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Abstract ; Objective To observe the differences in biological traits between male and female Fangji( Stephania tetrandra) and
to screen and identify simple sequence repeats( SSR) loci,so as to provide methods and basis for clarifying the differences be-
tween male and female Fangji( Stephania tetrandra) and identifying the sexes of Fangji( Stephania tetrandra) in the early stage.
Methods The differences in biological traits were observed and analyzed by using the artificial ex — situ planting for 4 years as ex-
perimental materials,and the SSR marker identification technology was used to dig out and verify the specific SSR loci of male
and female Fangji( Stephania tetrandra) ,and the SSR marker sites that can be used for early identification of male and female
Fangji( Stephania tetrandra) were screened and obtained. Results There was no significant difference in the phenotypic traits of
female and male Fangji( Stephania tetrandra) at the 0. 05 significant level ,and there was no significant difference in the diame-
ter,surface color or cross — section color of male and female Fangji ( Stephania tetrandra) ,but the diameter, surface color or
cross — section color of of female Fangji( Stephania tetrandra) were lighter and more brittle and powdery than those of male Fangji
( Stephania teirandra). A total of 38 956 marker sites were obtained by mining SSR molecular marker sites with MISA , including
25 632 loci for male plants and 30 389 loci for female plants. Conclusion There were some differences in the phenotypic traits of
male and female Fangji( Stephania tetrandra) and the traits of medicinal materials,but there was no significant difference in the
overall quality traits. The SSR molecular marker differential loci screened in this study can identify the sex of Fangji( Stephania
tetrandra) at an early stage ,which can provide an effective basis for the development of Fangji( Stephania tetrandra) planting in-
dustry.
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B, b5 CRHESI 8 B T Stephania tetrandra S. Moore 1T
PRAR, B R KUEIR , R b 5 D8, BRAR 24 325 58 22 W B
CEA B IR 0 O R4S R G0 5 22 D 2 AR
RN R [ 2 S AR R T 2 R B2 AR
ALY RGN RAZ 5 T A A X 10 48, B T 357 oK
AN, B A= B O BRI A A 8, LR IR AR A R B SRR B
RE T BT RREL R A T 45 n) B AT 5 56 1. A TR 4H mirit)
ol 4 6 Y A B O B TR ) IR & B, By O S A 9 U A 1 ) A
R (M HE~1:2) , B[R = vk w25 5 M
MESRRAE Yy, HOBERERE R A W A MR R 2 AT 22 5% BRI
255 2 SR A R 10 SR R R , R BUR TR, S AT
FEJGMERR I o RS R T bk o S22 5 25 0 o4 LR O A e
HH IR S AR E T, RIS BESE W m KRR 2 7
BRORBR 5 0 2 T bk . AR LT BT 7 2 A A e e -
rh g SR B W e AL A ERR i, AL AP RERR I bt e IR
AL & AR T AL AP RR o 7T LA S R 114 24 )
FEYTEHR R AE A =8 & & L& T (B #F T REAF 7 22
St BT BRI MEME SRR ) , DTS IR M3 7 A IR
K B R B ATAE 25 57, FF R L AT R 2, X T
Bi O 2R R M ) % SR B B

SSR (simple sequence repeats ) Rl faj 255 & @ 41, J2& 11 40 A
TERER A 1 ~6 B RN A BN 52 Z A A K K L
AR ) AR B EE A BOR Y, K B — i AE 200 bp LA
LT T A R E A A P LR 4L SSR Al
552 A FIRIC B ARMER, 5 H A FHOARA L BA L
AR SR R R AR 1 oy b AR
BASRHE " W2 0 TS SR S R T S R AL B
IS #3322 6 45 5 1k R 35 R 6Z 9 ( QTLs ) 43 #T
DNA $520 et g™ 6 05 1T, MIX T AR 4 FARic R,
SSR 43 FHRic B A WA R Sk R A ST AR E W R OT R
SSR 514, NRELEILA Bl H A, ZE RS2 BT HEdR
e AHRFE AFRIIMR 2R MR B Ao B S T AR
S HTMERERT C AR YA PR 22 57, TR SSR 43 F AR g BOAR i
TEBERERT 4R SSR 2 F AR L A, R B O 250 A ol
Jo Tk MERFE BT O 64T S0 1) 68 2 R A B o
1 #REAE
L1

