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Abstract

A strategy for development of a functional rice improved with human lactoferrin and
enhancement of nutrient compounds was planned. For the purposes we have cloned and
characterized a human lactoferrin c¢cDNA from human mammary gland cDNA library. A
endosperm storage vacuole targeting sequence and the cDNA fragment was linked to
endosperm specific glutelin promoter. The fusion gene fragment was inserted into a binary
vector containing MAR gene. In addition a new B -galactosidase gene from Bifidobacterium of
human was used as a reporter gene in the vector system. Rice plants showing a high
concentration of amino acids in the endosperm cells were developed by using a biochemical
mutation and bred for the transformation with the binary vector system. Finally we have
established a transformation method for the rice endosperm cells.

Ao

ZEF(lactoferrin)S A7 oA L& T2 SAFHE 3 oo AfEHE & dAy gF
I FEI 7 oRujAdex EAFHMasson et al, 1968). A B HEH™- Exb= F 700719
olu)icAt ZA71E EFIFAL(NEH Mr 800000 Jom, F /M9 73 lobeZ Ho] 7459 Arhlegrand
et al, 1984). Lactoferrin® ¢1Zt EfolA F8% BE 71%& 7/FAL Jed, e A 544 7z
3lo, Lactoferring AlTe] A o8-S Wsidtd Alwe] E8& AAS = LS dHAmold et al,
1981). zeja, 1P 18719 otniedt 7|2 FAFHAR FolF FTFAY 9d9xE AU vk Bellamy
et al, 1992). o] peptide YL L E colif] AL Adst=s Aoz ¢elA ArKSaito et al, 1991). ¢}
gl zb20]9)d)] FEH YL myelopoiesis®] Ao 523 9SS 3 (Broxmeyer et al, 1991), 4F %t
§ ZH(Oseas et al, 1981), lymphocytesell d Ad7dA=}olL(Hashizume et al,), DNA 23 Bennet
and Davis, 1982)7 RNase cleavage(Furmanski et al,, 1989)o] F 8.3t S ddsin ol =& 3
92 A1y 23 71%5E AYL oA, I E oFd g SHAA B B0l AFH 21 Qith o]
A3 FEAUS I AEANA T8 AA ATH FHAAN AMEaAstE ATEC] FeEolxa
2l 2% (Chong et al.,2000; Salmon et al., 1998; Mitra and Zhang,1994), 53], 7A &AM 2HA &
ENALE 27k HEA PlAEC 848 Yelue Ao d#A thChong et al,2000). L&, o}
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7V S8% FEY BoA FEHAY frAte 2 #d A7 e AHolvh £ A Al
g ofulxeAt IRl Hol YA FUAA Aol & HEC) Wt =R, ¥ ATdMe &
EHE R ¥ ALl AoE ¥ FFS AL fEA, $A B FEE EYERS 8ol sk
H FFS E4Wo] HFd i WolFE ML §F ol FFo FEHY FAAe} EYER
4 FAAE =939 AR 7154E Ad B FEE Mdsias dv

a3} 2 £9

Ax w4 FENA DNA 229 2 97 4G &4 o2

human mammary gland cDNA libraryE& E. colil infectionA] #
dojA plaqueLZ2HE, TFHFY labmda DNAE ¥ o3,
sephadex-50 mini columno. AAd Yt A¥ DNAE template
2 #A lactoferrin ¢cDNA ¥7IA4E 9 5-end region sequence$}
3'-end region sequence®] 20 base& primerZ ©]438}<, PCR ¥4
22 Jlactoferrin ¢cDNAE £33t £ cDNAE mini
column® & AAT th&, pBlueScriptd Kpni¥® Hindl sitedl] €
A3tgeh. T7-/T3-primere} BigDyeZ labelling® nucleotideE ¢]
239 Z4z $Z % g, ABIAMY DNA- SequencerE ©]-&39
G7IMES TFHEEEE GU7INEERYH 38 cDNAE 711719
olmlxAtg FYGdte A2 WA

Lactoferrin cDONAS d A%

2243 cDNAYL lactoferring AAtstEx] & |
Qstr] 1M E29E cONAE E colidl 29
std 83 AY AR FAALE E coli) |
total proteine F&& o A7 FFE HAATF T &
poly clonal anti-lactoferring ©] 434 western |
blot analysis® AAISIATHFig. 1). 4% 234 & ~
2% cDNAE 93 28 ZENYS A2t Fg 2. Chlorophyll mutants induced by EMS treatment at 2

hours after flowering in Rice cultivars A and B
Ao 2 AHEHAYG, A. Dongjin B. up’ Sea An, down: Il Pum
ottt ol g2 O AYAH NEANY AW

