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Changes in the Concept of Nutrients and Transition of Plant Breeding
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ABSTRACT During the first half of twentieth century, even though the importance of non-calorie essential
micronutrients of 13 vitamins and 17 minerals has been known to alleviate nutritional disorder; the primary
objective of agriculture and plant breeding programs has been to increase the productivity and seed yields, and
macronutrients of proteins, fats, and carbohydrates made up the bulk of foodstuff which were used primarily as an
energy source. In the last decade it has been found that non-essential micronutrients encompass a vast group of
phytochemicals including antioxidants that are not strictly required in the diet but when present at sufficient levels
work as health-promoting chemicals. Nowadays agricultural crops are grown for health rather than for food or fiber,
and modifying the nutritional compositions of plant foods has become an urgent health issue. To ensure an ade-
quate intake of essential vitamins and minerals, and to increase the consumption of health-promoting phytochem-
icals, the researches on plant secondary metabolism have been made. The attempt to improve nutritional quality of
crops has been blocked by a lack of basic knowledge of plant metabolism. The advent of genomics era enabled
new approaches to make crossing regardless of species, family, or phylum barriers, and the accumulation in our
basic knowledge on plant secondary metabolism during the coming decade would be tremendous. As the major
staple crops contain insufficient amount of many micronutrients, fortification strategy will be a necessary practice.
Elevated intake of specific vitamins, C, E, and B-carotene, mineral selenium, antioxidants, and phytochemicals
significantly reduces the risk of chronic disease such as cancer, cardiovascular disorder, diabetis, and other degen-
erative disease associated with aging. As the attempt to improve the nutritional quality of crops requires the basic
knowledges on plant metabolism, plant biochemistry, human physiology, and food chemistry, strong interdisplinary
collaboration among plant bictechnologists, human nutritionists, and food scientists will be needed. Inhibition of
cancer, cardiovascular disease, and other degenerative disorder may be the biggest goal facing nutritional plant
breeders. But the assumption that simply increasing dietary level of any compound will necessarily improve human
health is a dangerous idea because many plant secondary products and dietary contaminants have paradoxical
(hormetic) effects. Before biotechnical manipulation is undertaken to elevate or reduce any individual constituent of
crops, the contribution of the micronutrient to human health must first be investigated.
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Table 1. Some classes of phytochemicals with health-promoting properties, active compounds, and plant sources.

Diseases ameliorated
or prevented

Phytochemical Class
(no. of compounds)

Example active compound and plant source
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3 | e
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0 S —Gilc
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Resveratrol (red wine, red grapes)
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ol A2A XA HIL 8 dF EGAES g1, 230

FeT 43¢ ¢ = Yk

[e] Wl
o], phenol o] £33 g Aot 2E AF(EH), EEX
Aol AEHel 9, B3] FARY m, sleHTel] wrl
Lignin 71A14 AF Ago|9o] F23 HI7|5% 7MA T
ATk 2L BHH A FES Hol2A BHYE etHo R
T EESAM ZAHTEC] A3E B Al7Ith 3 cellulosel}
Tl go] ARFO TN o]F EA A3E W 2
Ao 2 diSEiM Hhdae] A WS e
A& AA(F)E IA FESNA carotenoid$} flavonoid
o F AYE E/T 4 vk Carotenoidoll $81= AL A,
LAX| A KMol terpenocid3}ilE-o] Y, flavonoid Al G FE
phenol 3}§HE-0|t}. FlavonoidAl9] th&E 22l AL anthocyanin
Mg A4, pinkd), AY, A 5 oheksith oy A&
#49) anthocyanind 2= T, Z2F § TS HUAse F
83 985 3} Anthocyanin® position 3¢] THEo] ZAgtH
glycosideo] 3, 170l g3& F= QQAEZAM+ Bringdl) &
Z4+7) (OH)9} methoxyl (OCHz)719) 47, 3 &2} ester/l,
F8FA} (aromatic acid)®) ZEA), AIEW AE (vacuole)?] pH
& § 4 3Uth Anthocyanin M40 JS 7XE 9%
BT I carotenoid AlG 9] MA7t FESE= 47} Bol @7
Ae thekdt Mze] £3 2o} AR
LAl EolE flavonoidA Y 3 ZFZA] isoflavonoid7} A
A, 45715 anti-estrogenE#HE YeRlE Aol 9ok
Tannin phenol2] polymer (polyphenol) 24 4] E¢] Hto] 7=
7EAAL Utk 24580 He 2Fo tamino] EF o]
O AGo] AAET At (EE) FFE BETh & A}

