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L, SSR TEFELUE. HABENE., WK G2t FIR 7O Lg e s b 1) I R B 4 723, 6 0264 8 059, 8 144 bp; SSR 4Lk
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Abstract: Objective To expand the exploitation and genetic diversity conservation of medicinal leech resources, the effective
functional molecular markers for identification are needed to be developed by transcriptome-SSR analysis. Methods Totally 14
samples including Poecilobdella javanica and Hirudo nipponia of Hirudinidae, Whitmania pigra Whitman of Haemopidae and
Heamadipsa cavatuses sp. nov. of Haemadipsidae were used in transcriptomic analysis by RNA-seqencing, the simple sequence
repeats (SSR) distribution characteristics of four species were compared, and transcriptomic comparation of hematophagia samples and
hungry samples were carried out to investigate the anticoagulation involved unigene. Finally, the data in two groups were combined to
mining functional EST-SSR involved in anticoagulation. Results The SSR density analysis showed the gap lengths of SSR in
transcriptome of Poecilobdella javanica, Hirudo nipponia, Whitmania pigra Whitman, and Heamadipsa cavatuses were 4 723, 6 026,
8 059, and 8 144 bp. In the four species, trinucleotide repeats occupied overwhelming majority in composition of EST-SSR; On the
whole, distribution of SSR types can distinct from each other, and Heamadipsa cavatuses was particularly different from others.
Moreover, we found that the anticoagulation involved unigene group containing SSR had high fragment-polymophism. Conclusion
For the four leech species, the characteristics of density, composition, and distribution of EST-SSR can reflect its classification
relationship. Meanwhile, the EST-SSRs in unigenes which involved in anticoagulation and overlaped in four leech species are
ideal fragment group for screening anticoagulation functional marker.
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5 2K (leeches ) 1R 5Lk 4 BV H T = & 97 V%
(hirudotherapy) FE 4 vh 25 H TV 97 DS . 1
BRI . WIRI « AMREFAR . HIEB SRR
. G EAT 600 RRME, PEAT 100 4.
{HEHEFDAE SHLAE V6 T 7K A B B2 4% Hirudo
medicinalis— ™ (PEZGHL) 2015 4R HE K
U 2T IR BN A AL AR R KR | B AP
2 B S BISHE A PR R IE TR A (1 [ 25 )
HHOREE RT3 PRI IE S 344 8 H AR R 1% Hirudo
nipponia, Y1)& T B< 1% #} Hirudinidae b= 2 J& Hirudo
Linnaeus; 1 [ H SC 44 4 S8 AR 42 2% Whitmania
pigra Whitman. i 17 5 Hp 5042 K 24l 4 2l
Whitmania acranulata Whitman, 3 )18 T 3igEF}
(Haemopidae) 4x£U% & Whitmania Whitman. F %
WA KK 25 M R YA &5 - 3E 8 I Poecilobdell
amanillensis Lesson « 25 11 4% &} 2 ) K H 1l 4%
Haemadipsa tianmushana Songft). Bl oL 455
TR R 20 TR AT K I H 2 G, PRI 2
PRIRAIARIE Y] o SrAAE 25 A [ PR R ) B AR
1% JE MRS 0% Poecilobdella javanica Wahlberg ™, LA
LT NS o7/l R ST ST U A T
Heamadipsa cavatuses sp. nov.™, J&HuREILIE P # 5
(ORI, 4 r 2 o KA P i A R
) 02 R T R M I D RS PR ARE,
U R 7 L et BA W A 2 B 1) ) P 5%
Ysts R g A v M A B R P L D e 5T
AR AIRYT (O ML I3 B 8 LA S5 300 24 o

T 7Kg B A AR S D, feh 2rp
M7 oM som, (hEZ) 2010 - E
I PR Il v R e SOKE A . (Rt Tk
U 247 FH s 70 Hh R LG I D) RE 1R ) B0z L et o 1
A5 20, Wl A R IR PR K B T e 5
#rTRe S SRR PTEE L FE o DRI LA il i 4 I
ANREA R ARG R I FH A 500k Je e 4k, o
NP LAY S kAN Y i

