PH
aspartate aminotransferase(AST) < 7}7} H] 3

2 st aEE AT

8
Y
righ
oy
x
S
e
i

Folitel Al albumin(ALB) 9] F7H7h 58 Al o] &
Al Bz E AT A A, dAAS AAFEE FodolA
dart A Eol v|ste] BASH R {9
creatinine(CREA)9] 74 o
178 AAFE= Folard vlste] TA Ao

{t
HU ofl

O

all
oft v H
i m{u
i
£
M
=2
o)
!

(9) 37447 (Table 9, Appendix 9)

323, ¢4 Be Tl AREE Foo dd o dade dzE A eFskrh
A, AL A FIANE A A (diverticulum) o] 18 B AT}, dAe HA$ o
AAg gAFEE FoodA A2 Fdl(enlarged spleen)7} 23 &&= ok
(10) &71% % (Tables 10, 11, Appendix 10)
A7 s SAAY, G5 BE ToA AFEER Foio #ad ¥wEE #EEA skt
, TR 4G, AR @X}%% Folaol A A B B AdieEe] A

S, o . 448 74
2 2 NRAAR HAFREE Folwd A Aol Al 9 FuEde) 44 @ vael A
= 2ol 13} o A% AR5

AW sHA AL (Table 12, Appendix 11-1)
A eta AAES, g BE wodA AREA Foo #Ed A8 fEHA 4ok

45



—

e

%

X
!

™

ojy

0

Hr

-

shol At

8 %ol) 4T %ol

B

!
T
Tor

T O

el

AR
o 4]

32

EERE!

54 gkol

Z

sy
LN

BN
T

21 W3k A% (severity) 7} AU & -

sk

gl

g0z el

|

A

-

sl

JIL

K

7] (proestrus)

Folol )

Z

o s o A7 A F7](estrus cycle)?]

54 xo} A

el A B

.
T 5

RSt ATE A 9 -

-
1.

o] W3l

-

()

K

} 4000 mg/kg/day e &5

o

K

e

Tor

0
)
5
o
e

e
4

-

=
&

o) 5254 A

yore}, whekA

Ex2 RN

=

]

(e}

mg/kg/day ©|/Fo = ArF ),

46
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Fig. 18 Mean Body Weights of Male
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Maan Body Weight (g)
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Fig. 19 Mean Body Weights of Female
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Table 1 Mortality (Group Summary) ..
Group Summary of Mortality
STUDY. ;. N11060 SEX : MALE
DOSING PHASE :
Dose Final.
(mg/kg) 1 DAY =21 WEEK <2 WEEKS <3 WEEKS Mortality.
0 0 0 0 0 0/5.
4000 0 0 0 0 0/5.
4000 0 0 0 0 0/5.
Table 1(Continued).. . . Mortality (Group Summary)..
Group Summary of Mortality
STUDY ;. N11060 SEX : FEMALE
DOSING PHASE "
Dose e Final.
(mg/kg) 1 DAY <1 WEEK <2 WEEKS <3 WEEKS Mortality.
0 0 0 0 0 0/5.
4000 0 0 0 0 0/5..
4000 0 0 0 0 0/5.
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Table 2-1 Summary of Clinical S5igns (Group Summary)

SIMMARY OF CLINICAL OBSERVATION INCIDERCE

Dosing
STUDY = N110&0 SEX : MALE
GROUP: V. Control Fotato extract HEBV extract
DOSE ;5 (mg/kg) 0 4000 4000
No. of animals 5 5 5
# {%) # {8) # (%)
Normal
No Abnormalities Detected 5 100.00 5 100.00 5 100.00

Table 2-1 (Continued) Summary of Clinical Signs (Group Summary)

SIMMRRY OF CLINICAL OBSERVATION IRCIDEWRCE

Dosing
STUDY = N11060 SEX : FEMALE
GROUP: V. Control Fotato extract HBV extract
POSE_ 5 (mg/kg) 0 4000 4000
No. of animals 5 5 5
: {%) # (%) 2 (%)
Normal

No Abnormalities Detected 3 100.00 3 100.00 3 100.00
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Tatle 2-3(Comimoed)  Clinica] Findingy (Greup Sumary

Table i-2 Clinical Fiedings (Gooup Sammazy)
SRMARY OF UB_SEP.“&TIQ; INCIDENCE ' STMRY OF CRSERVATION IITENE i
=i Deaing 1
STURY ; Wi1080 SEC ; MLE v
GROOF: V. Cemtrol  Fotaco extract BV extract P m; 1060 S = MALE t
FERICD, DOSE: (2g/kq) B 4000 4000 ‘ ,
1R E ez H V. Comtrol  Evtato emtract BV extract ¢
s '.;Lﬁ:lwmlliti!: Detected 55 55 5/% : i) mz:lﬂm' i ] 8 '
Ho Aomormalities Detected 5/5% 515 LT ¥
3 DMt © B !
Heo Momormalieiss Derscted 5/5 5/5 5/5 # .
1o ¢ iy Booommalities Devected 8 i 505 !
Ho Monormalities Detected 5% 515 575 ¢ 16 I 4
5 DAY A .
Ho Ronormalities Detscted 5/s 5/5 5/5 . Ho Bomormalivies Detacted 5/ 55 L] [
o B (1§ f
Mo Rbmormalities Decscted 5/5 5/5 5/5 ¢ o
7 OB 3 By Meoormalities Detected 5% 55 55 L
Ho Kocormalities Detected 5/5 5/5 5/5 L (.8 4
8 DAY ¥ L
Ha Mbmarmalities Detectes 5/s 5/5 5/5 # fio Boommalivies Detected 55 55 55 i
9 DRY # 1% 0aF 4
e T e o v o D b Bamalivies Detected 35 3 [T
Ko Abmozmalities Detected /5 E/5 55 L 81§ i
11 DAY L s
Ha Msmsrmalieies Deveczed 5/5 5/5 5/5 . Ho Reoomalities Detected §/5 s 55 i
12 DRy 1 11| i
ke E:!Mmml-i: ies Detected 5/5 575 5/5 : B Titiag Datactad 85 5;5 sllls |
Wo Rooormalicies Detscted 55 515 55 ¢ 0 i
14 DRY C — e
¥o Rocorsalities Detacted 5/ 5/5 5/ ¢ o Reoomalivies Devected ifs HH 5 {

Homber of Animals with Sign/Total Wusber of Animals Cbaerved
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Table 2-2{Contimmed) Clinieal Pirdings (Group Summary) Table 2-2(Comtinged) Climical Findings {Sroup Summary)

JIMARY OF OBIERVATION [NCIDENCE

JMMRY OF CESERVATION INCIDENCE

Dozing Doning
STU0Y : N1l0&0 JEX : EEMALE STUDY : N1i0&0 3 : EMLE
ERODE: V. Comtrel Potato extract HEV extract V. Comtrol Potate extract HEV extract

PERIOD DOSE:(mg/kg) ] 4000 4000 PERIOD DOSE: o f000 Hop
1 Dt 1 DAY

Bo Mbnormalities Detected 55 53 55 No Mbmormalities Detected 545 T 575
2 DY 1oy

No Mnormlities Detected §/5 5f5 5/5 No Memormalities Detected 545 T 575
i DAt 4 DAt

No Mnormlities Detected 5/5 515 55 ¥o Meeormalities Detected 515 55 55
4 DY § Ay

No Mmormlities Detected 85 53 55 No Mbmormalities Detected LTS 55 LI
5 DM 5 AT

No Mnormlities Detected 573 515 55 No Mbecrmalities Detected 545 HH 5
€ DAY & DAY

No Mnormalities Detected 5/5 55 LT Bo Mbeormalities Detected 513 515 575
7 DAY 7 IaY

No Mmormlities Detected 55 53 55 No Mbeormalities Detected 5% Tk LTk
§ DY B DAY

Bo Mnormlities Detected 55 5/5 §/5 No Mbecrmalities Detected 55 T 575
§ DY 9 DAT

No Mnormalities Detected §/5 LTE 53 No Mbeormalities Detected 515 515 575
10 DAY 10 DRY

No Mmormalities Detected 815 535 55 No Mbeormalities Detected 5% 55 575
11 Day 11 DAY

No Mnormlities Detected §/5 5f5 5/5 No Mmormalities Detected 545 T 575
12 DAY 12 DAY

No Mnormalities Detected §/5 LTE §/5 No Memormalities Detected 515 515 575
13 DAY 13 DAY

No Mmormlities Detected 85 53 55 No Mbeormalities Detected 515 55 575
14 DAY 14 DAY

No Mnormlities Detected 573 5/5 55 No Mbecrmalities Detected 545 HH 5

Nmber of knimals with Jign/Total Number of Rmimals (hserved
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Table 3 Body Weights (Eroup Jummaryg)

ITMMARY OF BODY WEIGHTZ (gl
Do=ing

SITDY -

EERIOD

DAY 1
Do=ing

H1l0&l

GROTE: .

DOEE - (mg/ kgl

MEAN
2.D.

Control
L

263 .8

- . kL

Potato extract
4 000

2E3. 4
.11

JEX : MALE

HEV extract
1000

257.7
E5.11
1

H g g I

LAY B
Do=ing

DY 15 : 35Z.8
Do=ing 3.0. 1718 25.34
E

DAY 21
Do=ing 3.0,

a Bart:HNEg-05/Aincva:HEg-053/Hoc unplanned test performed
a Fe=t:HE3g-05/T-test:HI3g-05/Hoc unplanned test parformed

Table 3 (Combinued) Body Weights (Ercup Summary)

IMMARY OF BODY WEIGHTZ ig)
Do=ing

ITODY : H1le&D SJEX FEMALE

EROTE: V. Control Botato extract HEV extract
FERICD DOZE : (mg/ kqg) 0 4 000 3000

IRY 1 MEXH 1651 165, 008

g
Do=ing 3.D. 4_3% E_ 58
H

3

T-TD

IRY B MEAH 18 .
Do=sing 3.D. 5

DAY 15 MEAN
Dosing 3.D0.

DrY Z1
Do=ing

a Bart:HIg-05/inova:H¥g-05/Ho ummplanned test performed

a Fe=t:HIg-05/T-test;H3g-05/He unplanned test performed
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Table 4 Food Consmption (Group Swmmary
SOMMARY OF FOOD CONITMETICH (g/fanimal/day
STTDY = H1lOED SEX : MALE
GROTE: V. Comtrel Potato extract HEV extract
EERICD DOFE: (mg/kqg) [ 3000 4000

DY 2 INTREE (q) .6 il 5 Z8 .6

Dos=ing 3.D. 1.7% 1.38 251
H = 5 5

IRY B INTREE (g) 3l.1 ZB.1 ZB.0

Do sing 2.0. z .58 1.37 z_Bo
H 5 5 5

DAY 1E INTAEE (g d2.1 28.2 8.5
Dos=ing 2.0. z.3 7 .11

-
wn
en
n

DY 21 INTAFE ig) ZB. :
Dos=ing 2.0. 2.28 3. 25 1.28
5

a Bart:;N3g-05/Anova;N3g-05/Ho unplanned test performed
a Fo=t:H3g-05/T-test:;HN3g-05/Ho unplanned test performed

Table 4 i(Continued) Food Consumption (Group Susmary)

IIMMARY OF FOOD CONZTMETION (gfanimal/davy)

ITTDY : W1l0E0 JEX : FEMALE
EROTE: V. Control Fotato extract HEV extract
EERIOD DOSE: img/kq) o 4. 000 40 00

DY 2 INTREE iq) 1.0 £1.5 15.3
Do=ing 3.D. 1.28 1.5 1.86
H 5 3 5

IRY & INTARE (gl 2.7 23.3 2%.1
Dosing 2.D0. 2.55% 1.54% Z.E0
H 5 5 5
DAY 16 INTRAEE (g Z3.8 2Z.8 23.58
0

