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Abstract The rapid development of molecular markers technology provided a powerful tool to decipher the genomic structure of
woody plants. In this study, the heterozygosity levels within the transcribed regions of the whole Populus genome had been analyzed
with a backcross population of P. tomentosa by untilizing cDNA-AFLP technology for the first time. 1 564 unambiguous bands had
been amplified with 47 primer combinations and the average polymorphism in transcribed regions reached 19.6%, which was 71.5%
of the polymorphism of the whole genome. The results showed that the heterozigosity levels of P. tomentosa and P. tomentosa > P.
balleana are 12.47% and 7.16% respectively. Compared with that in the whole genome scale, the heterosigosity within transcribed
regions declined 33.4% and 15.5% for P. tomentosa and P. tomentosa x P. balleana, which indicated mutation rate slowed down in
these certain region because of higher selection pressure had been focused on functional regions. This study provided basic
knowledge for genetic structure of P. tomentosa and built a platform for further exploration in genome structure of Populus. The
heterozygosity of transcribed regions reflected the heterozygous feature of allele which had a closed relation with heterosis, so this
approach had been discussed for its role in unveiling the mechanism of heterosis of Populus.
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Bt, tUFSRAPD. AFLP. SSRZ/»Fhrid A%, &
Iz N T B R A s AL 22 i 5 . cDNA-AFLP
Je — F AL T AFLP R R R W 7> 1 hR il R &
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[F) A 3 2 i) 1) 22 S 3R IR 6 DR 48 2R % wi B (Geuna et
al., 2005; de Diego et al., 2006; Xiao et al., 2009),
Brugmans5(2002) 1 0K 1% 5 12 8 FH T 1ot AR 14 i 1A
TERYEE, FRZ A “HEsR4l K7 (transcriptome map),
&b L 3% 1 cDNA-AFLP & — Pl ifF 5 15 1% 2k [5] 41 2%
(genetical genomics)FiE = L) i
FEH#(P. tomentosa) 23 [ # i ) 2 -+ Fh,
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S, B AR 2 A8 IR . X
TR, EcoR I FMse I J2 ¢ F i W Ah Ay 1)
i, X YRR EEEAT OIS, SRAT I AT 419 B
HeaEnW. mRITLUEH, A5G Ry 5§
T OLZE AR, ARG [1)375 W 1% iy £ 22~51AN 5%,
Z AL RS~ 15ASE, P 2 AR 0 2L
$96.5. XfT-cDNA-AFLPK i, H TR 44k}
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1% 5 B A kA 25 (2003) K1) FH 30X AFLP |
VIR BEAAEAT TR, BT 3RAR I 2 1 KF

Table 1 Analysis of heterozygosity levels within transcribed regions for P. tomentosa and P. tomentosa < P. bolleana

Blk7/E ey AFLP B ZHMERBE MWK EHREGKT BAMARA KN
Primer i b Polymorphism  Heterozygosity level of P. Heterozygosity level of P.
combination  Total number Total number of (%) tomentosa xP. bolleana tomentosa
of amplified polymorphic HERR RETE (%) RAEDLE B (%)
loci loci Loci Heterozygosity (%)  Loci Heterozygosity (%)
EaaMana 39 8 20.5 2 0.051 6 0.154
Manac 33 6 18.2 3 0.091 3 0.091
EacMacc 37 4 10.8 1 0.027 3 0.081
Mcec 38 7 18.4 2 0.052 5 0.132
EcaMcec 42 7 16.7 4 0.095 3 0.071
Mgce 40 6 15.0 3 0.075 3 0.075
EceMece 39 5 12.8 1 0.026 4 0.103
EcaMtac 38 6 15.8 3 0.079 3 0.079
EccMrac 33 7 21.2 4 0.121 3 0.091
EanaMan 32 7 219 2 0.063 5 0.156
Mac 51 8 15.7 3 0.059 5 0.098
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Continuing table 1

ImAE AFLP FBUE 280 A B ZERMKH%) BHmaRa K FBEBRE KT
Primer 14 A4 Polymorphism  Heterozygosity level of P. Heterozygosity level of P.
combination  Total number Total number of (%) tomentosa xP. bolleana tomentosa

of amplified polymorphic WEN R B (%) WREN A B (%)

