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My name is Jerfancicalvoz. I was born into a ordinary family in Tainan
City. I was neither intelligence nor clever. But I was fascinated with the
natural wonders. I keep reading periodical and magazines to obtain the
latest knowledge. As I enter Tainan first senior high, I start to have
contact with the science fair. I brought out this experiment and my
biology teacher who have left me alone to return her hometown. My
director —Mr. Huang Hao-Jen, instructed most of my research and his
followers also offered me a lot of assistance. I feel a great gratitude to
them. I also appreciate your perusing my report. Although this experiment
has became a nightmare to me(we did not approach much consequences).
Through this experiment I have learned how to carry out a project, how to
do a research, and how to find out the main goal, even more, I have
sharpened my English by studying many English documents. In the end,
send the best wish to you and people who attend the exhibition.



Abstract
Mirabilis Jalapa is a wild flower, which is often seen in countryside of Taiwan. This
plant blossom regularly every day around PM 3:00-6:00. Since its regular behavior, it
has the potential to become a model plant for research on circadian ryhtem. According
to the on spot observation, a Mirabilis Jalapa will bloom consistently, whereas a
minority of flower will bloom earlier or later.
First, we observe how Mirabilis Jalapa response to disparate environmental conditions.
Under a short period of light(8h) and an average period of light(12), Mirabilis Jalapa
acts as normal. But under a long period of light, it flowers approximately 1h ahead of
time. When under a continuous light, Mirabilis Jalapa shows a regular flowering in
the first four day, and after that, circadian rythem of flowering terminate. The ripe
flower buds mentain unbloom for 10 days or more, finally end up withered.
Meanwhile, floral meristems are also suppressed. Temperature alter seems affct the
flowering slightly.
Second, we use SDS-page to detect protein divergence 6h interval.But as many of the
earlier attempt, the floral stimuli is not sensible for average protein qualitative
analysis. So we decide to take more direct approch by genetic experiment.
From supplemental material of article” Orchestrated Transcription of Key Pathways in
Arabidopsis by the Circadian” we obtain a group of genes regulared by bioclock in
Arabidopsis.With Bio Informatics we choose 41 single gene, and compare with
sequences in other species, designing promotors to isolate similar genes in Mirabilis
Jalapa. Use rt-PCR to detect the level of certain gene expression,and compare
characters of those genes in Mirabilis Jalapa with those genes in Arabidopsis.
We also blast those 453 genes to the database of animal, trying to recognize some
genes that is widely separated between disparat species. And test these genes in

Mirabilis Jalapa to confirm this result.



g

AR BHRAPHEFIR T S EAOBLE FRE D R FRE
HEFBEEEOR T N FT BT RR A RFET G - KoL PR EHIE

BRERBEFFRS (91 RS 2PRUEHTT A2 2 BT 5
FPF D RERFNBRTREIPE oA LI R0 FLAHI PEFROR AR
AN d MBER R ERME TR ARSAP AR L huElny e

e d PpEsh B enk Bl 584 F i (Bio Informatics) Rl A% F 0 3

N~

a—

e B s kird g M2 AT (CAATS5629 CABS6039 AAB60305 AAC49807
AAAS2068) » £-5H57 5 Flie 7 & LB Pl %o B A T B D e A
i o

FHEFREEF R ¢ ma PSR ORATEF L W ELF IS NER
RAGadd PRSATFDRFRFRFI Y ZAFNG 6832 AR pmed

B o REIATSF DR ALY



PRANEF AT HABE BSOS ST 0T

SEEE Y o e A hy MRS L P EETn e R R b gk Y R G PR
HIZHE R D KT FRIE A Ad 2 P EETRIE  EATR ARETH T R
T FARAPEEPREDE ~p D> T Aol AR

*5’7%’9}“7; CEFTATATR BASFFEEDR AP CRELRORET) @
PRTOLAERE LA RERIAT S A FEEBII DY - H o

A G0 FRARF bR BTSSR T 6 548 2 Fprsz
B RATF 22 P REARAES BB R TR C{ At B
AR g R aR B b Y 2 e B g d A g et S
HWRIEFF P AT PR F FERFHEFH (BB E) P 2Rz 4
PPN AT s SHERLGT (3 EBE) MHATIARE DR o

d < /]?e Isolation of a CONSTANS Ortholog from Pharbitis nil and Its Role in
Flowering © 45 1 Pharbitis nil CONSTANS(accession AF300700) £ B 7= % sk i #)

