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IFf, £EAR, XER
(PEEBEFRFEHEFAEFFR, LAFSH 266003)

BE: %B Genebank PE MW ZEREE G 8 (EC3.4.21.4) F5, IR & EE &8 (insect trypsin,
FTRY)., BRW FH S MWHE X BB (temperate and tropical zone crustacean trypsin, TTC-TRY)., % kM &
K EE BB (cold adapted fish trypsin, CAF-TRY)., B # 4 & X & & B (temperate and tropical zone fish
trypsin, TTF-TRY), U X EEBE L WHEE G B (higher vertebrate trypsin, HV-TRY) 45 Hj % 4E Fo B %
MRHATUK., EREW. EALEESI D ERS DR MR ERBH 2ANAEE, THAIDRBERIDEE
HRAERKE. X TER. EHEHE. BRI HER AL EEZN, IVEFEHE LB LRMR
AEBEERWNEHRT., B THAFMERICHEMERER (Arg), AEAR (Glw., RLEAR
(Asp), A4 B, (His), ¥ B A%, (Cys). WA R (Ala), AR (Pro). BEAR (Lyr) #HHEAR
(Met) WAR, FRXHIMFEEABNR L., FEMXEHERLELFEF, CAF-TRY, TTF-TRY
TTC-TRY A EH Ko) ABRRKXREE (Ko) BK, BAREHTIHMFRABRMK. CAFFTRY>
TTEF-TRY>TTC-TRY>I-TRY, HV-TRY.
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Relationship of enzymologic properties with structure
features of trypsin from different animal groups

WANG Junren, JIANG Guoliang, WU Zhiqiang
(College of Marine Life Sciences, Ocean University of
China, Qingdao, Shandong 266003, China)

Abstract; The reported trypsin sequences (EC 3. 4. 21, 4) in Genebank were selected, and relationship
between the structure features and enzymologic properties in insect trypsin (IFTRY), temperate and
tropical zone crustacean trypsin (TTC-TRY), cold adapted fish trypsin (CAF-TRY), temperate and
tropical zone fish trypsin (TTF-TRY) and higher vertebrate trypsin (HV-TRY) was comparied. It
was found that, the evolutionary trend between the nummbers of amino acids, molecular diameter,
diversity of molecular structure and fuction of arthropods and vertebrates trypsins were different in
two groups with highest evolutionary position within invertebrates and chordates separately. The
animal trypsin active centre and amino acid side chains round were strictly conservative. With
differences of Arg, Glu, Asp, His, Cys, Pro, Ala, Tyr and Met around periphery and active centre,
the stability, flexibility and peaction energy consumption of animal trypsin were significantly
different. The K, of CAF-TRY, TTF-TRY and TTC-TRY was increased, while the K,, of them was
reduced. The catalytic efficiency was the following order: CAF-TRY>TTF-TRY > TTC-TRY >
I-TRY and HV-TRY.
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TEEYIAN, BB R P RELRR, WEYRER, RENEHEEXER, #
PE R BEX BRROTE P R AR EVE SR BRI, KA AR EE (BRAEYD . TIEEE GRAVEAYD MRIERE
FERAEYD . BET, EENMEMTIBEIASHERBS TIRE, 1 WM. FERM, g+ W
By, EOB. EBEWE . MAEYEREESPERMLL, EABEMEEEMR, HieR, MREkE.
FHRERA, NIRRT AA BN EIsER",

BREOME—FEENEEZEREAR, ¥ —MKE Lys 5 Arg REFE R, BRAFH 73H
YIRRE A E P R AR, A HESD Y R U ol AT BRAE SRR AR S 08, 1RSI ALE P R EREATH
HEEREHEEM, BERR, FRsiPsi g B eg hdBPREE ZXREZNER -, B, #
WS REOEERZ, BTV AEBTHRA ZHMAME, BRERN TEMER R TEAHR
33, Eil

