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ABSTRACT Pollen germination viability is an essential factor to produce seeds from pollination and fertilization,
which are required to maintain plant generation. In this study, we tried to identify the effect of boric acid on
pollen germination and tube growth in non-transgenic and transgenic plants expressing monoclonal antibodies
(anti-colorectal cancer mAb CO17-1A, anti-breast cancer mAb BR55, and anti-rabies virus mAb57). The pollen
of non-transgenic plant was treated with different concentration of boric acid (0, 5, 10, 15, 20, 40 ug/mL) in
germination buffer to investigate its effect on in vitro pollen germination. At 20 ug/mL of boric acid, the pollen
germination rate was the highest (49.5%) compared to other concentrations. In general, the germination rate
significantly increased 3-10 folds in boric acid (20 pg/mL) treated group in non-transgenic and transgenic
plants. Also, the pollen tube length increased in boric acid (20 ug/mL) treated groups. In the treated group,
the pollen tube length increased until 3 h boric acid treatment and decreased after the 3 h, indicating that
the 3 h is the most appropriate incubation time period. Western blot analysis showed that the mAb transgene
expression was more stable in leaf than pollen in transgenic plants. This study suggested that 20 ug/mL of
boric acid is ideal concentration to induce in vitro pollen germination of transgenic plants expressing
therapeutic monoclonal antibodies, indicating stable pollination and fertilization in transgenic plants.
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of thgt ¢t7} P o} x| 3L 9lt} (Chesnokov and Manteuffel
2000; Koga-Ban et al. 2004). 3}x|g}, 187171219 o|g g
FAE THst= AEoA €2 pollen germination viability
off tialA= o}& WHEH H}7} gtk Pollen germinationo] Y
oA o|Fo] Aot fertilizationof 2J3f A FHAE AY
£ AE A7t b AR AgH o8 32 g 5 | g
ol pollen germination viability®] 4121 pollen®] germination
rate (‘&okE) germ tube growth (FopAld)o] Fastch

A7t 4 FENA st AHARE AT HYA A
A =28 A TS Ailsty] 913 ez v ol
nAE, 3, T2 AZHYE AL"EE AREAE Jleu
(Breedveld 2000, Ma et al. 2003, Ko et al. 2005), o|2{$t &t
A o) He gl FAPZE o of g3l 37he) BAtEE
SLE Q3 thk AAFSZI7E of B wof St (Bakker
et al. 2001, Ko et al. 2005). 3}X|T, A& o]&3t A AYAF
& FTES o]83to] AR FA R bHFHT gro] A
A A 4= Sl Aol ATt (Gomord et al. 2005). 22
o= AN A" of tig Tralo] wobA|aL glom, A
2 3 52 ol s A5 Ad FAIE AHEAA A
aEAAb] o3t AL RaEd 9tk (Ko et al. 2003, Ko et
al. 2003, Brodzik et al. 2006). W2bA], B Ao M= g3}
=, caleium, T2E 53} go] ;i Holo] FIFE A=
boric acid (Kwack 1976; Picton and Steer 1983; Shivanna and
Johri 1985) o|-g5to] 5§ FAE YAk FEHEA
B (3L 2184 3H (mAb CO17-1A) (Ko et al. 2005),
Sk X 72831 (mAb BR55) (Brodzik et al. 2006), 3474
W 228 34 (mAB57) (Ko et al. 2003)]2 HA A3} 5}7

%L [non-transgenic plant (NT)] A1E9] in vitro pollen

germination3} in vitro pollen tube length growth A= 4 EA4
S Yoh A} gtk

T2 2
M=M=

Qi10]) AR-E) T2 pollen)& BJHLAE 2= 3] [monoclone]
antibody (mAb) CO17-1A (Ko et al. 2005), mAb BRS5 (Brodzik
et al. 2006)] &2 gfolH A BYE ZHe FA| [(mAbST)
(Ko et al. 2003)] S-ASIRE Zk01 Q= AAS) Sl (Nicotiana
tabaccum Xanthi) T, AEHET} NTAES] Zo& Ak
HAAZA L] Z£A5-S MS [Murashige and Skoog (Sigma,

