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ABSTRACT

be circulated from
Korea and China, which is difficult to discriminate from morphological characters because of fragmental
materials of bulb, That is, all these studies focused on the discrimination of Allium sativum L. But these day,
Chinese A, sativum was in circulated Korean A, sativum in Korean medicine markets, Therefore, the purpose of

Objectives : This study was carried out to identify DNA markers of “Allium sativum’

our study was to develop molecular markers for discrimination between Korean A, sativum and imports from
China,

Methods : Materials were collected randomly from a markets in Korea and China and be analyzed with matK,
ndhF and trnlL—F regions of chloroplast DNA (cpDNA), We collected 45 A, sativum individuals from Korean and
Chinese medicine markets, in 2013,

Results | As a results, matK and ndhF regions of cpDNA was shown to be identify, Species that grow from
warm place and cold place can divide as five SNP (Single nucleotide polymorphisms) markers in matK and ndhF
genes, Also, in trnL.—F regions, found one SNP that can divide Korean A, sativum and Chinese A, sativum,
Conclusions : From the analysis of matK and ndhF regions of cpDNA, we presumed that three markers of
cpDNA were found by useful marker that can distinguish Korean, Chinese, Warm place type, and Cold place
type. Individual differences of Korean and Chinese was thought that appear in geographical difference and
genetic difference by environment for long hour even if same species,
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234K Oleanolic acid), TEltutglA(Para—coumaric acid),
Z 225225 (Phloroglucinol), I EAHPhytic acid), A=
AlEl(Quercetin), ¥ (Rutin), AFEZY(Saponin), AJL}ZAk
(Sinapic acid), AE|FutAHE(Stigmasterol) 50| o™,
Zre, g4 F, ntadls, 97 ¢, ZE, A, of4d, HiE
7l Bl, B2, B3, C7} 50| #aE Aoz LA Ay,

e B2 IPIFPES xFetL eH, S-SO)-71E
BEAGRE 7ML Qe EileR 3l Fahg, FXFE
£, grtolyiaztg 35 uEhe, gejilo] uAlES] RNA
A/, DNA ¥ iz o] S REAHOE AAFOEHN &
TS 5kl 452 Y27+ cytokined WEHE A5t
g avs Yegdcs Ruse) ot

olgigt uke2 AHF] uwe FEE=Y FlAE v
77 %7F A FolH, 23 %= IXFoZ FEEEMH, I
FAAE 3ist A8 9 Py DI JAFES v £
st= A2t o vheol EAske gRlY daES &
Fol wet tE2x, T2 FFYAGE 924 yehtet
thiosulfinate®] 54 Bl&o] Auljd 7|F27of wa} 2to|7}
o, FAY n=(FATA ¢ oA, Bk Ao dA|E
tHs(EAEA] - BE, 1%, 99, SR allyl groupd]
Hlgo] oty rRuEe] o,

E3 sl AR dA e wE vhee) 3] 41 &
AR} Ao ek M3l A A A SAdo] 3k Ao
2 4#A diallyl disulfide, methyl—2—propenyl trisulfide
9 di—2—-propenyl trisulfide 5°] WUX|g s} 24 vl
2} @A upso] wo] TRt PSS wrH

| AE A d)(well-being)9] 419 AA =39 FFFo
2 YA gt BAo] wom, A7FF gt o] F
st ot 15 vheg 53t gEjad w2 AR
o8] tiFgt 7leAdel BaEa glon w2 7| AlE
e Qlot, 2 vt vt #EE 57 2 A
2 FTA 5 AlIA 7935 Aol digkez2 s 7149
20% Rzl EIgt T4 v 93 sUEe] 9ES W
I glom, duk AH|REY] o] opy|E]ln iy, o]o wet
AY FAEY Al it Av|Rte] ik AlEEES 9
3 2] 79 mhsof tigt Aol kAl AR 4]
Ho| aET

olggt mhse] I3t AFEE R FHF BA, AN=E
i g AEA B3 Ed¥e] {719 #olA Al SO of
3 A7 Y=o, MEFHS AR vhed ZFTE
BEAlllum<& ANES AR AT A<t 289 gt
A v 380 e AFEHo] FPdut gloy WAk
9] ofFe EFotl FEHY SARAE dElAl X3
3 % fa8A, JAdRdshe] d fH8d £4 5ol AR
&= Ad 719l RAPD (Random Amplified Polymorphic
DNA)E 7|22 = Aevks 1033 5= 9 239 o=vt
9 FATAE 24 Joy ol nHAE AEAEY &
AL Qe Ao gHA At

