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Vanunya Rutavepol 2014: Partial cloning of Alcohol Dehydrogenase and
Pyruvate Decarboxylase in Physic nut under Waterlogging. Master of Science
(Agronomy), Major Field: Agronomy, Department of Agronomy. Thesis Advisor: Mrs.

Nonglak Tienseree, Ph.D. 78 pages.

The physic nut water logging stress responses were investigated to evaluate
methodologies and parameters suitable for water logging stress indicators. The twomonths old
physic nut seedlings , ‘Chai-nat’, were submerged under 30 cm depth for 15 days. Changes in
the total leaf water potential (Wt), the maximum quantum yield (@dark) and morphological
traits were monitored during the experiment. The results show that the total leaf water potential
and the maximum quantum yield were decreased along with the water logging duration. The
levels of leaf chlorosis, stem cracking and root rot were increased according with the increment

of stress duration.

Primers specific to conserve region of Alcolhol Dehydrogenase (ADH) and Pyruvate
Decarboxylase (PDC) were designed and used for PCR with first stranded cDNA template. It
yielded the 286 and 337 bp of PCR product, respectively. Nucleotide sequences were analyzed
and compared to the NCBI database. It was found that they were similar to ADH gene of
Paeonia delavayi (94%), Pyrus ussuriensis (92% ) and Gossypium costulatum (91%) and

similar to PDC gene of Diospyros kaki (92%) and Cucumis melo (91%).

Real-time PCR was performed to determine the expression levels of putative ADH and PDC
genes in leaves and roots of waterlogged physic nut for 6 12 24 48 96 and 192 hr. It was indicated
that the highest expression of ADH gene was found in leaves and roots of waterlogged physic nut for
12 hr and 6 hr, respectively. For the expression of PDC gene, the results revealed that the leaves and

roots of waterlogged physic nut for 12 hr and 24 hr showed the highest expression of PDC gene.

Student’s signature Thesis Advisor’s signature
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MINDUAUBINITUFIHING (Morphological responses)

¥ o A o Y A a J YA A > Y o
‘L!Wl’JllelNllWﬂ%ﬂ?ﬁ/‘l‘]ﬁlﬂﬂﬁ]ﬁ]ﬂ“ﬁﬁ]u mwaiwwwﬂmﬂaﬂuuﬂaqmqmuamgm

- v 2
Mmenlulunazsnaatl

91713 JU1Ma04 (chlorosis)

d‘ A a (% aoz 1 g‘/ o 9 a a (Y] aA A
mawmw%tyﬂ1Jfmnzmmuumzm“lﬁmmmgm‘umeqﬂ%ﬂﬂuaﬂmmmwam

= [ ] % 1 d' Yo ~ 1 a % dg! v 1
¥ Eﬂf‘l”l'i@ﬁ]"lillﬂus]fﬂﬂlucﬁ’lﬂLLiﬂ‘VIllﬂi‘UﬁﬂWW!ﬂﬁfJﬂ uavztnayauu UYL luIuaeNT 91013

A

v 1 v A 49! d‘d 1 A d' 1 1 2 1 A 1

mﬂa1:13Jmﬂmuiuiumumqnmmmmiumgmm’;uiﬂuﬂﬂmmazﬂwaﬂ agasud
A 9 2 A Aa X 2 A A A

DUV UINUY E]'lﬂ1§1‘]JL1’iﬁE]\WILﬂWU‘L!uu@'ﬁ]tﬂﬂiﬂﬂﬂﬁ'lﬂﬁ“ﬂﬂ TUNAUINABD NITV

Yy A

~A A 49! I o 2 o Y
311 ethylene MNNNNUUTUAUNY ethylene 31T UAIMT TUMTTA1Y chlorophyll 9911 1%
¥ a I a oA a & 1 ¥ A
TuiRailudiaes (Kawase, 1974) wagdnaumguilannningin luawisogaiimiesig
Y] a o q ¥ 3 X o s '
91113 14Un@ 3991119510 Magnesium &uiluosnilsznouves chlorophyll anad Wy bl
Y Y . .
#113092 @314 chlorophyll & (Kepka and Morris, 1967) 91AN5ANYIUDY Wample and Reid
9 o A I o Ao v X A 1A o
(1975) wunaumuazuigmimmdzlididume uaz lumaes suReInuaunaaes
J O o a a a
494 Hasnian and Sheikh (1976) wu luamwimavsginldmsniaau Tnvesduninan

