445111 ¥ B # 2 L £ %X & 3 & Vol. 44,No. 11

2014411 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Nov. 201 4

G, 0253-2778(2014)11-0943-09

ANZEK Pt B ZEE B (Homo sapiens Cryptochrome, HSCRY)
BRRZRFEMNEIREE FAD &5 HKER NMR R
ITRAEZH.F #K,EFH

Crpr B2 e 13 A 0 ) 27 F 5 B » 3 A Bk 2 P R BB E 230031)

WE . %t & % (Cryptochrome,CRY) Z A2~ ELHABRHZ O, C5HABA T X EMRES 4
# 8 (flavin adenine dinucleotide, FAD) st B G A & F A RAT A DB R B BHES PR EE SR
g AE A A2 B AT A £ CRY (Homo sapiens CRY, HsCRY) Z a9 & M h e A& %5 K JLIRE. VA
Hel.a 20 i RNA A 848, il i RT-PCR 7 k438413 %) 4 K1 761 bp 49 HsCRY1 A R .2 ;L % % %)
HTA A K% 4 B H A L, 28 % PCR el %2 B fa k44 )2 H4k HTA-HsCRY 1., #4L4
H Jm AT 4 bacmid 49 DH10Bac & % At e, 3 & 5t 7% #t /= PCR # | 3£ 1 & 20 /i 4 Bacmid-
HsCRY1,4 % % % Spodoptera frugiperda(sf) tmfp, AWM R F R FE L L @MEFERTH» T EH
66kDa # B #9%& & HsCRY1. & & 2 Western Blot #2# SDS-PAGE % & , 7 ) A 4L % #= B AT AE 44k,
2R 100 mmol/L & 200 mmol/L sk 3 TR B TR ALV B A EG. BRE GO % 5 7] 3t & 9
HsCRY1 # W320, W374 A & W397 T A Mt i# & FTHERR KK, F3ATEEKSH
W320F, W374F A% W397F #47 R A 440, P B LRGN F O 5H BT FAD WL A KRE . X
N5 AdwAFAD 6985k, F A A HsCRY1 A% T4k 3(W397F) & 449 FAD 9L 4545 K 4
THEE .M HsCRY1L £ TR 1(W320F) AR R AR 2(W37T4F) R4 4 FAD. A MET &
A HsCRY] EAALERAREEROUHFRAE L RAXZA. FBI BB ERY T ELAE
RBBREEILERINEEGE FAD 9446 = A% A,
KRR ALRLEFZCRYEG: R ER G X FRFSHFR(FAD) s AF KR F- L REK A%
HESES Q6-3 SCERFRIRED A doi:10.3969/j. issn. 0253-2778. 2014, 11. 009
5| F#8 3 : Wang Xiaoming, Wang Jiarong, Li Yan, et al. Expression of HsCRY in insect cells and rescarch into
its binding state with FAD by NMR[]J]. Journal of University of Science and Technology of China,
2014,44(11):943-951.
T, TR, 2, %, ANRBRAEB R E M (Homo sapiens Cryptochrome, HsCRY) & LK iK R4
A7 Y FAD 255 R3S NMR #5200, o ERHF AR K2 . 2014, 44(11) : 943-951.

Expression of HsCRY in insect cells and research
into its binding state with FAD by NMR
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Abstract: Cryptochrome (CRY) is a kind of protein sensitive to blue light, and the radical pair formed
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between the conserved tryptophan triad and cofactor flavin adenine dinucleotide (FAD) plays a central role
in mediating circadian clock and magnetoreception. The full-length 1 761 bp DNA of HsCRY1 was cloned
from HelLa cell using RT-PCR. Eukaryotic expression vector HTA-HsCRY1 was constructed and verified
through colony PCR and sequencing, and it was then transformed into DH10Bac to obtain recombinant
bacmid. Bacmid-HsCRY1 was obtained through picking white colonies and PCR analysis. Insect sf9 cells
were transfected by Bacmid-HsCRY1 to produce target protein. CRY was analyzed by Western Blot and
purified by nickel affinity chromatography with 100 mmol/L and 200 mmol/L imidazole. Three conserved
Trp related to electron transfer were predicted by alignment of CRY homologies, and the mutants were
also expressed through Bac-Bac baculovirus expression system. The binding state between protein and
cofactor flavin adenine dinucleotide was detected by * P NMR. Compared with the * P spectrum of free
FAD, the chemical shift change of FAD binding with HsSCRY1 and mutant3 (W397) was observed, while
no chemical shift was observed for FAD binding with mutantl (W320) and mutant2(W374). These results
demonstrate that HsCRY1 and its mutants are successfully expressed through Bac-Bac baculovirus
expression system, and that mutation affects the binding state of FAD with protein.

