64

HERER S R iE7E mIEAquAdvantage E148EE /5%

7 5% 1

RIS AR, 11 1 64-75 2020
Ann. Rept. Food Drug Res. 11 : 64-75 2020

B

Bl SRS REFES R4S WREH O EHR ¥ i A
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RaSEYEEE Ui inatt

W R

KRB E(FAAR) S &4 % *AAquAdvantage % % Bl Jit ) AquaBounty
Technologies 4 3% /2 3] /£ 1989 F#F4F » £ Bl & 5% 249 % 2 F (US Food and Drug
Administration, US FDA)#2015F11 A Az e il i b ijr - & st & flam g Eamag K
Tyl g e o E B R R IFEE & (ocean pout)dd 3 iR & & & H L $) T (antifreeze protein
5’ promoter region, AFP5’) » #% 4 T (antifreeze protein 3’ termination region, AFP3”)
VAR B E k% % & X H (Chinook salmon growth hormone, GHc) * ## 74 A\ K 05 i & &
(Atlantic salmon) * Ff{F %] 89 AquAdvantage & 2L & Bp 6 78 205 RAE TR R AR ik 4
R E AMRARBFEREARERBEGMAE - RFRSFAAM IR > &£ %
H57 5% 58 78 5% 7R 45 32 (event-specific) » 3735 4878 o JA 4 LM X PCRAR SR 77 ik 3BT
L #PCRAZ 49 F Bt Bl £ & GHe A B | &~ Ko & & 4 i & K bJK B (Cytochrome b,
Cyt-b)4F E M | BE AR £ R % % 0 #9pAAS-GMF ° ty 7 Ik st & 78 4R B i R 25 9T
2y B Ut SRR 7y ik LR T 5 IR o R H AT E B SAR B EATPCRANK
PRAT&E RIEKBOR S & ARG © RRREFMFHGHEZ A LS LI e o
BEREFIANR LA RZEN

&+

¢

7

RA$ESA | EENGE - B8 - AquAdvantage + PCR

[l

Al

18 T 1 S e e B R R
R RVG LB (Salmo spp.) M K SEVEEE &
(Oncorhynchus spp.) » KPGHGEH 2 B ETH -
REBHECTEIRE ~ EH - B R S ERGHL
RGNS R A R AT
B RPGEEEE(S. salar) 5 RSP BRI A 101F
Vit - RZ RBP4 - 5T R BRI
FEEERZSECTH BA - EBIFHTN - 5 Ry
TSP A L Ry SREEE(O. kisutch) ~ BIFEfE(O.

tshawytscha) ~ $JE(O. keta) ~ BREE(O. masou)
%F o T s DAEF AR S A EREDR - L (O.
mykiss) i FRGELE - 352 DIEEGHET
B - RBUENET - 2EEAF RS —F
HEOEEENL,6588 AT EHATHELI/KE
r R AT -

M@ ECHEZ RIEH - FIHE R
# (growth hormone, GH)E 1T R - B A
7E -~ BlEeEESE X - A DIEE RS A
R AR R iR o 1A B R Y 7 Ak &=
EGHER - WM (Misgurnus mizolepis)
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FIEREE(O. kisutch, Coho salmon)3 i fE - H
BRI R BRI INF35E37M5.2 %7 o« B
2GS (N R B D) i £ BEE T JH AquAdvantage
s £ Bt )N AquaBounty Technologies: 4773
FIfE1989 M # Y  EREMEYEHE
(US Food and Drug Administration, US FDA)
FR20154E 11 A% HEE @ Bl - BORy S B
e TR A o B B E R RLUE
mRE s E Y " - KX EEA A KESE
i (ocean pout) Y HTH E K EUH) F (antifreeze
protein 5’ promoter region, AFP5’) » f&f&+
(antifreeze protein 3’ termination region, AFP3’)
AR FE B F AR 4R R Al (Chinook salmon
growth hormone, GHc) ° f#5 EHEHTE A K 75 EE fi:
fE(Atlantic salmon)fYSZAEIN - FT1S EI 22U &
AquAdvantage I EFE %L AR ARRERLE &
REE - IRRARIGEEE A A R E RER
PRI FETRE o 2 7 Py 9 — fise ek 2 B JEL Y 3 A A
RN 162 18 A RN A] LrifRE"> "> o fhah
B2 HL O £ A E A% 32 B (gynogenesis) X
flr » DA THEGRE R 2 = A2 [
H A TE I B P e ol ) 4 B T BT o