2018 4E 10 A B & 50 A X VLG 228 A8 I/ T AR
FIWIL 6 8RR O M REA, R ACh AN RILFE 2
M) (2015 J) FUE BB O 28 ik I & T R FROG25l A
RRL 2 ) T v S AR U A 7 3, 7 R Bl L RHE 83 Bl
T\ ( Stephania tetrandra S. Moore) , BUEAZ 1 em K 2] 2 cm
AT EEAARFS AL T VU RE T 0 DX P R BH DG 24 A R A
R 2R TR X, IS AR AR 3R 141 Kk, I b M Bk 49 AR, HERR 92
Pho 2022 455 2= MK R AR I BUEE S SR EL RNA , #E 77
R DT DOF 5L R 5 42 48 SSR 4r FhRid. 10 J1 3R
LM METL A PR TT e, B M e, 22 T, B0 B, 4
RERAYT, 1B 00 5 25 04 853 W7 s RN BT O 3 AR B
PRI RO 5 1
L2 U Frik A

F AR Agilent 1260 Inifinal I 5 %0BAR €4 385X (4245
G7111A Y JG Z& . G7T116A £ i 46 . G7T129A 1 zh ok £ 4% .

GT114AVWD #5| #% . Control panel 1k2% TAE¥Y) , L 4% L I
PR R (F:E 5,300 mm/0. 01 mm) , T3 43 Z —HL 43 BT K-
[BZE A (3 N ) A BR 2 W), AR224CN ], Veriti 96 PCR 1Y
(Applied Biosystems) ,DYY —6C HLIKX (JLHEA— LW RHA
FR/AE]) , Gel DocTM XR + £ 4873 #74% ( BIO — RAD A #]),
KingFisher Flex #%#& 2 BU{X ( Thermo 2\ 7] ) ,3730XL 3 K] 43 B
{2 ( Applied Biosystem 23] ) o

T A B BN R 0 e A 2 S A E IR B
(35 110711 =201609, 4 99.2% ) Bj C % FRBI RS HE 5 1)
et X E AT E Y EOR A IR A (45 170301 - 005, & &
9% ) , ik NI ( Fisher 24 7], USA) , /K B 47K (Milli - Q
AKX R GE, USA ), Hofl i 50 8 43 #r 4, 2 x Taq PCR
Master Mix FJgH#F1 DL2000 DNA Marker, Y% H T GeneTech
OS] RERVE LR 20 DNA 42 B 60 38 F RAR A bRk (b
50 A AT IS/ 9O e T 9, iR — M A YR
A PR )4 1 ; GeneScan 500 LIZ Size Standard ,POP -7 Polymer
F1 Hi — Di Formamide 5% B Applied Biosystem,,
1.3 R Tk
13,1 HHERAE SHREWERN Ik %K
E A2 RHS MY 6 R o S IR (2 p R i
(SCol) FMFTI {4 ( Sec) s IRAEL A5 100 g 2B KA 3
ST R EMPE(M) |1 2% <50% .50% <2 %% <60% .
60% <3 2 <70% . 710% <4 2% <80% .5 2% =80% , /3 Hric
M1~ M5 3 5 A9 Btk oy MU RS R Dy MS 5%
PN AARTREE B K ) ST TR B W 25 64 Bkt (HD) |, R A - R
HHAR(D) o SrHTEF, X BOE TR bR 2% T € | JoT b L D TR
@ B 0 BB AT G0, SR AL R AT M ST AR AR T
oL
1.3.2 H#HBAHSENE BHRBWE W kR 0w
BORAH AT AT E o A% HE Agilent ZORBAX Extend — C g
(4.6 mm x 250 mm,5 um), A K N - 0.08% = 2 f%
(75:25) SEBEWEIBE, i 1.0 mL/min, 28406 T 282 nm, #1:
25 °C, ke 8 wL,iz47HE] 20 min,
1.3.3 RAERIE KA BHM T EWEE i3 5
R BRAY R B RGN & i (58) A RS, AR A8 < 58 158
MR, BN EARI & 5 U, BOEHE,
1.3.4 SSR 4 FAFEIZ M AT IE  FEFRMERERT C 45 5 #k, IR
fif O, ] RINA S 0t 70) & $R BORE b RNA, 4B DUk AT 2R
WRHE A B A F T Mlumina U7 45 AR & %HZEUF RNA i
AT, ZRA5 Bt | e rb i 5 — il e AN B, B2 )
THERSHT R MRS 4 PR SRAIT TP A RS T A (Mle-
roSAtellite identification tool, MISA ) % {4 % fifi e 15 2 i) 1kb DA
F 1) Unigene fi SSR 434, 3 Bl 42 96 &S HL B SSR A3 A1 5 B,
GEITAS AR SSR N7 s B, LLASMERE R 0 SSR 431 22 57, 42 it
M 25 5 SSR i o