Fi&, FA714 9] A 913 Chlorophyll ¥el7t 71 el &8 AeF<e M3 A
FAE olg3std oAz, T2, EYERA ofdR A AYAY AEAME ALsAd

de] o] 93 Chlorophyll ¥ole] BARIE= A8 2A2 Fo JH4 B3tk sk 2471

°] EMS ATEFYE FE" M3 ¥ FAE oirixdbeld=2a9 AEC, PFP, SMT7 g€

A 74 oF¢ A3 AFHeE AAHE FR7F AEC 474, PFP 1071, SMT 870 A=
Tig. 2, 3).

S o Lo

=2 F
¥ HaA AHEAE L7l 98A GUS #AAUE EAFE= Binary Vector®
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AgrobacteriumE ©]83to] B Hl§ AEQ] W FA Bz HFI |
Aok HFE AH2E WA AN wFste] I AGHE s |
o A AR F&S AT FA AGH AL wix YojA A |
gE AEAELS oF 50%9 FF AFELE JEHUAG. ol2 A, o
e AE ¥ AFL YsiA Binary Vector System® o] &3 §
Agrobacterium FF 9% 2 HE IS FHIdAY. 29, BB
o] o] osf Mty ® wifAEY HH2E AT F AT PR
(Fig. 4 and 5).

Fig. 3. Aminoethylsystene(AEC) resistant
seedlings selected from mutagenized M3
seeds. Seedlings of ARC resistant (A, B)

QA A ASA A oA A and of the original variety ‘Donlin, in
AE EoF A8 AE AEE AN & : ;
A AHEHD e HEA ¥H4 A ML
markers< 3% d3it 33709 AW marker
AAE FHEPR, o5 UIFEL A4 H=
< JhsAol dE FAASYS ARAE 72 3 K _ "
AR FAGY. olf @ e "= GMO A gy 4 Gallus of rice endosperm Fig. 5. Shooting from callus of
el 2 Jbsidol ez, QAN Fastn, 4 ol vasfomed via Agrbadterium rice endosperm cells transformed
237k b5 W B AWA WL marker F Qg T peare i P
AAE AAJEE ATt A8 £4 FI $8 vk ZAoAM EaAHAUS, AAe F93 FAt
@<l Bifidobacteriumo] &A8l= A -galactosidase gened A}
£31712 st ole AA ] Fd FATY FAAYe=
FZE S&A QA FYstA AL Bwt ohue}, x-gal
iR gl A HA AL & £ 9 FHol Uy dEeldh A
Ad A oA FAAE ¥ YA A8A Ado AHE JME A
FE a7 AsA, ¥ AEA Wg uix e
x-gal(20ug/mD& EFANEFE &, Al 7FA 9 FAAR ¥ A
25 X4 F, vigetd AFP Ldd AHE IdAsd H(Fig.
A B c 6). A AR B callusEL x-galo] /8 WG wjx|oA

Fig. 6. Test of A-galactosidase for the X—gale E33}A K3t Aoz #HFo], 8 Addrye oA

selection marker in rice transgenic plants. AAGA A wpAD A 5 2= ol Ao a .
A: Dong-Jin, B: II-Pum, C: Hwa-Young FAREA A A & F de A AUt

HAEA YA A 9y Ax

AA EH lactoferrin cDNAE Bldl E91317] 184, Agrobacterium ©]-§3% 32 A 4#HE
& A A3}t &, rice endosperm cell glutelin promoter®l] storage vacuole targeting sequence
E AF3 g, lactoferrin cDNA 2] mature region® reading framedl %A ligation A1Ath. A&}
¥ fusion gene fragment® MAR(matrix attachment region)o] ¥3%¥ binary vectore] 4]yt
o]¢} o}& lactoferrine] UA HAL F FU M Fo G&¥oE2 FoHA 7] &
TAT(trans activator) sequenceE A2} fusion gene fragmentol] Q@ aga, M= HAAFE 4
o B-galactosidase geneZ repoter genel 2 AR & A AFRsgd.
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