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1. # %

FEHFS amino B 8K ¥ SRBEEY Yo = Se e %% amino B EHSLE
5?7@?1 oSRERY WA BER Stepwise process SR Template 2ol m;r,; glel,
2 S fbroin g amino Bz @Al BEAt] —$89 WY amino e FED ¥ B
2 mh EEEY GENEHAY amino B SXE S HEE v gol A%HL § Ga e apmss Bhs
3 Peda Y fibroin o SREE] MY BFS TESE FHei=h
E‘F}'Cdn e 3‘?—— 43%:3"—3’34"— B mﬁgiﬁ! ﬂﬁxﬁ% gkt £ ol=A = RS E HATER

d.F R =

Fi% tbroin 9 LRHES WE BT o =80 awive Y EXWRZYH mfEd Ay 190057t

Tyrosine(1836) Lauc1ne(1853) GTyme(lSﬁa) Alanine(i888) ¥ Arginine(1539)2 sﬁq F2He
18014 Fisher B0 ester ﬁﬁgeﬂ f;zﬁ’a A2 Aspartic acid, Serine, Proline % PhenyL.laL\ne-%
= uEes FIrael Abderhalden, #E3 Tapes W XEH € FZRd st B9 A
Lol Vc.&ery, Bleck(‘>_°4 B &3 BEM amino %, Niemann o) HEEH] &9 Glhyuise,
Alspine 3 Argizine &) ERFR =% Nicdlet®fidl #£4) Oxyamine B4 TH= T3t A=+ HEdd
EHF MR FES LTS peptide s} ZiF, X Fife] #% BafEs) Huss o4 mEEd SEW
w®rh EFHAT

12412 \artin 3 SyageVe] 8. 2AD S8 Chromatography 258 amive i FE R =&l FAR4
2.5 1944% Consden, Gordon 5! Martin(®45 0] %% Paper chromatography i5 4% fibroin &) K amino
B ZEA TEOgel HIEsisl v Synge ¥ Stein o Colum chromatography 352 FHT, Schroedert
= el B9 89 Feas Un And SXERY ARE FRAA G5 @RRF boeped FAR
isotope IHEES 422 amino i SFitket &d RERFT QA = ERsAL 2FE S sle AF FR
8 EFes 5% fbroin & amineBE ERE 2% 1888 A 224 HEE £

3 EES 1A Schroeder K(15507 E5% Cystine o] 3 BXRREHAH KRR 22
W A% =] ERSI BEHEY o= Cystine BERS FHST o146 P’“Ptlde o] 4 cross linkage

2 Fxir &3¢ REIr AEEES FERERRS Cystine 545 EX7F 3l 50F #8-

—ETREYS S5 Bt B B TN BRe e5F@ed oo ST EBERd BRA
X% 52 % VP peptide chzin o] Wk BWETL Z HEsleld BRaE #Rel o FHA=tt Stepwise
process ol 7 SE Uk ERR SR HE DTS B Z&% 53 R "ast oot st
form™ HR S ® 4R vHE Template theory ol th @t 98 F BBy =5 HRW FFT 2t 23y
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Aol iz &) TEEHLRA BEFY B2 BiAR Hadsn oz SARSEs ARES
HE FRd —Be 3 FHEQRDW Fod=f C4 Glyane 3 Bftel doa HnEPs #SHE fibroin
< N Glycine 3. #3Fbi 2] Glrcine o} fhfffrh 10:1 ojgle=z FEFT Stepwise process
A 22 el EFTEes BHESR Template 8 posidve replicz 8] &£m®elir = Templaie =
BEA £4%2 v A dn ¢ Hurowitz B9 @8] B EREWE R o) Bl F4 &85
ERel A2 fibroin BEAA L ZEE 50 9efd BHEBAA 5% rbonuclen protein & amino B 8
2 fibroin 3 &+ Glycine T Alanipe s &43¢] B—% Aoz &%8y FE2d aminc® BXEET I
EHYL o WEAHS NFXR amino Bel A& 2z Glycine, Alanine ¥ Serine 22 Hel o =
Eolae Ad S BER E4le rhapecleo protein o BE 52 fibroin &K Template 4 E3
4 NS Stz ERed a9y £F 55 BNt amnoBentd BaFd SRIE
skel DESIEE HBE ZRY R £5NERY BRI = 5% Tes ¥Ry R85 &
HE £2e53F BEYL Dounee Bike] 34 BB 255 EAEST S BESRT Wt 2
fImpe] =
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FHEAHEA BE $y EHARY PETIL EZEEE. 2ARd 3RS
FoZ n% 9SES SEeddd.