7 B > F]t #- PnCO(Pharbitis nil CONSTANS) (¥ 5 % — B P &3¢ Bk 7] o



L IR FF ROz FER

2. FHBEARFIRCLFPFEOEL

3. FHERAFIFHEFIR L FEaORE

4. I G FLAHEI PREFRORANEFT AT

5. %3 primer i Bt CONSTANS &% % éflT ¢ ohd IR

6. i * 4 b FIAPE ETE B2 A T

7. FU* A P F K3 Primer

8. 12 RT-PCR #ip|if Bigh Flend £

9. HHFimz e iaR Y B L pRsEy B2 AT

10 $H M FF AT BRT2 LG B
FiEH

ORLAY 2 Foar it

1.

3.

5.

7.

Bl AP 2 R R L 2. BAPE G
~RRRIE RFI 4. &4 G E*D

TR T B

g

6. x4

%2 8.

O 8~ HHH FH 5 H

1.

3.

Digital camera * % ## % %

? /% 15cm = 2 *100

BT 2 10kg*2 &

£ /% 40cm 1= 2 *30 B

EERTE AR L

pH meter*1

+ %

\m {reh
eh o
P! ¢

e

-

£



9. @ £ (trays) 10. 27 ® (orbital shaker)

(NN 3 rASi 2. A VLR bR

3. E BT 4, T A% W% (chamber buffer)
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‘@ p PR £ 7 (Pharbitis nil ) €47 ik §2 815 4 £ N £ 4 (model
plant) » e, X ¥ AL 14 FR R THEE 0 A2 2P g B
Arabidopsis CONSTANS #p 2 73k %] PnCO » PnCO eh4 J & & 14 /| pF 2 a5
SR A o A 120 BehZ | T R0 0 F R % dp 1) PnCO i £ 8 d

RFH A KA R RER T RF 2% PnCO hiLE P EFH M
foA s F ke A P I PnCO 7 — 4R ehfi;N > 7 4k 4p e ek
T ATAL o

() MAPFRAESTRERIE A @G B LT

J%_http://www.sciencemag.org/ ¥ % 33 B 423 microarray Arabidopsis > & < }I%” fe
R A s EF2 B4R /S (Orchestrated Transcription of Key
Pathways in Arabidopsis by the Circadian)2 4 “ FAL & FR £ iaky ¢ A Flahik R
TEL s Mo iﬁ@-%’ﬁ"%'ﬂﬂ% » L A1 B RdEFEA F7f ek B 9o blast2
@IRE ¥ blastall 423 %65 F 2 ek Tl P f @R A © e den TR (T H o
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A B C D E F G H ABBahfiire Bra C D ick

B2l TRE12-3 k0 FE

S A
S , LA W RIFEZ ST R rEiE A e
L)

AR 0 g
dezn3 - W AR Y ’Fﬁmiﬂ o

7
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T = - e —

time P3 P9 A9 P3 P3 P9 A9 P3

(= ) 3K 3* primer i B8 CONSTANS &% % «f" 4k IR

E,
bt a5 B 7| b 2 & B |GC:AT
;4
gi|1094633 [F1 |5’-CGRSYYTGYGACAYATGC 18| 64 |32:22
gi|2895183 |F2 |5’-GTBTGYGAGKCRTGYGAG 18 | 48 |31:23
gi|1161513 [F3 |5’-STCKCTWTGYRCRGCCTG 18| 64 |32:22

F4|5°-AACCCDCTKGCWMGMCGCCA 20 48 | 37:23

R1(5’-ACYCTRGCYTCYCTGTCCATT 21 16 | 26:37
R2|5’-CTTCYTCTTCTCYCTGTA 18 4 23:34
R3|5’-CCKKATKGTCTTCTCAAA 18 8 21:33

R4|5’-GAATGAWGGAACAATBCCRTATCC| 24 12 30:45

(Z) MAPFAFHTRER T2 A5G M AT
#%_Orchestrated Transcription of Key Pathways in Arabidopsis by the Circadian Clock.
# & Supplementary Material # 7 Supplemental Table 1 i 3@ 3 (07 ¢ 4 4 4o o
S5 403k F] 0 S48 6 4E J1% unknown protein » i~ b $iE ¥k v R 2

AT EEArER Aok - (L) REPES BRAP G BAEDLS T 5 T
14
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gi|3286693

CAA75629

Gk 512 b - BER 33KDachs ik A AL
Frenh R S iah o B A)AE Y psbO B FIERA B
intrion = 85 82&&{@&% il EE > T 247

B Afees- B s’ izghpshO 75 27
% i TR F AR K e 2 A F AR h
D E Y NIRA i BRI B A FlehA

REFETF M AR O 4 kY £ 1)k i

o
F_*
d.j..

