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KIGERE LA Aok T Fp 7 ARG A R A&k T
FRFHEE T “# A\ B AT A 16 d B RZS /AT,
R KR [ 17, A s 4l A IR A TR T G —FE R
ACHKFE NIRRT

L2 REHFE

L.2.1 HEHRE 2012 4F 3 H Kas At A&k
FFFE—FE TR R O AR B 22 B 76 77 R AR S,
PRERIREE 17~23°C , 1B 60%~80%% , Y IEH8 B30 000~
50 000 1x, FFXFFETE FIAECFEAT e BV

1.2.2 N4 DNA g3 Bl 3 FJ CTAB (hexadecyl
trimethyl ammonium bromide) J5 M 32 BUK 23l & Sk
(T84-1,T84-2,T84-3, T84-1) ] i DNA, LA &3t Ko 48
Sl % 3k (T84-CK) g %of HE

1.2.3 FEHLGIIMIIELE A 100 FR/NA 10 ASBRFERY
FEDLE 9 Ol B b 5 26 1 AR A FD vk 28 48
FAlE Sk T84 BF TSI Y. 28 51K FFI T .
A02: TGCCGAGCTG; A06: GGTCOCTGAC; A08: GT-
GACGTAGG ; A09: GGGTAACGCC ; A10: GTGATCG-
CAG ;Al1: CAATCGCCGT ; A13: CAGCACCCAC; Al5:
TTCCGAACCC; A16: AGCCAGCGAA; A17: GACCGCTT-
GT; A18: AGGTGACCGT; Al19: CAAACGTCGG; A20:
GTTGCGATCC ; K07: AGCGAGCAAG; K14: CCCGC-
TACAC ; K15: CTCCTGCCAA; K16: GAGCGTCGAA;
K18: CCTAGTCGAG ; K19: CACAGGCGGA; No2; AC-
CAGGGGCA ;N04: GACOGACCCA ; N09: TGOCGGCTTG;
N15:CAGCGACTGT;N19. GTCCGTACTG ;N20: GGT-
GCTCCGT; T05: GGGTTTGGCA; T15: GGATGC-
CACT ;T20: GACCAATGCC ,

1.2.4 RAPDPCR R4k PCR RS AR ZRH 25 pl.
Horp i DNA 80 ng,200 ymol/L dNTP B 2.5 pL, 3|
¥ 200 nmol/L B 5 L, 10 X Buffer (100 mmol/L Tris
HCI pH 8. 3,500 mmol/L KCI, 20 mmol/L MgCl,) Bt
2.5 pL,Dye B 2.5 pL, Tag DNA AR 0.5 pL, Hb
F ddH, O #1358, KW 7E CFX96PCR ¥ #4{Y (£ E ™) I
H1T. RIMFEFH:94°CHAEYE 4 min, 92°CAEH: 1 min,
37°CiB & 1 min, 72°C ZEf# 2 min, 35 MEI; 72°C ZEH
5 min,4°CR7F. PCR ¥ 34 7= 9 F 1. 576 i Bxt g W B8 e
FEL KA AR AR

L3 BdEST

BT UK S5 R AT 24 . B SR iE SRR 17,
ToARHMIE RN 07 ff F| POPGENS2 #4118 2 501
RESE,

RAFR I REAE R M= (B 5EAB A L X BB 1) 22
S EE /M IRARBAWEE) X100% ., & X DNA
AN : M= n,/ NX100% , Herr,n, 7R 58738k
HH X HRZH ) 22 A 8 L N R xR B2 5 E .
2 HRE5SW
2.1 FWMRMAEL

FHE 1 ATA, 55X A A E, K25 58 IR 5 WA bR AE
WwEMER Y HIARBENES ., BREHEA
SRR AR B AR N A, iR AL (T84~
CK) 2875 Ay g 3 (8 (T84-1) AN B BU B 41 (T84-3) ; 4 R
JEAEIEAE 5 SERAETE (T84-CK) &4 T 38 BB M iy A
1k, T84-1 TE MR 1P it , 7 1) R I 5 T84-2 et
Hh I HAEMh G4 (305 T84-3 16 AR 15 s [ , 2% 52
— BT T84-4 BN & Hil .