BEH AEED 68 ¥ RETLS £ £E5FS Soxlht BEFA & acetone o3 B ¥ SFELT B
54 ) ether 2 T 3G Mz © GROUM) SERS L5543 00 XBEA ¥z 0.01
N-NeOE 20854 mad Rpkssdd 136 $ase izt 34 KERRSS @Fd 253
NaOH % By Soa BRE 59 KH 52 50°C 3 BRSKA HHdy fbon X3 St

9 fioroin RES WASEEH7 BehS 0.5¢4 condemsor 7t HHI heart® flask(50cc)e] W2
§N=HCI 10cc 2 20m71 120°C & BB FBA0s Esz BRIhus7 B4 35°Cd RBE4A
syp e m UoAA EENGST. HEL RET F R4 525 L 2h FEes BEE 552
80% ethanol & Inshel BEHA 7163 acerone 2+ 1ON-HCI(100: 1) #¥< s JPddes o4 &
Fof 5 RS 10% isoprapanol ice o] EEEe] paper chromatography o ELF B2 0°CH §
FEE ),

R o

o B3 omine B 3L

HEE E amino e TRY 188 amino B2 F5EE o9 4 amino BiEHEE 120102 %< Denn(1943)
W8l AL EEe] FE & EREEs ESERENE e B KERS 0°Cef EESg
=L amine B 18%

1% Alanine 2) Arginima I Aspardc acid 4) Crstine 5) Glutaric acid
&) Glycige . 7y Histidine &) Izoleucine 9} Leucine 10) Lysine

1i) Methionine - 12F Pheaylanine  13) Proline 14} Serine 15) Threonine
182 Tryptopban 17). Tyrosine 18): Valine

3. Paper ERZ

armo BEEEL S glass chambers @ wmaysiiF ZAMEE BEHEET Whatnang Noo 30(=27): 7
2 2%m, Hl = 25cm)d- fES Hed e EigE Phencl-water (400 : 1000V U e Buthanal-G. A A.-water {400 -
100 15000062 EREY Y. phenol2s. HESR Mak Co. 35 ZHzmdsks £R#4x GAAL gldal
aceric, acid 4 T

B3 —HEEN (Two-dimensional 'chromatogram)E "—~XTHEAS ButhatolG AL A ~water 2 8§
o2d THRTEEE Phenohwater 3 843k 3 & BREHE 1pl4 Estd Whanpann No. 506419



Riffid oe: BOONER 0uls BEsld SEe s f43 S50 BRDS 1x, Skl 104 R 204
£ &% BHARS BIRAE strip %3 (phenol #E)e] ¥ 63 o] P (buthancl BID<l & 105
Moz EHE-20~24°Cold = BIES =12k chromatogram & FEAA x5 ERHAT

EEmel o o chromatogrsm &) BEHEe s hid Z& UE ERE

-1 NaC mees

NaCN 2,51 H0 100(w/7) - phenel 8- BEX R phenol 4E chamber o] 4HF 987

2 0.98% {w/v) ninhydﬁﬁ acetone EFID
3) BEEFER
g7 CulNGs) 3% Tecof 10% HNO: 0.2ccd fmal= ethancl 2 100cc 2 .
4, HAETHE
1 —#rttiE(Group tests)15 2w

=@ Fofal 290490 paper chrumatogrem 2 0.95% ninhydrin B2 BB 0~100°CoHA 5~
0754 mEg oL EUET S fY BREESEE-E EHsaT

2> B &iH(Spectic reagents)d G0

L RIS BEOY BRE amino B olelsk e} BE HHART

@& Arginipe

ROEE: urea 5% ethanal of a-naphthol % 0.01% ERG KE £49%x BHEH KO0 & 5%=2
sl MTEE B EE %A chromatogram & 5% MNaOH % 160ce o] Brz 0.7ccd EHT &
& % mEgAdEY REL 2@ ok 9] chromatogram-d TF 20ul BES AE FRASES

