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22 [\AE R BSSRIL R T th R E 5 FHRIEFF &

KiEAE HETER XNET MEA T OW BHZE ZALE BEK
(HE A ANV RL 22 BEAEIRE ST, 8 R ML R 2 B 68 S 50 0, A8 2 48 6 S8 LR R AR 0, 45 M 350013)

BE a2 K(Luffa cylindrica)Fr % F 48N 5 947, 35354558 073 % unigene(F 71 & K
#952 087 451 bp), A2 2|8 6934~SSR(simple sequence repeat)fs.%., -F ¥4 JE & 45.99 Kb; H
F,SSRIZ &P EFEA A AL F R E L LA, L ESSRHI45.89%; ok, =mFBRELLA, b
38.89%. —AZHBMEL AT FUUAAG/ICTA L, B R E L L FVAAAG/CTTH £, i 13 Primer 3.0
R IHF 57 5634 SSR7| 4, M AL 305 SSRT| 4, *F324F R F) kiR 69 £ )N#EAT % 5 M IR IE 4T,
Hoob, 2234(573.33%) 7| A IALE T ZH69 % Stk, A UPGMALE B, 3200 kXA 4 &
2 NFofy AR N2R ) 2K 2 NS A —F 5 R4k A2/ B, 2 NEB X 55 A Lix A%
Ak, HHIK. REFR SR, Bt ad 22 K4 TN AT T KIFA 5 I F 49 SSRAz & B &
A F G, A LINIRAE L AR AT Ao ifAf B 1M AR AL o F g 7T S 69 A7iein .

KA 2K MR EE T okl 28Nk

Analysis on SSR Loci in Transcriptome and Development of

Molecular Markers in Luffa cylindrica

Zhu Haisheng, Zhang Qianrong, Liu Jianting, Chen Mindong, Wang Bin,
Xue Zhuzheng, Li Dazhong, Wen Qingfang*

(Crops Research Institute, Fujian Academy of Agricultural Sciences, Vegetable Research Center,

Fujian Academy of Agricultural Sciences, Fujian Engineering Research Center for Vegetables, Fuzhou 350013, China)

Abstract A total of 58 073 unigenes (52 087 451 bp) were obtained and then 8 693 simple sequence
repeats (SSR) loci were identified by transcriptome sequenceing analysis in Luffa cylindrica. The mean distribution
distance of loci was 5.99 Kb in the unigenes. Among all SSR loci, dinucleotide repeat was the main type (45.89%),
followed by trinucleotide repeat motif (38.89%). AG/CT and AAG/CTT were the most frequent motifs in
dinucleotide and trinucleotide repeats, respectively. A total of 7 563 SSR primers were designed and 30 primers
were randomly selected for PCR amplification using 32 loofah materials, of which 22 primers could amplify clearly
and reproducibly and showed polymorphism among the materials. According to the UPGMA analysis, 32 plants
were divided into 2 groups: Luffa cylindrica Roem and Luffa acutangula Roxb, the 2 groups were divided into 2
sub-groupsis according to fruit shape, respectively. Classification was closely related to the presence or absence
of ridges and had a highly correlated with fruit shape and color. These results indicated that high frequency and
various types of SSR markers could be acquired in loofah by transcriptome sequencing analysis. And the large

quantities of SSR markers would provide more reliable markers for genetic diversity analysis and genetic mapping
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construction in Luffa cylindrica.

Keywords

22 J\(Luffa cylindrica)ii;= T R EDJE, F 504
TR R 90 25 1, A2 A5 A 20k
W3l 22 JK(Luffa cylindrica Roem) A 1% 22 K (Luffa
acutangula Roxb). 22 JNAE Te [H m AL X #4547 #H5,
AE FE G~ 2)VEHRFE, HR
ARG BT DR D RE, BEAE AT AR IR R A
(R H w3 B, 22 A — 2 e sfie R DR it aire, 3
TR IEAEAN BTG R, A3 AR I H 254K,