P ia Rk R g o 2R &%k
psbO A F17 X R FIP 2R E S04 fd 0 i

T35 - B e 2 dr 4] psbO 4 IR o

gi[5911782

CAB56039

Frde b h e Bk h > X AP A T T

FRofaR et pPRT 682 M ALEP RT

B GIATEH AL P RTUEER TR A®
PRRTHRSPEEGLAFEEL - B 2AThE
el SN U AREE c S S | CE Rz o o2 W ps N
AT e 7 B R RO AT 0 #T T Gl -9

Foribah®B v A4y £ &b > Br Gl eh
AL A F X p IS 8~10 [ PFF B 0 &

BEE DR Rf-FEARFT LD p RE B 5
447 GI ~ LHY ~ CCA1 4r ELF3 i #t 3 F]eh% 3 iF
*ooapE AT el p £ F R Ao Gl &R

WY %6 B, e o LHY ~ CCAL ~ ELF3 ¢k
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#1314 B o ¥ LHY 2 CCALl 4 3§ %] Gl # 7l
B RS GHENEE TGl B T B

REEDEI T X RFHREF, EBEHAAE

21/1049293|AAB60305

fed i @ — B SecY shipinde » f F #-% 4 L 5
Fev iE

AR EESY R0 PRI FSHNTEES B

ﬁ‘;

Hig > 2 - BUELERPAS P F SecY il i
F-d AR i o SecY Alm Y - oK I R 3
v o 502 SecY F-v F 5 551 Borefph o B H
SecY F-v ik F 1 X 120 B g ARG FH

HE o EBULFEE FD TN EEH - SR
-9 B cpSecY 115 7|5 41% f- Synechococcus 1

SecY 4 & -

gi|2347178

AAC49807

hAfed iR iEs tapEEd - B ATERE
@ o so cDNA foag il i chi § 1t & fF A7)
2 CAT3 - kst 28 ™ »CAT3 ¥ $H /il
§ilLEpEfed £ 9 fEd L A dp it o CAT3 ehi
B3 E T £ > I3 HRHFFRBNZ
B o Vi CAT3 ch4 7% 2 £.d R @4 > » 2.4
Ep ik idlo- B4 LA k-BHY S F L g
PERH 2P RIESR S HE CAT3 o mRNA =+ t§
B4 g 3255 % 5 34858 CAT3 £ ik
BEGFA ARR o AR ORPEF AT