Do =1 mg 3.0 340 3.
H 5 3
DAY 21 INTAHE (g 3.8 23 8 £
Do =1 mg 3.0 i :
H 5 5

a Bart:;:N3g-05/Anova;H3g-05/Ho umplanned test pecformed

a Feet:HN3g-05/T-test:N3g-05/Ho unplanned test performed
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Table 3 Cphthalmologic Findings (Froup Jummary)

JMRBY OF OPFHTHALMOLOGIC FINDINGES

STODY : HLLOED SEX :- MALE

GROTE: V. Control Potato extract HEV extract
DISE: (mg/kg) 0 3 000 3000
4 (%) ] (1) # 3]
DAY 1B Do=ing
Hormal 4 [ BD) 4 (B0 4 (BO)
IRY Do=ing
Cornea spot 1 (2] 1 {20 1 [ ]

Table 5 i{Continued] Ophthalmologic Findings (Froup Jummary)

SMMRBY OF OPHTHALMOLOEIC FINDINGE

2TODY : HL1DED ZEX : FEMRLE

GROTE: V. Control Potato extract HEV extract
DOSE: (mg/ kgl i 4 (00 30

E %l 3 (k7] # (%]
DAY 18 Dos=ing
Hormal 3 (B0 3 {100 I (100 )
IRY Dos=ing
Iri= swelling 1 (20) 0 o) o ]

55



Table E Frinalysi= Values (Group Summary)
ZMMARY OF TEHINALYZIZ VALUES
FERICD : DAY ZZ Dosing

STODY : H11DED JLE : MALE

TE3Ti=]: WOL
DHITS: {ml]
EBOUE: V. Control : 0 img/Eql
MERH £d

2D 6.1

H 3

GEROTP: Potato extract - 1000 (mgikg)

MEAN 1+
2D d.E
H 3

EHRO0P: HEV extract : 4000 img/kg)

MEAN 15
20 7.3
H 5

a BartrH3g-05/Anova:3ig-05/Imnett's
* : Bignificant differences from control group (p<l.035)

a Fe=tiH3g-05/T-test:;H3g-05/Ho unplanned test pecformed

Table EiContinmued) Primaly=is Value= (Srouwp Summary]
SMMARY OF TRIHALYSIZ VALDES
PERICOD : DAY ZZ2 Do=ing

2TODY - H11DED JEX : FEMALE

TEET(=]: oL
THITS: (ml}
GHODE: V. Contrel : 0 (mg/kq)
MERK 13
2D 1.5
i

EBOTE: Potate extract : 2000 (mgihg)

MEAKH 10
2D 1.8
H 3

GBOTE: HEV extrarct : 0l (mglkg)

MEALH 1z
20 g7
H 3

a BartrH3g-05/Anova:; HSg-05/ 8o umplanned test performed

a FestiHdg-05/T-test:;Hig-05/Ho unplanned test performed
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Table 7 Hematological Valuwes (Group Sumary)
SMMMARY OF HEMATOLOEICAL WALDES
PERICD : DAY ZZ Do=ing

2TODY = H1lOED Z2EX : MALE

TEFT{=]: WEC BEC HEE HCT MCV

THITE: xll~3/ul x10~ Ef ul qf dL ] fL

ER0O0E: V. Comtrol : b img/kgl

MEAH B._B4 B_25 18. &
=0 1.684 f#.358 g.3e : -7
H 5 5 5 5 5

GHROUE: Potate extract : 4000 (mg/hkq)

ME:H G 50 B.a38 (7 5
2D 3.511 0710 0. 51 2.7
H 3 3 3 3

GHODE: HEV extract : 1000 (mgfkqg)

MERNH G.ZE B.28 17.5 31.8 El.B
=0 Z.3L7 b.ZEE 0. 45 1.18 2.0
B 3 z 5 5 z

a Bart:H3g-05/Anova:HE3g-05/Ho mnplanned test performed
a Fost:H3g-05/T-test:H3g-05/Hc unplanned test performed

Table TiContinmuwed) Hematological Valuwes (Group Fuwmary]
STMMARY OF HEMATOLOEICAL VALTES
PERICD : DAY ZZ Deo=ing

2TODY : H1LlDED JEX : MALE

TEIT(=): MCH MCHC FLT BRET3 HET?

DHITZ: g gy dL w1~ 3/ul 1 i

GHOOP: V. Contreol - 0 img/kg)

MEAH =0 .3 33 .8 1254 Z.E
a0 0. B4 0. 549 107.3 b._ZE 3.10
H 5 5 5 5

GHOTP: Potato extract : 1000 (=gikg)

MERH £l .3 33 .8 11e8 Z.L 1.5
2D 0. 53 0. 45 120,35 .73 4.13
H 5 5 Z = Z

EHOOP: HEV extract - 4000 img/Eq)

MEAN 0.5 43 .8 10EE+ Z.Z 11.4
30 072 0. El 101.3 0_Z27
H 3 3 3 3 3

a Bart:N3g-05/Ainova:;H3g-05/Ho unplanned test performed
b Barct:N3g-05/Ainowva; 3ig-05fDunnett' =1
v Fignifirant differences from control group (pol.05)

a Ft=t: H3g-05/T-te=t:;H3qg-05,/Ho0 unplanned test performed

57



Table 7 iContinusd)] Hematological Valuwes (Group Jummary)
STMMARY OF HEMATOLOSICAL WALTES
PERIOD : DAY ZZ Do=ing

ITODY - HL10ED JEX : MALE

TEET(=]: LM% MON EQE3 Er3 LUC:
DHITS: 1 i i 1 1
EBOTE: V. Comtrol : I img/kq)
MEAH LI Z.8 0_& o
a0 i 7 o i T
L] 3 I

B3
kIl
50
=
k]

EHOTP: Potato extract : 2000 (mg/Ekg)
MEANM BZ .0 z.4 0.g& o8 1.0
2D 3. &7 b.45 _53 -
H L 5 5 g

GEOTE: HEV extract - 4000 (mglkg)

MELH 3.5 b | 0.8 L
i} o 0. 45 .33 b_12
H 5 5 5 5

e

en &
o
£n

a Bart:N3g-05/Anova: B3g-05/Ho umplanned test performed
a Fo=t:H3g-05/T-test:;H3g-05/80 unplanned test performed

Table 7 i(Continued) Hematological Valwes (Sroup Jwmmary)
STMMARY OF HEMATOLOSICAL WALTES
PERIOD : DAY 22 Do=ing

SJTCPDY : HLLOED JEH : FEMALE

TESTi=]: WEC BEC HEE HCT MCW

THITS: w1l =3 ul w1~ & ul. g dL 1 L

GBOTE: V. Comntrol : 0 i{mg/Eqg)

MEAN 7.085 8. Ed 167
D 3_525 0.184 0. E4 J
H 5 5 5 5

En ki

GROTF: Potato extract - 000 (mg/Eg)
MEARH 10.EG B._43 17.4 50
] 4_045 0.347 .73 Aey

N 3 3 Z I I

EBOTE: HEV extract - 4000  img/Ekqg)
MERN 106.72 B_Z9 1E.
D Z.3ED 0.GE7 1

H 5 5 5 5

a Bart:HIg-05/inovarHEg-05/Ho mplammed test performed
b Bart:2ig-05/HP-FH: H¥3g-05/Ho mmplanned test performed

a Ftet: HEg-05/T-test ;:N3qg-05/Ho unplanned test performed
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Takle 7 (Continued) Hematological Valwes (Group Jummary)
SIMMARY OF HEMATOLOSICAL VALTES
PERTIOD - DAY ZZ Dos=ing

ITODY : HL10ED JEX - FEMALE

TESTi=]: MCH MCHC PLT HET: HET:

DHITE: -2 | g/ dL xl0~3/ul t t

EBOTE: V. Contrel : I img/kgl

MEAH 1t & 43 _E 1361 2.1
2D 0. 3 0.7z 57.1 0_48
H 5 5 5 5

-
i

3

en -1 ha
LEITF]

EROTE: Potato extract : 000 (mglkgl

MERK Z0.E 34 .3 1285 z.5 B 5+
20 0. 43 1.0z 100.0 150 z.E3
.1 5 5 5 5 5

GHROTP: HEV extract : 4000 img/Eqg)
MERN 0 .7 3.1 1
20 1.31 0. a0 17

K 3 3

1 E.4
i 6._315 3 _48

En -4 gn

a Bart:HN3g-05/Anova: K3g-05/Ho unplanned test performed
b Bart:2ig-05/NP-FH:H2g-053/Ho unplamnmed test performed
¢ Bart:HZg-05/AnovarZ3ig-05/Iunnett"=
+ : Zignificant difference= from control group (pol.0l)

a Fert:HEg-05/T-test:HE3g-05/80 unplanned test performed
b Fe=t:3ig-05/HP-FW: H2g-05/Ho unplanmned test performed

Table T iContinmuwed) Hematological Valwe= (Eroup Suwmmary)
SIMMARY OF HEEMATOLOGICAL VALTDES
PERICD : DAY ZZ Do=ing

ITODY - HL1OE0 3EX : FEMALE

TEZT(=]: LYM% MoK EOZE ERZ: LUC
THITZ: 1 % 3 t %
GHROTE: V. Control - I (=mg/kqgl
MEAH TL_T 2.5 0.5 1.1
] B.0C s [ o | B.15 0.z23 036
H L 5 5 5 5

GROTE: Fotato extract : 4000 (mg/flkg)

MEAN BE .5+ 1.8 0. E+ -]
2D z.74 0. 40 r.11 0.z0
H 5 5 3 3

GRODE: HEV extract : 00 img/Eqg)
MERH B4 . Z+ 2.2 2 >
20 4. 27 0. 45 .15 0.z
H 3 g 5 5
a EBart:NIg-05/Ancva:;HEg-05/Hc mplanned test performed
c Bart:HEg-05/Anovar Zig-05/Iunnett’ s
+ : Significant difference=s from control group (p<h.01)

a Fe=t:HE3g-05/T-test:;HEg-05/Hc unplanned test performed
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Tabkle T i(Continued) Bematological Values (Eroup Summary]

SIMARY OF HEMATOLOGICRL VALDES
PEBICD : DAY 22 Do=ing

2TODY H1lpeD JEX : MALE

TEST(=]: BT AFTT

THITE: A L7 %3

EROTEF: V. Comtrel : 0 (mg/kg)
MERN 15. €&
i 0. 249
H 5

[T

(=

GHROUE: Potato extract : 4000 (mg/kg)

MERH 16.0
A1 0.4z 2
H 5 5

EBOUEP: HBEV extract : 4000 (mg/kql

MEAN 16.0 15.4
i 0. 40
H 5 5

a Bart:H3g-05/Einova: E3g-05/Ho mnplanned test performed

a Fost:H3g-05/T-test:H3g-05/H0 unplanned test performed

Table 7 (Continued) Hematological Value=s (Group Summary)

SMMARY OF HEMATOLOEICAL VALUEE
PERICD : DAY ZZ Do=ing

ITCDY : HL1OED JEX : FEMALE

BT BRETT
L2T

TEZTi=]:
THITE: =
GHOTE: V. Control - 0 {mg/kgl

MERH 15.4 13.0
30 0. E4 0. &7

N 3

EB0OTE: Potato extract : 1000 (mg/kgl
MEAK 15.3
20 .83
H 3 5
GHROUE: HEV extract : 4000 (mg/kgl
MEAN 15. B
20 0. 43
H 3

a Bart:NEZg-05/AncvarH3g-05/Ho mplanned test performed

a FestrH3g-05/T-test:H3g-05/80 unplanned test performed
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Table B Zermm Bicchemical Values (Eroup Summary)

JOMMABY OF CLINICAL CHEMIZTEY
FERIOD : DAY Zf Do=zing

STODY : HL1OED ZEM : MRLE
TEFTi(=]: ELT ETH CHRER TE ALE ASE T\HD
FHITS: mq/ dL mg/ dL maqg dL gy dL g/fdL ratio mg/dL
GHOTE: V. Control - 0 img/Egl

MEARN 1101 13.4 LR E.2D 4.4€ 2.3z El .4
5D 17 3G 1.1€ D.031 b.l54 L 0.131 10,33
] 5 5 5 5 5 5 5