P 22 JNE FhOR J I T A 0, 3 JLAR, & oA
B T G 2 JIUM 5T 5% 5 AT WAL 4 R g T,
JOUGE Y5 R BT R LA, 6T B R TAEE R
Ui, HE B FAORLE AL G R, T IERIRIE R E
g AR HA FEEE L. DNAG T-Frid & % e PR
RIS AL 2 FEE R B LT B, e — R E S A
FM LR HAT, AT WG T ACE T i 22 IR 5
POUR B st AR Z R, VF 2 AR B 2 bRl
T E NS 22 P 5t B U st AL 2 FETEEAT TRFGT. B
T ZEPIN H 444 T 25 5 il M116MRAPD(random
amplified polymorphisms DNA)#z it X264 22 JIX Ff
JUM B BEAT 35 4% 2 B 1 3 B 95 /MR SR H 9T
ISSR(inter-simple sequence repeat)ts it X K I T A~
[F) i X (K43 43 22 TR 5T 08 U5 1) 5% % 0% RIEAT T 4>
Mr; HE R AN EPIH I SRAP(sequence-related amplified
polymorphism) 4 ic X KI5 A [F] (5647 A 45 22 N FI8
P30 10 22 JNRp STHEAT 1 15 % 2 FEIE I Hr; BOHESE A5
K HISCoT 43 ¥ Fric J7 10 8 14 22 JIM it 8 Y 34T
WAk ZFEPE TSR . (HAERAPD. ISSR.
SRAPEE 1) 2 3 1~ TG0 2k DA A (Bl s A1) 17 41U BT
RIFRICEOR, b BEHLEESR Feoe vE2E, M HAH
XFT B, R A HAd = R ok, s AR 22K 1
()73 1A ic M 2R AN R AR LL D, i DL 22 IV J5t %
5 A% Z REERE SR 3 55, A D BEAE R EE R
[ bRt .

i B2 e 1), Bl ] . FE & TP 41 (simple sequence
repeat, SSR) 7> T-hnic, ) V2 AFAE T EHAZ AN Az A= 5k
R 7, PRCA SR e BARAL. BIL R PE A
SERIA Fe o e o An T iz AR R S O i T2 )
o Fhridz ™, SSRERICHZKYE S 3 B HE R Iy
H1 b5 25 SSR(EST-SSR) A1 [K] 21 SSR(g-SSR)™.  EST-

Luffa cylindrica; simple sequence repeat; transcriptome; polymorphism

SSRFxRIC 5 g-SSRER A L, PRI LY 1356 PRI 1 2 % X,
H 2 A PE T e 5 DR D R L HAH OR0, 7 85 e R 2L
ESARNINE Y U NI | U NI 15 G T bt - K7/ R B e )
ESTf5 BT AR SSREFIC I i 35 HiE . o Pk
SRS ERS PR, RIS S 26 4 34T T AR A
SSRERICTIT /K, 1HJ& % T 22 JRSSRA> T-hnic UF 57
b, FBORARE T 1 A v R, R BN SRS
G FISSR G | W) K AR ZR 22 R ] F IFISSRE | #. 5
TRESENRE SRAPE AR FIR YR T 3 INEST-SSREZ A 45
Hr, W2 R TURIEHEAT 08 o 0 ZE 55 VIR Y 520) B
JR 5 IKSSR 514 K SRAPHRAC A 30473 22 JIVFf it 5 Yt
AT AL Z FEME AT, SRTTIETCR B, TRERAEY S |
T 2K AN TR A i 4 D 7 3145 1 s
ATSSREFIC AR R, 0T Hoor Ay A BURFAE, JF &K SSR
19, FEHAT T HPEVEOY, LA R SSRA: AR id
AT 22 AP I IR 2 R A JEB G A0
b TR S LR o0 T il B B b B 2