»

2 ol i rlo
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X0,



&, 950 T2 amin®] FFo) B HEoh HE B
mgt). rlgage] B3% AECE tannin $Fo] @] =
o} A X559 polyphenol tannin?lH|, AXEF <] tannin
endotherin-19] #4J& A 3tch Endotherin-1& FAE 3
NANE 7150l ol ARHE 42 g ) W HEE
FE Hon A Sl Aidry I

AFol] 3HH50] 9IE phenold] OJHAIEEL JRE &
2 A7l Fode, 2L olgo] B 7T dtsiA
7] W Rolt}k wat AFxEA oldle) EX Avle) <kFI}

= o

olF 2Fol dtsiArt B

o= A Z 9] 8At3lH 5 vitamin C, E, Bcarotene 52
FUAT 250 SAE flavonoid®) ZFEHE Absh A Ho)
U FEZ 8}3 vt PhenolstgrEo] AEA da] A 9l
JE D EHE B Al 5% AR gAY ot
I X5l F83 985 & Aotk

Vitamin C

kol A% % vitamin 4% B4FL I vitamino] F
3 o A7l B4 2HE AH - Oske d ged g
ok 7HE HisS Af-shedl vitamin Bl (thiamine)S ¥ mg,
% oHo= vitamin C (ascorbic acid) ¥ mgg Mo
soj =, o] & IH HAPE J - X Feed g2
Zolth Vitamin C= 1H 65mg Bty ey oA 3y
W ooupell "agh ol Bajetar Q1zke] AAA WS £
shdle 9 ¥ vitamin Co] HF7F 85t 2 @ A
2+ 3 Pauling®AFE ol vitamin CE 3124l 65 mg |.&
AL PYA Abgeo] A%E KA S 10,000 mg ©)d
] vitamin C& AgFsoF st £, FA| 84|, Akslel A 1
AV HRTY I IS Sl el O T Fgol 2
the 2ol 14 Ho] Ji3%, Europe ZHaroll A UM o X%
g vitamin C 2,000~3,000 mg 437} “+2st=o itk $-2v
glellA = F2olok AL FES-S Ay Jeul A=
K Fohy A oY vitamin CHREE 2= §
Ad ZZ=olth

Sl A A3 Pauling®hAR= aminofg ) T2E W3O EA
Nobel H& W2 AW A{pEEQY T TY FIBEHO
E Nobel FHIEE Wro}l, 5+ H-5 NobelZEFo|7|1% vl 1
= BE WElEpe] of 223 vitamin CE2 #RA AT
AL d=d 7S AR, marmot (HEFER 2E FHO UF
Q] RERE), fruitba t GEEFEE #kol Al AR He g
7)) 35| mFLAER o] vitamin C §S B517]) wiEe] 8

£

o

3 vitamin CE &R A FHoF gri= ARl Ak a3
2o 2B So] PR3 %9 vitamin CE AR RS 2
AL 88 70kgS] AR 184 mge] vitamin CE A3 oF &
O3 AT Q5 FRERALS] oA = vitamin CE 717] o4,
PURE, Sf&system 73l AstRHE T AFE B0l UF &
£ A4 Tk

ARk WA= vitamin C7F 2R =T AP Ak
AT eJ3tM Aol collagenolzh= G4 TE @A
vitamin C7} B 8381tk y #o} 9 A]gt vitamin C&] 8.3 7%
< fiffeHe It R A& vitamin CE FA33H U
A5k 2B A= vitamin CE collagen§AJol|l 2= Zlo] ofy
T} collagen FET s R0 A B+ gtk 2 &)
collageno} gedlx 2]20] vitamin CE FAFth= A
vitamin C7} collagenolj 2t B 23t Ro] ozl AL T
o} 2 Eol| A= vitamin C7} $5h el g A E2] 4HshH
FE wolsted & 988 dth

