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[Alxo]: AAFXE o] &3l ddild MFo Uy JE8Y TXE AoJdE W]

A Ak de FEoAn|E(golden silk orb-weaver, Nephila clavipes)®] MaSpl o}nx=2F Aol 7]Z3s}o]
AAEAT. 7] MaSpl HA+= ¥Agd 9z A4dd dgo] YA HIaR, FAHoR uHgd g9
(GGAGQGGYGGLGSQGAGRGGLGGQ) 2+ 2744 J & (GAGAAAAAAGGAG) ©] T2 $X]slal Qlt}.

AFEE ol gatel 47] WA 99-24Q Jo-ngd G9-244 J9-ugd g oFojn 2.
MG R o)fol A mue A, A7e AEUE(strand)oh eHE A A mdo] FRHE
X

=5 MERS 59 3

ol2 7)ol 5ol 0% AA HAk BE(o]sf, 0% ol27]d Edl) 9 of2 7|l gFFo] 2ujel A7 M 2dd
(o]8F, gE-ol27|d-a% Fe(double-arginine-density model)) Z+ZFe UCSF ChimeraZ %3] ofgd ==l

A7) okAE Rdl(wild type model)d AEL &l7] & 19 AEHE 12 FAHE Ao,

lo
I

47 obgg el ofZrld PFE AFow ofZrluel gael Aukel A mel(olsl, shx-okmrlvi-gHa
. N
aL

T (half-arginine-density model))?] Ag& 3}7) 19] A9¥HE 28 FAEHE A do|t},
47 HE-ol2rid-sta mdo] MIE 37 ¥ 19 NIHE 38 BAIEE Adolt).

271 0% ok=7Id mHeo] HA2 8] £ 19 MAWE 42 FAEE Adoltt,

¥ 1
AdWs | A3 A 2d opu| w2k A
(SEQ No.)

1 opAly wdl GGAGQGGYGGLGSQGAGRGGLGGRGAGAAAAAAGGAGQGGYGGLGSQGAGRGGLGGRGAGAAAAAAGGAGQ
GGYGGLGSQGAGRGGLGGQ
GGAGQGGYGGLGSQGAGRGGLGGRGAGAAAAAAGGAGQGGYGGLGSQGAGRGGLGGQGAGAAAAAAGGAGQ
GGYGGLGSQGAGRGGLGGQ

2 stx-ol2 7)1 3 | GGAGAGGYGGLGSQGAGRGGLGGQGAGAAAAAAGGAGAGGYGGLGSQGAGRGGLGGQGAGAAAAAAGGAGQ

2 wd GGYGGLGSQGAGRGGLGGQ
GGAGQGGYGGLGSQGAGGGGLGGAGAGAAAAAAGGAGQGGYGGLGSQGAGGGGLGGQGAGAAAAAAGGAGQ
GGYGGLGSQGAGGGGLGGQ
3 HE-ol=Z7]d & | GGAGQGGYGRLGSQGAGRGGLGGQGAGAAAAAAGGAGQGRYGGLGSQGAGRGGLGGQ
o nd GAGAAAAAAGGAGQRGYGGLGSQGAGRGGLGGQ
GGAGQGGYGRLGSQGAGRGGLGGQGAGAAAAAAGGAGQGRYGGLGSQGAGRGGLGGQ
GAGAAAAAAGGAGQRGYGGLGSQGAGRGGLGGQ
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4 0% oF=27]d 29 | GGAGAGGYGGLGSAGAGGGGLGGQGAGAAAAAAGGAGQGGYGGLGSQGAGGGGLGGAGAGAAAAAAGGAGQ
GGYGGLGSQGAGGGGLGGQ
GGAGQGGYGGLGSQGAGGGGLGGAGAGAAAAAAGGAGQGGYGGLGSQGAGGGGLGGAGAGAAAAAAGGAGQ
GGYGGLGSQAGAGGGGLGGQ

[543 1: AEgo]d W]

7] Az wE AA Adfe ZE AEHAL EXEsYgst AlEYolHd, fA¥ o= AMBERI9sb-ildn force
field ¥ TIP3P & X9 (water model)E A Gromacs 2019.3 AJE# o)A 7R =2 APFHAT}. BE A]~H