AEd= 8, 484, nEZE=gote] DNAZE ZgEo] 3§l
o E H3o) ARE-EH marker= EEA DNA (chloroplast
DNA, cpDNA)Z Fg/g=-go dast FA I, FA L, ATP
P 5 4 FEE 2dst=d ZAad DNAE X335t
coding A|¥-2 vl A 237} dojut Folde] AE
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S FATA RS F2 AREE™, non—codingA] &
F2 EdWol&E 7N glo] DNA vizd, AAZ #4
A oFd, T K44 Blo|l A 5 thekgl Hopo AMgE
7 g
wEbx] 2 =RoAE EFHEHA & Ao|7h gl

RAPDY] NEFRAZ gt o] g7 g2 3= EFvhs
T SFAE tHEE s EE 4 9= DNA markerg
olgst F=EFuHES AEE golstr] A A=A
o} ES AE FERRA A&staRel 4t nksol e
A oFEEE f5EI Qe EAIFC] glo] €A vl 44
A EAE mofsta, ghabe] A9 dAY uhsdt dAE
Hsg & A& $ 9t markerE /NW3taA} ST

2L
B

oy

1. A=

2 Aol AME vhs(Allium sativum L) SUiollA
A=l FRA (YA, T, ALk 39 dRAEE: 1%)
4 S3oA Y= AANE ks FH=2 Fdst AR
sttt 2ol AuiElE 1078A(US1~10), AAtellA] Ajul
HE 57A(SS1~5), Tl Aui=ElE 107HA(DY1~10),
dafloll A A== 10704(NH1~10), 3ol =] 4%
Hi 9+ 107HA(CN1I~10)& E&ste F 4571AE W2
(ingroup)22 3t 97 (outgroup) 2@t AFPAT VoA
Hmgoz o|&3Hd  F2(Scilla (Lindl.)
Druce)S ©o|-&3}th (Table 1),

scilloides

Table 1. Allium sativum L. with related taxa and outgroup included
in this study. Some cpDNA sequences were obtained from
Genbank,

Abbreviation
Us1
Us2
Us3
Us4
Us5
Use6
us7

Allium sativum L. (WFg) T

T
US10

Taxa(Korean name) Locality

Korea : Uiseong—gun

SS1 Korea : Seosan—si

SS2

SS3

SS4

SS5

DY1
DY2
DY3
DY4 Korea : Dandyang—gun
DY5
DY6
DY7
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DY8
DY9
DY10
NH1
NH2

NH3

NH4

NHS Korea : Namhae—gun
NH6

NH7

NHS8

NH9

NH10

CN1
CN2
CN3
CN4
L China : unknown
CN6 (exportation)
CN7
CN8
CN9
CN10

Genbank : HM640632(matK)
JX903401(ndhF)
AJ507999(trnL.—F)

Scilla scilloides (Lindl,) Druce (33 sC

2. DNA & 4 PCR 5=

DNA &2 f-5H= =S Ag4s sty ARE
Precellys®24 Homogeniser (Bertin Technologies, France)
olg3dte] HA7l &, CTAB W'Wez Zzsiqd &
E DNAE 1.2% agarose gel AolX Z7|9% %, EtBr
Amog Uv 2yolaix FF ¥VIE A vasial
E A%t s=E RIStk
2 OAFoA ARE cpDNA AFL  matK(primer
matkATF, mafK1248R), ndhF (primer ndhFSF, ndhF1318R,
ndhF972F, ndhF2110R), trnl—F"(primer ¢rnC, trnF)S
ol &3ttt Z+ A¥e FEZZ 9%t Polymerase chain
reaction (PCR) HF-g8Mo] RAL 3 DNA 20~50ng,
10X Diastar™ Taqg DNA buffer 2 5ul, 10mM<e] dNTPs
mix 0.5u¢, 10pmol®] primer Z}Z} 1wl, 2.5 unit9
Diastar™ Taq DNA Polymerase (SolGent Co., Korea)oll
total volume®| & 257} HEE FFH4LE 431 Hut
il=g