1 WHRAMERKE RV ST

Fig. 1 Morphological characteristics of control plant and mutated plants

2.2 FH4H DNA B RAPD 5643t

2.2.1 RAPD ¥ HF LG %BT5TH 28
ZEBEDLE P11 T Xk BEARAD 4 BRAE SRR I DNA, 25 2R 8
718 X RRAR LY HE Y 156 ARASE HIR e 270, 37 34 1)
SRR/ 100~2 000 bp; BT W17 4 M 26 4 H

3I~9 FZAREFEER DLHAH 27 £5199 iS5 H4
W0l 4%, RS RAH 58.33% . K 2 A514) A6
PHaZER, B4 A06 78 T84-CK |3ty e 3 444, i
T84-1.T84-3 Fil T84-4 7 720 bp Ab%&-Hsk 1 & 445 ; T84-2
#E 720 bp F1 820 bp AbHERER 1 55574 .
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Table 1  The amplified results of 28 RAPD primers

YRR EZ ez Sk ¢E| LAMEAHF LR (PPB)

ElR7E 252
Primer No. Number of Number of Percentage of
amplified bands polymorphic bands polymorphic bands/ %

AZ0 5 4 80. 00
K14 4 2 50. 00
K18 4 2 50. 00
K19 6 3 50. 00
N 8 4 50. 00
No4 4 3 75.00
No9 9 7 77.78
N15 6 4 66. 67
s 5 3 60. 00
202 5 2 40. 00
A08 4 1 25. 00
A08 3 2 66. 67
A09 3 2 66. 67
Al0 7 4 57.14
All 7 4 57.14
Al3 6 5 83.33
Al5 5 3 60. 00
Al6 6 4 66. 67
AlS 3 1 33.33
N20 7 6 85.71
Tos 6 0 o

Al9 5 3 60. 00
Ko7 6 1 16. 67
K16 7 5 71.43
20 8 3 50. 00
Al7 5 3 60. 00
N19 5 4 80. 00
K15 9 6 66. 67
it 156 91 58.33

Primer A06
Marker CK 1841 842 1843 1844
820 bp
720 bp

B2 stEREAFMRITHRIESI Y A0S =R RAPD §i54iEE

Fig. 2 RAPD patterns of the control plant and
mutated plants were generated by primer A06
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156, 5%t B4 AR H T84-1.T84-2,T84-3. T84-4 2 F %
WHCH 4> B R 36.48.53 il 44, HRHE DNA RAFRA K,
THE AR F 24 B R 23.08%.30. 77% . 33. 97 % Fl
28.21% ., 4 BRANZ KA BRI DNA &3 &4 TR KK
AR X B K 2 PR AR AL R A RA 5 B T 244D & Sk 3L Y
41 DNA FA81k , B 53 K 28 30 58 51l 2% 2k s A 1) 4
BN FRAL T 43 F K HUESE
3 Wit54it

SRS [R50 N P SE B UE A , RE 1B E Fh
R E B T EYFEARE RN —FRE
WA, %o A R BT A F AR A RAPD 56 4
MrxdFE 2R “ A B R AL &SR T 7 FHE R E SR
TR SRAR RN HEAT T S — AR T 5T, R BLK
25 AR AR L T B B A R AR, RS A AR FE AL B RITE TR
FEFEA T HBAR, HIIERA RS TR =4 T
i TAT P BRI 5% A 23 R BE B8 1) AR S DA TG 3 A 40 ) a5t
FERAE IZ G G5 SRR IR BB R 75 W H Y 8L F
PR T RUFHIRT L

