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Basis for Consideration of Substantial Equivalence

l1-1. Primary sequences of any proteins are determined by
arrangement of four words, i.e., nucleotides ATGC, in
DNA. 1In other words, proteins whose primary sequences
are not encoded in DNA never exist (Fig. 1).

1-2. In GMO, the genes Present are those of the host and
those of the introduced genes. Therefore, protein
species present in GMO are those derived from the host
and from the delivered gene(s). No other proteins exist
(Fig. 1).

1-3. Therefore, additional hazard of 6MO, if it exists,
largely depend upon the character of the protein(s)
encoded by the introduced gene(s).

1-4. If the protein encoded by the introduced gene is
toxic, the GMO will be toxic, and if not, it won't be
toxic.

2. Some proteins, however, catalyze post-translational
modification of other protein(s), such as,
phosphorylation, dephosphorylation, accetylation,
deacetylation, methylation, demethylation, acetylation,
deacetylation, allosteric change, etc. Some other
proteins may form homo- or hetero-multimers.

In such cases, in theory, the modified proteins or
multimeric proteins are different from unmodified or
monomeric ones and, in theory, may gain toxicity, but no
such cases have been reported.

Prions are thought to be aggregates of proteins
produced in aminals by introduction of abnormally folded
homologous proteins. No such phenomenon has been
reported in plants.

3. Lipids, polysaccharides, lipopolysaccharides, etc.
are produced by polymerization mediated by proteins.
Natural phytotoxins include low molecular weight
molecules, such as monoinositol hexaphosphates



(phytates), glycosides, glucosinolates, alkaloides,
neurotoxic amino acids, etc.: they are metabolic
products whose syntheses are catalyzed by proteins (Fig.
2). If the introduced gene(s) encode protein(s) involved
in the polymerization or these metabolic pathways , the
consequence could be either

(1) no effect, as the protein could not find proper
substrates in the host

(2) intended reaction alone, or

(3) intended reaction PLUS unintended reaction, i.e.,
substrate(s) other than the intended one is recognized
by the protein.

4. Uncertainty mainly arises in case 3-(3), as a ‘
theoretical possibility that the protein encoded by the
foreign gene mediates unexpected reactions recognizing
an unexpected substrate can never be excluded (Fig. 2).

5. It should be noted, however, that, in producing GMO,
only well characterized gene (s) are introduced.
Possible unintended metabolic pathways which can be
activated or scilenced can be guessed and their presence
in GMO can be checked to a reasonable extent.

6. Some foods are processed and coocked. During the
processing, toxicity of cassava, for example, is
removed. Foods are then digested in intestines.
Causative elements leading to cancer, allergy, chronic
or acute toxicity, etc, should be present in the
digests. They may be intact or partially digested
elements in foods. The materials which remain intact are
usually alkaloides, glycosides and other low molecular
weight materials. When digested completely, proteins,
lipids and polysaccharides are digested into amino
acids, monoglycerides or fatty acids and
monosaccharides. Some food components are metabolized by
intestinal bacterial flora, which are guite different
among species and among individuals. The metabolites may
be important nutrients, ex., essential vitamines, or
toxic substances.



7. Though introduced genes are inserted randomly, their
localizations, local structures, transcription and
translation products from the genes and their
surrounding sequences are easily determined. During
selection of transgenic plants with intended properties,
unfavorable ones are discarded. The transgenic plants
for further development as food Plants are well
characterized during the selection Processes.

8. Transgenic plants for foods are usually well
characterized at least for genetic structures near the
inserted genes. Mutations elsewhere unrelated to the
transduced genes may occur during the gene introduction
but bu such non-specific changes may occur also in the
conventional breedings..
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Fig. 2

Non-GMO
Protein DNA

MOLECULES
44— PRODUCED BY |
| CATALYTICACTIONOF |
PROTEINS ENCODED BY |
INTRODUCED GENE |

1. There is one to one correspondence of DNA and aminoacid sequences (of proteins)
both in non-GMO and GMQ, if the introduced gene does not disrupt coding or
regulatory sequences . insertion effect on the gene expression can be checked easily
by sequencing DNA where €xogenous genes are inserted and by examining
transcripts from the regions.

2. Depending upon genes introduced, composition of molecules whose sequences
are not imprinted as such, ex. polysaccharides, lipids, etc. may change (purpie) or
even new molecules may be produced (yellow).

3. The safety consideration can be focused on proteins encoded by the introduced
genes (red) and other newly formed molecules if there are any (yeliow). Changein
relative guantities of proteins, sugars, lipids, low molecuiar weight compounds, etc.
May OCCUr.

