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Genetic linkage map of Betula pendula Roth and Betula platyphylla
Suk based on random amplified polymor phisms DNA markers

JIANG Ting-Bo, LI Shao-Chen, GAO Fu-Ling, DING Bao-Jian, QU Yue-Jun,
TANG Xin-Hua, LIU Gui-Feng, JIANG Jing, YANG Chuan-Ping
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Abstract: Based on the genetic inheritance and segregation of random amplified polymorphism DNA (RAPDs) markers,
the first middensity linkage map for silver birch was constructed by using a pseudotestcross mapping strategy. A segregat-
ing population including 80 progenies from the cross between Betula pendula Roth and B. platyphylla Suk was obtained. A
set of 1,200 random oligonucleotide primers were screened, and 208 primers were selected to generate RAPD markers
within a sample of 80 F; progenies. A total of 364 segregating sites were identified. Among them, 307 belonged to 1 : 1
segregating site, and 36 belonged to 3 : 1 segregating site, others were found distorted from the normal 1 : 1 ratio. Alto-
gether 307 sites segregating 1 : 1 (testcross configuration) were used to construct parent-specific linkage maps, 145 for B.
pendula and 162 for B. platyphylla. The resulting linkage maps consisted of 145 marker sites in 14 groups (four or more
sites per group), 6 triples and 6 pairs for B. pendula, which covered the map distance about 955.6 cM (Kosambi units). The
average map distance between adjacent markers was 14.9 cM, and 162 linked marker site for B. platyphylla were mapped
onto 15 groups (four or more sites per group), 4 triples and 6 pairs, which covered the map distance about 1,545.8 cM, and
the average map distance between adjacent markers was 15.2 cM. Further study is warranted to intergrate the two maps to
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one density map and to locate important genes on the maps.

Keywords: Molecular marker; linkage map; random amplified polymorphic DNA; Betula pendula Roth; Betula

platyphylla Suk; pseudo-testcross

rh [E (1 #E(Betula platyphylla Suk) 8 58hf . Ak
P, IR E AL T FE R AR AR S R A, TR A K
0 RN PR A2 4 S8 R B bR b A 2 45 O T HL A T AR
o B, BT ERRERTTECE | 3E 1, BOR 2 A
N A MR I AT X 1 R A 8 A i L B i
o AH MR A LA A R — 4, B AR, 5t
TR RAS AR il o QT 48 5 B A R, TR B R
5B BT A A7 2000 R R i fhoe kR E
FpCTAEE PTG a8, 2 FFRid BRI & T A
3RS BRI R T A E . s FAnic AR 2
HALFEDNAF I 28I 2 By, RILE R E
E2/ N Y o 3 iy B 1 170 e A A TR LI prisE =N
AALGE R ICA] LR E . B, AR L
BRI Y T S TS I I T8 A i1 s e ) D0 B S i)
AT EEE R . A O [ RS bR gy A AR
ACRRAIIE X R MER GRS, R AR 4T i vk
RE D FhrC 56 R % m s, B E
11 M5t % 3% B I 5 ) ol T B 2 U MR ) 5 IR o
WA WARIE . A H NEIE AR SR S5 TF & T
36XF SSRG|H, HrhJF 2222 IF & T 235 B 1 A
(Betula pendula Roth)SSREI#P, HA:E Ik T
13%} H /A (4 ¥E(Betula platyphylla var. japonica)SSR
514 O, 55—k FIHE 15 1R S 20054F % 2 9 KM
P11 Pl T, 2 Bl 4 89S AFLPAR i FT19 4
SSRARIC, H TG 1 7E BIE Bk A 3L k2
REZR, HEDNRRDERL N304, F% -5
122 M AEF S B2 3 T BR . AiF9E A80 4
DU 11 A R ] R Y 2 B E R AR ERURE AR, R
RAPD 7 il Z2 28 M 3 FAmic, R BN 52 A &
SRS O oy A T S R A I R e
Mest % B . A B R FIME S F-hRic 4 B L £ 5 Al
IR SCRINIVE SIS 8 i he i

1 BRI T
11 EXRENFIEEBKET

Wk 1 HE(Betula pendula Roth)g| [ 2524, Hfx
11 (Betula platyphylla Suk)k [ = E g JL L FhJE .