~ I ~
Yosas lurznlaswiludimaos
1A Y .
@1ﬂ1§1ﬂgﬁi@ﬁ’ﬂﬂﬁﬁ (epinasty)

1 a3 ~ S Aa 9 9 9 a A [l
mmsﬂlugtﬂuNammﬂmimmaamnmiﬂmmumusl‘ugﬂﬂiz@gumimitymuhh

]
o v A o

1T o 1 a 4 3| 4 { 1 a
iy dana liinans 1asevealy aes Tuu ethylene 1iuaes Iuunidmdrnanimliing

g

] 1 4 .o A 1 9 Y a dy Y Y 1 o
@1ﬂ”|31‘]JQ Lmaaﬂuu auxin ﬂf’ﬂ’ﬂllﬁ'J‘lﬁ'Jllsluﬂﬁﬂi$ﬁjujﬁlﬂﬂf’JTﬂTiullﬂﬂ’JﬂWuﬂu
v o [ 4 @ . I
(U2§@il, 2541) Ishak (1992) siamsane luvyuuaziithaziiie ldsvaamtimauiy
[ [ o a 1 [ < A =1 o & 1 a3
TSYLLINTINN NUN ﬁ]”l‘iJ”IﬂSl,'ﬂﬂi’)”l'f‘l"lihl‘]_li,jj i’]EJN':T’J@LS'JL?J@L‘]J%fl”]Jme”]Jﬂ‘]J“IIL‘lH R R BRIIEY

da X ° < '
A FRR RV FFVRLY ethylene VILﬂﬂﬂlUiUﬁ]TﬂTﬂSﬁﬂgﬂﬂ’ﬂﬂlHH



11

v
21mM35N911 Aen uazNa (abscission)

A 1 ° v A a o A EY ? ' s
wesn lansahauldiiesnnanzvinesndnusuilownvindesaniiegiy
] Y 1 A k4 Ao & '
a1y 90 aunsagaaisensundunseansla Tasmwe lulaswunsuiluaens
1 1 4 { I %) a
a1 Tdsan o laiaiee wesnn luTasnugnldsuiumedrenszuiumsa luas

a v .. . A A 1 a % ’.3 1 zgzl.l =) 1 =
W% (denitrification) Tasuuanizenegluaumaz luinluazimianiu lunseeuazas

A 1 13 o Y A =\ ?; a ay
Tulaswuesnainlufiun uanazihlnluniioguindieongduas mamsnaly aen tag wa

A1A1AY (Jackson and colmer, 2005)

9 1 a . .
MIa519¥09lan1Is (lenticel formation)

