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C1[AEAMy R2f A Bl Be , TlAE AR 0710005 2 Sfdbgll K 2Eial b Ve A= Ko Bk it s,
THLARE 0710005 3 yaTdbgeall KA le Mo i e Be , b fraE 071000 )

#%E: [ BH ] L CS (Chinese Spring, "' [E %) —Synthetic 6x {CH# R MM B, W/ A0 R 407 AR R GHK#E )
AR N, FEXAH SR T Y AR A, /N TR B A AL o R AR IR A . [ 58 ] i
AHEE . A Synthetic 6x LUK ZFFI THRIFROL, TOURESRAA TSR S d, BEBERE—HmEtmn
FHIRFL, B A Hoagland BRI (pH = 6.0)h 537, WM —. OB EATAREE, 35 B 0E H (0 3F R (B
2 mmol/L) FMICHEIIE (BEHREE A 20 umol/L) PHALEE, U — XA FEBE LB T IR RN . AR
1. PRYEWEIRIG (APase) FIZMA%IR G (RNase) ThVESFAE IARAR A TN E . [ S55R ] IRBENA T, /NERE R
MR L BT, APase Fll RNase iGPEIGsH, WRARIG ML, SHAPEBFMEL, 4A, 4B, 6B, 1D, 2D
17D 3 ZAR G AR AR S L B B BB TR, 1AL 2A. 3A. 5A. 3B. 7B. 2D. 3D. 5D #l 7D fti# &
AR ZR 90 ST RIAR AR 28 006 0 S A W B 1 s, 4A . 1D AN 4D AR 30 ZAR 2R A0 R T T TR T T e SR X Tl I
YR ENW B EFAE, 2A. 6B, 4D U 4R R 1) RNase 1[G FIAEXT RNase (G &Stk 205, [Sig )
f&® 38 T, Synthetic 6x ) 4A, 4B, 6B, 2D 1 7D Yefa{k b Al BEAFAE A FARE LT RIIEIN; 1A, 2A,
3A. SA. 3B, 7B. 2D, 3D. 5D 1 7D Je€afk b nl GEAAAE IS FAR R IG IR IE N s 4A . 1D F1 4D YLk
Al BEAFTES TAR R IRV IR TG PE R I SE R s 2A . 6B il 4D Y fk I nTREAF RIS TAR &R RNase 15 PR30 95
[, B Synthetic 6x fEE VUYL (IR (4A . 4B, 4D) b vl REAEAETRTEAR AR R 1) DG BB A

FHEIR): (B ANEIRIR; ARSI, APase il RNase {ififh; Yetigsin;
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Chromosome control implied by the physiological responses of root in wheat
substitution lines seedlings under phosphorus deficiency stress
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( 1 College of Life Science, Agricultural University of Hebei, Baoding, Hebei 071000, China;
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Abstract: [ Objectives ] Studying on the physiological responses of seedling roots of wheat substitution lines to
phosphorus deficiency stress and chromosomal localization of genes controlling root properties will provide
theoretical support for screening cultivars tolerant to low phosphorus. [ Methods ] The seeds of mother
line‘Chinese Spring (CS)’and father line “Synthetic 6x” as well as the substitute seeds of CS with Synthetic 6x
were placed in cultural dishes for germination for 5 days. Then healthy and uniform seedlings were chosen and
removed off endosperms, then cultured in Hoagland solution (pH 6.0) until the third leaf sprouting. The
seedlings were grown in P,O; 2 mmol/L (normal control) or low P,O; stress (P,O; 20 umol/L) until the fifth leaf
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start to sprouting. The root-shoot ratio, root activity, root Apase and RNase activity and chromosome control were
observed using wheat substitution lines seedling under different phosphorus treatments. [ Results ] The root-
shoot ratio, Apase activity and RNase activity increased, and root activity reduced under phosphorus deficiency
stress. The root-shoot ratio and relative root-shoot ratio of 4A, 4B, 6B, 1D, 2D and 7D substitution lines were
significantly or very significantly higher than those of the female parent Chinese Spring, root activity and relative
root activity of 1A, 2A, 3A, 5A, 3B, 7B, 1D, 2D, 3D, 5D and 7D substitution lines were significantly or very
significantly higher than those of Chinese Spring, Apase activity and relative APase activity of 4A, 1D, 4D were
also significantly or very significantly higher than those of Chinese Spring. RNase activity and relative RNase
activity of 2A, 6B, 4D were also significantly or very significantly higher than those of Chinese Spring.