1 MR5R*
1.1 3REBHUEXRIE

22, JTN i 5 20 B4 SRR T A TR ZH 201547 %) S
S HEAT THumina s 20 5 28 88 D0 7 R 45 8o P ISR
EN AR I b 3 22 V1) %L (2541 °C)IRUE O 11 2,
3 h]ff 22 IS 5, $E IRNA I 55 R A 5 48 M
S B R AT BR A WIRNA-Seqfs s 41, If:
1 1dDe Novo /7 ¥4I 4123543 158 0734kunigene, 1F
h o i .
1.2 HEY R R EDNARREL

FFX e b (05 | 03 AT T FHm] F PR DPAN 1)
PR A AR A AR E Bt R 70 O R DR A 132
W2 KA R (D). FIHCTABIAEH 2 TR SZDNA .
1.3 &5REASSRALZEE 7 R SSR3|4i% 11

A F AR AEMIS AT 22 JIUHG 536 41 b (R SSRAY. 1 4%
K, WRIEN: HE P I0KE2~6 bp, % 1T
AR VURTIRR . TR AT R e /b
S IRBY M 6. 5. 5. 4F147K. JTPrimer 3.0%8
XFSSREE & WG HT JE )7 5 AT 51w vk VR AT,
FEASSR“ A3 5. 5147 514K 5 18~25 bp, 5l
PIKHEASRE LRAEY ™ 39 H SR 7 40 I ke v, 51K
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BRI -

Al REs SEV RN PP A 458, BRAR T R e vk, 9
7= 1K BE100~280 bp, GC 5 5#:40%~60%, 1B K ik J&
55~65 °C, b FUEG IR KR FEAE A 2 AN KT
5°C, Rt IR Rt R, BBCAIS
LY/ 0

BT, SIANGEAEAESSR. AP, Sunigene
FEAI X, Hs it SR VF A 3L (1 A L, 3ot S
A VAN AR, 5 ) 0 B H ME— UL 514 AN

HERS 14, LA A B AR AT B W) A e
1.4 PCRi/ %

PCRY™ 1 Jx W A& 225 pL, H:7H10 mmol/L dNTP
1 uL, 1.25 U Tagl#}1 pL, 75 ng DNA 1 uL, 10 umol/L |«
NS %1 uL, 10xBuffer(Mg?") 2.5 uL, J1ddH,0
$25 uL. PCRYIEFEFHy: 95 °CHlAE %S min; 2R )5
HAT3S MRS, TG LFE94 °CAZ 30 s, 56 °Cil
K30 (B Kl FE AN R 5 |91 57¢), 72 °CHEAH130 min;