) (] a A 1 A A Y Aa o Y A A < I
ﬂﬁﬁﬁwmtﬂﬂmaiﬂa %mLﬂﬂﬂmmmW‘U%mnmmﬂumam fﬂzmmﬂuiﬂﬂ
I A o Y A Y 1 (] Y I F)
LLWaLW]ﬂlﬂ1!1/]']\1‘EJ']'J@'IN‘II'J'NWTFJWHJEJ']'JGU’EJ\‘]ﬁ']ﬁ‘L! 11611mﬂmtmulummmmﬂﬂmum&m
1 = a A a A~ da! 1 a g =
L‘]J?I'l ﬁ]umﬂlmﬂﬂizmm 1 EUNUNT NFUNTUANDNDIGUINVY EIJUTQGIJ@QGB@QLﬂﬂﬂﬂZN
X Yy =R . a X A A a g a o 3 Y A
ellu'lﬂsl,WiUu"Uu@'liJUl‘]J@’Jﬂ %3 lenticel 1UNAVULAYIN ﬂiﬂlﬂﬂlﬂullﬂﬂﬁﬂ\iﬂ‘l‘lﬂ‘lﬂ LUDIN
di‘ A a ) ' j’ A A J = o ] a 1
IHBLYDUITLIN lenticels VSLHANANIINIUDIYDDUC) Tﬂﬂlcﬁﬁaﬂgﬁﬂ\‘lﬁﬁﬂgﬂaﬁﬂﬂ HBDIIN
] 1 o = Y] = o 9 ~ ~ 0 o 9
FEUINITCUINEEAQAUINUASLTAANANUIUN %\‘1ﬁ’lﬂJ’liﬂ‘ﬂ’lT‘iuTﬂ!Laﬂ!ﬂaﬂullﬂﬁﬂﬂﬂWﬂu@ﬂqﬂ
pgaazalniioni 14 lunszurumsmelaveany (heuls, 2539) 518911439899 Hook e
1 1 4 a v %’ 1 ! = o ] .
al. (1970) NA1 WONAHTYNUAN1IZUNIWNUNIZANMIAZ lenticel Y a0 lenticel
a 49! 1 g‘; A oy a 4 a = g
miﬁmﬂmluiummiﬂmlmmaamqu@m‘iﬁlimu Iﬁﬂlcﬁaﬁwni\‘lﬂll'l (parenchyma) Glf\‘ll,ﬂu
P @ T o 1 é’, é’, 4 v W ]
L“]fﬁaﬁTJWUQU'NFOZL!’UQGI'JG],HLLH'NI'NG] ﬂﬂuuummamuauau L%ﬁaﬁ]%ﬁﬂﬁﬁﬁﬂu@ﬂ’lﬁ
o o A 1a o s O 7 @ o o4 19 & a
NN meawmfﬂuqﬂﬂumaaﬂﬂg@lﬂﬂumaaﬁlumuﬂaigﬂﬂm Lmzﬂumaaﬂﬂgiu%umw
Ja 9 3 ' a p A a2 o Y &
Lﬂ’f]illﬁiﬁll@ﬂﬂﬂﬂﬂl:lﬂa'IEJHJ‘L!TE']EJ!,W]ﬂ Iﬂfﬂ/‘l'ﬂ'ﬂﬂ’lilﬂﬂ lenticel ﬁi’e‘)i’e‘)ﬂlmﬂUinmamuLﬂu
v ' 9
@ﬂﬁwaﬂlﬂmaﬂmﬁ]uuasL@mﬁﬁuﬁmwﬁu (McNamara and Mitchell, 1991) ﬁﬁTﬂQTuﬂTﬁﬁﬂH’]
A o . Y A A A o . A A 9
1NYINU lenticel Iﬂﬂ Armstrong (1968) hlﬂﬂfn'l')%il'ﬂwGI)'LWGI)'ﬂJﬂ‘]Jﬂ133“17]3%W%%$3Jﬂ15ﬁ51\1
Y 9
a ] 1 9 a 1
lenticels “ﬁullazﬁ]gLﬂﬂﬁuiuﬂf’)ﬁlﬁﬂﬁ]"lﬂﬂ"lillWi"’U@Qﬂ']"]ff‘)f‘)ﬂ"]f!ﬁ]ill"fﬁq rhizosphere (I8
Hook et al . (1970) Tanp luduna) nuansnan ethylalcohol, acetaldehyde 418 ethylene
[ o a () a g}/ 1
ZLUNTDDNN lenticels uuimﬂﬂmmmﬁ}uﬁm Llﬂ$ﬂ']"]ff’]f’]ﬂ"]fﬁ]l!l!ﬂﬁﬂTﬁLLWﬁlegl}"Wl"N

. 2 o q YA Y Yo A 9 A ! v 2 v
lenticels ﬁ]\WIﬂ‘I’TW‘If]lﬂiﬂ’EJ@ﬂ"]ﬂ’ﬂuLL?JL?J’(’)’EJQEHEJG',@E‘TﬂTJgHTVI'Jll]lﬂ



12

AFINATINNLAY (adventitious root)