Vitamin C& 81375 o|9o] o8 Foldt 7|5& 71X
Itk A AEE A7l 7HE AYEA R vitamin C
E HAHSHA X3t AECE HIL JE FTEC marmots
ALT A HAE FA HoH 2H oldd] X5
o] ) vitamin CE F9 £ ¢+r} Vitamin AVt Ex 722
= A WA 3 A8
& Fothe AR vitamin
Cole o MistAlEo] 2R Z& vitamin C 2174 ofH
H2715E 7R ke A 3 o] Q9] 7)Fe]
AAA] obF 72 FHA RIIL Uk HT AAAEA M E
=5 R Foke] NobelZ B B A+ Foll vitamin C
o] AHe) 715E devls A7 Y Jdue AE E
o}% vitamin C9] 5248 & 4 Uk

$-2]7t vitamin CE AFSHA o]Zle] Ashrigola A=
FaEol AEWolA ditstagS stoh J9d HFHS
vitamin C7} 2% AWE FFHe AL oI dF- s I3
237)13e B3 A== o] S48l vitamin CE E5¢
AgrS dt}. Helicobacter pyloriths B2 Beto] AdA 94
Fo] F4o] HI AYS BN F|7|E S| vitamin C=
H. pylori®] HA2He-S AAgth & A& o3 44
AT AHEF Y SR Fopth 2% (3 KA F
FHA G vitamin CE 4338 B33 e PaA Al
AR AW PAEY F21& 5T old #AE vitamin C
FME ohF L B89 A tidAE 9FH7E AA
3 gas®] WAIE glojX|=d], olF S A7 m gk &
olalch Vitamin ALt EX vitamin C&} 740] 3871528 714
2 A vitamin C A A2871FE 7R & F= 58
vitamin At} Eoll&= gich

Stress" = 2 B "HIYAIE Y7otk stessol] sl F
3] g g2 A et 98 52 Al delr) A& A
of FolAl €tk “Fo] Bt = T stresso] 93l $-2] Foll

=

e &N rle
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‘ﬂi}ﬂ *@717‘3 BEHE AAUA BES gl stressE
A g B2 ZAAY Aiste] o7k fejia
Aol BorAlh Stressol <3 A7l uAE A

2 WASE o f314 HEolT),

Stressell = AAIF A% AT %7‘41751?_] e ‘»’l
o AAWAY DS 39 &
th AAIA stressAldlE MiH vitamin C9] %7} {E&
FAo] o7 gHlE & wok vitamin C7} §4 3]
th StressZ WS ] WAlehe fafitie] EE 9] ¢
vitamin C7} 22 % 7] uwj Fojt}k Vitamin C+= 929 #E7]%5
< sty B 4 itk ANF, &34 stressE Wo| e
ddilolAle B& &9 vitamin C A3 71 Y a3jch

+ ] s E3] pokfehn, EBE A
= 01‘3711 ZAgor dltl= & 2 macronutriento]] ¥ A
< 7184 gtvk a8y Sellddle B 1 S ol
vitamin®} mineral S micronutrient7} =2 3ltH= Al o] &

AHA G 43101] NMEEL A71E ZolsiAl HUS Bk

j}jt,

Mo W I AANTE F A% 28 A% 5 B 770
N A TaZe) B 54l BAE 29 28

-~

BRE THESS TSR A FAQe] HA 3iH 7
¥ I HHE A fraidtart Bojsten frafdtad
¢)&) mitochondria DNA7} £4YE 7 MIAEAEMYE (intracel-
lular scurvy)e] FEEHUA FHFo] A7, o] frafatael
ZAE&-& A=t dHatstadol Sle vitamino] B 2 8hth

Vitamin C4 E 2 A2 AER dsheld 28 988
skl A7E Al e diside SET vitamin CYAZEE
A4 7 ’\‘_}ﬁ}ao] KT= Sl BudddAe #5535
o Bes g ged 7}'—5 g w23 HA
vitamin CE go| E-&38}=5 &foF gt Vitamin C= K]
I AEGsi e HE &7t AR Be%E AR wele
FA 2l A S soFth Bt % ‘%%"ﬂ“&"ﬂ vitamin C©|

9]ol} vitamin E (tocophero) = E&7} glE ACE d#A Q)
th Vitamin E ©% %+ C EE #HIE 5 —’.’ A51Z 7)E I
HRAS O, 9 5 I dHSe IWE 4tk

