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S aAIlE Aoew ®BaEo] 9t (Narita, Y., & Inouye, K. (2009). Kinetic analysis and mechanism on

the inhibition of chlorogenic acid and its components against porcine pancreas alpha-amylase i1sozymes
I and II. J. Agric. Food Chem., 57(19), 9218-9225).
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(ME3] &3 0001) Narita, Y., & Inouye, K. (2009). Kinetic analysis and mechanism on the inhibition

of chlorogenic acid and its components against porcine pancreas alpha-amylase isozymes I and II. J.
Agric. Food Chem., 57(19), 9218-9225.
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insoluble fraction; lane 4, purified Bt aGTase) ZA3}o]t}.
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E 1
Zefol e

bt-Forward 5 ' -AAAACCATGGCCACTGTATCATTTAAC-3'
bt-Reverse 5'-AAAACTCGAGTTTCTTGGGAGCTCTGCC-3"

PCRY] ZZZ7AL WA (denaturation) 98°C 18 AA = 98T 10% 53TE 30%, 72T 18 30%9 Z=Z 174
303 (cycle) FaA3ATt. FZH FHAE Neol 3 Xhol ATEAES 2 ]dte] pTKNd6xHis WEO] 2}o]Al
(ligation) 3}it}.

=1 PCRel ©d FFE b zi6 fAA (M) B OHY fFAds Edse Az 2d FHav=
pTKNdbt_2146 (B)E HojFt}l. A7|AdE BA A3}, bt 2146 FAAE AEs 19 A EE 2= Ao
g, MEHT 29| ofn| A LS Zhs AN FEI-EdAHYo|ZE U3 3lets Aoz FAE),

[AAe] 2 AzFdude 2d]

Az Bd Zepav= pTRNdbt_21465 Zrol2A S ol&3te] ol 2 d3(transformation) & F,
Fhumtol 2l (50 pg/mL)e] ¥ LB wiA] (10 g/L bacto-tryptone, 5 g/L yeast extract, 5 g/L NaCl)ol %
sk, 30TCoAl 30A17F &<t 150 rpme. 2 wHkuf S A A5

W (lysis buffer; 300 mM NaCl, 50 mM Tris-HC1 buffer (pH 7.5), 10 mM imidazole)ol] HE-3}At}.
23 #3171 (output 12, 5 min, 4 times)E ©]& o}oq AZE st ig*oﬂog AbgETh. =
Ni-NTA 184 F2 A=rtEadidgE o] &3to] GA| § SDS-PAGEE ©]&3te] Al 47 2L £=& Rl

e w5 ey (7,000<g, 20 min, 4T)< o]&3dto] A% 5, wigFee] 1/10 F-¥]] 2ho]A]x
|
=

T 2 AAY duSFIEWAHY o] Z(Bt aGTase) 2] SDS-PAGE #4] (Lane S, protein size standards;
lane 1, cellular protein from the crude extract; lane 2, soluble fraction; lane 3, insoluble fraction;
lane 4, purified Bt aGTase) ZA3}o]t}.

[AAd 3: AZF &4 Bt aGTased] g7 A1

Bt aGTase &4 97F SAHE sl oldZ2 (0.02%, (w/v)) BEL2 (0.05%, (w/v))E 71&=Z &} citric-
NaOHl €b5-8-9 (pHl 3.0)l =o] el WHEal aaet 38kl 60Tl 103 Wit o, & vt
ol 100 plel 1 mL9 Lugol &9 (0.02% (w/v) iodine 2 0.2% (w/v) potassium iodide)el] €&3}e] 620 nm
el FHEE SASAT. 1 it G47F 1 St ofdRe A 1 ngs #afste] BEQ 2 Filol
st o= gttt

2= A= Bt aGlased] o1& A=+ AelsiM ek

3

rsﬂ
r_l.u

e

)