EHOTEF: Potato extract : 1000 (mgiEg)

MEAH 10E.5 1z2.9 0 .48 E.4Z 4.5 Z.8E 48 _B
3D 18 .87 1.z8 D.0Go 0.Z43E r.131 0.143 4. 3z
H 5 5 5 5 5 5 5

SHOTF: HEV extrarct - 4000 (mgfkgl

MEAN 115 _E 14.1 0 ._53 E.5D 4 _Eo# Z.40 55 .4
3D P O 0.73 0.033 D.1z0 b.078 0.4 T.83

B

H g o g g g g g

a Bart:H3g-05/RnovarH3g-05/Hoc unplanned test performed
b Bart:3ig-05/HE-HW: E3g-05/Ho unplanned test performed
c Bart:H3g-05/Anova: Fig-05/Thmnett' s
* : Zignificant differences from control group (p<l.03)

a Fe=t:H3g-05/T-te=st:H3g-05/Hc unplanned test performed

Table BiContinuwed] Zenm Biochemical Values (Eroup Zummary)

SUMMARY OF CLINICAL CHEMISTEY
FERIOD : DAY 22 Dosing

BTODY : HL10ED BEY : MALE
TEETi(=]: Tz PL AET ALT TEIL ELE CH
THITE: mg,/ dl mq/ dl InsL IT/L mg /dL IT/L IT/L
GROUE: V. Control : b img/Ekql

MEAN 35.8 EG 1Z4_ 8 41 .0 0.1z5 457 .4 TE]
S8 .30 o n D+ 1537 T. 87 F.OLEE T4 BL 257 .1
H 5 5 5 5 5 L 5

GHOTP: Potato extract - 400 imgikg)

MEAN I4.E BE 120_5 33.7 0.1324 5417 TRE
5D 16 10 L. 3 ZE.31 3. 55 p.0z44 113_47 118.5
H 5 5 5 5 5 5 5

EHOTP: HEV extract - 4000 (mg/fEgl

MEAN .8 cl 131. 2 41 .1 b.1z0 EQE .G 748
2D E._D7 B.4 18.21 B.31 0. 130 108.BZ lel .z
H 5 5 5 5 5 L 5

a Bart:N3g-03/Amova;: H3g-05/Hoe mplanned test performed

a Fost:HIg-03/T-te=t:;H3g-05/Ho unplanned te=t performed
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Table B iContinwed) Germm Biochemical Values (Sroup Susmary)
STMMARY OF CTLINICAL CTHEMISTHY
FERIOD : DAY ZZ Do=ing

TTODY - HL1O0ED IEK : MRLE
TESTi(=]: Ca IF Ha H C1 BET
THITSZ: mg fdL mg SdL w1 ¢ L maol /L mmo]1 /L IT/L
GROTE: V. Control - 0 img/Ekqg)

MEAN 11.08 11_50 19 B_TZ 101 D_15
n 0 _307 O _E&&E 0.5 1_T7zZ 1.8 0.344
.1 L 5 5 5 5 5

EBOUE: Fotatoc extract - F000rF (mgikgl

MEANH 11 . 0E 10_587 13¢& T.83 103 Ob_01
2n 0.4940 _T7Z3 o _7 1_Zz48 z.1 D.ozZz
H 3 5 5 L 5 >

GROTE: HBV extract - 4000 imgfEkg)

MERN 11.0=Z 11. 24 19 L. 37 104 o DD
n 0 _z4 0 _771 1.1 0. EEL z_ 0 O 0D
] L 5 L L L L

a Bart:H3g-05/RAmova: B3g-05/ Ko mplamned test performed
d KHE-FH: H2g-05/Bc unmplanned test performed

a Fe=st:H3g-05/T-test ;H3g- 05 /o0 unplanned test performed
b HP-FH: K3g-05/Ho mmplammed test performed

Table BiContinwed) Fermm Biorhemical Valuwes (Group Fusmmaryg)
SIMMARY OF CLINICAL CHEMISTHY
FERIOD : DAY ZZ Do=ing

ITODY - H11pE0 JEX - FEMRLE
TEST (=)= GLT ETH CBEAR TF ALER AJE TCHO
THITE: ma dl maqy dl maq/ dl gy dL g/ dL ratio mg/dL
EBOUE: W. Combrol - I i(mg/lkgl

MELH 107 .5 17.6 b .5E T.Z1 3.0E z. & Bl.Z
=D 15_45 z.83 b.z8 B.151 0075 r.156 5. B3
H 5 3 5 5 5 5 5

SZHEOTP: Potato extract : 3000 (mg/flkg)

ME®H bE.3 18.8 0 .57 E.7TL 4. 04 3.23 Th_B
) 17 .83 4. .52 0.D04a1 b.B45 0. 357 1725 ZZ.03
H H g 5 5 5 g 5

EBOUE: HEV extrackt - 3000 (mglkgl

MELK BE.2 1E6.5 0 _SovE G_.45 4 _58 P GR _Z
2D 15.77 3.58 0. 030 b.458& 0.30E b.Z13 14.75
H 5 5 5 5 5 5 5

a Bart:HN3g-05/Anova: H3g-05/ o unplanned test performed
b Bart:H&g-05/EAnova: 3ig-05/ Thmnett' s
= Bart:;Sig-05/HP-FA: K8g-05/ Ho unplanned test percformed
* : Fignifirant di fferepmres from control group (pel 053]

Ft=t: HEg—05/T—test ;:HEg- 015 /He unpl anned test performed
Ftest:Hig-05/T-test ;T ig- 05 /Tunnett 's

Ft=t:3ig-05 /HFP-Hi; ESg-0 5/ Ho unplanned test performed

$# : Bignifircant difference=s from Potato extrmact group (gD 05)

[EI ]
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Table BiContinuwed) Zerm Biochemical Values (Group Jummary)
SIMMARY OF CLINICAL CHEMISTRY
FERIOD : DAY 22 Do=ing

STODY = H1loED ZEH : FEMALE
TEST(=]: = PL A3T ALT TBIL ALFE CHE
THITS: mgy dL maqy dL Io/L IT/L mg S dL IT/L IT/L
EROTP: V. Comtrol = b img/kqgl

MEANH A5.Z 148 137.9 5.4 r.131 Z£15. 6 594
2D 11.03 15.0 24 .57 .53 D0.011%5 37.71 357.2
H I 3 3 I 3 3 3

GHOTP: Potato extract : 000 (mglkg)

MERH 31.1 1zz 1155 z7 .8 0 .08 8 z41.2 ThE
20 14 50 33.3 13 .66 .71 D.D45% EZ.45 155.4
H 3 3 3 I I 3 3

GROTP: HEV extract : 00 (mglkgl

MERH dz.4 134 14z 8# 0. & D.042% ZGH_5 TE7
20 &.58 Z1.1 16,82 11.58 D.0532 E8.41 102.3
N g L 3 I I 3 I

a Bart:H3g-05/Anova:HIg-05/Ho mplanned test performed

¢ Bart:Fig-05/NP-Fd: H2g-05/Ho umnplanned test performed

d Bart:Fig-05/HP-FH: 2ig-05/Tunn' s Rank Jum

v : Bignificant di fferencres from control group (pdl.035)

a Fo=t:H3g-05/T-test:H3g-05/Ho unplanned test performed
b Fost:H3g-05/T-test:;3ig-05/Tumnett"'s

$# : Zignificant differences from Potato extract group (p<l.035)
Table BiContinued) Fermn Bicchemical Values (Group Zummary)

SIMMABY OF CLINICAL CHEMISTRY
EEBIOD : DAY 22 Do=ing

FTODY - H1lOED ZEX : FEMRLE
TEZTi=): Ca IP Ha H Cl 2T
THITE: mg /dL mg/dL mmo 1l L mmo 1l L mmo1/L ITYL
GEOOP: V. Comtreol - b img/kgl

MEAN 11.48 1p.3c 14€ B.03 103 B.11
3D 0.455 0.E1E 1.5 0. S0 1.7 0237
H 5 5 5 5 5 5

EROTP: Potato extract : 4000 (mg/kg)

MEAN 10. B0 10,50 143 7. 37 100 .10
=0 0.BC1 1.5€E5 z .0 1.064 2.9 0. ZZ4
H 5 L 5 L L 3

GHOOP: HEV extract : 400 img/Eq)

MEAN 11.45 10.13 143 B .05 101 LT
3D 1.254 0.540 1z.6& 0.B13 10,6 0. R0
H 5 5 5 5 5 3

a Bart:H3g-05/Anova:HIg-05/Ho mmplanned test performed
¢ Bart:3ig-05/HP-FWH: HEg-05/Ho unplanned test performed
e HP-FW:H3g-05/Ho unplamned test performed

a Fo=t:H3g-05/T-test:H3g-05/Ho unplanned test performed
Ft=st:Zig-05/HP-FH: K2g-05/Ho mmplamned test performed
d HE-FHA: H¥3g-05/Ho unplanned test performed

[E]
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Table & Gros=s Findings= (Group Zummary)
INCIDEWCE OF SROZZ FINDIHEER

ITODY : H1lpED SEX : MALE

EHOTE: V. ControlPotato extract HEV extract

DOZE: img/Ekqg) o 40 00 4000

HIMEEE, OF AHIMRLE: 5 5 5

Ob=erred/He remarkable finding 4 3
Ho. of Ch=ervations 4 3

ABNOBMAI, LESIOHZ
Diverticulem ! L E
Ho. of Ch=ervations 1 o o

Table Ei{Continued) GEross Findings (Eroup Zummary)

INCIDERWCE OF ER0OZE FINDINGE

ITODY : H1lDED SEX : FEMALE
EROTE: W. ControlPotate extract HEV extract
DOZE: (mg/kq) o 3000 2000
HUMEER OF ANIMALS: 5 5 5
Ob=erred/Ho remarkable finding

Ho. of Cb=ervations

en
en
[:%)

n
n
(=)

JELEENH
Enlarged L L Z
Ho. of Ob=servations 0 0 z
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Table 10 Absplute Organ Heights (Group Summary)
CEGAN WEIGHT JUMMARY

2TODY - H1l0ED ZEX : MRLE
GROUE: . Contzel FPotate extract HEV extract
DOSE : (mg/ bg) o 4000 Ll
ERRAIN

MERE igl 1.550 1.883 1.960

) 0.0EEL 0.0435 0.0483%

. L] 5 5
EITTITARY ELAKD

MERN ig) o.ole 0.011 o.ole

i) o.ooll o.o0z7 ©.000%

| L] 5 5
LIVER

MERN (g) 10.7BE 10. 468 10.545

ED 0.EE52 15750 1.33%0

H L] 3 5
ZFLEER

MERN ig) 0.58% 0.58% 0.EZ3

i) 0.1037 0.0%25 r.103z

L] 3 3

HERRT

MERN (gl 1.147 1.11% 1.120

i) 0 .0708 0.0s50 .0B02

H L] 3 3
THIMDZ

MEAE (gl r.501 0.333 0.287

a0 0.0750 0.1075 .0686

B L] 5 5
JALIVARY GLANLDS

MEAN (g) 720 0.671 0.E73

i) 0.0506 0.0763 0070

] L] 3 5
JEMIEEAL VESICLE

MEAN ig) 1.335 1.182 1.158

i) 0.13ml 0.2BE3 b.1585

H H 5 3
PROETATE

MERN (g) 0.51z D.485% r.453

) 0.1247 p.os0z 0.04833
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Table 10(Contiraed) Mbaolute Organ Beights (Group Summary)

ORGAN WEIGET sy

ST00Y . NLLOGG SH ; MALE
GROTP: V. Comtral DPotate exszacs 5 extract
DOZE - (ag/1g) 0 1000 oo
HIDREES

EN (g) 875 1.067 1.55

o 0.2m 03243 0.i71%

¥ § § §
ARDNAL GLIXD

M (g 0.06E 0.063 (.08

o b.0072 b.e11% b.00%

N § § §
B

IEX (g) 1368 a5 i.108

o 0.4 0. 1583 0.31|

5 § § §
ERIDIDMMIDES

AN (g) 1.03) 0.500 0.526

i1 0.0818 0.034% 0.6704

¥ § § §
jAv 13

EX (g) LA 1.4z 1418

o (1 H] 0. 12860 b.06n%

B § § §
THYROLD/ FLRATEY.