S F7)1F¢ AAZE 449 300K 2%oA EA &u] @ ulEE o (canonical ensemble) 7 &holl Al4ko]
FAE AT, 7] vEE PFES dAF, A, 257 dZS FHES s

100%9] % A2="S A3zt 22 ¢ds] 9Y w7k 55 Row HAY i FF v9E VIRE, ¢ &
A4 (water shell)ol ola] Gl Az HAALEI, 6.6%9F 6692 F% AT 242 10099 5% Al2He &
A 7E Ve R UeEHe B B £F8 HUistel AAENT. BE Al2Edd g8l 1kJ/mol/mme] & 2
A2 7 72 S W (descent method) S AFESE] oAl FHAs7F FHJALL, BY =¥ (time step)<
0.002ps°]a HYP AlEHIAHS BE WFOR 54 o] & A Fdo A 4 5

o A=A}, o] W, Yy 2EY FFo BRAL FLUt 6.6%2 AN, $HE
L HL7) 100%= AAE A

Q17d AlEE el A
o] (layer)& W+

gAg AA7]E @ dbgEgks 9 AeAge 1249 H-23X A (cut-off distance of 12A)E A}&3}
of AAE R FAe AA7Ee AE AR particle mesh Ewald W8S AFE3Fe] AME AT, RE A AHS
VMD 1.9.3. packageoll <J&f A]Z+3l=91ar, RMSDE: Gromacs 2019.39] gmx rmsd Ze2¢lo= A, 2=
Afroll A 2F 49 BAES 24 A ST HAA A AR T4 Aol AYE YHoE SHsta Hdsh
sto] B e FHo] WSt wet x| wstE SAHEHATE.

del A%, A3 mdel $AF shEo] WA M4l 0% HAEE RWE ux Zzte) ol
o wow 1 3

(o
HU
Er‘
o
9
oft
U
>,
o
o -
)
o
O

6.6% %, 660 % 2 100% F=ol et ~EA= Apole] HE A, 2EAES Apole] HE ztwe] ek o}
gHf= Zhzb 3wel Ald) Atolell zt ghol ¥EWAE AltSte] Advh. v a8 rxo] Ak HE HA
of Ao A FAAA el digt oA} Wil 77t 33 A% Ape]o] 7} AlxEle] iFE HAE AlLkste]l ek

(28 1: 992 4] 4 o] e dF oA % BFEY HA]
£ 38 wud 44 7 ol me A% oluA 2 BFES S4F Lol

= 3L s, Ar] AlFde upE dilz M Goa ol mdol HEE 6.6%, 66%, 2 100%°.= Z}z: @
Aot 7+ Yo mE A YA (a) 2 FFE(b)S Yed Aojth., FAFo=z, did Hfo A o
o E! Z g9 (orange-line) 0.2 JEHC}.

T 38 Hastd, 6.6% FRellA wAA Gl WA= F(expanding force)> AAA 499 &
(aggregating force)9] 2.56u 1 ow, Anpxoz wAd Gd3 AAHd o] BFoz As) v
z7F FAHEAT. A F8t(molecular mechanics; M) oY== BA3st= e Fddg 7R )RR, S0
Z1oldhs e e oduAE @3 AR g AHaigith. o= v 5% weel Aow FHEn.

i)
o A

66%°] FEollA &mist = (solvation energy) 6.6%9] FRelAl &ujst UKt WHls] 7] wite],
v g9 2 A4 o9 EFolM SRE s Pl A V9EE & ¢ vk o W, miAgE g9 st
© AUAR FAdstAl 2AF At oy ek, Sl Zofehs UM A duAES 2ta 7] vl AAd 99
o] SHE= ol MAE Fgolr e BFehs Jrv AXA dn.
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< e s3HE ol 7ldsts &gt dyAel 7)o g, 3]
< HAA dFelA e WFetE AR FHHoR o ol AV vAdd g9 32 A
KN S ol
[ [e] =

[A%e] 2: 2EAE Apole] ARE Azlsh ZE W AF]

T 45, 7] Azde] wE gmd dfoA ofly mHle] RERE Alolo] A A9 Zt=E e A
o]t}.