IR TR i 2 e i AR B R EE 2 L R
JE - BT e 2 B E R R R R s
4k S i e S N N R N i
A SR AEMEER R o HElE S S
AquAdvantage W R FFEEEN RS ARG - i)
FLOh ek f N AT g A FRE EE B L B SR -
AR FTEAB R ETEOE TR - TR
A TH AquAdvantage 78 PEfg B 5 2 B
7% o

MFIERTTE

— ThEHRRE  HEREBERELK
Htt@igHRgm

A EEARERTREZILE

B DR IS o 43 B R B v BT L
%y A ALEE A (MBS AR 9% 105-PSA-01A »
105-PSA-01B) * SALMOL U X f% /i fi: 2
(HBEFR5E: 105-PSA-02) ~ £} od B /5 JE 15 A
FLEE A (B AR SR 105-PSA-03) ~ KRG HEfE
B (MBS AR SE: 105-PSA-04) - [LEYIfER G

fif B8 f R B HE R PR PR EE(S. salar) ~ Bl L
(O. tshawytscha) ~ $REE(O. kisutch) ~ MLEE(O.
mykiss) ~ JEE(O. keta) ~ FLEE(O. nerka)Z N
fei o At 53 B R H ARHIER (Zeus faber) »
HAFf(Chelon haematocheilus) ~ KO EH %
(Carcharhinus obscurus) ~ Z#d(Pomacanthus
semicirculatus) ~ fL 2% (Pterocaesio
digramma) ~ FF-f(Johnius dussumieri) ~ 3¢
Tl (Mene maculate) ~ §LH i (Priacanthus
macracanthus) ~ W9 ] (Coryphaena
hippurus) ~ %5 a(Thamnaconus tessellatus) ~
H ¥ (Parapristipoma trilineatum) ~ K
TSR A (Neosalanx taihuensis) ~ H [
(Pennahia argentata) ~ EHff(Nemipterus
virgatus) ~ i (& (Aristichthys nobilis) ~
e 5 (Lepidocybium flavobrunneum)
PEEF fa(Anampses caeruleopunctatus)
HBfE(Atrobucca nibe) ~ 27 f(Psettodes
erumei) ~ /NESRES 8 (Harpadon nehereus) ~
MR (Fistularia petimba) ~ W#E(Psenopsis
anomala) ~ FdLf(Sarda orientalis) ~ V9H
(Decapterus macrosoma) ~ HFE(Kyphosus
vaigiensis) ~ fgg (Lophius litulon) ~ £
f@(Polyodon spathula) ~ t:A fE (Leviprora
inops) ~ V15&fa(Trachurus japonicus) ~ FZ¥FF
SRS E R A (Cheilopogon pitcairnensis) »
HE S8 (Cynoglossus robustus) ~ 7R i
(Dentex tumifrons) ~ ¥ 5 4 fa(Chelidonichthys
spinosus) ~ A7 (Chrysochir aureus) ~ {65
BIRE fa (Parachromis managuensis) ~ 15 415
fa(Sphyraena putnamae) ~ $L§(Plectropomus
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leopardus) ~ 552N (Sebastiscus marmoratus)
S (Reinhardtius hippoglossoides)
REE(Pampus argenteus) ~ #EE (Scomber
australasicus) ~ 1&E 5 (Gadus ogac) ~ =i
Wl (G. chalcogrammus) ~ 2 7 & (Makaira
nigricans) ~ =& (Thunnus albacares) ~ |
H f& (Chanos chanos) ~ REZL#E(Oreochromis
mossambicus) ~ = fF (Larimichthys crocea) ~
AT f (Eleutheronema tetradactylum) ~ {65
HEf(Terapon jarbua) ~ T & fa(Spratelloides
gracilis) ~ fEfi&(Aethaloperca rogaa) ~ WIEE
(Mallotus villosus) ~ ¥XJ]fa(Cololabis saira) ~
E A (Branchiostegus japonicus) % 3:55(F £
E