CAT2 &7+ & L—/F B e

AAAR2068

Conserved cell and organelle division

gi|1079732

(~) % 4 % F 3K 3 Primer
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J s S 5 B3| * GC:AT
ki
F1|5’-GCYCTYGTYGTCTCRGGAGC 20 | 16 | 27:13
F2|5°-AGYAAGACATAYMTGGAAGT 20 | 8 |23:47
F3(5’-GGAACYGGAACKGCYAACCA 20 | 8 | 64:56
F4|5’-ACWTCMTTCACVGTCAAGGC 20 | 12 | 61:59
2i|3286693
R1|5’-AGCTCCTCCTCRTCTCCTCT 20 | 2 | 32:25
R2|5’-ACCTCWCCDGTCTSHGGSTTGCTCT 25 | 72 | 62:88
R3|5’-CCYTGRATYTTBACATCCTT 20 | 24 | 53:67
R4|5’-ATSABTCAAGYTGRSCATACCA 22 | 48 | 21:23
F1|5°-CCATAYGCWCGYTTGTTTCATAGATACT 28 | 4 |43:69
F2|5’-ATTGCHACWCCAAGTGCTAC 20 | 6 | 3743
F3|5’-TGGGCYCCAGATGCACTTGATGC 23 | 2 ]53:39
F4|5°-GAACTCCTTMGRGCWGCKGAAGATTA 26 | 8 |49:55
gi|5911782
R1|5’-CGYTGGTTGAYTYTCCACAT 20 | 8 |38:42
R2|5’>-AGMAGAAGRTCTGAWGCACT 20 | 8 | 34:46
R3|5’-GTACAAGCTTCWCCATCAACAAGCAT 26 | 2 |44:60
R4|5’-TAGACGRCACTTYTRYAGATT 21 | 16 | 32:52
F1|5°-GYDGCAGCTGCWATTGAGGA 20 | 12 | 42:38
F2|5’-TTGCAGAYCTTCAGMRRAAAGAAGG 26 | 16 | 41:67
F3|5’-CAGTATACHMRATATGCTTC 20 | 12 | 30:50
gi|1049293|R1|5’-GTRTARTARTAGTTGAAGAA 20 | 8 |23:57
R2|5’-GCACCTTGVCGYTTYARTTGTTCACT 26 | 16 | 48:56
R3|5’-CCWGCAAAYCCHCKGAATGC 20 | 24 | 46:34
R4|5’-TCTGTYGCACAHCCRACAAG 20 | 12 | 41:39
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F1|5’-AYCTYACYTGTGCTTGATTT 19 | 8 [39:56
F2|5-AGAGAGGGDAACTTTGATCT 20 | 3 |42:58
F3|5’-TTCCCKGAYRTKGTCCACGCA 20 | 16 | 59:41
F4|5’-ATCCARGAGWAYAYTGGAGG 18 | 8 | 47:43
gi|2347178
R1|5’-GTGRTTGTTGTGRTGAGCACA 21 | 4 |50:55
R2|5°-CTCCTCRTCYCTGTGCATRAARTTCAT 27 | 16 | 60:75
R3|5’-AYRAAVCKBTCTTGCCTGTC 20 | 36 | 49:51
R4|5’-CTGWGACCAGTAWGWDATCCA 21 | 24 | 43:57
F1|5~-AACAAYGCYAACCGBATGAT 23 | 24 | 60:78
F2|5’-AAATTGGVGARCWKYTRACTCGTTGG | 25 | 96 | 66:84
F3|5’-GGDACDGGDTCBGGTGCTGC 20 | 81 | 79:41
gi|1079732[R1|5’-~ACATTKACHAGYCCAGGTAT 20 | 12 | 48:72
R2|5°-GCKGTWCCAGARTYTTTCAT 20 | 16 | 50:70
R3|5°-GCYTGYTCDGCWGCTTCTT 19 | 24 | 58:56
R4|5’-ACTTCYTGYARRGTKATGTC 20 | 32 | 50:70

(1) HEprmmyd 24 F@Ess M2 7R

2120197915 |gb|AAD23680.2  |putative CONSTANS-like B-box zinc finger protein
213063444 |gb|AAC14032.1 |AAC14032 F22013.5

gi|7487567 |pir|[T00435 hypothetical protein T30B22.21 -

2i|7329654 |emb|CAB82751.1 |serine/threonine protein kinase ATPK10
gi|3377825 |gb|AAC28198.1 |contains similarity to fibrillins

gi|20197286 |gb|AAC32247.2  |putative hydroxymethylglutaryl-CoA lyase
gi|3132479 |gb|AAC16268.1 |ABC transporter (AtMRP2)

gi|7488086 |pir||T05259 probable disease resistance protein F18A5.290
gi|7488107 |pir||T04713 probable formamidase (EC 3.5.1.49)F19F18.50
gb|X83096 |gb|T76913 comes from this gene.

2i[1903360 |gb/AAB70442.1 Similar to Arabidopsis 2A6

g1|7459577 |pir||T05583 CER2 protein
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gi|7488106 |pir||T04712 probable formamidase(EC 3.5.1.49) F19F18.40 -

gi|5478791 |dbj|BAAT77716.2 |SNFI related protein kinase

gi[973313  |gbJAAC49172.1  |myo-inositol 1-phosphate synthase isozyme-2

2i[4096693 |gb]AAC99993.1 |cinnamate 4-hydroxylase

gi|2398851 |dbj|BAA22214.1 |plastid RNA polymerase sigma-subunit

gi|7485354 |pir||T05409 hypothetical protein F10M6.170

2i|4835230 |emb|CAB42908.1 |putative LEA protein

214966352 |gb|AAD34683.1 |AC006341 11 >F309.11

gi|4678919 |emb|CAB41310.1 |sulfate transporter (ATST1)

