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Abstract; In order to investigate the function and regulation mechanism of NDH dehydrogenase gene in Santalum
album, the technique of RACE was used to amplify the full-length sequence of Sa/NDH6 with heartwood as material. The
technique of quantitative real-time fluorescence PCR ( RT-qPCR) was employed to analyze its expression in different
tissues and after hormone induction. The subcellular location was determined by Arabidopsis thaliana protoplast transient
expression. 2 kb cis-acting element upstream of start codon ATG was analyzed by PlantCARE online service, and the
transcription factors which could bind the cis-acting elements was predicted by PlantRegMap software. The results were
as follows: (1) SaNDH6 encoded 303 amino acids. It was a hydrophobin and located in chloroplast. (2) The
phylogenetic tree analysis indicated that SaNDH6 had a more closely evolutionary relationship with NDH6 from woody
plants. (3) Plant care analysis showed that the promoter sequence of SaNDHG6 contained a large number of light
responsive cis-acting elements such as ACE, AE-box, Box 4, G-Box and GT1-motif. It also contained abscisic acid
(ABA) responsive element ABRE, jasmonic acid methyl ester (MeJA) responsive elements CGTCA-motif and TGACG-
motif, gibberellin ( GA;) responsive elements P-box, ARE cis-acting regulatory element essential for the anaerobic
induction, and TC-rich repeats element involved in defense and stress responsiveness. (4) The results of plantRegMap
analysis showed that there were 76 transcription factors that could bind to the SaNDH6 promoter, and among which, ERF
transcription factor was the most (up to 40 TFs). (5) SaNDH6 can be expressed in the tissues of roots, heartwoods,
calluses and leaves, but had a higher expression level in the tissue of leaves; under 1x10* mol - L' MeJA and GA,
treatments, the expression level of SaNDH6 were significantly elevated after 3 h when compared with O h,
respectively. In conclusion, SaNDH6 was a nucleus gene encoding protein, its expression was induced by light and some
hormones, and it might be involved in against some defense and stress processes in S. album.

Key words: Santalum album, chloroplast, NDH dehydrogenase, subcellular location, expression regulation
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BRIEH AR R REARBEATHUM ) | W0 VR S5 7l 8] 5 55
%80 CIRFE . HUE T OB N SMAE AR 3 17 i 0 21
41iF % B 5 5 | Singh % (2015) F1 Yan %%
(2018) WY J7¥E . TE MG 5 FRELAE A8 75 1 47 20 21
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(GA;) , 73 HI7E 0.3 .6 h BURE A R = T -80
CORMFLIPEI RNA . REARERE) I 3 IR AT,
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cshio. sjtu.edu. cn/bioinf/plant-multi/) , A~ [F] A5 4
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1L MEGA 6.0 FY 4847 A% v (N-J ¥ ) 4 57 A []
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AL 75 I NCBIL T2, T #7515 N
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SaNDH6 F& K () 7 3 + J¥ %1, 3+ | PlantCARE
( http://bioinformatics. psb. ugent. be /webtools /
plantcare/html/ ) #4753HT . JE3IF TF 456 (75 il
F|H PlantRegMap: Plant Regulation Data and Analysis
Platform @ CBI, PKU ( http://plantregmap. cbi. pku.
edu.cn/binding_site_prediction.php ) #4754,