ZA€ PCR ¥hg &8 th39 zAstelA PCRe st
DNAE SZAIRh PCRY A cycleol4li= DNAS &3t
denaturationg 93l 95CA 38 < 12 denaturation
2 3t & denaturation2 95CA 202 T3 primer?)
annealingg YA matKe ZA$+= 48C, ndhF= 53T,
trnL—Fx 527094 40%, 183 primer?] L Q=
72CoNA 18R FAE WSS 353 ¥HEdE & HFHo=R
LASE primer extensions Y3l 72°ColA 587t extension
&k, PCR ¥Hg42 Solg™ Gel & PCR purification

boof mve o

system kit (Solent Co., Korea)2 2 AA|stH T,

3. Y7IME &4

ZZ3l DNA= ABI PRISM BigDye Terminator 3.1™
Cycle Sequencing ready reaction Kit (PE Applied
Biosystems, USA)SZ2 H7|MEE A3 sl cyclic
sequencing reaction L =P}t Cyclic sequencing
reaction2 AA|E PCR product 10~20ng, BigDye Ready
Reaction Mix 4uf, 5 pmol®] primerg Y1 FHSZ &
Hozl 10u7} HA ZZ3Htt Reaction condition < 9
6°CoNA 10%7F denaturations 33 &, annealing= 9
A 50CoA 5 E<oF HFE-S A]7]al, extensione 60T
oA 487t st ¥ 303 WHEsIAT

Sequencing reaction IS $P% &, sequencing Ht
Sof ZodtR] = FFEAZ lable® dANTPE A|AT]
A3l acetate®t 70% EtOHES o]83te] At E714
dL  automatic DNA analyzer system ABI PRISM
3730x1 analyzer< ©]-83}%tt,

4. AEEH

Z 46719 samplesolA] Lo Z+ Y9 forward2}
reverse WaFe] H7|MEEL Geneious pro v6.1.600=
z%, A JAF AFEFEL =ZdE T8 353
o} AEAT} gap> A9FA (missing data)2 A3,
7 A §37e] 4714 E B4 PAUP Ver, 4.0b"
2 HYAHRA (parsimony analysis)S stgon] Hijd)
HoZE  Heurestic searchE ©|83}%tt,  Heurestic
search®] optione ACCTRAN, MULPARS, 18|31 TBRS
ol-g-3t4itt,

Zy BAZS RAAEE olR7] 3}  Bootstrap
(BS)%} Jackknife (JK)™'E lg3te] 34 432 HY<
1,0003] wHEstglom, ol I S AESiE,
Kimura' s Two—parameter methods?2 AXAFE @70l
S 7122 319 neighbor—joining tree (NJ)E ARESIA
o,

Z2 ¥
1. 9|3
ol AuET Qe s FRoA $" ks

(Allium sativum) %12 5 G Zolz Z Aot o]
Holuh dHo| Fer 7tee A=d o] vkse] H7h A}
o7} dth. F=Ake] FAF vhsdl o4, T, Ailnkeel
Beols 6~8%o2 yehgon], WAy vhsl €9 vhs
T2 AN ARE FFA vhe2 ok T~12%02 T
AR vhsHEt 471§ g 2o HEHI(Fg 1).
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A : Korea(Uiseong)

D : Korea(Namhae)

C : Korea(Seosan)

E : China(importation)

Fig. 1. A photograph of Allium sativum

2, 971442 &4

o] AeliEle Rt B AN AME FIoA 5
4 k=) Wit cpDNAY malK A Fe Q7|48 &
A%t 23, F GUVIME Zole EF 763 bpR o] FolA
67271 WIl Y9, ATHeR {83 TRIAYES
IR Yepgth E=S, 97 249 Hod2 A7} 31.3 %, C
7} 15.8 %, G7} 14.0 %, T7} 39.0 %1, matKe +&
9 B3y EHS A vk GHCY dr|RAEL BF
29.8 %= UEVHTE ndhFA|Ge @714 ES E4% A1 &
B71XE dole BT 1,496 bpE °] ¥ 1,32470= W3
AReH, ATHeR §-8% FRINFELS IR YERd
ok E3 gr7] 249 BHS A7) 30.4 %, C7F 15.0 %, G
7t 15.2 %, T7F 89.4 %P1, ndhFe) F+% T Ea|7d E4
& ZAde GHCY F7IRAZLS o4, ©oF Aklmiee
29.9%°19, Eaflubsd $34F tis2 30.0 %= et
Introndt exong ZSE 4nl-F AY Gr7|x4Fe Zol=
599 bpE o] FolA 67/E w3l gien, AEFHo=z
43 FRoEEE IR Yeigt E3, 97 249
B3-S A7} 35.0 %, C7F 17.3 %, G7} 16.8 %, T7} 30.8
PRI, trol—F G+Co A7|RAFLS oA, =, A4k
s 21.5 %olH, FTARES 21.3 %= B 21.4 %
2 Yepstth(Table 2).
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Table 2. Size of maKK, nahF, trl—F and G+C contents in
different garlics

matK ndhF trnL—F
Taxon Length G+C Length G+C Length G+C
(bp) (%) (bp) (%) (bp) (%)