gi|3164140 |dbj|BAA28537.1 |cytochrome P450 monooxygenase

gi|7433189 |pir]|T0O5119 leucoanthocyanidin dioxygenase (EC1.14.11.-)
F7H19.60

gi|7484928 |pir||T02684 DNA-binding protein CCA1

gi|1022797 |gb|AAB67841.1 glutathione reductase

gi|2266412 |emb|CAA74639.1 |glutathione S-transferase

gi|3334223 |sp|P93836 HPPD_ARATH 4-hydroxyphenylpyruvate
dioxygenase (4HPPD) (HPD)

2120197254 |gb|AAC23646.2  |putative alcohol dehydrogenase

gi|166896 |gb|/AAA32880.1 |alpha-1-tubulin
AF135455 1 phytochrome A supressor spal

gi|4835756 |gb|AAD30223.1 |AC007202 5 Is a member of the PF|00044
glyceraldehyde 3-phosphate dehydrogenase family.

gi|5080803 |gb|AAD39312.1 |AC007258 1 Similar to glutathione transferase

gi|4325375 |gb|]AAD17371.1 |imilar to arginases (Pfam: PF00491,Score=353.2,
E=1.4e-119, N=1)

gi|2651310 |gb/AAB87590.1 |putative PTR2 family peptide
transporter

gi[4914339 |gb|AAD32887.1 |AC005489 25 F14N23.25

gi[1932930 |gbJAAB51703.1 |putative AT103

gi|3281846 |emb|/CAA07004.1 |late elongated hypocoty |

gi|7487526 |pir||T01363 hypothetical protein T29F13.7

gi|7488112 |pir|[H71432 probable glucosyltransferase

214512624 |gb|AAD21693.1  |Strong similarity to gi|3033401 F1913.29 putative
potassium transporter from Arabidopsis thaliana
BAC

gi|7442211 |pir||T06084 auxin-induced protein SAUR-AC1

gi|7488252 |pir||T04846 protein kinase homolog F21P8.180 -

gi[20198155

gb|AAD26481.2

putative CONSTANS-like B-box zinc
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finger protein
214914340 |gb|AAD32888.1  |[AC005489 26 F14N23.26
212695703 |emb|CAA71587.1 |CONSTANS
212695705 |emb|CAA71588.1 |constans-like protein 1
R /I?e
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Clock. Science 290: 2110-2113.

. Jiayou Liu,Jianping Yu, Lee McIntosh, Hans Kende, and Jan A.D.
Zeevaart(2001) Isolation of a CONSTANS Ortholog from Pharbitis nil and Its
Role in Flowering. Plant Physiology 125:1821-1830

. Zhong HH, McClung CR. (1996 ) The circadian clock gates expression of two
Arabidopsis catalase genes to distinct and opposite circadian phases.Mol Gen
Genet 23;251(2):196-203

. Jain PK, Kochhar A, Khurana JP, Tyagi AK.( 1998 ) The psbO gene for 33-kDa
precursor polypeptide of the oxygen-evolving complex in Arabidopsis
thaliana--nucleotide sequence and control of its expression.DNA Res
31;5(4):221-8

. Fowler S, Lee K, Onouchi H, Samach A, Richardson K, Morris B, Coupland G,
Putterill J. (1999 ) GIGANTEA: a circadian clock-controlled gene that
regulates photoperiodic flowering in Arabidopsis and encodes a protein with
several possible membrane-spanning domains. EMBO J 18(17):4679-88

. Laidler V, Chaddock AM, Knott TG, Walker D, Robinson C. (1995) A SecY
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Witk — ¢ PeiE ) ihsingle gene

