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Analysis of UreB Protein Synthesis from Transgenic Lily Pollen
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In an attempt to produce recombinant proteins using the pollen enriched in some plant species, a 1.7 kb DNA encoding
urease subunit B (UreB) amplified by PCR from Helicobacter pylori urease gene cluster in pH808 plasmid was cloned to be
expressed under CaMV35S promoter in lily (Lilium longiflorum) pollen tubes elongated in wvifro. Lily pollen at early
germinating stage was transformed with the ureB DNA using Agrobacterium via vacuum infiltration and, incubated for a full

pollen tube growth 16 -

24 h in the dark in the presence of kanamycin. DNA integration and expression in the transgenic

pollen were analyzed by the standard molecular techniques and the results suggest that the pollen in vitro may be

employed as a protein factory in a disposable fashion.
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WREZE WA B3 B2 kel S Aasle W E
& AMdsle] 1 g9 ZJuicky} vacuum infiltration3}
Agrobacterium& ©]£3 ¥RAHE B FJEFHANAS F3Y
gAY AEWile wwAda I U8 QU= Helicobacter
pylori®] ureaseTH A o] wWFE-S A|L3lGt) o]2 EHE )
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H. pylori= 919, H41Y, AL 5
< FEE Lot %}OU% o] AlFel & Z49] urease
2A ol MxumAe) 6%7+A FAHTH14). Ureasex 550
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UreA subunit® 2 FAEo] Qlom(ls) ols& Huudwd=s
q Ea Ge4 AYAA 29 SURA AgUa Awed

o

=13
=

IS,
A

494
=0
I

ToE(13) B

g



578

2R 1 FEG LoITH16,17).

ERRT

uiEtshRo| et

N Z(Lilium longiflorum)®] oA Wold FE2REH I
& Astdon AHEE W7kA] -70°CH HAslglth 500 mg
-1 g9 WM3sE-& 50 mLe shatolujA|(pollen growth media,
PGM: 1.6 mM H;BO;, 1.8 mM Ca(NOs),, 7% sucrose,
pH 5.7)9 ¥eale gAtel = 27TolA 7)) et Th(18).

Xixg DNAQ| H=

SHEEJAFAAZA H pylorio] wreB F3AAE A2TE
pBIfUreBE A}23}55th pBl/UreBe] A2g 9)8le] forward
primer (ATCCTAGAATGAAAAAGATTAGCA)$} reverse primer
(GAGCTCCTAGAAAATGCTAAAGAG)E FH|3l3L H. pylori
urease cluster® AU pH808 plasmid(h 171 &) o1y
TI)E  templateE  AHE3t] PCRE F33IAUTH30 cycle:
94°C, 30 sec; 54°C, 40 sec; 72°C, 2 min). AIHZA FL
1.7 kb2 ureB DNA AH-& pT7BlueR(Novagene)ol| 33}
pT/UreBE A%t} pT/UreBE Xbald} SacloZ ZHEse
A& 1.7 kb ureB DNAE AEHHHNEQ pBI121(Clonetech)
S Xbal#} Sacle2 Adste] GUS FHAE AAT YA
A A3t AcHpBY/UreB).

so] ynHs

A %% DNAEYE freeze-thaw®iloll 2J&}le]  Agrobacterium
tumefaciens A1369] %¢] 3(19) kanamycin(km)& F3she
LB agar WlAo)H Ausdc Eozel FAAEAS 9
3l pBlfUreBE 3 AHFA|Z] Agrobacterium-s 1-2 A7t )
2] wjok3l WelalRa) Ao] vacuum infiltrationS AA1EHICH
2z km3} streptomycin(sm)¢] Z+z}+ 50. mg/L7t H7ME LB 9
AeI R S| A AgrobacteriumS Wikt Bl 1 mLE U4E
] (13,000 rpm, 2 min)&}d F=YE FHE PGM 1 mLel A
dergt & owigehiel wWigke} (500 mg/50 mL)el FYSHA
Ak o)l AFAFA A &A ZF(-80 Pa, 20 min)E 7}
3 FES "F$2 AAS} cefotaxime(cf, 250 mg/L) %
km(50 mglL)o] TFHE 50 mLe PGMoZ o|daidon
27°ColA 1624 hr Lola g ZTh