Us1 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
Us2 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
Us3 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
Us4 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
Uss 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
Use6 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
us7 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
Us8 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
Us9 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
Us10 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
SS1 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
SS2 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
SS3 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
SS4 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
SS5 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY1 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY2 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY3 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY4 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
DY5 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
DY6 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY7 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
DY8 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY9 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
DY10 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH1 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
NH2 763 bp 29.8 % 1484 bp 299 % 599 bp 21.5 %
NH3 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH4 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH5 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH6 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
NH7 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH8 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
NH9 763 bp 29.8% 1484 bp 299 % 599 bp 21.5 %
NH10 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.5 %
CN1 763 bp 29.8 % 1484 bp  29.9 % 599 bp 21.3 %
CN2 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN3 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN4 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN5 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN6 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN7 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %
CN8 763 bp 29.8 % 1484 bp 299 % 599 bp 21.3 %

CN9 763 bp 29.8 %
CN10 763 bp 29.8 %

1484 bp  29.9 % 599 bp 21.3 %
1484 bp  29.9 % 599 bp 21.3 %

sc 763bp  31.3% 1494bp 334% 946 bp 332 %
4671419 thsg UAICeRE  cpDNAY marK, ndhF,

trnL—FA 9L 2T {338t Neighbor—joining (NJ) trees
BA A3} nis2 3709 cladeo2 S-ESAT) group Io]
A g4t 9, @9k, AAbso] SREAL, group 119
Ae T4 mheso] f¥ENeH, group A= =4t
daobse] R SAEUT B olE  groupiltele
group I3} group IIIo] 7MA F-=L, o] EA=X} ot
Al group 13 7I7te SATAE YeERNIS (Fig. 2).
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Fig. 2. Neighbor—joining (NJ) tree showing the relative distance
among branches.

LS EFSE 46709 cpDNAQ] matK, ndhF, trnl—F
A¥E BE {33 471499 A=k (parsimony) #4
A= AA 340249 dolE ZE= ASTFE EueH, ¢
X%E  (consistency index, Ch+= 0,974, RXES{AS
(retention index, RD)+= 0,916 eI (Fig. 3).

Strict consensus AEgolA FHEE BS JKIA Zt
7} 100 %9 7t AA=R dASS o]FH EF, group I
2 =4 vk B 9, ek, A4E uhso] BS®F JKIF 96
%, 88 n= EA FAEHHA A7 5ht9] cladeZ WAl &
i oA (polytomy)E FASHAT. group 119} I BS9}
JK7} 242k 88 %, 75 %2 FRAEWA Ais Bt

group 11¢1 A 152 BS7F 64 %2 SHEYL,
group I} Halvks2 FWoA oEAE st ot
(Fig. 3).
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H
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Fig. 3. Strict consensus tree of the two parsimony tree (340
steps, Cl = 0.974, Rl = 0.916) derived from heuristic search of
combined maiK, ndhF, trl—F sequences data. Numbers below
branches are bootstrap and jackknife values greater than 50% in
1000 replicates. Refer Table 1 for taxon abbreviations.

3. cpDNA9] marker ¥4}

Algol F8EL e =Y S¢Hd o] oo o
&t o]lE AMZFH FEAA FESIULA APH 2 Ao
cpDNA®] matK, ndhF, trnL—FX|FoA 3tAE w9 9
A, A4, dnbsat G dErks 2 St
oA ZRA 2] A7IAE Zpolrt EXgthe RS FRlsh
Hor., FRAET FT ok T 4D B9 A AP
SNPs (Single nucleotide polymorphisms)e #nL—FA| S
oA 439 bp(G—A) g XA BT}, Egt, =4 of
= 7 94, 2%, Adrtsd =4 delnks, 4 v
AE FE 7Fs3 SNPstE maKA Gol|A 134 bp(A—G),
416 bp(A—G), 559 bp(C—T), 662 bp(A—G)e] 47] €]
oA FRIstR o, ndhFAGoH= 929 bp(A—G)e] 3 ¢
A oflA I ATt (Table 3).

