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Optimization of orthogonal design and initial
application in genetic diversity analysis for
bryophytes in SRAP system
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Abstract: An optimal protocol of SRAP-PCR was established by orthogonal method for Hypnum pallescens. Based
on it, genetic diversity of 11 bryophyte species was analyzed in the present study. The results showed that the optimal
protocol was accomplished in 25uL reaction volumes containing 40ng template DNA, 2. 5 mmol/L MgCl;,0. 3 mmol/
L dNTPs, 15 pmol/I. SRAP primer and 1. 5 unit Tag DNA polymerase. Five pairs of primers were selected from
thirty ones to generate sixty-five DNA bands which were clear and repetitive, sixty-three of which were polymorphic.
Polymorphic percentage was 96. 9%. A dendrogram was established based on Hierarchical cluster analysis by SPSS
11. 5, which was almost the same as morphological studies,showing that the SRAP technology could be used to ana-
lyze the genetic diversity of bryophytes.
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SRAP 7} FHRCH AR AR B R E P EF 1
HERAPHHHOEFS . CT ZHATREWE.
BEHEY Y L LA (Ferriol 45,2004 A28
,2000) S Hi 4,
EHHAYEMBNR TR FEYNESHEY,
BEEFENAYEZREE . BEENS TAYERR
—HBRR1E (e EF,2001; FRILE,2006), iE
EXR.BHNCASNEEEEENS FEYETE
HEAT T BT (B 55,2004 4% U5, 2005 AR %,
2007,2008; F % ¥ 45, 2003; F %5, 2000; I i 8
£,2008) , fH Mk WA X EEHEY SRAP 7 TR
B, ZMRMABERZRITHKAETERHY SRAP-

PCR R &%, FESL ZE 0 B 3T 11 R & #4840 4T
SRAP ¥, EE N B HHEY W ARERFORMS
TiricEEM BRI T EYERE.

1 AR S

1.1 ##

HIAEHEHYREAEEZ LA MR AE
(RD. EBRLEEN, ABRSHEE  RAFEAK
ERE,FELRERDHABRK BAEKER 2
W ELBEERY, ARKRRTEHRAETF-80 C
vk .

K1 BEEWHEER

Table 1 Name of bryophytes tested
%5 No. Fl 4 Species name #} 4 Family name
1 @EM-2¥ Taxiphyllum taxirameum K #E R Hypnaceae
2 4 K BE Pylaisiella polyantha FKBEF Hypnaceae
3 W IKEE Hypnum pallescens K88 F Hypnaceae
4 KEEM 0L A5 F7h H. cupressi forme var. lacunosum K3 B Hypnaceae
5 K KB BE Fissidens grandi frons K #EFl Fissidentaceae
6 L 4% H 8% Brachythecium fasciculirameum FH#EF Brachytheciaceae
7 HnF i B. reflexum F#EF Brachytheciaceae
8 & 188 Cratoneuron filicinum Bt 88l Amblystegiaceae
9 INE B2 % W Anomodon minor ssp. integerrimus 4 % 8¢ Fl Anomodontaceae
10 PR DB Barbula subrivicola MEEF Pottiaceae -
11 #MFE O Trichostomum involutum MBERL Pottiaceae

1.2 i fn{ 38

K : Tag DNA R4 8. INTP M| 8 L
BENTRERRSHERAA; L CTAB Z .
200 mmol/L Tris-HCI(pHS8. 0),50 mmol/LEDTA
(pH8. 0),250 mmol/L NaCl,2% PVP;2x CTAB.
2% CTAB, 100 mmol/L TrissHCI(pH8.0), 1. 4
mol/L NaCl, 20 mmol/L EDTA (pHS. 0), {8
5804R FI¥5 7 B 0> ¥l (Eppdoff) , UV-1700 (B & &
B ¥ 44 N6 96 BE 3, PTC-200 PCR ¢, ChampGel-
3220 B ARG
1.3 ¥ DNA HiREY

KRB R CTAB B: (k& it 5, 2009) IR BUE 8
MY EE 4 DNA,
1.4 SRAP R R &H a4

PAB KRR B9 DNA SHH4R, Al SRAP 5|4
Me5/em7,fE PTC-200 DNA Engine Cycler L # 4T
SRAP [, R A% 25 pL, ¥R FR 94 C
AR E 5 min; 94 CAYE 1 min, 33 ‘CE 4 1 min, 72
CIEH 1.5 min, fEFF 5 ¥ ;94 CA M 1 min, 53 C