Germany) 4.4 g/L, phyto agar (Duchefa, Netherlands) 7 g/L,
sucrose 30 g/L, kanamycin (Duchefa, Netherlands) 100 mg/L]uH 2]
of s}g3slo] ol FE3IgrE NTAES] FAEL kanamycin
& A 9Jg MS s oA ol F=3piTt. Hohe HHjAE
S Yo8 AE (KumlungWon Topsoil, Korea)ol] AojA| 3%
F82 16 ho] 8 h 7|E02 22T 9] =04 571d A=
7\9iek. 2 A= o)A Eo] Askelr] M) pollend 223}

o 4ColA Bystyint

32410} (Pollen Germination)2t SHEHOIEZ (Pollen
tube Length Growth) =Ad

Pollen germination®] |3t boric acid (H;BOs;) (Hanawa
Guaranteed reagent, H;BO;, Osaka, Japan) 2| §3FS E4317]
215}od pollen germination buffer (10% sucrose”} ZFHE F57F
PE o-83gth Boric acid®] 5% ¥ P Hlstr] 913t
o 0, 5, 10, 15, 20, 40 ugmLE Z§3}+= germination buffers
UhEo] Allo) AME-51Th Germination bufferS 20 uLE 3t
9] glass microscope slideol] 330 2231, 1 ¢ FEEE
Yoma| 4lo|F9)rk. Pollen germiation & A€ H3iAl
slide2 petri-dish ¢toll $F4 5 mLZ A4l filter paper${ o]
28E9tt}. 30°C incubation 3}o] 38+ &7 (Olympus
Inc., Japan)’dolj4] 3HEulolg (pollen germination rate)}
pollen tube Iength growthg A3t AlZto]l T2 pollen
tube length growth®] W3}E 17| 9]3}o] germination buffer
9] incubation A|7F& 1, 2, 3, 4, 5 h 2.2 o] Bt
slide 9] &¢1 z+zt] 20 uL 2] germination buffer W22 4
FutE ko 2 ARgich MA| 3 polleno 74} Wol
pollen®] 744E & WE-8-2 pollen germination rate2 7
Alst9ict. Statistical Package for the Social Sciences (SPSS
V10.0, SPSS Inc., Chicago, IL) 4] T2 IS 0|88} 1

E7te] zjolE PopE I
Genomic DNA 22| 2 PCR

FYAATNEAN | AR FFE 27| $951] Polymerase
Chain Reaction (PCR) & A28t} Genomic DNAE
NTE3} AASAES] QJofA] DNA £2] kit (Qiagen
Inc., Germany)& AHg-8te] 22t Ee|stqinh I e 7iet
5| AW, 100 mge] A1E Qg ZoHE T RNase AS
A 2]3to], DNA columnof] Zo}FIL columns o3 2] A



© HS AXNA Fo2n AT A2 genomic DNAS
FE3t9. 0|23t genomic DNAY] Z+2te] A &
ARl mAb CO17-1A2] Z4| (Forward; 5’-ATGGAATGG
AGCAGAGTCTTT-3’, Reverse; 5°-ATCGATTTTACCCGGA
GTCCG-3%), mAbBRSS 4 (Forward; 5°-ACCATGGACTT
GGGGCTCAGCTTGATT-3’, Reverse; 5-TCTAGATCAAAG
TTCATCTTTACCCGGAGTCCGGGAGAAGCT-3"), mAb579]
4 (Forward; 5’-CGCCATGGACTGGACCTGGAGGTTC-3’ ,
Reverse; 5’-GCTCTAGATTAGTGATGGTGATGGTGATGTTTACCC
GGGGACAGGGAG-3)E 5E3p] 93t primerE Ajoj31,
DNA polymerase (i-Max II, Intron Inc., Korea)S X 2}3}od
PCR ¥12-2 433199tk mAb CO17-1A9] i3t PCR 2L
94°C oA 202 denaturing, 53°C 103 annealing, 72°C 402
extension ¥-3-0 2 303] HHE5}%) 11, mAb BR559} mAb572)
73 % primer annealing =9t ZFz7} 64°C ¢} 67C 2 WAt
S35} 525 DNA fragmentS 1% agarose gelol A7)
W% T F UVOlH Felstont

