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Study on the transferring of the gene fragment from the genetically

modified cottonseed hulls to the edible fungi
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Abstract: It is a question in the field of food-safety that whether for-
eign genetically modified genes would transfer from the genetically
modified cottonseed hulls to edible fungi. In this study, 15 Tremella
fuciformis samples and 10 Pleurotus ostreatus samples (the cultiva-

tion media contained 75% and 92% genetically modified cottonseed
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hulls, respectively) collected from cultivation meida were evaluated
by PCR to confirm whether the foreign genetically modified genes,
CaMV 35S, NOS, CpT 1, Cry IA(c), were present. In addition,
47 samples which were probably grown in the media containing cot-
tonseed hulls, were collected from the large and medium-sized super-
markets and farm produce markets. All of the results of PCR showed
that the foreign sequences were not amplified by PCR. In conclusion,
No exogenous transgenic fragments in the genetically modified cot-
tonseed hulls was found transferred to the edible fungi.

edible fungi;
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Shang 45" 45 55 D5 HRRE il bl - 5 SR 37 AS ) 155 309 ) °F- 226 %
i 3 PCR A & B 34 17 76 1 I 56 B I v Be CaMV 35,
NOS .CrytA(h)-CrylA(e) . B2 NHET BT RE 0 T
Bl B DR R FF ST R B B T T 2 5 & R AR AR AR SR B Bk P
R MR RT L H 2 i RN 5 Rk, AU RH
Az R g R A AR AR 5T O BB SR AR B 1 15 4R
HLRE SR 10 031 A L e Ak 38 DA K rh B8R 17 A B Tl 3
SRAE AT & AL S PCR 7 18 46 2 75 17 76 5% 3k 5 A
Fi 78 B SN IR T BE CaMV 35S \NOS .CpT 1 .Cry IA(e),
L MRS ik
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VERERG 10 U/pl, Bl RARAABHECA R A

HEHEF K:40 mAnsom u/mg, 2 [H Merck 2\ ;

A DNARBOR A &: EEBREEEYBEHAR
NG

2 X EasyTaq PCR SuperMix (-dye)-PCR SuperMix: Jt
mEXGEYEREGRAF

it K 35 9 KA B9 Milli-Q K .

112 B

15 {53 55 XA FF 56y 32 JRORE R B 09 88 B A - B g7 Ak
JT R AT 5 S B > T5 00, SR AR AR AR N R R A i b

10 53 LA 1k DR FF 576y 32 8% 3% 0 % 1% 00 OF 45 B o« A
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PCR ¢ 1 Fr il 514 W35 1,389 ol A= T A9 T C i) ik
B A R R A
1.1.4 %%

g & =B HL : Eppendorf 5415D #1, & ¥ Eppendorf{

NG
H i V5 &) ik % #% : Thermo Mixer #, #% [ Eppendor{
NEIR

PCR 1% : Eppendorf AG & ,f# [ Eppendorf /A .
1.2 Ak
1.2.1 P4 DNA $2H

(1) P2 5 55 CBR AR B A1 i At £ A TR 2L B 41 DNA
PRI BRI B (A 1 @ BE R B AGE HEVR S 7 BV BS L A
3. HUBF AR R (WAL 100 mg, i 200 L 32 5] & 7 IiE %5
W OAMA 10 L #EERE 5 20 uL RNase A, FEIA 100 mg
PESER IER Y 48 LR 4 5 min, fTA 40 pL 50 mg/mL
BE B K. TR 21,55 CHEH 30 min, 12 000 r/min &
O 2 ming K IEEB I AR EOE LA 200 LR
MEEHER B, BT RPRE 2SN S U4,
R4 DNA B #T 100 pL o 2.,

(2) SR RE G P 41 DNA $2 0 BRI i (29 1 @) R
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Table 1 The sequences of primers for PCR
514 FF3(5'-3"
TCTGCCCTATCAACTTTCGATGGTA
C18s rDNA-r/{
AATTTGCGCGCCTGCTGCCTTCCTT