X (g 0.ba .02k 0.0404

il 00044 0. 6034 0.0046

¥ § § 5

3 Bart:Nig-05/Anova: B2g~05/Fe unplarned test perfommed

3 Proe:Big-05/T-test:Nig-05/Fe ueplanned test performed
b ProtiBBg-05/T-vest i 3ig-08 Tonnett's
t : dignificaet differences frem Potato extzact group (p0.05)



Table 10iContinued] BAb=zolute Organ Weights (Eroup Summary)

OBEAN WEIGHT STMMARY

Table 10iContinued) Rbsclute Organ Weights {Growp Summary]

OBGAN BEIGHT JUMMMRY

STODY - HL1060 3EX : FEMALE
EROTE: V. Control  Potato extract HEV extract
DO3E : img/kg) o 4000 4000
BRRIN

MERN (g) 1.827 1.837 1.823

i ] 0.0%02 0.0282 b.1017

¥ 5 5
PITOITARY GLAKD

MERH (g) 0.014 0.015 0.015

i) b.ozz 0.o011 000

¥ 5 5 5
LIVER

MERE (g) 7.566 T.711 B.323

kS 0.2483 0. 6056 b.T775

¥ 5 5 5
3PLEER

MERK (g) 0.442 0.53% 0.657

z 0.0558 0.1218 0.2632

¥ 5 5 5
HEARRT

MERK (g) 0.843 0.526 0.510

i) 0.0388 0.0747 0.1021

¥ H 5 5
THIMIS

MEEK (g) 0.407 0.437 0.480

i) 0.0565 0.0517 0.0BES

¥ 5 5 5
SALIVARY GLANDS

MERE (g) 0.425 0. 4z8 0.423

i1 0.053¢ 0.0325 00127

¥ 5 5 5
KIDKEY 2

MEEK (g) 1.507 2.7 Z.068

i ] 0.1160 0.1343 0.0557

¥ H 5 5
AIRENAL GLAKDZ

MEEH (g) 0.082 0.077 0.0864

1] 0.01z3 0. 0045 b.004z
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3TUDY : K1i060 3EX - FEMALE
GROTE: V. Comtrol Potato extract HEV extract
] 4600 {000

LG

EM (g) 10842 1.133 1.302+

n 0.0645 0.1043 0.1800

¥ H § 5
THYROID/ PARATHY.

EM (g) 0.016 0.0 0018

kil 0.00:8 0. 0026 0.0030

¥ § § 5
TIERDZ/CERVIX

EN (g) 0.7 0486+ 0532

n 0.07%0 0.1128 0.0682

¥ 5 § §
CVARIES/ OVIDOCT

EM ig) 0.11€ 0.135+ 0.137+

n 0.0088 0.0111 0.0064

¥ § § 5

a Bart:N3g-05/Anova;B3g-05/Fo mnplarned test performed

¢ Bare:N3g-05/Anova; 3ig-05/Dmmnett's
4 : Bignificant differences from control group {p<0.05)
+ : lignificamt differences from contrel group (pt0.01)

a2 Prat:N3g-05/T-test:N3g-05/80 unplanned test performed



Table 11

STUPDY : HLl0E0

Belative Organ Weights

CREAN WEIGHT STUMMARY

{Grcup Jummary)

BODY WEDEHT)

SEX : MRLE

Control Potato ewbract

apne

HEV extract

anon

FITUITARY CLAKD
MEAN (¥ BODY WEIGHT)

MEAN (% BODY WEIGHT)

MEEN {3 BODY WEIGHT)

MERN (% BODY WEIGHT)

MEAN (% BODY WEIGHT)

EALIVARY GLRAKDE

MEEN (¥ BODY WEIGHT)

2D
|

0.586

00747
5

0.002
0 .0005
5

3.041
0.z208E
]

0.171
0.0145

67

Table 1l{Continued] Belative Organ Weights (Eroup Summary)

ORGAN WEIGHT SUMMARY

STUDY : HLl0E0

SEMINAL VESICLE
MEEN (i BODY WEIGHT)
20

H

PROSTATE
MERN (¥ BODY WEIGHT)
D
B

EIINEYS
MEAN (% EODY WEISHT)
=0
]

ADRENAL GLANDE
MEEN (i BODY WEIGHT)
2D

|

TESTES
MERN (% BODY WEIGHT)
a0

K

EPIDIDYMIDES
MERN (% BODY WEIGHT)
3D
H

LUw:
MERN (3 BODY WEIGHT)
2D
) |

i BODY WEIGHT)

V. Comtrol Potato extract

0.147
0.0417

0.
00582

i
=
i

4000

)
n

=
"
en 1
=)
a

15
44

B.418
F.0lzs




Table 1l1i{Continued] HBelative Organ Weights (Eroup Fummary)

CBGAN WEIGHT SUMMARY (¥ BODY WEIGHT)

STUDY : H1lOED ZEX : BRLE

EBOTPE: V. Control Fotbato extrart V extrarct
DOSE :imgikg) L, 30 D 3000

THYROID/PABATHY.
MERH (3 BODY WELGHT) 0007 0 .08 0. e
3D 0. rLE 0001z O.ILE
] 5 5 5

a Bart:H3g-05/Anova: BH3g-05/Ho mmplanned test performed

a Ft=t:H3g-05/T-test;H3g-013/Ho unplanned test performed

Table l1li{Continued] Belative Organ Weights (Eroup Summaryg)

CBERAN WEIGHT SUMMARY (1T BODY WEIGHT)

ZTODY : HW110E0 ZEX : FEMRLE

EROTE: V. Control Fotato extract HBWV extract
DOSE :{mg/kg) 0 30 [+ 300 0
ERAIH

MEAN (¥ BODY WEIZHT) I.B5H o787 D.T7BE

) D. DETE D .0zZa5 0. oE43

H 5 5 5

PITOITARY GLAND
MEAN (¥ BODY WEIGHT) o.o0E 0 . 007 0. oDE
D 0. 010 (L 1] ] 0. oI oT
i 5 5 5

LIVER
MEAN (¥ BODY WEIGHT) 3.40 :
D 0.1l52% 0.1517 0. Z5 &0
" 5

ZPLEEN
MEAH (¥ BODY WEIEHT) 0.
2D 0.0ET7Z 00504 0.1011
" 5

HEART
MEAN (¥ BODY WEIGHT) 0.380 0 .35 E 0. 385
2D b.0z74 0 .0z493 0.0335
] 5 5 5

THYMTE
MERN (¥ BODY WEIGHT) 0. = 7 L
2D 0. 0Z05 0.0Z53 0.04Z5
H 5 H

SALIVRBY GLAKDE
MEAN (¥ BODY WEIGHT) b.152 0.184 0. 181
3D 0. o308 0.O171 0. o055
L] 5 5 5
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Table lli{Continuwed] Belative Organ Weight= (Group Summary]

OBGAN WEIGHT STMMREY (% BODY WEIEHT)

STCDY - H1lOE0 JEX : FEMELE
EBOTE: V. Control PFotato extract HEV extract
DOSE :(mg/ikqg) o 1000 g [+
HIDHEYZ

MEAN (¥ BODY WEIGHT) 0.857 0.BE3 .5B4

=D 0.0383 00470 0. 0417

H 5 L 5
ADBENAL SLANDZ

MEAN (1 BODY WEIZHT) 0037 0033 b_037#

20 0. 00E8 r.00ZZ 0. 0030

H 3 5 5
LUKE

MEAN (¥ BODY WEIEHT) 0.3EC D.3BE r.550

20 0. 0271 b.0481 00541

H 5 ) 5
TEYROID/PAOATHY.

MEAN (1t BODY WEIEHT) 0007 0. 007 O .00B

2D 0. 001E 0 0005 00014

H 3 L 5
UTERTE/ CERVIK

MEAN (t BODY WEIZHT) b.31E 0213+ 0. 220+

20 0.043E b .050E 0.0357

H 5 5 5
CTARIES /OVIDTCT

MEAN (1 BODY WEIGHT) 0 .052 0058 0 .055

2D 0. 004C 0. 0054 b.00z4

H 3 5 3

a Bart:NEg-05/Anora:KIg-05/Ho umplanned test performed

¢ Bart:H3g-05/inova:; 3ig-05/Dunnect' =
* : Bignifirant di fferences from control group (pol.DS5)
+ : Signifirant differences from control group (p<l.01)

a Ft=t:HEg-05/T-te=t:;H3g-05/80 mnplanned test performed
b Fozt:H3g-05/T-test:;3ig-05/unnett '=
# : Bignifirant differences from Potato extract group (ps0 . 05)
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Table 12 Bistopathologicel Findings (Group Summary)+

o
Study N11060 «
Incidence Summary Table With Statistics o
SIUDY : N11060 -——Animals Affected— +
Controls from group(s): 1 Animal sex: -~ Males-== | =~ Females - o
Dosing units: mg/kg Group dosage level: G 4000 4000 | 0 4000 4000 +
ITisgues With Diagnoses No. in group: 5 L] 5 | 5 5 s +
o
RIDEYS s s w i ars nn an macwe om0 a0 wow e w e Rumber examined: 5 5 5 | 5 5 5 +
Tubular degeneration/regensration 2 3 2 | i 3 2 +
Inflammatory cell foci (v} 2 2 | 1] pr A 2 «
Cyst 0 [1] 1 | 0 o ] “
Fibrosis 0 L] 1 | 1] 1] ] +
Casts [} 0 1 | 0 1] 1 o
Mineralization 0 0 1 | 4 4 5 =
Cortical scar o ] 0 | 1] 1] - 2 +
URINARY BLADDER ...ccccuceincnncnsccosonnmnnnans Bumber examined: 5 5 5 1 5 5 5 o

o
LIVER sosecscnssssnssasanssssssnnssrnrssssssssssunmber examined: 5 5 S | 5 5 5 o
Inflammatory cell foci 5 s 5 | 5 5 4 +
Excramedullary hemopoiesis & ¥ 1 | 1] o o =
Focal necrosis 1 1] 0 | i} o ] +
Vacuolated area 0 0 1 | 1] 2 1 +
Peripotal vacuolation o ] 0 | 2 L] 3 +

o
HEART cccocannssssnssasannsssnsnsssrnsssssssssscNumber examined: 5 5 5 | 5 5 5 +
Cardiecmyopathy 1 1] 1 | 0 (1] 1 +
Rrrteriopathy o 1 o | o o 0 o

o
SPLEEN :.assssssss sssasnanEsses Sara st ee B « « « Number examined: 5 S 5 | 5 5 5 +
Exrramedullary hemopoiesis 0 ] 0 | ] o 1 +
o
Mote: Entries flagged with a * are significantly different from control at the 0.05 level using Fisher's exact two tailed test. +

All Diagnoses; FPhases: All; Death types: All scheduled; Date of death range: 13-Dec-11 To 13-Dec-11+
o
Table 12 (Continued) Histopathological Findings (Group Summary)+

+

Study N11060
Incidence Summary Table With Statistics
STUDY : R11060 =—Anjimals Affected-—
Controls from group(s): 1 Animal sex: —Halesg = I -~ Famales—

Dosing units: mg/lkg
Tissues With Diagnoses

Group dosage lswvel:
No. in group:

0 4000 4000
5 5 5

0 4000 4000
5 5 5

TL Lt

L S

THYMUS cvaacassansssssssssnasssssanssssssasssss HUDDEr examined: 5 5 E 1 5 5 o
Epithelial hyperplasia ] 1 o I 1 1 1

e

SALIVARY GLAMDS .. cuccsvusveauwasanosssananesssns Rumber examined: 5 5 5 ] 5 5 5+

o

PANCREAS socsassscsasssnsassanansnassnssanssss s Humber examined: S 5 S I 5 S 5
Infiammatory cel1l foci ] i | i | 0 1] 1

o

BRRATN <ocw e a s seive s wiis s e s £e e S e ke Rumber examined: 5 5 5 ] 5 5 5

o

THORRC R S Ve s nsaribve nnsna s AP an e GBS B Runber axamined: 5 5 5 ] 5 5 5

o

ENES-E DEETO M oo i niei i, 5o oo o o, o) i i e Kumber examined: 5 5 5 I 5 5 5
Retinal fold 1 ] o | 1] 1] 0+

o

HAPDERTAN GERIDS: . vt in s s admtn it va s b o e s o Rumher examined: 4] 0 (1] ] o (1] o

T

Note: Entries flagged with a * are significantly different from control at the 0.05 level using Fisher's exact two tailed test.