T BE AL Pk 150420 bp LA F H2~64 [ & oo i

5572 °C4EAH7 min. PCRY I =¥ 4%

Fz1 il
Table 1 The tested materials

Gi's MR AR JNE SR TR Tk
No. Material Type of loofah Fruit shape Fruit color Fruit tumor Fruit ridge
1 05005-2-3-3-4-6 Luffa cylindrica Roem Short cylinder Green Little No
2 08002-1-3-4-1-8 Luffa cylindrica Roem Short cylinder Green Medium No
3 13003-1-5-8-3-3 Luffa cylindrica Roem Short cylinder Green Much No
4 11017-3-6-4-3-1 Luffa cylindrica Roem Short cylinder Green Much No
5 05003-1-2-2-4 Luffa cylindricaRoem Short cylinder Light green ~ Medium No
6 05008-1-2-2-2-5 Luffa cylindrica Roem Short cylinder Green Much No
7 11002-1-3-5-8 Luffa cylindrica Roem Short cylinder Light green ~ Medium No
8 11009-1-1-11-1-4 Luffa cylindrica Roem Short cylinder Dark green Little No
9 12001-1-3-2-1-4 Luffa cylindrica Roem Short cylinder Light green ~ Much No
10 06001-1-1-5-9 Luffa cylindrica Roem Short cylinder Light green ~ Medium No
11 06001-2-1-4-6 Luffa cylindrica Roem Short cylinder Light green ~ Medium No
12 05008-1-2-2-2-1 Luffa cylindrica Roem Short cylinder Green Much No
13 13010-1-1-13-2 Luffa cylindrica Roem Short cylinder Green Medium No
14 11017-3-8-4-8-8 Luffa cylindrica Roem Long cylinder Light green =~ Much No
15 13003-2-3-6-5-4 Luffa cylindrica Roem Long cylinder Green Much No
16  13011-1-5-6-9-5 Luffa cylindrica Roem Long cylinder Light green = Medium No
17 11020-2-2-9-8-4 Luffa cylindrica Roem Long cylinder Light green ~ Much No
18 11004-1-1-9-5-8 Luffa cylindrica Roem Long cylinder Light green ~ Much No
19 12001-1-3-1-5-1 Luffa cylindrica Roem Long cylinder Light green ~ Medium No
20 11024-4-4-6-9-6 Luffa cylindrica Roem long cylinder  Light green =~ Medium No
21 12001-1-4-5-3-4 Luffa cylindrica Roem Long cylinder Green Medium No
22 14001-1-6-9-5-2 Luffa cylindrica Roem Long cylinder Green Much No
23 11010-1-5-1-3-6 Luffa acutangula Roxb Long rod Dark green No Yes
24 11012-2-14-9-6-3 Luffa acutangula Roxb Long rod Dark green No Yes
25 11012-1-14-5-9 Luffa acutangula Roxb Long rod Light green ~ No Yes
26 11014-3-9-3-2-10 Luffa acutangula Roxb Short rod Green No Yes
27 07001-1-12-6-4-3 Luffa acutangula Roxb Long rod Dark green No Yes
28  11010-1-1-9-4 Luffa acutangula Roxb Long rod Dark green No Yes
29  11014-3-2-3-4-5 Luffa acutangula Roxb Short rod Green No Yes
30 11007-1-1-5-3-3 Luffa acutangula Roxb Long rod Dark green No Yes
31 11016-4-4-1-5-1 Luffa acutangula Roxb Short rod Green No Yes
32 11012-1-3-7-6-9-6 Luffa acutangula Roxb Long rod Light green  No Yes
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)i
1.5 BUESit+

KN T35 7, K Wik B B vl H R
T W 2% i id 1, [R5 2 4 PR 59
50 07, F 7 JRUUS B R, AR 4K A DPS %
UPGMA AT K22 K] .

2 FR
2.1 #EEFRERBHSSREESHHEEHH
B FHMISA T H % 22 JK % 5% 41 (158 0734

unigene(J7 41| K Z752 087 451bp)ffIcDNAFAHEAT
2, 766 9164kunigene't $k 28 6934 1F & 4% 14 1)
SSRAV £, KA (T SSR [Funigene %) 15 ilunigene
B2 ) M11.91%, H I AR (K HHSSRAN £ 5
unigene# 2 L) A 14.97%. FHd, & 14SSRAT 211
unigene/ AT 1 354%%, 525 BUSSRAL A1 ¥junigene
FEBI45786%%, “T-145.99 Kbl A & IR 14N SSRAV .

22 N3 S HSSRAP IR N ', & Fh i 5 KA
(1 H AT R AT K 22 e, R BT RE IR —
RHBRESIF L, IR ER RS

K2 ZNEST-SSRAYEE., HESSHRE
Table 2 Type, number and frequency of EST-SSRs in loofah

A TR Bit I
Repeat type Repeat number Total Ratio (%)
5 6 7 8 9 10 11~14 >15

Di 0 0 1533 825 555 385 290 273 128 3989 45.89

Tri 0 1882 842 423 90 48 63 30 3 3381 38.89

Tetra 480 135 32 16 2 2 0 0 0 667 7.67

Penta 239 41 10 1 0 0 0 0 0 291 3.35

Hexa 274 76 13 0 2 0 0 0 0 365 4.20

Total 993 2134 2430 1265 649 435 353 303 131 8693

Ratio (%) 11.42 24.55 27.95 14.55 7.47 5.01 4.06 3.49 1.50 100

3 £NERPAEMIEEEEF (motif) 5 B AT SRE
Table 3 Occurrence frequency of different microsatellites motifs of loofah

MR WL Kol P (%)

Repeat type Repeat motif Number Frequency (%)