AFZ I e EL A 2 S A o 5 B B PL I B 2 ~ 6 B ik
FIARICALEL 10 A RAE I M s R<F )7 91 B0 SSR 5147, LA MEAE
£ 10 & DNA SR , 47 PCR 473, X434 7 M) 47 1% 3
REBHEE IS LUk 4 I, SR P B A s ik kil - i 4 1, oy
PIICH 1,9 1id 8 0,

(1)PCR A& 4L 15 pL,2 x Taqg PCR Master Mix,7.5 pL;
Mix primer,2.0 wL;DNA template,l wL (50 ~200 ng) ; FI 41
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1 PCR ¥R
(2) PCR =M 5 5E - B 3 L 5Ot PCR =Py xf H kAT
1% By R W 8 I L VK 268 7, K PCR AR 2 45 o — L BE R/
K5 B 2 A5 R R R HOR/NRIAT Y, 4 B DNA
Marker ¢ 5 HEAT S B2t , K5 0T A1 7 0 s 8 2 A ) ) 0 2 ¥ T
Z e EHE BRI
(3) BANE LIRS I -5 2R O AT - 46 R B 5 A

FEE AR 250 1 1 AIRFR LIRSS, B9 pL A b AR
HOEIACL WL B PCR 473878, SR )5 {8 3730XL B [A 43
BT ASCHEAT 6 20 P VKA, 35 J5 {8 ] GeneMarker 1, 52 AL
BRI AT A I 08 S 45 SRS SO, AT B R 3, X 5 | -
th PDF W[ SCf AR 41 A7 8 5 8 R B 43 BT Panel, {f ] GeneS-
can 500 LIZ Size Standard $E178IE 00T, RIEELEEEF, 514
B WERMIEN 1, Ty AR RE R 0,
1.4 Sitr¥rE

BAETIPEIR R SPSS 16. 0 AT A AR AR T K, AR 5E
TIPSR A Excel #EATSEH 4347
2 #R545H
2.1 HMERERSN

XF 49 HME T 92 A B B AR B O R R
B B8 PR BT AR TR I 4 R R 1, fk 1
FIHL, 5 22 55 PR B 330 2 5 1k, e 7 © LMk 22 3 R
KB K,

WERERT O AR B R 2SR PR A 45 SR L3R 2, R 2 7T
AU, B O 2R T € S VR B 8, I B KA € TR T £
B A K6 IR KR B, MERERT O 258 1R % R
T 6 RNIBT T 0 6 7 o5 o0 b 22 R A R (BT 7 © B b A
R AT, R T MERER O o

