roiEss (4]

o]-u]

2] 3ho] il

I.4 &

g o] Fxd el iAol 754 HE AT
= 2 drE ZushA AgPEo] st Ao
FZAT+= x-4 3)H 84 7] (x-ray crystallogra-
phy)et #47] F9-¢-4 (NMR)<] wge g o
WA o] F27 A glovt iAo 754 A4
A= lr’—l "—J‘:LEI A gk, T o] 754 F
A AFE okl A A WA A FE L=,
Kinsella= EHw—cal thlS o] B3le] 24 =&
Q4bsHE Fstod i o] B staky 48 QA
shdoh), v el 38ty E4 (44
=, $U-FAZ G iS5, T 2R AHojsY o
glaL o] & Ao MF 4 §) Aol u)z)x &
sk, ©d Eeld 54 (E d4s, 434,
< A eke] ZEY, odA FA5Y 59 7H*d‘%
of u]x]2] Z3SIAch?, 18 =|qk HT EAAY B &
Aol] 3 glo] Tl ol Fo] A g 4o] FA3] o) Fx5|
3 eny, AAE 337} 7HA ket Foby) oy
A /A Fopolo,

DNA ¢] A }(transcription)?} %= A (regula-
tion)ol| &1l DNA 7 % (binding) £hf 3-8 u] £
oncogene (‘4 2r-g-of Hojsh= FH Ao #AH
chl A (oncogenic protein), AIDS ulo]g] £ 24
o #odsl= tat-protein, M E-o0]4 (immuno-
specificity) oll #oishs Wy g, 721 g
%) o] folding pathway o] 3 z8) cludz o] of 7
7 27155 Rk} FuksiA AeEm go,

Al okl £ o] § amylase o] 7)54 F3A,

LA
4 folding of] v]X]+= <3&F

l

q o <3
(o] Zherd 7-4)

= OlE-EP‘f} +AFe] 23 & wuE2
o] vel-g gkSo] dFsla Yoy, o) f=
kel 2 (authentic protein)o] Sof Z-isz)
AR F gloA FE2EA o] 42 &7] o]
cp+®, gk o) folding 7= WA T84 o

T-9} thedz 33} (protein engineering) 2] 713 7]
z91Folui, DNA, 9|3, 53, g5 3lojA
7H4 Fasteh, ©A folding o 2% S3-& iy
Ae] Fz9} 7|-Fate] WA E &3l s Aolch o
24-¢ 24 35l7] $1ske] folding intermediate 2]
TE2E F45E A2 ©A folding o) A A )
AsfoF & THAlo] ), o] ATE f5te] AFF o
417 (ribonuclease, lysozyme % trypsin inhibito-
r)e] Al o] A=Al ot 2t o] FoA ©
893 folding pathway intermediate o177} 7}%
z+g] o] 9l =71 0] 44 & (bovine pancreatics) tryp-
sin inhibitor(BPTI)e) S-S 2 & (disulphide bond)
ofl 2] %t refolding &efol cH(2d 1)°7,

BPTI ¢] folding o] 9loj4 7}4 ZH%& inter-
mediate & 34 sl= Zo] 309 ofn] 4k Cys 29}
51¢] Cys z+e] S-S Aztel ¢ %t folding interme-
diate([30-51]& #A] gkr}h)o] i}, Oas ¢t Kim -2
A& o] [30-51]¢] F+t2tiE (analogue) & ¥4 3t
Al (4714 PaPget F-20hH), ol= 4
BPTI 9] a-helix 4% (Pa)x} B-sheet & (Pg)
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a.

Pa2PR1
Pa12PB1
Pa14PB1
Pa16PB1
Pa2PR5

none
DSOA
E49A
Pa-CONH,
PB-CONH;

R20"

i)

1
D50 i
' i P“ii ;é!;%

¢
N
i,
G

A58~
b. Asn-Asn-Phe-Lys-Ser-Ala-Glu-Asp-Cys
-Met-Arg=Thr-Ala-Gly-Gly-Ala Pa: [43-58]

Arg-Tyr-Phe-Tyr-Asn-Ala-Lys-Ala-Gly-
-Leu-Cys-Gin-Thr-Phe P8: [20-33]

18 1. a. Schematic drawing of BPTI® showing the
regions of BPTI corresponding to PaPg. It has six
positive charges and four negative charges. Most of
the hydrophobic cores in BPTI is contained in the
region of BPTl. Some important amino acids are
described on the BPTI as one-letter abbreviation of
amino acid. The numbers after one-letter abbrevia-
tion are the amino acid sequential numbers.b. Amino
acids sequences corresponding to Pa and Pg.
Abbrebiations on the left upside are the names of
BPTI mutants.