[ Conclusions ] For Synthetic 6x under phosphorus deficiency stress, there might exist genes on chromosome
4A, 4B, 6B, 1D, 2D and 7D to induce high root to shoot ratio, some genes on chromosome 1A, 2A, 3A, 5A, 3B,
7B, 1D, 2D, 3D, 5D and 7D to promote root activity, some genes on chromosome 4A, 1D and 4D in Synthetic 6x
to regulate Apase activity, and some genes on chromosome 2A, 6B and 4D to regulate RNase activity. Generally,
there might exist some key genes of regulating root characteristics on the forth chromosome (4A, 4B, 4D) of
Synthetic 6x.

Key words: P-deficiency; wheat substitution lines; root activity; APase and RNase activity; chromosome effect
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HAHREREE X,
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B SEIRZ TGS 55 AR E . TEIREE
BE, MNERZRERBEZIHMERIHAFE S, WA
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1R SR AT BRSO G TR A T T . AR RIS TR
UL S AR 2R A A Sl TR AR BRAR AR, DFSE R
WY, ARBE A /N EZ BRI R S HR REAS .
WSRO RRVE R B (APase) FAZME % IR 1l
(RNase) 54 #A AL R PE S UIAH G, APase F AT
TET PR AR B B B R, BH AR5 24
WA, YN RN T, APase M
WETE, FBEETIED AR, R . BRI
WEAR S, DTS LW A2 Sy T B A i i )
J™, RNase j=—Ff RNA /KRG, BiaF, /A

F 0 A b RNase 76 PE B & 08, RS fE(K, £
WITEARBE B v, /N T 3 N X —RRBR 1 AT
PR P 43 WM RN T4 IR, B R RNA Kt
B, RE B BE A S Ll B A A TR A 9 R S
mRNA BESEER, DAA T 2ok i 5 2R 1 5l
WG PERETR , (H/NAE RBAEARBE T 5 K PR A FH A PR
B R, BAORAE R SE RO B R At BB, N AR
e F S — PN 0 G R AR S —
bl SRR R G AR BT PR AR R A R, SRS
o 1 5t A% AR RN B AR R B, TP E R (CS)-
Synthetic 6x [ 21 MU R JE K ALA G Fl Synthetic
6x [ 21 ZR Qe IR FAZIR R EE AR,
7% Synthetic 6x 5 EA T EBRAATER KW BE 2257,
AR AL B YAk A ISR/ N (ER/N£), D
ok AMILFER, ZMETEFEEIE. Bt
d PSR AN, BAWRHFE ML 2
P, FENZE st el B B R AR R AN (RS, G
Rk, AT R ZAHR 25T e T ARBE M aa X A
PR L MR S e R Y R RN A SR, (R
AN A R FR AR B A AR AR B A TR
R, AH5E LA E# (CS)-Synthetic 6x it RN
PR, WS/ AR R AR L . R ARG
Fl APase. RNase {if PEXHIRBEERA Fm N, Ff%F /A
T AR A8 Ml A0 e P R R R AT e AR e o, itk — 2D A
58 /INFE 1 T ALK Al AL o R Ul 35 A1 78 1 3 4% ok R 44
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1.1 RIEAH

HE % (CS)-Synthetic 6x /NEZ AR AR (21
ANFEREAD, BEAR CS, ACA Synthetic 6x H John Innes
Centre, Norwich Research Park, Colney, Norwich NR4
7UH, UK $&fit, BEACHBHRS A, S04 Synthetic
6x M R U AR
1.2 R HE

ARI T 2012~2013 AELER LA R A0
VEW AR A 95 B i S g & i AT . IRV . S5
INERIRREFIT, 4 70% BN 15 min, £BT
IKPEIFR 24 h 5, Y SIECAE T AA IR AR N B R
MHp, &F 20 £2°C SCRREFRA PR, BRMZE
BIFKGEHE, 5d ksl KHE—SmyEeghl, %
HHEFL, JEB A pH = 6.0 /£ 4 1) Hoagland & F2 W
HATHEFR, 4545 30 cm x 40 cm x 10 cm KB
CAFIRL G, REEEA 6 4, bR A 30
e, BEALHES . B —=KiE— A, BLRE#HR—-K
BRI, AW — OB PEATALER, IR (F
Bk 2 mmol/L) FIRHEERE (B B R 20 pmol/L)
PSRRI FgAb PR AT 3 YK, DU — O XA
FRyEATIUREIN 2 o AHXTE = AIRBAE /X R (A,
1.2.1 ML A3l i 5 B H—Fd: KA /)
AR F, D % RIS 38 AR Rk - 3843 Y
TH B, SRR T E, 3 RER
122 WAWES BOER SEBERERR, B2
IKET G e B AR AMAY), FEHLIBCA [F] 40 21
A RIS, BHEARLY 0.3 g, S HRBILIAR 00
T EMER R T, 3 IRER.