Key words: Homo sapiens Cryptochrome (HsCRY); mutant; flavin adenine dinucleotide (FAD) ; Bac-Bac

baculovirus expression system

0 3§

A ) b 3 A AE TS R A b X A R
AT Ry AN S8 EL A 5 A T VR . AR e
% 52 6 BRI T L ot I/ — Jy T 2 A 7E G R 3z 28
5 B A e B Sy — O Tl G 2 R — R e
{6, % (Cryptochrome, CRY) i 5 24 9 4 15 5 18 .
CRY HHZ M #EbtMEMEA.JE THA
DNA &5 D6 i ot 24 fif il 5 iDL i8R (1 #E R TH)
DR 25 R LR SF L N 3 AR A O SF I PHR 4544 35,
B /B G5 H B UL B o BERTHE 4 1K, A IR 3 R R S
¥ H B ({lavin adenine dinucleotide, FAD) {if T
PHR 45 3 i — A 454 D48 h B FAD i be 4 3%
2 5 0 1 B L2 R R T A 2 G, S R A R NTLO B
N5 JRFH5E M o4 BE LK R R Arg &7
FEAVE Y R TE R JE B9 CRY & [ C I 45 7 8 45 #
MINGEE SRR B CRY B C i 45 #4 3 7] LA
R ERAANSIZ R E3 EHE JETLAG 454 Mt
EEALH, WIS CRY 56 89 H 5176 %
FLSEIENY C I 4 A 3k

IR PHR 254950 3 AR SF i (4
i Trp & 0 (0 80 R — BRAR 25 & A e 1% 3 8
FWME A £ M TrpC 1 & 43 76 & 1 W0
TrpA, #1438 % FADox, JE i [ e AH 56 [ 3 i
FXIFAD ~ + TrpC" ], X — i BB & FAD Ji
FAL LA B TrpC £ i F 16, #61f JE i [FADH " +

TrpC™ | Mfifa & & F G M4, 3 H R A &b F
LRI LT A BE R BRAS FAD #8 &E TrpCHel,
[ 3 X R IR B F CRY & A5 A9 4 &
KEE.

Hui 78 & M i 8 4 & (protein data bank,
PDB) H1 i 40 ZF CRY EHHF . HA 3 MEHAMLS
P O PR BHE PE. ME — 2540 58 BE 1 R SR I CRY &
FILAY A AR 2 e/ iR 4 /L CRY 2 9 PHR
gEF s, /N CRY?2 & H 5 FBXL3-SKP1 & & ¥ 45
FYUS Sy A A5 R g 3 A 2% AR Y O vk AT B T A%
HRHL Y A R =R, A R VIS ( Xenopus)
CRY DASH" ', RAFFER ZFJE o .CRY & H A 45
F D) RERE SE AR T — 2 1 3 i L HL X SE i 5% 2 4 v
FABOLA YR, LR T R WA Dy . o6 AR
CRY #5145 14 D) Re B 58 475 oK WL 4R 3. A i N 28
CRY H: 5 b (B R 3R I8 MOHAZ 3 B+ I (0
i = R A A G T T B P 5 A A A AT L T Y B O
A H 5 S AR SGHS ARG R - R IR I R G R
KT AR ARE A ML OARRAE A, I
T AR LR Y 5 vk R B S A FAD 45 G
ARAS G SRR N A W B (5 5 38 B B % 9 1% i
FIF T RS20 LA,

