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Reduction of 13 kD prolamins increases
recombinant protein yield and recovery rate
in rice endosperm
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RNA silencing inducible sequence (RSIS) causes post-transcriptional gene silencing (PTGS) of 5' or 3' flanking sequence-
containing genes by inhibiting proper transcriptional termination. Exploiting this nature, 13 kD Pro-less, in which major
seed storage protein (SSP) 13 kD prolamins are reduced, has been generated. In 13 kD Pro-less, other SSPs, such as
glutelins, are increased as a compensation effect to maintain amino acid pool. 7Crp is the seven-linked epitope peptide
derived from major cedar pollen allergens Cry j 1 and Cry j 2. When 7Crp is expressed in 13 kD Pro-less endosperm,
accumulation level of 7Crp increased. Furthermore, recovery rate of 7Crp without reducing reagent increased. These
findings indicate that 13 kD Pro-less endosperm provides a good production platform for recombinant proteins.

RNA silencing inducible sequence (RSIS) is about 90bp artificial
sequence encoding modified human Glucagon-like peptide-1
(mGLP-1)."* RSIS induces nuclei post-transcriptional gene
silencing (PTGS) of 5' or 3' flanking sequence-containing genes
in rice. This is due to the nature of RSIS inhibiting proper tran-
scriptional termination.! To evaluate the usefulness of this RNA
silencing method, we have generated several seed storage protein
(SSP) knock-down lines.> When one or a few SSP(s) was reduced,
other SSPs increased and compensated for the reduced SSP at
both the mRNA and protein levels.? In addition, formulation of
storage organelle, where SSPs are deposited, was altered.? Seed is
one of the most popular tissues to accumulate valuable recombi-
nant proteins/peptides.” Previously we have shown that mutants
lacking some glutelins accumulate more recombinant proteins.’
Here, we examined how recombinant protein production is
affected in two SSP knockdown lines, GluB-less and 13 kD Pro-
less, in which G/uB-I and 13kD prolamin genes were suppressed
by using RSIS. As a reference, we used a transgenic rice accumu-
lating 7Crp, the seven-linked epitope peptide derived from major
cedar pollen allergens Cry j 1 and Cry j 2.°

RSIS Induces Silencing of Transgene

We crossed 7Crp rice and GluB-less, and analyzed the relation
between 7Crp accumulation and GluB-1 accumulation in F2
generation. Unexpectedly, 7Crp was not accumulated in GluB-
less background, whereas 7Crp accumulated in wild type back-
ground (data not shown), indicating that 7Crp was silenced
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because 7Crp mRNA contains 5' and 3' UTRs of G/uB-1. Thus,
we concluded that RSIS induces silencing of transgenes as well as
endogenous genes. This raises a future feasibility of reporter sys-

tem, such as using luciferase and GFP, to analyze the mechanism
of RSIS-mediated silencing.

Thirteen kD Pro-Less is a Good Production Platform

We crossed 7Crp rice and 13 kD Pro-less, and analyzed the
relation between 7Crp accumulation and 13 kD prolamins
accumulation in F2 generation. In 13 kD Pro-less background,
7Crp accumulation increased by 1.4-fold of that in wild type
background (Fig. 1B). This may be due to compensation effect,
because G/uB-1 is upregulated in 13 kD Pro-less and 7Crp was
driven by the G/uB-1 promoter. 7Crp is predominantly depos-
ited in endoplasmic reticulum-derived storage organelle PB-I
where prolamins are also deposited. 7Crp has a free cysteine
residue and easily makes disulfide-bond with cysteine-rich
prolamins.” Therefore, 7Crp is difficult to be extracted with-
out reducing reagent.” If recombinant proteins should have
bioactivities, easy and high-yield extractability without reduc-
ing reagent is desired.® To examine whether extractability is
improved by reducing 13 kD prolamins, we extracted proteins
(S) without reducing reagent, then extracted residual proteins
(P) with reducing reagent (Fig. 1A). 7Crp in S fraction in 13
kD Pro-less background increased by 1.7-fold of that in wild
type background (Fig. 1B). In contrast, 7Crp in P fraction were
similar between in wild type background and in 13 kD Pro-less

Volume 7 Issue 11

©2012 Landes Bioscience. Do not distribute.



SHORT COMMUNICATION

7Crp x 13kD Pro-less
!
I 1 )
I ] wild type
v > | .
O 3 13kD Pro-l|
Mature seed (F2) % ' | e
8M Urea @9t I :l:
Qb 4% SDS §
| =
©
pellet 8M Urea Q I
4% SDS = -
$ 5% 2ME T I
o :
Sup Sup
©) ) Total S P
** P<0.01

Figure 1. 7Crp accumulation level and its extractability without reducing reagent. (A) A scheme of experiment. Seed proteins are extracted with 8M
urea and 4% SDS buffer. This fraction extractable without reducing reagent is designated as (S). Residual proteins (P) are extracted with 8M urea, 4%
sodium dodecyl sulfate (SDS), and 5% 2-mercaptoethanol (2ME) as reducing reagent. (B) 7Crp levels in each fraction. Total is calculated as sum of (S)
and (P). ** indicates significant difference p < 0.01 between in wild type background and in 13 kD Pro-less background (Student’s t-test).

background (Fig. 1B). These results suggest that extractabil-
ity of 7Crp without reducing reagent was improved in 13 kD
Pro-less.

We showed accumulation level of 7Crp and its recovery rate
without reducing reagent increased in 13 kD Pro-less. This
approach will be applicable to production of other recombinant
proteins, and accelerate practical use of transgenic rice as pro-
duction platform of recombinant proteins.
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