a a 1 ra A a 9 %’ 1 I v W A
mananiey daulvgmnanuina lauauluanimiman dumsdivave sy
1 % 1 . a3 o { g’/ v J {
Iemuapaa MU Unie (Bardford and Yang, 1981) Taoiludnuaziny lanaluwugh
1 1 aol 1 L a Y] J { 1 %’ 1 .
nuuag lunuasanmiimiy uadrumnizna lunugasinuasan Wiy (Kozlowski
a 1 iol ]
and Pallardy, 1982; Kozlowski,1984) 81§7@i (2549) 1/38UMeuN13A0UaU0IA0 AN NN
- y : y y
deluiivasznauas 4 ¥ia Ao 1AIN AnNe UuduazuI WU VIDHUEWNTONUI
' Y A = o = 9 a a d%l A 9 a (Y %’
nanlaangauune 25 JutagwuniimsadnnnienatuiloAu I UWTYy N U W
[ % 9 g‘/ 9 a Y Y T A a d' 1A a 9 d'
NN auuutuadusniay ladnnivaszgaunsriiadus uanasniay launiige
" v ~ 9 Ad 9 = [ [
LAY INHY (2544) WUNHUFATIAWNMI 31950759 Taslgszeznaniied 14 Junaingn

v A J

y o 9 9 ldy A ] v o a FY
u’](’ll\iﬂﬁ'lll'liflﬁi'l\ii'lﬂvlﬂ FUUYIIUN ﬂﬂgl,m\lmlzllﬁ’;u%’miummeaﬂ%munﬂﬂu

L]

AFLUIUMTHI D (McNamara and Mitchell, 1991)

A o o 9 .
MIBAAINIEIAU (shoot elongation)
A A Y a o %’ 1 13 aan v A v o A Y
1uW%%@aﬂLwﬁvmuﬂum%zm‘mmgmuizﬂznmmu ﬂgil'J'J@Ju']ﬂWﬂW'ﬂ‘]Jﬁﬂﬂ'JLW@ﬂlﬂ
! WA KLE a o 9y X2 A gy ¥ < o = =
arugen nanuin i la Tasmstadiduvieldniuiiilaes) uazsinazdlumsneuauedn
, ¥y d ' a & o 9 ¥y A A d A o Y ' 3 = o
ADUUNLII hlmﬂuﬁﬂwﬂmﬁmmﬂﬁm@gﬂ@m NBUWNWFUANISYAATIAUDYINTIALTI BIVS NN
Y kY a L%I A ya ? A a ¥ 1 =
ﬂlﬁﬁauﬂ@ﬂ”lﬂaaﬂm%ummu LWﬁwmnmclﬂamuma’aﬂqﬂfauazmﬂiummﬂﬂﬂ Iagy
o 1] [ 4 "9 dy A a [ 9 30'
LA IUNITFIUATISHUUTAININNIINY mm’ﬂ‘uﬁu@\umuumluwsvmwuﬂ'lnﬁmﬂaﬂelwm
1 % 9 T =K 1 1 A ] 9 4 A o & Y1
NIUNIAU Lzﬂﬂmmmu;‘gmmmmuﬂ@ﬂ NWHLYU ﬂJT?IWﬂﬂLiNﬂﬂ@?Lﬁﬁﬂﬂquﬂﬂu (Jackson
and colmer, 2005) Hofman-Benning and Kende (1992) wu Mmasmih lfinamsgadiveain
1 ?,’ 1 Yo a a [ v J ag 9 %,‘ = A %
ﬂluﬁgﬁ'J'N‘Ll']‘ﬂ'JiJllﬂﬁ‘iJ@VI‘E‘WZ’IZI]TﬂﬂUTNﬁNWH‘ﬁﬂlﬂQL@‘ﬁﬁu uay GA Lmzmlmnuu”laﬂ N1TYANI
] %I ] % 1 ? .
ﬂlﬂﬁﬂ?@ﬂgﬂﬁigﬁj'l\?u’lclfl')ilgﬂﬂ')ﬂﬂﬂjﬂﬂﬂﬁi'lﬁﬂu"ufN glbberelhns 1ay ABA fl]’lﬂﬂ’]iﬁﬂ‘ﬂ’l
1 a I o v a % 901 1 % o a
WUN Lﬂﬁaugﬂumﬁuuﬁquﬂﬁ]ﬂi‘iwum gibberellin G?Nﬁm‘wumm%z%ﬂuiiﬁlﬂﬂﬂ1iﬁ$ﬁn
ag [ Y a @ o I Y a A @ 9 9
VIO TAU ﬂ11ﬂ!ﬂ@ﬂ’l§ﬁﬂi$ﬂﬂﬂl@ﬂ ABA ﬂ181ulmaaLﬂuwa1ﬁLﬂﬂﬂﬁﬂﬂmﬂj’aw’e‘)ﬂammm

