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Abstract: In this study, the transgenic poplar ( Populus X euramericana ‘ Guariento’ ) harboring five exogenous

genes (SacB, Vgb, BtCry3A, OC-1 and JERF36") and the control plants were selected, comparing the wood property

variation of 5-year-old trees, and trying to understand whether the transgenic of exogenous genes produce unintended

effects. The results showed that the transgenic of exogenous genes caused a wide range of variation in non-target wood

properties, the variations were found not only between transgenic and wild-type lines, but also among transgenic lines.

Compared with the control, the transgenic lines, the contents of holocellulose and cellulose increased, the total lignin

and acid soluble lignin decreased, the fiber length, the fiber width, the microfibril angle and the acid insoluble lignin

varied uncertainly. It is concluded that the introduced exogenous gene could generate unintended effects on corre-

sponding non-target target traits.

Key words : Poplar; transgenic; wood properties; unintended effect

B FEN TREBOR AR, B I BORTEARA i
MR EAFE T T2 N ARG A g, IV T
30 AP RO EEREDI RIS, ok R AR T A FE BT BR
FR) PO FEARA TR I 2T 4R R A L 4
SRR A R BRI o SEARR RS
KB SNIREE e AR, o 5 DEARSE AARAE 52,
I G HMFHE R ZR R AT J0 R A R B AR 2R
AL S, [N R P RE S BRI A R o AR A D7 TG

Wk H . 20140801

T H A4y 8637 [E A m R BIE K EHRI H (2011AA100201)

TR DR A A o DRSS H A Z ¢ 0y
(52 IR I T AR 298, W20 % & L% Pea-Fer
(B BRE ) 2 KA (Oryza sativa Linn. ) 754k
[HINESU- SN S USE kR SN R i e LY
BT AR Y CK AR5 22 5 B 5 37k
BYE AT PARAFI 4 AN bar (HTBRG]) LUK R AR PR
T S AR I e B, 22 000 i DR A A b v BB L
K TR R MR N a3, Lynch 25 i

VEZETA: RICB(1986—) , 5 3T TN L BF98 05 18]« MOK 3844 B . E-mail : zhuwenxu. 315@ 163. com
 GEIRAEE : TR0, B R K. 7 10 MR {E EFP. E-mail : suxh@ caf. ac. cn



594 Mook B FE O R %28 %
i nptll (H7 R APEE R ) SRR R IR AE /N, Goto WA 2453,
4008 Soybean-Fer( K T4k 1) HPEM LA A 1.2 ik A*

St A\ B (Lactuca sativa Linn. ) Ji5 , FL5E 3L R AE
PRI KB LB AR R R b, OC T RGP R X
TR R BT AR 22, XIAAMFSE R BT A
AR Bt + CpTIORUA TR ) HEP AT SCK (L) JE
FA A6 ( Gossy pium hirsutum Linn. ) J5{% TS ph£f-4E ok fF
WK AR D R ER M, (HE  TEMARTT T, F1XF
YR BRI TARR LD

ABIFTE B L L e 22 5L A S IS4 L,
WIS ALY LFYETE AT 2200 A YR B LR
RS RIEAR G R BABARERMEAR
B SRR 1 8 S EAT PRAN, LA A e B R
R T IR R R80T 1k 0 ST L B Bt B DR R B b )
AR PSSR 2R T