TAFo R, & 4(a)e 47 Axdd mE did d{dA FEE e u, 4o 2EWE Alolo] A
A Hi Ag D wE-AE Alolo] AgE 7Foz 27 YHdAY AFYE Yeld AHola, & 4(b)E &
EE 23l o, 2ENE o)y Aget A4xE =2 vERd Zolth

T 4(a)E Fudd, A7) ofld mdle Hu7t Z73kEE 0 %27] 9X(initial placement)E 7|Eo= ~EW
= Abole] Hat Aot Zwrh B Aads o Ao S5, A & (relative distribution) 7t HA Y
& 7For IS B, 55(6.6%, red-line)d wl, M2 g3 PA] de 2EWNZ Alo]o] Ag
7} 78 Har, %7] YA (initial placement, black-line), 5 %=(66%, green-line) % 5%=(100%, blue-line)
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<110> Korea University Research and Business Foundation

<120> A METHOD FOR CONTROLLING NANO-FISHNET STRUCTURE OF PROTEIN FIBER
AND A METHOD FOR CONTROLLING NANO-FISHNET STRUCTURE OF PROTEIN
FIBER USING AN ELECTRONIC DEVICE

<130> CDP2021-0535

<160> 4

<170> KoPatentIn 3.0

<210> 1
<211> 180
<212> PRT

<213> Nephila clavipes
<400> 1
Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala

1 5 10 15

Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala
20 25 30
Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly
35 40 45
Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala
50 55 60

Ala Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln
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65 70 75 80

Gly Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Gly Ala Gly Gln Gly

85 90 95
Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu Gly
100 105 110
Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gln
115 120 125
Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu
130 135 140
Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly

145 150 155 160

Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly
165 170 175

Leu Gly Gly Gln

180
<210> 2
<211> 180
<212> PRT

<213> Nephila clavipes
<400> 2
Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala
1 5 10 15
Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala
20 25 30

Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly

35 40 45
Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala
50 55 60
Ala Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln
65 70 75 80
Gly Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Gly Ala Gly Gln Gly

85 90 95
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Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Gly Gly Gly Leu Gly

100 105 110

Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gln
115 120 125
Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Gly Gly Gly Leu
130 135 140
Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly
145 150 155 160
Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Gly Gly Gly
165 170 175

Leu Gly Gly Gln

180
<210> 3
<211> 180
<212> PRT

<213> Nephila clavipes

<400> 3

Gly Gly Ala Gly Gln Gly Gly Tyr Gly Arg Leu Gly Ser Gln Gly Ala

1 5 10 15
Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala
20 25 30
Ala Gly Gly Ala Gly Gln Gly Arg Tyr Gly Gly Leu Gly Ser Gln Gly
35 40 45

Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala

50 55 60
Ala Ala Gly Gly Ala Gly Gln Arg Gly Tyr Gly Gly Leu Gly Ser Gln
65 70 75 80
Gly Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Gly Ala Gly Gln Gly
85 90 95
Gly Tyr Gly Arg Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu Gly
100 105 110

Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gln
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115 120 125

Gly Arg Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu
130 135 140
Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly
145 150 155 160
Gln Arg Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly
165 170 175

Leu Gly Gly Gln

180
<210> 4
<211> 180
<212> PRT

<213> Nephila clavipes
<400> 4

Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala

1 5 10 15
Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala
20 25 30
Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly
35 40 45
Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala
50 55 60
Ala Ala Gly Gly Ala Gly Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln

65 70 75 80

Gly Ala Gly Arg Gly Gly Leu Gly Gly Gln Gly Gly Ala Gly Gln Gly
85 90 95
Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu Gly
100 105 110
Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly Gln
115 120 125
Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly Leu

130 135 140
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Gly Gly Gln Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Gly Ala Gly

145 150 155 160
Gln Gly Gly Tyr Gly Gly Leu Gly Ser Gln Gly Ala Gly Arg Gly Gly
165 170 175
Leu Gly Gly Gln
180
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