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Z Abstract

As part of safety evaluation of 2A (amono acid), PAT (phosphinotricin Acetyl-transferase), Ctrl (Carotene desaturase)
and PSY (phytoene synthase), the expressed proteins inserted to Fcarotene Biofortified rice were tested for
antigencity test. As a result, the group of administering high-concentration PAT, the expressed protein, showed
a great content of total WBC; however, other expressed proteins did not show much difference. Against ASA
(Active Systemic Anaphylaxis) test, the group of administering high-concentration PAT, the expressed protein,
showed mild or medium degree of symptoms, but there was no dead entity. According to the result of the
PCA (Passive Cutaneous Anaphylaxis test), the group of administering high-concentration PAT, 2A, PSY, and mixture
of expressed proteins indicated positive response in low anti-serum concentration, and the group of administering
the clinical concentration of mixture indicated mild positive response. However, because the group of administering
the clinical concentration of expressed proteins, PAT, 2A, PSY, and Ctrl, did not show positive response, it is
thought that IgE is not generated. Further studies are needed to verify the safety of Scarotene Biofortified rice.
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2009; Metcal fe 2005; Goodman %, 2005; Spok %, 2005;
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B0 ARSE AJEEA 2A(amono acid, Mw: 220 Da,
S50 95%0]45, PAT(phosphinotricin Acetyl-transferase,
Mw: 20 KDa, +%: 85%), CtrI{Carotene desaturase, Mw:
53 kDa, 5k 82%), PSY(phytoene synthase, Mw: 46 kDa,
LI 76%) = FEATA ) L 11EhY] AEOH A Hof A
Ao Mg,

Aol AN 7 AT S | vffoll A HEEe ¢
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o] 4%0] WATN U] Fol5EE AN 439 ©
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o Eoet 2ALow): 0.2 ug/100 g, 2A(High): 2 1g/100 g,
PAT(Low): 10 yg/100 g, PAT(High): 100 pg/100 g CtrI(Low):
445 1g/100 g, Ctrl(High) : 44.5 ug/100 g, PSY(Low) 454 ug/
100 g, PSY(High): 454 ng/100 gO.& s}gich. 4% vhid 5
SHEO B Mix. (Low) : 2A:PAT:CaT:PSY = 0.2:10:4.45;
454(vIviviv), Mix.(High) : 2A:PAT:Cal:PSY = 2:100:44.5:
454(viviviv) @ N1 & R Zgfste] AlgR AHRL R
ovalbuming 5 mg/mL2 AR} AR}
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71V Z(Dunkin Hartleyd)< & 5 5

3] 91k} o ASFELE ohbBEAIAGIAY 5 Bl

YD A8 wxgowag—w%wm, 2010).
+

rie, SUFERL 11 4

= A

e

:El’ﬂ

0]
G 1

15,

~

F

2 AR o Srlely LGB ASBAL S 234 2C,
5% 55 + 5% Hi7] 10-15/hr, 29 12477 % 2% 200-300
Luxo|1aL, 7|1} AR 7]Uel§ 13 AR(LabDiet 5025)



suETsYEy
g 3t ol FohELA 7](Baker system 9118 Hematology

Analyzer. Biochem Immunosystems Inc., U.S.)& A3
o FUBTIEE 2He90

OfLFEEIA|ALTHSAIR

=

ORFHTA| AL THRAF(ASA, Active Systemic Anaphy-
laxis test)of A= 300 + 50 g2] Hartley#| =71 7] o Z+ A]
g 3 S/t (Saline)2 Y50l 33] 4 £ 93] T3} £
oIa} 1, At ZTAE Ovalbumini} FCA(Freund’s complete
adjuvant)®} FIA(Freund’s incomplete adjuvant)S ARE-5t
of dFYof 1Y & 33 75Kt FE2742F 229 3 7
Zhe] Folgaf 5 180 S AL, 607 5

A& WHBIHTHAF A oA, 1999).
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= & w3t
(Restlessness), 7] ®(Piloerection), A& (Tremor), & &
A2 7|1} gF2-(Rubbing or licking nose)2] A
i, Sek[t]e As S &7 AA7(Sneezing), 717
(Coughing), Z5% % (Hyperpnea), Bl ke(Urination), BfH
%5 (Lacrimation)®] Z4o] e, 5%
[++]-2 35L3H(Dyspnea), A A 2= 42](Rhonchus),
M Cyanosis), HPE0K Staggering gait), =2 Jumping),
H A2 31 =522} (Gasping and writhing), 4 #(Convulsion),
2] 9l(Side position), Cheyne-Stoke 380 ZAfo| L}ERS o
ol, AFE Al [H+1=2 PAsFATH A E ] FE2H %, 1999).
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ke A8l 485t gint.

300 + 50 gf HartleyA| 570 7] Foll 24 Aol 9l 2/dh
7Saline) & A2lo] 38 4] % 98] o} olalol, o
242 Ovalbumin®} FCA(Freund’s complete adjuvant)
9} FIA(Freund’s incomplete adjuvant)E ARg-sto] d54
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SO YuEelF AL Rold FRAL Aza:
157} 3171702 7421 300 + 50 g9 Hartley] %1 /1]
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Fig. 1. Body weight of guinea pig for study weeks.