1 RBHHE T

1.1 5 4#

AT T AR A T 5 A MR PR Y S
L¥EAG (P. x eurameric ana  Guariento’ ) , FrHE{LIY
AMIEEEDR 3R = (1) G 535 Y bl SR SR il 11 R
MR IGEL DN (SacB) RIS AP
HR R, X R SR R AR A M i v K 3, A B TR
T AR T 5 AR s (2) 4 A% 075 W) B A 1l £ 35
(VHb) F)375 BH 85 1L 21 2 1 6 LR (Vg ), 375 W B 1L
LR R AT RS S NED, SiREEYE
PAEINERE A 5 (3) Fifih AP2/EREBP 284
Yt sk 11 JERF36 JE[H, SHEYIPT A 5¢; (4)
Gt KR e B A B R R Y OC-TREA, AR 7
AR B R A 1 e R 2 1 8, e A2k PR S
B H B A BR AP (5) Sifidh B Ak e di A as
FIRY BrCry3A ZED XA K A= B sk Jm ) 53 5 BAT
FEE—1PirE. HEERE T BiCry3A i OC-1i T
[A]— 28R IR 3L 1K, 4 PCR ,Southern Z4 %2 Fll
BtCryA ELISA 240 FKaill 412 D5-9 D5-19 D520
D5-21 F1 D5-24 () 5 DICHERBIEA Bk 5 AFhE
Y ARG AL I 22404 %t B, 4 5l D50, fIF5E
LHATIIXS L 22 5L A PR FE e st (L Ra e 1k TR 4t
IV T R R S5 7 T AT S T ST, AT BB 1 AL
S SRIG AR 1L AR MR AR B, 1%
IRIAREE T 2006 4, iE AR 3 m x3 m,2 ~ 3 B
/N6 REE, AL AT HES ], DU SR R 9P T, 7R
BRI BT BN A B —F, MR AT AT K S

2010 4F 10 F X5 4% Jo vk R AT A | B bk
B ($ V =0.254 5475 45D°H + 0. 784 642 807D’
NN SFAERKERA, BN IER IS KER,
(] I ) gy Ak 630 8 FH T AR ) B AL 2 R 5 o

AR YRR 2 < 21 400 38 R DR L&W
LR BTG E 5 TET 22 A 09I R R X S i o
2 (XRD) 5 AR AT B 10 5 77 15 B E K An i
GB 1933—2009 ; AK#4 4k 27 853 I 5 A0 55« DL 25 B2 R
AR SR o3 I A 45 i RIAR R S i LR R 5
i RR S EINE S B EZRE GB /T 2677, 8—
1994 ZR 27 4k 2 & 1 10 € = M E K hr e GB /T
2677. 10—1995 ; 21 4k F & 1t 1l 22 0 it BR— & %
R, BNTIMER 3 REL . HHHENE T/EH
FRACMOL K AR M BbA BB 5 BOR 207 R A 5
1.3 HIELEBISEITHE

iz ] Excel i1 SPSS 4% ik g g5 s 254 7 503143
Br, B Bds - X ME + bR 22 (SE) |, JF kA
R J7 2253 Ht (One-way ANOVA) Fil e /)N i 25 22 57t 12
(LSD ) AN A s 4 18] 10 22 57

K SR8 R X Z BE A T R AT 4%
AIEE N BB KB X () R PR e SRR R
BAE 7B, X () = (X = X))/ (X, -
X ) s BH— S B0 5 R YA 1 BBRRE DG B, R I
SEERBEITAEAX X)) =1 - (X; - X,,)/ (X,
= X)X RN RN jARAR I 5 X X 50
SRR AR I 5 KB FH e/ IMEL, SR 5 SR L 45 S5 R 2K
(RSN, F0 B —TCPE R S FR bR 1 S B (T 2, IF
SRIE-3%85

2 HREAM

2.1 HZERGMEURERNERZENES
5 AL DG AR bR b2 S A R, 2
xR DS-0, o D59 MK Z N 4.57% . 1
BAR S e 22 57 D5-19 A1 D5-24 A8/ 1 D5-9 . D5-
20 A1 D521 AR A BULBL D520 Jotk & 1y
MBUER R K IR 5.85% (£ 1) o
22 HZERGHLTERMEERMUFERE
By H
M2 AT UL e R PR G 28 1) B2 -5 6] RER e 3
RRAL o EPSAM R HUE - PR LR ZE(910 ~



54

RSO 5% Z LN L AT AL HARM YRR 70 A

595

1 600 wm) , £ 5% b T 401
SRR ZART R IR AHARAT 5 h P LT Yl , 27 4

KIE AR T 40, BET 22 R ARMHUIERER 3

e

®1 BREEGNITERHEKE

AFERER BEPRER T Z—, D5-19.D5-21 D59 D5-20 By AT
2241 H IR D50 75 18. 51% (13. 88% 9. 93% i1 0.
96% ,D5-24 XA 3.47% (%2) .