AR A ] RNA-Seq BEARS 58 4K G2 L HREL
Ay W 7liE, HARBREEAT T H S 41 2% 5
AT BB e X A ds, Tl MISA #foy
W - B SR A B SRAT K B R ) EST-SSR 15 &L JF
LIS B EST-SSR ERE e 4L (1 31 s S
fts 7, A 4 il TR [R] P e . g3 R
WHHHTE ST, 254 2 W0 BdEi5d 4 FidE it
kI T e 138 H D) B8 SSR FRid, A2l i ¥t

AR el 1B g A I T = il 1 2 7 N TR W e o
KA

SSR JFA— MR 1. 24 3. 4. 5 A1 6 #Z%1F
M A s R ICHES R B )78, L2 A
TRIBEMIER AN E, o T AR A, H
FEPZH P9 SSR R 1E « A S HL o3 A7 DX S AT A7 AE B¢
Ktz 00, KEBIREY, SRR R XA 78 1
SSR [P WA Ak FE DRI R P DL R S A
BB R A e e it R
SSR 1] LU A HEE T RERI 40 FARic -
1 #R55EE
1.1 ##

T FIERFEAR TR U g . HARER R 7T
L R 4 2R 1) R 25 1 44V b X A .
P SR AE AL BRI 42 L 2] 1 20 il v B LIRS . IR
)5 30 min. 10 d. 20 d. 30 d 3t 8 MFEAS; 7T
SRRV . W5 30 miny 10 d 3£ 3 AMFF
A HABEEA S YU 30 min 2 MEA (F
Do PrAFEAREEYII, IFHEE T KR EEE
IR BARNE, RJG T 75%T07K LB UG- e e S B
$EHL RNA HF 545007 o

F1 BATERESTHSOMEREE
Table1 Number of samples prepared for transcriptomic analysis

AFEARES gV RIE TR IE HARIE 54408
PIRES 2 1 1 1
WY I 5 30 min 1 1 1
Wi )5 10 d 2 1
W 1. J5 20 d 2
W if.J5 30 d 1

1.2 RNA ZEARFERESITES

EEAT Nlumina PWFHT, ZGPEH0E RNA, H
Agilent 2100 Bioanalyzer RNA Nanochip #1715t i
25, Witk RNA JFUEIKE =400 ng/ul, Azeo/Aaso
£ 1.8~22, RNA28S: 18 S=1, H RNA g%
$5%L RNA Integrity Number (RIN) =7.0, #:45H
NEBNext Poly (A) mRNA Magnetic Isolation Module
(NEB, E7490) &% mRNA, Jf NEBNext mRNA
Library Prep Master Mix Set for Illumia (NEB,
E6110) A1 NEBNext Multiplex Oligos for Illumina
(NEB, E7500) WIS P, ] 1%38 )
Bl e Il L vk AT 5 4% 5, A Library Quantification
Kit-Illumina GA Universal (Kapa, KK4824) i{#|#x



+174 - ¢ %% Chinese Traditional and Herbal Drugs 38 48 % 25 13 201741 A

k4T qPCR EHAKI, A Ak 1S A] Tlumina
cbot HEAT S, 51 Ilumina HiSeq™ 2500
(Biomarker biotechnological Co. Beijing) HEATHlIF .
1.3 Tllumine reads /i T & M k4R %2

22 P13 21 R4S pair-end read i i 4
B BEEM A ARV AR S,
PEREFECL . RPN B IR M BRI 51 “N” 1)
{5 reads, fZFRAF B reads ] Trinity!”
BEAT AR 3 IR AR (3 ANt IS e 2% 4k
RIELE B« BTS20 unigene HEAT F 20 (VR
7T
1.4 EREERFN SSR 5217