FUABY B Fo 2L griolel2 G (mAb)
949 Bag BB Slotkel, Westor blot WL AL
ST HUHE B2 NTAZRRE ¢ 9 T pollen]

100 uge 200 pL2| Bradely buffer (50 mM Tris, pH7.5, 10
mM KCl, 20% glycerol, 0.4 M sucrose, 5 mM MgCh, and 10 mM
B-mercaptoethanol)ol 4| 212} Zolitk 9 Z2 pollen?)
extract-S 4X sample buffer (0.24 M Tris-HCL, 024 M SDS,
40% glycerol, 20% [3-mercaptoethanol, pH6.8) o go] 157}
7Y T AUEYR AL s} 12.5%2] SDS-PAGEC]A]

mini-Protean 1™ system (Bio-Rad Labs, Hercules, CA)2 A}&3}
of Thilde B2t Nitrocellulose membrane (Amersham
Pharmacia Biotech., Uppsala, Sweden)o| T2 o|% A7)
% blocking buffer [0.2% I-Block (Tropix, Bedford, MA) in
0.1% Tween-20 (Duchefa, Nederlands) in 1X PBS]Z o| &3}
of 4CofjA] 12 h 0|4} blocking 35Tt Murine &) (mAb
CO17-1A2} mAb BR55) 522f| -2 AHa)jo] &L s013}l7] ¢
8}o] Horseradish peroxidase (HRP) conjugated goat anti-murine
1gG (Fcy fragment-specific) &2 HRP conjugated goat-anti
murine IgG [F(ab’); fragment-specific)] (Jackson Immuno
Research Labs, West Grove, PA)E blocking buffer 1:3,000 H]
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&2 5]43}o] membraneof| 2 h 5 Ao A 242+ A3}
ATk A7 FARA FFAY vins FA 9 FHE B7] 95t
o] HRP conjugated goat-anti human IgG [Fc, 3-& F(ab’),
fragments-specific] (Immuno Research Labs, West Grove, PA)
S 1:3,000 5= X235 Substrate 2 Super Signal®*West
Pico Kit (Pierce, Rockford, IL)E ©]-g&3}o] ¥F-2-A]7]

oto] signals Sto 2 ISt

2 film

2 I
Boric Acid0ll 2|8t Pollen Germination &t

Boric acido]| ©J3t pollen germination®] 432 7] 93|
HAH3 517|942 Tl A& [non-transgenic plant (NT)] <)
B8 233t 5 boric acid (0, 5, 10, 15, 20, 40 ug/mlL)ES