Z 2
Step Volume |Enzyme Protein Protein Specific Yield Purificatio
(mL) activity concentration |amount activity (%) n fold
) (mg/mL) (mg) (U/ng)
Zgiro 104 3.57 169.44 17621.76 0 20‘3 100 1.00
Ni-NTAA 1.5 2.03 2.26 3.39 0.59 56.8 2953.20
A

[HAle] 4: A= & Bt aGTased] HF kg =4 ww]
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AZF A4 Bt aGlased] HA wbg 7S 1517 8t kst 2% (40-70C)<} pH (2.5-6.0)94 H71E
=4 Z uustgh. M B2 kS 100%2 ste] Az 9712 JER T, Bt aGTase 4 60°C, pH 3.0l
A 7MY = dAS Hola SS A 4

& A|Z3F Bt aGlase?] HA 2% 2 pH 4 Aotk A 2=+ 60CE Yelsta, A plis 322 1

AZF a4 Bt aGlase?}t oo 9|3t J&S =X gRlstaal thefst 27F ol &7} EDTAE o] &3ty a4 9
7+ Bttt o] &8 HVEA e AES 7Egk (100%) 0.2 A AQskF L, ZF 27F dolo HF FrEE 5
mM= g shelTt.

% 4= 223 Bt aGlased] %kolLo] o3 Zy} Hlm Autolth. & dofA] HZo] Ca . Mg . Cu = H7pal 7o
A7} Auehs Aow et

[AAd) 6: AZF Bt aGTase 49 vH8 EA]

kst 84 (acceptor) &Zo] gl o] WSS SR, I FAE @t EetE s (Thin

layer chromatorgraphy)® #4134tk 1% (w/v)e] HAES F9A (donor molecule)Z 3te] L= (GDHFH
DEHNELS A (G7)7A Q] =24 (0.3% (w/v))ol tidte] mSS AA At
T 594 Hi= upe} B koA AL83k Bt aGTases 7|9 dylaFitmEdavgo|zst g grlo] uke-S
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[AAld 7: A5 DNJ 3o 33E9 A 2 AA]

= S IS 8t 7122 1.5% (w/v) DNJ ¢ 1% (w/v) AES pll 6.0, 50 mM AU olAEH O E <5
Lollo] HkggN 1l F 1 U9 daFFI=EdaHol= 45 Y 55ToA 7217 ¢ wH839ith, o]
= S 1087 9 a2avkes AAAF

DNJ Bdol3}gtES Triart-C18 Z &l (250 <20 mm, YMC Korea) UV #Z7](ultraviolet detector, 200 and
210 nm) ¢} A3t B8 A AZvE 2] (preparative HPLC, YMC Korea, Sungnam, Korea)& ©|&-3}
of AASPTE. wj AIAY WZo FEe 1 pLE YL, 0.1% S-S (ammonium)o] FIrE o]
(deionized water)& ©l& o2 AME3FA L, &S 12.0 nl/nineZ 3o 2ol A #2383t

[AA)d] 8: A DNJ Fdo] 3= £4]

A7) A 7oA AAE FHlo] F3EY HA AR} £EE sy $1%te A Tol2udAZvE T
(High-performance anion exchange chromatography, HPAEC) #2A1HS A}-83}%iT).

HPAEC= CarboPacTM PA1 A% (4 X250 mm; Dionex, Sunnyvale, CA, USA)ol pulsed aerometric detector
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(ED40; Dionex) A&7|E “&&st 7|71 AH&sk3lth. 20 p 9 A& &4 AFE3F A, 150 mM X9 F4ks)t
UEF &9 oo AtgolMHolEe] FTulE F3lo NHEAtES 413518,

AU SO HOIE FETuE o2 gl 0-2% for 0-20 min, 2-40% for 20-58 min, 40-100% for 53-68
min, 100% for 68-70 min, 100-0% for 70-78 min. ©]&9 #+%L 1.0 mL/mino.2 A3},

olt

-

ok, dYEX BAW (Matrix Assisted Laser Desorption/lonization Time-of-Flight, MALDI-TOF)& ©|&3%
o Al FHo] A= EAFES A HEEed H SES E A9 111 HER EFE § A4
oA " EX FA48 FPsleitt, wlEY A= a-cyano—4-hydroxycinnamic acid (CHCA)E Al&3sliom, 714
A (accelerating voltage)< 20,000 BEEZ HA3AT}.