All Diagnoses; Phases: All:; Death types: All scheduled; Date of death range: 13-Dec-1ll To 13-Dec-11¢
P
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Table 12 (Continued) Histopathological Findings (Group Summary)+

Study N110&0
Incidence Summary Table With Statistics

:. N11060 =~=Anjimals Affected-—
Controls from group(s): 1 Animal sex: -~ Males== 1 =~Females--
Dosing units: mg/kg Group dosage level: 0 4000 4000 | 0 4000 4000
Tissues With Diagnoses No. in group: 5 5 5 1 5 5 5
LUMG susannsnsennensanesnsantsnsanesasutesananes Number examined: 5 E) H ] H S 5

Ossequs mecaplasia 2 o 0 1 1 0 o
Foamy macrophages 1 1 2 | 2 4 1+
Inflammavory cell foci 1] 1] 4] 1 o X o

-

ADREHAL GLANDS .....civeecesnrenessnsnnsesenes..Number examined: 5 5 5 1 3 5 5
Cortical yacuglation 3 1 1 1 0 0 o+

+

MAMDIBULAR L.M. ..c.ccnucracnnconcnnnsnnsnssnnnss Rumber examined: 5 5 5 1 5 5 5

-

THYROID/PARATHY, scuevsscmssassnsnsnsnassssnas. Number examined: 5 s s 1 s 5 5

o

PITUITARY GLAND ....eccucensssnnnssnsnnserenas..lamber examined: 5 5 5 1 3 5 5

'

STMACH coevcasnsssnanosnsaresssesasenasesanaass Number examined: 5 5 5 ] 3 5 5
Inflammatory oell foci 1 1] (i} 1 o (1] (1
Dilated gland 1 1} 0 | 0 0 o

o

DUCDENTM ccovsvssssssssnssssassssasssnssnsssssssNumber examined: 5 5 5 I 5 5 5

-

ILEDM ..vucovavainnsansoonssnsnsmainnnnsssen s NUNDEr &xaminsd: 5 5 5 1 5 5 5+

+

CECUM .cciccsncssnusantnsnssasassasnsnasnsnnanas Nunber examined: 5 5 5 1 5 5 5

-

COLON wouveevaenienncsncnasssnennsenansnsaaas..Number examined: 5 5 5 1 L 5 5

Tt

Note: Entries flagged with a * are significantly different from control at the 0.05 level using Fisher's exact two tailed test.
All Diagnoses; Phases: All; Death types: All scheduled; Date of death range: 13-Dec-11 To 13-Dec-11+
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Table 12 (Continued) Histopathological Findings (Group Summary)+

Study N11060
Incidence Summary Table With Statistics
SIUDY : N1106&0 --Animals Affected--
Concrols from group(s): 1 Animal sex: — Wal &8 I =— Pemalés-—
Doming units: mg/kg Group dosage level: 0 4000 4000 | 0 4000 4000
ITissues With Diagnoses Ho. in group: 5 5 5 1 5 5 5
MESENIERIC: LBl ooueamsse e om s s aee s se b beessess Number examined: 5 5 5 ] 5 5 =
B FEEEETITEEELEEETIEssEssaans + » 0+« Humber examined: 5 5 5 I 5 5 5

Inflammatory cell foci, joint 0 ] (1] | [:} 1 o

Increased hemopoiesis a o o | 1 o o+
o
TESIES sscicasssssassanssssssassssnsassrnsassssssumber examined: 5 5 5 I+
"
EPTDIDAMIDES v ...unemssnmsnnsnonnssnsnssnmesssms Humber examined: 5 5 5 I+

Inflammatory cell foci li] 1 1 1+
B T o o o as e i e e e e Humber axamined: 5 5 5 |+

Inflammatory cell foci 2 1 3 I*
o
SEMENAL VESICLE .ouvcunsenuensusnnssnnpnssssssss Humber examined: 5 3 5 o

Note: Entries flagged with a * are significantly different from control at the 0.05 level using Fisher's exact two tailed test,
Rll Diagnoses: Phases: R11; Death types: RAll scheduled; Date of death range: 13-Dec=-11 To 1l3=-Dec=-11+
G

Table 12 (Continued) Histopathological Findings (Group Summary)+

t Lttty

.38 3

Study N11060
Incidence Summary Table With Statistics
STUDY : W1l060 ——Anjimals Affected—
Controls from group(s): 1 Animal sex: —MHales=-- | =~ FEamales -
Dosing units: mg/kg Group dosage level: 0 4000 4000 I 0 4000 4000
Tisgues With Diagnoses No. in group: 5 5 L] | 5 5 5
OVARIES/OVIDUCT .vccovsssasasnsnsassssnsan veaane Rumber examinsd: | 5 S S
Inflammatory cell foci | 1 (1] o
&
UL BRSSO ERVIE b e e b e i e el e Humber examined: 1 5 5 5
¥
VAGIMA ..ccvicisssasansnsnsanasssnssnssassssssssfumber examined: I 5 5 5
Proestrus 1 L 1 1+
Es=trus I 1 2 ol
Metestrus I 0 1 o
Disstzus I 0 1 o
o
ABNOFMAL LESTONS ....cveesssanssssssnnmasnsnnnns Number examined: a 0 0 I 0 o o
+
TETTMIIE  ooxooennin s s s o & e w Bumber examined: 1 0 0 | 0 1] O
Diverticulum 1 ] (1] I v} [1] [

Note: Entries flagged with a * are significantly different from control at the 0.05 level using Fisher's exact two tailed test.
All Diagnosass; Phasss: All; D=ath types: All scheduled; Date of d=ath range: 13-Dec-11 To 13-Dec-11+
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A28 TGEV & 2d zhxke] il 7h

1. A E-F &9 (TGEV)dl tigr a4 H7}

AE AXZ Uxe AEAE AAFA (host) = 3lo] Wshe oz dwze AL & 4% o
ozl iz el Al Wyk ol 53 WAooz ApEshalx)l sk Fdwuidel Ae
ded Hrhh Fad ATagle® etk wepa 2 BAA HIEE 3
Transmissible gastroenteritis virus (TGEV) spike protein®] 4% 7A 2l &A1 A Aozl

wulde) e4g oy 714 SwelA thuves Wrlste wgk,

7bo A=A e Wy 2 YAk

1] DA 457l o] AWML 27 o|ste] AEoA TE, ASFAA D = #HA}
o Uele w4 d9A vtolgad FdeE Wel ddAE A4 dntely &
(Transmissible gastroenteritis virus, TGEV) ©o]t}. =& @] = xo ¥

Fo vwte] Ef AEe] WAsw WREe AEe] AAHE FAL A

TGE= AAAG o= TSI glom sule]Ai= 1950 ol A& dge o] F g afshs o]
Ad AE A glow wE AAA dalE T A o] ¥e T2 11EFY el 49 S
Aeds AR SIA ol 2] mEdd 2 Arls Sxe AT #AE AL
gom, e g TGEZE dA= = 497k dvh A5w2 §loH, of Wl o|gs]
Hoge] Ty WEEte S0l ofsdon A=A TS TS AuE
Aark Ark FoEY T8 AL Adwe] 2 84 939 vF soR AvA ge A
A7 AAge] WA he el diulstel WA S-S A Aotk TGES WAIHEL 7
Ao gAGlel W ExE At 28] HEslok she FE FRER wEA 28] MAls HF
sioF @k el AHENE HAA TGE A5RAE dale Fu 575460 14 o] ssta
Al R 2350 27 A Estel A7 A9 SElE Theth ok A R A5 kel A
oAl o IAFFA JYRF SE ofFR WAHTE A A FAHT
A7l MAHES AASEAL flof mMale] makE AR dA ek wrbEel wel v

TGEVE  coronaviridaeo| &3 @ U799 RNA genomes 712t} Spike, envelope,
membrane, ZLZ] 3L nucleocapsid @A =2 FAFo] vl TGEV spike protein®li= 47] 2]
antigenic site (oI E32)7} Qo A site (538-591aa), B site (97-144aa), C site (49-52aa)
9} D site (378-395aa)® Y oAt} o] 5 A site ¥ TGEV$® PEDV (porcine epidemic
diarrhea virus)el &3] conserved A€ ol™ D site= TGEVelR: Qo™ o] F site’} 94
of 83 J&d& st AeE Haud vk vt (Arch Virol (1994) 137:55-67) (Z2¥20). &
AT A= spike protein® M EZ A B, C, @ D9 1800bp EFE WIIFEE AARA
e ol 74 fEsTa Hag ovEZ A9 D REWS wHILE AAY AEH 9
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E 74 AT (18l 21). 1800bp HE= 700bpe] TGEV A AE cauliflower mosaic
virus ¢ 35S Z 2 HHo| 23t ¥d fFRyHE Wy M-07 £E M-1.8, 35S double
enhancer 2ZZ % Hol| 93 ¥d fFE%+= D-07 & D-1.8, 18l 7AAe] I 4 5o|F<l
patatin @2 ] ZZ T EQ patatin T2 EE ] o8 THFE = P-0.7 B P-1.8 #H
& Z7] At

A JAAgE A=A e ohed 22 B4l Ysidth & AP AReE AA AE
A= AW goz AR, Z4F 13

L. cv Desiree) A Aol A A& B 5 RS E£38te] 7hed 2HA Adste] 70%
BHE 2 s T
FHo Al 107 & ArA P

5
sucroseE 3% FH7Fsk 7]Eujx|ol A7
o}

2
Ol
L
riN
)
o
o
ol

dlo
N
N
e
)
2
(o
f
)
= o
=
o2
o
rir
=

pAow 74 AE e

= £ X = MS 7]EuiA] el 90 g/Le) sucroseE A7}
S AS AR o e 8RRl FFrlek 17T e Wik oA saAtE YW
27 WA TG MFddA 2dA 3F AR AT AAE7 oldFEE A4E
ou, A% F o 2FLRY AFE7F FE;ol 227] AEstH 8F ARt Aud 1g o)

& Aduste] JAHSE 9% ol Ryt glofete] FEul el
3 Mg WA= MS HlA| el 329 A9, 8% g TrElal 2.0
mg/L 2,4-D (2,4-dichlorophenoxy acetic acid)E #7}3la wjA| 9] Fhol2FEE HRE %
Aotk A7e FAAsA o AHE olF FF 24-D7F B0y AY A FE wjA oA
ok & e 0.01 mg/L NAA, 0.1 mg/L GAz ¥ 2.0 mg/L Zeatin ©] £
WA Z FAFAG. A & A 157Y dho] o Ao A FeolA Ay T
HaAF Q¥ SRY AAEAVE Fdsth 87t e e W A ekt
25 Ad2z25Y dojdio] HAPABAE 134 AEsTE AEsE o] Axse d&3
g Wt A5E flgte] 2] oA &2 MS7IE #iA ¢l 100.0 mg/L kanamycin,
500.0 mg/L carbenicilling %33 X2 74 7|8 & EAAETH F48 H3 A&3h
Fegoe] tx -9 vwstls W Zolgle]l d&d /A DNAE FE3ste] NPTH
& ARESE PCR W85 AAI8HITE o] W genomic DNAE ¢
I A ZxFBEqAM 1ge AFHE CTAB (cethyltrimethyl ammonium bromide) buffer® o]-& 3+
W (Doyle & Doyle, 1990)& W&3ste] FE3tch 1 23 1.8kbe ¥y 10 A,
0.7kbe] WY 10/1A&ES ALkt
zhzb o] AAbA T o Bogl WMok EQlsty] 9ske] Northern blots 3 3F3lth Total
RNAE= =99 Wy o Wy F97t Z47] v=2nz 4xe) 374 FioA 1g AxE AH T
t}-& RNAgents® Total RNA Isolation System (Promega co.)& ©]43}o] total RNAS %
319tk A& Dig-labeled TGEV probeZ o] &3tk 2 A3 0.7kb @ds = A A&
A= patatin FE oA 3714, double 35S ®E oA 2704, Ze]ar 35S #E oA 3 sl 7
Ag Adestgion, v 18kbE Wdsts s 355 @Y gk Jje] JfAIRE Addekslvt
mRNA Zdo] &l¥ 7/MAE9 western blot #4& 319 w4 52 PBS Wy