X753 unigene ] BLAST % (EH<1X107)
PN AL E B e 3 A T Y A 4k, A AT Dt
T REE R . G . NCBI JE U0 & 24l &
(http://www.ncbinlm.nih.gov/). Swiss-Prot & 1447
( http://www.expasy.ch/sprot/ ) « COG ( Clusters of
Orthologous Groups) ##i% (http://www.ncbi.nlm. nih.
gov/cog/) F1KEGG %i#i/7E (http:www.genome. jp/ keg/).
GO ZhHesr B 732847 M Gene Ontology (GO)
(http://www.geneontology.org/) 1 WEGO (http//wego.
genomics.org.cn/cgi-bin/wego/index.pl). FlH MISA &
PHIEEI 1 kb LLEAY unigenes i SSR 43#T. ilid
SSR. ] FL T 53 41 ) 28 R 43 21 BRI B AT OBLLE
10 X8R 10 RLALE, IR R IEHE 6 IREL 6 Ik
LAk, 2~6 TR RIEE 5 kel 5 LA K584
5 SSR LAl DKt ([R]F7<100) FTIIAN
SERTHIN SSR. 74211 SSR Fraliliid EXCEL
GHT, RRIASIIRAER . B2 CAT I, A
KR AT rIEIA P91 e S ICEANT AN 38, Hp
BHRERFHTN A C2 2 R ESFHI
N AC. AG. AT FICG 42K 3 HIRELFHN
10 28: 4 AR ERFHIEHR 16 25 5 IR ELT
FITH 50 K5 6 HIRER AR 160 2. Ui 3
MATIRER)THH, AAG HEFRE T AAG.
AGA. GAA. CTT. TCT HMITTC ] SSR /¥3l. i
HIH blast+FLKEHHEAF R AF R 2 P41 45 5 CDD
PEHIK) COG FEREATELR, YU LSS SSR 1)
AFHEESFHIERET COG DiResn 2 K&
2 HERE5SH
2.1 4 PEESSEL RN F R LR

XA EE (1 DA BgUbiE (R
T A MR L AN [R] IR 7] B 1) 8 N FEAS D S ¥R 7L (R

LT R WL AN TRPARAS R0 3 ANFEAD S H AR P %
R I I B WML S 2 AN FE A 55 FE A3 7 A4 5 cDNA
PG, FH Illumina HiSeqTM 2500 H4T %K i
RNA WP, JRUARCK b reads L E AR VEAL G, 1
PR 5B A B A rRNA, I Trinity 24F 43 51 %
AN R IR 5 AR ol B A 23 TR A T R A AL, 3RAS
XF N (5 sk AP 1) (Transcripts), fESEIEHICHIE
B B S AAE K unigenes 741, F cd-hit
WK LTUA, KM TGICL S8 20 55 S i g 4245 %)
unigene 3 E. 44kIE ¢cDNA B IL3R7 5.29 Gb %
W, eBRAR IR H s 5 A 4.23 Gb s s Mgl
I 8 AMAEAIN 7 L =k 33.6 Gb, ] 28.3
Gb; i 7CliE I3RS 14.95 Gb B, B 28R
BRI 12.55 Gbs  H A 08 3K 753 R0 ]
14.58 Gb #idli. B HAREE 411 3 MEA Q30
G PR M0 0.01) {H Ky 88%41, HARFEAY
KT 93%. A HgUFEd 331 57 410 A
unigene, “VIJKE 1 413 bp; JH 7R 3E5RK1T
37 465 /> unigene, “FIJEKSE 1 362 bp; HAKEIE
HAE3R1S 39 812 /> unigene, “FFJKJE 1 012 bp;
i ARG LR IR 21 B SR AT 22 875 /) unigene, YK E
1214bp (R 2). M 4 P& R B fi KK R,
HARRE AL 3 Rigf g2 %%, H 200~300
bp B B AT s T B A, A 3 Fh
U S 1E A AH X o
2.2 4 TEZE SSR S 4F S RO