® 78 HPAECE ol &8 Zzlo] sigt=e] #4 Avola, k& 82 MALDI-TOFE o] &3¢ FHe] 3%
oftt. A4 ol HFEL Fo I HFEA Trgol ) o wol Y& HHE Aoz dAFw, 4
7| ser 20 JlAE FRAE 2 Ao A

1 2ge Fasa.

ol

MEA AAE FAdo] 3ES GI-DNJE HHela, 379 a4 A

[AAd 9: gSFIA Eo|= dyjotdy o]z A ast &<]

DNJ 2 GI-DNJo] &497F A8 =S &<lslr] 94ate] 'inhibition kinetics'E a8ttt &9
o]z¢] Agoxi= 912714l pNPG (p-nitrophenyl- a-D-glucopyranoside)& 7|22 AM&3ar,

olz9] Ax FAHS sty Yl pNPG2 (pnitrophenyl- a-D-maltoside) & AF&3IAtt. 2+ 71d o] 714
ol s o] WS pNPi= ELISA plate reader& ©]-83Fo] 405 nm oA 1 FS SA3IH.

714 AP EE st AR Ki valueE &Rlstazl, st w5 (0.1-1 pmol)e] A3NAE AH&ste] &
2 WS 8L Dixon-plotS AR&3te] L ghs ARl

£ 9% Lineweaver-Burk plot& o83t da=FFAdo]=o gt DNJ9} GI-DNJ&] A3dls Hla A3 Aijo]r,
= 9olA B ule} o], DNJ9F GI-DN] EF dulZFFzAldglo]=e] tiste] Aaiz&S AUa JdE AL &
st 4 ATk, 3, I y"oe® Hol o] BFEe] HAXAS (competitive inhibition)E dtal Y-S T
it FaHor, F agE BF Z5 g Ho| EAS & F Aedl, ol uge wE AAE AME
st ete gFAo2E Y% K, valueE AHES ou|sty, 7@ fAksHAl A7 AAZE wpx] 71E] =

N

143 A mie] GE Asfichs AN dE . dibHor B2 A%E =dEc] 54
=
PN

ol thate] o]F% AAAANA R 2--grt

AV

stH, 7 24 (DNJF GI-DNJ) 5 o= 4o gL a4l AAJNAE &2lst7] fste] Dixon plots T4
atar, A (K value)E AAFsEATE. &= 102 Linewiever Burk plotg Y3 3le] Dixon ploto & A4-43 3}
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Z 3
[0094] inhibitor Target enzyme Ki inhibition type
DNJ a-glucosidase 1.1 competitive
a-amylase 4.4 competitive
G1-DNJ a-glucosidae 0.48 competitive
a—amylase - No inhibition

1
g

k1
N
~

Kay PTKNdbt_2146

5504 bp

\ba_zue

F1 origin from pET
Xho| (3014)

EH2

MwW. S 1 2 3 4
(kDa)
170
130
100 0 - nad <+BtaGTase
. (105 kDa)
' l .