— - DNAER ~ it EHE

DNAHEL K i {.Z#H (DNeasy Blood &
Tissue Kits, Qiagen, Germany) ° (FTH E/E B
2 MG Tt 2 B0 R i)

= REETR

(-JPCRZ [E %5 (GeneAmp PCR System 9700,
Thermo Fisher Scientific, USA)

C) & E &M 73 OE e EF (NanoDrop
ND-1000, NanoDrop Technologies, USA)

(E)FFEERE(Retsch MM400, Retsch, Germany)

() ek B UL B LB (K ubota-3740, Kubota
Corporation, Japan)

()3 AU B i 7R 1k 3% 0 (Mupid-2, Advance,
Japan)

(NIEHE Bk B A M (Alphalmager HP
System, ProteinSimple, USA)

v Bl FEHE R KRPCRR FERE

ARWFFEE 51T 5 (R =)ER2 %5 SR
Gh o ¥4 FHBE (LightCycler Probe Design
Software 2.0, Roche Applied Science, Germany)
F%ET 0 A ZEFETIB Molbiol (Berlin, Germany) &7

fi% ° PCRIZFEZ I (Blend Taq Plus, TOYOBO,
Japan) °

4~ 2EEREBRREST

B 2 HE LR T Y
BHE A F](Genomics, Taiwan) A& EE A& Y
75 2R R W 35k A B L RIS SR R p U CS T3k S
b RRA2°C KIS I IEA ST s o3 A RS AT A
(ECOS 101, Yeastern Biotech, Taiwan) * DA%
#EHH(S-Gal™/LB Agar Blend, Sigma, USA)ETT
I - MR PRELE R Z A B RE R e i AR P
RAFER - HERFPYIERE - DUE#EH{LE
#H(QIAprep Spin Miniprep Kit, Qiagen GmbH,
Germany) #FE#EFLEI - RIFHR-30°Crk
7 o

7N~ B A l55E8H M FE(Polymerase Chain
Reaction, PCR)

R & Z PCRIIEE TR E APCRIXJE
aETTIE - RIER ZEYITEALS% ZER
JBIZ#E (Agarose, Amresco, USA) * DAK{RAIE
A B VKR (R EfT Bk - B EE RS HLA(Ethidium
Bromide, Amresco, USA) A% E ATE /KR
JL30478# - FHLIBHE BRI AR EAR -
PCRIX FEYA R K S FEMRAF IR — ~ R -

FE R BT i
F— » PCRRFEB M 2 Boad gt
R SR
(uL)
Blend Tag-Plus (2.5 U/uL) 0.5
10f%Blend Taq -Plus PCR bufferfE EA# 5.0
2 mM dNTPs 5.0
5 uM IEES [T 2.0
5 uM 5 [T 2.0
fERDNA 5.0
EERZK 30.5
HERETE 50.0
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R+ PCRIXFEME 1+

R B FRE ] TR
e PR 94°C 5 min

A 94°C 30 sec

ez 60°C 30 sec 35
AEfE 72°C 90 sec

AR LR 72°C 7 min

=l 4°C o0

— Bt AquAdvantagelE A B A
TR IEE R 2T

FEPR#E A AquAdvantagedid A B [AIFH(EO-
Lo Fr B Z AR+ 570 28 3 B 4k 7 Ry R
PH i £0 FL [l 2 7 71 (Atlantic salmon genomic
DNA) - K2 o B s B A 7 (AFPSY) -

5*-Junction
GM1 N Sal-C Sal
LT 3 L LLT] LY ) g

EQO-la Locus = AEPS

'