© Histidins

Pouly RHE: sulfanilacid 0.9 3 BEH seo F ol 8 100cc 2 = 5% NaNO; (w/O@HE ¢
So. R EA 21 1% Basd o Bawel A—£%9 20% NaOH(w/ )& fwdch o dan @R R
g EHe TS £5Q BINAs FTe 52T

- @ Lysine

CSpet buthanol 31 v1= BEs HIAEST HSH 1% AgNe—IN-HNO; £33 %l SEEE

g =d BEg 29

@ Phenylalanina - )

—gglis 2 ninhydrin e BEEL 8 B34 ninhydrin $2F KEHD 0.15~10.0% NaHCCaREsH3

mEHE=Y BEEeL EFRG S
® Giyeine _
0.2% phhal aldebyde-acerone WHE WRHS 0°c14 1045 NASR I HEE S,

¥, REmERe =g

HER RFFLIIE- dolxl LF4 anminoe Bt @HRE 239 BAT Hd BEAA paper chroma-
wography ¥ EFHE SEY £ o X & FRIAE VR amino Be) Fof F BEHES T FETEA
FEG?) G297 A5 AR TRE Y K2R Bdsd AAe Eeel slesl = Rf AT paper
o HE, BMER. ERUR, ZHES ¥ BEIEY =@ 54 Sad

= FiEehA BE$ Whatmann No. 503 Whatmann No.l-¢ BASEE REs™e S%E S ke
Hige 2o T S

1% AninB RIE

.y . _ S L FE
1N° Amizie B & & Buthanol | Phemel | Buthanel | . Phenol

[ 1| Alacize ‘ £ | o sez | cu | o7
1" 2 | Glycne s | o= va2 | 0 f  e04



~—r3 8 —

. 3| Serime % 0.8 .29 0.28 | 0.47
1 | Tyrosine 7z 045 0.7 03z 072
5 |. Valine ~ 0.58 079 | %58 8L
4 | Phenylaianine =y &53. 0:90: 050 .78
7 | Aspartic acid ® 0.26 0.18 054 2.2t
3 | Glotamic agid . 032 0.24 037 -034
g | Threonine P 0.25 0.50 036 .57
10 | Isolencise 7 0.85 099 0.80 0.80
11 | Argmine & 014 Q.30 o 0.82
1Z | Leucine Va 0.53 asr | 0.51 0.87
13 | Proline & 0.42 0.62 0.50 0.86
14 | Lysine = 0.12 Q.78 010 1
15 | Hstidine L3 0.5 075 018 052
16 | Cystine =, 0.1 0% 014 030!
17 | Tryptophane s o.62 0.82 | 0-57 | 0.85 |
18 Methionine: Ve (.56. 0.35 0.52 056_3
gFIx pHEEL € X EERS fbron amine 3 F5
R ] z % | % & ®Fibron = @ fibrom |
: 100 B 85 g BExE N | @ x5 | W b
1 | Leucines 317% 285% 3.83%
2 | Phenvialanine 258 1397 133
{ 2! Vaipe 575 419 | 460
4 | Trosine 8.95. 9.10- “g9.19
5 | Alapine 2172 -23.00 | 2290
6 |- Threonine 128 140 3.83
T Tt Glycie s 31,00 2080
8 | Serine 1432 14.40 1800
9 | Aspartic acd 447 340 450
10 | Glutamic acid 236 3.20 229
11 | Lysioe 0.96 | 1.40 0.76
12 | Histidine 0.96 .59 0.76
13 | Arginine rer 1.40 118
14 | Prolize 0.32 0.20 £.38
i5 Unknown{ ? 3 Q.64 1.04 1.13
51E FEER.E X EEmS fbrowm amino B B
_ ] . L ) o = # Floraln
,N"j  Amino 8 g,,;‘““u_ﬁf‘: %%F%mg -3 =5 B
1| Leucives 3.49% 3.30%) 3.10%
2 |. Pheoylalonine 250 1.57 | 157
3 | Valine 2% 438 480
4 | Tyrosine .10 8.18 7.10°
© 5 | Alamine | 2200 25.00 | 22.80 |
%+ - Threonime 140 | 158 118
7 | Glyeioe - 5120 .00 B
I &' | Sesme 449 | 1LE | 1510
| 9 | Aspartic acid 243 3.75 310
Ry Gleamic acd 280 230, i 2.7