% BPTI ¢] %24 *] = (contact map; 13 2)o|
7 8tod design & ths 3HaHgH4A ko] 30-519] S
-S Aol 2]3lod ¢iAske] BPTI 9| analogue &
gkEqlch(28 1), Authentic [30-51]-& Sof ZH=
# gkou} o] chlA =4l (PaPp)-& Eof o &

zon ANE or7|xE ek, metd 2D-NMR
o 9% +E84 A7 7HsEeH?, NMR 42
3 PaPg o] F2+= o] [30-51]2 of-$ u) =3t
el S HolFa don, ik o] A= o [30-
51]e) BPTI ¢] folding ol 2loj 4 A HA) S-S 723}
% 7H¢ ol A3t glew, 2ela folding o
9lo] 4] HlE= 4] intermediate 5 A 4 4] folding =
£ olf-& W Wch®, PaPB = BPTI ] Aubrs
o2 (HA] 58702 obu]::AbF 307H2] ofu]4l) F-
xlof glon], off# £57] %4 (hydrophobic
core)& E¥sta lcH(ay 1),

Pa = BPTI 9| ofu] At 43-58¢] 167 ofu]ic

Residue
10 20 30 40 50
L I l ¥ ! ! o
g\ ¢ ° it
104 e: o :. oco =
20 < ai L
E B L
2
30 :
b4 L= - o =
& 2 .. Pa PB
° ° ° -
° -
401 vy L
3
° °° ’ 9 & . e -:
50- i -
8008 s
e ° *e
Pa PB Pa’ o\

T T T T T

%7 2. A contact plot of BPTI based on X-ray
diffraction dota. Van der Waals interactions
between any atom of a residue and the atoms of
other resifdues are indicated above the diagonal. If
the distance between two atoms is less than 150% of
the sum of their van der Waal's radii, a small dot is
shown; less than 100% is indicated by a large dot.
Radii were used as previously described. Disulphide
bonds are designated with open circles. Intra
-residue van der Waal's interactions, and those
between residues i and i+ 1 have been omitted for
clarity. Hydrogen bonds between residues are indi-
cated below the diagonal.
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Abo 2 FAElo] 3lom, a-helix 2 43-469] F-2
B-chaine& FA=o 3ok e Cys-55&
Ala & tj#|sle] Pa o= Cys-518F FA = o skt
9| thiol 7|3t Z =& 33l Pa = 14749] ofn] o
o g BPTI¢| antiparellel g-sheet ol &}5-st
c}, ol-&e Pg o= Cys-30 3k-te] thiol 71vF 2k
slch, PaPp ol vl7h¢] 417] (acidic group)o] 2
t}, Pa 2] C-terminal 7] 91 Ala-58 #} Glu-49,
Asp-50% Pg 2] C-terminal 7]¢] Phe-33 2] 7}
4 7] (carboxyl group)e|c}. 7.2] i PaPg o = of
4702 amide 7} c}. Arg-21, Lys-26, Lys-46,
Arg-53% Pa 2] N-terminal Q] Asn-43 =} P 2]
N-terminal ¢l Arg-20o]c}.

F& pHolA & ofn|im4te] 4771 T4 4=
& giA "t pH 7} F71skd 4b7] ] <kA (proton ;
H*) 7} glo}= = A (deprotonation) &4 5}(negat-
ive charge)E oA ®c}, & 2531 Arjo)A F
43ql pH ol A= PaPg 7} 90% o] 4 folding o] =|
gk 2 pH o4& folding o] &7 @& Aoz
vebtel®, ol= PaPg o] SA 571 s e fol-
ding +2& <3 417]7] sj&el F2 pHeAE
Z7F EAA L Ao g Gy oY, oheky o2t
&4 3H(negative charge)s}t oFA s}H(positive char-
ge)7ke] 4 H 7] g (electrostatic interaction)e] &k
w24 w = (peptide model)?] folding %2} <+4
Aol B A Fgg v A =7 ATt A2+
Eo|9lE dolck, $ acidic group 9] electrosta-
tic interaction & ¢17-317] #]5to] Pa o Glu-49
9} Asp-50-% Alac® x3tslm, C-terminal 9
COOH 7] amide 7] (-NH,)& blocking -& 3}31
2w (CO-NH,), Pg 2] 7}-4-A 7] = 9 4] amide 7] &
Z] Ztsto] BE Ab7])e] SAEHE TAH R 2|3k
th, o]&@ A 3to] -2 o] Wo] Hefo] = (PaPp)
£ A4A TEEEE ohgat Zo] AHE AR
o}, = Asp-503 Glu-49% Ala & 33 A&
A8 2 Pa,PB8t Pay PGt 4231, Pag C
-terminal 7] (Ala-58)¢} P 2] C-terminal 7] (Ph-
e-33)2] 7124 7|2 amide 7]  blocking &+ 2 - 7}
7t PaisPBi%t PapPBset oFstel A-g-3hgich, ob&

