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Fig. 1 PCR amplification and restriction enzyme
digestion verification of npt Il gene
M: Molecular mass marker; PCR: npt Il gene amplification product; E+
H: Restriction enzyme (EcoR | and Hindlll) digested plasmid DNA.
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Fig. 2 The expression and antibody generation of recombinant NPT II protein
(a) Coomassie blue stained gel showed bacterial expressed recombinant NPT I protein. (b) WB detection of bacterial expressed NPT I protein using
anti-His antibody. (c) Specificity verification of anti-NPT ]I antibody. U: Un-induced; S: Supernatant; Pe: Pellet; Pu: Purified; Re-NPT- 1 :
Recombinant NPT- [I protein; Rice -: Non-GMO sample; Rice +: GMO sample with NPT I protein; HSP: The abundance of HSP protein detected by

anti-HSP antibody was used as loading control.
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Fig. 3 The identification of transgenic rice
(a) WB analysis for NPT ] protein in transgenic rice T, seeds. The total
protein was isolated from transgenic T, seeds, and separated by
SDS-PAGE. WB analysis was carried out using anti-NPT ][ antibody.
Line 5 and Line 8 were independent transgenic lines. Ten seeds were
analyzed for each line. (b) WB analysis for NPT I protein in transgenic
T, seedlings. Forty randomly selected seedlings were chosen from
Line 8, total proteins were isolated from T, seedlings and separated by
SDS-PAGE. WB analysis was carried out using anti-NPT ][ antibody.
Number 1 ~40 are individual T, seedlings from Line 8. HSP: The

abundance of HSP protein was used as loading control.
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Fig. 4 Concentration analysis of NPT II protein in rice leaves

(a) WB detection of NPT II protein using anti-NPT I antibody. Re-NPT- I : recombinant NPT II protein; Rice leave: Total protein isolated from rice

leave at seedling stage. (b) Standard curve of NPT I protein concentration against the intensity of WB signals. x axis is the content of NPT Il protein

and y axis is the signal intensity detected in WB analysis.
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Fig. 5 WB detection of NPT II protein in rice grain

a-HSP

0.125%, 0.25%, 0.5%, 1% and 2% represent the percentage of loaded

sample in total protein isolated from single rice grain. HSP: The

abundance of HSP protein was used as loading control.
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Fig. 6 The expression pattern of NPT Il protein in transgenic rice
Different tissues of rice samples were collected. Total proteins were isolated and separated by SDS-PAGE. WB analysis were carried out using anti-NPT [
antibody. The list of tissues are as follows: Seed: whole seed, embryo (Em), endosperm (Ed) and husk; Seedling stage: shoot (St) and root (Rt); Tillering
stage: stem, tillers (Ti), node (No), sheath (Sh), cushion (Cs), upper part of leave (Up), middle part of leave (Mid), lower part of leave (Low) and root tip
(Rtt); Booting stage: stem, node (No), sheath (Sh), cushion (Cs), upper part of leave (Up), middle part of leave (Mid), lower part of leave (Low) and root
tip (Rtt), young panicle of 1, 5, 10, 15, 20 and 25 c¢m in length, mature panicle (MP) and panicle axis (PA); Flowering stage: stem, sheath (Sh), cushion
(Cs), leaf, mature panicle (MP), panicle axis (PA), anther (An), stigma (St), husk and root tip (Rtt); Filling stage: stem, sheath (Sh), cushion (Cs), leaf,
mature panicle (MP), panicle axis (PA), root tip (Rtt), filling panicle (1, 5, 10, 15, 20 and 30 days after pollination (DAP)), embryo (Em), endosperm
(Ed) and husk; Mature stage: stem, sheath (Sh), cushion (Cs), leaf, mature panicle (MP), panicle axis (PA) and root tip (Rtt). HSP: The abundance of

HSP protein was used as loading control.

2.7 NPT &HREANEFEAM 5 FIRERFRIEFE Leave

RS @ 3L 4L SL 6L Ti Bt Fl F Mu
IR S KR e E LR, A KB 2 T

AEE W, MR e R L NPT I 5L X M everer — - «oew@ NI

AN LA I B AR A AT B TR H R IE I T

i FRATE S FEB T AR A KA ]I (38 O P

LNt N L NAN L T N 3 T e = 8N A Root

W, MR SERN) 1 NPT I 2 R 2k S L L

FRE(E 72), BT H, NPT I & A A . _

(IR i1t o MRSV TP AP IE 47 S U ELSES 23 eoNPT

AR BRI R AR R IR B ARIK. FIFELLER T AN [——— — e a—— — —]-HSP

A AR B *E%B*$HEIIJ(F§] 7b), g BRI, AR Fig. 7 The abundance of NPT II protein in leaves