A 5/ m MR/ % JfE/ cm WA 1</ % MA/10 ~*m’ MBUE K/ %
D50 12.88 £0.99 aA — 13.81 £0.64 aA — 8.03=1.11 aA —
D59 13.47 £0.45 aA 4.57 14.13 £0.14 aA 2.33 8.420.30 aA 4.86
D5-19 13.13 £0.57 aA 1.92 13.61 £0.57 aA -1.43 7.80 £0.78 aA -2.86
D5-20 13.12 £0.50 aA 1.88 14.20 £0.21 aA 2.82 8.4120.50 aA 5.85
D5-21 13.34 £0.46 aA 3.56 14.23 £0.47 aA 3.02 8.50 £0.67 aA 4.73
D5-24 13.46 +0.62 aA 4.49 13.34 £0.61 aA -3.38 7.69 +0.92 aA -4.23
T R VNG TR RIS 1% F 5% 225 3 KF. Tl

R2 HREAGNTERMEUERSERR
25 B/ (g em ™) HFYER/ pm LY GE/ pm AYERTELL T2 fi/°
D50 0.35 +0.02 aA 1236.58 +69.28aA 25.16 +1.38abA 49.39 +5.66aA 10.37 0. 37beBC
D5-9 0.36 +0.01 aA 1131.58 +74.84cB 26.09 +1.28abA 43.48 +3.86bB 11.40 +1.53abABC
D5-19 0.36 +0.031aA 1195.52 £67.86abcAB  26.19 +1.48abA 45.81 +3.86abAB 12.29 +1.23aA
D5-20 0.35 +0.02aA 1 151.57 +£39.62bcAB 25.46 £0.66abA 45.23 +0.53bAB 10.47 +0.65bcBC
D5-21 0.36 +0.01aA 1205.09 +43.94abAB 26.24 +1.26aA 45.97 +1.78abAB 11.81 +0.43aAB
D5-24 0.35 +0.01aA 1238.365 +23.914aA 24.83 +0.79bA 49.74 +1.60aA 10.01 £0.64¢C

B D5-21 %5, Hofth 4 NIRRT Y

H D59 IR KRR IR ANBEAR B AR TR

BT X D50, ZREFAE R & AR TR IR TARAKE, 3 5 e X B D5 -0 fIK 32% (14% F1 17% .
B ZIEN M M R AR R SRR ZES, o X D50 WRRIEAR R FIEARR Y Il (£3) .
x3 HEAGMETUHERUFZERSERR
5 GHER/ % LR HER/ P FRIEAR R/ % FRANE AR/ % BMAE/ %
D5-0 48.92 £0. 13¢E 78.433 +0.055¢F 4.353 £0.065aA 21.733 £0. 105bB 26.087 +0. 040aA
D5-9 51.37 £0.02aA 83.303 £0.095aA 2.950 £0. 021 18.690 +0.240dD 21,640 £0.240C
D5-19 49.69 +0.07dD 81.850 £0.050cC 3.593 £0.105dD 21.740 +0. 080bB 25.333 +0. 185¢B
D520 50.93 +0.01bB 82.553 +0.055bB 4.113 £0.025bB 21.093 £0. 195¢C 25.207 +0. 170cdB
D521 48.85 +0.09¢F. 78.670 +0. 190dD 2.903 £0.045¢F 22,870 +0. 120aA 25.773 £0.165bA
D524 50.42 £0. 14cC 81.990 +0. 104¢C 3.830 £0.040cC 21 140 +0. 130¢C 24.970 +0.090dB

