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리아 부계 유전양상 구명 및 내저온성 연관 유전자 분석

- 유전체 데이터 기반 내저온성 연관 분자마커 개발

- 내저온성 관련 유전자군의 분석

보고서 면수

페이지143



:○

1)

2)

3)

○

1)

-

2)

- ( , )

-

3)

- NGS

-

-

○

○

- 5

- 6

: , ,○

○

- 2 , 4

- 3

○

-

( , )○

- , F1

○

- , 14

10

○

- (AP2/EREBP, dehydrin, SOD, APX, CAT)

( )

○

○

○

○

cucumber
chilling

tolerance
variety

molecular

marker

genome

sequencing



1. ···································································································· 1

2. ······························································································ 18

3. ······································································· 131

4. ························································································· 138

. ·············································································································· 140



- 1 -



- 2 -



- 3 -



- 4 -



- 5 -



- 6 -



- 7 -



- 8 -



- 9 -



- 10 -



- 11 -



- 12 -



- 13 -



- 14 -



- 15 -



- 16 -



- 17 -



- 18 -

μ



- 19 -



- 20 -

μ



- 21 -



- 22 -



- 23 -



- 24 -



- 25 -



- 26 -



- 27 -



- 28 -



- 29 -



- 30 -



- 31 -

           



- 32 -

           



- 33 -

           



- 34 -

           



- 35 -

           



- 36 -

           



- 37 -

           



- 38 -

           



- 39 -



- 40 -



- 41 -



- 42 -



- 43 -



- 44 -



- 45 -



- 46 -



- 47 -



- 48 -



- 49 -



- 50 -



- 51 -



- 52 -



- 53 -



- 54 -



- 55 -



- 56 -



- 57 -



- 58 -



- 59 -



- 60 -



- 61 -

 



- 62 -



- 63 -



- 64 -



- 65 -



- 66 -



- 67 -



- 68 -



- 69 -



- 70 -



- 71 -



- 72 -



- 73 -



- 74 -



- 75 -



- 76 -



- 77 -



- 78 -



- 79 -



- 80 -



- 81 -



- 82 -



- 83 -



- 84 -



- 85 -



- 86 -



- 87 -



- 88 -

( A

)

( B

)



- 89 -



- 90 -



- 91 -

( A

)

( B

)



- 92 -



- 93 -

( B

)

( A

)



- 94 -



- 95 -

(A

)

(B

)

(C

)



- 96 -



- 97 -



- 98 -

( A

)

( B

)

( C

)