P14 SaNDH6 [¥) ORF J¥ 51 ( 2% B ¢ 11 % 14
¥, F FH In-fusion 3% A # # 35S. SaNDH6.
PSAT6-EYFP-N1 N4 7 7 1A, D5 i\ s e BR
Yoo 45 (2007) #)J7 ¥ #EAT LR IF I AR ot A Fe 4k
£ 22 °C 5906 F 557 12 h J5 AL R AR
B %% ( Zeiss, Jena, Germany) WS40 08
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Table 1  The primers used in this paper
T
JiliE 514445 I (55
Use age Primer name (gl[m;[r) sequence
3’ RACE SaNDH63'-F1 GGTGAGGCCAT
TCCAGTTCTT
3' RACE SaNDH63'-F2 CACTGGATTTG
CACTGCCTGC
5" RACE SaNDH65'-R1 ATTCTAGGGTCC
GAAGCAACATCC
5' RACE SaNDH65'-R2 CAAGGAGGCAGA
GATAGTGGTGGT
ORF "4 SaNDH60RF-F GATCCAACGGCT
ORF amplification ATATAATG
SaNDH60RF-R AATCACCACTCA
GGGAAAAC
¥y7d SaNDH6; pSAT6- SaNDH6F1YFP-F CGAACGATAGCC
EYFP-N1 24K Construction ATGGTAATGAATG
of SaNDH6; pSAT6- GTGCTTTCAAAT
EYFP-N1 vector SaNDHOFIYFP-R  TGAGTCCGGACC
ATGGTATACTTCC
TCCGCCAAGAGT
SO E R RT-qPCR SaNDH6qper-F GCGGCCTTCTCT
TGCTTATTA
SaNDH6qper-R ACCTCCCTGTTT
CACCAATAAC
SaFABIA(RT-qPCR)-F  AGCAGTTCTCAA
AGGAGCTAAA
SaFABIA(RT-qPCR)-R  ACCTTCGTGCGA
CAACTAAA
SaPP2C(RT-qPCR)-F  ACTGACCAGGCA
ATCCTTTC
SaPP2C(RT-qPCR)-R  ATCCATAACCTT
CGGCCATTTA
SaCSA(RT-qPCR)-F  GCCAATATACCG
AGGACAGAAG
SaCSA(RT-qPCR)-R  CAACCGCAAGAT
CACAAACAG
SaFbp3(RT-qPCR)-F  CCTCGTGTACTG
GGAAATGG
SaFbp3(RT-qPCR)-R  GCAAGAACGCAA
TGCCTAAA
SaFbp2(RT-qPCR)-F  CGAAGCCTGGTT
CACTCTATG
SaFbp2(RT-qPCR)-R  AAGCTAAGCCTC
TGCAATGT

1.5 LAWK AEEE PCR 517

FH 1.1 FT 3k (9 75 %5 2o ) 4 BORE 38 v e WO B
HRFN A A0 4 2 . RNA, Al RNase free DNase |
(TaKaRa, Japan) #4740 B LB PR JC DNA {5 4%,
H A/ Asgo TE 1.9 B 2.1 A, /AL KT 2.0 HHJK
Ja 2k SE Y 1 g RNA JEAT I #5%, K181
cDNA FHJC A% % il (149 7K 7 B 10 A5 )R B F-20 C
#wH.

RT-qPCR F ABI 7500 Real-time system ( ABI,
Alameda, CA, USA) #1470 &, = N ik 57 >k H
SoAdvanced™ Universal SYBR® Green Supermix
detection system ( Bio-Rad, Hercules, CA, USA),
A Z . SYBR® Green Supermix 5 pL, 51 4% (1x
10° mol + L") 4% 0.5 pL, ¢DNA 1 pL, LA ddH,0
FEEARRIBEN 10 pLo AN 95 C BIAEE 2
min, 95 C7Z5 15 5,60 CiE K 1 min,40 PMEH
M Yan 2 (2018 ) B9 7 I6 B UM BL N S 2L 0, A
R LU SaFAB1A+SaPP2C , MeJA 4b BLA
SaCSA+SaFbp3,GA, A FEFI ] SaPP2C+ SaFbp2 1
NS IR LA AN A I P 2 4k TR 3R 3 4 ) SR
SEIIEAE S N 2 R TR e 2 3838 1 {8 4 ) i AT ARG
1E, BAFESEE 3 REE, fa A 27 ik
SyMTE G . RT-qPCR TSI L% 1,