1 MRS

1.1 ##t
Hela # id \ SO B Ht 40 i Sy A< 52 56 25 £ A7 46 i
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B I 2 25 40 M DH10Bac, # /& HTA, % 3t i 5
Mix Cellfectin® Reagent. 3% 3% 3 S{-900 I SFM
M Grace’s Medium W) H Invitrogen 23 &) ; — $T it
Histag Hiik e — 4Pt Ryt B CST 24wl 5 81 AT
Hitrap Ni* -chelating 4§ [ GE A F]. TIANGEN i
RNA 2 0 ¥ & . Takara cDNA 3 # %3 7 & .
DNA /v [a] Wi 0] &, BR 1 7  U0 i BamHIT A0
Xhol Mg A b T8 A

1.2 HHKER HsCRYl 3% B

1.2.1 RNA #

W% N2 HeLa 411 T 15 mL & .08 ., &
O 18] 0 2 07 V. A0 R 0 IS L O 4 B A L
TIANGEN & RNA #2 B & 32 RNA, —80 C
PRAT#8 H . SR 6 M Hi UK S 56 A0 43 0l 0l B2 34
RNA 4l .

1.2.2 HsCRY1 cDNA &%,

K F Takara cDNA 3 % F iR 7 & & W
HsCRY1 9 cDNA 2 — % 5. J R AR & L 26 15 4
T:4 pL RNA, 1 pL Oligo (dt) 18 primer, 7 pL
RNase Free ddH, 0,65 ‘CHUE 5 min, vK_E A7 N
A 4 pL 5 X Reaction buffer,1 pL Ribolock RNase
Inhibitor, 2 pl. 10 mmol/L. ANTP mix, 1 pL
reverted M-MnLV Reverse transcriptase, W& 2,
42 “CJjit & 60 min, 70 C it & 5 min, B 0] 15 |
cDNALfRFF T —20 C.

1.2.3 PCR¥ ¥ BHAR

PLE3E cDNA B9 55 — 25 4 0 B Ak, #E 47 PCR
Py, B PS5  F 80 4y B PL: 5
ATATATGGATCCGATGGGGGTGAACGCCGTG
CA-3', P2: 5'-CGCATCCTCGAGCTAATTAGTG
CTCTGTCTCTGGACTTTAGGACCA-3'. 7E E 1]
F% 4 3 43031 5 A R 4 N U0 BamHT Fl Xhol #Y
D)0 £ PCR W 4514 :94 “C . 5 min; 60 C, 30
$;72 °C, 2 min, ¥R EC R 35 K. T B8 0 AL UK K
W PCR 7 ¥y 2l A 350 6 547 [0S0 3 4 7 4 3% 52 AR
T E .

1.3 HsCRY1 BEHFRZEHEHLE

HTA #{k 5 HsCRY1 JEPH 19 DNA F B H KR
il 1 P DD I U B, L AR A5 P 9 43 ) A BamHT
Xhol i ) 7 A= B R #8 °K i B9 HTA 28 1k Al
HsCRY1 B[ i) DNA Fr B, 43 51 FH 55088 4 e 0k 43
Bl EAMT T UI#E & HTA & HsCRYL 2B
Hr 7 By X 88, DNA /) [0 & Bl ik 5 br

Jr B SRR F UK 2 SR I AR B B SR R
HE MBS EARRBY R mE Ly 3: 1 L
ARG s TaKaRa & #X08) & T 16 C 1H il 1% #
2 h. B Y AL DHSa &2 S 40 M0 . P o 1k
PRIEAT B P& PCR A I 3% 28 28 T8 w7

1.4 FHEEAR PCRER K FZFHHL bacmid

B F E# A 1 ng HTA-CRY 3 20 5 ki in A
% 100 pI. DH10Bac W& Z S A, K E#FE 30
min,42 CHPYL 45 s, 7K L F 2 min. JIA 900 pL
S.O.CBF3,37 CE% 4 h. I S. O. C 53344
B R B R EE % 1/10,1/100,1/1 000, BURS B
JE BT 100 pL 23 5%k T & A 50 mg/L RIR%&
Z.7 mg/L K KHEZE .10 mg/L WK ZE .100 mg/L
Bluo-gal UL & 40 mg/L IPTG 1y LB F# .37 C
B35 48 h. BUFEAR Y 10 4> @ o, 3550 T 5
A 50 mg/L RABEE R .7 mg/L R KF R .10 mg/L
PU¥F 2 .100 mg/L Bluo-gal UL} 40 mg/L IPTG H)
LB i g2 He i, 37 “Cal i B 97, 57 W BE DL TE V4 42 U
FEFFRE bacmid, 3 A PCR 46 M 9% B2 4T k; bacmid.
JIE A FH B W 25 51 9005 3 43 501