¥ 1 min,72 ‘CEEM 1. 5 min, fF3F 35 ;72 CHE
f# 7 min;4 CLRFF. X PCR RN FR P9 & 4455
WEAFBEENEEHTRER M, I ER
EHTUER=KFERMEM. TE&=YA 15%
IR EEER (& 0.5 pg/mL R4 Z48) .1 X TBE £
LS Vem BT EK B, ERBERBRE L
MEEHR .,
1.5 5|4k

EH SRAP 5|4, X EM 5 ¥ K Mel, Me2,
Me3,Med ,Me5, Me6; X A1 51 4 5 em7,em8, em9,
eml0,emll, EE . REGIYHHAES, BNIIWAH
AXF 11 FE Y HIT SRAP 71, AR R £
SHER. FEREMETH DNA X BN YHGTE
il
1.6 HE\EITRBESH

BT PRI SRAP 3 88 7= 4743 B4t % —
ML TEHETBE EBIAF IR 1, R HBHEH
WA OO, DRRER, RItMR BN EY
G B, B SPSS 11,5 4347 3K 44 X 3B ) 1]
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SRAP #RiCBR (K i 15 BE 5, #% Average Linkage &
HIT RIS, B RAEBRA.

2 HERE5HH
2.1 SRAP R REREH

2.1.1 #BF4#4 REHK DNA LNEE: 10,
20,40, 60, 80, 100, 120 ng; Mg** ¥ BEE X M8 BF .
1.0,1.5,2.0,2.5,3.0,3. 5 mmol/L;dNTP 5 4
B .0.05,0.1,0.2,0.3,0.4 mmol/L; 8|4 5 4
#E.5,10,15,20,25 pmol; Tag DNA B4 5 4
BE.0.5,1.0,1.5,2.0,2.5 U, (kSR H
DNA: 40 ng; Mg?*t: 3. 0 mmol/L; dNTP; 0. 3
mmol/L;3|4j:15pmol; Taq f§.1.5 U,
#F 2 SRAP-PCR REMREXRGIHRIEER

Table 2 The orthogonal design for SRAP-PCR
system and result of treatment

A B C D

HRE No. (Mg2+) (dNTP) (3|¥)) (Taq 8) BEMWEH

(mmol/L) (mmol/L) (pmol) (@9))]

1 2.5 0.2 10 1.0 5

2 2.5 0.3 15 1.5 9

3 2.5 0.4 20 2.0 2

4 3.0 0.2 15 2.0 7

5 3.0 0.3 20 1.0 8

6 3.0 0.4 10 1.5 6

7 3.5 0.2 20 1.5 3

8 3.5 0.3 10 2.0 4

9 3.5 0.4 15 1.0 1

K 5.33 5.00 5.00 4.67

Ks 7.00 7.00 5.67 6. 00

K3 2.67 3.00 4,33 4,33

R 4,33 4.00 1. 34 1.67

2.1.2 EX et HFE—-THREEEREMHER
P, BRI EERRAKFE ML TEH RIEL
HERKBSE R, EE DNA J 40 ng, B Mg’
dNTP.5|#).Taq B 4 NMHEEMERX AR, BMHE
W3NKERERXE L GOHEHRR, 2B
## 5 (2008) ¥k, X PCR KB £y 23R
SBHHTERST, B 9 MEEPRFREWE RS .
KEEZ . FREMNICHID, SHHER. REN
AL, EXHEZHERERRBR S, EXER
# SRAP-PCR ¥ 4&ERLE 1(& 1-9 FE 2), H
R2AH, BIMEENEKEFHE K HLLFEK
VK2 R, il SRAP A RV W HKRELHGFN

A;B,C, D, B Mg?t ¥ B A 3. 0 mmol/L; dNTP.
0.3 mmol/L;5|4:15 pmol; Taq:1.5 U, #EKEER
Ry B E B £ WA FFF: Mg?* > dNTP>
Taq B>519.

B 1 SRAP-PCR RREARIERIZITHT LR
Fig.1 The amplified result of orthogonal

design for SRAP-PCR system

B2 MHBEER

Fig. 2 The result of comparing test

2.1.3 ERXRBIEAS AL BESRERILS
ABCD (1 RE)REXRKELERBETNS 5
GE23IE) 4 5B 3WKEIR 2 5 (5 4 IKiE)E
iR m(E 2, NE2EFEH.EX 4 5KTF. A
A;B,C,D, IEX 2 SHEAK, ZE BRI & XHA
B} R Taq AR, EX 2 5 BRAEM NE
1 FE2EE, EX 2 SMEESHRT BALURE
2B &MNRERMF: Mg® . 2. 5 mmol/L;
dNTP.0.3 mmol/L; 5|4 :15 pmol; Taq:1.5 U,
2.2 YR SRS

FIA 11 ANEEHEYR DNA SRR 30 151474
IR, K PE S NRFELHEEEFH5 D
B H K, 4> B K Me5/em7, Me5/em8, Me6/emll,
Me5/em9.Me2/eml0, 55| HH -G HLY HH 65 &
HoHPEEEEN 63 &, 5 ELHHMN 96.9%.
SRAP ¥ #¢R ME 3(EH 1-11FFE D, HE 3T
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1,11 HEFEEYNF 2 FMEWF, RATHENESE
P, 11 FEEEYREEEREKR.