Um0l

pUC DNA

+

PCR primer

B— - Bt miEiE fIEAquAdvantagela A B EFB AT

-D

FEERWMFEER(GHe) - KPS AT
KIS T (AFP3’) -pUCH#E 7% (pUC DNA)
-AFP5’ - R EfE LR P91 - 8 A BRRIH
25RIL4205 bp 5 MELES ik 5 3 Ui 175 2 1 35K
(junction region)f&3£4495 bp ([El—) - MK
SrATAY RS SR - B AT DA RS B R 5 [ ¥
GM1/NEAZ[ Ey Atlantic salmon genomic DNA-
AFP5 .25 I He W ik - o B — A IS S P Y
S T%f - PCRIGIEEY) Fr Be R/INRs572 bp
(B— - £=); 5[ FHM/GNHEFEA R AFPS -
Atlantic salmon genomic DNA 23 Ui 5 &
s o RS T AHEEE G ERF R ES T8 0 PCR
B Fr EE R/ INR351 bp (Bl — ~ =) < it
I o 51F $FSal-C/Sal-DEAT Y by ik 2 7 4= 1%
GHE:H - PCRIEIEAEY) Fr B A/ NANRIE 2 7
Ry R BE R AA P AR - —fRIEEMEER 2N
EMEGHEREE T — B W& T (intron).Z IF R

3’-Junction

M GN
e P
AFP3' AFPS'  |e—
4205 bp .
4495 bp >

Atlantic salmon genomic DNA
AFP5": Ocean pout antifreeze protein 5* promoter region
GHc: Chinook salmon growth hormone

AFP3’: Ocean pout antifreeze protein 3" termination region

(22% Aqua Bounty Technologies, Inc. 2010. Environmental assessment for AquAdvantage salmon. Figure

RIS
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= AEERZEIFHFIIZE

. s i \
517 4if 31T FAIS™3) ERE T
(bp)
Sal-C TCTgCTgATgCCAgTCTTACT salmon growth hormone/ sense (18)
NonGM: 344

Sal-D ACAgAAgTCCAgCAggAATAT salrpon growth hormone/ GM: 199 + 344 (18)
antisense

GM-1 gTTgTACTgCTgATgCCTCTg salmon genome/sense 57 (15, 16)

N gAggACTTAACCggCATATCC AFP5’/ antisense (15, 16)

M gAgACCAgCTgATCTAgACAg AFP3’/ sense 351 (15, 16)

GN AgTCTgTgAgeTATCAgCAgg salmon genome/ antisense (15, 16)

GM-1 gTTgTACTgCTgATgCCTCTg salmon genome/ sense 1467 (15, 16)

Sal-B ATCTCAACAETCTCCACAgET AFP3’/ antisense (18, 19)

15956-F TgCCACAGTACTCCATCTTCTATTTT Mitochondrial Cytochrome b/ AFFge
sense 157 L

16086-R  AgCTAAggATgTTAggCCAAETAETAT Mitochondrial Cytochrome b/ g
antisense -

COI-L CACgACgTTgTAAAACgACTCAACY Mitochondrial 22)

AATCAYAAAgATATYggCAC CO1/ sense 605
COI-H ggATAACAATTTCACACAggACTTC  Mitochondrial 22)
YgggTgRCCRAARAATCA CO1/ antisense
FEDNAF B - HASFIZ PCRIGIRAEY FrEE AV GMI1/Sal-BZPCRIFIE B - PCRIGIEEY) F

F5344 bp ; MEIE 8 AquAdvantagef® T N4
PEGHERIN » HINBEA T —BREHANE T
ZGHeE:Al » B33 2 PCRUGIRZEY) Fr Be K
/NGB Es344 bp 199 bp (B— » F£=) » #UR
R {5 FH o e A A 14 G H S (AL g R 3 EL A0
HI AL L B B ) -

— -« BBt AquAdvantage 2 £ E
pAAS-GMF 2 &g

B B 5 H AT R S O A
AquAdvantage Z fEHE G » BURBFFEF] FH 25
REms TNEBE2EER DR ESE
EpETT o A LAE N AquAdvantage 2 JH
AFE R Ry ARV EIA - B~ CZJF
§ - ZEEREKGEHT YRR AR IR ERNEG
Ry AL RIS SRS L - Rin] {8125
BEHEHAAS-GMF ([ ) » HEAEIRA RS [T