E NSt EX— R R, WY, Wk, BAWARULREFEIYREOR
Mgtk R HENHAT TR SR, WA ARREOBREERKTREF IV IRED S,
HEEAMRER. XTRKEERREOMSHRTSMERXROAE TR, BEIEXA
[l fhe v o B A 355 sh Wy R R 1 g2 1 G54 S RS T SR AR BB 9T H BT 1o R AT 0E

WFFEEM Genebank IEFEFEHRENELFF, WRER, EPFFTIY ., WAKEAZK, B
WiF@ad, UARSFHHEDIYREOMYEERAN. “REW, SHE. o T4 WRESEIT HKZE
5, WITEASWSEAERZENXR, MEBRSRBIVRECHEREMNSR, FRHEES,
Tl Fe & Bl B B SR T BB AHRYE

1 #REFZE

M Genebank $#f B i B E #RGE R BB BRE B BF 51 112 4, 28 I'TRY, TTC-TRY, CAF-
TRY, TTF-TRY & HV-TRY 5 (W% 1 Fiz) . FH DNAStar 7. 0 R &4 751 4 sl E ZE R I
H (amount of amino acid, AmAA) KM & B (polar amino acid, PAA). % Hi fif & H R
(charged amino acid, CAA)., BREE ZE M (acidic amino acid, AcAA)., PRI (basic amino
acid, BAA). A o B & # & # B8 (uncharged polar amino acid, UPAA). B /K ¥ & & &
(hydrophobic amino acid, HAA) RFEKREEM (aromatic amino acid, ArAA) HEEHME,

#F DNAStar 7.0, MEGA 5.0, DAMBE X ClustalX 1.8 #4347 £ F 5 Lt 447, 7
NCBI bIEE B B 451 T e 48 A Ml Xf R 46 & 60 R AL O AR SF KIGEAT 04 (http.//
www. ncbi. nlm. nih. gov/Structure/cdd/wrpsb. cgi), LI HHEYE B FPR AT (Swiss Institute of
Bioinformatics, SIB) 42 fit B Swiss-Model W T EH _ R E MM X =% 4 W (http.//

swissmodel. expasy. org/workspace/index. php) .

2 #R

2.1 RAFRA LA

BUAFHYBEHFEABKN AmAA, PAA, CAA, AcAA, BAA, UPAA, ArAA K HAA §BInE 2
Fim, 2 A, TRY & TTC-TRY tt CAF-TRY, TTF-TRY, HV-TRY ¥¥£ 6~9 MNEE
B, 2L 16 MAEM. TTCTRY K CAAEE (19.71%). AcAA & (12.64%) ¥Hm THA
A KFYIEEORE, T BAASE (4.29%). UPAA &8 (41.08%) WI/NTFHAL 4 K3h ¥ /EE G B,
Hd 'TRY #) BAA &8 (6.81%) #&&. TTC-TRY i HAA &8 (33.21%) & T CAF-TRY
(29.93%), TTF-TRY (29.81%) K& HV-TRY (32.64%), {&F LFTRY (34.59%). TTC-TRY K
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Tab.1 Species and trypsin sequences seleted for protein structure analysis

#HA

Vb R HLBRE BT

I-TRY

TRY3_AEDAE (sp|P29786 |), TRY5 AEDAE (sp|P29787|) from Aedes aegypti (3R R FEE); TRY1 ANOGA
(sp| P35035|), TRY2_ANOGA (sp|P35036|), TRY3_ANOGA (sp|P35037|), TRY4 ANOGA (sp|P35038|), TRY5_
ANOGA (sp|P35039|), TRY6 ANOGA (sp|P35040|) and TRY7 ANOGA (sp|P35041|) from Anopheles gambiae (X
WP #E) ; TRYA DROME (sp|P04814|), TRYB.DROME (sp|P35004|), TRYE DROME (sp|P35005|), TRYDG_
DROME (sp|P42276|), TRYT DROME (sp|P42278|), TRYU DROME (sp|P42279|), TRYZ DROME (sp|P42280|)
from Drosophila melanogaster (CRYEEER); TRY BOMMO (pir|S327941|) from Bombyx mori (F#&); TRYP CHOFU
(sp | P35042 |) from Choristoneura fumiferana (%% % #); TRYA MANSE (sp | P35045 |), TRYB MANSE
(sp| P35046]), TRYC MANSE (sp|P35047|) from Manduca sextac (JAERER); TRY1 HELAR (emb|CAA72954.1)),
TRY2 HELAR (emb|CAA72955.1|), TRY3_HELAR (emb|CAA72956.1|), TRY4 HELAR (emb|CAA72962.1/)
from Helicoverpa armigera (Fp&&H)