FHEXTlo =l

Vacuum infiltration& 4%V} Agrobacterium®l] &3+ 82
F4AHL A Lol FEL AHYAILE o] 83
A Egg 92 3 CTABZZWPH(20)C.2 genomic DNAE
2alslgon olo] tate] 1.7 kb ureB DNAS AZZ 93}
o AHg3 primerE o]&3e] PCRE 43)3}3 1.2% agarose
gelioll A Etsisnh
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Northern blot hybridization
ureB mRNARFE S 2A3}7] 93l pT/UreB] Xbald}
SacIxz)o} ¢}t 1.7 kb DNAE Zul&la [o-?PldCTPE ©]-&3}
labelling kit (Roche

random primed DNA Molecular
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Biochemicals)e] Aol wabA] probeE A Z3laTh AZsHE
o g HE 2 RNAE AHFLE olfstd Rusd ES
guanidine isothiocyanateE ¥ 33l RNA extraction bufferg
o] &3l F&3YrH20). o]= 1% formaldehyde agarose gel
dA Ar7j95o=z EaF ¥ nytran membrane(Schleicher &
Schuel)© 2 &7|x1 hybridizations #A15ItE. & probe
DNAE hybridization £(5x SSC, 0.1% N-lauryl Sarcosine,
0.02% SDS, 2% blocking agent, 30% formamide)ol|A] 42°C,

24 hr ¥keA17) & A)A(0.5xSSC, 0.5% SDS)3le] autoradiography
E PIATH2D.

Western blotting

ksl E-S AANALE Arisle B8t ol buffer(50
mM Tris-Cl, pH 7.5, 5 mM EDTA, 0.1% Tween 80, 2 mM
PMSF)el] =91 3 AIEE](14,000 rpm, [5 min, 4TC)3}3L 1
Aol e SDS-10%PAGE 2 Western blottinge] o] &3}t
UreB ¥ e E7jolA kg wlelol2 A =%
UreB @l Ao thal thEdla(22)o] wkg-A17l & ECL detection
system (Amersham)o] W2 autoradiographyo] <&t ARE
Aok »

2 @ %
ureB9| cloning
H. pylori urease-3#} cluster§ ¥38h= pH808 plasmid
Z o]g3} PCRY| 23} 1.7 kb ureB DNAHH-S pT7BlueR
vectord] cloning ¥ o] GUS DNAEZ A|Ag pBII21d]
subcloning}e] pBl/UreBE #| 25} tHFigure 1). PCR cloning
2 Y3 primerdlZ AlolE pBII21¢] cloning$]X|Q1 Xbal
(ureB start condong A forward primer?] upstream-$ el
X3)3 Sacl (ureB stop codono] o]ojA] EFA|Z] reverse
primerE AZHYANE EHFAA APsIHch pT/UreBS] 4+
AeEs =L REHQ Y3 DNA sequencingol] 9|3}
ureB G71X4E Q1851 pBUreB7F =1E A tume-
faciens A1361X% 2 A% plasmidE thr] ¥ste] A
2 Aol o3 gl AU

wistsio] £X|, #ANME U RPN =0l

wWEtsl e 1 okl HolA shel wigEo 2 HE o
30 mg AEE £7Y 5+ JAQon shte WHEER
35709 2£& AQozA 100 m’e] WFANAZRE 1 ke
7Vhol9] BEFAE A& F YNt A FHAAM FF
3 A7) wighe HIPJEE ZAEGEQR6T, 16 hr
day-ligh)2 &7 743E ZFRstA o ol59 ®ylo] 4%
ate] 3pEo] APEE L2HS o E9g S
staineless sieved] EFAZOZN FES BE 2 5 AU
ol 32e A AR 70T EHsidn AR
o] AojPozH Wolgo] Azt A3 A BEE F U
Aot 9d Axe AFH AE 70-80%9 WolgL FA
gl Aol Mo sore $iste] B¢ 7% sucrose7t H
7}E PGMOlA] dolad-g NH S w HF4HOZ 1624 A
el 32F HRBAGPe] olFolAe AL BAAAG
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Figure 1. Construction of pBI/UreB.

1.7 kb

Figure 2. Pollen tube growth in virro. A, B, and C represent the
growth for 0, 4, and 16 hr, respectively.

(Figure 2). 3Hgo] FAAEE 93t9 500 mge) S

PGMol ZALHA #EAIZY F 27CoA 12 NS 6

A7 F A shol M ety FAE A7l ol28A Figure 3. A PCR-amplified 1.7 kb DNA fragment from pollen
°o]& Agrobacterium A 4o vacuum infiltration®}-& genomic DNA. Lane 1 is DNA size marker. Lanes 2-5 represent the
AXe FAAZ] ALy =, pB/UreBE AU+ A no transformed, Agrobacterium-treated, pBI121 transformed, and
tumefaciens A136 M XE PGMC 2 A|&Este] slxujokdo) pBI/UreB trasnformed pollen, respectively.