B¢ R/INR1467 bp 5 YIS B 5 | T 5M/GN
ZPCRESGIE FrE& » PCRIMIEZEY F B KN Ry
351 bp s BEHEBCREZEZHTHES [ TH
15956-F/16086-R.Z PCRIEGE F E¥ » PCRIGIR ZE
YR B R /INRs 157 bp (B~ 3R=) o AV
AR FEAE T E I AquAdvantagelH AL
A2 5 i s~ e GHEE R DA 45
HIAFP3’ Fr % ; EEREISBHIE & T R A
AquAdvantagefH ABE A2 3 I 5 BRI I8 5 AEHY
1 35 C - S0 & — B R Pa PR M A R SR PR R A
12 bIE K] (Cytochrome b, Cyt-b) » A E —[1§
B AP REE o Cyt-bEE AR (7 fART AR s
H—{EF N > BE1.2 Kb » EE RS
[ e - ERSERER A e o BhAh - i yEH
SRAE ) e i E B ER SR B A% B AR (LY B 2
151 e Cyt-bHe [R5 45 51 30T AO l JB sl (7 2
=R - BOATA RS TR R A R R R 2=
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5’-Junction

GMI N Sal-C  Sal-D Sal-B
LT O apann ssngp dpser  guass

3’-Junction

M GN
snadp rrnn

15956-F 16086-R
BT T

es X Aees | [Aes—  — (G
1467 bp . 3S1bp 157bp
el
1978 bp

pPAAS-GMF

B — - EcifrmislE fIEAquAdvantage 2 E ERE 2 118

= EdifEAAquAdvantage& il 757%

AR IEIRE R

DU N A 1 GHEE R FF 22 1% 5 [ F-#1Sal-C/
Sal-D » DA E: Sl £ AquAdvantage 5 G 5 VE
R RS | FEGMI/N ~ 3 g i 5 L TE R
S | FHM/GNE A 2 E E EpAAS-GMFE
FTPCR » 43 BISEI 7199 bp ~ 572 bp ~ 351 bp
ZPCRIGE Fr Bt (=2 EN) - MATE#IPCR
WeiE B SRS TR AN - 2B EREpAAS-
GMF A] DU AR DUE L AquA dvantage FEYE
RAE Fl5 1B A - 25 E EpAAS-GMF E £
FHHEREAN S T ZGHERETER - BN
ESEfE AN A MEGHE K344 bp 2 PCRIGIHE
Bt o BUAE - BRAMTDUR PG PR EE(E R R D £
PEEHEAH - PCRAS AR HA N A EGH
FERIr TR R 5 T E SR - PCRIGE B Ry
344 bp ° MEEE A AquAdvantage 5 FdEE o,
TEF SR TR A3 T L R R R TR R

e i e ([ = 2[R S e
AWFEERR IS 2 THE ki dtart
He AR v R e R T 0 B A AL R EE N
E2F A TS T W A A S AR R (105-PSA-
01A » 105-PSA-01B) » HAER3I(FiaE B B
B2 A TR EERI5(105-PSA-02 »
105-PSA-03 » 105-PSA-04) ° j& il i €5 ik £
fadgHETTPCRUNGS - B is R A R IR ik
faZ A - A AN AR EGHE R
SR RS S E - PCRIEIE Fr B¥ 344 bp
(B =2 @) « FifiEffiAquAdvantage 5’ %8
B TR S 0 R 3 B A L R L R
HIPE R s M 2 ([ = ZE [ ) » SRR 4
S AR R HE S By -

CEREAEMGHERZPCRE—1E
FERSAIR
3 25 L SCRKE A ik e A AR PR GHEEE AL
T Bl G AT AR R A Ry T HERS A
FUEEANETEGHERN R BRI F RS EE —
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1 Kb

500 bp

100 bp

B= - £5F1585105-PSA-01A ~ 105-PSA-01BZ PCRIAIGAER
5 BB ASMGHE RIS EM S| F¥Sal-C/Sal-D  EeffimAquAdvantage 5 TnEEE RIS RS FEHGMI/N ~ LUK
HeffEmAquAdvantage 3 THEEE RIESE M S| FH M/GNETTPCRZ R ERER ©