Hormesis®] #%45

it HdE wol] HEH ol 22 o] P2 Fof
TEd I gox A% - F3A 28 Wl HE48E o
ii?)rﬂ Atk HD ALFol FRHH = AEFEA
**17171 A8 Ex A A2 e Fe E0
]Eﬁ‘ “H°ﬂ~

ic) effect7t Yth= Aojth
M) FULE IFE HE

(o

o] 2o Ha)A o471 A

3, 25 Wl dgatr] Haf 22k If9 o)z e
=, ]9 olAAME Folv LEEFE Wrh IHH 2
GEZolF . #EE AL I AFAFE FolW 23 AT .
27 fElaA #Hgdke F7F ok 7FE BlA (arsenic) )
cadmium R 718 24EHo|y EY HEE, AE AE
A5 ojdoly gtk I8 o] fEEHoletE A% AR
EP“* 8 A7l 28]y f-§3 o] Hrh HAE &

o ¥ XgoFo g 7YY cadiumE AL 2H

O]—H]-A(B oA sttt

Hormesis 2= A2 ol 714 Qe 43 (aﬁﬁﬂﬁ)‘d a3
e Qldl, 7H RS54 SRy it 52 Y
o A8 2 7AW o] AL A (low dose)S 3] 77kl
233 frolatAl AEarhe 4o g Toltk fEjdelx
‘Bo] Mo Eo| 5y 27 HOoW o] iy g Ao g

[
it}

=t o]Zio] hormesis©]t}. A& F §lo] B oAU AR
S TEY Yy o5 tlREo] AFmoiE - Eol
FAAEE AT AFFAME AT - A - FES 79
32 WHEE 7SN A £ Hormesise 334 (fEHEE
homeostasis)o] WHEHUS W 0|5 <) EAsH7] s A1l

Ty B3 ek
stz

o] 713lell 7] FHell s A3 H7Z $ith BE 4]
B2 QNN A& delslr] 3] Aol A5A) -
AFAS ke A7) B3 gEEAE el I gled,
ol EHEL WS HES 4% FE AF - TFol o
3 A5 LS ¥ W o AZARE Fe| Hy ZF
allergy 719402 283tk &, A7 BE AEL Alg
A AFL allergy s FLA7IE EAS 7Y dedl, A7k
FAA BEGH7 WA o] Faj - allergenp—*?
s}, TS 7IHA] Z1sks] ot 2y Abgel] mhet, 1 (
Bl wat 7}7) old #5 A W ghge] g A2 1%
Zolt}.

o5 dutedelre f714 BladiAlel Zid o
SRS ARSI ASAl - AFA & ohEY sk 27
7o) 75 f7lsaEEe] Z4Ee v k. I3
FNEAEES 75 AR gl MRS FAEE Adsin
JdR0] Ahoj7d Hdold EF A
do] A . AFEAL XL Yok B fUlEHe] obd
U¥HE™ (conventional farming)ol 4] /\Plﬂ 4? Tk 2R
AR I o] ZAasiA 28 A7 e 7R G
o} dubAulis o7 AatE HAES 7103 J"Ur AFHA
9] 259) A% - AFAAES /K de A
g dukAuie) A4 - Fdo] fUlFAEET ¢4 AF
o] ¥ A FIIFAERT § A7 fesivhe Ad4%

T gtk Agte] AAE T 9 7HR] oEed g ke

o9, hormetic effect



#7159 S DA Anthe U AT A FLS ®
o) B 7 YE AAE e R0l A% MIAE O #
stk Fgse AgEel 49 B3 ok

BRE WHO| U3 5

3t} macronutrient”} ¢17+2] kAol ARy YW Z37)
A, 21 & vitamin®} mineral
270, A7) A, Hghe AL A2z © A
7} %t} & calorie 2] EA) ol A] non-caloric 2] A2 M3
o} Wgko] EAIEHA calorie HF oA A} ©r4stES 7
o] A7t HAF] HQ3dt= AINE ARTE 2ol 94
© AEFH, e Haldtrt 3739 o8] A stressE
o2 A AVIE 9 B feiaAe] 94, F
a7} FA = A antioxidant AN 7 S E AT & - 4
FEHA A3 5 A o). AR AEE] 7R
U phytochenncal°1 FA% AL vk 2] EEARA
AT F% 273, 754“:‘-4 o - X5 SR 9L T Eof
phytochemicale] z}4-& A Aok
13%5¢] vitamin, 17272} mineral#} anitioxidant, phyto-