g 2% elo] =& o] & wio] s eto] EoF T3}
{8t Pa, PGt A3kl ek

o] =f-of| 4= o] 2|3 PaPB =47} #o| FE}o]
g Pa 8} PB 248 4At3tA#A tE o5 3 Elo]

=
£o] ol AL =77 7] 9k ek o] FFat

52 9 wo] Aefo] =5 AF4bst7] $18te] Pay,
Pay,, Pays, Pas3t PBy, PB5 Applied Biosys-
tems Model 430A 2] peptide synthesizer = 53}
o t-Boc ¥ty o & 34 8kd o'®, PAM4(oxym-
ethyl) phenyl acetoimidomethyl) <& o]-£3}
gon], 2248 peptide & £l st=d TFM-
SA(trifluoromethane sulphonic acid; 13, 14)&- 4}
43 -2 Sephadex G-10 column o 5% FAH&
A& o] -g5to] o3-§ AASAcE A7 Pa g PB
= DTT & 394A1# polymer & A 73 o2 50
‘Cel4 Vydax column(preparative)g- o] -3 %
4 HPLC & o]83}o] 42 st £els]
9] 8 £ o) gradient = 0.1%<] TFA(trifluoro-
acetic acid)2 -3+ water/90% acetonitrile o]
=

PaPB 534+ 442 Pa 9 Pg2YE 5M
GuHCl(guanidine hydrochloride)& %53t 0.2M
Tris-buffer, pH 8.4, 25°Col| A} 48 A] 7+ &-qF =}ed 4+
3} A7 o' -84t GuHCl-2 PB homodi-
mer 7} A AAE = AL YA 5] $ske] Hrbs)
Ak, HPLC & 4o $H29¢ #E313d 5 Pa
Pp & Pa-homodimer(PaPa)2t PB-homodi-
mer(PAPR)EF& ok <dF3t uwhet -2 HPLC
70l 4] gradient ut 7}7e) ® efo] Zof wha} 2 F
3} sl -8 ¥ oh 5% ZAFgH o g 4o o}2 &
A 71 x5} desiccator of] ¥ 335} o},

zd g wo| efo] = (PaPpBs)e] el MIT
stekabel 9= Mass Spectrometry(NIH facili-
ty) 2 24389l Zhzhe] sjeto] Eof ofgk A

gk(molecular mass)e] #+4 4% 7 7t= Pa,Pg2
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$4 7S 3352.3(4 A4z, 3351.8); Pan, PR, 3308.
5(3307.7); Pav, P, 3294.1(3293.7); PaysP:. 3351.

9(3350.8); Pa,Pgs, 3352.1(3350.8)x} 7 ct. uwhehaf
Z+7ko] sjefo]l B sk lElo] =o] FIEA
=

g5 CD Ag-2 AVIV Model 60DS CD spec-
trometer = 4}-&3lo] ellipticity(0)5 43513 &
u{, o]gre 272 mean residue ellipticity([6])
E AAsE oH®. 2188 cell o] path length =
Immo] i, cell ¢ &5%4-& HP Model 89100A
Peltier temperature controll unit & 423} 0C
A4 80C7Hx] =7 stlch, CD #d sh) ol 2 gat
7 efo] =2o] 5% = 0.15mg, peptide/1ml, CD buf-
fer o] cH(T, G, Oas 7} o]- 23 o& A4t gh), CD
-goy.o @ elo] = o] A8 (stock solution; Smg,
peptide/1ml, ImM HCI)& o]-2-7 % (ionic stren-
gth)7} o}& $74 0] ek&=-a<4 (0.2M Na,SO,, 10mM
Na,HPO,, pH 6.0 =} 10mM Na, HPO,, pH 6.0)]
=3k, AAZ CD SHol -85 3elol= FE£
# e} o] = Pa,PB, Pay,PB, PayPBi, PaisPSy,
Pa,PBsoll cliaked ztz; 24.8, 24.2, 22.6, 27.2, 28.
TuMol ek, AA 0CoAlA2] [6]as (778 218014
=4 3 mean residue ellipticity gh)-2 3] gl o] =
5% 0,015mM of| 4 0, 3mM #fo] o A= 5 =of| o}
gl Watx eck®, slefol= 55+ Edeloch
8] 180 ] 5led (0.2M phosphate buffer(pH 6.0), 6M
GuHCl o] =04 AVIV Model 118DS spectro-
photometer 2] 275.5nm of| 4| tyrosine ¥} cystine
FHEE S8 A4sicH®, pH & H.SO,2
HCl & o] &3] A2old 252w, CDg =3
A5o| pHE 43 23 pH #H-5-2 (.1 unit o]
stglch 22l =& CD g2 CD &4 3}7] Ao