M: 100 bp marker

lane 1: Z2EHEFEpAAS-GMF
lane 2: ZEEEEPAAS-GMF (5| F¥: GM1/N, 572 bp)
lane 3: ZEEEEPAAS-GMF (5| F¥: M/GN, 351 bp)
lane 4:  FFEENEEFA (5| FE: Sal-C/Sal-D, 344 bp)

lane 5:  FFEFEFA 5| FE: GM1/N, 572 bp)

lane 6:  FFECHEERA (S| FH: M/GN, 351 bp)

—_— e~

lane 7: Effa1582105-PSA-01A (5| F¥%: Sal-C/Sal-D, 344 bp)
lane 8: Effa1585105-PSA-01A (5] F%: GM1/N, 572 bp)

lane 9: EfFA1585105-PSA-01A (5| F%: M/GN, 351 bp)

lane 10: EffA1%EE105-PSA-01B (5| F#: Sal-C/Sal-D, 344 bp)
lane 11: BEfBIZEE105-PSA-01B (Bl F#: GM1/N, 572 bp)

lane 12: Effa1582105-PSA-01B (5] F¥%: M/GN, 351 bp)

HOHE R AR A - FMEA T ol | AT
REUE L DLURe 557 EoAth fa fd ETTPCREIG - 678
ik B8 e FeR A A G Ry 5 S L A £ R T R

DASEE COTAEY RS 5 [+ ¥ COI-L/COI-H (3
=)HEFTPCR » B COIFHIPCRIGIE % FF 24 A E
FF o EFEAS R ENCBIY)TEE R L Y
BN eI HERR YT - g f L R e
FfE o~ GRAE AR SRR RLEESESHE - 55
FEHMARAEEH AN - SirE s KOE
@B FRA B TR )AL H
fF - SREET) ~ FIZ M EmEEA - RWITER A
HI ~ sfffe - M REiess - Bafa

5|F¥: Sal-C/Sal-D, 199 bp)

W~ B NMESRE A B JIEE - B
Jefe > VOB BB S RYIS - MR
s REFHESEERA - S - R
fix ~ BREAS - Bifr g EEEIEA - fKE
tesa o~ KLE - S B IREE - B
FEIRRAEE SR IREE « FRAIEA - iR - &
Hfao Rl =i Firdo feg3a T
B ERg - IZER O PO BEEA - DU
BN AEEGHEE AR 155 [ T-#fSal-C/Sal-DEF
#f Bl S fEETTPCRMIG - A5 R BN o TR A&
FREE Ry RGO » 55T L Ath fe Rel HI i s s 1
[ FE(E ) - BUREZ Gk A H— By AR
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1 Kb

500 bp

100 bp

« EEF1488105-PSA-022 PCRBIGKAE R

5 MBS MGHE RIS EM S| F¥Sal-C/Sal-D ~ EefffBAquAdvantage 5 TREETE MIBFFEMSI FEGM1/N ~ L
REfEBAquAdvantage 3’ THEETESIBYF RS FE M/GNETTPCRZ R FEAER o
M: 100 bp marker
lane 1: 2EH#8pAAS-GMF (5| F#4: Sal-C/Sal-D, 199 bp); lane 2: £2EEFEpAAS-GMF (5| F % GM1/N, 572 bp)
lane 3: £2EE#EpAAS-GMF (5| F#f: M/GN, 351 bp); lane 4: FEECHEER (5] F%4: Sal-C/Sal-D, 344 bp)
lane 5: JFELERBER (51 FE: GM1/N, 572 bp); lane 6: FEEZEERA (5] F#: M/GN, 351 bp)
lane 7: #Fa1%E8105-PSA-02 (5| F#4: Sal-C/Sal-D, 344 bp); lane 8: fEFi&#8105-PSA-02 (5| F%3: GM1/N, 572 bp)
lane 9: EEFA1482105-PSA-02 (5] F#f: M/GN, 351 bp)