- 99 -



- 100 -



- 101 -



- 102 -



- 103 -



- 104 -



- 105 -

0.2

ERF 
subfamily

DREB 
subfamily

AP2 
subfamily

RAV 
subfamily

Soloist 
group

A1

● Cucumber cv. Chinese long
● Melon
● Watermelon
● Bitter gourd
● Arabidopsis



- 106 -

 AT4G25470.1 | Symbols: CBF2 DREB1C FTQ4 ATCBF2

 Csa5M155570.1

 evm.model.Chr5.580

 gene 1CSB10A v1 contig 4381

 Cucsa.302750.1

 MELO3C005629T1

 Cla011488

 MOMC2 838

 Csa5M174570.1

 Cucsa.166340.1

 evm.model.Chr5.834

 MELO3C005367T1

 Cla002330

 AT5G51990.1 | Symbols: CBF4 DREB1D

 AT4G25480.1 | Symbols: DREB1A CBF3 ATCBF3

 AT4G25490.1 | Symbols: CBF1 DREB1B ATCBF1

 Csa3M180260.1

 Cucsa.251030.1

 evm.model.Chr3.1638

 MELO3C006869T1

 Cla006212

 MOMC16 201

 AT1G12610.1 | Symbols: DDF1

 AT1G63030.1 | Symbols: ddf2

 Csa3M751440.1

 Cucsa.378450.1

 gene 2CSB10A v1 contig 4841

 evm.model.Chr3.3373

 MELO3C009442T1

 MOMC32 103

 Cla017719
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0.1

Cucumber cv. Borszczagowski

Arabidopsis CBF1/DREB1B

Arabidopsis CBF4/DREB1D

Arabidopsis CBF2/DREB1C

Arabidopsis CBF3/DREB1A

Arabidopsis DREB1F

Arabidopsis DREB1E

Cucumber cv. Borszczagowski

Wild cucumber

Cucumber cv. Chinese long

Cucumber cv. Gy14

Cucumber cv. Gy14

Cucumber cv. Gy14

Cucumber cv. Gy14               

Wild cucumber

Wild cucumber

Cucumber cv. Chinese long

Cucumber cv. Chinese long

Cucumber cv. Chinese long

Wild cucumber

Melon

Melon

Melon

Melon

Watermelon

Watermelon

Watermelon

Watermelon

Bitter gourd

Bitter gourd

Bitter gourd

Clade I

Clade II

Clade III

Clade IV
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sa3M180260.1 :
ucsa.251030.1 :
vm.model.Chr3.1638 :
ELO3C006869T1 :
la006212 :
OMC16_201 :
T4G25480.1 :
T4G25490.1 :

MDSFSTFNYEDYFSSSESSNC-RLPIFSDEDFM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MDSFSTFNYEDYFSSSESSNC-RLPIFSDEDFM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MDSFSTFNYEDYFSSSESSNC-RLPIFSDEDFM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MDSFSNF-YEEYFSSSESSNC-RRPIFSDEDFM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MDSFSTF-YEDYFSSSESSNS-RRPIFSDEDIM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MEPFPSF-YEEYLSSSESSSCRRRALFSDEEVM--LAASNPKKRAGRKKFKETRHPVYRGVRRRNSGKWVCEVRE
MNSFSAF-SEMFGSDYESSVS------SGGDYIPTLASSCPKKPAGRKKFRETRHPIYRGVRRRNSGKWVCEVRE
MNSFSAF-SEMFGSDYEP---------QGGDYCPTLATSCPKKPAGRKKFRETRHPIYRGVRQRNSGKWVSEVRE

: 72
: 72
: 72
: 71
: 71
: 72
: 68
: 65

sa3M180260.1 :
ucsa.251030.1 :
vm.model.Chr3.1638 :
ELO3C006869T1 :
la006212 :
OMC16_201 :
T4G25480.1 :
T4G25490.1 :

PNKKSRIWLGTFPTAEMAARAHDVAAIALRGFTACLNFADSAWRLPVPASADARDIQKAAAEAAEAFRPSESDGS
PNKKSRIWLGTFPTAEMAARAHDVAAIALRGFTACLNFADSAWRLPVPASADARDIQKAAAEAAEAFRPSESDGS
PNKKSRIWLGTFPTAEMAARAHDVAAIALRGFTACLNFADSAWRLPVPASADARDIQKAAAEAAEAFRPSESDGS
PNKKSRIWLGTFPTAEMAARAHDVAAIALRGLTACLNFADSAWRLPVPASTDARDIQKAAAEAAEAFRPAESDGS
PNKKSRIWLGTFPTAEMAARAHDVAAIALRGLTACLNFADSAWRLPVPASADARDIRKAAAEAAEAFRPVESCGS
PNKKSRIWLGTFPTAEMAARAHDVAAMALRGRSACLNFADSAWRLPLPASPDPRGIQKAAAEAAEAFRPVESDGS
PNKKTRIWLGTFQTAEMAARAHDVAALALRGRSACLNFADSAWRLRIPESTCAKDIQKAAAEAALAFQDEMCDAT
PNKKTRIWLGTFQTAEMAARAHDVAALALRGRSACLNFADSAWRLRIPESTCAKDIQKAAAEAALAFQDETCDTT

: 147
: 147
: 147
: 146
: 146
: 147
: 143
: 140

sa3M180260.1 :
ucsa.251030.1 :
vm.model.Chr3.1638 :
ELO3C006869T1 :
la006212 :
OMC16_201 :
T4G25480.1 :
T4G25490.1 :