£ AMg3tg ey (PBS; pH74, 1 mM EDTA, 0.2% B-mercaptoethanol, and protease
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inhibitor cocktail ), NBT/BCIP #HZ&S& F 333l 1:1000 rabbit polyclonal anti-TGEV &
A eF 1:5000 HRP-conjugated anti-rabbit IgG 22} &A1& o] &3}o] westerne 33} ).+
A=A kgl &gk TGEV Ho| @uld &4 Ay HAds A EolA] Y3t erE gl
HRon, o] 59 WASS Loty 95t ELISAE S35kt ELISA 24 x=71& g
37l g FAAA AY WRHES os A Awsr]E sk, vlw Axk, 3559
double 35S ¥ ¥ M.t} patatin #Eo] &3k A L L] Trh B AFe] EHS a1y
3l =2 WA Eo] HEALY HeAH o]y olF whEHE= p0.7-2d MNMAE & HY
S Fe WY W fk HAES 98 ettt
oA Ay, duk wAd gAket A ALY fFodde Aol WERYA] ekt
D-4 dAdgA e A5 &7 Aol AAe] w3 AAF F7HF v % AFo|doert A
MeE 2o Hojus FES ohlglen, Wold M addg e AL F 204 A
vjslo] €3 vl E s - Ay, g dA et 94 34 AyoA® Aol vERA
ekt A=A dA Bab ofuel 7]Ee] LAY TS dolry] 98t s #Es A
I o3k xfolE e & gy wEkA TGEV fF3AA =o] dA A xe] 2 9
A FHo = s vAA FEE & F AU
§'UTR 1a 1b S ORFIEM N JUTR
27563 nt
77 13031325,
u §1 (aa 21-717) : §2 1356 aa
Signal (22 1-20) ™ Cyto
C B D £
= e — e
| |
s ST *“"ReD
. 1.8kbTGEV o o
0.7kb TGEV

Fig. 20 Schematic diagram of the TGEV genome
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<4 NPTHXm) |~ promoter

A

M- . | 355-promoter _ _. - TGEV0.7 Nos-t

P' : Pat—prDther — ;—_;:_ s __.‘ TG’E\']. 8 NDﬁ-t

A

D- - |D35S-promoter

NPTII: neomycin phosphotransferase gene cassette

TGEV0.7: transmissible gatroenteritis virus spike glycoprotein 0.7kb
TGEWV1.8: transmissible gatroenteritis virus spike glycoprotein 1.8kb
M-: CaMV358S promoter, 800bp

P-: tuber-specific patatin promoter, 900bp

D-: double 355 promoter, 800bp

Nos-t: Nos terminator

Fig. 21 Construction of the plant expression vector for potato transformation
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Fig. 22 PCR detection of NPTI gene in transgenic potatoes expressing TGEV 1.8 or 0.7
kb. Lane M is a 1kb ladder. N, genomic DNA of non-transgenic potato as a negative
control. Fach lane shows the PCR  products with genomic DNA from independent

transgenic potato lines
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Fig. 23 Northern blot analysis of transgenic potatoes expressing TGEV 0.7kb (A) and
1.8kb (B). Total RNA (30ug) from untransformed potatoes (NC) and transformed potato
plants was separated on formaldehyde agarose gel. The blot was hybridized with the
Dig-labeled TGEV gene probe. Equal loading was monitored by methylene blue staining

of the membranes.
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Fig. 24 (A) Immunoblot detection of TGEV in transgenic potato plant s. Protein (25 ug)
extracted from potato tuber plants was transferred to PVDF membrane and developed
with anti-mouse TGEV-specific polyclonal antobody.

(B) TGEV expression levels in transgenic potato lines. WT, wild-type potato plant; lanes,
independent transgenic potato plants. Plate coated with TSP of wild-type and transgenic
potato lines was incubated with anti-TGEV. The absorbance was measured at 492 nm.
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2. TGEV-specific &A A =}

A FuT AG B4

A=A W TGEV- Y ¥ds & AE=E AEFs7] 9@A+ high-specificity 18]
high-purity ¢ A7} Stu Eojof v} 2 A= o]ef 22 A9 kA AS] s &
T @ HEE &olstA sthy] flste]l AF FAE ALbstaa sislv Az )&

3
/\
oS3 Akt A A ZFAle] H =2 EA domainF-¢Y# peptide antibodyE W&
A4 UHE proteing #Zo] AEFE FEo] mornz YukA o Z domainF-9E= AYdH =
Gk E3H glycosylation site, myristoylation siteE ¥ &8l FHS A E  peptide
expression ¥ @WHo] FUFFA] o vz (post-translational modification®] 2]3 ©&
ZE AT TlsAo] L) IA peptide® A A antibody® detection 2 FEo] wi-$-
o ALty TGEV ©@¥id A d F2 A3l phosphorylation site, myristoylation site
glycosylation site7} EA&go =2 o] XS e u= native proteinolA AA=
modificationO] doj=XxE a#slof dhv}ar K.kt Casein kinase II phosphorylation site
7} 6 Fo £A3F 3L, N-glycosylation site’} 5%, protein kinase C phosphorylation site”}
23, N-myristoylation site”} 23% <43}t

A A 2] A-$ hydrophobicity’} 23l antigenicity”’} E& A ¥o] UdkA o0& gpecific
antibody®] A2} 7hedel Eow 3x FxA QF-E wEHo] Sl& ThesAdo] Eob o] A
e ¢4 mysle] HAATAY 2 A3} Whole protein® hydrophobicity 9} antigenicity &
geoldt Axt 183} 7ol 7H-9o] A candidate”} ¥ ST}, Peptide regione Aes ¢ Ak
2o 2 N-termo|Y C-termZoll 77 regions AHdle] FAES A ZslE A4S 3oz
g L v om i EXEE UE regions ALEdke] AlEekE Aol ARk ot

XIEXL—H_‘QP‘LMF}OF,JH
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Fig. 26 Antigenicity of TGEV whole protein

82

i
caa




o] & 9l3l°] sequence analysis 3 A b 2ATE F 7719 prediction regiongs A4
sk, WA,

1-40aa (SCYTVSDSSFFSYGEIPFGVTDGPRYCYVHYNGTALKYLG),

31-70aa (YNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTEFPI),

61-100aa (GYN FFSTFPIDCISENLTTGDSDVEFWTIAYTSYTEALVQV),

81-120aa (DSDVFWTIAYTSYTEALVQVENTAIT KVTYCNSHVNNIKC),

121-160aa (SQITANLNNGEFYPVSSSEVGLVNKSVVLLPSFYTHTIVNI),

151-190 aa (SFYTHTIVNITIGLGMKRSGYGQPIASTLSNITLPMQDHN), %

171-210aa (YGQPIASTLSNITLPMQ DHNTDVYCIRSDQEFSVYVHSTCK) % regions Y7
o] hydrophobicity®} antigenicityE 21ttt 2 23

1) prediction 1(12-27aa): SYGEIPFGVTDGPRYC (16mer)

2) prediction 2(43-56aa): PPSVKEIAISKWGH-C (15mer)

(*C—terminal®] C3i= carrier protein®| conjugationd}”] €18 dJ= A73k 2l

3) prediction 3(72-85aa): CISFNLTTGDSDVF (14mer)

4) prediction 4(92-106aa): SYTEALVQVENTAIT (15mer)

5) prediction 5(132-145aa): YPVSSSEVGLVNKS-C (15mer)

6) prediction6 (167-180aa): KRSGYGQPIASTLS-C (15mer)

7) prediction7? (180-195aa): SNITLPMQDHNTDVYC (16mer)

ole} 7Z& 79 prediction FolAl 3, 5, 7TH-E glycosylation site®] Ay AF-7} E3HH o
o] A&t o, YA prediction sl A hydrophobicity®} antigenicity =Wl A v}
Bt vl A AR Aol 8 AoZ o] AXE prediction 13 68 HE 495}
Al AAFEA T

o ob ¥

v, @Al AE

(1) Mouse monoclonal antibody

e M B4 Ado) A Mg prediction 1(#1)¥} prediction 6(#6)-S o] &3] aA] A Z-S
A A BFE T #1 peptide & 250 ng/well FH &} 3lanti-mouse IgG-HRP 1:5,000°.% dilution
o 450nm single point photo EEA FHFE=E AT 2 A¥ 1:10071:100,000 714
o] serial dilution®lA] <FA A< Fre] WSS HTh 46 Y AN LI Aoz

ELISAE Faakalal, Aol M kA4l grel ®stE Halvh
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Test Quick Antigen coating 250ngiwell

Measurement Mode | Single Point Photo | Mouse IgG-HRP 1:5000 dilution
Measurement Filter 450 nm ELISA test 3™ pleeding
TGEV 1 #1 #2 #3 #
PBS 0.077 0.075 0.080 0.072
0%+ 1:100 0.088 0.099 0.074 0.071
1:100 1.974 1.949 1.931 1.945
1:1,000 1.932 1.869 1.865 1.839
1:5,000 1.847 1.636 1.744 1.648
1:10,000 1.781 1312 1.443 1.381
1:50,000 1121 0.572 0.633 0.615
N 0s37 0.422 0.421 0.440
25
20
15
1.0
05
0.0 . . ; ;
PBS  0F%  1:100 1:1000 1:5000 1:10000 1:50000 1:100000
TGEV 6 #1 #2 3 #
PBS 0.066 0.074 0.072 0.076
0% 1:100 0.064 0.064 0.061 0.061
1:100 1.890 1823 1,809 1.857
1:1,000 1.842 1530 1,604 1.760
1:5,000 1.569 0.746 0.941 1.095
1:10,000 1.253 0.400 0.635 0.683
1:50,000 0.519 0.145 0.196 0.216
1:100,000 0349 0.114 0.150 0.144
25
20 ——#1
#
15 G
1.0 —w—f4
05
0.0 : . . : . : .
PBS 0%  1:100 1:1000 1:5000 1:10000 1:50000 1:100000

Fig. 27 TGEV-specific monoclonal antibody production in mouse
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Serum dilution

== DIE-THTUTILNE ST
O Ind anti-senam

TGEV-6 Rabbit1

Optical Density(450nm)
Q
0
o

Dilytson Fodd 11,000 95000 190,000 9/50,000 11100,000
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—— prEEMIMITILNS SETLET
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Fig. 28 TGEV-specific polyclonal antibody production in rabbit
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15! step : Protein A purification (anti - TGEV R1)

M 1 2 3 4 & 6 7

16— === =
65—  ——d M : Protein Size Marker
Lane1 : input 0.2ul loading
e - [ Lane2F.T 0.2ul loading
30— Lane3 : Wash 1ul loading
2% Laned : Elution1 4ul loading
29— - Lane5 : Elution2 4ul loading
e Lanes : Elution3 4ul loading
18— = Lane7 : Elutiond 4ul loading
| fe—

-Comment
Protein A column® Al ESHH Final-serum & FH St aLICh

2™ step : Dialysis & Concentration

Dialysis Concenfration Storage (-20 T)
1XPBS = ( 4 mg/mi) =

In PB3
- Results

M 1 2 3
116— |-
EE_. - ) .
B | m— - -- -— M : Protein Size Marker
30— | — Lane1 : Normal mouse 1gG (1mg/ml)  1ul loading