F 1 MEMERT O ATROR I & B E B PR ST AR A T A5 2R

JE 5 255 A5 SEME SR ¢ K5
by B RAEAR , B L S P R Efi195% BiEK
Lt O . T
[SiTaRz 7 A rek 2.32 0.13 1.09 113.00 0.28 0.11 0.10 -0.09 0.32
AMERE G 2% 1.01 57.86 0.32 0.11 0.11 -0.11 0.33
B O Ry 1.04 0.31 0.67 113.00 0.50 0.08 0.12 -0.16 0.32
AMBE ST 2 0.63 57.29 0.54 0.08 0.13 -0.18 0.34
Ty B ey 2 1.31 0.25 0.96 113.00 0.34 0.19 0.20 -0.21 0.59
AMEE G T 2% 0.89 56.88 0.38 0.19 0.22 -0.24 0.63
HiE e yir= 1.01 0.32 -1.62 113.00 0.11 -0.29 0.18 -0.65 0.07
KA s )72 -1.78 85.89 0.08 -0.29 0.16 -0.62 0.03
F2 MERERTCARBUER 25 PR B WA B O B0 T R B MR B A pr s SR Lk 4, ik 4
B/ (% ) HBUR/ (% ) RSN, 7 2255 MR B0 2 5RE, B MR 645 SR B, BR ME I 57
R Y R T SRR BRI R BUR KT AR A
FIMFE PREG 33.33 35.44| Fisl  (RKEL GRS 58.33 78.48 BAHESE
i 2.2 2.2 (ki M 41.67 2152 R3ARRERRIEARGE
KRR, 44.44 43,04 || Mk Ml 0.00 2.53 F5FF FFIER (% ) W i3
Wrmgie, waf o 22,22 25.32 M2 16.67  7.59 eI KR 42.86 34.41
KA 44.44  46.84 M3 36.11 31.65 LIE 46.94 44.09
WhEG 22.22 17.72 M4 33.33 36.71 Y 6.12 5 33
Wk 1111 6.33 M5 13.89 21.52 HiE 4,08 16.13
73] 0.00 3.80 I3 ¥ 46.94 32.26
2.2 MMERAMERE RN ] 42.86 46.24
WEHER O AR RO R B M AR B A e 5 SR 2 3, i3k 3 i 10.20 21.51
AL B O ML O  MEBS O R R K B O T S L 2 Ik z 89.80 49.46
HEBFT L B I BeME BT O 2 0 MM Bl LS I L (46, 94% ) & 10.20 50.54
BT HEFEDCL (32, 26% ) 5 i JEHERE DT O o5 Ho (10.20% ) 4> P x 71.43 44.09
THEFE(21.51% ) . DAEEHRAT UL T 5 IS H 2 5 e . .

B, MEVERT S0 2 T 5 AN i L (89. 80% ), it i T I
(49.46% ) , 7} AR 39 22 (8 PR By O ORBR 2R L v T B
Biict .
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Fd  BUHRRAMR M ST REAKG B0 45 R

" S (i e SCTT 2 55 R 5 - S5 R ¢ Ao
FEHR A i " Sig. EHE bRiER2E 95 % {5 [X [i]
HEER O rm e ARE e w xm TR IR
Pk ME)y 0.02 0.88 1.54 139.00 0.13 0.26 0.17 -0.08 0.60
TMBE ST 72 1.56 103.37 0.12 0.26 0.17 -0.07 0.60
57 By 0.49 0.49 2.00 139.00 0.05 0.43 0.22 0.00 0.86
AMEE S T % 1.96 92.57 0.05 0.43 0.22 -0.01 0.87
SN e 5 2= 0.02 0.89 1.18 139. 00 0.24 0.28 0.24 -0.19 0.75
MBI 2 1.22 107.74 0.23 0.28 0.23 -0.18 0.74
- AR BEsiyx 0.78 0.38 1.82 139.00 0.07 4.77 2.63 -0.43 9.96
AMBE ST 2 1.75 89.03 0.08 4.77 2.72 -0.63 10.17
K58 L 5 ey 2 2.31 0.13 -0.86 139.00 0.39 -0.02 0.02 -0.07 0.03
AMBE ST % -1.03 138.84 0.31 -0.02 0.02 -0.06 0.02

rFARICHLAL, A EARIC LA 38 956 A, HoAHETER AR AR AT
25 632 ML, MEVERERR 30 389 MLk WEVEAEFR SRR (3715 %K
ZTHEVERIRR . X2 SRR IC LR 0 AR AE BEA T 04T, 7] A B
WE P PR AR DR R TR, ELASHERR AR AT SR D BT o5 LR
THEMAR AR (AR S) o DUEHETERIRR AT 70 A3 ) SSR oL
R0 8567 A Horb A 1 BRAT 3 A 8L 7425 A~ 52 Bk A o
ATl 977 A~ 45 3 Bk A 23 A5 1 162 A5 T AT HERR 2947 73 A1 1)
FRCHA 345, 1% 3 MR I (A) 14 (T) o (ACA) 5, iR
(LI M B CRERR B OE SSR 7 i o AAEMEMEAE AR A 2>
Ay SSR {7 5.0 13 324 A, Mo HUAE 1 kA o0 A 19 (o2 5
10 970 A4~52 BRAHA 0 AT 1789 4> 78 3 MRAPA 70 AT 470 45
JIT A WERR IS A A3 A bR ic oA 95 A Hoih AR T A 51 A4,
THRIEE A 24 >, SRR E AT 11 AN, BRI 9 A4S, 1% 95
AL R S5 BT O MERR B9 PE T SSR i a5 . LA E SR, M
W P AL S B 30 26 5 0 AR IR B