SVDDSRTENGMMMET--TTP--ENLF-YMDEEAVFGMPGLLEDMAAGMMLPPP----QHFRDDMDFYSDVSLWSY
SVDDSRTENGMMMET--TTP--ENLF-YMDEEAVFGMPGLLEDMAAGMMLPPP----QHFRDDMDFYSDVSLWSY
SVDDSRTENGMMMET--TTP--ENLF-YMDEEAVFGMPGLLEDMAAGMMLPPP----QHFRDDMDFYSDVSLWSY
SVDDSRTENGMMAET--TTP--ENVF-YMDEEAVFGMPGLLEDMAAGMMLPPP----QHFRDDMDFYSDVSLWSY
SADDSRTENEITAET--TQ---ENVN-YMDEEAVFGMPGFLEDMAAGMMLPPP----QHFRDDMDFYSDVSLWSY
SVDDPRQENGTAAET--TAPPSENVFYYMDEEAVFGLPGLLEDMAAGMMLPPP----QHFRDDKDFYDDMSLWSY
T-DHGFDMEETLVEAIYTAEQSENAF-YMHDEAMFEMPSLLANMAEGMLLPLPSVQWNHNHEVDGDDDDVSLWSY
TTNHGLDMEETMVEAIYTPEQSEGAF-YMDEETMFGMPTLLDNMAEGMLLPPPSVQWNHNYDGEG-DGDVSLWSY

: 213
: 213
: 213
: 212
: 211
: 216
: 216
: 213

Melon

Watermelon

Bitter gourd

Wild cucumber

Cucumber cv. Chinese long

Cucumber cv. Gy14

Arabidopsis CBF3/DREB1A

Arabidopsis CBF1/DREB1B

Melon

Watermelon

Bitter gourd

Wild cucumber

Cucumber cv. Chinese long

Cucumber cv. Gy14

Arabidopsis CBF3/DREB1A

Arabidopsis CBF1/DREB1B

Melon

Watermelon

Bitter gourd

Wild cucumber

Cucumber cv. Chinese long

Cucumber cv. Gy14

Arabidopsis CBF3/DREB1A

Arabidopsis CBF1/DREB1B
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Group I

● Cucumber cv. Chinese long
● Melon
●Watermelon
● Bitter gourd
● Arabidopsis
● Rice
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Csa6M358710.1 :
Cucsa.077690.1 :
gene_1CSB10A_v1_cont :
evm.model.Chr6.2030 :
MELO3C026550T1 :
Cla021949 :
ClCG08G009610.1 :
MOMC91_10 :
AT1G20440.1 :
AT1G20450.1 :
AT1G76180.1 :
AT4G38410.1 :
LOC_Os02g44870.1 :

MA-DYDNKKVEEGV-----QEGGV---EATDRGLFD-FLGKKKEEEQAEKPSVHEEEVVVVTEQMEKVEVSEPSHKVEQ-------
MA-DYDNKKVEEGV-----QEGGV---EATDRGLFD-FLGKKKEEEQAEKPSVHEEEVVVVTEQMEKVEVSEPSHKVEQ-------
MA-DYDNKKVEEGV-----QEGGV---EATDRGLFD-FLGKKKEEEQAEKPSVHEEEVVVVTEQMEKVEVSEPSHKVEQ-------
MA-DYDNKKVEEGV-----QEGGV---EATDRGLFD-FLGKKKEEEQAEKPSVHEEEVVVVTEQMEKVEVSEPSHKVEQ-------
MA-DCENKKVEEGV-----QEGGV---EATDRGLFD-FLGKKKEEEQAEKPPVSEEEVVVVTEQFEKVEVSEPSPPVHKVEVEE--
MA-EYENKKIEEGV-----QESGV---EATDRGLFD-FLGKKKEEEEKPHVAAPEEEVVVVTEHFEKVEVSEPPPPVHKV------
MA-EYENKKIEEGV-----QESGV---EATDRGLFD-FLGKKKEEEEKPHVAAPEEEVVVVTEHFEKVEVSEPPPPVHKV------
MA-DYENKKIEGEV-----GEE-I---EAKDRGLFD-FLGNKKEEEK----PQSAEEVIVVTEQFEKVEVSGPKVE----------
MAEEYKNNVPEHETPTVATEESPATTTEVTDRGLFD-FLGKKEEEVK------PQETTTLESEFDHKAQISEPELAAEHEEVKENK
MAEEYKNTVPEQETPKVATEESSA--PEIKERGMFD-FL-KKKEEVK------PQETTTLASEFEHKTQISEPESFVAKHEEEEHK
MAEEIKN-VPEQEVPKVATEESSA---EVTDRGLFD-FLGKKKDETK-------PEETPIASEFEQKVHISEP-------------
MA-DHPRSTEQQE------ADAAA----SKGCGMFD-FLKKKPEDVH------SSENARVTKE-----------------------
ME-DERNTESHQG------GEAAE-QVEVKDRGLFDNLLGRKKDDQPEEKK--HEEELVTG---MEKVSVEEPKKEEHH-------