EREEER)

. 2z g 33

etol= Pay,PBi, PasPBy, PaysPB 2 Pa,

Pgsofl ti g 0°Col 4 pH 6.0 2 2.0 ol 4 2] CD spe-
ctrum-& 13 3of vtepdich pH 6, 0ol A= =&
CD spectrum o] a-helix o] F+Z &5 HojFa
glth, & 2183} 204nm ol A 73t 2 A gk vheb
3 gk 22y pH & 959 218nmof| A 2] A
e A Fol 59 (2 3), ofed 25E &

Z=m 50°C7+=| 218nm of 4 2] A go] A Fol &
gk E2 259 Aol A= 204nm o A 2] A
U2 A Wakx] ¢ou} 218nmeol A e HAZHE
A2t & o 4 ok, o] Adks BE MElo| BT F
4 pH ¢} d& 2504 a-helical +&F 343}
I Ree F 5 UcH®, wetd pH o 2201 oy
A folding ol ¥&-8 F& chAghd FAE +
ot 54 pH<l pH 6,004 2] 7 Fefo] =] 218
nmolA4 2 -[6]& ¥H PaPBo 71 2 TS
el 3 glo] A 71 folding o] 2 & o 4= 3l
(28 3¢), 22 PayPAi(e] ==olA= 24
=2(5)2 217 2a9 Zutel £2he AaE A7
of == #elo]=e] CD spectrum -2 &30 =
i, 1 o] PaPB, PaPB w22 Fon,
Pa,PBio] 7438 & -[6]38 BoiFa Qi o]
= %4 pHelA Pay,Pgio] 7+ folding o] ==
& & o, a8y 2 pHolAE PaPs;
| oh2 Refol = B}k 743 folding o] A= %t

HEetol B SASLE o= ofn|kAbS WA &
Wi o] pHell ah2 [0] Hahs 27 4ol bl
od714 [6]as Al [6]2208 AHERE o] B F
[0]2150] 2 AZE eplix|t =& Alefo]=o] 1
2(40C) 3+ A-2-(0C) 4 &4 pH(pH 6, 0) 2+ 4+
pH(pH 2, 0)ol412] [6]3t2] zte]7} 7+ & o]
220nm o] 7] ool [B]a0@t & AME3FA oHM,
pH 2, 001445 pH 8 07121 2] pH ¥i3}& v =
£ eto] =7} [0]z08ke] PH 3,03+ 5,0 4fo]oll A
243 271819 = o] & Glu-49, Asp-50 2] 7}-4-
Al 7] ¢+ Ala-58 7} Phe-33 ¢] C-terminal 7|54
7] 2] deprotonation o] pH 3.0 2} 5.0 of] 4] o] F0{ |
7] wjo]ct, NMR £4 74 3t o] vi7ie] 7171 pH
3,07+ 5,0 Afolol| X HAHAH-E Za Uch(18, 19 F

£),

5

o



o

1000

o1
-1000+
-2000+

-3000

[Bl220 (deg cm? dmol™*)

-4000+

-5000

Wavelength, nm

1000

200 220 240 260 280 300

-1000
-2000+
-3000

-4000+

[6]220 (deg cm? dmol™ %)

-50001

-6000

Wavelength, nm

200 220 240 260 280 300

2]
H

2000

-2000+

-4000

-6000

[8]220 (deg cm? dmol™?)

-8000 ~ T T 'y
200 220 240 260 280 300

Wavelength, nm

a
b

2000

-2000

-40001

-6000+

[B]220 (deg cm? dmol %)

-8000 - T T T
200 220 240 260 280 300

Wavelength, nm

13 3. CD spectra of Pay,PB(a), Pay PR (b), PaysPBile), and Pa,PBsld) in 200mM Na, SO, and 100mM Na,

HPO, at 0C, pH 6.0(®), and pH 2.0(0).