Lane2 : Purify sample 0.5ul loading

20— [— Lane3 : Purify sample 1ul loading
22— -
18_ | —
14— | —

Fig. 29 Purification procedure of anti-TGEV antibody. First step is protein purification by
protein A column and second step is dialysis and concentration.
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3. A 3ld ELISA &S 9% =7 34

ANEA Hd TGEV @A AFe ZEola w2 Wofn Ade o Fuw ooy
FA B 55 syl flste] ELISA 40 &9 Zastrh dEstso] AlusE i s
TGEV-specific ELISA Zlo] flou, v arvpolal sjx-dA 4 &o]7] witol & &l
Agatlols FEvh Ak fede] A3 multi-wellel TGEV-Fdoz 28 3 5 a4
& f%%= manual ELISAR S Wmel Aoy =& $Fo= Syshe 4d& 738

AT,

ELISA wHe& 93 200 ngel peptide (prediction 1-SYGEIPFGVTDGPRYC) d¢lo = FH

3Fo] 4T A overnight B3 A0 1A A0z 717 WS AIAY (19 30). vh$2-

el dHS sAe 11100 V& (100u1)E Agskal ol W 37C, 2 Az ¥hE Fo 2nd

HRP-# A1 & 1:10000 W] &2 A7}ste] AeolA 143k Wxstedch. TMB substrate 993

5 &b Azl F OD 450nmo1w FTHEE ASAATE 1 A peptide ¥ W X
o=

AL 4T A overnight =& A4 143 %= e AL FgAAA F AolE H

- n-2; TGEV 95 &dsA &= o

- p~1; peptided ¥ (Gug)e +H5TA F
- p=2; peptide® 9 (50 ug) s AT
< d; FA-F#E TGEV & (

ELISA He Asr 9 wAEE oy 98 & & wWyo=z 2H3 serum AEE
1/100, 1/250, 1/500, ¥ 1/10002. % dilution seriesg vhEo] FA7Fe] HSgAEE XA S

o I AEE 953 2ol 39 Y primming & v 454 A]E 9} boosting s vFA 3L A
7F F71E AW 107 ARE UdoR 7\/\};}93\031 A AAT AT A

<
n-2, p-1, ® p-2 AlE¥E FHISATH 7342 e (2% 31, ﬂf‘ﬂﬂ Atz FA A F&
AFHA = dilution series 7] A =
dilution series ° wtz} H]E o] %%fr% FAZE LA ve= Z}iﬁ}‘}i%% 2t
o= oAk whgo A=A ELISA S HE 9% serumd 55 AL F UASFS KW
thar 3pTt.
L0 2= 3hHA Xﬂ"—}/\] o AFE3FA W prediction-1 peptide 200ng-S multi-welld] & 3+
%, TGEV Eo] 34 g4 = Ast] 74 AEE HE Aozl S AFA 5 (A)
(B), ® (C) 1= 9] LﬂEEOﬂ BASE Rl xel] wel AHFE

E
i"#
~ 0
Sl
&
L
L o
o
N
E
O
. L
S
N
%

oZ:
O
o

= FHstATE WA
blockinge A4 FAIZF 8, 2nd HRP-&A 23 72 1;10000 vl &= A2 3k
A1ZE FaEld A viR|EE 71E @A|Ql TMB binding 2715 108, 208, 2 30%-oA 27+
IR EE A3t (27 32). TMB binding A3HS 208 °1 FAS A% p-1 9
7ol vlal p-29F d M9 whgFko] Ao m FUbekslal, Foluvh A AT
o 5] gto]l F7FsFt). o= TGEV Eol4 ukg-o ZF7lel] &%k Ao]7] Hrli= background
of o3k Fhel Frhel oJgivial MY AEHow A aHzE vuEsls W TMB

binding& 10802 3= Ao 714 £2& 2702 Hugr)
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Fig. 30 Establishment of ELISA condition for detection of mouse-derived serum against
TGEV specific
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Fig. 31 Comparison of antibody to serial dilution of serum at A™ or 10" sample
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~ 04
g 03
.,lE; 02
.D 4
n-1 n-2 p-1 p-2 d
blocking : 2hr, RT
sample binding : 1hr, RT
2™ Ab. binding : 1hr, RT (1:10,000)
0.5 detection : 10 min
- 04 &5
g o3
2
£ 02 3
z
0
n-1 n-2 p-1 p-2 d
blocking : 2hr, RT
sample binding : 1hr, RT
27 Ab, binding : 1hr, RT (1:10,000)
0.5 detection : 20 min
~ 04 '
£
S 03
g 02 -
= 01
0
11 n=2 p-1 p-2 d

blecking : 2hr, RT

sample binding : 1hr, RT

2r Ab. binding @ 1hr, RT {1:10,000)
detection : 30 min

Fig. 32 Establishment of ELISA condition for detection of mouse-derived serum against
TGEV specific
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oj9} 7o Adg He
gk ELISA A 38& F3333t).
A Gl o] s A3 buffer £A4S Lolr ] 9dke] ofdlel] AR
bufferE Ao 2 peptide aP3e] FFwE v watdch Aol A& buffers

o}

oz F5o AA-wd TGEV dddds 3

e
Ol
o
)

_\7\_1‘

ofN
i
M fo

8
b

- I 2
1. QB buffer : 100 mM KPO4 (pH7.8)
1mM EDTA
196 Triton X-100
10% glycerol
1mM DTT

2. PBS buffer: 100 mM PBS (7.4)
1 mM EDTA
0.01 9 2-mercapto EtOH

3. SDS buffer: 4 %% SDS
5 9 sucrose
10 9% PVP
0.3 % DTT
20 mM Sodium phosphate (pH7.0)

4. Extraction buffer : 50 mM Tris (pH7.4)
100 nM NacCl
1 mM EDTA
0.05 % Triton X-100
50 mM Na-Ascorbate

Ad Ay 100mM KPO4A(DIH7.8), 1mM EDTA, 1% Triton X-100, 10% glycerol®} 1mM
DTTE ¥3F3}= QB bufferol 4] 71 =2 TGEV-E0]4 T3 =& KU

4. 2= ”}—?‘ie o] &3 ZA-Fd TGEV @A Wdury fw A3

AE-fry A Aoz &5 HUHE 8 dAF R ATE A E o] &3 W
% (Immunization test) 23S FdsAth FAHAIAA2EA(P-2)E tFoz 224038}
of AAARE W3 F FHE AXAFEE GFA slicedr v, freeze-dryerol A <A 3HA
FES AAZ L et 2 A FFEAAXNA(TSP) S F%5 ¢ HFsstd

A&
TSP extracts& vh%2 7 g-Fofol AL&3F3tt
Mice immunization éﬁé% they 2o Ay R Uro] 8oy, viE viegE 2
57 E e 7] T 20g AFE AU
| 5ol ofa] Aoz Al
Ade A Aelgtel gk 724 FAASHA 22 vk A (BAF 10g)

e o
5
—
=
BN
-
fu
S~
e
O
a2
eor
M

ol
ol o] thal EZTEA peptidedd(Bug)e] FFFAbel 93 immunization

Fojol o3t FAFARE Lol 7] 938 peptided Y (50ug) ] oral Fofel <
immunization *| 2] -

YPTGEV wi Aol 213 Mice immunization 2o 24 AFFo &3 ?'%}iﬂﬁﬂ/“
olx 7] flsle] el AAFE &S 1g (A), bg (B), 10g (C), ¥ 15g (D)<}
0}04 = g stel vt

)
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T

S &

m\l
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AT EHE o83 18 Fo (Fo4% 500uDE Y Aoz F 33 AAFY o,
o] Wl adjuvant cholera toxin 10ugs A@AA R} &35t Fo3dth. +5FALY
CT olFHEY old 139 complete freund oFFHEZE. 2319 33 # = incomplete
freund oFTFHEE ZH7} AFE3FA T 357e] 144 2) primmingell ©]o 8FFol| peptide 3
Y-S o] 83t boostings AAEAI o AFHE immunization FF A, I F A5
Ao = 10F 74 g3kl
A WA AnE v PAA3
el AbEF w9k fFARSE 5
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CpG complete or mcomplete freund adjuvants, Z218]3 2= FEA4-S VWP ofFHE
CTE 650.13mIU, CpGel - 528483mlIU, M EF=&55 AFE3A-S 4% 5156.28mIU &=
UeR AT 45 5 LA} i ‘%‘lo Frieol = ofsrH Eol wAIgle] AAdhe HERHA #ske
] 8F hoosting & 105 A ZAFol A ol A wold F9)3t 338 KAtk vlElo}H 2 o]
= 3e ¥} o}‘; A2 HEo] Al = oligonucleotides containing immunostimulatory
CpGe] #to g, HBVE @dshs 4xke) dg-Fof el CTe a7t 7P &7
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Fig. 34. TGEV &4
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P-1 (peptide 5% - 5 ug) : 57}
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- a (potato—derived TGEV- FW 1 g) : 57}

- b (potato—derived TGEV- FW 5 g) : 59}
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- d (potato-derived TGEV- FW 15 g) : 5w}
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7h AE AR
7ALe] FT-1IR A9 E AFEE A8+ ET9 Desiree, A ASA ¢l PHBV-8 ¥
Tgev P2 A9 547
. FT-IR =FE" XAk
MNEF 524x% ZAA B2 20 mg® 4389 15ml EP tubeol Z7; =4W])&tar, 7F tube
ol 20% MeOH &g 200ul H7pstel 2 HelFErh 20% MeOH7F H7Fd A#F 50T
waterbatholl A 20%-3F &8 Shoh 202 A5 A& 7] A 13,000rpme. 2 1583
st dAEE7E 2ud AlZR 1.5ml tubeol FEE FFHE FA ,
13,000rpmell A A Zg st M AZ7F Alojd #4 A g Fd|siv. =8 34 75
3%4-well ZnSe plate Ao ZH7F Sul A B3, 37CoA Ax Azl FT-IR
spectrometerv Tensor 27, Bruker Optics GmbH, Ettlingen, Germany <
7nSe plateZ Tensor 279 4F%)3la OPUS software (version 6.5)% ©]&3%o] FT-1 )
EHS ZASY Y FT-IR ~2¥EZ L2 FT-IR spectrometer (Bruker Tensor27)ol Zzk#
HTS-XT 3E& As3t AAE o]fsto] 2FAERS AT 72 Al29 FT-IR &9 E
#2 IR globar F9E o]§3ko] DTGS HAE71=2 &4 3o AAE-L £ 400 - 4000
m W9, dem 17}7“& F 1283 Wk 2AF F ool it A ES FojE #Ao] AL
0} 3tk FT-IR A~ EY A= 2 Al&Y 9% WkHE ZAL8A Y FT-IR ~¥9EH A}
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(ver 25)% o]g3lo] #3330t} Baseline w A& Y& FT-IR ~HEY 24 g ok #
2(800-1800cm o) FHEZ 002 A on PR o2 Haslsly] Yate] 7 &
HEYS FY WA O =E normalization 3 Th o] F Ho|E 2] mean centering 3}4-S A A
22F M &% o v AN 48 913 1EstE dolHE ARESEATE o] eF o] 7t
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- 3 EF9 #A FI-IR ~¥9E"S vw248 A7} amide region (170071550 cm ),
lipids/fatty region (150071350cm ™) carbohydrate region (11007900cm Dol Al A A A1 A}
AbEe] A A Aolrk dEs ¢ & UTHALE 37, A).

- FT-IR 2=¥9E" do]ge PCA ¥4 ZA3 PCA score plots X 3572 7ZAF Des,
PH-8, Tgevy A& 7to]| W9l 18S dAsta 2}031 PC score 1, 2% Z}7} & wWo| g9
54.2%, 17.8%% 247+ veblal glo] & 72%9] Wol&s yehlia vt o] Ay 7 3
Tl 2 thALA o] el o] Aoldhe UEtAL Qe ol ml (17 37. B).