913919 gibberellin (Jackson, 1982)



13

MINDUAUDITZAUMEBINA (Anatomical responses)
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between  between

Parameter 0 and 7 0and 15

Days Days

0 1 2 3 4 5 6 7 8 9 10 15

Yt -183.3  -140 -216.6 -130 -550 -383.3 -400 -516.6 -583.3 -383.3 -333.3 -403 181.83 119.86
@dark

-cut leave 0.847 0.81 0.801 0.818 0.844 0.802 0.787 0.778  0.819 0.76 0.74  0.67 -8.15 -20.90

-continue leave  0.827 0.81 0.827 0.858 0.858 0.797 0.801 0.802 0.823 0.80 0.75 0.7 -3.02 -15.36
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d‘ o v A = d a g J A a 4 ~
AN S fﬂﬂllu”lﬂﬁI’E]UI‘VIWU’EN@]Lﬁlulﬁlﬂﬁﬂ'ﬂlﬂﬂiﬂﬂll‘WimﬂieUﬂﬂﬂu ADH g PDC

[

aaud

ADH

PDC

GAGTCCGACTCTCTTTAGTGATACACAGTTGTTCATAGAG
GATCTCTTGCAAAGATCAATCCCTTAGCTCCTTTGGATAA

AGTCTGCATTCTTAGTTGTGGTATCTCAACAGGACTTGGT

GCGACATTGAATGTGGCTAAACCAAAGAAAGGTTCCTCA

GTTGCTGTTTTCGGATTAGGAGCTGTAGGCCTAGCAGCTG
CAGAAGGTGCAAGAATTGCTGGAGCATCTAGGATCATTG

GGGTGGATTTGAACCCAAAGAGGTTTGAAGAAGCCAAGA
AGTTTGGAA

CACCATGGTGTATCCACCATTGTTGATCAAGAAGATGATA
GTCCTCTGTCCACATCGCAGCATTGTTG
AAATATCTTGAGCAGTCACCTGAAAGCTACCATCACCAA
AGCAATCACACGCTTCTCTGGCGAGCCTGAGCATACC
GAAAAGTGGCACGGACTGGCCACCCGCCTCTGTGTACTG
GGTATCGTCCTCTCACCCGCTATGGGTCGATGAGTATCTG
GGGTAATATGGACAACCGTATGGGGCGTGGCACATCATC
CGCTGTTTGTTTCTTCTACTATTGTTGATGGGAATAATGT

TGATTTTAGTCCTCTAACAAGTGATGATTCTACTG
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ot wuiiong le lndnsmazd Idinasnaeuanumieusudoyadiduing To
Induesdu PDC uaz ADH lugiudeya GenBank Tasl¥l1lsunsuduFag BLASTN wumn

S1euiing Te Indvesdiduegauiifianin Tnswesvestu 4pa luaysiany
wiounudwuiiing T Indvestu 4ADH luiyna18¥ia 1% Paconia delavayi 94 %
(Accession no. AEL75248.1), Pyrus ussuriensis 92 % (Accession no. AEL75248.1) Uag
Gossypium costulatum 91 % (Accession no. AAC14952.1) Uag Leavenworthia uniflora 89%
(Accession no. AACT79369.1) (M3l 6) tiazdduiiang Te lndvesdidogauiidanning
weiuedu PDC luaydiianumilounudduiiong Te lndvesdu PDC Tu PDC Diospyros
kaki 92 % (Accession no. ACI41985.1), Cucumis melo 91%(Accession no. AIC36754.1)
Fragaria vesca subsp. vesca 89 % (Accession no. XP_004293926.1) 18 Arabidopsis thaliana 78 %

(Accession no. NP_200307.1) (19 199 7)


http://www.ncbi.nlm.nih.gov/protein/470115478?report=genbank&log$=prottop&blast_rank=88&RID=VEPGV6WU014
http://www.ncbi.nlm.nih.gov/protein/15240423?report=genbank&log$=prottop&blast_rank=16&RID=VEPGV6WU014
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A = o v a = J a g ' A o N ¥ 4 =
M1519N 6 ﬂﬁmﬁEJ‘]JL‘V]EJ‘]JaWHJ‘L!’J?‘IaT’E]Ul‘lflﬂﬂl@ﬂﬂl@umﬂﬁlmﬁﬂmiw‘ﬂllﬂiﬂﬂ]lWﬂll@i"‘U’ENEJL!