70

Relative activity (%)
5 3 8 B

8

8
'
]

4 50 65 60 65 70 75
Temperature (°C)

(B)

e ® 50 mA Citric-NaOH
© 50 mMNaOAC

Relative activity (%)

pH
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Relative activity (%)

E96

«Reaction pattern of normal aG Tase

Response (mAU)

G1
G2

T

o e

§:0.3% G167

Lane 1: G1 + Soluble Starch
Lane 2: G2 + Soluble Starch
Lane 3: G3 + Soluble Starch
Lane 4: G4 + Soluble Starch
Lane 5: G5 + Soluble Starch
Lane 6: G6 + Soluble Starch
Lane 7: G7 + Soluble Starch

a : before reaction
b : after reaction

« Reaction pattern of BtaGTase

« walel
« -
G3
G4
G5
G6
G7
$: 0.3% G1.G7 standard
-
S

a: before reaction
! ! b : after reaction

1000
800 P A
600
400
200
0
1000
800 4 DN B
600
400 gHo| sgte
200 (G1-DNJ)
1
1000
s 1 SAHSH 2
m- e A.f-l—Lc’_{;I"‘!
it 4 (G1DNJ) B: 22 fEE 24
C:EH=E =24
1 2 3 4
Time (min)
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349.3001
1007 - G1-DNJ (M+Na)* Saesk
% 348 miz
80 H
- o= oOH
§ g0l ﬂ +Na'
] Ho
2 504 HO.
e %
£“]
a0
20
104
] Ly " A Il l_. oA,
3290 ss7a 3458 3542 3626 3710
Mass (m/z)
—
=m9
« DNJ * G1-DNJ
300
250
£ 5 200
E: £
g g .
100
[
¢
5 5 3 3 T 3 T 1)
14[S] (mM) US] (mM)
-
EH10
* DNJ + G1-DNJ
00, 2500
(@)0.0315071 mia
(000631782
- (402593361 mM e A
(m0st66721 mia
g w £ |wyrosrssssmm .
<
=3 = 1500
z z
B
1000
20
| L
%W
| =
EOETIRY B T T raw ) G2 04 06 08 1 660 ba 530251 6 61 62 03 04 05 06 67 68 09
Inhibitor GeM) Inhibitor (eM)

«DNJ

ANV (i)

(K =048 3

« G1-DNJ

04 02 04 06 o8 1 12 14 18 %3 0z 01 0 01 0z 03 04 05 06 07 08
s ) rs] ()
=12
~I- !
- DNJ + G1-DNJ
() 0.6243437 mit 1 700-
(nsss s |
msasersoo ma / -
()10.7895000 mM. My
- =0
= | E
£ E
2 1004 s a0
s..

!

200
w
-
44 & 25,2484} 4 38322824 2 151295 940| 0408 127 & & 4 3 2 4 ] z
i (uhe) a0 Innibser (v
it No inhibition!
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P

<110> Industry Academic Cooperation Foundation, Hallym University

<120> Method for production of 1-deoxynojirimycin derivative with a
single glucose

<130> YP-17-076

<160> 2

<170> KoPatentIn 3.0

<210> 1
<211> 2682
<212> DNA

<213> Bacteroides thetaiotaomicron

<400> 1

atgactgtat catttaacat cgaatatcgc accagttggg gagaagaagt caggattgcce 60
gggctgetge cggagtcegat ccccatgecat accacagacg gcatatactg gacggcagac 120
gtggaactgg aagttcccaa agaaggaatg actatcaatt acagctatca gatagaacaa 180
aaccaaatta tcatccgcaa agaatgggac agctttccga gacgtctctt tttatceggt 240
aactctaaaa agaagtatca gattaaagac tgctggaaaa atatccccga acaattgtat 300
tactacagtt cggccttcac ggaagccttg ttagcccatc ccgacagage tgaaattceg 360
ccttgtcaca gaaaaggget ggtcatcaag gcatacgcec cacgcatcaa caaagactat 420
tgcctggeaa tttgeggaaa tcagaaageca ttgggaaact gggacccgga caaagcegatt 480
cccatgagecg atgccaactt tccggaatgg cagatcgage tggatgcaag taagctgaaa 540
ttccegetgg aatacaaatt catcctttac cataaagaag aaaagaaagc ggactgetgg 600
gaaaataacc ccaaccgcta tcttgecgac ccggaactga aaacaaatga gacgetggtce 660
atctccgacc gatatgecta tttcgatatt ccggtatgga aaggggecgg tatagcecatce 720
cctgtetttt cactgaaatc agagaacagt ttcggagtag gagatttcgg agatttgaaa 780
cgcatgattg actgggctgt aagtacccaa caaaaggtta tacagatatt accgatcaat 840
gatacgacca tgactcatgc gtggaccgat tcttatccat ataatagtat ctccatttat 900
gctttccace cgatgtatge agatataaag cagatgggaa cactgaaaga caagtcagcc 960
gcagcgaagt tcaacaaaaa acagaaagaa ctcaacggcc tgccggegat ggattatgaa 1020
gctgtcaacc aaacgaaatg ggaatacttc cgactgatct tcaagcagga aggagaaaaa 1080
gtattagcct ccggagagtt cggcegaattc tttaatgcca acaaggaatg getgcaacct 1140
tacgctgttt tcagctatct gcgegatgece tttcagacac ctaatttccg tgaatggecce 1200
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agacattccg
tacccgcata
gctacgaaat