1.6 #iES 20

H SPSS 19.0(IBM Corp., Armonk, NY, USA)
TR GE . 2 BRI 208 )
#15(P<0.05)

2 HER550

2.1 SaNDH6 )55 [&

HR A8 A % S 4 7 B¢ 9 NDH it & i} Unigene
BEIT5#,3" RACE ¥4 J5 15 8] — 2% 528 bp W 4F
S (K 1:A),5" RACE ¥ 14 )5 158 3] — 4% 317
bp HER M (B 1.B) , &M F E¥RESEAH T
SVIEHDFEE , IF HAE 334 Poly A J¥51, Ul BHIE#
A3 T H 37 H 5705 7 51, 48 NCBI ORF Finder
S PHE S, @it RT-PCR U 5455 T — 4
912 bp WHAREM (K 1.C) , ME)FE3 T Hbs
J¥51, 34 4 SaNDH6
2.2 SaNDH6 FIEMEEZ 0

SaNDH6 %% 303 A2 3R (& 2) , 8 H 4 T
N 33.75 kDa, BEAFHL 8N 9.31, & 28 MR
PEEILIR A 45 D0t ZE R, i e R AL 76
A PEA R E R 79 4, F H & A 160
MK A BB, U H N g K 8 1, 48 E
U % B LT BB A

M NCBI T ZEA[RIFE Y NDH W 3 () & L R 7
5], FH DNAMAN #t17 Z &P 4] X, & 3 7]
H, 8 A SaNDH6 5 8k ( Prunus persica) PpNdh6 [
A FARLE R 53.46% , 52 K ( Sesamum indicum )
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A. 3" RACE " 347"%); B. 5 RACE ¥ 1%, C. ORF ¥
s,

A. 3" RACE amplification product; B. 5’ RACE amplification
product; C. ORF amplification product.

Bl 1 SaNDHG6 () PCR ¥ 1%
Fig. 1 PCR amplification of SaNDH6

1 atgaatggtgctttcaaatctagtagcattcaatctgetttctectactgtgtacaacaa
M NGAFKSSSIAQSAFSYCVOQOQ
61 gtacgaaactatgattaccaccactatctetgectecttgaactgeccccaagtatgege
YRNYDYHHYLCLLELPPSINHR
121 aaagctgcattcgcactccgtgecttgaatgttgaaacagcaagggetatggatgttget
KAAFALRALNVYETARAMDYA
181 tcggaccctagaattggtctcatgegectectatggtggeaggaatccatagacaaaate
SDPRIGLMRLLWWQET STIDEKII
241 tacgcaaacaaattaattgagcacccggcagcgcaggceccttgeatcagttatatctgaa
YANKLTIEHPAAQALASVYTISE
301 aataaaattagtaaaggatggtigaaaagatcagtiggageccgaatcagtgatgcacaa
NKISKGWLIKIRSYGARTISDANQQ
361 agggaggtaactgacattcctgaaactattgaagagttggagaggtatgeggaggatace
REYTDIPETIEELERYAERBDTI
481 atatccactattttgtacatgacacttcaagetggeggtatcaattctactgeagetgat
I STILYMTLQAGGTINSTAAD
541 catgctgcttcgcatatcgggaaagcaageggecttctettgettattaagtetttgeca
HAASHIGKASGLLTLLTIKSTLTP
601 taccatgctggacgaagtcatcatttcccatatattccatetgtggtggetgecaaacat
YHAGRSHHFPYTPSVVAAKH
661 gggttattggtgaaacagggaggtcaaactgatattcaaatggattatcgagagaaactc
GLLVYKQGGQTDTIOQMDYRETKIL
721 tgcgatgctgtctttgagatggeatcagttgetagtgtccacttacagaaagegegtggs

CDAVFEMASYASVHLA QKA ARG
781 ttagctggcacagtgectggtgaggecattecagttettetgecagetgtgecaaccecag
LAGT VPG EATPYLELEPANYNPTQ