A &stod boric acid =0 TZ pollen germination rate?] 2
2 2913} t} (Fig. 1A). Pollen germination rate-2 boric
acid 0 pg/mL (5%) FZolA] 20 ug/mL (49.5%) =717 7
& 71L& w29 40 ug/ml (29.9%)7F A =]
AUE d= L33 gadshs Ae IS (Fig. 1A). ¢
42 7t 34| [monoclonal antibody (mAb) CO17-1A (Ko
t al. 2005), mAb BR55 (Brodzik et al. 2006)] 2-2 &ulo]g
—‘;— A (mAb57) (Ko et al. 2003) S AS
2R3 Sl (M. tabaccum Xanthi) A& NTA]
3 & wjol= Y2t 5U3HA boric acid (20 ug/mL)
iE7]— 2] 59L& o pollen germination rate®} 7} =it}
Pollen germination rate<- boric acid (20 pg/mL)E #2|31#]
&2 2ol vl 2]t mAb CO17-A FAHEAEAA 3.4
i, mAb BR55 AL EJA 108], mAb5ST FAAF4)
oA 8.6uj7HA] Z+2+ Z7}514ct (Fig. 1B). Boric acid 1]
2] 1% (0 ugmL)a} A2] 1F (20 pg/mL) Afo]o)A pollen
germination rate?] £71= ZAA 02 So3l4th (p < 0.05)
(Fig. 1B). NT9] 7%, boric acid?| E=x}o] w2 A A}
(5%) (Fig. 1A)2} B2 pollento] W AH AT (18%)
(Fig. 1B) A}0]2] pollen germination rate®] 2}o|S X c) o3t
boric acid H]A ] NT1E 7+e] A ¥ pollen germination
rate 2o]= =3 H pollen sample 7+o] Zpol 2 2} F o)zl
t}. Boric acide] 2]3t pollen tube lengthE Fvl|gog w3t
St A7}, 03} 10 ug/mLof A= pollen tube growth7} 12| &
u13) o202 2] ghgkek. HHRL, boric acid 20 ngmL o
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Figure 1. Effect of boric acid on pollen germination rate in
non-transgenic (A) and transgenic (B) tobacco plant. A. Different
amount of boric acid (0, 5, 10, 15, 20, 40 yg/mL) was added
to pollen germination buffer (10% sucrose in H>0O). The pollen
germination rate was calculated as the number of germinating
pollens divided by the total number of assayed pollens multiplied
by 100. For each assay the number of pollens counted was more
than 100. The bar graphs show mean values of the germination
rate obtained from triplicate assays. B. Different pollen germination rate
between with and without boric acid (20 pg/mL) in non-transgenic and
transgenic plants. The germination rate significantly increased
in boric acid treated groups. * indicates significantly different
germination rate between with and without boric acid treated
groups, p < 0.05.

A pollen tube growth7} 7} &kalA vebsdch (Fig. 2A.
arrows). O]t A= mAb CO17-1A HRAAZAET} NT
Aol BT FUSH Uehdtt (Fig. 24). 919 235 &
3|, germination buffero] A& (20 ug/mL)2] boric acid=S
A7I, FEMTAE 5 NTAE offo BA¢lo]
pollen germination rate¥} pollen tube length7} Z7}3ich= A
& BT 4 Ak

AZKH310| 2 Pollen Tube Growth 0| i3}

Pollen germination rate®] 7F4F =2 20 ug/mL2] boric acid
oAl Z} A|7to] wE pollen tube growthE S15H3Tt (Fig. 2B).
NTAE9] pollenofA 1 1 h T2 pollen tube lengthS T
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Figure 2. Pollen tube growth at different concentration of boric
acid. A. Pollens of non-transgenic and mAb CO17-1A transgenic
plant were treated with different concentration (0, 10, 20, 40 ug/mL)
of boric acid. The pollen tube length maximum-increased at 20
g/mL of boric acid. Arrows indicate germinating pollen tubes. B.
Response of pollen tube growth of non-transgenic and transgenic
plants to incubation time in germination buffer containing 20
ug/mL of boric acid. The pollen tube growth was observed
every 1 h after incubation up to 5 h. For each assay the number
of pollens counted was more than 100. The values of pollen
tube length represent mean values obtained from triplicate
assays.