2A : amono acid, PAT : phosphinotricin Acetyl-transferase,
Ctrl : Carotene desaturase, PSY : phytoene synthase, Negative :
Saline, Positive : Ovalbumin, L : Low, H : High, 2A Low :
0.2 ug/100 g, 2A High 2 ug/100 g, PAT Low 10 ug/ 100 g,
PAT High 100 ug/100 g, Ctrl Low : 4.45 ug/100 g, Ctrl High
: 44.5 ug/100 g, PSY Low 45.4 ug/100 g, PSY High 454 ug/
100 g, Mix. Low : 2A:PAT:Ctul:PSY = 0.2:10:4.45:45.4 (V/VNIV),
Mix. High : 2A:PAT:Ctrl:PSY = 2:100:44.5:454 (v/v/v/v), Ovalbumin
: 5 mg/mL
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Table 1. Total WBC contents for guinea pig

Groups WBC (10*/mm’)
Negative 3.20+0.49
L 4.65+1.93
PAT o 65193
High 9.60+0.50
Low 4.87+£2.60
Ctrl )
High 6.53+1.69
A Low 5.67+1.50
High 5.67+1.51
L 404 0.02
pSY <')w 340+ 0.0
High 5134190
L 28+1.80
Mix. ?W 5 5
High 570+1.16
Positive 756287

2A : amono acid, PAT : phosphinotricin Acetyl-transferase,
CtrI - Carotene desaturase, PSY : phytoene synthase, Negative
: Saline, Positive : Ovalbumin, 2A Low : 0.2 ug/100 g, 2A
High 2 ug/100 g, PAT Low 10 ug/ 100 g, PAT High 100 ug/
100 g, Ctrl Low : 4.45 pg/100 g, Ctrl High : 44.5 pg/100 g,
PSY Low 45.4 pg/100 g, PSY High 454 ug/100 g, Mix. Low :
2APAT:Cul:PSY = 0.2:10:4.45:45.4 (v/viv/v), Mix. High :
2A:PAT:Cal:PSY = 2:100:44.5:454 (viviviv), Ovalbumin : 5 mg/mlL
“p>0.01, 7 p>0.001

Table 2. Anaphylaxis symptoms of each groups of guinea pig
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No. of Severity of anaphylaxis
Sensitization Challenge aminals - + + ++ +++  Positive ratio
Negative Saline 5 5 - - - - 0/5
Low . 5 5 - - - - 0/5
PAT ] PAT High
High 5 - 2 - 3 - 5/5
Low 5 5 - - - - 0/5
Curl . Cul High
High 5 5 - - - - /5
Low . 5 5 - - - - 0/5
2A ) 2A High
High 5 2 - - - - 0/5
Low . 5 5 - - - - 0/5
PSY . PSY High
High 5 5 - - - - 0/5
. Low . 5 5 - - - - 0/5
Mix ) Mix. High
High 5 5 - - - - 0/5
Positive Ovalbumin 5 - - - - 5 5/5

2A : amono acid, PAT : phosphinotricin Acetyl-transferase, Ctrl : Carotene desaturase, PSY : phytoene synthase, Negative : Saline,
Positive : Ovalbumin, 2A Low : 0.2 ug/100 g, 2A High 2 pg/100 g, PAT Low 10 ug/100 g, PAT High 100 pg/100 g, Cul Low :
4.45 ng/100 g, Cul High : 44.5 ng/100 g, PSY Low 45.4 1g/100 g, PSY High 454 ug/100 g, Mix. Low : 2A:PAT:Ctrl:PSY = 0.2:
10:4.45:45.4 (v/viviv), Mix. High : 2A:PAT:Ctrl:PSY = 2:100:44.5:454 (v/v/v/v), Ovalbumin : 5 mg/mL
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Table 3. Passive cutaneous anaphylaxis test of guinea pig
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Continued

No. of
Serum

Mark of 0
animal

Challenging

AR S R L L K A )
antigen

Low

<0
<0

- - - - - - - <0

<0

2A

High

Low

PSY

High

Low

Mix.

High

BW N = Db W N =R W N = BN = R W RN O W e
H
i
'

+ o+ o+ o+

2 5 +

<?

+ : Positive reaction, ‘-

' Negative reaction, 2A : amono acid, PAT : phosphinotricin Acetyl-transferase, CtrI :

Carotene desaturase,

PSY : phytoene synthase, Negative : Saline, Positive : Ovalbumin, 2A Low : 0.2 ug/100 g, 2A High 2 ug/100 g, PAT Low 10 pg/
100 g, PAT High 100 pg/100 g, Ctrl Low : 4.45 ng/100 g, Ctrl High : 44.5 pg/100 g, PSY Low 45.4 ug/100 g, PSY High 454 ug/
100 g, Mix. Low : 2A:PAT:Cul:PSY = 0.2:10:4.45:45.4 (v/v/v/v), Mix. High : 2A:PAT:Ctrl:PSY = 2:100:44.5:454 (v/v/v/v), Ovalbumin

: 5 mg/mL
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Negatun (Saine)

Positive PAT (Low)

2A (Low)

2A (High) PSY (Low)

Fig. 2. Photographs of Passive cutaneous anaphylaxis test.
‘+’ : Positive reaction, ‘-’
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PAT (High) Ctrl (Low) Ctrl (High)

PSY (High)

Mix. (Low)

Mix. (High)

: Negative reaction, 2A : amono acid, PAT : phosphinotricin Acetyl-transferase, Ctrl : Carotene desaturase,

PSY : phytoene synthase, Negative : Saline, Positive : Ovalbumin, 2A Low : 0.2 ug/100 g, 2A High 2 ug/100 g, PAT Low 10 ug/
100 g, PAT High 100 ug/100 g, Ctl Low : 4.45 ng/100 g, Ctrl High : 44.5 ug/100 g, PSY Low 45.4 1g/100 g, PSY High 454 ug/
100 g, Mix. Low : 2A:PAT:CtrI:PSY = 0.2:10:4.45:45.4 (v/v/v/v), Mix. High : 2A:PAT:Ctrl:PSY = 2:100:44.5:454 (v/v/v/v), Ovalbumin

: 5 mg/mL
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