P+ :5"-CCCAGTCACGACGTTGTAAAACG-3',

P—:5-AGCGGATAACAATTTCACACAGG -3’

PCR JZ B 2. 94 °C, 3 min; 94 °C, 45 s;
55 °C, 45 s; 72 °C, 5 min. 1 B W BN 35 K.
72 °C, 7 min. BEARHEEE R LUK AR PCR 7724
1.5 EAHRFENEE T iE
1.5.1 Pl RBAF >4

@ a0k H gl i sf9 kb F X B K (1L 5~
2.5X10) I HANMA 95 % LA LA 17716 .

@ H Grace’s Medium i B¢ sf9 40 , (&3 /S FL
P B LA 2 mL 400, HAEECH 2 8 X107, E i
FE 15 min, {20 i 0 BE

@ ¥ 8 pL #YLik 57 Mix Cellfectin® Reagent
A 100 pL. Grace’s Medium R, = IRCE 30 min,
1 pL WG FEFF KL bacmid H 100 pL Grace's Medium
MR B —FIRS L EIRE 15~30 min.

@ ¥ 3k DNA-lipid 1R & % & A 275 1L
A r A 20 R L B P X R R RS i DNA-lipid TR
SYR R BN, 27 CHFE 3~5 h.

© B FREMA 2 mL 5848 35 £ S-900
I SFM,27 ‘CH5 3% &5 £ 5 8% s B4 5 8% 40 il
WHETF 15 mL BLEH,500 g B0 5 min BB
L e 1
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© #5 iR = J0w A RS 2 P AU B2
FH 0.2 pm BE g8 U8 AN A LT B AW E N
2% HEOGIRAFE T4 C.
1.5.2 ¥ Pl RmE

W ab T 0 H A K (1.5~ 2.5 X 10 IF H A
95 26 LA A7 A 00 B HUZn 6 T S LA P IOE iE
T BE Y P1ACR R R e AN L L 27 CC R 3 dL e A i
WA T 15 mL B0 48,500 g B0 5 min B R 40
i R . o L R & JC A b B4R B P2 AR
0.2 pom S AR I UE L AN A LT AR E
2% WEGIRAF T4 °CL I FIRE B9 J7 ¥k X P2 AR 2 iF
o1 132 P3 AU 5.
1.6 EAZFAMRERANL

@ MW 250 mL B9 = MAIRAERR IR LR 55 5%
50 mlL A2 B HU A0 0 i P B 4 e Ak T 0 HE K
W5 ~2.5 X100 I HAMA 9520 LI L i A
%,

@ T[40 4R 500 pL P3 AR EE .27 CHRET
Higws d.

@ WEMM .8 000 r/min, 5 min B .0 Y E UL
VE. A 10 mL 454 28 Wil (20 mmol/L Tris-HCI,
150 mmol/L NaCl,0. 1% Triton X-100,pH 7. 2) &
BB TR VKU SR F TR P IR R A L 3 s
%4 s,2 min, hE K 20%.4 °C,12 000 r/min &L
30 min, A1 3 IF B 10 pl. #4T Western Blot ¥
. e 1 — %18 Bt Histag Brik. Fl 4 LW 584
Hitrap Ni* -chelating Z5&. 7+ #H 30 mL 454 52
M (20 mmol/L Tris-HCl, 150 mmol/L NaCl,
0.1% TritonX100, pH7.2) & 2 mL & # 40, 80,
100,200 mmol /L Bk W 1) 25 £ 92 w6 100 26 19, 43
B, SRR E P BTl SDS-PAGE K ill. i Hr
ZEBRBKIE , E L ORAE T —20 C.
L7 ZEAWMSFIILER

7E NCBI i H 6 DA A FfE ) CRY 3 H 5
RSB ) Homo sapiens CRY1(NP_004066. 1)
17 ClustalX 2 J¥ 1 X}, [5 35 57 510 2 50k
Drosophila melanogaster ( AAF55649.1), Homo
sapiens CRY2-1 (NP _066940.2), Homo sapiens
CRY2-2(NP _001120929.1), Mus musculus CRY1
(NP _031797.1), Xenopus laevis DASH (NP _
001084438.1 ), Arabidopsis Thaliana CRY3
(PDB:21JG_X).