FIFH MISA #BAEXTHEERIK 1 kb LR
unigenes B SSR 73 #7. 45 K ML IR unigene 3L
ik 14 262 4~ SSR, SSR [HI4%E Hy 35.6%, “F1)
EBE 4 723 bps W OLEESCEFILFE] 5 150 A
SSR, SSR HIHE N 24.9%, “FHlakE 8 144 4>
unigene; AH R S HAE H AR B 5 0 58 4 4 e b v 2y
B2 SSR ELHL 4 451 /NAIT2 698 4, SSR AT 43 4
h 25.2%H1 22.3%, ~F- 24 [ B K B2 3 0 24 6 026 bp
H18059 bp. M SSR 7341 % JERF ik, HEUFIR
unigene 1 SSR I AIZERL my, V-3 ) B g 5
G UOE H AR g 5 AR G2 Fl 7 g (R
3). HAPERIE unigene S HTLT 1 kb T EBK
% (K 2), FIZgs Rl aefifl 7 H AR E S SSR
IR FIAh, BRGURE T AT R 8 ANEE
KR T2 mRNA, KIS 2 kik 5
DAL, AR IR B A i T R e 5 80K HH AR (1) SSR
JRRZ
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Fz2 4 #iEh RNA MFE unigene BEIER ST
Table 2 Number and distribution of assembled unigenes in four leech species
K /op - X
A — B BKEb  NSOKEbp  FEKEp
200~300  300~500  500~1000 1000~2 000 >2000
G 14185 10 160 9069 10 095 13 895 57410 81132096 2749 14132
HEvaqii]s 8 465 6903 6 146 7306 8 643 37465 51053993 2529 1362.7
BEN/S 13 569 8504 6 146 5564 6029 39812 40288201 2160 1012.0
S AR 4835 4426 4407 4895 4312 22875 27783880 2112 1214.6
£ 3 4 FiZErh SSR 7£ unigene FH[E 5 % LLER
Table 3 Comparision of SSR density distribution in unigene of four leeches
\ 4 SSR unigene 41 . s , N
i £ SSR P f‘liﬁ(é\ 2AMBAL SSRunigene 1%/% - KHFFSIKCE/bp €3 SSR Y unigene EL#/% SR FEJIIREKAE/bp
PRSURIE 14262 1956 6182415919 17 8548 34.00 23990 67361719 35.60 4723
J7ahiE 5150 642111 11 3 0 0 3968 19.30 15949 41 940 694 2490 8144
FAEESE 4451 568121 27 3 0 0 3535 20.30 14015 26822 526 2520 6026
AL 2698 304 75 17 3 0 0 2057 1940 9207 21743063 2230 8059

HE— 5% 4 FhugE e SSR JE 5 4 81 o A 43
KL, 4 Mgrp AL E S, IR RN =
A AN SSR R4 k2K, Hrp =t ER
AR, PRI TR SSR AL FE A (1 AL AR
o X 4 P SSR KA L AR &L, 1E 4
T o (AT o7 BB v R BRI PR 2R AR (11%~27%)
FI=HEFEEA (47%~68%) 1, 17l EA
AT H4x 3 Fh, Hppsdk LRIk T H A4 3 L 1
=gt E T HA =S #BUEse T OL
I SSR AR HiA: 5 AR 3 Fig BN (& 1)

= 08
B s
506 WAL I
= 7 lE
~ 04
9 s HAREE
m 02 w Bk G R
z 0.0

% & S VY

2 8 ¢ ¢ &2 ¢ o o

| B B W B

= o w1 w wn wn w wn

g8 29 %2 %9 72 %

2 2 3 28 3 28 8 3

[=9 (=% “— “— = “— “— “—

£ € 8 8 © & 8 &

8 8 [=9 (=% a, [=9 (=% [=9

perfect SSR 1. perfect SSR 2. perfect SSR 3. perfect SSR 4.
perfect SSR_5.perfect_SSR_6 437l 4 1~6 & H & (1) SSR A7
compound_SSR HIR-EZAY SSR; compound SSR™AIEA 3
AN E 1) SSR
perfect SSR 1,
perfect SSR 5,

perfect SSR 2, perfect SSR 3,
perfect SSR 6

hexanucleotide repeat respectively; compoundﬁSSR* represent

perfect SSR 4,

represent mononucleotide to

uncertain SSR because of mixture

1 FEEEERE SSR HAFT & LhER L
Fig.1 Comparision of ratios of SSR type for four leeches

HBE— 2% =LA SSR KA RIJE RN
IR, AAC/GTT. AAT/ATT. ATC/GAT 3 M3k
JE R o LEITE 4 Mg, BEXTIX 3 AN
VEB R B, T 7O FT b bR AR R T e =,
JLH AAC/GTT WAL T HAR =4, & ATC/GAT
B amTHRA=E (K 2),

0.4 1
c\\° 4
%031 R LE
]
=N NI
& 02 JePRA
% o1 ] BHEL i
- ] li—“—_lr.lrl
Y EEEEEEEE
023352090
9 O O F O U 3
<
233828¢8¢8¢
2 ZHEEEH SSR FEEEFT 4 HUEFRILLR ST
Fig. 2 Distribution of ratios of all trinucleotide repeat motif

in four leeches

M4 ANETF ] SSR 73 A1 L A ALSERs 1] K
L, BREERM IR R R EUE S HRB IR SSR 7y
A2 B s A, AHAE SSR 1R I SiE R 2k I
(1 58V < RN DR U S (R AR S0 P U R N AT iR
MW FERA SR, R 7O e 5 R =3
HINZE 501 o T HARBRIE T BE 1 TP cDNA
FBOTCEFIE, ISR SSR 2R S B e i 7 etk
Ko IEZEFT SSR I An s [LAALSORF, ML i
AHAREERIL, HIOL R eEE, Fog )2
JULE. SSR AT g R R e A HL
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2.3 PRI RS FARICHIIZ IR