v [T

ADH luajdnudrauiiong le lndves 4D Tugiudoya Genbank

Description Max Total Query  E value Ident Accession
score  score cover number
Alcohol dehydrogenase 99.4 99.4 92% 3e-24 92% AEL75248.1

(Pyrus ussuriensis)

Alcohol dehydrogenase 100 100 92% 8e-24 94% AAB70172.1

1B (Paeonia delavayi)

Alcohol dehydrogenase 97.8 97.8 92% 9e-24 89% AACT9369.1

2 (Leavenworthia uniflora)

Alcohol dehydrogenase 1 99.8 99.8 92% 6e-23 90% AEC13713.1

[Brassica rapal

Alcohol dehydrogenase 2 99.8 99.8 92% 7e-23 90% AHJ37544.1
[Leavenworthia crassa]

Arabis alpina]

Alcohol dehydrogenase 98.2 98.2 92% 8e-23 91% AAC14952.1

[Gossypium costulatum]



http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_330414748
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_330414748
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A - o v a s a g v Ao 2 ¥ ¢ -
MINN 7 ﬂ"lil,lldiEJ'iJmEJ'iJaW]‘]J‘L!’JﬂaIBTV]ﬂGUENﬂl,@u&ﬁ]ﬂﬁn%ﬁﬂlﬂﬁ'l%ﬂllﬂ‘ﬂ'lﬂhh\lﬁLN@T’IJ’ENEJ‘L!

o v A

pDC Tuayanudauiion

alo'lndves PDC lugudoya Genbank

Description Max Total Query  Evalue Ident Accession
score  score cover number

putative pyruvate 76.6 76.6 32% 4e-14 92%  ACI41985.1

decarboxylase 3

[Diospyros kaki]

pyruvate/alpha-keto acid 72.8 72.8 92% 2e-12 91% AIC36754.1

decarboxylase [Cucumis

melo]

PREDICTED: pyruvate 73.6 73.6 30% 8e-13 89%  XP_004293926.1

decarboxylase isozyme 1-

like [Fragaria vesca

subsp. vesca]

PREDICTED: pyruvate 74.3 74.3 32% Se-13 86%  XP 003529168.1

decarboxylase 1 [Glycine

max)

pyruvate decarboxylase-2  77.0 77.0 32% 6e-14 78% NP_200307.1

[Arabidopsis thaliana]



http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_209167922
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_209167922
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_209167922
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_648833626
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_648833626
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_648833626
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_470115478
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_470115478
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_470115478
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_470115478
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_356521044
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_356521044
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_356521044
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_15240423
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_15240423
http://www.ncbi.nlm.nih.gov/protein/470115478?report=genbank&log$=prottop&blast_rank=88&RID=VEPGV6WU014
http://www.ncbi.nlm.nih.gov/protein/356521044?report=genbank&log$=prottop&blast_rank=72&RID=VEPGV6WU014
http://www.ncbi.nlm.nih.gov/protein/15240423?report=genbank&log$=prottop&blast_rank=16&RID=VEPGV6WU014

53
MIANYINIUEAIDONVEYU ADH ttaz PDC AIENAIA real-time PCR
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A~ o v

ponuuy Inswesnianus umzAUBY ADH taz PDC d1%51% real-time PCR 910
o v A = J ad 1 A a 4 = 1o 9y
dduiiing T lndvesdouegauiinann lwswesvestu 4pH uaz PDC Tudijs Tagld
. o P |dy9} Aaan
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aad & 1 o ' A o L~ 1 9 4
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o A
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o 2 3 o 1o A
lasuammihmauiuszeznar 6 12 24 48 96 uaz 192 2149 HAZVINTINVOIA AN
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o A
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U
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= A 2 1o Yo O 2 = < ~
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U
3 1

Y ] 1 1 1
nad 185 uan1miiNIy NAUUMITUAAIDBNVIU ADH FiSNanadazaanludgluan 24

v H 9
48 96 1Az 192 %2 113 MUAIAY (0NN 6) TuaIuMsuaaI0enYIeU ADH Tus Ny
1 [+ H Q‘/ H U % g 1
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