1.2.3 #& APase iGitE 2 RPN FESE A9 7 3L 099Fn
PMEE . FEMLBOAS [FIALEE A 25 A R B R AR 1 g, A
8 mL FEER4NZE M (pH = 5.8), VKInHTEE, FIXUZY
AiduE, JERAE 12000 g T 15mine B VSR 1 mL,
JMAJEY) (10 mmol p-Nitrophenyhphospahte) 2 mL,
37°C 7K 30 min, HIA 1 mol/L NaOH 2 mL % I )2
Mo 3000 x g B> 2 min J57E 405 nm T Fbfa, LAWK
TGN hy FLR P B R I g 16 12 1 8 As, 3 IR
1.2.4 R A RNase it ZMAEE TSIk, b
USRI PR A R ARLR, By 0.5, JIMA 4mL
0.02 mol/L R 2% i (pH = 7.0), WHEEJSLE 10000 x
g VKRS0 30 min, B LVEW 0.1 mL A & BEh):
HBERIR (2 mg/mL) i 0.1 mol/L ( pH = 5.0 ) BHR 2%
M 1 mL, 7€ 37°C KRR 15 min J5HIA 5 mL
95% P&, LA Oh A LEEH IXTIR, 2%, $#25),
FUKEE (4°C) e, K LEL 10000 x g 2.0
10min, HX 600 mL E3ERN 3 mL A5 HR FES 7E 260 nm
M5, 1.00D AT 15 min PIZHEZEREE M 31.7 ug/mlL
KR, 3 IKEA
13 it

% Microsoft Excel 2010 1 DPSv9.50 A2 4%
P78 08r, KF Duncan’s B &M ST
S RTE A ey il
2 R 50W
21 EFEREHNEREEMHRN

N [i) Ak B 4% 5 PR R ) S DX 4L P (] A AR RS L . AR
Z 1% J1 M1 APase. RNase JEPEXIAH B H E 5 (P <

0.01) (£ 1), KHTURAZH ARG . B
ZE J1FI APase. RNase i B YL @A g 7 o

# 1 CS-Synthetic 6x EARARRIERIRTEL . RFATEIIFN APase. RNase SEMHEHFEDHT

Table 1 Variation analysis of root-shoot ratio, root actvity, APase and RNase activity of
CS-Synthetic 6x substitution lines and their parents

) 7 Sk s A ¥} Mean square
T H Item T
Source of variation CK _p B/ IR —P/CK
M5 H Root/shoot FE[H7 Genotype 22 0.003%* 0.006** 0.276%*
X 4{ P4 Intrablock 46 0.001%* 0.001** 0.071%*
MR Z& 1% 71 Root activity FEPH A Genotype 22 844525 8%* 58492, 1%* 0.176%*
X 4P Intrablock 46 15337.5%% 319.6%* 0.004+*
APase{ii P APase activity H KT Genotype 22 1532.9%* 2939.0%* 3.251%*
X411 Intrablock 46 9.766%* 390.2%* 0.156%*
RN7%:RNase activity A Genotype 22 19.96%* 32615.3%x* 539.7%*
X ZH /4 Intrablock 46 1.173%* 8893.3%* 122.2%*

# (Note) : **—P<0.01
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2.2 REEAMEXT/NER IR ALY ERE L RIFZ 0 &
R AW N

M 2 aTLLAE I, X80 R M IR,
HHAEAL T 0.157(5B)~0.248(3D) Z[H], HAA
Synthetic 6x & 4B, 5B, 1D, 2D {0 ZARE L B 3%
SO W E AR T REASN, HARAR R SRR Z R TC W
EER, MBI T, AR R R R
o PR, B EE A R TN R IR RAR R AR