2.3 RJREFERHREE

AP SRR B EGERS 6 ATk Rt
i 24K 14 il J A R B R K BT 22
A NI A RO BT 55 BEBAS , P ATET 22 F MR R

BE, AR R A 1

E R R E N

F A N O T AT e e

TLE

AR 22 5

*4 RERYERZETMER

a4 FHilS5 A4

e 2 B JCIE R AE A g B ST AN A~ P o

B2, 2B 4abn i i B L R

Totk 24K D520 > D59 > D5-24 > D5-21 >D5-19,

A5 LA et L2 sh/° LR/ % YR TELL BARR % 2 il b
D5-0 0.419°8 0.389 7 0.0290 0.944 7 0.000 0 0.356 6 5
D5-9 0.901 2 0.000 0 1.000 0 0.000 0 1.000 0 0.580 2 2
D5-19 0.1358 0.210 4 0.334 2 0.3717 0.169 4 0.244 3 6
D5-20 0.8889 0.799 1 0.8256 0.279 1 0.197 9 0.598 1 1
D521 1.000 0 1.000 0 0.000 0 0.397 4 0.070 5 0.493 6 4
D524 0.000 0 0.843 3 0.623 5 1.000 0 0.251 1 0.543 6 3

3 itk

FRIE DR A R THEH B B i e AR5 R Y
SRR B 5 E A Z AR R I A 34‘@‘51_1*%
IRFE R Z R R h A e

ik, A

ZARFEYIAAT B B3 B B0 ok IR G e bk
SRR ) 1 B HEAR, R Sy BN

NI

I3

o

R LR

I LA A X P DR AR 90 A= TS 55007 A ARG 000 A S 4 48
S E I PRSI e DA A R X 7 4 A e B PR A ) 7
VESR W) A



596 N A S S 28 %5
'HQ[]S] %E@%ﬁ’ﬂé¥U%ﬁ%§ﬁﬁjE}ﬁ/ﬂﬁ§imo iFEJL Papers. Rome: Forestry Department, FAO, 2004.

AR R ORI S AL AL R A
At A AN SR R 1 T DR A T
WO ARSI A PEAN B o

A AR PN ACRA Iy B 2 P S i o
VIS RN L W N S B 3 N b i A ]
HEEIR R —, WRA AL S R EE N T, HA
AR BIARTKE L, dLR A TR | Fe A4
SRV BRI TR o AR IS S T L
AR S HA — 2 W 1 4, PR R RZR 47 4R R
RN, PRI AR R R AR TR, A | £
YR LTHETE LT 2200 YR S IR AR AR R
ARSI A E RS I A X AR S A gt T
HNIRFEIN BE & B HE D A B0 ) p L T A 2
I IE R A IR SRR A9 1 Ql I A 5 HL
HNIRIEIN A TF R IR G, HeRaB - WA e 52 i A
KR E WSS, 28 F SR FEPLIA A
—E PIRERE , AT TR A 1RO RE R 136 25 A0 #6147
M — LB PR A i RE e AR AN KL, B2 IE
EFAR, R R R R M AL L R A
JCPE 2R 22 (R 22 5 2SI DR A A7 B 98 DL
2550 T BRI 19 2R B AR A0 BA R R K A2 AR AL T
ARZE IR PIA T IR o

AR 1 e A= FF AR FE A DNA 50K Fr e
AT VR E M55, G e LA i 2k
SCH M RS T R A A L) | i 2 B
HAEW TR (JFUE ARG 4] DNA) #0477 4
RPN T e X TR R IR A, I AR H AR
PRI S BZ 20 T BT . R MMROR 75 M2
FBERT MR PRI , AV (B R A% 8 4%
SEPIRASZ ARG, BR T HARTERSL, 324 i i g
A kAL, B SR PR E I AR, s A H
{193 DR 1) B R AN RUPR 55355 A AE FARTEARAE
SR PLEE GRS, B mT DR K& M SEARR 7
VPR N A VS, I HLREW A R 48 5 & Fh A
TEBC R YU PTR A FARTER 1 1] I 375 R AR PEAR,
JEHIEAF Aoy 7= I B AR A A2 S, mT AAE 36 5
ARPU HCHL BT RE 7 4 [R] st (5 e FE DA A 1Y
FARREA P 5 5 o

SR :
[1] Walter C, Killerby S. A global study on the state of forest tree genet-
ic modification[ J]. Preliminary review of biotechnology in forestry

Including genetic modification. Forest Genetic Resources Working

(2] mhar, st 2 Mg, 45 BB IR RSl R A
PR ER R L) ] A AEIBOR AR, 2007, 15(2) : 251 -256.