TTC-TRY

TRY1la LEPSA (gb|AAP55756.1|), TRY1b LEPSA (gb|AAP55759.1|), TRY1lc LEPSA (gb|AAP55755.1),
TRY1 LEPSA (emb|CAH61461.1|), TRY2_LEPSA (emb|CAH61268.1|), TRY3_LEPSA (emb|CAH61269.1),
TRY4 LEPSA (emb|CAH61460.1|), TRY5_LEPSA (emb|CAH61271.1|), TRY6 LEPSA (emb|CAH61272.1]|) from
Lepeophtheirus salmonis (#£#E.); TRY DAPPU (EFX80960.1) from Daphnia pulex (FZR#&); TRY1 FENCH
(gb|ACQ45454.1|), TRY2 FENCH (gb | ACQ45455.1 |), TRY3_FENCH (gb | ACQ45456.1 |), TRY4 FENCH
(gb|ACQ45457.1|) from Fenneropenaeus chinensis (9 E B %t #F); TRY. MARJA (gb | ACE80257.1 |) from
Marsupenaeus japonicus (HZZEXIF); TRYP ASTFL (sp|P00765|) from Astacus astacus (BR¥H/MEF); TRY.
PACLE (emb|CAA10915.1|) from Pacifastacus leniusculus (¥ ¥ %5); TRY PONLE (gb| AAX98287.1]) from
Pontastacus leptodactylus (FEIEHF); TRY LITVA (emb|CAA60129. 1) from Litopenaeus vannamei (JLENIEITHF);
TRY1la PANAR (gb|ADB66711.1|), TRY1b_PANAR (gb|ADB66712.1|), TRY2 PANAR (gb|ADB66713.1)),
TRY3 PANAR (gb | ADB66714.1 |), TRY4 PANAR (gb | ADB66715.1 |) from Panulirus argus (BB BE J¢ ¥F);
TRY,ORPE (gh|ABM65758. 1|) from Portunus pelagicus (¥R TE)

CAF-TRY

TRY BORSA (dbj|BAI48043. 1) from Boreogadus saida (Jt#%#8); TRY1 DISMA (gb|AAB57728.1|), TRY2.
DISMA (gh|AAB57732.1]), TRY3 DISMA (gb|ABA41381.1|) from Dissostichus mawsoni (Fith#%); TRYI GADMO
(emb | CAA54214.1|), TRYX GADMO (emb|CAA54215.1]), TRYY GADMO (emb|CAD30563.1|) from Gadus
morhua (KF##8); TRY PARMA (emb | CAA57701.1|) from Paranotothenia magellanica (BB £1); TRY.
ONCCH (dbj|BAG84558. 2|) from Oncorhynchus masou formosanus (REAESWIEE); TRYL SALSA (emb|CAA49680.1)),
TRY2 SALSA (emb|CAA49678.1]), TRY3 SALSA (emb|CAA49679.1|) from Salmo salar (FKRVGEEHEE)