GCTCCTACAAATGCCATCA
GATAGTGGGATTGTGCGTCA

CaMV 35S-1/f

NOS-t/f GAATCCTGTTGCCGGTCTTG
NOS-1
TTATCCTAGTTTGCGCGCTA
GCGATGAACCTTCTGAGTCT
CpT 1 -t/

TACTCATCATCTTCATCCCTG

GTTCCAGCTACAGCTACCTCC
Cry IA(c)-r/f

CCACTAAAGTTTCTAACACCCAC

GTTCGTTCTCGGACTAGTTG

Cry IA(b) +(c)-r/f
GGAGAGCTGGGTTAGTAGGA
TCCTCCGCTTATTGATATGC
GGAAGTAAAAGTCGTAACAAGG

ITS4/5

GATAGAACCACCAATCCAAAC
AAGTCATCACCATCGGTAACG

AC-r/{

i B3 S WA SL RIS AT 3 IR IROAIE AU R I A
fi 50 mg. Ml 400 pL BRI &P R AL A 10 pL % BE il
4520 pL RNase A, LA 100 mg BEISER, (IR 47 L IRV
£y 5 min, A 40 pL 50 mg/mL (2 H i K. £ 5185,
55 °C #FH 30 min, MIASGHERFERN 106 CTABHR
65 °C ZkLEALF 30 min, 12 000 r/min #.0> 5 min, HX 200 pL
LR R R BB LR JE A 200 pL 350 & T
FLVE W B JH 2RI 1.2.1(D),
1.2.2 PCR £

(1) PCR §"#4{k & (25 wl):12.5 plb 2 X EasyTaq PCR
SuperMix (-dye)-PCR SuperMix, 10 pmmol/L 19 T #f 51
Y45 0.5 pL G H K2 25 pl,

(2) PCR #IE B2 B8 94 CAREF 5 min, 547 3617
2 94,58,72 CF A3l Hr 30 s, 3 35 NMEIR L I fF 72 CHE
FEAR 10 min, P HE =Y 206 0 BN B B R HE AT AL KL 48
Red Plus #%2 J¢ (057 C AR T Je (AW EE 45 2R
2 RS0
21 URFERTFHEERTINBESEHEFRRERRNER

8 DNA

TE £ 0 BRE (0 56 R 21 DNA 250, 3 7 39 im DNA
PRI R S UL A Z 4h %A 220 BRI AT T 2 1 R
B, ERBR L EOVRE S A R ERANE Z S
FHVE W e B0 o 2 22 B0 A 0 O R bR L e vk A7)
FTHC 0 2 BT A AT BRAE . S 2 U 7E A B R
10% 1) CTAB ¥ (2 BE Ry 5 %0 Ab B, 85 0 J5 43 30 V8 0
B EREWR . Lok A THRE RO B RIS ) /9 15 B4R H- A
10 03 - 45 ity ) 4 BB 2 R 41 DNA B 7E 6 B, 10 £%
Ja L AT N R IE R B YT 8E . SRR S S 45 Braction A
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DNA e il 4 . 77 LI gt 4T PCR 4345 .
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M. DNA Marker NC. B x} 18
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Figure 1

Amplification of endogenous genes of 15 Tremella
fuciformis samples and 10 Pleurotus ostreatus

samples
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CaMV 35S Jg s+ .NOS & L F 53 CpT 1 .Cry IA
(0)+Cry TA(c) .Cry TA (O #EATRM , DL Bl a5 1
FRFF5E 6 (& 2) K il CaMV 35S JR 8l F . NOS %1k F .45
FFPE CpT 1 .Cry TA (o), [RIFEHL 72K H T 48 & 4R 5 Fh il
S b 1 AR R TR TR R AT T K R R R R R R AT G
0 G B X 4 ASFEED . UL X 2 B AT R R TR 5 A
AR IE A RR AL o AS 5] & ol iy e PR AS 26 P e I 1) 19 ) 910 O A
AR FE DS — K 1l 46 ) 4R 4L i AR FF 58 b, K D B CaMV
35S /3 F.NOS £ ik F . 85 E K Cry IA(b) +Cry 1A
()\Cry IAC ,TRY G CpT 1 )35, (EARHFR5H I3
B 15 G AR HARE N 5 4E ) R 10 6 O 4 RE 5 RO A R
CaMV 35S.NOS.CpT 1 .Cry IA(c) 4 FhfEIEH B,

250 bp

100 bp

M. DNA Marker

1. CaMV 35S-r/{

2. CpT T-r/1 3. Cry IA
(b)) +Cry IACc)-r/f 4. Cry IA(c)-r/T 5. NOS-r/f 6. C18s rD-
NA-r/f  NC. [t 14
B2 #HFrt#AERAFs PCRY E KA
Figure 2