11 | Lyisee 055 0.33 0.78
12 |. Histidine 0.89 1.3 T8 4
13 | Arginine 1.04 1.67 0-78
14 Proline 0.20 0.40 } 0.29
EAFE HFAKE R KX ETEH fbroin amine B W5
No. | oo 2 | %8 EFron - S
Amino B % 5 ~L | EAXK B | & A % 2
1 | Leucines 2.86%| 2.91% 2.19%!
2 | Phenylalanine 107 218 4,47
3 | Valige 51 43 4.47
4 | Tyrosive 357 | 5.57 2.31
5 | Alanige 22.56 24.81 7236
§ | Threonine ‘107 1.48 188
7 Glycine 31.57 3.8 20.48 |
8 | Serine 15.57 13.79 12.38
9 Aspartic acid 3.57 z.a1 3.83
10 | Glutamic acid 2.38 . 3.28 3.1 1
11 | Lysine 0.71 1.09 0.95
12 | Histidine 0.71 2.73 0.96
13 | Arginine 6.71 1.08 1.28
14 | Proime 5.35 0.37 0.32
15 | Unknowa(?) | 2.19 2.55
FHFE STHEM Wi Abroin amine 32 ¥ EN RokBeES
No. | Aming % 4 T B | »ExE N FEXE B &ﬁxxmj
i Leucines - + —
2 Phenylalamne + + -
_5 | Valine + - +
4 | Tyvosine - + +
5 | Alanine - - -
& | Threonine - + -
7 | Glyene -+ - -
& | Saime + +- +
g | Asparfic acid + - —
ic Glmiamcis and — B —
11 Lysine - — -
2 Hestidine “+ - -
i3 | Argimine — — -
i4 | Froline - - -
1 | Unknowa( ¥) - wr! -
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Fig. 4+ X&E. BRS amine B chromaiogram,

Fig. & E59 amino X Fig. 6. B@s) amino 2
chramatogram, chromatogram.



Fig 7. 4.5 “RES: ambo % chromatogram,

Fig."8. ©5] amino ¥ ‘Figl 9. XES amino %
‘chromatogran. chromatogram,



x KA 8% fibroin o] armino %E$ TS S8 A4 amino BES5] R8N pws ¥
EEES ¥ X TES REH fbroin M9 amine B RES B ERE Fz Bof SeRAAY 2EH
Eeg e ey Hol sl el 5K % fitroin 9. amino B HAol G¥FEt S8 =& FERS
of B T Sl 2R} d=20ched 2 Tristam(1949)@, Block 9 Bolling (18490, Schrosder & Kay
(1855)P0%) Narita(1955)@ s} 5% fibroin amino B F¥HERE) A= F08 BES 4 4

Ao WS RO BRIFRD: f) EHT A8 amno SRT F 2~430 4 Rl 2
= £ chromatograre 5] BHERES Fig 1~88«w) Loelsh 25

& WRERA 1nl BEES oRR S4d £37 gt wF fFdn deod S8 tdron
amme BRFO HES FEYLR O B¥se = Kt TFEY fbroin Koo ¥EY FI Y= BEHTS
Si2x; chromatogram 2 BERES 4 85T f A—% GEez 8% fibroin d amino Bel SRS
= 4EFF- Ao

¥ ETESS FESS forop 9 amine & GRS Ssiiw RS 2okl o) TREIRS
RoHe) EEERs A4 B S8 W oadsh

1HE FREE 2=

1) B8 omino @ HE AT HiRSL aming Bi---Serine

2 S8 amino & ®4 Y o HMASel aming & Phenylalanine, Valine, Trrosine.

2) BB amino P EFAT EAEAEY amno B Threanine, Glycine, Aspartic adcd,. Histdize

Glymamic acid, Lenciges.