25t A3k, 1 h (50 um) 74A= ZA H3SHA| gkt 544
a2 h (152 pm) @ 3 h (430 um)o] © Fo= FA3) 7}
ofAFe 3101} 2= 9J9it}. 3 h $o &= pollen tube growth7} &
3t g2 gelstglth. FAAEAE [mAb COL7-1A (<)
2} mAb BRS5 (42het dtelzl2 Al mAbST (FAH)]
o] SHEOJAE HSFt FAHS BTk FUATAEY] H¢
1 h oA 3 h A}o]o|| pollen tube length7} 43| 7S
shelgt 4= 94t (Fig. 2B). 3 h o|ZFo& 1 pollen tube
length®] Z7H&o] E3LE| e} HAol = mAbSTS W=
YAAIAEY] Aol Ahdke S ZHH (Fig. 2B).
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2 QA7 ZRBEAZ SIS Fig. 3A)
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Figure 3. PCR and western blot to confirm existence and
expression of monoclonal antibody transgenes in transgenic
plants. A. Presence of the genes of heavy chain of monoclonal
antibody in leaf genomic DNA of transgenic plants. PCR was
conducted using amplifying primers for heavy chain of mAb
CO17-1A (a), mAb BR55 (b) and mAb57 (c). B. Immunoblot with
anti-F(ab’), specific IgG conjugated to horseradish peroxidase as
a secondary antibody to confirm expression of heavy and light
chains of monoclonal antibodies in leaf of transgenic plants.
Black and white arrow heads indicate heavy (50 kDa) and light
(25 kDa) chains, respectively. A diamond indicates an extra
protein band. C. Immunoblot with anti-Fc, specific IgG conjugated
to horseradish peroxidase as a secondary antibody to confirm
expression of heavy chain of monoclonal antibodies in pollen
of transgenic plants. Asterisks indicate degraded heavy chain
protein bands. NT, non-transgenic plant; mAb CO17-1A, murine
mAb COIl7-1A ftransgenic plant; mAb BRS5, murine mAb
BRS5S transgenic plant; mAbS7, human mAbS7 transgenic
plant. Anti-murine or -human goat IgG as a secondary antibody
was used to detect murine mAbs (mAb CO17-1A and mAb
BR55) or human mAb (mAb57), respectively.
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CO17-1A, mAb BR55, mAbS7 A& Qo4 alqt H|2) heavy
chain (34Y)) §-4AFe] Z7)(~1.4 kbs)oliA] DNA amplificationS
15kt (Fig. 3A). NTAEo A+ DNA amplification g
£ 4 ik A5 oA A proteinso] W= A
£ #ol5}7] ¢I5ko] 99 total protein®] anti-F(ab’), goat IgG
£ 9k3 AJF o) (Fig. 3B, arrow heads). mAb CO17-1A &2
HEAE oA F4 (50 kDa)ot 4 (25 kDa)o] 37|12

= = 7]12] protein band S-& &H13} 4~ R1ick (Fig. 3B,
black and white arrow heads, respectively). 3}A]Tt, mAb BR55
AEqAE A FARHP oY S SUT o+ Sk
A utol A AT AJAE 23 = mAbST §
AR o= FH (50 kDa)et B4 (25 kDa)2f 2712
ld=l= protein band S5 &% 4~ U3ict (Fig. 3B, black
and white arrow heads, respectively). T3, 4] protein band
B} & 37]|9 exira band= FQ1 =31tk (Fig. 3B, diamond).
2159] pollenof| A 2| 34| Tl A WS lsty] 9fste,
murine FAFAJAE 2= FHAATAE (mAb CO17-1A
32 mAb BR55)o| A+ 22} A% anti-murine Fe, goat IgG
g, £2 A7k FHtoj A FARHRL (mAbS)E 2L Qe
A& A= anti-human Fe, goat IgGE 2+ A sttt
(Fig. 3C). mAb CO17-1A%} mAbS7 HAASABNE of
2] protein band5-& AT 4= 3o, S 27 (50 kDa)
9] protein band= 1T ] 93ttt (Fig. 3C, asterisks). mAb
BR559| §AE Z= FEATA =N+ mAb BRS5Y
%2 protein band & H& QI 4= §lolth mAb BR5S A&
9] pollen protein®]] anti-F(ab’), goat [gGE 23} A2 ¥-3-3}
ok, F 22 B4 2719 protein band S BT 4 UK
T} (data not shown). SJA3THE, negative control Q] NTA]Eof| 4]
= 2N & A4 protein® HHH specific protein bandS
sels + ol
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2 478 59, 928 S Lol AU )
AE9] in vitro pollen germination rate¥} pollen tube growth
7} boric acid& H7IFo BN F7Ieithe Ag FlstgH.
£3], germination buffer®] boric acid7} 20 ug/mLe| =7}t
A= © 71} 52 germination rate 2 pollen tube
growth ZHe A& FRIskgT). S Tl 4lE9 pollen