agccgcaaca

ggegeccecte
tgggacgtca
gagtacttcg
ccgatgcatg
gaggaaatcg
gaatccttce

cttcectgecg

gtggagagtt
tacactttga
ccgegeatceg
gcgtttaaca
caggctatga
gacctgggta

ctggagattc

ccataccggt
gaagaagatt
gcaccgacag
aattccatac
aatccgaatg
taccggatgc

cgtgagctaa

<210> 2

tttataatgc
tcgcacttta
acgcccgega

gtgtggaagc

ccgatgattt
tggaaaagga
acgcttaccg
ccgtacacgg
aaagttacgg
tcgggcaagt

aaacacccgg

tctttgcagg
tcagtgatgt
gaatacaacg
gactgtatga
agaaactacc
tgattccgga

agcggatgcc

cggtttgtac
acctgcagac
tcgccactcc
tttgtattct
tgcaggaaga
acctcactct

taaaatacac

<211> 893

<212> PRT

acaagatata
ttattatatc
acacggtgtc

atggaccgaa

ctcggtgaac
cggctaccgce
gattgaccac
attactcgga
actccecttt
attcggtccg

tgtttatcac

aaagaatgat
tctttttgta
cgatttcatc
tcagtattat
gcaactgaca
ttgtgtttcg

aaagaatccg

catctccact
acagcgttac
cgaattgtgc
gtccctgeaa
acggattaat
ggaacagttg

cggcagagct

gagaagatgt
cagtttcacc
gtactcaaag

ccttattact

ggacaaaact
tggtggatga
atcctcggtt
cagttcattc
cgggaagaat
cataccgatt

atgaaaccgg

gaaaacagtc
ccggacacga
ttcegttcac
tatcaccgcc
caatcgacac
tccgtcatga

atgcacgagt

catgatatgt
tacaacacga
gaagaagtgg
gactggctga
gtaccatcca
atgaaagcag

cccaagaaat

<213> Bacteroides thetaiotaomicron

<400> 2

gceggecaga
tgcacctgca
gagatatccc

tcaatctcaa

ggggattccce
agcgtttcca
tctteegtat
cctecatcece
atttgattcc
atgtgaaaca

agttcaccac

tttggattcg
aagaaaaaga
tcaatgaaca
acaacgagtt
gtatgctggt
atgatcttcg

tcggatattt

ctactttgcg
tgetggggea
tgcgcaatca
gcattgatgg
atccgcgcaa
aagaactcaa

aa

atctgtagat
attggtagcc
tatcggcatc

cgggcragacg

cacgtacaac
aaaaatgtca
ctgggaaatc
tatgagtcgg
atatattcat
gacttttctg

ccaacgggaa

ggatggacta
taaatatcat
ggagcagaat
ctggegcecaa
ttgcggagaa
tatcctcagt

aaatgaatac

aggctggtgg
ttacggaacc
tctgaaaagc
caaatggaga
ttattggegt

tgacaagata

Met Thr Val Ser Phe Asn Ile Glu Tyr Arg Thr Ser Trp Gly Glu Glu
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1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2340
2400
2460
2520
2580
2640