Ko AREMH RZ B FEEN R 25, HILEMVT
0.205(5D)~0.310(4A . 6B) ZIa], HEAML, ik
Z 2A. 4A. 4B. 6B, 7B, 1D, 2D. 3D Fl1 7D #Rd
LU S 3 B e 2 =, AR Synthetic 6x DL SRR R
1A, 4A. 4B, 5B. 6B. 1D, 2D #1 7D Hy+HXFHI7E
LU IR 25 B 2 = . F R B, Synthetic 6x [
4A. 4B, 6B, 1D, 2D Fl 7D Ye{aik b n] fEAFAEMG
WA T 5 AR e L I SR Y L P

<2 (REARMEFNIT B &4 T [E F-Synthetic 6x KRR FEARTELL

Table 2 Root-shoot ratios of CS-Synthetic 6x substitution lines and their parents under low-phosphorus stress and control

K Genotype  XTHE Control  fi#f P-deficiency  AHXT{E Ratio

A Genotype

XtH8 Control  ik#f P-deficiency AHXT{H Ratio

1A 0.178 0.276 1.551"
2A 0.209 0.286" 1.368
3A 0.237 0.250 1.055
4A 0.198 0.310"" 1.566"
5A 0.178 0.214 1.202
6A 0.196 0.270 1378
TA 0.222 0.238 1.072
1B 0.245 0.248 1.011
2B 0.207 0.277 1338
3B 0.197 0.264 1.340
4B 0.170° 0.374™" 2.200""
5B 0.157 0.276 1.758"

6B 0.184 0.310" 1.685"
7B 0.204 0.296" 1.451
1D 0.171° 0.288" 1.684"
2D 0.170 0.283" 1.665"
3D 0.248 0.292" 1.177
4D 0.231 0.280 1212
5D 0.195 0.205 1.051
6D 0.198 0.240 1212
7D 0.178 0.281" 1.579"
CS 0.227 0.231 1.018
Synthetic 6x 0.093 - 0.154 1.655"

TE (Note) : “+. ++ S HIF/RAR FIAL B R K 8 2% B AE 0.05 1 0.01 /K- &8 Frh EFEREAR, -2 513K 0.05 F10.01 7K
F FBEMKTHEE <+, ++ mean significantly higher, and “~, — —’mean significantly lower than Chinese Spring at the 0.05 and 0.01 levels for

the same gene lines.

2.3 REEEMEXT/NER ARG ERRIE NI
PSESERY SN

Mk 3 ron, XA ARRE K, H
EEAIT 222.8 (7D)~1915.5 (1A) [TTFpg / (g-h), FW]
ZIa), BR1A. 3A. 4A. 6A, 7A. 3B, 4B, 5B, 6B,
7B. 4D Uik R L i 2 B 2 T E RS,
Hopi R 5 AZR TR %25, KEhaT,
AR R B AR G 7R AR T R SR I
AN TNERRE ) REEENE T, AR R
WA Z BAEEREES, 4D IR RTE )&
ik, 1A R¥EFMWARIE I H o K Synthetic 6x [
WERWE IR E S TZEPEE, 1A, 2A. 3A.
4A. 5A. 7A. 3B. 4B, 5B. 6B, 7B. 2D, 3D,
5D i1 7D 4 RAR R G ) 3 o 3 TR
%, 1A, 2A. 3A. 5A. 1B, 3B. 7B, ID. 2D, 3D,
5D. 6D Fil 7D X4 R BUAXIAR 2R 16 ) 1835 sl 3

T REARER ., R RM, Synthetic 6x [ 1A,
2A. 3A. 5A. 3B. 7B. 2D, 3D. 5D f1 7D (i fk
AT REAFTE MR a5 AR AR TG Sy R 1 FE A
24 (REEBMEX/NER R M SEREE MR
EYSESERL S

VR IRT (APase) SEAEY /K ffA MBS 1 —Fhifs T
fitf o WEHAEOLT, AP ARBR S W64 v 1 s 1 1 %)
AR, (FR TR SO 0T R B R I 1) o 2
hn, DA AR bR o & i R 4R, XSS
A RPRIEBERRBRE PERAR, RO T 1425 (5A)~
108.90 (2D)[umol / (mg - h)] Z[f], BR 1A, 4A. 2B, 3B,
5B. 1D. 4D R &4, HpHR 5 EEZ R
P R bR Synthetic 6x i EAL TREA
o RBEMNET, P A He R AR R R Ml R A
PEARH B TR, RN R Bl S
R 2R ) TR A Tl T I 0 2 ok TR A - VB AE Wl . LA
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22 4%