4 Y amino Bf FAR T BASE aming E—~-----Alanipe, Lysine, Arvginine, Proline

a]gpziel Frh

& fbron o TR amino ffo = FEH = 3l Glycue, Alznine, Serime @ TryTosine of k& 4
EE+ 44 o8BS Y WL FAE el Rme v Qeim o) WlFA  amino Fesl ABFven
9 FFEAR TTe S, FEWM, Bheemeswar® Sof fds BHEAT uish Lol £BERY ZF
o 22 S48 Bl ddz EEdch %Y THESEY CBSSANY THEGd4E SEmiel 2
FLAEE AL HER Yelsh ARSw TERHLI AN amine Hoe = BEENw Y amine il X
& A AR foroin KGel4 MAER =8 ROBRLE deie THL = % THEDE S BHES
ol &£55# amine #Fe] SRl xch o GFEdC BESE Reld FEEHY BRE Lol WRE 2
ol ZEEl fibrom o] M3 ZAEe] Hd = ZEH EEE 2ol Zics ENET.

©F 1859 TP anise Be FENEe D chrometogram 8 BERKelA BEHE gedA 4
amino 52 Cystine, Methionine, Tryptophane Feld] ol 5& &% = ZE4AS B9 BFIEEESES
KRR FEog. 23 BHe LAR® Cystine RAE HEH 25 EEHS Gbroin 59 SN
o) FAHD U HRE BETH g5

sjslzrel B3 fbroin 2 amino B WOE ERS S% U FEANGE FRxd BES ded 2w

EBSA AR EEY Be AFAA B% fboind aminoZe  BEY 18EE T amino Ho 3
HEse %Y B Fig 1~0e14 152 HRIAZ e #5359 amino Bo] £HRAEANS Elgae &
Koi= {54 amino % BIEST 2@Y Hydroxyproline o = gE@s =t F— el £o02 BFEAY F
% fbroin & 19802 Fmsle Aol

3,

o i

i

Hydrosyproline 8 8% amizo & R4 %9e A% BEHA L3z #5F 20 4% BAge =
e stold REE Yol RRHLA & = o] Y amindTret 2T RHN AL A oz 3

AAl RN HEGET HEZ ER FHEEA DRYd gedE =84
H2d BARANS E4RE%] RS Stepwise process & Template BFol i 5 Sme #IL

WA shah ot & NHERE o BRP 42 91§ —HHes FTHEHE B EIRTs 5%

Agtias B o $o44 BEe) BHNeE WESA g SEGAN WEAST AN w4



V.% =

* Wi RUK fbroi 8 amino 3 RE$ KT Paper chromatography ot &d F59S 2E
S amimokp AF LAY BRI 7 amice Bio] BBAAS REES £5RT ol=Birel Hiile]
4 RS B¢ ez dEAge BRE 290

L. Paper chenmatography of 3% 48 amine %4 BRRANL SHE X%z SHSaT.

Z zehd Ed SyTEE A AR ERORAT SUNd S50 E2F 295

3 & TER Wk fibroin o amino B RAERS Bie BREETL = BF REfe jdudez 3
olzh

4. R omino RS WA fbwoin S KL w42 BRARY 9.4 WAl 5

5. R47R Al el BEAA 8 £08 amine Be] $AESHEA ibrom o ek o} Hydroxyprol
oo obi7k R

6. #% forvin o FRWAGAY HAFEMEA Stepwise process it Templare &R stefelyd —7
B2z TR dE XRELRT

. SUMMARY
This repor: s to observe the amime acid composttion of sillk fbroiny among varieties byusmg paper
chromatogranhy methcd and tc study how they ey concern with the genetieal pmolem and the
biothemsical synthesis of the Hbroin in silkgland. The results reached are as follaws:
1. The amino acid composition of siik fibroin among varietes were observed as similar with eaz:hother
on the paper Chrcrmamgm picturas.
. In Splte of the resmlts of the amino 2cid composion amalysis was similar with other workers
rmul:s there was some difference ameng varieties in pumerical amalysis.
3. The amine 2cid compesition was topsidered to concern somewl;at with tha genetic problemr of &l
worm.” : -
4. Some nutritive aminc acds are considered to relsted with the worm Srowsh mare than the silk
Abyvin.
5. The pager chromatography of this report showed an unknown amino acid which wus met foand
fore in specific spedies silk fibroin and it is imagined as Hydroxyhroline in view of other worker's
graphy resali.” ’ ’ ’
‘6. The biockemical synthesis mechanism of «ilk fibroin in the silk gland, neither Stepwise process
wor Template, sould stand with the results of this paper-satisfactory one side.
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