2682
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Val Arg

Asp Gly

Gly Met

50
Ile Arg
65

Asn Ser

His Pro

Ile Lys

130

Cys Gly

145

Pro Met

Ser Lys

Ala Asp

210
Tyr
225

Pro Val

Gly Asp

5

10

Ile Ala Gly Leu Leu Pro Glu Ser

20
[le Tyr Trp
35

Thr Ile Asn

Lys Glu Trp

Lys Lys Lys

85

Leu Tyr Tyr
100

Asp Arg Ala

115

Ala Tyr
Asn Gln Lys
Ser Asp Ala

165
Leu Lys Phe

180

Lys Lys Ala

195

Pro Glu Leu

Tyr Phe Asp

Phe Ser Leu
245

Leu Lys Arg

Thr

Tyr

Asp
70

Tyr

Tyr

Pro

150

Asn

Pro

Asp

Lys

230

Lys

Met

Ala

Ser

55

Ser

Ser

Arg

135

Leu

Phe

Leu

Cys

Thr

215

Pro

Ser

Ile

25
Asp Val Glu
40

Tyr Gln Ile

Phe Pro Arg

Ile Lys Asp

90

Ser Ala Phe
105

Pro Pro Cys

120

[le Asn Lys

Gly Asn Trp

Pro Glu Trp
170
Glu Tyr Lys

185

Ile Pro Met

Leu Glu Val
45

Glu Gln Asn

60
Arg Leu Phe
75
Cys Trp Lys
Thr Glu Ala

His Arg Lys

125

Asp Tyr Cys
140
Asp Pro Asp

155

Phe Ile Leu

His
30

Pro

Leu

Asn

Leu

110

Leu

Lys

Tyr

190

15

Thr

Lys

Ser

Ile Glu Leu Asp

175

His

Trp Glu Asn Asn Pro Asn Arg Tyr

200

Asn Glu Thr

Val Trp Lys

Glu Asn Ser

250

205

Leu Val Ile
220

Gly Ala Gly

235

Ser

Ile

Asp

Phe Gly Val Gly Asp

255

Thr

Val

Lys

Leu

Arg

240

Phe

Asp Trp Ala Val Ser Thr Gln Gln Lys
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Val