Di AC/GT 255 2.93
AG/CT 3166 36.42
AT/AT 568 6.54

Tri AAC/GTT 210 242
AAG/CTT 1 686 19.39
AAT/ATT 250 2.88
ACC/GGT 162 1.86
ACG/CGT 103 1.84
ACT/AGT 22 0.25
AGC/CTG 183 2.11
AGG/CCT 246 2.83
ATC/ATG 158 1.82
CCG/CGG 361 4.15

Tetra AAAG/CTTT 283 3.26
AAAT/ATTT 210 242
AAAC/GTTT 73 0.84
AACC/GGTT, AACG/CGTT, AACT/AGTT, AAGC/CTTG, AAGG/CCTT, AATC/ 101 0.12

ATTG, AATG/ATTC, AATT/AATT, ACAG/CTGT, ACAT/ATGT, ACAT/ATGT,
ACCC/GGGT, ACCG/CGGT, ACGC/CGTG, ACTC/AGTG, ACTG/AGTC,
AGAT/ATCT, AGCC/CTGG, AGCG/CGCT, AGCT/AGCT, AGGC/CCTG,
AGGG/CCCT, ATCC/ATGG, ATCG/ATCG, CCCG/CGGG, CCGG/CCGG
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5

- W5

%, 1545.89%. ik, TR ELE RN, 138.89%.
M. F. ASEAFRREE R HEMR D, J R
SSRI15.22%. MHEEIREE, 22 N5 4 SSRES
FE 7 0 E B B A AR 4289k 2 8], K B EE L
DL S 6C H I (R A0 46 B v, 72 4300, 1 S SSRIP)
27.95%. LR ASIKAITIRE S, 43 & B SSREN &
[£24.55%F114.55%(#2).
2.2 $ERUASSREFE S LB NN RFAE
M 22 JI I s AU SSRAX 7 e 55 7 K Bk, 3
8 6934NSSRA i F198F B ALy, I RE
NEFREE S HMA3. 100 22, 50 113F0. M
SRR (R3), DL A R R AG/CTH
%, T ESSRIN3B6.42%, 5 T IR L E R

BH79.37%. LR =T IR EE R AAAG/CTT,
d7 BLSSRIF19.39%, 7 =A% 1 R H 2 I 7 B AT

49.87%. LAk, VU R+ LLAAAG/CTTTH & 5
oA, IR E31.48%; IR EE LT
FOUAAAAG/CTTTT, 5 H R 51018.90%. /1% T

23 45 67 8 9 1011 12

M AAAAAG/CTTTTTE R P i %, LS4
5.75%.
2.3 ZNHERLESSRE It 5%

X 25 SSRAV #45.1196 9165 22 JW 7 5 E 4T 514
i, 5IYIF A EE18~25 bp, 37397~ 5 100~280 bp,
GC T 540%~60%, 1B K fE55~65 °C, b NiF5]
PR Kl A AR 22 AN K T5 °C, At I R 45
Ry ERAAL RRECRS I AR ERART G4
PRSI, BT T 7 5634} & BB ARid 514
BE HLZE £ 2L 120 bp Lk -SSR F1 11505 A id BEAT
G, AR EER. SR WETR. %
TR S /S A% 1 R B 52 3 17 IR SSRAV. mt, FFAd I 22 K
b 3 05005-2-3-3-4-6" (DN ABE T4 1, 3UE 514011
ARk S5 HR, 106X 51 Y5 Aa 2y B (1
[R50 1 45 17), 7 150%F SSRE | 411)70.67%. 7E106%}
HRA B 51, 97%F(91.51%)PCRY 14 7= 4) %Tﬁﬁﬁ
KANFHFE G, A5 TXF(6.60%) 4 38 7= 4 K R iok i 1
26551 40(1.89%) 4 38 =) /N T 1)