Table 3. Haplotypes of SNPs sequences.

matK ndhF  trnlL—F
Location Abbreviation

134bp 416bp 559bp 662bp  929bp  439bp

Us A A C G A C

DY A A C G A C

Korea

SS A A C G A C

NH G G T A G C

China CN G G T A G A

%

ks F3olA uhso] 7]¥9A] 24171739 o|fxHoe R
g %, g9 ofolE AX =4EHUTE S5 1 YA
FEMES 7150] ok FE =9 A= & 5 gloy
Ao whso] SRS, A=Alrle] vk AuirIEL
2 Hol FYAlgt Ao vhse] Aufet o]go] RS ¢
alil= g

E3 o2 593 WATE QA weste] v de] of
LE= FAREHN AME Bt oplgt oAl aFel I+t
9 FEar, Foan @ FFYLEHE A A2
237 e AR A o] AA Y, anks,
Zuls 59| AE= chsict ),

| FTA 5 AlA 7493 Aldol] o= fd=l= ¢4 &5
ARER AR EREOR 13 AlFel RFEHIL A= sAHE
YAER] RO Glof duk 4n|RLe] Eto] ZhFE gk,
AR AEE gk WhHog AEY Ped, I, EF4
WS o] 83 A2 At o wet Wlele 4E 1L
+ &0 ot Aol e} A7 EXskA = st of
o] Uth. g¥tdoR ni=2 HEEY], ol ne 59
FHE AFl F5E e AFeR REFHsrE F2
¢l mAIGE Ao) Zpolof s FH4p9] Zfo] FoE FEREL QL
o F=At Sh=Al R ofEgo] &A%t

B J1E E3lY cpDNA coding X9 maiK, ndhFA
Ho|l A A Y v FAF vk groupe| HESHA FEE
), non—coding A ¥R traL-FAFA F=4t vhsat &
A4 ks F WY groupez PEEHA FEE I

o] AMZ vhs(Allium sativum L.)& AR GEZ AH

&



32 KgAK FO2 f 3E — Vol 29 No, 1, 2014

3t 4= 9J= SNPs (Single Nucleotide Polymorphisms)7}
gl et 15 g4l nhst 4 nkeS AEE 4= Q)
L SNPs: #nL-FA¥e] 439 bp (C—A)E 3RIstgoH,
A SR Y vhEd UAE thieE EE = 9le SNPs
L maKAGAA 134 bp (A—G), 416 bp (A—G), 559
bp (C—T), 662 bp (A—=G)2 47 $X|o|A EIstHoH,
ndhFAFoAE 929 bp (A—G)Q] g ARefA] Elxo
cpDNASY] 3709] marker7} Sh=Atal 4L SR, HA|E
=S AEsk= o F-8% marker’t 2 £ tiE AL &
syt o] AR et AT B2 TAY v F
Hate 5a%t A&7 g Aok,

AT B Ao AMEE FAF hso] AESHA o A
oA ojuet H22 FYUEUEA T = AW, =
Wil dxg nsd fAEE FAoE Hol = U YAy
o] dd Zog F2E} & o FEs T4 vEe §4
A2 ol 9 2749l MEHI o B2 marker Aol &
T},

Egt, ghtabalt S=4F nlse] A 7HY] Aol HYFe
gt st 71 AZF Bt A zpolet g og {4
zloloflA 7]1gt Axtz A= E T

A, Of

o

2 &

2 AFoA =t vhet S v, SXEd JdXE
=9 e AEo] oI o= QIst] AM|EZH oA 4]
¥ 7FsALS EI5IAL cpDNAS matK, ndhF, trnl—F
AGE 7 & 243 23 folgt 235 A

1 mhse] Eg) Aol FeH Pl 47t FHEA
U ok mAE Rzt glont 4 TEEE Al
Fes BASA Fah

2. Olso) 3t cpDNAY maiK, ndhF, trnL-F A 99]
3 97148S BAS Ay}, informative character
= 6AE U, & A7I4E9Y dol= 2,858 bpE
(matK A¥ 763 bp, ndhFAS 1,49 6 bp, trnL—F
219 599 bp) DNAY] 7z 9 &4 E4& ZA4st=
=9 G+Co @722 He 30.9 %= YET

3. Auh=(9d, B, AADI dAuks (e F AR
BAZR 345k ol AR et S34t vhs
& defrksdt Aiee s, w2 AXER sht
o] BAzE FAstT Y= Ao vyt

4, =4 v 4 vhee & AT 7 AE Thsdt
SNPs (Single nucleotide polymorphisms)= #nlL—F
A9 9] 439 bp (C—A) 1709 XG4 ERA= Tt

5. =4t ks WollA S ET dXF vEe & Jdxt
A 715538 SNPs (Single nucleotide polymorphisms)
L matKAFGoA 134 bp (A—G), 416 bp (A—G),
559 bp (C—T), 662 bp (A—G)9 47 $1z|olA el

stdom, ndhFA oL 929 bp (A—G)9] T 93]
ol A EI=] 3t

L

A =
B RS AAEAAUE AGATAISNAF B
s oy Andue TEW slolesd $4ANY, o o

go2 d7Hen o A=Y,
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