3 RAPDFRIC KM, & B WG 3 A [0) A7 A8 55 i 1) 38
e 2251k . 200544 A F A dtbfolk K2 P #ess Ak -+
Pel 38 3o N T4 32 ok AR BT RGP rp ] AR Y
ZeL b, WAERAAEREPHITEN, INHEBR
%6 cmx6 cmiE e, R T400RMRA K &
BIEH AR, AR A T H A 580~ MAAE K
YEEIREAR

1.2 DNA 1Z2El#0 PCR ¥ 1%

A Universal genomic DNA extraction kit(\Ver.3.0,
TaKaRa, Jif)FEH FAHEr: Fr E.DNA, PCRY 3 5 7E
PTC-200 PCR{Y(MJ reaserch, USA) [#47. S iAFR

20 pL, JOWAZR: BikkDNA 50 ng, 10 pmol/ L5|¥)
1 pL, 10 mmol/L dNTP 0.5 pL, 10xbuffer 2 uL ( 100
umol/ L Tris-HCI, 500 mmol/L KCI, 0.8 % Nonidet
P40), 25 mmol/LfMgCl, 2 uL, 5 U/uL Taqg DNAE &

i (MBI) 0.2 uLo #3550 94 CHUE 4 min, JEHI
MALFE94°CASE30 s, 36 ‘CHE 430 s, 72 CHE{HIL min,
A0MIEFRJG, 72 CHELEAMNT min, § 37 WI7EL %IHg
BHEERS F AT RLIK A3 5 A0 22 2 ARSI 04T

1.3 S|¥iFix

S H22E A DNA g #k, XF 1,200 Fifi #1151 4
(Sangon, Shanghai) #1TZ2B Mk, K5 H2EA
L0 F MR DNAH $AR,  E— 25 i 1 1 2084~
SIYITERCERIAFFE 2250k, IF HLAE 22 a4 ih R Bt
Gy ES o RIUL, RO AR e e R AR A R
(A5 A0 5, RN FIAE T v ] M2 28 SR AR B R
AR FIMEVE BRI . B TR BRI A AL 0 L
o, MIEAHKn=1-(1-1/2) "(n AR
BCH 0 A AN S A e A AR R) DL 52 A7 A5 Y
H R 4 99.9 %), il T Hp 2 ) 5 0 XL 55 RUCE L
P 4 824 FLER (1 DNAKE i E 1 FPCRY™ 3 S i, 3k 4%
RAPD#rIC . ¥ HH TAEEIMRAPDERICH: 5 5 K
ANFY B B B B HE Y SR T S — S

14 SFIRICH BN E L E

AR5 PCRY™ G147 (19 A JG 70 3 % AR ic 2 [
RUGEAT A, B2 — 807 1 A AR TE AL A5 B AR



%7

LIEP L M RAPD 8% 1% 81 R i i 2 869

ORI BIRAE A H (A RY), i A i 3R TE
AL RSB R R AL RY) o T Rk
AR BRI v . 2K B (o0s o = 3.84)
I, #ESFEL D 15 & W RAPDYRIC H T Bl 154
o P AL o3 A T A S MAPMAKER/ EXP
(version 3. 0b) ', 7ELOD =3.0, T4 #%r <0.4%14F
AT . B E BT S, Kosambi bR £k
W H 2H AR 8 i[RI B BA 7 (centiMorgan, cM)M H]
Map Draw Ver.2.02 il &5
15 EHEENSEITE