2 FHIE 2 32 B TV 97 O A5 3 A 8 i A
SN, AL, SRy R B S bt
MARIE > FAHIE, W LIE A AT = & e AR
T TR ML AR < e R B A AR R A
LIS PE o PRI AT DA 4 il o 42 e L AH OC 1R 23
TR R THAE 4 TR HUBEILIY 7372 S AHAL,
PR SUE TR IR . H AR B W H S 1
unigene FEAT LR, FRAGFWIALET 5 RPKM {H (Reads
Per Kilobase per Million mapped reads, & MLX R
unigene [FIRIAFL) W2 22 7 unigene 7371 :
PEEURIE 1187 AN, T iliE 897 4, HAEIE 716
Ao 2 swissprot H B FEARE ST, 2 3RA3 L0
RINDIRE 597, 486+ 347 Ao ThRELLXRIL, 7RI
3 R 2= B T, AU IR S TR RS 169
ANFAIA S W7 S B AR EEAT 124 AN HA
P AU IR AT 143 M HHIE] (R 4). BAREGZIE
J AR g, RIS AR RN 1 107 D)
R, A0 178+ 145, 111 ARl kg, i
SRR H AR B 05 ()t M AH 520+ D ReA [R] (&
3). ZEUREN] 4 T b A 3L F B BrBE AR 5C 7y 1
St o oH T PR 4 2RISR H AR RSP ML DD e 4> 1
A, BRI O FIAR S . AR

x4 AMEEZEGURMINES FRIESKE
Table 4 Number of overlap unigenes in four kinds of leeches

s il PROUPIE SRR W OIE HA R

B IR 597

PR 178 1107"

HEVAQITL:H 169 145 486

EE N 143 111 124 347

LR RS BIE R A PR S T KA TR 3 A
W ot 5 I, i i 222 S FR R AL A DG D 43 T

“indicate number of total annotated unigenes in Whitmania pigra
Whitman, distinct from the blood-sucking involved unigene in other

three leeches.

Gzt
SRS
- VNI
e
8|0 6b 4I0 Zb 6

3 4FMERPHRMABAXIES FEESH
Fig. 3 Overlap analysis for number of anticoagulating
unigenes in four kinds of leeches

PUBLILAH SR T BE 735 FEAN PR ] 7L LR 2 G5 05 R
i IR ZE 5, AR T R R g,
JOLMEAEWR LA S R BE D) BE 73~ 55 4 by 24 T
{14 58 A < SR IR AN ) AR B0 AR . 3 55 52 s B FH I
BURHARL, B8 A4 4 2 A1 AR I 5 by 24548 1
i1 L e ARl e B L L U N, AR
M5 AR N D o RN 4 P S8 AR Rl T
HEAH IR 22 57 031 B b 5 I 7 e 37 P 0o ML A 45
PRIRIGRIT NGO, DRI A 7k SSR FRid, AT LA
G- 5 W 2K 0 24 F 18
BT LU AN, B BT ES TSR] 4 P
T EAMRIFURIILA S 7 T IhfE 48 A, BEDIIfE
YK H unigene 7t Swissprot 28 e (175 5 AU ELxT
R, IR NERDIRECE 4 Mg b BATHOE AT
£1% SSR 1) unigene Bt BANIIRELERANIFIHXT
M7 SSR ) unigene T BOZS , BRAE SEA BE AR
B, R SSR HEEh AR FHEUNHRE A, Ptk SSR
S TARC S, BRI 22 A Dhe
4 T, A FE Uncharacterized histidine-rich protein
DDB_G0274557 ( Precursor ) , Putative leucine-rich
repeat-containing protein DDB_G0290503 , ADAM
17-like protease (Precursor), Ankyrin, Epidermal growth
factor Filamin-A
Low-density

lipoprotein receptor-related protein ( Precursor ), A

receptor  substrate

Serine/threonine-protein ~ kinase par-1
disintegrin and metalloproteinase with thrombospondin
motifs gon-1 (Precursor) 254 1#EIAHIE Swissprot VR
Ditig, HrpSEA R B FEER 2 A 2alh
histidine-rich protein 1 leucine-rich repeat-containing
protein, ) SSR =i FHE FEH AR ER
FPHFISE BRSP4 LA SSRH BT IR AIG I 5 1
BEIENANE, AT 22 DINREXS T 164 DTEELL
f#% ACC/GTT. AAT/ATT. ATC/GAT JEJF7(¥) SSR &
XS 137 A unigene, {ERFF R 2B RS
SEFIAE S 7HR1C K EST-SSR FBL.
3 g
31 ZWHEESEFEELD EST-SSR AP S
@BREH