%ﬁ%% S 19\ LE 4 AN Rk ﬂg/ﬁﬂ R and roots at different developmental stages

(a) The abundance of NPT [ protein in leaves at different developmental
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Fig. 8 The subcellular localization of NPT Il protein
T: Total protein; S: Soluble protein; HSP: The abundance of HSP

protein was used as loading control.
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The Expression Properties of NPT II Protein in Transgenic Rice Plant
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Abstract The npt Il gene, encoding neomycin phosphotransferase II , is one of the most commonly used
selection marker in transgenic research. In this study, recombinant NPT Il protein was expressed in E. coli and
monoclonal antibodies were generated. The inheritance, temp-spatial profiling, abundance and subcellular
localization properties were investigated using established Western blot (WB) analysis. The results showed that
NPT II protein in 0.25% of a single rice grain (about 0.025mg) was detectable, the expression of NPT Il protein is
consistent with dominant inheritance law, positive seeds and homozygous lines can be identified in transgenic T,
generation, furthermore, the abundance of NPT [ protein can provide clues for the identification of homozygous
individual in T, seedlings. Quantitative analyses shows that NPT [ protein accounts for about 0.08%o of total
protein in the leaves at seedling stage. The expression profile of NPT II protein in transgenic rice shows that the
abundance of NPT [ driven by CaMV-35S promoter in the leaves and roots at seedling and adult stage are higher
than that at tillering and booting stage. NPT Il was detectable at different stages in rice root, stem, leaf, panicle,
flower and seed, however, the abundance of NPT ]I in tillers, node, panicle axis and anther tissues is lower than
others. In addition, the NPT II protein is mainly localized in the soluble portion of cytoplasm. Taken together, an
applicable immunoblot method was established and the expression properties of NPT [l protein in transgenic rice

were demonstrated.

Key words transgenic rice, CaMV-35S promoter, NPT I protein, Western blot
DOI: 10.16476/j.pibb.2014.0376

*This work was supported by grants from Cultivate New Varieties of Genetically Modified Organisms Technology Major Projects from The Ministry of
Science and Technology of the People's Republic of China (2009Z2X08012-006B) and Beijing Municipal Natural Science Foundation Key Project
(5121001).

**These authors contributed equally to this work.

***Corresponding author.

YIN Chang-Cheng. Tel: 86-10-80493132, E-mail: yincc@genomics.cn

LIU Guo-Zhen. Tel: 86-312-7528250, E-mail: gzhliu@hebau.edu.cn

Received: December 8,2014  Accepted: January 12,2015



2015; 42 (3) =&, & NPT EHREHERKBERHRIEFERAR *S276.1°

My =

Table S1 Quantitative analysis of NPT II signal intensity in T, seedlings

#Plants NPTII-I NPTII-C NPTII-N HSP-I HSP-C HSP-N NPT Il -N/HSP-N Results
1 263 2.27 598 5308 2.09 1106 0.05 Negative
2 4497 2.27 10208 4591 2.09 9596 1.06 Positive
3 3869 2.27 8784 3646 2.09 7620 1.15 Positive
4 3258 2.27 7395 4062 2.09 8489 0.87 Positive
5 7309 2.27 16592 4701 2.09 9826 1.69 Positive
6 6751 2.27 15325 4868 2.09 10173 1.51 Positive
7 2295 2.27 5209 4047 2.09 8459 0.62 Positive
8 4136 2.27 9388 4876 2.09 10191 0.92 Positive
9 4870 2.27 11055 6430 2.09 13439 0.82 Positive
10 6758 2.27 15341 5304 2.09 11085 1.38 Positive
Sub-total 44005 47833
11 629 2.57 1614 3932 2.79 10977 0.15 Negative
12 2605 2.57 6694 3450 2.79 9625 0.70 Positive
13 2082 2.57 5352 2731 2.79 7619 0.70 Positive
14 9846 2.57 25304 2993 2.79 8350 3.03 Positive
15 2840 2.57 7299 3555 2.79 9919 0.74 Positive
16 3445 2.57 8853 3546 2.79 9893 0.89 Positive
17 586 2.57 1507 3018 2.79 8419 0.18 Negative
18 12406 2.57 31884 3679 2.79 10264 3.11 Positive
19 2011 2.57 5169 4848 2.79 13527 0.38 Negative
20 2510 2.57 6452 4069 2.79 11354 0.57 Positive
Sub-total 38960 35821
21 8053 3.12 25141 3715 2.52 9354 2.69 Positive
22 1904 3.12 5940 3830 2.52 9652 0.62 Positive
23 6306 3.12 19676 4112 2.52 10361 1.90 Positive
24 5676 3.12 17710 4069 2.52 10255 1.73 Positive
25 2554 3.12 7968 3602 2.52 9078 0.88 Positive
26 65 3.12 203 4324 2.52 10897 0.02 Negative
27 5691 3.12 17756 3791 2.52 9553 1.86 Positive
28 78 3.12 244 4186 2.52 10548 0.02 Negative
29 1634 3.12 5098 4611 2.52 11619 0.44 Positive
30 70 3.12 218 3475 2.52 8758 0.02 Negative
Sub-total 32031 39715
31 2190 2.52 5515 4005 2.33 9340 0.59 Positive
32 3813 2.52 9609 5087 2.33 11854 0.81 Positive
33 5064 2.52 12761 4434 2.33 10331 1.24 Positive
34 4250 2.52 10709 4131 2.33 9625 1.11 Positive
35 3755 2.52 9463 4571 2.33 10650 0.89 Positive
36 7626 2.52 19218 3938 2.33 9176 2.09 Positive
37 7690 2.52 19378 4065 2.33 9472 2.05 Positive
38 40 2.52 101 4492 2.33 10465 0.01 Negative
39 43 2.52 108 4149 2.33 9667 0.01 Negative
40 5240 2.52 13204 4003 2.33 9326 1.42 Positive
Sub-total 39711 42875

NPT I -I: Intensity of NPT [ protein; NPT I -C: 100000/Sub-total of NPT II -I; NPT [ -N: NPT I -I*NPT [[ -C. HSP-I:
Intensity of HSP protein; HSP-C: 100000/sub-total of HSP-I; HSP-N: HSP-I*HSP-C.