loci loci Loci Heterozygosity (%)  Loci Heterozygosity (%)
Mar 39 7 17.9 5 0.128 2 0.051
Mec 30 6 20.0 2 0.067 4 0.133
Mrc 28 4 14.3 2 0.071 2 0.071
EancMan 29 4 13.8 2 0.069 2 0.069
Mac 27 7 22.2 1 0.037 6 0.222
Mar 29 7 27.6 3 0.103 4 0.138
Mga 32 7 21.9 1 0.031 6 0.188
Mrc 36 5 13.9 2 0.056 3 0.083
M+t 36 4 111 0 0.000 4 0.111
EasrMan 37 6 16.2 1 0.027 5 0.135
Mac 31 5 16.1 2 0.065 3 0.097
Mag 30 9 30.0 6 0.200 3 0.100
Mar 25 10 40.0 2 0.080 8 0.320
Mct 26 9 34.6 3 0.115 6 0.231
Mgg 25 7 28.0 3 0.120 4 0.160
Mgt 22 8 36.4 2 0.091 6 0.273
EarcMaa 40 9 225 5 0.125 4 0.100
Mac 41 12 29.3 4 0.098 8 0.195
Mca 39 15 385 6 0.154 9 0.230
Mgc 37 4 10.8 1 0.027 3 0.081
Mg 35 7 20.0 2 0.057 5 0.143
Mgt 31 5 16.1 0 0.000 5 0.161
M1a 38 5 13.2 2 0.053 3 0.079
Mrc 38 4 10.5 3 0.079 1 0.026
EccaMea 26 7 26.9 3 0.115 4 0.154
Mcc 26 9 34.6 3 0.115 6 0.231
EcetMes 38 6 15.8 0 0.000 6 0.158
EcaaMan 38 4 105 1 0.026 3 0.079
Mac 38 5 13.2 2 0.053 3 0.079
Mar 38 6 15.8 3 0.079 3 0.079
Mca 36 5 13.9 2 0.056 3 0.083
Mcc 30 6 20.0 3 0.100 3 0.100
Mcr 25 4 16.0 1 0.040 3 0.120
Mcga 24 5 20.8 2 0.083 3 0.125
Mgc 27 6 222 3 0.111 3 0.111
Mra 27 3 1.1 1 0.037 2 0.074
EcecMea 26 5 19.2 0 0.000 5 0.192
jovil] 1564 307 - 112 0.072 195 0.125
Total
“Fy 33.28 6.53 19.6 2.4 - 4.1 -
Average
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h27.4%, PRI ZMEARCECNL7.9, X AT I
AR K RS MEARc L DNAK L
FITaRAS 1) 22 25 PERR 1L B0 i cDNAK PR 2. 7445, T
T2 MK, DNAKE ERI{CHcDNAZK
VPR LA o 3 IR 7 5 AR R YSAT P> : —JcDNA
U L TRTREV8 =2 17 W DO N T S g A ]
FRIC(P<0.01LA L), PRI T~ 2 A5 Pk bn il B AR
AR R AERI Y 4TI, cDNARRICH
A7 AT EEDNAR i RN B 2%, AF e RIS H BN
ZESt, PIAERR gevh N W 559 A4 i %
X AR hRc I HEER A 13 cDNABRIC (1 22 25 K1
it . S350k, SIMIIESE LR ZE 5 o i
IR A e g B SR, (HE R A
Kb, FEIAIDNAA [ 22 25 Kz e Tk 7 it
FEFF AR BHBRNAR 2 MK, X — 450 21T A
B Ve F AT o

1.2 E /KT
FRIECDNA-AFLPARILEL AR IRE 51, 15250 T 1
B 11 Z B A% B2 A 0o R R 201 P e S DX el 3o A% %
HACHIAGE . AWFFIsHE 22 5 KT SR AR A
(53 B AR A rT R bR 0 B BOAT LRI A 5, 45
BULRLIFTR . ANEGIH SHREAFBRE S
LRt SEAREFWABEAR, 25 EIR, 470543k
PAFL2N B AL REL, PGB 244, =5
P s ENORI6 N AEE, L Eaac/MrT+ Eatc/MoT-
Eccr/Mce LA K Egoc/Moa 4%) 5140 A G I 1) 2% 45
s MERAKRB AT, 475518340 £ 1954
ReBAL T, BN G E AT BRI, Py
PR BCAA o THEAR BB VI B AR 24 5 KT
NT7.16%, EEWPEEERRG K R12.47%, £
P P8 24 5 K A B I L.7415 . BEAL,
X B WM A AL AR AT S 2 1 S I A A
Eaar/Mags Eatc/Mcas Eana/MarFIEarc/Man, 4371
H6. 6+ SFIBAS, M54 A Esrc/Mcas Earc/Mac
FIEAAT/Marh B M 24 A SR e %, 200l
9. 8FI8A~. HIABFFURIL, AT, AG, TCAf
TETIEPETEORAE A IS, 0 H IR A 2 (R 1 4%ty
S5, MR ORI A A A
AREE O LA BB P (SRR AE, 2003). 7EA S
L AT ILEE PR IE 7 91 R i, (38 HAH
L2 (AT R AR 1L AN 2 A8 PERR L, R ATETA

B RPN R BAFAE T B AN B P 3 415 5k
X BbAh, TEEN SAT E, BRI SEAmZ
IR B BRI AR 5, AR WZAL A T A Bl
HA BRI RAMA . X HEBF T AR R4
LN W e X B R 28 B KRB, B AIE
I DR A 1 o X R A% 2% 5 7K1 20 0l Ol 4% A 42
BEDRI 20 154 4% 2 5 7K1 1) 84.5% F166.6% . B Hih% FIE
1A 4k DR A1 g 1 o DXCtse A% 1% 15 7K1 1R TR 4
A RUWNZR2P7R, BARLEDESTcDNA-AFLPY 1 I
D T AN EPEPERRIE, AR A AL AR AR i
DYNE 3 6 8 Tk I EAS TE A R VAR B 2 R K o
WK 3 A e s X 23 e fa . 34, Hofih
D3 EER A R AR W W e 5, IR I S X
FEAE IR AT AL S5 1 o