Single gene protein
7488106 T04712 probable formamidase (EC 3.5.1.49) F19F18.40 -
i
8 Arabidopsis thaliana
7488107 TO4713 probable formamidase (EC 3.5.1.49) F19F18.50 -
i
8 Arabidopsis thaliana
£il4835230 | CAB42908 putative LEA protein [Arabidopsis thaliana]
gi973313 AAC49172 |myo-inositol 1-phosphate synthase isozyme-2
¢i[3334223 PO3R3G 4-hydroxyphenylpyruvate dioxygenase (4HPPD)
(HPD) (HPPDase)
14325375 | AADI7371 similar to arginases (Pfam: PF00491, Score=353.2,
i
g E=1.4e-119, N=1) [Arabidopsis thaliana]
¢i[1932930 | AAB51703 putative AT103 [Arabidopsis thaliana]
Similar to gb|X02844 lipase precursor from
gi|4874274 | AAD31339 |Staphylococcus hyicus. ESTs gb|A1239406 and
gb|T76725 come from this gene. [ Arabidopsis thaliana]
. 33 kDa polypeptide of oxygen-evolving complex
113286693 | CAA75629
gl (OEC) in photosystem II [Arabidopsis thaliana]
protoporphyrin IX magnesium chelatase (EC 4.99.1.-)
212129640 S71288  |chlH - Arabidopsis thaliana
1709825 49107 Photosystem I reaction centre subunit N, chloroplast
i
8 precursor (PSI-N)
. PsbY precursor; putative photosytem II peptide
113337435 | AAC95000
el [Spinacia oleracea]
#i3786005 | AAC67351 putative phospholipid cytidylyltransferase [ Arabidopsis
thaliana]
¢i[4335755 | AAD17432 unknown protein [Arabidopsis thaliana]
0i[2623298 | AAB86444 4-alpha-glucanotransferase [ Arabidopsis thaliana]
gi[2462911 | CABO06081 UDP-glucose:sterol glucosyltransferase [Avena sativa]
gil5911782 | CAB56039 gigantea protein [Arabidopsis thaliana]
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putative acetolactate synthase [Arabidopsis thaliana]

gi|4887755 | AAD32291
7452401 T02438 dehydration-induced protein ERD15 - Arabidopsis
i
g thaliana
SecY homolog; targetted to the thylakoid membrane;
gi|1049293 | AABG60305 |the protein has a chloroplast targetting signal, but the
processing site is not known
12347178 | AAC49807 catalase 3 [Arabidopsis thaliana]
gi
10-formyltetrahydrofolate synthetase [ Arabidopsis
219454559 | AAF87882 |thaliana]
15921663 | AADS6290 10-formyltetrahydrofolate synthetase [Arabidopsis
i
8 thaliana]
7594523 | CAB88048 alpha-soluble NSF attachment protein-like
i
8 [Arabidopsis thaliana]
14490749 | CAB38911 2-dehydro-3-deoxyphosphoheptonate aldolase
i
8 [Arabidopsis thaliana]
Strong similarity to gb|Y09533 involved in starch
metabolism from Solanum tuberosum and contains a
gi|4874272 | AAD31337 |PF|01326 Pyruvate phosphate dikinase, PEP/pyruvate
binding domain. EST gb|N96757 comes from this
gene. [Arabidopsis thaliana]
3927837 | AAC79594 putative membrane channel protein [Arabidopsis
i
g thaliana]
1495269 | CAAG66408 product similar to ccr protein, Citrus paradisi~PIR:
i
8 S52663 [Arabidopsis thaliana]
2i[7486132 T10199 |hypothetical protein F25G13.60 - Arabidopsis thaliana
violaxanthin de-epoxidase homolog F22013.3 -
gi|7488425 T00708  |Arabidopsis thaliana
2i}4099092 | AAD09232 unknown [Arabidopsis thaliana]
gil1079732 | AAA82068 |CPFtSZ
2i[7486719 To1857 |hypothetical protein FOD12.1 - Arabidopsis thaliana
2i[16230 CAA38894 |cold regulated [Arabidopsis thaliana]
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3,4-dihydroxy-2-butanone-4-phoshate synthase
[Arabidopsis thaliana]

0i|1946377 | AAB63095 putative ferrochelatase precusor [Arabidopsis thaliana]

2i[1362000 g57897  |metallothionein-like protein - Arabidopsis thaliana
. beta-carotene hydroxylase homolog L73G19.80 -

gil7484824 109562 Arabidopsis thaliana

gi|1246399 | CAA64220 catalase [Arabidopsis thaliana]

2i|1402876 | CAA66826 putative phosphate permease [Arabidopsis thaliana]
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