Thr

Met

305

Met

Ser
385

Arg

His

Val
465

Gly

Pro

Asp Ser
290

Tyr

Ala Lys

Asp Tyr

Phe Lys
355

Phe Phe

370

Leu

Tyr

His Ser

Ser Val
Leu His

435
Val Val

450

Ala Pro

Thr Tyr

260

Tyr

Asp

Phe

Asn

Arg

Val

Asp

420

Leu

Leu

Trp

Pro

Asn

500

Leu Pro Ile Asn
280

Pro Tyr Asn Ser

295
Ile Lys GIn Met
310
Asn Lys Lys Gln
325

Ala Val Asn Gln

Glu Gly Glu Lys
360
Ala Asn Lys Glu
375
Asp Ala Phe Gln
390
Tyr Asn Ala Gln

405

Tyr Pro His

Gln Leu Val

Lys Gly Asp

455
Thr Glu Pro Tyr
470

Asp Asp Phe Ser

485

Trp Asp Val Met

265

Asp

Lys

Thr

345

Val

Trp

Thr

Asp

Pro

Tyr

Val

Glu

505

Thr

Ser

Thr

330

Lys

Leu

Leu

Pro

410

Leu

Thr

Phe

Asn

490

Lys

Thr

Leu
315

Leu

Trp

Asn

395

Tyr

Lys

Asn
475

Gly

Asp

Met

Tyr

300

Lys

Asn

Ser

Pro

380

Phe

Lys

Tyr

Tyr

460

Leu

Gln

Gly

270

Thr His Ala Trp
285

Ala Phe His Pro

Asp Lys Ser Ala

320

Gly Leu Pro Ala
335

Tyr Phe Arg Leu

350
Gly Glu Phe Gly
365

Tyr Ala Val Phe

Arg Glu Trp Pro
400
Met Cys Arg Pro

415

Tyr Ile Gln Phe
430

Ala Arg Glu His

445

Ser Arg Asn Ser

Asn Gly GIn Ala
480

Asn Trp Gly Phe

495
Tyr Arg Trp Trp

510
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Met

Asp

Val

545

Pro

Asp

Tyr

Phe

625

Tyr

Asp

Ser

Tyr

Lys

705

Asp

Arg

Glu

Lys

His

530

His

Tyr

Tyr

His

610

Thr

Lys

Leu

Tyr

690

Leu

Leu

Ile

Phe

Arg Phe
515

Ile Leu

Gly Leu

Ile His

580
Val Lys
595

Met Lys

Gly Lys

Leu Ile

Tyr His

660
Asn Glu
675

Tyr His

Pro Gln

Gly Met

Leu Ser
740
Gly Tyr

755

GIn Lys Met Ser Glu
520
Gly Phe Phe Arg Ile
535
Leu Gly Gln Phe Ile

550

Ser Tyr Gly Leu Pro

565

Glu Ser Phe Leu Gly
585

GIn Thr Phe Leu Leu

600
Pro Glu Phe Thr Thr
615

Asn Asp Glu Asn Ser

630

Ser Asp Val Leu Phe

645

Pro Arg Ile Gly Ile
665

GIn Glu Gln Asn Ala

630
Arg His Asn Glu Phe

695

Leu Thr Gln Ser Thr
710
Ile Pro Asp Cys Val
725
Leu Glu Ile Gln Arg
745
Leu Asn Glu Tyr Pro

760

Tyr

Trp

Pro

Phe

570

Pro

Leu

Val

650

Phe

Trp

Arg

Ser

730

Met

Tyr

Phe Asp Ala Tyr
525
Glu Ile Pro Met
540
Ser Ile Pro Met

555

Arg Glu Glu Tyr

Val Phe Gly Pro
590
Ala Glu Thr Pro
605
Arg Glu Val Glu
620

Trp Ile Arg Asp

635

Pro Asp Thr Lys

Arg Asp Phe Ile

670

Asn Arg Leu Tyr
685

Arg Gln Gln Ala

700

Met Leu Val Cys
715

Ser Val Met Asn

Pro Lys Asn Pro
750
Arg Ser Val Cys

765
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Arg

His

Ser

Leu
575

His

Ser

655

Phe

Asp

Met

Asp
735

Met

Thr

Arg

560

Thr

Val

Phe

Leu

640

Lys

Arg

Lys

720

Leu

His

Ile
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Ser Thr His

770
Leu Gln Thr
785

Ala Pro Thr

His Leu Lys

Leu Ser

835

Ile Asn Val
850

Leu Thr Leu

865

Arg Glu Leu

Asp Met

Gln Arg

Val
805
Ser Asn

820

Asp Gly

Pro Ser

Glu Gln

Ile Lys

885

Ser

Tyr

790

Thr

Ser

Lys

Asn

Leu
870

Tyr

Thr Leu Arg

775

Tyr Asn Thr

Pro Glu Leu

Ile Leu Cys
825
Trp Arg Asn

840

Pro Arg Asn
855

Met Lys Ala

Thr Gly Arg

Gly Trp Trp Glu Glu Asp Tyr

780

Met Leu Gly His Tyr Gly Thr

795

800

Cys Glu Glu Val Val Arg Asn

810

815

Ile Leu Ser Leu Gln Asp Trp

830

Pro Asn Val Gln Glu Glu Arg

845

Tyr Trp Arg Tyr Arg Met His

860

Glu Glu Leu Asn Asp Lys Ile

875

Ala Pro Lys Lys

890
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