[318 W&, EAM, K B EBEN SN bar FPUKFAEAE
BERZMERIESIT]. TR, 2004, 20(1) : 1 -6.

[4] Lynch P T, Jones J, Blackhall N W, et al. The phenotypic characterisa-

tion of R2 generation transgenic rice plants under field and glasshouse

conditions[ J]. Euphytica, 1995, 85(1 -3) . 395 -401.

Goto F, Yoshihara T, Saiki H. Iron accumulation and enhanced growth

in transgenic lettuce plants expressing the iron-binding protein ferritin

[J]. Theoretical and Applied Genetics, 2000, 100(5) : 658 —664.

[6] X&tly, iNEET, 2U0Ah, & IEM IR PSRRI R bR R
TR ST T]. R, 2008, 19(6) : 450 —454.

[7] Wang JG, Su X H, JI L L, et al. Multiple Transgenes Populus X eu-

ramericana‘ Guariento’ plants obtained by biolistic bombardment [ J ].
Chinese Science Bulletin, 2007, 52 ( 2) . 224 - 230.
[8] & I, TER, ek, % YHiMbax LM e e
K A AR [T ] Mol BHEAF5E, 2010 (1) : 44 -52.
[9] SuX, ChuY, Li H, et al. Expression of multiple resistance genes en-
hances tolerance to environmental stressors in transgenic poplar ( Popu-
lus x euramericana ‘ Guariento” ) [ J]. PloS one, 2011, 6(9) : €24614.

[10] E E, BRZ, T8, % 9 MR IO R XT38 1022 5
MLV, FERCARPRAE R BARRIARR, 2011, 35(2) : 20 -24.

[11] SEF AL, VL. hE FZATARRIFARS B[ M]. Ak
Ak H A, 1998.

[12] Kotchoni O S, Gachomo E W, Mwangi M. Commercial production
of genetically modified crops: a prognosis towards global acceptance
[J]. Int J Agri Biol, 2005, 7. 681 —688.

[13] Andow D A. Assessing unintended effects of GM plants on biologi-
cal species[ J]. J. Verbrauch. Lebensm, 2011, 6. 119 -124.

[14] Yao Y Y, Ni Z F, Zhang Y H, et al. Identification of differentially
expressed genes in leaf and root between wheat hybrid and its pa-
rental inbreds using PCR-based ¢cDNA subtraction[ J]. Plant Mol.
Biol, 2005, 58.:367 —384.

[15] Xu W T, Guo F, Zhou X, et al. Unintended effects were investigated

in antioxidant activity between genetically modified organisms and their

nontransgenic control[ J]. Afr. J. Biotechnol, 2011, 10:9272 -9279.

Gao Q, Jin K, Ying S H, et al. Genome sequencing and comparative

transcriptomics of the model entomopathogenic fungi Metarhizium ani-

sopliae and M. acridum[J]. PloS Genet. , 2011, 7.e1001264.

[17] Zhou J, Ma C, Xu H, et al. Metabolic profiling of transgenic rice
with cryl Ac and sck genes: An evaluation of unintended effects at
metabolic level by using GC-FID and GC MS[J]. J. Chromatogr.
B, 2009, 877.725 -732.

[18] Coll A, Nadal A, Rossignol M, et al. Proteomic analysis of
MON810 and comparable non-GM maize varieties grown in agricul-
tural fields[ J]. Transgenic Res, 2011, 20: 939 —949.

[19] & 18, Aid, FfLst, & ANTARER 12 DIEFER AR LT 4E
TESFHE ARSI ] ARAMll 274, 2011, 39(002) : 8 - 10.

[20] Filipecki M, Malepszy S. Unintended consequences of plant trans-
formation: a molecular insight[ J]. Journal of Applied Genetics,

2006, 47(4) : 277 -286.