B3 3% Meb/emll 3 11 HEHEYHT HER
Fig.3 Result of SRAP amplification by primer
Me6/em11 for 11 bryophytes
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B4 11#HEFHYHREREE
Fig.4 Dendrogram of 11 bryophytes
using average linkage

2.3 BESH

K551 UY HEH/EE ZTHIER A SPSS
11.5 A H 4T 47, #8 3% SRAP #RiCEK S 5 8
B, ¥ Average Linkage i fT RE T, B R E
FRE@EO@ES -1ILFEED. NE4EH, K
BRI, & IKER, BKEE AR EBE M I R AP R 2K
E—E FHANSHEENTHEERLEE &,
MERMETEORMNRENHAOERLE .
ULEREESFSE B EINRKERK 4 F
HMEMBRERER I %2 ERZL—B. HH
SRAPHAWMAFEHHEYNWBELZEHRETR.
SRAP i MIREE R SEENES I RER B
T—ERNER IMERTERAEH U LAY
FzZE, A 11 MEEEYNE  BESES

X, REENNAHREFH S AER NS B O

MPEDH OBEREZXREL SRR TN &

BN EESZTIMNETHEHN HESEFHHDN

EHBEEMTHFHEEZXRARNEE. KATRE

BEE5NRESGUMNREEE—-R.FAHERMA

—%, HIL,SRAP # FiriC B RN REESESR
SREN LR,

3 it

3.1 SRAP Rtk ZRIEL

L SRAP-PCR R A R MR AHRE R
HAREESTHEUETE,2004; R E%,2005;
XL FEE,2006) , HX M T EARTFRER FARF
KFEEBHZEER. EFERERRTFRICHRP
FHRATERXRW (R %, 2008; Bk %,
2008 ; {1} K TG %, 2008) , B 7E B AR 0 47 ik E AR 4
[, ZAXREFEBLTAFRMUCAELSRITHERE
REE—DMBAEENKE, BT EZRAE B
HERRKFANBEERL  BEHEXERSE
TREF IR A5 BAF 45 R 173 ik,
AN AT E SRAP R MR R W B IELM.
W PCR R MARRE, HHEELHERGER
REPYREFHLNASHTTHRERE L
B, ITFHSERKE R A, B DL Bk
FNRERE—-ERE LN RABRERSTNEW. 5
S ARIMEI &M, AR R T &K A RH K 8 R
) A E AL RS R E A R 4 ), #R T BE ST IR e 45
Bk, Fik, EH L PCR & & R AT, A
FHEH R 3R B M IE 2 WA 45 & B 7 2L BE 3R #b
B, RKT R /NS R E R W,
XM TEEMUED . BERBEATE,
3.2 BESH

HFSRAPHEARY W B ERMWEZE AR
S F I BEHE (ORFs) , BT B R L (E IR £
BEPE (BB B 45, 2004) . A FX KB, K Al SRAP
FEBANREIGNEREEENES RS RE
A —5, XA FERIC RSB 8 R —%, [
Bt U8 B3 SRAP 4 FHRiC 5 A 7] L 7 #hiz AT 3
EHEYNRIEERUETRF. AURERER
Nyl SRAP A FHRic B RMBREH R SESR
MRS RERZ2ER, EFEFRETRER
[l A B4 s BT 8 A (X B %,2008) ., 5%
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My T REMNESFBRIER £ R 035
RS XHPREENERENE W, BEREEH
AREE, BERX LML SHEMZEEEREZ
B4 BT o LB B2 /0N s SRAP 4347 U 2 58 2 241 4 19 5
Pt 0 S b 38 & B 69 7T BB iR 42 (ORFs) , BERE R
MERALSEMUANESEEEL. ATESEER
MOFKRKFNEREZ T AR FHACET, B
EESERBL FRICHTEHEYNREXR D
B #E —ERRRYE. B, NZZ AT T B
BEE HEEE, U/ HERNGEL. A8 F
FI SRAP $HARXY 11 Fh & B Y 60 R & SR M HT
THIHHRER, RER LR, B#EY SRAP 447
SESHENEREZRAEB U LFEZE, &
THEMBAR EEEMTHENEEHYER
BTH—-FHR.
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