1t % Pl S B A B A A AE AR IR K B, B
(3 MMnid) KEZRL, SRS K ERROREERHE
SHRARFN BT E NPT SR B B, S
Chakravarti 208y g il L B 1, B 4% 4
FESCPR KR (m + 1)/(m — DVERAEITHRBE, m A4
P RIPRICE . HEZRIRIE 36 K & THEZR IR K B (5 A
AR S B E A b, BRI SR E T
HEBHE A AR AR S B R E 4 E

2 gERRr
2.1 RAPD #RidEBUGHBA#xhEA# F, Bt
HaE
I 208 NFidk 1 78 RGE FRAEAE 2 851 BAE T
P EREIY, X2 43548 80 /4~ FACE R B
PRIEFT PCR §4 o 13X S8 5| Wy 7E BE FIVE B E(AR 4t
R %) 382 A7 A, XL LA TEY =Y B DNA F

1 2 3 4 5 6 7 8 9
bp

24 25 26 27 28 29 30 31 32
bp

2000
1000

750
500

250
100

10 11

BEKEEZMAE 0.5~2.0kb 2], & 1 %R T H5
Yy S235 Y1 7 A (4RI BE A A5 FE FL BRI R i 43 5
1 382 MY EEALE R, A5 185 M7 A5 K A KM 1 HE,
i 48.4 %; 197 M7 sk A HE A #E, 5 51.6 %; H
HAT 19 LB E 2 SEA T I B A7 A5 o BB
ST F BT 50 %, £FA IE W RS A
(AT S5 53 AT o
22 EPIEERE

FF MAPMAKER/ EXP (version 3. Ob)#x{fi%
BRKEHEN 0. 4 i/ LOD(EH 3. 0 T
LA, 38 A X 400 A8 3 5 57 a5 A TV A 3 B 4 A,
B 2 R OGS BIAE o LD SE A S AT 145 Mk
B R FIAE, A 162 A0S0k B E e, BRI E
HEH Y 145 AN EBTARICHI L T 14 AS R B 4 817 (4
AL EARI), 6 A =R 6 AN ERIXT, 37 4~ R R E
B, EBARCE SR BB 955.6 ¢cM (cen-
timorgan), “FH4EHE 14.8 cM( 1, K 2:a), ik H
o FTHERD 162 ASFRICAI LT 15 MEBTRE(E AL
RRIE), 4 4 AR 6 NS, 21 A AR E B
M, EShRIC A T ) BRIl 1545.8 ¢M (centimor-
gan), “FEHEIEE 15.2 cM(3E 1, & 2:b), KR 14
A 1R MPMCR B EEE N 0, FEEAMEFE 2 X
(B MFC A EEE R 0 X EepRic B A F S 4
Pryami ., bRid BB AE, BT RE R B A A ST AE
FIREARS/N, ANRE BB AFRIC( < 1. 3 cM)
22 [ 4 B 3 1Y

12 13 14 15 16 17 8 19 20 21 22 23

33 34 35 36 37 38 39 40 41 42 43 44 45 46

1 5¥S23sry B R R ERMB <P EB#EF AP D5

VKIELRI24: 4pFHEbRic; TKIE2M25: BRI, WKiE3FI26: A E M, JkiE4 ~ 23 Rl 27 ~ 46, B ETHERI P R A 2R R AR A

Fig. 1 Segregation of amplified bands by primer S235 in the Betula pendula Roth x Betula platyphylla Suk F; families

1 and 24: Molecular weight marker; 2 and 25: Betula pendula Roth; 3 and 26: Betula platyphylla Suk; 4 ~ 23 and 27 ~ 46: The F, progeny-

from Betula pendula Roth and Betula platyphylla Suk crossing.
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Fig. 2 Thelinkage maps of B. pendula Roth (a) and B. platyphylla Suk (b) based on RAPD markers

The codes on the right side of linkage group are the names composed by polymorphic DNA band. Genetic distances in centiMorgans (cM) are
given on the left side of linkage group.
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Tablel Themarkersof Betula pendula Roth and Betula platyphylla Suk linkage map
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Tablel Genomelength and map coverage of B. pendula Roth and B. platyphylla Suk
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