Amplification of foreign sequences from

genetically modified cottonseed hulls

2.3 BREARFERENRESEIEESPEERRFEN
g
15 {53 7 G AR A 37 [) A FT 4 — [R] Wi 5 L 42 B DNA i
WHYER FHRSE L CRERT. & PCRE R LA 3,
CaMV 35S J33lIF .NOS £ 1k F 25 FE W CpT 1 .Cry IA
COBPBARTIE], 3] TC I8 I8 8 F 5 4 0k F 18 2 45 4 B
IV e B0 N T e PR KT 5 Tl AR T & AR K T RS L 42

195 bp

180 bp

220 bp

119 bp

(d) CrylIA(c)-r/f
M. DNA Marker NC. [fi#Ex}H8 PC. A4 X] IR
B3 15 4k FH RN REAAE R RT3
Figure 3

The amplification of foreign genes in 15

Tremella fuciformis samples

X510 63 R B 5T 00 HE A TR A R 1 O R AT A TR 1
PCR 438 K5 (42 5L DNA Z i - 4 34 4 & F & 47 5% 56 A 4
AR R B AR KRS R . PCR 4558 B/R 376 H br %
FE DR R B gl 1 (I 4) o U8 B 76 SF 25 B o N O S A7 AR e AR
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H R 25 K/ I B A H 3R R 3 38 45717
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R LA B M R 2 TR Y LR S R R AT O R
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Table 2
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The amplification of foreign genes in edible fungi purchased from markets

A

Braction

ITS

CaMV 35S

NOS

CpT 1

Cry IA(D) +TA(e) Cry TA(o)
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Figure 4 The amplification of foreign genes in 10

PC. BH X5 1R

Pleurotus ostreatus samples

55 22 A — LRI TEAS [ 5 AN 18 2 Aol A P i DA R
70 A T B JFOREB B A BH P 2 3 S R AR TR A AL 2
AR ) 380 % S DR ARORE 5 R I AN TR R B I SET S Ying
Shang 51 FH %% 1k DA AR A P 25 + 76 4 85 19 A [7] i 30 R B
RS L A Y B 1 PR R TR B KT o [ N 7 T 2 v A
TR B A IR K ] Sad . BLIX R B0 AT REMEAS
O R R BeAT LUE K o3 HE A 2 B A R BN i
Je e i (R I R AR B B (R R B, B B FR b i A A R R
Fr Be Xl BE Y BLAE - 4% B AR O AT B T B AR Xk
SHEIER S/ IFAMK; © FRER I AT 45 5 F 41 DNA
MBARAF e SR 40 DNA W75 3 L Mg ke b &
14 e B PR A B A R N P R R . PCR B3 Ti5 4, 0
LG U R A 55 BRSO 4R I DNA U PCR 26 #¢
TEL B — A AT MR B R o EFXb Al — R AT RE L IR R 5 T
BB VR T i TR 91 4 Y B R T 9 T A T 24 A
PEAT RN L R 7 T 22 A op Rk B AP IR R R TR R Bt ol 2
R B AS B 5k /K 2 E N TR 28K Bl 3 i AR L A
TE » AR A R e 56 B e Bl 3 7k o3 ik A £ T A
SN T R B A e T Rl AR TS LR W L OF R
2GR ML 2T .

3 &k

ARG LT R AR FT R W ANE R IR BLE B &
W R BB B R R AR AR A TR
e R I AR AP SE R 5 10 15 R ERE T 5 10 0y P B s
PCR ' 1 4 M J&: 75 47 78 % 5 KA 5% b 9 46 IR i BE CaMV
35S.NOS.CpT 1 .Cry IA () E5 B BA K I H AT T 51 %
P, AXTT RS AR R RN T E R AR
KRB 5 R R 47 (3 #E &, 8 2k PCR 47 1 £
5 3 AR5 R 9 AN I8 BE CaMV 35S NOS .CpT 1 .Cry
IA(D)+Cry IA(e) .Cry IA (¢) . %5 B %A & W B i1 )¥ 51
BB, M2l a PCR A o & 30 56 AR R 56 b MR
FEHEIR r BA ) T B ORI

ARTIFGE A e PO IR 3 3 R 1 Bt 4 DAt 35 R 885 3% bl A
BRAENAEERE R RS2 27T %
Ho MR XA E R E RS T W) 0 5 A 4 2R A
BEEZHMER. TS EETHEERAMRESH
N AN E SMIE Y 5 K 2 S IR R B R B s K 43 i
BB B A P 3B T LA S SR R BT & DNA R B2
A T REE ALK Ay A B TR AR . b BT LA R
— 25 ISR T B £ P VR RE O A A e, O R 1 R R
TH B AR 7= 3 55 0 2 Y IR
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