M 1 2 3 4 5 6 7 8 9 M

1 Kb

500 bp

100 bp

B A - E24%858105-PSA-03Z PCRAIGAER

5 LB AEMEGHE RS R S| F#ISal-C/Sal-D « B AquAdvantage 5’ Imi#lE R IE4S ZIMES[ FEGM1/N ~ L
KA EEBAquAdvantage 3’ THEETE RIBYSEMES| T M/GNETTPCRZ R EFER -
M: 100 bp marker
lane 1: 2 HEBPAAS-GMF (5| F#: Sal-C/Sal-D, 199 bp); lane 2: 2EHEEPAAS-GMF (5| F#f: GM1/N, 572 bp)
lane 3: 2 HEEPAAS-GMF (5| F#: M/GN, 351 bp); lane 4: JFECEEF (5] F#: Sal-C/Sal-D, 344 bp)
lane 5: FFEERA (5] F1: GM1/N, 572 bp); lane 6: JFECNEER (51 FH: M/GN, 351 bp)
lane 7: #£FA1588105-PSA-03 (5| F¥#4: Sal-C/Sal-D, 344 bp); lane 8: fEf1&F8105-PSA-03 (5| F#t: GM1/N, 572 bp)
lane 9: E:F1%8%105-PSA-03 (3| F&: M/GN, 351 bp)
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M 1

500 bp

100 bp

BN - fEfaighe105-PSA-042 PCRIAIG A5 R

)
[¥%]
=~

5 LR AEGHE RS RS F#Sal-C/Sal-D « EeifEfAquAdvantage 5’ ImEEIE R IEFS MG FEGMI/N ~ L
FEehfEmAquAdvantage 3’ IRESTERIBIS R4 5| FHM/GNEITPCRZ R ERER ©

M: 100 bp marker

lane 1: 2EE88pAAS-GMF (5| F#4: Sal-C/Sal-D, 199 bp); lane 2: 2EEREpAAS-GMF (5| F % GM1/N, 572 bp)
lane 3: £EE#EpAAS-GMF (5| F#4: M/GN, 351 bp); lane 4: JEECHEER (5] FE4: Sal-C/Sal-D, 344 bp)

lane 5: JFELERBER (51 F%: GM1/N, 572 bp); lane 6: FEEZEERA (5] F#: M/GN, 351 bp)

lane 7: f£Fa1%§8105-PSA-04 (5| F#4: Sal-C/Sal-D, 344 bp); lane 8: #iE1%88105-PSA-04 (5| F#: GM1/N, 572 bp)

lane 9: B FA1482105-PSA-04 (5| F¥%: M/GN, 351 bp)

ey alAE R - A SRR DR T AR
i AquAdvantageZ 2FE G » 58 RS i
AL YERE B 3 I A TR R R B A
A= M GHER R F2 1% 5 2 PCRIEIG, » TEEA AT
5 B FL LU 1 AquAdvantage * fiF AR KIS FEEL
fif #1 AquAdvantage PR HE LETT /T IATERY » (&8
R ERZE I s L R - DR EENE
mh o
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Development of PCR Detection Methods On
Genetically Modified Salmon: AquAdvantage
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ABSTRACT

Genetically modified (GM) AquAdvantage salmon was developed by AquaBounty Technologies
Biotech in Massachusetts, USA in 1989. The US Food and Drug Administration (US FDA) approved
its listing in November 2015, and it became the first GM animal approved for marketing in history. The
insertion genes transformed into Atlantic salmon was mainly combined with the ocean pout antifreeze
protein 5’ promoter region (AFP5’), 3’ termination region (AFP3”) and the Chinook salmon growth
hormone gene (GHc). The resulting AquAdvantage salmon was able to produce growth hormone even
in cold climates, and overcome slow growth problem in winter. In this study, the 5* and 3’ event-specific
PCR methods for AquAdvantage salmon detection were established. The PCR target fragments above
were constructed on a plasmid together with the GHc gene fragments and a cytochrome b gene (Cyt-b)
fragment from Atlantic salmon to obtain a reference plasmid pAAS-GMF. GM salmon was not approved
in Taiwan, it was necessary to develop detection methods and conduct market surveillance. A survey
contained 4 salmon samples obtained for Taiwan market was conducted. The PCR test results showed that
GM components in all samples were negative. In the future, attention should be continually paid in to GM
salmon to implement the management of GM food.

Key words: genetically modified, salmon, AquAdvantage, PCR