: 69
: 69
: 69
: 69
: 74
: 70
: 70
: 61
: 79
: 76
: 61
: 45
: 66

Csa6M358710.1 :
Cucsa.077690.1 :
gene_1CSB10A_v1_cont :
evm.model.Chr6.2030 :
MELO3C026550T1 :
Cla021949 :
ClCG08G009610.1 :
MOMC91_10 :
AT1G20440.1 :
AT1G20450.1 :
AT1G76180.1 :
AT4G38410.1 :
LOC_Os02g44870.1 :

------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GEDGEKKKKK-----------------KKGLKEKLKEKLGGGE
------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GEDGEKKKKK-----------------KKGLKEKLKEKLGGGE
------------EEEEKKPSLLEKLTRSDSSSSSHE--------------------------------------------------
------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GEDGEKKKKK-----------------KKGLKEKLKEKLGGGE
------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GEDGEKKKKK-----------------KKGLKEKLKEKLGGGE
------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GENGEKKKKK------------------KGLKEKLKEKLGGGE
------------EEEEKKPSLLEKLTRSDSSSSSSSDEEE---GENGEKKKKK------------------KGLKEKLKEKLGGGE
------------EEHEKKPTLLEKLHRSDSSSSSSSDEEE---GEGGEKKKKK----------------KKKGLKEKLKEKLGGDG
ITLLEELQEKTEEDEENKPSVIEKLHRSNSSSSSSSDEE----GEEKKEKKKK----------IVEGEEDKKGLVEKIKEKLPGHH
PTLLEQLHQKHEEEEENKPSLLDKLHRSNSSSSSSSDEE----GEDGEKKKKEKKKKIVEGDHVKTVEEENQGVMDRIKEKFPLGE
------------EPEVKHESLLEKLHRSDSSSSSSSEEE----GSDGEKRKKK---------------------KEKKK-------
------------PKEEEKPSLAERFHLSDSSSS---DEEA---GENGEKKEKK---------------------KKKKKNEVAEDQ
------------AEGEKKESLLSKLHRSSSSSSSSSDEEEEVIDDNGEVVKRK----------------KKKGLKEKIKEKLPGHK

: 123
: 123
: 93
: 123
: 128
: 123
: 123
: 116
: 151
: 158
: 103
: 92
: 124

Csa6M358710.1 :
Cucsa.077690.1 :
gene_1CSB10A_v1_cont :
evm.model.Chr6.2030 :
MELO3C026550T1 :
Cla021949 :
ClCG08G009610.1 :
MOMC91_10 :
AT1G20440.1 :
AT1G20450.1 :
AT1G76180.1 :
AT4G38410.1 :
LOC_Os02g44870.1 :

EEKKEEEAKKHEHEHEHEAVP-----------------------------IPVEKVEEAA----------HPEEKKGFLDKIKEKL
EEKKEEEAKKHEHEHEHEAVP-----------------------------IPVEKVEEAA----------HPEEKKGFLDKIKEKL
------------HEHEHEAVP-----------------------------IPVEKVEEAA----------HPEEKKGFLDKIKEKL
GEKKEEEAKKHEHEHEHEAVP-----------------------------IPVEKVEEAA----------HPEEKKGFLDKIKEKL
EEKKEEEA----KKDEHEAVA-----------------------------IPVEKVDDAA----------HPEEKKGFLEKIKEKL
EERKEEA-----KEHEHEAVA-----------------------------IPVEKVDDAA----------HPEEKKGFLDKIKEKL
EERKEEA-----KEHEHEAVA-----------------------------IPVEKVDDAA----------HPEEKKGFLDKIKEKL
EEKKEEAKEHE-HRHDHEAVA-----------------------------VPVEKVDDAA----------HSEEKKGFLDKIKEKL
DKTAEDDV----PVSTTIPVP-----------------------------VSESVVEHDH----------PEEEKKGLVEKIKEKL
KPGGDDV-----PVVTTMPAP-----------------------------HSVE--DHKP----------EEEEKKGFMDKIKEKL
------------PTTEVEV---------------------------------------------------KEEEKKGFMEKLKEKL
CETEEK--------------------------------------------IPAGIGHEDG-------------KEKGFMEKIKDKL
DHAGEHAPP---PAATGFPAPAPPASVVTAAPTPAPAPVVTHGDHHHDTAVPVEKIEGDHAKTEATLPRAPEEEKKGFLDKIKEKL