WhstaEd oF S 208 ko] 1A ol

A FEAHS A" 50 mle] PGMoﬂ &7 1624 hr Hj%k o5l Moz o] FAAEYe] A= byt I
& A&t o) u, wix|os FAAMBE MAwa gz B4 gEde] dozo £ ki IEA AUAE

C29 EdIAE e g a2y 7Ee] 4
M7 @, wFdAASR R uAge 50-100 AE o]4F FAHEATY By ¥ RTd =gdHE
mg/l ¥=9] kmo] H7IEE HLMEolM sEAGo] oz F3n YE vl £ ATFAAMNY pBII21Y) £

A G Bz ggror} I o)A ME el AlFtelut X-Glucg ©]-83 GUSHZAS] histochemical staining(23)
Ao e ZAlo) Ypelgttlh RS AR o] dAF A g ol&gt ‘Q’%%’—‘ﬂ"ﬂ’ﬂ"f AR 2nF 1 FE A9
F ol WiACA BEE AR IAULCE T & 237} vepdo g Holx EA Aulo] ureBR-HA}

o
S|
£ 93t kmE 228)31 Agrobacterium®] AAE 93l of S g
=
A
]

olgtger] °lEE HAAEY # %?ﬁ_l‘i—”"ﬂ *F%o}‘}i‘:} AEFALE TYEe AR FHsY.

FAA=RY F0E st oA {F3A] DNAE &g

3l1 o|E F3¥ DNAEZ o|8&3&le] PCRS ’é’\]o}ﬁﬁ‘ﬂ 1% HENs wsis}RoA|e] UreBo| Hal: Northern blot
agarose gelolA 1 AMHE-& o3t Ti(Figure 3). pBl/UreB hybridization

E FAAFAZ] gEe DNAJAME AFFo® 1.7 kb pBI/UreBE =418t 3Eojro] ureB §-2xle] WS &

DNAZHC] e & Fstdon v Adsz] 3} & mRNA®9] A4S northern blote] o)5le] &lstsch
# e pBIR2IFARE SN E AH7F vehA Edt (Figure 4). Vacuum infiltration#}4-& 25 73 nja2A M3
(Figure 3). o]Z4 Agrobacterium$ F3 vacuum infiltration 81, A wmefaciens Al136 2|3, A tumefaciens

A136/pBl121-& ©98 3LE-oA9] total RNAE 2|3t o]
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Figure 4. ureB mRNA expression in pollen. Lnae 1 is RNA size
marker. Lanes 2-6 are wureB DNA, the non-transformed pollen,
Agrobacterium-treated, pBI121 transformed, and pBl/UreB trasnformed,
respectively. Arrow indicates the ureB mRNA.

Figure 5. Western blot analysis of UreB protein synthesis from
pollen. Lane 1-4 are the non-transformed pollen, pBI121 transformed,
pBl/UreB transformed (5 pL of total protein sample loaded),
pBl/UreB transformed (20 yL). Lane 5-8 represents the purified
UreB-containing urease protein at the amounts of 15, 10, 5, 100 ug,
respectively. Arrow indicates UreB protein.

E 30 yg AEE 1% formaldehyde gelol|A] #2]dted Northern
blot hybridizationg E& 2242 2Ax3lgEH o|E25E 4
ureB mRNAXAL #2=7] gtk 18jut pBl/UreBE S 8t
2oz HEle] RNAGIAE 17 kb ureB mRNAS A4S #
A% & YeoZR CaMV35S promoterd] 93 FAALE
o] A3 oA AFHCE dojtrs T 4 U

Western blottingofl 2|5t UreB TIHHZEIM o|

sHEo2RE F23% ghldS UreB @R o]&3)
Hrt. FZuwde SDS-10%PAGEZ %2 ¥ Hybond-P
membraneo] T F-S &7 Western blotting E410) A}-8-3151
. 9z A E7| 9 anti-H. pylori urease 1gG, 23 &4
= 949 antirabbit IgG HRP-conjugated AlE-3l] ECL
system©. 2 71 A#E BZ3IYCHFigure 5). E. colizHE A
A3 H. pylori®] AZ§ urease @ AE HFO0Z AEIIH L
H(UreB, 67,000 Da) = HIWEX] vacuum infiltration 4] &
25 Az vFAAS 3, A umefaciens Al36 2|3,
A. tumefaciens A136/pBI121 2|32 FA13F X
FgA A Ao) FAER] ko A mmefaciens Al136/

Ho| sto
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pBIlUreBE 4] aHiolate] #&E 4 QIQlch wabr] UreBH
agel 4ol G o o waRe] Yo
densitometry B0 o8 79 sEel WA +EATRL
o 0.01-005% A= Uehdogs wddaZhdo] F7H
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o] &3} western blotting®} Bl A}, A&slEe] wjde A
o ¥Eold FPANS] FREA Bk,
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