7t7ke] slefo] Eofl thste] [8]ap00] PlAE= &%
o] dgk-g %] fste] pH 6,07 pH 2, 0fl4 2
melting curve & 13 50| yeldcl, 2549
transition-> 80C7tx] $H3] 7tgH oz Uojit
c}, pH 6, 0149 Pay,PB, Pay,PB, Pais PB4
Pa,Pgsel| tf & melting curve = v] =8t & e &
| 1. ¢l e} Ao]H (transition point) z}o] 7} &t
t}, Pa;PBi (23 5¢)2 Hdojd-2 Pa,PBi(52] L
2 2b #zx) 2} v s v o2t =oF 60°Col 1,
Pa,Pg ¢} nbd712)| 2 255 0C7H2] W= $hd
3 folding == o¥gkch, 18 o]ef 95% o] 4

folding §-& Al4HE &3t 45 A, Pan,PB
9} Pan,PB, PapPBso] A o] d & 40CE ParP8,,
PaysPB Bk 2okch, 32 pH ol 4 9] 7 3le}o]
=2] melting curve & 29 Ho]H-& 4 oy
PaysPBi2) 7% 20C7HA Bzl a, o el =
72t o) Mok o5 gtk AHQ pHel4 3ol
2ot sle] uha] Pas'?, C-peptide analogue RN
_5429¢] “weak helix former”¢} Z-9kc}. 3 efo] =
o GuHCI(6M, pH 6.0y % 7} 3} transition ©|
gloj 2xIMo] Ao Uz 4o HA Hrt, o=

detergent o) GuHClo] #Jelo] = 25 712 &
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12 4. pHdependence of [ 8], for Pa,PB (m—a),
PawPBlo—a), PaiPBle—e), PayPBlo——0),
and Pa,Pgs(O---0) in 200mM Na,SO, and 10mM
Na,HPO, at O°C, pH 6.0.

% 1. Tm of PayPBy, Pai2PBi, PaysPB, PaysPy, and
Pa,PB; peptides in standard CD buffer(200mM Na,
SO, and 10mM Na,HPO,, pH 6.0! and in lower salt
buffer(10mM NaCl and 10mM Na,HPO,, pH 6.0)

which were determined from the melting curves.

Peptides T f R

200mM NazSO 10mM NaCl

10mM NapHPO4 10mM Na.HPO,
Pa2P81 24.0+1,10 22.3+0.49
Pal12PB1 15.8+1.17 7.6+2.18
Pal4Pg1 21.4+0.41 15.2+3.12
Pal16PB1 29.4+1.30 33.0+0.41
Pa2PR5 17.1+1.75 7.2+2.11

he 9 4 ok, 2 d dolWe T
.‘

ol gty 4o AE JehlE 2T H = oh

o}, by 7 deHFA-E Jetdl= AEte] =9
melting curve o 4 midpoint of transition(Tm)
% BPTI model(Pa,Pg;; 5)2} leucine zipper®"2]
Ao A eh e o2 Fahelch

£ 12 #efo] =9 Tm-§ 2F $3-§94 02M
Na,SO,, 10mM Na,HPO,, pH 6.0 7 10mM
NaCl, 10mM Na,HPO,, pH 6.0o4 viep3ict.
Pa;sPBi2) Tm(29C )2 =< Pa,PBi2] Tm(24C)
sk =9t} o] = e-helix ¢| C-terminal 2] 7}-5-
4 7] ¢] negative charge 7} gtel % folding of
dgke o e ou|dch Pa.Pg, Pa
PB, Pa,PB:e) Tm-& =% 3lefo]E ¥ b= Yol
A 7+zb 15.8,21.4,17.10) %t} o] = Asp-50 3}
Glu-49 % fB-chain¢] C-terminal 2] 7}-5-4 7] 2]
negative charge 7} folding o] g &5 #8321
Nee woFrh 53] Pa,PB %rh PaPBio]
Tmo] &2 ZAo@ velykceh, & Asp-50¢]
negative charge = glofl Zlo] Glu-49 ] negative
o) charge & ¢lol 7 ®ch B4 Eorgsiich of
A wsld Asp-50 o] BPTI 2] peptide folding il
Qo4 Glu-49 B.c} 2 3-8 vielbdi o). o]
o gtz golo = PayePBe Tm-E g% 571
g1 Pa,PBie] Tm-& Z4E o} o]zt A Pas
Pg7} o5 et 5l Aefe) & Eeds] Tl F
th, QukH o o] 2745} w2 STl = o
2 o] 2RE A Bt gkl F27F =Y, &
of ¢t A2 2 o] 27T oA o % A E]
I EeHY E el A oS £ P‘”l*‘EP”’ lﬂrEP
A g ol 27 5o A PayePB5 A28 o 3t
ol=o] Tm-2 Fo] &3t