B SCHR RS TR CRY EA T AER =

AR A W342, W397 L ke W420, DLt b A o il i
AT HsCRY 1 25 A Y 3 AN PR SF 6 & R
i W320,W374 DA K W397.
1.8 HsCRYl BRBERTEELANRIERKN

MR8 2748 67 150 % HsCRY1 & H #4745 %
A HFFRWRE-R LR ERGERBRLEH. A
ety W320F, W374F LI K W397F By HTA-CRY
5 15 TR L % AL DH10Bac ¥ 47 5% )8 8 41 , P38 i 5%
Yo B Hu A e AR 3 AR 7 L B #EAT RAR IR Y
Fikalifb I F Western Blot Jz SDS-PAGE #:il.
1.9 HsCRY1 EARHERTEM P iZw; kLW

HiE R EMLIE

FEF W4 A 0.1 mmol/L, #h A HE K 2 &
Bk 10 % (RFU 80 . 7R LA AL IR Sk B9 Bruker
Avance 850MHz %1% I R4 P #% wf L4z 3% &, 3%
Yi R 40,048 9, F K BN 5 120, 0 i R E N
298 K.

2 HZRG5HMH

2.1 HsCRY1 & RNA UK B ERE R 1

i Fl QIANGEN 357 & $2 B B RNA £ 5551
G306 T K R Uk R I, OD260/0D280 =1. 9, 4fi
FE R A4 R (] 1)), PL A i cDNA 45—
ZRBE AR, 22 PCR X H A 5L R 14, f K 4G I n
B 1(b). Z5R 8RBT HRIREL 761 bp B &4
Gb B AETEAERR S Y IE 1Y 2u iy . X B B A 2R T U
JE IS, PR AT PCR &4 . 43 81 51— H K /N IE
By H A3 R B (B 1(e)).

« 28sRNA
« 18sRNA
M 1 (a) M

2
[l <1 761 bp 1(5}83
1000
750
500

<1761 bp

300
100
(b) (c)
(a) Isolation of total RNA;
(b) Amplification of the first strand of cDNA;

(¢) Amplification of target gene. M: Marker; 1. HsCRY1 gene
E1 S RNAMRERERENEERNY G
Fig. 1 Isolation of total RNA and

Amplification of target gene
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2.2 EAHEEE PCR KGN

HTA ki 5 PCR 724 HsCRY1 i DNA F Bt
5390 AT SR V) O % e i Ak ) L #5147 | Y% PCR K
T, BPPk sk 3 A% Ak A Vi S B AR #E 4T PCR 4731, 1y
VKAG I PCR ) KN AR RAT T A 18 RN 554
(L 2(b)) 45 1 AT 7 1 o 78 TR V6 32 T ), 485 2R TF
WL U0 HsCRY1 5& B s 2 Hi4fi A 2= HTA # K
B T H A B iR HTA-HsCRY.

| ATG ]Ilislung TEV cleavage sie | HsCRY'1
-

Gientamicin

e ) )\ TRERTN
HTA

4856 bp

pUC ori
Ampicillin

(a) (b)

(a) Plasmid map of HTA-HsCRY1; (b) PCR analysis.