AR A 52 R BAE A B M B E 4R
bRz — B 5 o R BLAE BR S A &k #E A8 FITETE 1)
RMHR EW A T B EE R, REREA RSN
Wr{E. A& I “# AU B 7 CAE 3R B F
T Yu R Cai S0 F MR =87 G A5
T KRR R B X B R MRS
BRRFER  HRERY BARKEHL G WK S
HEARAE LA B B A IR AR 1h A MR 3 R B H 48
R AR S, X 5 Y 5% ST 45 SRAHZE L

DNA J&4: MR 8245 1 4 5 B Rl , D8 3 SR 1)
4. BF5T DNA fAs4k, 1] LA F ok EBF5E K2
IR e FWHERERARHN., RAPDHEAREZ
FRINHIRL FF K25 7548 5 | 2 DNA Z25M R,

WHFFTFH 28 SBEHLE | 40t A 23 Al 25 e S A8 Bk Y Jk
20 DNA #4757 RIA 05, /i KL 4 DNA Z 8] f
LML, GRBRRNSHMZ R DNA B LET
WA, ERHBERASTTEEMEER ERER, L RIE
FEXR. Mei 0 X% DL K& Nechitailo 2517 ¥ F
T RAPD Fi: B sefiias #5205 9 T2 K BUR it 78 40
TR AR Ak, 45 R 3% B 48 BB S A ME AR 7E DNA 43 F
K FRAET BB A 5 DNA B R 2 Rk,

TEFFERFP IR E 2ok LB SROB & 0 A%, 5
ER R AR TR KN, & A4
195 [ B P 0 AR K B KT B 4R 185 » X B B B B3R
AWrHERR 3T . 1 H B S B AR AE AR, AR 7
TREE/N, B RMRK SRS ., KEAELSMEHY = ER
ARBAING » K25 17578 B B o 50 AE 4 1 R 2 MR, mT DR
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R, g5 TR, KA HEERHLE kTR 7 HA B
A AR RN , AGE B T Il 25 5k 1 2R WL AR ) 2B
b, [R5 R T HBE Y BRSO . s il % ok
BRI GFAE F O S AR AL T A B R IR A R RN
ST, Ay ik — 25 1) o o 18 B RN 5 AR AL B 5T B 8 S,
[ ot R RS B8 B AR A T R 4R A T IR AR
&% ik
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Study on the Mutagenic Effects of Space Environment on Cyclamen persicum Mill,

LI Jin' ,GENG Jin-peng' ,CAO Tian-guang' , WEI Wen-bin? ,ZHENG Zhi-xing® ,ZHAN Yong'
(1. School of Sciences, Hebei University of Technology , Tianjin 300401; 2, Institute of Garden Flowers, Zhangjiakou Academy of Agricultural
Sciences, Zhangjiakou, Hebei 075000)

Abstract;: To explore the mutagenic effect of space environment on Cyclamen persicum Mill. ,dry seeds were carried by
Chinese“Shen Zhou VIII”. After recovery, these seeds were planted and investigated. The results showed the first
generation of the space-exposed plants displayed considerable changes of phenotypic traits in flower color and flower
shape compared with their control plants. Mutated plants which acquired new phenotypic traits after space flight were
analyzed by random amplified polymorphic DNA (RAPD) analysis. Among 28 random primers used in this experiment, 27
primers generated different DNA band type. 156 DNA bands were produced, among which 91 DNA bands were
polymorphic with the percentage of polymorphism being 58. 33%. The DNA of mutated plants had changed,and the DNA
mutation rates varied from 23. 08% to 33. 97 % ,which suggested that dramatic changes on DNA molecular level occurred
after the plants had been exposed to the space environment. Results of the study demonstrated that the mutagenic effects
could occur in the seeds flown in space,and the space environment could make changes in some of the genes,and these
changes in the genes would induce phenotypical changes.

Keywords: space environment; Cyclamen persicum Mill. ; phenotypic traits; mutants; random amplified polymorphic
DNA analysis
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