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Abstract: [Objective] Artificial hybridization was carried out using transgenic triploid 741 poplar with
BtCry34 as the female parent and diploid Populus alba var. pyramidalis as the male parent, in order to

quickly obtain new germplasm of aneuploid Populus tomentosa with insect-resistance. [Method] Collecting
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female flower branches of transgenic 741 poplar and male flower branches of P. alba var. pyramidalis,
hybrid progenies were obtained by embryo rescue technique from the inflorescence that was about to fall off.
The seedlings with BtCry34 were identified by polymerase chain reaction, and further expression of
BtCry34 was measured via real-time fluorescent quantitative polymerase chain reaction. Subsequently,
conducted ploidy analysis of these hybrid progenies using flow cytometry method. Finally, preliminary
phenotypic analysis of the offsprings was performed. [Result] (1) Eight hybrid individuals were
successfully generated by combing artificial hybridization and embryo rescue techniques, among which six
hybrid offsprings showed good growth status. Five offsprings inherited the BtCry34 gene from the mother
plants. (2) The BtCry34 gene exhibited enhanced expression levels in the offsprings compared with maternal
parent, with individual 3# demonstrating a 12-fold increase. (3) 1# was hyper-tetraploid, 2#, 4# and 8# were
aneuploid, while 3# may be ancuploid or tetraploid. (4) The hybrid offsprings exhibited diverse phenotype,
the five hybrid individuals were different in leaf shape, leaf size and pitch spacing, with 3# and 8# showing
superior growth vigor compared with parental lines. [Conelusion] Employing artificial hybridization
between triploid 741 poplar with BtCry34 and diploid P. alba var. pyramidalis, we creat the novel
germplasms of aneuploid P. fomentosa with BtCry34 and diverse phenotypic variation. Offspring 3# has
significantly higher anti-insect gene expression than their mothers, and growth potential is better than
parents. It can be used as an excellent potential aneuploid hair poplar new germplasm for subsequent insect
resistance tests.
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0.3 mg/L IBAOX#IETARIEATY &, JR1GH R
1.2.3  BtCry34 & B 44

S ECFARE B B BEARRE LR 741 8. BF R
R 741 W AH A I A 100 mg, B £ 5E 2
YR 2H DNA $2 U&7 & (DP360, RARDFE U Fr
F K4 DNA. i#IT Primer Preimer 6 ¥4 5F H br ik
BtCry34 Wit R 514, IER S FI(F1)A 5'-
ATGACTGCTGATAACAACAC-3"; [ I 5| ¥ ¥ %1
(R15'-TGAAGGTAATCTGAGAGGTAG-3". X T
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(30.16 + 1.68)%, {EK1 1 KARZS RI4F, Ui WIHT s 46
Mg S IER (E 1),
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Fig. 1 Pollen germination (a) and hybrid offsprings obtained from embryo rescuing (b)
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KA1 W % (B 2b) . iX 5 DNA KA 25 5 —
B, JF B A B, Yo A 51 s T
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200 bp—

a B 0 AR, 1 NEE SRR 741 9, 2 N EENG, 3 NEFAERL 741 B, 4~ 9 O 14 24 3H 44 64 8K b B 1 AR, 2 NETAE RS
TA1 A%, 3 NEEIEDE 741 ¥, 4 ~ 9 N 1# 24 3#. 4# 6#. 8#T4X. In figure a, 0 means plasmid, 1means transgenic 741 poplar, 2 means P. alba var.
pyramidalis, 3 means wild type 741 poplar, 4-9 mean 1#, 2#, 3#, 4#, 6#, and 8# hybrids. In figure b, 1 means P. alba var. pyramidalis, 2 means wild

type 741 poplar, 3 means transgenic 741 poplar, 4—9 mean 1#, 2#, 3#, 4#, 6#, and 8# hybrids.

B2 Fzz 7R BrCry34 H:F PCR(a)F1 RT-PCRCO) KL
Fig. 2 Identification of BtCry34 in hybrid offsprings by PCR (a) and RT-PCR (b)
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FE it PR 4 A% R B2 BRSO B, AR A S e
T o Forp #3200 R RO 5, I Hg B8R 4,

FEAGH MR Fr 2D, KRG LH BB, B A AR 25 R AT
P 40 o 1R 3¢5 W PRHIT 4 06 24 5 (K LTS S e e
(B 4, e, (H IR RLEE A#f 58 o 1 QAR BEAR
F 2 s A e TR R SR B T e TR, (H R0 2
M AAAE BN B 1S S Fr (] 4a, b) o B4, &2
AT 5 A AR A A A% B H S KA R I 500
(F 4a), HUGRBEAS, 1#F1 440 10 R4 i A% %
H #3000 & 4b, ¢ A1), T 2681 3#ICEE (4 &%

AHRXT Fe ik
Relative expression level
S = N W NNV [© )R | o O

TAlwt 7419 1# 24 34 A#  8#
BiCry3A

R G AT 741 HAALL, 7E 0.01 /K-F EAFFEREEER . **

means extremly significant difference at 0.01 level compared with wild

type 741 poplar.

3 ARFEFKR BrCry34 3 [E RT-qPCR 73 H7
Fig.3 Analysis of BtCry34 in different strains by RT-qPCR
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AR AR LG, TR 240k R R 51K, 44K = 6 A
BN, BEAPRE RS, 3 Sk E i B, A
I 3#A1 8k m I BEAS; 5 ACATT A EAH LG, BEAS,
SHAN AT T R B W3 22 57, 1#RN 241 [A) B0 i 2%
fIC, 84719 (M H Al 2 2 v T A&, JF KW i £
A B R A R (K 6). LL g R AR 3#A
SHIS R I B B AR AR B, T 1 B AR KR 2%

W BB I A K 3, 2RI FE AR AR K BN 212 1)
400 d 1501
300 f K3
® 2 100
L X5
200 §§
S0 g 50 -
100 3
0 20000 40000 60000 0 20000 40000 60000

XSGR

Relative fluorescence intensity

AHXT SR

Relative fluorescence intensity
250
200 f
150 f
100 |

50

0 20000 40000 60000
HEXTIENHR L

Relative fluorescence intensity

Z4 A5 TR 14 2#. 3#. 4#. S#. a, P. alba var. pyramidalis; b, transgenic 741 poplar; c—g, 1#, 2#, 3#, 4#, 8#

4 SUBEAR LA AU DNA it di s il
Fig. 4 Detection of nuclear DNA of offspring and its parents by flow cytometer
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Tab. 1 Detection results of nuclear ploidy of hybrid offsprings by flow cytometry method
FEA AHR 5 5 FiH
Sample CV/% Relative fluorescence intensity F value
Wi5EY) P. alba var. pyramidalis 6.96+0.12 13 251.00 +21.23 2.00
74149 741 poplar 6.07 £0.21 19 731.00 = 129.25 2.98
1# 541+0.28 28297.33 £36.97 4.27
2# 5.86+0.14 16 786.67 = 129.60 2.53
3# 5.67+0.19 26 006.67 + 86.44 3.93
4# 6.56 +0.79 15 659.00 + 259.90 2.36
8# 5.95+£0.22 24 763.00 + 270.82 3.74
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Fig. 5 Phenotypes of parents and hybrid offspring front view (a) and vertical view(b)
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