germinationS T2t Wl germination bufferS * %t 3 h 2
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F7} 714 germination rateo] wSfTHE Ax FI3IAch
Boric acid+= pollen germination®] %23t et312 calcium,
TEE Y Fol AL oF7] Wil o A& in
vitro pollen germination 17| ¢J3lo] Ar}e)= slstEdo|t}
(Kwack 1976; Picton and Steer 1983; Shivanna and Johri 1985).
Boric acid<= pollen tube growthE $J3}| pectic compound 2] &
dolu g F4 2 AR 712 S E43)YE o
TS 3= boron?] F FHYo|th (Wang et al. 2003).
AES o &7 BIPHA7E 22 oRg A AR A
HOE ol5oH, thE FEAZY FEZ 0183 A4t
system¥} B] 3] & uf Aol A ZE= Y hgol dist 9
ol §lo] hdstet (Ma et al. 2003). o3 92§ FAE
Ardshe Aed A8t g8 e Ausly] fste] vi=
Al Bl oo} Sk B4 AE] Auf ARyt opet 2l1E
o] AAIFQ PRSP lolA 23 pollen germination
viabilityo|at 3 <= Qlt}. A HBIAE-9) pollen germination
o] Y&sHA o]Fo] AoFt A7t (self-fertilization) S 5
3t AT S AYASH= homozygous 415 A7} X457
2 AY fA 2 4 UL AEE A B 't
seed bankE 5T = Yok 3t Ak ELA S YA
2hd AE9 £ g Aol FAE HY o2 3R gt
Aol 52 A HAE 39 ek s 9914 o
TS oA EE AH3H Fo17 7]t B AR
= ST o AE9 Zo £E& dof 3t ojuf
pollen germination viability7} & 235}th &, AIE JA1s)7)
Hetol SHE sl FHAATAET A48 2Fe=
FAAGAE Alo]9] Wil B3l Tt At Agte &
2% full-size antibody S AFAMSl= FHAATAES THE 7
% B FAASAE2] pollen germination viability 7} 8.
gt gaeh o 4 ok (Ma et al. 1998). 0] ¥ o] AMG-H
pollen-& Zo| A A3t & 345 HU3}0] pollen germination
viabilityol| T E4 & TS £ AFAEL o]
23t 3-45 B3 pollenES o]4-3to] ohE FAAS A&

AR k8] 58432 HBAIZTH (data not shown). o}
Aol e B (A% AN 2T s 420 YuA
HEEo| 22 A7l BE WANA e A4S WA 2L
FAER= AR pollen 23 345 Fof B2 FLAT A
29| 2o S:20] 7Hstohe 24& AN Aol B 4= 9k