13 14 15 16 17 18 19 20 21 22 23 24

500 bp
250 bp
100 bp

113 114115 116117 118119 120 121 122 123 124 125126 127 128129 130 131 132

M 133 134 135 136137 138139 140 141 142 143 144 145 146 147 148149 150

Bl S4By EEIE

Fig.1 Effectiveness on primer amplification




R A 2 JNEL S AL SSRAV R4 M1 S L4y kil FF R 1123

24 ML S oktr, Horh 2 0k B B2SAS, BRI T A PR A
VEH324 22 K, A 3044 ZEST-SSR5 | 4 ik LI ZAME R B K20 511200 B 55 00
TP ZEMEEN . o, 22X 5 Ifr e 2 S FIH225%) 2 2 PESSRT W56 32403 22 A KL 3EAT

Z RS, A E1II173.33%. FEXF 5 BB, 1E AL B B50.674L, it A Rk 58 2k
1R 2 0 F BEBUAE 1~422 1), 225060 5| W 4545 3142 KEEER), BB EML)N, 1523~323L1000 41

R4 2XLASSRI|MER
Table 4 Information of 22 pairs of primers developed from loofah

514 5 SIFFFI(5'—3") SSRIEIC 7P (bp)

Primer No. Primer sequence (5'—3") SSR motif Length of product (bp)

SGSSR3 F: TGT GTG ACT TGG GGT TTT CA (TG)13 218
R: CGA CAC CAAAACACA GAACC

SGSSR5 F: GGATTT GGA AAA GGG GGT TA (AG)12 207
R: ATG GCG ATC AAT TCC TTC TG

SGSSR6 F: CCAATG GCT AAA ACA GGC AT (CA)12 152
R: TCC ACT CTC ACA CACACT TTC TC

SGSSR12 F: CCT TTC CAATTT CCATTC CA (CTT)10 243
R: GGC AGA CAT TGT TGC TCT GA

SGSSR13 F: CCAGTA CTT TCG CCC AGA AC (AAC)9 199
R: TCG ATT TCG TGG ATC CTC TC

SGSSR29 F: ATC AGG ACG ATT CGA AAT GC (CAA)10 275
R: GGC AGC GAG GTC ATA AGT TC

SGSSR30 F: ATG GAA AAC GAA CAA GGC AC (AAG)10 235
R: GAAATC TGC CCT CAC AAA GC

SGSSR33 F: GGG AAT ACATCA TGG GTT GG (TCC)9 229
R: CCA CCA ATG GGA AAT TAT GC

SGSSR37 F: TCT AAG CGC CCT GCATTATT (TTCA)S 195
R: GCA CCA GTA GCA GTG GTC AA

SGSSR41 F: TCC CTC ATC ATATCA CCT TCT TC (TTAA)7 262
R: GAT ACT GCT GGT GGT GCA GA

SGSSR43 F: AAT AAAAAC AAC CCA GCC CC (CTAT)5 247
R: CTT GAATTT CAC CACGCCTT

SGSSR44 F: GAA GAA AAC AGC AGC CAA GG (TCTT)6 262
R: GGT GCC AAG AAG CTC AAG AC

SGSSR51 F: ACT AGC AAC CTC ATC CAC CG (ATTCA)S 199
R: GCT TGC GCT TTC CCA TAG TA

SGSSR52 F: AAC TTC TTC AAC TGC CAC CG (TCTCT)5 272
R: GAA GCT AGG CTC GAG GGTTT

SGSSR53 F: TTG AGT TTT GGT GGT GCT TG (TTGTA)6 152
R: CACACA GAG TTG AAA GGG CA

SGSSR55 F: TTG AGATTT GAG AGG CAG CA (GCCCO)5 181
R: TGA CGA AAC TGA AAT CGT GC

SGSSR57 F: ACC CCCACT GTT GAA CCT AA (TTTAT)5 277
R: GCATCC TCC CAC CCT TAA AT

SGSSR58 F: ACA CAT CGT CGA AAA CAC CA (CTCAGT)S 274
R: TTT AAC ATC GAC TCA CCC TCG

SGSSR65 F: TGA ATG GTG TTG TAC GCG AT (GGCGGT)5 153
R:ACCACCTCCTCCACCTTITTT

SGSSR77 F: CTT GAG AAT AAG CGG GTT CG (TGGATG)5S 269
R: TGACCC TTT CTT TTT GGG TG

SGSSR78 F: GAG AAA GAG GAG CAG AGC GA (TTGAAG)S 155
R: AAG ATA AGG CCG CTT CGA CT

SGSSR79 F: CCA GAG CTC ACA ATG GTT CA (TCTCTG)6 237

R: GCA GAG GAG ATGAGG ACCAG
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1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16

M
500 bp. .