2851 51HE
A SCH FH cDNA-AFLPE AR B 14 K A Fh
BB L R 2 2 3 X st 2 5 K PEA T T 0 #T s
AT T HDNAZK B4 R BB e
BACF BT BB (L.7445%), (BAH LLHEAN LR KT
(1ME)H BT F B BRI 5 B AW SRR 1 S X 1)
BE AR, SR, ¥WAAFREE
(R B, RO ERECIRE R, 1% D2 3 il ik %
IR, KRR 2 B R BE )2y 0T
IR 4= 351 564 FE A 4 (loci) Kedit, B — AT
195N SEN FE R AR 22 5 2, B 1124
A SN RERINT o MR 7 A 58 55 (2003) 1 43T
FIFHcDNA-AFLP [ # L BEAT I Aa X aa. aa X AALL
JAaxX Aa=FP AL 7 Bbrid . ARFREA Gk
Aa X AaR B[ 4r BIbRIC « NI, ZtL 2 A /K (B
£ TR S5 A DR AT ) Oy e ARAN VB A T S A HERA )
PRI R 450, TP N iR isifE
fi BN & 3L bRl T % 2. SSRAE H |y
N S5k 2 3L P ERRIE, Bl A 3 R 2
SEIG X R 4L A I SSRECER RN A B 3EAT T
RN, G5 RKW], K245150 9851 SSRER 1L
S)oyAAER Rl SF344EL 883 bpH HLLA
SSRAzIC,  H A A7 J- LA [A] B [X (intergenic regions)
(1) SSR %L it (1 85.4% , L4 7 A fE W & 1 X 4k
(10.7%), &P 7 IX 455,(2.7%) LA Bz FE DR iR 42 [X 455 (1.2%)
(Li and Yin, 2007). It4F, SNPAER Y —FhIL ks
W, PN EEEEA T E N Fhad. BENF
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2 ARSI I B 0 BB 1A% 2 G A 0 HT BLA

Table 2 Comparison of the results of heterozygosity analysis between whole genome and transcribed regions

R A e s DBk

Whole genome Transcribed region
AR RR I 2 65.73 33.28
Average number of detectable markers
EZ e AN TRES Y 17.87 6.53

Average number of polymorphic markers
ST e E L]

PCs with max detectable bands
T e AL

PCs with min detectable bands

Eaar/Marc (110)

Eanc/Manc (50)
Eaac/Mrcr (50)

EAAA/MAC (51)

Eaar/Mer (22)

R 22 250 Bt 2 5149 Eaar/Marc (26) Earc/Mca (15)
PCs with max polymorphic bands Exrc/Mart (26)
EGAA/MCTG (26)
o 22 A5 Brase b5 1) Eaac/Mrcr (8) Ecaa/Mra (3)
PCs with min polymorphic bands
SR 2 K (%) 27.41 19.60
Average level of polymorphism
EHW EEW EHW EAW
P. tomentosa *<P. bolleana P. tomentosa P. tomentosa ><P. bolleana P. tomentosa
RSSEAN E il 5.57 12.30 2.40 4.10
Average Number of loci
TR A IKT(%) 8.47 18.71 7.16 12.47

Average heterozygosity (%)

R AR N AL En 5 | 1 R AR A5 (2003)

Note: Data of whole genome in the table were cited from Zhang D.Q., et al. (2003)

FRATRIBEAG,  SNP L2 Bkklk) V2 1R F T H A it
24101584 (Baird et al., 2008).
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W R, 19934 il ik IF AR ket
AL RIETE R HAS, RA346 N FAANME . 2 )5, Xt
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A GHRIRNPHRIR AT T QTLEN 204 e 70 1
FRIC A6 B 5 2 iR B2 0] (1) 5% 5 ] LU ke
2P A2 A o Sl N =R . A 4

G IRFAVMA R LR L 24 & B S P ARAMAR B
FELEAHIC, UG HEDU R R 25 b L 38 1) i A 2 Bt 2
WP, A WY . SR, DLRT AT
ZHUE T AEDNAKRIC 2SR TM A3 4 -
X kRO A bR IC (neutral markers), TEikH
Wr LR T s OB 2 AE g X, A ATE SR
FITE TR RAR G, DRI b Ot 4 J0 7% ) 7=
A 22 AR a5 X “ D REE AR I
(functional markers)EAT 55 R L A EB 0 #r, H
T S K I T TR N 2 SO N 0 B R B
CDNA-AFLPHECAAN S T He sk X A& B2, 21 K1
AR A AT BEAR IR 2 5 B2 5 2% IR BT AH DK
3T, AR 2P LA eI 2%

MBS ik
3.15EE PR
KWLM N TEAE T S BABEARL
BEAK, BEAIISCREAR 04 B AV R RSB
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