841 gttctgttggacacactgaatcgagtgcagtttgatgtgttcgatccaaggetageacgg
YLLDTLNRYQEFDYFDPRLA AR
901 ggagtacttggtgtttctccattgtggttccaactgaaattgaaatggeactettggegg
¢CGY¥YLGYSPLYFQLKLIXTYHSTR
961 aggaagtattga
R K Y -

2 SaNDH6 Hj ORF F %l
Fig. 2 ORF sequence of SaNDH6

SiNdh6 14 A Bl E 4 52.60%, 5 K % ( Manihot
esculenta’) MeNdh6 Fl FH # & # ( Prosopis alba)
PaNdh6 F #H 1L B ¥ 4 51.84% , 5 4 % ( Vitis
vinifera) VvNdh6 #9751 AH L1 R 51.30% , v B 38
ITIE A b 3 B 21 T A A NDH &2 &K 6 1A,
FIHI MEGA 6.0 X A R4 NDH V. 2 1) 2 &
Ry A A i AR BT 4RI M SaNDH6 5

SiNdh6 I VvNdh6 h—3 X 5 Z 5751 LX) 25
B R — 8 BT, AT A& B SaNDH6 5 4 % |, Hif
AR ( Prunus avium) )l Z& ( Morus notabilis) . B
# ( Populus trichocarpa) ¥k WU ( Jatropha curcas)
FAG e ( Hevea brasiliensis ) %5 R A< ¥ NDH6 1Y
AL R IR,
2.3 SaNDH6 B9 48 i 7 iz

PEHEAF SaNDH6 720 i 5 137 25 A4 Wk 1) 5% 16 31
PR IT A B, R LU b YFP 28 800K S X R
ZERR P, ¥ ALY 35S SaNDH6: pSAT6-EYFP-N1
FYFP 25 8 4R3 th LB (a2h 8 A, ul I % ki
Al 5E, 35S; SaNDH6: pSAT6-EYFP-N1 fil & &
19 8 (0 50 T B3 A0 AE 24 - BB SaNDH6
BN T gk (B S) 50040 R A7 350 45
R—3,
2.4 SaNDH6 By HARIE

& 6 A%, SaNDH6 FER A AR | oA i
M mA L h ¥ Rk, Hrh e b iy 3Rk &
e, O A 4L, e AR R AL 2 rp i 5k
PRI A
2.5 SaNDH6 R B ZhF 5 #r

EEENAKBE S ERE, RATRRT
SaNDH6 3R G MS T ATG L 2 000 bp )3
T FEH, 25t PlantCARE 43 B L, Hi & A K
A6 IR B JC /4, 40 ACE | AE-box , Box 4, G-Box ,
GT1-motif , LAMP-element . MRE | TCT-motif F chs-
CMAla, UtP] SaNDH6 MRk FZZ0MIES .
B, 3 & 30— e 2 e 1 G, AN JBE Y5 R ( ABA) i
I JC 1 ABRE , MeJA i i G £ CGTCA-motif I
TGACG-motif , 7% % % Wi % JC 1 P-box, it B
SaNDH6 /)35 ] REH 323X Se 3 R IR 4% , LAh,
W & B — S 5 B i G, AR RS SO0 ARE
B 0 #0138 0 R JC F TC-rich repeats 4%, it B
SaNDH6 1] G2 15 18 7y (1) — 26 39 55 i 38 2 7 1o
(E7),
2.6 ATRELZE A SaNDHG6 HIEE R EF 4o

i 1 PlantRegMap 7 #H7 (K 8) A 8L, H 76 4~
kR T Al B8 5 SaNDH6 J5 3 T 45 4, Hivh ERF
FIGHe kN T2 A 40 4> OOy B3 8% 5%
KT, 34 13 4 MIKC_MADS il AP2 2556 5% [H 1
YRI5 A4 A0 FARD FI MYB 28546 5K+
e B A 1A, X UL SaNDH6 3 1 3 ik
FEZ | ERF M B3 2854 5% K110 B4R
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Fig. 3 Multiple sequence alignment of NDH6 subunit from different plants
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XP_006368683.1 & § 4% Populus trichocarpa
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’7.SaNDH6
XP7011069641_1_12R Sesamum indicum