: 170
: 170
: 128
: 170
: 171
: 165
: 165
: 162
: 194
: 198
: 126
: 121
: 207

Csa6M358710.1 :
Cucsa.077690.1 :
gene_1CSB10A_v1_cont :
evm.model.Chr6.2030 :
MELO3C026550T1 :
Cla021949 :
ClCG08G009610.1 :
MOMC91_10 :
AT1G20440.1 :
AT1G20450.1 :
AT1G76180.1 :
AT4G38410.1 :
LOC_Os02g44870.1 :

PGH-SKKPEEAPEAPAPCATEA--------AAPPHHH---EEDQGKEKKGFLEKIKEKLPGYHAKEDQEKHKEEAASH-------
PGH-SKKPEEAPEAPAPCATEA--------AAPPHHH---EEDQGKEKKGFLEKIKEKLPGYHAKEDQEKHKEEAASH-------
PGH-SKKPEEAPEAPAPCATEA--------AAPPHHH---EEDQGKEKKGFLEKIKEKLPGYHAKEDQEKHKEEAASH-------
PGH-SKKPEEAPEAPAPCATEA--------AAPPHHH---EEDQGKEKKGFLEKIKEKLPGYHAKEDQEKHKEEAASH-------
PGH-SKKPEEAPEAPAPCATEA--------AAPPPHH---DEDQGKEKKGFLEKIKEKLPGYHAKEDQEKHKEEAASH-------
PGH-NKKPEEAAPEAAPCAGEA--------A--PHHH---EEDQGKEKKGFLEKIKEKLPGYHAKE-EEKHKEEAASH-------
PGH-NKKPEEAAPEAAPCAGEA--------A--PHHH---EEDQGKEKKGFLEKIKEKLPGYHAKE-EEKHKEEAASH-------
PGH--KKSEEAASE-VPHAAEA-----------AACH---PEEEGKEKKGFLEKIKEKLPGYHPK---EEEKKEAASDY------
PGHHDEKAEDSPAVTSTPLVVT--------EHPVEPTTELPVEHPEEKKGILEKIKEKLPGYHAKTTEEEVKKEKESDD------
PGH-SKKPEDSQVVNTTPLVET-----------ATPI----ADIPEEKKGFMDKIKEKLPGYHAKTTGEEEKKEKVSD-------
PGH--KKPEDGSAVAAAPVVV------------PPPV---EEAHPVEKKGILEKIKEKLPGYHPKTTVEEEKKDKE---------
PGGHNGKPEAE-----------------------------PHNDKAKEKGFMEKIKEKLPGH----TNDEKKKET----------
PGG-HKKPEDATAVPPPAASPAAPATTPAPAHPPPATEEVSSPDGKEKKGILGKIMEKLPGYHKGSGEEDKTAAAATGEHKSSA-

: 236
: 236
: 194
: 236
: 237
: 228
: 228
: 221
: 265
: 260
: 185
: 163
: 290
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L    S    R T1  T2 F1 F2 O1 O2 O3

Csa2M249810.1 (Y3SK2)
Csa4M045040.1 (SK2)
Csa4M045050.1 (K)
Csa6M358710.1 (SK3)

L    S   F1 F2 F3

(A)

(B)

MELO3C016401T1 (K)
MELO3C016402T1 (SK2)
MELO3C023323T1 (Y3SK2)
MELO3C026550T1 (SK3)

-2,000                     -1,500                       -1,000                        -500                            1  (bp)
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주 의

이 보고서는 농림축산식품부에서 시행한 농생명산업기술개발사업의 연구보고서입니다1. .

이 보고서 내용을 발표하는 때에는 반드시 농림축산식품부에서 시행한 농생명산업기술개발2.

사업의 연구 결과임을 밝혀야 합니다.

3. 국가과학기술 기밀유지에 필요한 내용은 대외적으로 발표 또는 공개하여서는 아니됩니다.
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