M: Marker; 1-3: PCR verification of transformants
B2 Z=HA#HLEEE PCRIGN

Fig.2 Colony PCR analysis of recombinant vector

2.3 PCR & # i E A% F AL bacmid

HTA-HsCRY1 H 2 fi ki % /& DH10Bac )5 , i
T W F R 7 6 1 A BRE B A L RO B AT R IR
PCR F ik #EAr #x . 1 T PCR I B 5191
DH10Bac /& 5Z 7 4 il P9 5 9% 5 #F K bacmid DNA
R —BE A R AN H B AR HsCRY1 #% 8 T
W RE AT R b, AT 5 PCR By s 8 — B & A
HsCRY1 (1 761 bp) J % 5 T ki - B 3L [H (2 430
bp) B DNA JF51 ., B K/NA2 430 bp+1 761 bp=
4191 bp( 3).
2.4 EAZEAMRERAGHK

Wy 1y P3 AN T L B R 20 M, & R
WG U e E s 384T Western Blot ¥, & A & &
K/ 66 kDa Ze 47 By 45717 (B 4(b)). &7 1 W& A
His-tag £ F1 A9 FHAEXT B, S50k 2 S B3 1 X0 BECREAS Jin
I Y L MO R A5l 3 A P3 AR B Y L L 4N
M. 28t aiib 5 &3 100 mmol/L M 200 mmol/L
BRI EIE T T H B A (B 4(0)) , £ B HsCRY1 3
PRy = e O R G RO = v A E N - S N
50 mL 40433 T 4.8 mg BH . EHMERLR N
96 mg/L.

Transposed pFau&l]‘zu,‘“l Gene of HsCRY 1
sequence

. p 128bp
Bacmid DNA 1 - T
mini-aiTn7 <
MI13(-40) M13
Forward Reverse

(a) HsCRY1 transposed into bacmid DNA; (b)PCR analysis.

M: Marker; 1-7: PCR verification of recombinant bacmid
E 3 EHHFFHH bacmid PCR 4l

Fig.3 PCR analysis of recombinant bacmid

2.5 HsCRYl B RBRTEHRIERKEN

C A SCHkHRE 7 i CRY & A iy 6 & R =
PRl W342, W397 LU K W420. [6] 5 7 51 1 £ ¢
G 2B, HsCRY1 (9 W320,W374 L) Jz W397 3
A5 R T RE R 5 HL AR 88 A DG ) R (1 5).

WL R IE RN R NAR )G . &
IR RS T A Gl vk e Y B A L A5 3 ) 3R G A
N 57 AR 40 M, TR B AT RGA R R, LIE 4
Western Blot # Ml 3 2l 1k & A=, 45 F W A 6.
HsCRY1 2875 fK 1(W320F) & (£ k&N 90 mg/
L, RAK 2(W37T4F) R R ik it h 94 mg/L, R4S
& 3(W397TF) B HFKIAE N 93 mg/L.
2.6 M'PiEMKI HsCRYl EEREBEBRTHK

5 FAD &SRS

W FAD & A 87 1,1 HsCRY1 & H &
A0, 52 R 58 A8 MR B Wl D IR I AT A R
AP WES R E RS FAD fZ54R0L. anE
7R, 5 H B & FAD BB % A L, B AR R
HsCRY1 M RAFK 3(W397F) 454 1y FAD k2%
MM REAET A, BHZ G T EAM FAD 2k
AT AR BCE B R 5 R R Y S e 1
RAETHEAEM. IF B 5B AR ML K2 31
RSG5 2255 Ui 548 W397 FE (L T 15 FAD
BI45 A fe . 1 HsCRY1 8484k 1(W320F) L Jz %€
AR 2CW37AF) B3 B8 7' P {5 %, £ B FAD
AERXWAREEALS G DAk EAARNTAH
Wi FAD. L 25 R Ut &A% m T4 H
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HTA-HsCRY 1 Recombinant

l Transform into MAX Efficiency

DH10Bac Cells
E.coli Colonies with Recombinant Bacmid
l Restreak

Verified E.coli Colonies with Recombinant Bacmid
l Grow overnight culture and

isolate recombinant bacmid DNA

Recombinant Bacmid DNA
l Transfect insect cells using

Cellfectin II Reagent

P1 Recombinant Baculovirus Stock
Infect insect cells to
l amplify virus
P2 Recombinant Baculovirus Stock
l Infect insect cells to

amplify virus
P3 Recombinant Baculovirus Stock

l Infect insect cells

Protein Expression

Cell harvested

Lysis via sonication
Collect Supernatant

Western Blot and Ni affinity column purification

SDS-PAGE and combine purified protein
(@)