chemical & BT 284 2FAA 4F7} 7bssith 7 - Al
S5 AT AGFHAA ohe i 45U S Eol
ojo} Htkz WEo] dojuy Stk &Y olHEel AF
32 - ANE cloried 9] 71 o) Dud Ta)
3 S5, TRk Wzde] i) AdojEly & 4 gl
WRolgd P ofnjipAte] FHEG ¢ E £
5 S0, o)¥ £2 Ay dFde 23R
holesterolO] &k EAs) glo] A sk Ajga)
= FR o9 AdofsiA] Aok & Zlofth
94 ZAtoll= triple fusiondl] oJa] A7l whf-8)e I i
47138 w5 =X U4l vl (HI)
o] e, ¢ e FFIE tq é,
T FATE A7) &gt 7)) QA FA o)
WEAE SHEAM W G, uleRAE 28 43
ek 7 Hl-g7) P Bul-GEa) (exalbuminous seed)7t &)

<), 710 &= ACEE UFE BET T E, v,
7HA, At FAE, i - A - AR5 3 (drupe,
stone fruit)e] F2, Atz - #lF olZ (BLE, pome) HUS X,
B2 - i - ol E (almond) § AFAF (un)e] FAF §
o] Ytk
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vitamin, mineral
T Yt BT wie] EAgck 989 2 8, 9, He
© W7} 53] Aoy GIa FHE BE Ao gAY 1
A% AW (R FFAAM ] (RE), S99 2ol "ol
7t A (bram)Z H7] wfZel] & YIRS Hegs RS AR
A HE=thE As o ddols d7ke] Aoprhe H
gk energy7t BR&NA calorie 4]FQ) w45 AR d)

A= BiR7F FA& HITHE 7 Q7] wie] $28 £
HEL Mo ¥ 22 4
T4 E, ¥k, &5, almond, 27, 8k &

Wl A4k ZFE vitamin# mineralo] ZH-8jA] ¢ok4e] HI
2l & Utk 8 F2o] vl-HEAelA viEAE FAF A
3= Aol ulgk3sith

Bt HE

20417) Z2HE AR RS 7123 Y /F5] FER

v TATFY Fo A stk RS {A k=
v, A8EHFe 2y Bheh energyZt Q3 AlAA &
Z target”} macronutrient”} 53} calorie2]&-¢| 1 t}. Vitamin,
mineral 2] ¥kl =71} secondary metabolite7} o] 3}
v Al #HE YT AAF #4lo] ot sk I FAY
Hlokst 712X4 3 71e2E I8 A8y MEels e
g 4 T

259 F%40 Ug FAo| caloried]FQ ©HA - 7
. g38E = macronutriento]] A vitamin, mineral, antioxi-
dant, phytochemical ¥ micronutrient &0 2 7|&7, 32L&
Aujgtthe Zlo] Folvt HA/E d7] A Aol ofg} A
e A7) A% A= v 9], FF7NFOI transgene
AA AP AIX calode’} oFd micronutrient?] 49}
Mg ZHo 2 v ok

At 10087 genomics A9 Z#, FE&HHAE HEY
% HEDY A E oM 5T  9US ® ohg 5 E,
nAAEY Ax o4 F A 3 AT &, AE
secondary metabolitel] T3+ 78] 2 &) 3‘;—‘} 2oz o &
4| werdepae] Aol Fol opd ARFE AU} 5
I Utk AE9 secondary metabolismol] thel H-t9} pathway
g ZA3E 7)&0] J)EE 2, target compound & $HAIEI &
Hohe o #B9dhs A identifystyl E2j3 W F2
£9] micronutrient®] 7§ &) o]Fod = ok @A - A

T3E T3 @R mESARE HERE AEFEME)
9] 0.1%% <t =7] Wl 0|82 M| oty A7

ot

r

rOl

"d 59 HdizAle &A% - ERER T
g AAY Aol IHd AF9 ofH A&
A ]Zil‘”/} A SFEE7F gAHATL Azehes A
Adstch AE¢] o) AhAMMES o F-% hormetic (paradoxical)
effect7} Q7] WRo] AW EER}Eo] AZZAHRE s 2ks}7)
o §74 AZTS 7] Ao HENAS €5 T 4%
9] hormetic dose-response 7} =53] AEFolof stk
2| metabolic engineering, biochemical genomics, molecular
characterization £¢] Ao dramatic 3H], 35 A& 2] EAY

steh, QA S, AFSE 5 7R F3o) B2 A
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olth. warokie] Al BRI UMW,
4EHE, TQ FVSTILF 5 PR BB UE

o] 27HT.