TTF-TRY

TRYA1 PETMA (gb|AAB65411.1|), TRYA2 PETMA (gb|AAB69654.1|), TRYA3 PETMA (gh|AAB69655.1),
TRYB1 PETMA (gb|AAB69656.1|), TRYB2 PETMA (gh|AAB69657.1|) from Petromyzon marinus (¥§-L#848);
TRYP SQUAC (sp|P00764|) from Squalus acanthias (FI3EfME); TRY ANGJA (dbj|BAI59110.1) from Anguilla
japonica (H Z<#8 4 ); TRY ORYLA (ref | NP_001098370.1 |) from Oryzias latipes (& fiil); TRY DANRE
(gb| AAO16212.1|) from Danio rerio (B&Ih£1); TRY1 ICTFU (gb|ADO28356.1|), TRY2 ICTFU (gb|ADO28894.1)),
TRY3 ICTFU (ref | NP_001187619.1|) from Ictalurus furcatus (#5 X B H#0); TRYI_ENGJA (dbj|BAB40329.1)),
TRYII ENGJA (dbj|BAB40330.1|) from Engraulis japonicus (HZs#&£1); TRY1la EPICO (gb|ADZ76523.1|) from
Epinephelus coioides (BPFABL#); TRY SINCH (gb|ACHS53602.1|) from Siniperca chuati (8 £); TRY1 PAROL
(dbj|BAA82362. 11) from Paralichthys olivaceus (#F#E); TRY2 SOLSE (dbj|BAF76144. 1) from Solea senegalensis
ERN BN /R%); TRY2.TAKOB (gb | ACT15362.1 |) from Takifugu obscurus (£ J5 #); TRY1. TAKRU
(gb] AAU06120.1]), TRY2. TAKRU (gb | AAU06121.1|), TRY3. TAKRU (gb | AAA75001.1 ) from Takifugu
rubripes (ZLEEZRJ7i)

HV-TRY

TRY1 XENLA (sp|P19799|) from Xenopus laevis (EPJRYE); TRY1 XENTR (ref | NP 001011204.1]), TRY3_
XENTR (ref| XP_002941080.1 ), TRY10 XENTR (ref | NP_001011209.1|) from Xenopus tropicalis (3 JN¥E);
TRY1 CHICK (sp|Q90627|>, TRY2.CHICK (sp|Q90628|), TRY3_.CHICK (sp|Q90629|) from Gallus gallus (FK3);
TRY MONDO (refXP_001362475.1) from Monodelphis domestica (K % B i B); TRY. ORYCU C(ref | XP.
002721891. 1|) from Oryctolagus cuniculus (5Xf); TRY2 MOUSE (sp|P07146|), TRY3_ MOUSE (gb|AAI41305.1)),
TRY4 MOUSE (gb|AAH61135.1]), TRY10 MOUSE (ref|XP 489832.1]), TRY10A MOUSE (ref|XP 489834.1]),
TRY12 MOUSE (ref| XP_489833.1]), TRY16 MOUSE (gh| AAH94921.1|) from Mus musculus (/MFER); TRY1.
RAT (sp|P00762|), TRY3_ RAT (sp|P08426|), TRY4 RAT (sp|P12788|), TRYX RAT (ref|NP_001004097.1|)
from Rattus norvegicus (BB K H); TRY2 BOSTA (emb|CAA38513.1|) from Bos Taurus (¥4 ); TRY2 CANFA
(sp|P06872|) from Canis familiaris (ZF¥1); TRY EQUCA (ref|XP_001489596. 2|) from Equus caballus (%); TRYP.
PIG (sp|P00761|) from Sus scrofa (¥F%%); TRY1 HUMAN (gb|AAI28227.1]), RY2 HUMAN (sp|P07478 ),
TRY3. HUMAN (pir|[S12764|), TRY4_ HUMAN (emb|CAA50484. 1|from Homo sapiens (N)
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R2 AREAEIMEBOREERAMER (%)

Tab. 2 Amino acid composition comparation of trypsins from different group animals (%)