FAAGAENA D2 9l genomic DNA PCREAE
8 Bl Ak, FARAAAT oz Yo ZAg

o of

I8ttt Western blot 45 53l Yolde= 54 £ 3
Ho w4 EAL = U2, polleno] A= F4] size 2
oF &2 o] specificgt proteinEYE &HlE 4= ek H4
of I BRIt & 4 ATt (data not shown). o] A}
2 & o, dolxel 4] chld I 2ot pollenol 4 o] g4
o] Ao AA dojdtii & 4= =d, ol F4)
S EEo] Ao r EASHA] Z}aL ofrte pollen WOl
Z7|5F= protein degradation ¥+ & 40f 2]} degradation©]
He Ao 48 4 9ot (Ko et al. 2003, Radlowski et
al. 2005). AH, §lo] FAE AHARSIAL F&8H= d AU F
2.3t biomassE AFA|5F7] HiZo] pollenol| A L o] A7
U degradationo] dojidth slejete A F-HAAE taA
2 SHsHA At gtk HAdog BAL A= ¢
£t} AR mAb CO17-1AY mAbS7 FAAEAETH=
%) mAb BRSS HAHBARY 290} 2ol oAl F4)
o aje] wlo] A Al FAHRAY BT 4 ¢
= Aol BAZL E 4 9ok %, $HAE ok g
o] YAH A ¢h= -9 gene silencingo] 27t B/Jo] obd 7}
Z=ET} (Ko et al. 1998). 1 0|32 mAb CO17-1AL} mAb57
o] A o} A AXELS 22 CaMV35S promoter2};
potato protease inhibitor II promotere] 2]8] A7} Ao &=
HHH, mAb BR55Y] 79 F4et A4 mF 22 CaMV35sS
promotero] I3 A7} Aol=|A) FAaHTE (Ko et al. 2003,
Ko 2005, Brodzik et al. 2006). ThA} Y3}H, 5 L3} promoter
gene sequences”} £ 9] gene silencingS Al-Z3t T3 Y
184 F st obdrt F&Er} (Vaucheret et al. 1998).
o]#3t gene silencing®] UL A|A3L7] ¥kl mAb
CO17-1AL} mAbS7 A=} Zho| S4f0F 74 F-Q1xte] Z¢
ZF thE promoterE AMgstojol & Ao 2 Hr.

AEo| i3t FEAE 7|ed ol8sto] Q7§ A Tl
AL Bitsts AL o= @ IA7} Eolglet. £3], 9
28 A EHAS AL 7158 seed bank o] 2 A
A2z WEA] FEEjoj Aol & HA|olct. 2 &
sto] EIgt WEE2 A AEAY A 74
A 9 ©E Ao 1 YujE F7] Hoke 3EAHE
oA YL pollen germination viability (pollen germinationT}
pollen tube growth)S 428 u} 1) boric acid2] F3FS HQt
th= A, 2) A A3} germination buffer?} A 7] T3t 4
£ HojE 721, 3) v go 2 A E ddske FHA
TAE T2 NTAEA 9 pollen germination viability®] 2}
ol4o] gk Hoik

=
=

N
X o



Txe MO In Vitro SHELOL CHE Boric Acide| FEF - 345

5 2

AEstlols SRS B3 ABY AT A
=AY A &H AdAE A Fas adolot mEkA,
B dFolME boric acidS o]-838to] FAME 31| oF
(NT) A1 &3} 3484 (anti-colorectal cancer mAb CO17-1A,
anti-breast cancer mAb BRS5) 2-& gjulolf A BAJS Zh=
B}A)| (anti-rabies virus mAb57)2] §HAAE W= FA
A8HAE 7o) in vitro pollen germination¥} pollen tube
growth @] 2ol § ¢rolRetrt. Boric acid?)] i‘r-lir“a*d}ﬂl 1] 2]
L S B 9ste] 0, 5, 10, 15, 20, 40 pg/mle] SE2

]

Zt= dhol-8-ol (germination buffer)S B2l & Sheo] Xz

I pollen germination rateS ¥ ZA#}t 20 ug/mLojjA 713
A HokE (49.5%)2 E At} Boric acid (20 ug/mL)o] of
3 FARLAET NTAEoJA] shEdtolg-2 Tt A,
boric acid& x| 2JstA] Q-2 SHol ulsh FH AT R T
Aglo] Wogo] 3-10) 27139k E2 boric acid 20 gl
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