FHA Bl AoMef 2HH

AEEFo] A FEEAAA o]Fo|F v meristem
ZA o] AU organized tissue©] 7] o] AT o)/ FE-Fol
EET AAL BEolte R Holdxr A7 sl e A
A Aol M TEEHT] diol BEERFL T
AAATE FAE Qi) 6 9= wipAdMELdE A4 vl
AL G A4 AN E 7)50M 8 Kpelr} gl
TENAT AN EE LRI replaceH = & Tk

Callus 22 ¢] X1} e FAIES] 7= © A7 o2
w2l 3173, @ Al X7} unorganized tissue$] callus & o1 2] o]
A 2gstte 27, @ AR Fo] BEHE BES dis-
order7} ANTHE 0] 8 @ in vivo AEO A= o] AR E 9] 24
o] AAMEET A oA A7 wiol] o] A ET}
AYE SHoA ZelEE £7F BAIRE callus A E7} vl
AWl A 2248 mfo]]= unorganized tissueo] 7] wWEo] e
Axe} Zgtste Yol glo] oM EE ALEE, population
A EelEE do] githke o, ® callusH oL} v A £
= AR} ohddth v ek v A8 o)) Wi HE
Fold, Al ZAEFo o] A A7tk olf 5 wioll wiek
ME callus cellol| 4] A7) regenerant= FAA ] 4, FL30]
AAH 7 YA Bk AR RS ElsEE AlZte]
AT FAE ol ARt a8 BAl AV G4H S
9] o)l AP tiets] A9A Bavt Etet, ol |4
) ¥e]Z clonal variationo] 23 )t}.

old2 gHA el FelZhs macrovariationo] 3 R)AT,
Z A ool A AL callus cello] L} v} kAl EE= in vitro cultured}
= 5ol 37 W K15 DNAS HE5Emiy 7%, transposable
element?] activation Sl 2}3F microvariation©] Al&A] vl oFAl)
FEL AF7HE genomedl] xto]7} A7) RFAS] genome
#% gAch = dHE DNA, transposable element7 otiol]
A E =AY A, §8-F422] methylationol] 2}3 silenc-
ing, reactivation §°] A4 FL itk F, callus cello]v} 8]
AEZE genomeS SHE 3 Hof & Az} 7Hobr] genomeo]]
F WHo| dojujy REIT th2 3 NEAZIT OE
HAE genomes ZHAl HI o]Zlo] Ha{bE AEA] phe-
notypeol = FEFE WA Zojrh

Transgene S A] host genomed]| random3}7| insert 2224 7]
ERAAE &4 8ol Uth X3 97 copy’t EARLE
#] gene silencing effectE <718 % U719 transgene effectS
BIEA] glsfedof g} wEhA] co-culure?] AFEE ARS-SH
host®] callusF o] B34 HolE WESL Y= vt} trans-

gene 2] host genome insertion 3o A 7= FAF H3lwA
AA, co-culture FA ' WolE WEIL Jvixr & & Ytk
Inbred line®] QYA genomeol] §242} shpE AU s, selfing
&4 homo transgene ] inbred cell& €A A& & At 49
Zhg RE ohyth

Nutrient®] A£S 219202 A st 1E77H GM
AES FAT AT o S LFstdoF gtk © 94 F
AHE TORES Bo| WEolof dek 19l ojz) wo] WS
A48 F 7] HaxMe W F origino] THE TO FARA 7}
BT FHA selectiono] FolsfReh. FA5e] FAAR
AE 7L AES MEshe e veokett @ dste
2o 54& T AHAAMFE F4ste] Lut inbred line}
st ek FAT FUHHoE vehve AL Mad
t}. @ Hormetic (paradoxical) effect® ¥ FAsted -5k
transformantZ- selectiondth. @ Southern blot-& o[-&-3le 715
3t AFY-R-AA7F one copyZt 01 U TOE k= A
o] genesilencingg 3 = Yk ® GM FE2 §F& it
4% 953 Po] BE Auabgo) Wey wE Axy A
g 7] fisliMeE A7 &5 A Aol i@ 3F
Z3lo] Hold] HAE FTdh= B dhte] F-AHA source7t
F $5AE] 1Y

71gdl FEE AR#R
ansgene cell line g Awtsl= Alojt} &%
52 o] F 7Y SFHE A synergy A3E &
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