&3 (REBEBMBFIFS B o [EHF-Synthetic 6x RIMAKRHFARIRFEIES [TTF pg/(g - h), FW]

Table 3 Root activity of CS-Synthetic 6x substitution lines and their parents under low-phosphorus stress and control

FEF L Genotype CK -P -P/CK FLFAY Genotype CK -P -P/CK
1A 19155 7445 0.389" 6B 1303.17 217.9" 0.167
2A 392.8 226.6™ 0.577" 7B 845.0"" 335.8" 0.397""
3A 1074.0" 290.4™" 0.270" 1D 319.4 108.8 0.340™"
4A 112427 147.4 0.131 2D 3232 271.1% 0.839™
SA 596.7 184.17" 0.309" 3D 527.1 249.8" 0.474"
6A 723.3" 115.5 0.160 4D 853.7"" 84.6 0.099
TA 2267.2" 299.1°" 0.132 5D 242.1 214.17 0.884""
1B 109.7 - 57.5 0.524™ 6D 283.6 112.6 0397
2B 481.7 106.8 0.221 7D 222.8 201.5™ 0.905™"
3B 718.4" 184.1°" 0.256" CS 458.5 85.5 0.186
4B 780.3" 139.7° 0.179 Synthetic 6x 636.3 155.1° 0.244
5B 990.9"" 180.2"" 0.182

IE (Note) : “+, ++" 535 7m AR R AL B[R] BE R A 22 4 0.05 A1 0.01 AKCF- 3w Frh EARRA, - 451375 0.05 #10.01 K
F B EMLTHERF “+, ++ mean significantly higher, and “—, — — mean significantly lower than Chinese Spring at the 0.05 and 0.01 levels for

the same gene lines.

4 (KBRS B8 G [E & -Synthetic 6x (X% R R EH F A L& BAR AR 4 B ERES /S M [nmol/(mg - h)]
Table 4 APase activity of CS-Synthetic 6x substitution lines and their parents under low-phosphorus stress and
control at seedling stage

H:H AL Genotype CK -P -P/CK LR Genotype CK -P —-P/CK
1A 37.97 87.89 2.315" 6B 26.80 61.18 2.283"
2A 34.99 40.96 1.171 7B 26.80°" 87.98 3.283"
3A 25.607" 86.53 3.380" 1D 61.36 157.60" 2.568"
4A 36.86 118.60" 3.218" 2D 108.90"" 144.80"" 1.329
S5A 14.25 47.02 3.299"" 3D 77.147 116.40 1.509
6A 30.81°" 92.59 3.006™ 4D 36.86 148.50"" 4.029™
7A 29.36 94.38 3.215" 5D 68.10" 144.30" 2.119
1B 64.34" 81.92 1.273 6D 69.29"" 105.80 1.527
2B 49.15 82.96 1.688 7D 63.23" 128.30 2.028
3B 44.20 71.08 1.608 CS 50.26 7791 1.520
4B 26.97 113.0 4.190" Synthetic 6x 19.71°° 97.11" 4926
5B 36.69 96.26 2.623"

T (Note) : “+, ++ 4r SR HEIRIAL BN [R L R 22 A 0.05 1 0.01 /K- BT T EFEEA, “—. — = 433I2R 0.05 H10.01 /K
F B EMTHERF “+, ++ mean significantly higher, and “—, — — mean significantly lower than Chinese Spring at the 0.05 and 0.01 levels for

the same gene lines.

fRBEME . s, AR RZ AR EES, 2A
Rt R IR PEWE IR S PR (I, 1D A0 R IR VEwE 2 il
PR . SREARPEEMLE, A Synthetic 6x 1)
R 25 T Tl R R 905 e R A o TR e ol G 05 3
W 4A. 1D, 2D, 4D, 5D 1 7D U RR R iR

PERERRBERG :  EB  EH m 1AL 3A. 4A. 5A.
6A. 7A. 4B, 5B. 6B, 7B. 1D Fl 4D fR# R
FOPE X R Tl 1 il 0 M S O e RS = . LR
], Synthetic 6x [1J 4A. 1D Fl 4D Jetafk 7] GEAEAE
B IE T 75 AR 2R R P IR BTG P i i SE A
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2.5 REEAMERTNER GRS EIRFR RNase JEHE
A Y SESERL S ]

