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Abstract

To evaluate the human risk of long-term intake of genetically modified (GM) rice, we carried out RT-PCR of
housekeeping genes. Housekeeping genes, which show highly uniform expression in living organisms during various
stages of development and under different environmental conditions, were normalized by RT-PCR. We assessed
the expression of 10 common housekeeping genes (18s rRNA, 25S rRNA, UBC, UBQ5, UBQ10, ACT11, GAPDH,
eEF-1a, B-TUB, GAPDH, B-actin, B2m, G6pd2, Gyk, Gus, Hprt, Cyclophlin A, Tfrc, a-tubulin and RPL13A)
in the liver, stomach, small intestine, large intestine, kidney and spleen of mice fed GM or non-GM rice. We
found no significant differences in the expression of housekeeping genes between the two groups of mice.
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Table 1. Housekeeping genes in NackDong rice and their primer sequences used for RT-PCR analysis

No Gene Name Expected size (bp) Gene Symbol Primer FR GenBank Accession #

. AGA TCA CTG CCT TGG CTC CT

I Actin 11 452 ACT 11 O T AL Cre ATe) K35 €A AK100267

2 Ubiquitinconjugating enzyme E2 436 UBS O o SO A S T o AKO059694
Eukaryotic elongation AAG ATG ATT CCC ACC AAG CC

3 factor Lalpha 34 eEF-la AAC AGC CGA AGG GCA ATA AT AKO61464
Glyceraldehyde-3-phosphate GAG ATC CCA TGG GGT GAG AC

4 dehydrogenase 35 GAPDH TGC AGT GAT TGC ATG GAC AG AK064960
. CAT CGA CCT TCA TTG GCA AC

5 Betatubulin 330 B-TUB GAC GOn At ACe At Ere e AKO72502

6  Eukaryotic initiation factor 4a 459 elF-da e S o oy I e AKO073620
- ATC ACC CTC GAG GTG GAG TC

7 Ubiquitin 10 451 UBQI0 CTG CAT ACC ACC ACG GAG AC AK101547
. AGG CGA AGA TCC AGG ACA AG

8§  Ubiquitin 5 426 UBQS A% Gan cas G e A A2 AKO061988
. GGG GAA ACT TAC CAG GIC CA

9 188 ribosomal RNA 440 185 1RNA o0 ohe E58 Aoe o ma o AKO059783

10 258 ribosomal RNA 401 255 rRNA T AL Cha CCa At < AK119809

Table 2. Housekeeping genes in mice and their primer sequences used for RT-PCR analysis
No Gene Name Expected size (bp) Gene Symbol Prli;}l{er GenBank Accession #

. ACT GGG ACG ACA TGG AGA AG

1 Beta-actin 384 B-act TCT CAG CTG TGG TGG TGA AG NM_007393
. . TGG TGC TTG TCT CAC TGA CC

2 Beta2-microglobulin 330 B2m ACKTGT CTC GAT (ot AGT AGA C NM_009735

3 Glucose-6-phosphate dehydrogenase-2 274 G6pd2 %Z% %é(% ﬁi‘fég gCGE éCAS ggg é‘% NM_019468
Glyceraldehyde-3-phosphate ACT CCA CTC ACG GCA AAT TC

4 Gehydrogenase 370 GAPDH CCT TCC ACA ATG CCA AAG TT NM_008084

5 Glycerol kinase 39 Gyk o o G A o & NM_008194

6 Beta-glucuronidase 37 Gus Ton GET 10 TaR o0 AT G NM_010368
Hypoxanthine guanine TGC TCG AGA TGT CAT GAA GG

7 phosphoribosyltransferase 1 361 Hprt GAG AGG TCC TTT TCA CCA GCA NM_013556

8 Peptidyl-prolyl isomerase A 312 Cyclophlin A o a6 o e e T o NM_008907

9 Transferrin receptor 315 Tie T e NM_011638

10 Tubulin alpha 315 Tuba2 g L A T ACh At & NM_011654

11 Ribosomal protein 113 A 371 Rpl13a GTA CGC TGT GAA GGC ATC AA NM_009438

TTC TCC TCC AGA GTG GCT GTC
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Fig. 1. Housekeeping gene expression in GM and non-GM rice, and densitometric analysis by RT-PCR.
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The mice were administered to GM and non-GM rice every 2days/cage (A), or every 4 daysfbody for 30 days.

EAPDH GhEpdZ

B = o | n- &4

ELN s “as s | o T

2

B E

3 IT EI}II

5 i

i i,

E-actin Gyk
n- k1 [T ”‘GM:ér:

en ] EL] et et et |
N ERr
§|g % 1
5 . %ua
o4 = a8
aB
Eun Eu.-t
= & 0x
i 1,
ron =Ll L1} ren-falU =
BZm Gus
n-em NCIl] s e —|
e (ELL] === -
L 1]
3 .
[
El '
Fla = Ok
i ' Fo
i, LR
= O & g
1 1
8 hoh=TH =2 ] " hoh-TH L2

Fig. 3. Profile of housekeeping gene expression in mice.
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The mice liver was checked to administration of GM and non-GM rice by densitometric analysis of RT-PCR.
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