S0l Rvw28103.11 A Viris vinifera

XP_028804382.1 4% E.# Prosopis alba
—QQE TKY46569.1 W MLAE Spatholobus suberectus
99 XP_020202691.1 A H. Cajanus cajan
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Fig. 4 Phylogenetic tree analysis of NDH subunits

from Santalum album and different plants
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Hernandez-Garcia & Finer, 2014) , HH[, & T 4§
& NDH & & 4 3¢ 31k I 45 0 AF 53 6 A i, FR A1)
i35 3 Mt SaNDH6 UG % 1 ATG _L3iF 2 kb Y5
FFHI G &, SaNDH6 Ji 3 rh & 47 KA 1ok
Wi )57 TC 4 | 158 B DY RS HE 3R 3 B 32 BRI 54
HHFESH5EEMHNIIREH—2, R,



5 IS . AT NDH bl SRR D i O e 8 7 5 )8 3 10 #r 957

9] 3 9¢
Bright field YFP

35S:YFP

35S:SaNDH6-YFP

35S: YFP Shas #iin] il
35S:YFP is an empty carrier control.

LIRZE A
Merged

Chloroplast

B 5 SaNDHG6 R 2 el IE fif
Fig. 5 Subcellular location of SaNDH6
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Fig. 6 Relative expression analysis of SaDNH6