2.3.2 AR B EE MECHE) BT A R BRI A 40 A I SSR
FrRic s s, 5 2 ~ 6 AR A 6 0, T Bl X B A
PRI S BSR4 (ACA ) o, I 265 5 57 8
Pt (TCT), (TA) , (AG), (CT),, (CCG);, (CAA),,
(ACC) 4. (ACA), . (CT) yccctetec (CT) ¢ e 10 AN g5, Al F H:
PSR IR ST IF N5 19, 51 R DL3R 6, GEMEMER AR 45 10 £k,
PLZ 20 £k B DNA St , B BT 00 5 | 9y %t #4747 3, &1
GERNER T, NFT PRI, &5 ¥ G R R AT, O 2 1Y
SR RLIX 4y MEHER C o
3 itig

FR 2GR S S TP A 24 5 o G TR R
ST BIHFIEN S, R B O RN B O bR R S B O
MR BT B ARG, o AR RN IR R TG 2R I B R
JRE A W BRSO RN E S B . AN IR,
WEHE B O BT IR AR R BT SR N 2 M B 2 R AN E A

#5  RFEMEFIBTC SSR 15 %k (7] 2% T 230 €5, 5 T T 250 € L 30U 38 B AR A ] (HMEPE B O bl
- Y3 RS AR g EERE G @Eaﬁiﬁiﬁﬂfﬁ%‘ﬁﬁv\ﬁtt%iﬁ?%,*ﬁﬁﬁttﬁﬁc W HE R A T
M) S() (%) Y IR SE A R MEVE BT 25 TR B HL A 0 T MM B L 2 b
HNMZ4 e 13535 2594 19.17 B A
AWZSWS -l 13299 2973 1935 VEZ 2R A Tk SR T, (A P S 5 T
ﬁg@ ;‘i if j“l)‘g‘ igéf) izz; X2 P02 K2 AT 0 RSt
AHIX2 W 14382 3081 1 ﬁ%*ﬁ%@'ﬁﬁd@ﬁﬁ?%éﬁ%%ﬁi*ﬁﬁ*ﬂ,ﬁﬁ*ﬁiﬁ//’\,ﬁ)?ﬁ‘?é’»ﬁ
FIMLS W 13917 3127 2 47 bR R WA RS RS R A T A A R R T A R
JXSLX1 i 14 506 2634 18.16 ﬁ?yi{ﬂﬂﬂ@ﬁﬁ%?éﬂéﬂiﬁﬁ%ﬂﬁf”i%‘,ﬁﬁ%%%"r18 E}%%Hﬂ
HNMZ1 M 14370 3148 21.91 AP R R R R R R e L TE
%6 [l
B SSR SSR & . , H B
P LD o i EREB|4Y FP3(57-3) I 514 RP3(5°-3) K/ (bp)
Genel  BIO_Unigene_31541  p3  (ACA) GCAACGCTCCACAGTTICTT  GCCTGTCCTAGCACCTTCAC 265
Gene2  BIO_Unigene 21006  p3  (TCT), CGAGGGCATTGTTCAAGAGT — TGCTTCCACAAGTGATGCTC 211
Gene3  BIO_Unigene 23726 p2  (TA) CAAGCGCCTTATGACCTGTA  GGCAAGCGAATGGTATTGTT 260
Gened  BIO_Unigene 24347  p2  (CT), AACGCAACCACCAATTTCTC  TAATGGAAGTCAAAAGCCCG 169
GeneS  BIO_Unigene 21006 ¢ (CT) jgccetetee(CT)g  GTTCGCGTGAGACTTGTGAG — CGCTCATTGTCGCTCTACTG 102
Gene6  BIO_Unigene_07846  p3  (CAA)g ACTCTTTGGCGGCCTTTAAT — GTTGCTGTTGCTGTTGCTGT 207
Gene7  BIO_Unigene_07846  p3  (CGG); AGTCCTCAGGTGATGATGGC  TTGCTTTTGAATCCTCCACC 234
Gene8  BIO_Unigene_I18760  p2  (AG), GAAGCGGATTCGAAGAAAAG  TGCAACAAGAATGGGAATCA 264
Gene9  BIO_Unigene 26570  p3  (ACC)g TCCGGCCTAGACTACTCCCT — GAAGTCTTGGCCTGGTTCAA 254