- PCA score plot ZJolA Z2he] 1% & T8% 9%E o= FT-IR =¥
EYs gk Ay a9 1AdA HoE AHE &3 Ae FAgE FT-IR
spectral region®] #AF @l 1HF o] F Q3 =5 ¢ F YA HE
37C).
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37N AR 2kele] hAA] sfElo] Aol dhE WoFal QIvH(ILE 37D).

O
o
M
i
=
o 30 3 o
o o o m
X o

2
<,

12
ot
o
_?L
Rl

o]
A

o

fl

w

£ 9 T o
o Ko & du

2 g Hom 7

7291 Desiree, &

iy N

=
2

A9l pHBV-8 ¥ Tgev P2
H}E 4L Aoz AnH. wEhA :‘ir—i Az FR7F wolA
o] Zolgt FHMIA AA #lE FUHHoR gudd
FT-IR%oIA dAdgA pHBV—8 2 Tgev P2 #A 491
Ao} ofvitEo] FEH = amide region (170071550 cm el A o] S
2 =& Aoz wa A, Carbohydrate region (11007900cm 1)l A= pHBV-
Zhelo] Wls sugar compounds®] FHeFo] A owm AA ) okA siy Hk 4o]d

tt.

=
>
>
ﬁ,
&
rT
4=
o,
)

1

acs

flo to

> o
BX
-4
o
=

o x
£
N
fu

LAV

o 2 fo

r—,—d OO
pas

1

il

98



p

Absorbance

0

Loading value

Wave length (em™)

0.004

0.003 |-

PC 2 (17.8%)
= =
g g

s
g

L I I
0003 0,002 001 0.004 0.0

PC 1(54.2%)

Fig. 37 ## FT-IR ~HEH dHoly v 4 &4

99



2 WA BF AR AR FF 24

7h Am AR
#Ae] FT-IR 2~ E7 240 A8 AlEE di&7-9) Desiree, A A A2 pHBV-8 ¥
Tgev P2 AR #470% £ A3

. AES e Megazyme total starch assay kitE AR&3lo] #4331}

1 Megazyme Total Starch Assay kitE 0|28} Megazyme Total Starch Assay Procedure (2009)8 £=H &t gt o
2 EZFEoN EE 22 2450

2 HIYF =721 €2 52 AZxe EFely MRS UA Ar2oM &4 22 = 0.5 mm H|of| S1+ Azl = 10mg
o "=otA Algsto] 2 ARY 34y ZHE0

3. Heot AR 10 mgE FE8 Rl FEA6x 120 mm)tf| B30 7HEA FE8 {FE HEY 20|=5 ¢ = 80%

ethanol 50 ulZ E7}5t0 E86I0 A|E7F AL EE SO}

4, 100 mM sodium acetate buffer, pH 5.0 220f 28| = thermostable a-amylase (30 Units) 0.3 mIE ZA| & 715}
0 E =S T Fe 20M 62 8BS AZICEL =ES Z0{2[E EEYFL LS oF7| 5 gt & 220kt
870 si0f Zt.
BhZS = 50°CH| &7 amyloglucosidase (33 Units) 10 ulE &7tola =

20| B ==E22 15 ml falcon tubed]] 7|1 HEHY 2 =2
Z10ml2 TESICH
3000 rpmOjl A 1027 2Al 23] = LA 228 4ZHS A E22 g7ICH
== 0.1mlE Hall M| &2| F=20| ¥ GOPOD Reagent (Potassium phosphate buffer 0.26 M, pH 7.4, p-
hydroxybenzoic acid 0.22 M and sodium azide 0.4 % w/v) 3 mlE & 75t 50°CO| A 2027t 12 = 510 nmof|
M EZEE ZHICL A| 22} EH Reagent blank®} standard solution2 HH| £H| = EZ = £ ZHIICL

9. Glucose controls2+£ glucose standard solution (1 mg/ml) 0.1 ml, reagent blank solution2 water 0.1 mlof z}
Z} GOPOP reagent 3 mlE Z&tst 2o = |
10. Mz & FE 2 CHE0F 20| A4tk

Starch, % w/w dry wt. basis = A, x F x FV/0.1 x 1/1000 x 100/W x 162/180
=My x /W x FV x 0.9

Ap = Absorbance (reaction) read against the reagent blank.

F = 100 (ug of D-glucose)/absorbance for 100 ug of glucose

W = The weight in milligrams (‘as is’ basis) of the flour analyzed.

FV = Final volume

162/180 = Adjustment from free D-glucose to anhydro D-glucose

- ZE7¢l Desiree, @234 ¢l pHBV-8 ¥ Tgev P2 7A1e] S4Ax FEUzHE AE
FS XA A3} Desiree= 58.4+3.2(%) w/w, dry wt, pHBV-8% 56.0+2 28] 3l Tgev
P2 5264212 7 2= A& dheFo] & xolE Ho|A| &sith £3] FT-IR ¥ EF
2+e Al Carbohydrate region (11007900cm 1)l Al sugar compounds 3+#Fo] wre Ao = o4
Q¥ pHBV-8 #Fel2] 4% total starch ol vhE 28kl vl 2 57!

& AT

s}
=1
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Starch content
(% wiw dry wt.)

Desiree pHbv-8 Tgev P2
Fig. 38 Starch analysis of transgenic potato expressing HBsAg or TGEV
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3. 7FAFe] total phenolic compounds $FHaF ZA}

7h A8 A E:
AAe] FT-R 23 Eg $40) g5 Asi o272 Desiree, 24842 pHBV-8 4
Tgev P2 744¢] s27x &2& AF&3oT

Analysis of total phenolics contents

M

1}, Total phenolic compounds &% FAF TZ2474% % 100mgs 1.5ml EP tubeo] YiL
80% EtOH 500ul @7}&‘:} 80% EtOHeo] #H7td AEE & &3slar 95TelA 583t
FES S FEE AREE 12000rpmol A 1583 YA sta e s M ZF 1.5ml EP
tube =t AZ+= DW 830ulel 2N Folin—-Ciocalteu’s phenol 50uls #H7Fslal 209%
NazCOs 100ul ¢} sample extracts 20ulE #7138t <& volume©] Imle] A 4] so,
3 Control® AFgE &4 DW 850ule]l 2N Folin-Ciocalteu’s phenol 50ul € 20%
Na;COs 100ul  H7psle]  #uljsn, FhHjg &2 2023 F2olAl  incubation %
725nmell A FFEE FA s

- & 721 Desiree, 3

phenolic compounds

174 gh A1)l pHBV-8 % Tgev P2 ##ke] 23 x ¥ 25H Total
ZAF3E A3} Desireer= 761.34+4.47 (ug Chloroginic acid
equivalent/100mg of dry wt), pHBV-8i 850.49£7.61 1#] 3 Tgev P2+ 807.79£10.3% 3
Azt ghQlo] tizxoll wlal Fhafo] 3t FUFSE AS UEhdS & A

e mN
ot
o
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e Y = 00440 + 0.02
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Bey
=
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g Chicroginic acid equivalent' D0mg of dry wi)
g

w
Chla jug) Desirea pHbv-8 Tgev P2

Fig. 39 Analysis of total phenolic compound of transgenic potato expressing HBsAg or
TGEV
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4. A2 Total flavonoids S ZA}

7h AE AR

724ALe] FT-IR A9 E Mo| AlgH AlE3E thET-¢1 Desiree, FAAEA 291 pHBV-8 %
Tgev P2 AR #470% £ A3

. 7249 total flavonoids &3 FA: FAAZX £ 10mgS 15ml EP tubedl %3l 1009
EtOH Imls 7}k & 1413 59t A=A incubationdtt}. oA FE5d AR FE59
0.1ml¥} F7/F 04mlE A7ste] F 0.6mle EFalA #=hl gtk 39 0.5mlel 5% NaNO-
0.03mle #H7Fste] 1023 wvh& A7t 1023 3-8 Azl 2= 10% AlCls €<% 0.03mls
A7rsbe] 183k o wkEAZITh WhE Azl & 1M NaOH 0.2mle 7hetar wkgofo] 3

N

of 1

|
.37} Imle] ¥%% S745 A7Fet #2099 A 55 510nmol A &3 5=E AR total
flavonoidsE A #3kt}l. Catechin(100 mg/ml)-S reference compounds® AFg3lo] A=
rde o= 9}1\1;]_

- hZ7< Desiree, B A AZA 2 pHBV-8 @ Tgev P2 72 TAAX EZZHEYE total
flavonoids &S F A} A3 Desireet= 63.44+0.0 (ug catechin equivalent/100mg of dry
wt), pHBV-8+ 26.88+0.06 Z12]3 Tgev P2+ 56.99£0.15% tx77F A Hds #<lo] nl
oFt ko 53] pHBV-8& thix+-o vlaf 28 Ax ko] AashE & F AU
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5. #AFe] Total carotenoids &k ZA}

7h AE AR
7Ake] FT-IR A9 AbRE A8 ) EZT¢ Desiree, 8243421 pHBV-8 ¥
Tgev P2 7#+e] & &
. A9 total carotenoids ¥ FAE FAHAE BE 20mgs EP tubeol] @il 80%
Acetone & 1ml #H7Fgtth. H7td A5 13,000pme.= 583 A4 E
AARY F ATAS AZE tubedl A F=RIY. E=HE F
FrE AU A 3 19 350nm T 750nmeol A

TREE Ao ALY AFgAS FASH] 9t A s ERE M FF =V
750nmell A 0 2.2, 663, 645 18] 3L 470nmol Al 0.3 7 0.85 AlolE - =
Z4H ZFEE o] £3lo] ZZ; chlrophyll ¥ carotenoids &3-S A3 T A #FA 4k
AFEE e gad 2

Chla (ug/mD=12.25A6:3-2.79A 617

Chly (ug/mD=21.50As:7-5.1Ass3

Carx-o (ug/mD=(1000A470-1.82Chl,-85.02Chly,)/ 198

spectrophotometerZ ©]-&3lo] &

- Z72 Desiree, @& A pHBV-8 2 Tgev P2 729 FZ20%& FEEZFH total
carotenoids S FAMS A3 Desiree 0.098+0.005 (mg/g dw), pHBV-8% 0.062+0.007
183l Tgev P2+ 0.157+0.002% Tgev P27} 7} ko] Hrow pHBV-8% $haFo| 7}

& sk
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Fig. 41 Analysis of total carotenoids of transgenic potato expressing HBsAg or TGEV
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- TGEVEHgAa @y 957
9 ZH = ksl
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Az A AL 9w @ =2 | 30 | FA-frel TGEV 39& o] &,
RO w8 g9l RALS Aso] A
N 3. 33]%0o] 13] bhoosting 3ot
10F7F Bt 34 dA e &
-AEAY =§¢ 0.7kb TGEV
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ks Yo A A # 10 HTAdsto] dst= FA A
ELISA ##43 2+ v} 2.2
- Al#|F2 ELISAktE 9
manual ELISAZ7A 3¢
OTGEV ¢ - FEAH A= 5 SA out
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2V 1y gan PHBV-8S o9 24 % 37 10 | 243
AL LELITE;ﬁ 2 - FF 522 9% 994 24
Qo1 | Al 5 3
A EE8
o w L -
L E L, o Wl =7 S oak g - Y9 Fc fragments E=YsH
o o 10 2 Fde delivery T2 =
Fee} =9 oJuA AFE WA
- Dosage ZAAF 0.02ug”
o  7T$-2 Vaccination 3ot q | 30ug VAl ZhZke] dosageol © g
(oral administration schedule) A 94
- Fo Sl 2 Fo A7 A
- Aol Y8 ukE Ko A&
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o TGEV 941§ #2449
A% A A% g7 9 5

s
3 9

100

100

o HBVHAE A
K

L
o2

100

PHBV-8¢ <3 #4 2 &=
4

o Wl F7 S fsk A
Fco] &59)

¥4 Fc fragmentE =
delivery £ 88 Foluxl o

o0

o mk$~  Vaccination #e}
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