AF I-TRY TTC-TRY CAF-TRY TTF-TRY HV-TRY
AmAA 230. 00%4. 00 232.00=%7. 00 224.00%2. 00 223.00%2. 00 223.00£1. 00
PAA 60. 662, 04 60. 80£1. 57 62.3713.38 62.52%3.17 61.52+1.76
CAA 17.0745. 20 19.7142. 29 16.21%+1.79 16. 6712. 82 16.05%3.15
AcAA 8.0213.93 12.64+1.31 8.27%1.41 8.13%+1.93 7.96+2.14
BAA 6.81+1.63 4.29+1.48 5.23+1.36 5.8611. 65 6.09£1.41
UPAA 43.59+12.22 41.08+8.12 46.16+7.04 45.8518.77 45.47+7.15
HAA 34.59%1.81 33.21%1.32 29.93%2. 45 29.81%2.13 32.64%1. 60
ArAA 8.25+0.95 9.17£1.17 9.46+1.21 9.16+1. 63 8.24+1.00
Cys 2.8610. 36 3.6910.59 5.3010. 28 5.37£0. 05 5.1840. 45
Asp 4.46+1. 67 7.14%+1.18 4.17+£0. 94 4.29%1.16 4.1741.08
Glu 3.56+2.45 5.50£0. 76 4.09%1.04 3.84%+1.09 3.79£1.48
Arg 4.80+2.02 1.18%+0. 97 2.1740. 90 2.99%1.06 2.1140. 63
His 2.25+0.78 2.781£0. 64 2.72%£0. 83 2.68+0.73 2.011£0. 64
Tyr 3.73%x1.14 3.92%1.12 5.7010. 64 5.147£0. 82 4.4440. 89
Ala 9.02+1. 63 7.25+1.50 5.79£1.09 5.761+1.15 6.60t1.12
Ile 5.81+2.02 6.28+0. 80 4,84%0. 88 5.82%1.35 6.65+0. 95
Leu 5.68+1.03 5.60L1. 65 7.11£1.34 6.3710.84 7.721£0. 81
Val 9.56+1.69 8.83+0.98 8.43+0. 90 7.8510. 62 7.86L0. 74
Phe 2.26+0.94 3.57£1.03 1.71+£0. 36 1.7310.77 1. 8440.77
Pro 3.60£1.10 4.89+0. 70 4,91+1. 44 5.00%1.01 4.79£0.72
Met 1.15+0. 60 1.0710. 40 2.79£1.06 2.66£0. 90 1.0410. 42

#: PAA 3F Cys, Asp, Glu, Gly, His, Lys, Asn, Gln, Arg, Ser, Thr, Tyr; CAA f13% Asp, Glu, His, Lys, Arg; AcAAf
15 Asp, Glu; BAA 5 Lys, Arg; UPAA %5 Cys, Gly, Asn, Gln, Ser, Thr, Tyr; HAA 435 Ala, Ile, Leu, Val, Phe,
Trp; ArAA 1835 Phe, Trp, Tyr

ArAA HB (9.17%) 5 CAF-TRY (9.46%), TTF-TRY (9.16%) #HiE, B&E T I-TRY (8.25%)

K HV-TRY (8.24%).

PAAY, TTCG-TRY M Asp (7.14%) 1 Glu (5.50%) S E & FTHfh 4 A3 YWHEE A M.
TTCGTRY M Arg & & (1.18%) T HM 4+ AshWBEE A, H¥ FTRY & (4.80%) &EFA.
TTC-TRY B Cys & (3.69%) & T FTRY (2.86%), f&F CAF-TRY (5.30%), TTF-TRY (5.37%)
M HV-TRY (5.18%). TTG-TRY K His & & (2.68%) 5 CAF-TRY (2.72%), TTE-TRY (2.68%)
ML, BET FTRY (2.72%) K HV-TRY (2.68%). TTC-TRY B Lys & & (3.92%) B&& T ' TRY
(3.73%), Mf&F CAF-TRY (5.70%), TTF-TRY (5.14%) #1 HV-TRY (4.44%).