5 aTRIAE N, XA T S0 0 Rk
PR G PR, HA AT 5.581 (7B)~14.73 (6D)
[ng/(g - h), protein] Z[H], Fk 2A. 2B, 3B, 2D,
5D. 6D, 7D fU¥k & 3 ot B 3w T E A,
HierHzx5hEEZR LR EES, ik
Synthetic 6x [ Z BRI B2 B PEFAK, HEFR
m, SHEZEREREEES ., KEEhE T, EMR
e R IR R RNase 16 PEAR T XF R, R/ 52 5|
BN, 55774 RNase iR RNA KHEBK
PO MRBEIRE T, AEMCH R 2 A7 B 2
S, HOEMERL T 110.2 (6A)~571.2 2A) ZIH], ik
Synthetic 6x A 7 RNase i PEFIAHXT RNase {1434
W T2ZkhEE, 2A. 4A. 6B 12D, 4D 1t
e Z AR R RNase {fPE 2 3% oot i 3 & oA E

F, 1A, 2A. 3A. 6B. 7B Hl 4D 1t & Ay AHXT#
% RNase 3 PE B FH il & & THRAPEE, B
Synthetic 6x A 2A . 6B Fl 4D Y (afA b ] GEA7F 7w
JihiE T 548 2 RNase 1 PERGTR B9 3L A

A X DA A SR AT Y AR E o BT, &
PRAEARBE MG T, 5 AR LT i B 6 I e] se A T
Synthetic 6x fJ 4A. 4B. 6B, 1D, 2D Fll 7D YL {i{k
b, ESARRIE R EE M T 1A, 2A.
3A. 5A., 3B, 7B. 2D. 3D. 5D HI 7D J:{afk |-,
V5 AR 28 IR Wl N R 0 A R 1 S TR AT RS T 4A
1D F1 4D Jefifk I, SR RNase T 3558 14 5
AT REf T 2A. 6B H1 4D Yefafk I, fukEM, %
WEN 15, 4A . 4B 8 4D Yeafk  HAHESHE
b, WMABIEWBR M . RNase WHPEAYREA, B
Synthetic 6x 55 PUYL ik (4A . 4B il 4D) Al fig HA
PR R S B

%5 (KRBT B 5 [E & -Synthetic 6x (X RN EFE AR ZE RNase 7514 [ng/(g-h), protein]

Table 5 RNase activity of CS-Synthetic 6x substitution lines and their parents under low-phosphorus stress and control

FEH Y Genotype CK -P -P/CK FEH Y Genotype CK -P —P/CK

1A 5.892° 199.6 33.88" 6B 9.315 314.2" 33.73"

2A 13.570™ 57127 42.08" 7B 5.581 215.2 38.53"

3A 6.445 226.4 35.13" 1D 7.283 189.2 25.98

4A 10.040 328.0° 32.65 2D 13.3007 311.7° 23.45

S5A 9.509 152.8 16.07 3D 8.965 199.5 22.26

6A 9.748 110.2 11.30 4D 9.711 328.1" 33.79"

TA 6.426 144.8 22.53 5D 114107 239.3 20.98

1B 9.968 157.8 15.83 6D 14.730" 245.8 16.68

2B 11.420™ 270.8 23.72 7D 11.030" 254.5 23.08

3B 11980 239.8 20.02 CS 8.019 91.2 11.37

4B 9.665 244.5 25.30 Synthetic 6x 5.526° 4259 77.06™

5B 8.404 246.9 29.38

T (Note) : “+. + SMAIFRAHRACHEAR WIS E R 22 576 0.05 A1 0.01 KT BEw FrhEAERA, “— ——7 4MIF7R 0.05 A1 0.01

IR L BEMLF P EF “+, ++ mean significantly higher, and “ —, — — ” mean significantly lower than Chinese Spring at the 0.05 and 0.01 levels

for the same gene lines.
» »
3 e

3.1 REEEN N ERBRARBEEMREIF

TR F 2 B e i i 115 5 g 2
o E o AEYIEAZ IS T 5 2 AR AR LA B
ANk AR AR L SN L AR R AL Y 23 T L
BRI ), AEACH R AR AT I ) G R B O
TESED F TR b AT I [A) R 23 ] R 45, o 2 5 1 At
A Y AR R AR TRIB B,
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