4. Modification of proteins, such as acetyiation, phosphorylation, etc. may occur;
such changes hardly pose nutritional or toxicological problems.
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RMERE, HMEKE, ~EIru B, ~
r7 Uy ME, m/bAtRE, MCV, MCH, M
CHC# BEhmERAELE (Sysmex M-2000)
W& D EE,

HERE 2 Hid A v —iz L v iR RE A
ZERM L, BEIAMIRSHTEERE (MICROX) Tl
o
1 B LR G HIER TR, FIBRATiC 8
LA BHM 1 0 flic >0 TITH, (BEEEWIC
DWTHB[RERIB Y KT 5,)

T—7 VR T CRRE R IR I Y BRI
MiF 2y BEE R R 1T,

WEH, TAV7Iv, ASGH, ZVa—2&,
aVATFr—, MV ESA K, EIAE
v, REER, JvT7F=y, FIUARTIH
—+¥ (AST, ALT), y—GTP, 7AFH
VRRATZ 7 Z—¥, EMfE (Na, K, C1,
Ca, P) 2AZHEAWERE7 1502 H
WTHRIET 3,

i6




4. Pk - WEMERENR
z
1) SEhtRrH

2) BRIE
3 ERNEWHS

1) REBARERRE

| EHICEAREEE 10 6, RE5HMKTE (2
F) EFHWIZ-OVWT, BIBERE., 26lic-
WTITH, (MEBMIZOWTH AR &
i3 5,.)

B, ——7 VBT TR,

B, D WG, BafR, HPEK, ERE. R,
B MR, BIF.

KeHBEREEHBEIZOWTERET S, (R
B LN BE M)

Uyt (BRI . KEIR, WERR, BB
JOVERE (KIRE. WE). R, K. ik
UCREX. L, FRBRBICLEENME, &,
®BE, H. +28BE. /ME (ZB, BB, X
B (B, &, BB . k. R, S,
Mg, BIR., BEbE. BE. gz, BR. BR
ER, BRELR KUWRE, 5. BB, N, THEEE,
B, BB, RE, T0ErABRMICELRS
B bHivlEss - Mk,

BRI 7 VEBR L VERRER URET
5 (MBEEREREMNOE 1 0H)
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R RROLRHZHEICEET 4%
(%) =BERERFIRER  MEET

1. Loz

Tkl 2E 3 BEE, #AETIHEARZ DNA Bz AV CHREAMEZSS LS4 X, +
x, boenad, v, Fobd, WREEGSLENLSA Y2, boERIY, USED
HBEZEWM2 9FED, BEEALLIb AR LTOELMOMREEZITTEY, ThsDEYICH
F(T2EEPTRBICHEEL TS, ThesDEMZZENZN, RATBICHE>TWSF A X,
TR, boEDOY, UF, T4, NLA Y atREeMIIBWTHEFTHL EHENT
Wd, LL, —IRHTROPICIEEBRIBEROREMIIN T ITRERERDODANEL, O LS
BREBICHUTCETREZRDIEDHR,

CDED BRI HBMKERIERIEL,S, BRI ERIIZOEDRTREZTOIPE I D,
BRASELZBE LU TRAESERET > TE R, FOHE, 2001 F4HLDRTEZRIFEOITS
EHRREINED, TRESOPFICLT, A—A—-SHEME AR END S IEERZ Y
ZUIh B2 BEIENEN>TNWS,

HBRABEDICE, BEOFEREOHY, BREOFESCERONE, NEEOHEREDX ) v
FEBHBEEDNTWD, £, BELBMEL, MIFEHIBRA TS, RRIOHFEWE, HE
BCEBEMNRED ST ERDNZMABRIERORRBLITDA TS, 512, HRADDERX
RIS T 572010, BRI EMOBBICL2NEEOHASRL ILBTERNENIERD
HD, LPL—AT, BOENERK >TRRSNEEEDICRE LOMEIEL 32 LITRIT R
Fhidksizn, COLS3hBALS, BE, BEAEHREIEEYISERE LTHATRS L
SR DN, BRELOBBEIRNZ EOERET>TVD. UL, RROBHSITEHICA
— A — SRR S AR M D A2 EPL > TnE I LiE, A
2&N, HRIABROMNAEREAEZHFHBITHEL, I 2822 X5 00 LTEISREEZT
HHRELEFIEZ L, 2, BEHEOWT, BEEEPHERVELEHON, HBIZZODEX
ZIFANSR TRV kif, BEZIC L >THHEEICST LD RIFRIER s ROBERZES A
TWBLEESIEMTE S, '

EHIFEREO6EEL D, RAFCBEAEI B 2#HEZAROUHESNZEICHEET 2RELT
STEREY, FERRZ LZOL I RERLS, BEROZEMHEPHLEIIZIT ARG ZND
D, BEEEPSRT2EHOAS, BROGIA, BELSIINT 2EREORP S5 0R
BL, BEGALLTAMTIIREILDHIONES D, $EHZETHELDESRIETH
BRI ONTHRE 2T oM. ORI RITIICHEST, BEAVWHEAEBEIAT I 2B EL
T, fH#EZ DNA HifE 8D TR E 20 ORBDICONVTEIEEDFEVWERE L h 2 8H%s
EREL, AR, TONBESZI L CAREER LD F L DL,

2. BIEAE

ML Z DNA Bifiz SO THEN A0 DIIOVWTEEOFEWERE T AL b 58k
SRE U CTHERERE T e AV N—, 2EOTFIITRORNTH 5,
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