IS 3 R 4 8 4 NPT 14 ADFEAS e
KA AT, R IR EST-SSR 40 i F ritlh
FAARL, WAL P B A i e i 50%,  J
U FRIRAE 10%~30%F1/b i) —fidk. SSR i
BE LR 10 3 A1 A5 AN R ) Bl A AN TR R R R
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EST-SSR 43 H1 R BLAS  90% LA L= Ay L fidHE il — il
JEf SSR FFIM: 12k EST-SSR 430 #7 45 KR 3L
TR SRR NS B L B, Heh =
Bl 5 b g B o U0, 5 iR E 0 Megalobrama
amblycephala  Yih R Larimichthys polyactis
Blecker 520 73 MR W] WL A4 R 24, IR
T AR A ) =R T =R AR SSR
A HOR LRSS SSR 43 A 1 HE B £
3.2 EST-SSR 7EMEE % 0 5) 7o [e BR 4 e (8] 5=
Gx&R

M 4 TSR SSRIF AR s v] LA B 7 g A
EST-SSR% &M ZH B Ak il L5 BRAERLAb 3 Ff
DMK, 42l XS 5 HABE G FIFR S5 X
il o SSRIVIEE K& S 2H B AR st HL 22 A BAIX 3 B |
JE KRR . WL FE R F SSRIy A 70 M K B, SSR
BERP o AuRe RS AT BT AR, g e iy e A8
(5 JE 4R 1R i, AR Y & —. DY
=, BRI SSRAM M E R AR A L L DY
FER AL A W Drosophila melanogaster
Meigendt R P SSREE LU 73 7l 2 = =
VIR T s 7500 K AT 26 L Caenorhabditis elegans
BergeracH 5 JE 7 LEI 2 — = =, PU;
Wi S+ Arabidopsis thaliana (L.) Heynh.FE[K 2+ SSR
Fpbfitt—. =, =, PO, B, =, =54
K5y BRI EERESaccharomyces cerevisiae Meyen
ex E.C. HansenU|h—. =, —. P81, fypbw] WA
[F] 1¥) 4 Fh ml DL SSRIE JF 19 73 A1 e R A in BA X
1 » SSRAT Jy DNASR £ [&1 3 A1 22 K PR BF 5 1) 2ELAR
AL FRad, TSP T B AR AL A AR I B
K 2 U200 [N, K B HE ST R W SSRE T
1 8 % 3 A 25 AE S TR o 1) 54 B X ) B,
FE TPkt M LR 1 BRI (Y SSRAR i v] AAE A
PR i 24 FH B8 U 4 (R bR o
3.3 HUBIMKEXAYTIBE SSR %1% unigene

TEFEIZ Y, SSR AT LUHIRAESRAS X, thr] Loy
AAEAEGASIX . SSR AL X I, 2 3300
M E A BINLE R, P2l g X b
SSR (LN, T RESEHHLIR R R 22, %
48 SSR HAT H (AT E . RNA 78, 2R E
BN . AR RGN D)
B, T fE SSRE Y H AR N 3 8 T ) FR) L LR B
tr, W SSR 1Y EST FAILEM ALt AT AN
[7) 10y 2 oL PR AL S R 1 3 B sQ®) DAR ifn oy 3 )

W IR BRI R L R A g, Prstin ke
AP I A T

4 PR 4u 7 SSR Y unigene A 1R K45 $t
HEMAHOCHE R TS . DASEAT JE R 2 A PR T HE 3k
FRHIHT 22 AN ThRE s> 1L 5 BBk L A G 3L
ORI 2 AR 2 Ml E AR E R
MLz R EENE G, I AeS 4% =PI SSR
HEEJPH IR EE 5. X 5 WoRPrkk AL ] 5%
AL SSR ¥ unigene "1, R RESE I I HTAE L L)
fit SSR [ unigene ¥ .
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