in different tissues of Santalum album
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+ ATTTTGCAAA TTTATAACTT TTCAAAGTCT TGGTGATTTA TATTCCTGAG AAAAATTTTG ATAGTTCAAA
= TAAAACGTTT AAATATTGAA AAGTTTCAGA ACCACTAAAT ATAAGGACTC TTTTTAAAAC TATCAAGTTT
+ TTGCAAATTT TAACATGACC TTTGACAAAA GTTACAGATC TAACCHETTACTGTTA GCAATTATGT AAGAR-motif
= AACGTTTAAA ATTGTACTGG AAACTGTTTT CAATGTCTAG ATTGGGTTGG TAATGACAAT CGTTAATACA
+ CCCAAACTTA TTAAAGGGTA ATTCTAACCT AACTCTAAAT GGACTTGAGC TTTGTTATCA TCTACGATAT . ABRE
= GGGTTTGAAT AATTTCCCAT TAAGATTGGA TTGAGATTTA CCTGAACTCG AAACAATAGT AGATGCTATA . ACE
+ AAAAAACCGT ETCECATCCT ATTATCACTT CAAATAGTTC CCAGCGAAAA CAATTTTTTT TTTTTTTTGG
= TTTTTTGGCA GAGGGTAGGA TAATAGTGAA GTTTATCAAG GGTCGCTTTT GTTAAAAAAA AAAAAAAACC D AE-—box
+ AGTTTTCCCA AGTCTCAAAT CGTCATERRGEERCTECCTTC CATATTCCAC TAAAATTTCT ATGATIGHGGH
-~ TCAAAAGGGEITCAGAGTTTA BEEEEATTTG GTGAGGGAAG GTATAAGGTG ATTTTAAAGA TACTAACTGC! . ARE
-CCI\AI\TMAI\ ATTTAGGAAT TAGAGAAAGA AAACCTAGAA ATTTTGAGAA TTTCACTTCC AGACAGATCT ...
FIGGTTTATTTT TAAATCCTTA ATCTERETCT TTTGGATCTT TAAAACTCTT AAAGTGAAGG TCTGTCTAGA AT-r1 Ch element
+ GAAATGATAA TAGGAAGTGT TEATATATCA CATATGGCAC GCAAGTGACA AAGGAGCATA CATCCATTTA . AT~TAT A‘bO X
- cTiRGEREIRIG CTTCACAIARTATATAGT GTATACCGTG CGTTCACTGT TTCCTCGTAT GEAGGTAART
+ AAATTAGGTT AAAATTTAAA ATTTGTAAAA GGATTGGAAT ATAATTACTT AATAACAAAA GGTCGAAGGC . Box 4
ETTTAATCCAA TTTTAAATTT TAAACATTTT CCTAACCTTA TATTAATGAA TTATTGITTT CCAGCTTCCG Jo—
+ CTGACTAATA AAAATACAAT TTTATCCTTT GGAATGGGAA AAAAAATATA GAAAAATATT ATTGAAAAAA CAAT-b oX
= GACTGATTAT TTTTATGTTA AAATAGGAAA CCTTACCCTT TTTTTTATAT CTTTTTATAA TM(.‘I'I“I'I‘T- . c CAAT box
+ AGAAATTTTC AAATTAAGTG BGEGGETTCCC TGTTTTCCTA AAATAAGTTC TTEEEEATCAN N cA
TTTAATTCAC GCACCAAGGG ACAAAAGGAT TTTATTCAAG AAGAAATAGT AGTAAACTGT . CGTCA_mOt lf
+ AATGTAAGAT CAATTTTGTC CATCAARAAT TACTICACCTA TTTATCAAAT ACGCAAATAA TTTAAAAAAG e
- IMCATICTA GTTAAAACAG GTAGTTTTTA ATGAGTGGAT AAATAGTTTA TGCGTTTATT AAATTTTTTC | DRE core
+ AGATTAACTT TAGTACAGCAGCTA TATTAAGTGT AGTATACACA TAAAAAGAAA AAAAAATTAT . ERE
- TCTAATTGAA ATCATGTCGT TAACGTCGAT ATAATTCACA TCATATGTGT ATTTTTCTTT TTTTTTAATA
+ AAGATCCAAA ATGACATAAT TTTAGAATTT ATATTTTTTT TAACATCAAA AGGTATCAGT CACACCCAAC . F-box
- TTCTAGGTTT TACTGTATTA AAATCTTAAA TATAAAAAAA ATTGTAGITT TCCATAGTCA GTGTGGGTTG G-Box
+ TTTTATGCAG CTATGCATAT TAACTTTTCC CATTTTAAAA AATAAAAAAC TGTAGACCTC GTTTGGGAGT D GTl-motif
~ AAAATACGTC GATACGTATA ATTGAAAAGG GTAAAATTTT TTATTTTTTG ACATCTGGAG CAAACCCECA! moti