BPTI 2] folding intermediate 2. 51¢l PaPg =
Glu-49, Asp-50 % B-sheet 2] C-terminal 2|
negative charge ¢} a-helix 2] dipole moment®?
of 2] 5}o} 4 71 6* ¢} electrostatic interaction of 2]
alod o4 3} 541, == Glu-49 2F Asp-50 7} Arg
-53 4}o]of] 4§71 salt bridge ol 2] ste +4 342 7}
540] qlr}, Helix dipole moment o] &-& ribo-
nuclease ] C-peptide??s} BPTI 2] Pas'Vef 4] o]
n| 4 4] % w2 peptide bond 2] ¢14-4 ¢l 2] 3ko] N

27+ 7}
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2% 5 Temperature dependence of [6],,0 for Pay,PBi(3), Pa, 4P, (b), PaysPBi(cla and Pa,PB:(d) in 200mM
Na,SO, and 10mM Na,HPO, at pH 6.0(c ) and pH 2.0(e ).

-terminal ¢f] ¢*% o] 1. C-terminal of 65 u #|
o}t PaPBe 3-$2 Pa,PB-2 salt bridge
754 7} helix dipole moment £+2] electrostatic
interaction o] ©|slod oF4 315 3} 54| o Pa,,PB

9] Tmo] Paj,PBiel Tm¥orl e ZHog Ho}
Arg-53 o] Glu-49 ¥ ch= Asp-50 7} salt bridge
7H5Ao] BodFa 9o o] salt bridge = =] &}
olr.o] <% 3}e] 7103 3k ok,

= L;]

o] = Xx-ray
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crystallography 7 #}2} o 2] sl=d], x-4d 2472
7 443 BPTI9 a-helix o4 Arg-53 7} Asp
-50 72| salt bridge ¢} 7}-54 & A Al k3 +*°,
PasPBe] Tmo] 2o BPTI®c 2 722
helix dipole moment ¢} ¢]3le] Pa,PB,2] C-ter-
minal o] 07} o]u] A Elo] ¢l 3, &= C-terminal
o] negative charge 7} 9lt}. a-helix o] v}z 2}
Gly-56 o] c}?32%_u]-2 Ala-58-& a-helix 5 T4
8k QA ¢ke L} negative charge £} 02} ukut
ool 727} EqtA ok, wheka Ala-589 7t
44 7|5 amide & blocking s}® gid =7}
"4 et shA HHo) 3 PayPBse] Tm-2 Pa,
Pgiell vl sted 453 o153, o] 94| helix
dipole moment & 4}o] c}. x-ray crystallography
o] A3 PB 2] N-terminal @} C-terminal -2 uof-%-
A% f1x|e] At FAo] N-terminal
(Arg-20)ell = F7H ¢| positive charge 7} 3131, &
A| dipole moment of 2] &} §*7} Qlon] C-ter-
minal(Phe-33)o|+= 1 7§ ¢] negative charge 2} ¢~
7b ek, ek ko] FAske] 1Yo 2 she] 3
Efol = 27} g = l=dl, C-terminal nega-
tive charge & gl F2&8 F-2& AAHAA EF
= o] glojx| 7] wfol PaPg e F271 &
23] &<t sk o},

7422 © 2 S-S bond, salt bridge % i3 ¢
dipole moment off Z¢tato] Thl A F-g uhjol o)
3F o) g W AlFe] {83 T & design® 4 U

onj, 2 YFS AAE 5 Uk

Iv. & <

BPTI 2] folding ol ¢lo}4 negative charge 7}
ojm J 35 n)z]x| Folir] f]8ke] o] negative
charge & W3 A| A wo]Fof ot +2MHAH AF
< 39tk a-helix dipole-& ©hujA o] J-FHH4
of i Fa3 98-S v, FA]ol negative
charge 7} folding ot 4 o] 2.3 o &8 3o
side chain o] 7}1-4-417]2] H44 o] o= A K
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