UPAA #', TTC-TRY ¥ Ala & & (7.25%) & F CAF-TRY (5.79%), TTF-TRY (5.76%)
M HV-TRY (6.60%), WM&TF FTRY (9.02%). TTC-TRY WRRER (lle) & (6.28%) 5
I TRY (5.81%), TTF-TRY (5.82%) # HV-TRY (6.65%) #iE, ¥ETF CAF-TRY (4.84%).
TTC-TRY HREAR (Lew) HE (5.60%) &Mk, HV-TRY (7.72%) &% . TTC-TRY # Val &
(8.83%) 5 TTC-TRY ML (8.43%), & F CAF-TRY (7.85%) #l HV-TRY (7.86%), I-TRY
M Val & (9.56%) . TTC-TRY WEAHRER (Phe) &8 (3.57%) HTHAM 4 A3WHEER
B, TTC-TRY i Pro &8 (4.89%) 5 CAF-TRY (4.91%), TTF-TRY (5.00%) #1 HV-TRY
(4.79%) #iE, HTF ITRY (3.60%). TTC-TRY B Met 8 (1.07%) 5 I'TRY (1.15%) #
HV-TRY (1.04%) #HiE, f&F CAF-TRY (2.79%) Hl TTF-TRY (2.66%).

2.2 BERAMBSERRELLE

2.2.1 HHIYPEABERRTE

¥ KABSCH Wk, BREOBEDFFIFBETE: N-Ki (N terminal, NT), N>R
(N terminal loop, NTL), Npl, NBI-NB2, NB2, Np2-Np3, NB3, NR3-Npi ¥, Np4, 545 4H 3F
(calcium binding loop, CBL), NB5, Np5- Np6 ¥, Np6, I[A]3f (inter-domain loop, IL), Cpl, H¥
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¥+ (autolysis loop, AL), CR2, Cg2- Cal, Cal #Jf€, Cal- CR3 ¥F, Cp3, C-AHR¥u¥ 1 (loop 1, L1),

JRMEEEI8 1 (specificity pocket 1, SP1), Cp4, CR4- Cp5, CR5, KWL EIK 2 (specificity pocket 2,

SP2), C-AK¥i¥k 2 (loop 2, L2), CB6, CR6-Ca2 Fl Co2 MBHEE . =M.
FHh YRR H R IEE I 30 RIFFIHATFFI LY 00T, S5RNE 1 iR, B 1. Sk