+ TTTCCECTTT TEAATGCACC CACGGTCGEGIEGGGTTCCTT GTTCGTATCC GGTAGCTATG TGGTTCCCAG . LAMP-element
EAAABBEBAAA ACTTACGTGEIGIGECAGCGC ACCCAAGGAA CAAGCATAGG CCATCGATAC ACCAAGGGTC l MBS
+ AACTEECECT GAAATGTAGG GTTGGGCGCA TGAGGCATTT CGAGAGCGGHNBBGGAGTCGA CCCTATAGCA
- TTGAGEGGGMCTTTACATCC CAACCCGCGT ACTCCGTAAA GCTCTCGECTICCEETEAGCT GGGATATCGT MRE
AAAAAAAAAA 1
+ GEGGGEAAAA ACATTTTCAA TTCCTTGCTG TGCCGCAGERICEGCAGCGCA GTGAGGGACG MSA-like
- CTCCCCTTTT TTTTTTTTTT TGTAAAAGTT AAGGAACGAC ACGGCGTCGA GGCGTCGCGT CACTCCCTGE
+ CCGCTTCACA ATCCGATGGG TCAGAAAAAT TCAGAGAGAA CATAGAAGTG TTCCTTCGGA ATTTCCGCAA . MYB
- GGCGAAGTGT TAGGCTACCC AGTCTTTTTA AGTCTCTCTT GTATCTTCAC AAGGAAGCCT TAAAGGCGTT MYB recognition site
+ GGTAAGTTCG CCCGAGATCT TTCGTTTAAT TCGECGACGC CGCTTCTTCT CAJNMTAA TGTTGTTTAG . MYC
- CCATTCAAGC GGGCTCTAGA AAGCAAATTA AGCGGCTGCG GCGAAGAAGA GTTGCACATT ACAACAAATC
+ AATGTAAGAT CAATTTTGTC CATCAARAAT TACTCACCTA TTTATCAAAT ACGCAAATAA TTTAAAAAAG . Myb
- CATICTA GTTAAAACAG GTAGTTTTTA ATGAGTGGAT AAATAGTTTA TGCGTTTATT AAATTTTTTC l:] p-b
—R0OX
+ AGATTAACTT TAGTACAGHCAGCTA TATTAAGTGT AGTATACACA TAAAAAGAAA AAAAAATTAT
- TCTAATTGAA ATCATGTCGT TAACGTCGAT ATAATTCACA TCATATGTGT ATTTTTCTTT TTTTTTAATA . STRE
+ AAGATCCAAA ATGACATAAT TTTAGAATTT ATATTTTTTT TAACATCAAA AGGTATCAGT CACACCCAAC TATA-box
- TTCTAGGTTT TACTGTATTA AAATCTTAAA TATAAAAAAA ATTGTAGITT TCCATAGTCA GTGTGGGTTG . -5 ek t
—Xrlcn repeatcts
+ TTTTATGCAG CTATGCATAT TAACTTTTCC CATTTTAAAA AATAAAAAAC TGTAGACCTC GTTTGGGAGT . P
~ AAAATACGTC GATACGTATA ATTGAAAAGG GTAAAATTTT TTATTTTTTG ACATCTGGAG CAAACCCECA! . TCT-motif
+ TTTCCEETTT TGAATGCACC caccc'rccmcﬂccrr GTTCGTATCC GGTAGCTATG TGGTTCCCAG  —  TGACG-mot if
mm-m ACTTACGTGE ACCCAAGGAA CAAGCATAGG CCATCGATAC ACCAAGGGTC
— . Unnamed 1
+ AACTEEEECT GAAATGTAGG GTTGGGCGCA TGAGGCATTT CGAGAGCGGHNGBBGAGTCGA CCCTATAGCA -
- TTGAGEGGGMNCTTTACATCC CAACCCGCGT ACTCCGTAAA GCTCTCGEETICCECTEAGCT GGGATATCGT . Unname d_4
|
+ GEGBGEAAAA AAAAAAAAAA ACATTTTCAA TTCCTTGCTG TGCCGCAGEE CEGCAGCGCA GTGAGGGACG | Unnamed 6
- CTCCCCTTTT TTTTTTTTTT TGTAAAAGTT AAGGAACGAC ACGGCGTCGA GGCGTCGCGT CACTCCCTGC . WON S
“motTl
+ CCGCTTCACA ATCCGATGGG TCAGAAAAAT TCAGAGAGAA CATAGAAGTG TTCCTTCGGA ATTTCCGCAA
- GGCGAAGTGT TAGGCTACCC AGTCTTTTTA AGTCTCTCTT GTATCTTCAC AAGGAAGCCT TAAAGGCGTT . as-1
+ GGTAAGTTCG CCCGAGATCT TTCGTTTAAT TCGECGACGC CGCTTCTTCT CAJNETAR TGTTGTTTAG chs-CMAla
- CCATTCAAGC GGGCTCTAGA AAGCAAATTA AGCGGCTGCG GCGAAGAAGA GTTGCACATT ACAACAAATC

7 SaNDHG6 331 F IR A% A T 5 47
Fig. 7 Cis-acting elements analysis of SeNDH6 promoter
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