66 KDa

(b)

1 22 3 3 4 4 5 5 M
KDa

97.2
66.4

| 443

29.0

20.1

(c)

(a) Flowchart for HsCRY1 expression and purification; (b) Western Blot. M, Marker; 1: positive control;

2:negative control; 3: HsCRY1; (¢) 12% SDS-PAGE showing protein expression and purification

by nickel affinity chromatography. M. regular protein molecular weight marker; lane 1, flow through

from the Hitrap Ni’"-chelating; lanes 2-5, elutions with the 40,
80, 100 and 200 mM imidazole gradient
4 HsCRY1 EAMREHAN
Fig. 4 Expression and purification of HsSCRY1

FAD 58 10454
3 itig

A% 3k TR G A AR B/ BRI 6 DL 1
5 o L T8 1A 6 e B TR T 9 K 10 B 35 R 55 2 B
TR YT . FEAR S - Gk R G
A S A DR A ZE 9 28 R TR L 35 TR 4
TEFT R T 2 B o 20 L DA 5 2 1 B 1
PRHEAT IR I B R R . ANEE AT % R 4
PR AT B S 2 T LA S B LB R
Tl T 5 Al 265 52 9 1 T PR 140 W T 40 60 2 19 7
SER AT fE L 5 SR 1 AL BE S R 2
BB ELA BT O ZE B L TT L 25 4 K O S U A
I FLAT LA i 3 2 Fh L 1R, AT S B0 T R 08— 3%
PRk 2 Bk g F3k. 5 4h . i TR %1 DNA RAgfe

AR PR AT 14 B DRI AN A AR TR e AR 42 A R
M TFxRGEHAMEEBm EENEER Lets
SR N AR S A S s b R N H )z
F 1983 45 — U AR 75 - B R Rk R 488 L
TR ZRGEC I E L T ZFIMNEENA,
PR T 5 S A 52 6 R Sk AR B i 25 4 1L
Fe NHe s R TFIID B0 SO E A R 4542 45
AR S0 A R HIFPIR ARG 8- B HU 3R 3K R GEHT 5 22K
[ ¥F R ( Escherichia coli) JR A% Fih RS 458 CRY
HHARIK AL X B WK, 2 )5 F AT SOR R
F 5 A bR % &2 2F R4S 6 2R ) MBP #EAT R G,
TER R 3k . B RLG B H R kAT i HAEY)
PR RN S V27 N7 o (Ve S S T |
MNTFRERLRGE . RBRRBERZRFEELA AT B
T RHZ RGN EKIR T CRY EHL,HEA N
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Drosophila melanogaster CRY
Homo_sapiens_CRY1 -
Homo_sapilens CRY2-1
Homo_sapiens_ CRY2-2
Mus_musculus Cryl
Xenopus_laevis_CRY
Arabidopsis_Thaliana CRY

Droscphila melancgaster CRY
Homo_saplens CRY1
Homo_sapiens_CRY2-1
Homo_sapiens_CRY2-2
Mus_musculus_Cryl
Xenopus_laevis_CRY
Arabidopsis_Thaliana_CRY

Drosophila melancgaster CRY
Homo_saplens CRY1
Homo_sapiens_CRY2-1
Homo_sapiens_CRY2-2
Mus_musculus_Cryl
Xenopus_laevis CRY
Arabidopsis_Thaliana_CRY

Drosophila melanogaster CRY
Homo_saplens CRY1
Homo_sapilens CRY2-1
Homo_saplens CRY2-2
Mus_musculus Cryl
Xenopus_laevis CRY

Arabidopsis_Thaliana_CRY

Drosophila_melanogaster CRY
Homo_sapliens CRY1
Homo_sapiens CRY2-1
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Fig. 6 Western Blot analysis of mutant
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(a) Structure of FAD; (b) 3P spectrum of free FAD(red), HsCRY1(green) , mutant3(blue) ;

(¢) *'P spectrum of mutantl; (d) *'P spectrum of mutant2
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Fig. 7

P NMR spectrum of HsCRY1 and mutants
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