EETTTTTT TP LTI R

T ITTIIITI L

100 bp

M 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
5
|

500 bp,

|
|
!

250bp:. .‘.'...‘...'- ...
T T
100 bpi. ’
M: marker; u”u%“l‘?ﬁ%%%ﬂ?élo
M: marker; Code name are shown in Table 1.

E2 SI¥27ER2 A MR PR S 7S
Fig.2 Polymorphisms showed in 32 Luffa cylindrica germplasms by primer 12
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Fig.3 Cluster diagram for Luffa cylindrica tested by UPGMA method



R A 2 JNEL S AL SSRA R4 HT S L4 kil FF R 1125
BE 35 O m 22, B 1~2248220 K1 KL, 2B N B — A EE R R K R, SSRI K 225

A b 22 RN I 22 TGRS R R . LL0.584b 2 [
{8, U Im 22 N oy 202, 55— R 13 22K
B mi A e, 55 R 22 IR KR 7
LLO.464b Ay RIAEL, A7 4% 22 JA 73 R 20 25, 28— W
KETU 22 NI N KM T, Sorhaf iR G (0 22 IR AE
L, 2R AR RN R SR A L2 TR — 2, 36 W
BB 22 NI R S ti. FikEIE . 22 IR HEM I 53
ERmATLEDIAK, 5IETAR, Bitaf e
(IR DG o A 22 JTOR RN 100 22 SRR RS pAy 3508 1) et
L BE BRI, Ui B 22 JIC[R) — i P (19 35t 4% A% S Y LA

P

“Eo

3 itig

H#7, SSRbRIC TV &) iz N T it A% 2 K 43
DINITEEIE - eI g 1 KR Al e PN pral A At 71}
FUAMI . LI A2 S FH S DR 41 ST R e DNA ST
K IR SSRERIL, FEI K H A = . LAk, Bl
W B e R AL A, W 4 s A ek
TR S I I RIRE i 2R K BT AT e SR, UL A e
BN B B AUE B EY), Ho e s 4 22 (R o
i)z, BN TE R SSR B HLAR A 4y AR id ) E
IR R, K 22 )58 073 Zcunigene(J7 1l
BAKA)52 087 451 bp), $oFI8 693N FF & 45 FIFISSR
A7 55, H AT H14.97%, HSSRH PLAT K 5 TV
B I5.57% 0, BB 7.83%. B R 1119.52%!"),
X T 3124 1920.37% 2 D 1923.79% %) i A 1
21.74%P5 R AR AR AE AN R )R RIAE AR 3R OK 22 ¢,
XAfe 5. SSRIGEbRUE. He s 20 1) 7 1%
IEAEIN AP NANE S SR NP L N N e e 14
JR B 5045 208.75 Kb, “F#445.99 Kbt fit &I
IANSSRA A, KT 55 IN(7.4 Kb)!'S), VEZ(14.1 Kb)!'!
G, X R 22 N s A SSREEIR 5 .

TE A Y FEST-SSRZ; # vh, K 2 £ Fb b — 4%
T P P — 1 1R 0 % f ™ AHIF A 22 JRSSR
HEEPHIL AT RES ), 5 EEEDR R
EST-SSRFFR i JF & (I AE 5T 45 FAHL, AG/CT N H 32
EE G Y, 5 R AL, AL 3 RESE
HRER—H, 2 NhEFEEN - ZITRESN
AAG/CTT, iX 5Morgante5B A kg X7 k4 b =
W R - B F A R AAG/CTT I A4
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