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GFP expression in the microspore—-derived early embryo through
co-culturing with Agrobacterium
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ABSTRACT The aim of this research is to establish the conditions for Agrobacterium-mediated genetic
transformation using microspore. The embryo induction from the microspore was examined under several
Kanamycin concentration in media, and the induction rate decreased about 4, 8, 10 times when the
Kanamycin concentration increased 106, 50, 100 mg/L, respectively. This indicates that the transformation rate
would be much lower if the Kanamycin was used for selection marker. In order to apply the GFP gene as
a reporter gene for Agrobacterium-mediated genetic transformation, GFP expression from the microspore-
mediated embryos was observed using GFP filter under microscope. The GFP expression occurred when the
microspore cultured toward the embryo development for 12, 24 and 48 days. The microspore formed a
cluster by microspore division from 12 days culture and continuously became a bigger mass. We obtained
a total of 8 GFP-expressing embryos suggesting that the transformation of microspore occurred. However,
those young embryos were not fully developed. Further study pertinent to culture conditions is required to
fulfili the Agrobacterium-mediated genetic transformation using microspore
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AZA SHE 3 33 (Capsicum Anmuum L) AEE
YA A E5S Agetglon 2 AEARS 4d4
oM AEE SR o A3 Y, A%} E2) 9 &
H, &322 AT, 222 g e S A
S5t 9L ol&35kTh (Kim et al. 2007a).

1F AEXO| Kanamycin 2 Cefotaxim LA A

AT GAHBES 3 DA R2Y ALAS o]§
3}od Kanamycin} Cefotxaxime & 552 GA1A| WA A=
£ TR screening S} FAAR] AR A uf
A NPTII 5 3AHE o]§3817] fzo] AA4d 3g& AF
£ 3Z2}o]| Kanamycin ¢8-S A3k 1A} 0, 5, 10, 20, 50,
100 mg/L 5= A 3t¢ich Agrobacterium® &G U A
A2 ARA 7171 Y8t Cefotaxime- 0, 50, 100, 200 mg/l, &
=2 Astgith. 429 Aol diste] wjof 2974} 6
Aol 22219] & FDA §HE o]83to] 2AHAT
(Kim at al. 2007a).
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EHA1059] transformation A|Zt}. Agrobacterium EHAL05S
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Hj9Fst & 200 uM acetosyringoneS ¥, A7t 48
2 x 10/mLQl AZAE sucrose7t EFHE NLNS XJA4Hj A
(Kim et al. 2007) oA 8 mL9 43| 40 plo
Agrobacterum 3E3t0] 147F 25C 2704 FHuHoF
ShAth FFHl%F 2 500 mg/L 9] cefotaximeo] T7H XA
HiZIZ 33) 1000 rppm o2 A o]59ch Kanamycin 2 mg/L,
cefotaxime 400 mg/L 3HS-F NLNS ZAH|=| o] A2A} 0.5
x 10/mLe) WE2 3 mLA 60 x 15 mm] Petri disho]] 3
st 25°C Qhufeks Boted 2R HiE Fmstgch A4
B 2] 7-14Y e FFEn|7E 9] GFP filter (510-550 nm)
£ olg3le] GFP $HA) WEE BT,
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x 15 mm Petri disho]] 8 ml & B3 & 2971 ekt S
0 Kanamycin 5o 4glo] 222 Eo] YA Y
ERtTE (Figure 1A). Wi%F 64 A= =7} Kanamycin 20 mg/L
O|FAFE xR o] 2uf of4} ZHAE|9rt (Figure 1B).
g 289 £ 2% v} 29 #E& 2AF g 27 Kanamycin
27t wotdeE o) f o) AT 4FE FE= A
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oA o> AT Bk oF 10uf o FoR vjtaio] A
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100 mgL=2 At 0 mgLol] Hlgf AlzdgEe] oF
90-100% A= 7r4%t} 12]3 Kanamycin £% 60-80 mg/L
oflA] ;Rsto] xS Grobd AlzEbAggo] oF 20-50%
A= fAEHA FEPEEE AHH (Lee at al. 2004). ¥}
Hofl A3} H9FA] Kanamycing: 0|83} selectiondt= 7
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o] ZHAE O 2 A selection pressure7} o] 7] wlo] A%
A} #ioFe] Kanamycing o]-§-¢ e 7] & A2 A}
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Agrobacterium®] 2. F W AR AAAF717] ot Cefotaxime
20, 50, 100, 200 mg/L HE2 Halskgich
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Figure 1. Microspore viability and embryo induction after incubating in Kanamycin media. A: 2 days after incubation; B: 6 days;

C: 28day.
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Fgure 2. Microspore viability and embryo induction after incubating Cefotaxime media. A: 2 days after incubation; B: 6 days;

C: 28days.

Figure 3. Development of embryos and pepper plants from isolated microspores. A: embryo development; B: root induction; C:

seedling; D: acclimated pepper

Soto] & mass® WGl e HEE ZE5S B 5 Y
t} (Figure 4).

0.5 x 10/mL 559 AZAE 90 x 15 mm petri-discho]]
8 mL # % 407} plateE vl%F3lo] screen shict AXAR
HE 49, 8Y, 249, 484A wfAY T BEEHA GFP
filterE o]-&3}o] GFP &S Z ALt 407) plateE A}
3t A3t F 120709 22AeA GFP HdE & 4= Ugch
Figure 59|41 2= 21X ¥ non-transformed A~3Z2} 24LA))
+ GFP filterof| A| GFP g o] THake|z] ggkon| FAAS
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Agrobacterium EFH|F 013 484A X ull & 18747 A
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Figure 4. Development of embryos developed from isolated
microspores after Agrobacterium co-culture. A: 4 days after
Agrobacterium co-culture; B: 8 days; C: 12 days; D: 24 days
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Figwre 5. GFP expression of embryos developed from isolated
microspores after Agrobacterium co-culture. A: non-transformed
microspores at 24 days; B: 4 days after Agrobacterium co-culture;
C: 12 days; D: 24 days

Light filter GF? filter

Figure 6. GFP expression of embryo mass developed from
isolated microspores after Agrobacterium co-culture.
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