Genel0  BIO_Unigene_19939  p3  (ACA)g CTTTTCTCGCAAAATCCCAA  TCTATGTAGCCGACCCCAAC 111
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FT EFAIIELS R (4] BT, XISERE, 95hebe, 45 SUFARTS MR AL S5 22 bk
TEMEAS  Genel Gene2 Gene3 Gened GeneS Gene6 Genel Gene8 Gened Genel0 HAIPHTL) ). ﬁfﬁjﬁ?’—‘}—“?[i(ﬁ%*#iﬁﬁ ), 2017 g () 1‘7 '_ Zi.
W1 | 0 0 ) 0 0 0 0 0 0 [5] %5}5& I'—%@ﬁ ’ﬁ’ﬁii%~ OB AN AN IR BT 5 P S5
2 L0 0 0 0 0 o0 0 o o ﬁiﬁiﬁmu;\t‘i[ﬂi *Ellzl&%éﬁ%%}:i&i, 2010, 30(21) : 1877 - 1878.
#3 | 0 0 0 0 0 o 0 0 0 (6] R SNSRI KRR JRRER & BRI S 4L AT [ D]
4 10 0 0 0 0 0 0 0 0 A6% - P ERALAEER, 2020. ‘
%5 ) 0 0 0 0 0 0 0 0 0 (7] WM, 24k, R, &5 R AhoEriEpR o sosom e i s
R S S S S S BRI AR 900 L (1) IR, 2014, 25
17 1 0 0 0 0 0 0 0 0 0 (5): 1077 1079,
s | 0 0 0 0 0 0 0 0 0 [8] TAUTZ D. Hypervariability of simple sequences as a general source
59 | 0 0 0 0 0 0 0 0 0 for polymorphic DNA markers[ J]. Nucleic Acids Res, 1989, 17
110 1 0 0 0 0 0 0 0 0 0 (16) : 6463 —6471.
1 0 | | | | | | | | | [9] LIUTM, ZHUSY, FU L L, et al. Development and characteriza-
i 2 0 | | | | | | | | | tion of 1, 827 expressed sequence tag — derived simple sequence re-
e 3 0 | | | 0 | | | | | peat markers for ramie ( Boehmeria nivea L. gaud)[J]. PLoS One,
e 4 0 | | | | | | | | | 2013, 8(4): e60346.
i 5 0 1 0 | 1 1 | 0 ) | [10] VIDYA V, PRASATH D, SNIGDHA M, et al. Development of
6 0 | 1 1 1 | | 1 0 1 EST - SSR markers based on transcriptome and its validation in gin-
7 0 ) 1 1 0 1 1 1 1 1 ger ( Zingiber officinale Rosc.) [ J]. PLoS One, 2021, 16
8 o 1 1 1 1 1 1 1 11 (10) : €0259146.
H9 0 1 1 1 1 1 1 1 1 0 [11] k7, FFEsm, W, & WS R4l SSR s R ILH Tife
0 0 1 1 1 1 1 1 1 1 SR AMTL D). TERAIRRE, 2019, 47(7) ; 41 - 44,

LA ,0 g,
FHH BT AR/ NE S I S R R R FIRD T BB
KFZ LR T FIH — UK T2 R ot SR AR, HoAm bR
B AR T 2 AUTCE SEAE AAR R , BN 2 T 2 AT
SHARI BT , WA PR SFR AN IO B T 2581 () i
BeBUm MESIAT BRI o TOIE BB 5 A7 T SRR R B © He 2y
B BT T AR 22 S R TR A TR DT J5 1, ke
KA SR EERR YA PRI By O 8T IO 50, AR AMEPER)
OB OMERS = THEPERT O, 76 P S B C i Pk R A2 71
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