80
TRY1 ANOGA 5 RVAR : 71
TRY2_ ANOGA S GVLR : 71
TRY3_ANOGA G / v e ) §] RVAR : 71
TRYA DROME S AKVSS : 71
TRYB_DROME S ¢ §] BKVSS : 71
TRYE_DROME : e S p o) FSVSS : 71
TRY2_FENCH : e /QLS I ] ) PTILSK : 81
TRY4_FENCH : M B P S 2 A C Q EQ ILSK : 81
TRY MARJA : QLS SE C Q' A (VLSK : 81
TRY_LITVA : e c ALH n 0 TWTILSK : 81
TRY2_PANAR : clc S J A C ) HOAWVIL.SK : 81
TRY3_PANAR : 4 PLSK : 81
TRYI_GADMO : QVS y SSSSs : 69
TRYX_GADMO : v W rfIsSSS @ 69
TRY1_SALSA : Q FCG v D SFRISSSR : 69
TRY2_SALSA : [ ) 3 ) JOFMSSSR @ 69
TRY1_DISMA : A ) Q WTYKTNT : 71
TRY2_DISMA : S MA 2 ) KTNT : 71
TRY1_ICTFU : FCG! ] ) KIEN : 71
TRY2_ICTFU : 5 ! Q KIEN : 71
TRYI_ENGJA : v @FHDSSR : 69
TRYII_ENGJ : ) g v JOFMDSSR : 69
TRY2_TAKRU : ] 3 ) A QO TWKTDT : 71
TRY3_TAKRU : ) 1 ) @YllsvDA : 71
TRY10_XENT : v IQSAK : 66
TRY3_CHICK : AR F 2 E SSSK : 69
TRYl_RAT : 4 LWV INAAK : 69
TRY2_BOSTA : Y FEDASK : 69
TRY2_CANFA : / 3 YWV JOFNNSAK : 69
TRYP_PIG  : 69
TRY1_ANOGA 150
TRY2_ANOGA 150
TRY3_ANOGA 150
TRYA_ DROME 149
TRYB_DROME 149
TRYE_DROME 149
TRY2_FENCH 158
TRY4_FENCH 158
TRY_MARJA 158
TRY_LITVA : A AQG—--HAASG! " \ : 158
TRY2_PANAR : Ve ABIA AQG—--HAASG! / : 158
TRY3_PANAR i S C TV 158
TRYI_GADMO ™ ETEC—-AADAT! " PT : 146
TRYX_ GADMO I‘ JSTEC—-—-AADAT] LPII : 146
TRY1_SALSA s ETSC—-APAGT! I 1 146
TRY2_SALSA M ETSC—-APAGT! ) S—TADKNK} T : 146
TRY1_DISMA L :Ii, 3T SC--PYGGL: IAKLGGEAYMPT: VP s 150
TRY2_DISMA II‘ 8T SC--PYGGL & I AKLGGEAYMPT 2 : 150
TRY1_ICTFU s -SLYADTLFMEFH IV : 149
TRY2_ICTFU ™ Q€ - SL.YADTLFMPFRIES 2TV : 149
TRYI_ENGJA VI‘ J5SRC—-ASAGT! VIR GV ), : 145
TRYII_ENGJ s 2SSC—-APAGT! ) I 145
TRY2_TAKRU i BV 150
TRY3_TAKRU ™ EKAC--PEAGD /PI 149
TRY10_XENT il‘ ETEC--PPVGS 2PI 144
TRY3_CHICK s 2T SC--VTAGT dpv 147
TRY1_RAT  : I ESAC--APAGT SGW P 147
TRY2_BOSTA : E J5SAC--ASAGT:! v 2PL : 147
TRY2_CANFA : ERAC--AAPGT v 5 DA : 147
TRYP_PIG I ) 147
TRY1_ANOGA o 226
TRY2_ANOGA Y 226
TRY3_ANOGA H 226
TRYA_DROME b 224
TRYB_DROME ks 223
TRYE_DROME b 223
TRY2_FENCH Y 237
TRY4_FENCH Y 237
TRY_MARJA Y 237
TRY_LITVA H 237
TRY2_PANAR H 237
TRY3_PANAR s 237
TRYI_GADMO Y] 220
TRYX_GADMO J H 220
TRY1_SALSA AlE 220
TRY2_SALSA (c 220
TRY1l_DISMA 224
TRY2_DISMA 224
TRY1_ICTFU 223
TRY2_ICTFU 223
TRYI_ENGJA 219
TRYII_ENGJ 219
TRY2_TAKRU 224
TRY3_TAKRU 223
TRY10_ XENT 218
TRY3_CHICK 221
TRY1_RAT 221
TRY2_BOSTA %l
TRY2_CANFA 221
TRYP PIG 221

B 1 BASWREARTS L

Fig.1 Comparison of trypsin sequences from different group animals
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EAMFS H, NT (e Val,Gly;Gly,), NBL (Ser;), NB2 (Hisy, Cyss Glys), NB3 (Trps),
NB3-NB4 ¥ (Hisys Cysis)» CBL (Glys; ), NB5-NB6 3 (Hisgs, Tyrsss Aspss)s CBl (Seriss Glyrad) s
AL (Trpis Glyiss ), CB2 (Lewso), Col $BHE (Cysigs)s Cal-CB3 F (Tyrigrnes)s CB3 (Metisg,
CYSmo , Alaig ), SP1 (GIY187 Lysisgs ASplSQ CySIQI ’ ASP194 Seriss GIY195 D CB4 (Promss ) » CB5 (GIY211 ’
Serz1s Trpas) s SP2 (Glyze, Glyais s Cyszigs Alaz) s C‘*ﬁfnﬁ 7 2 (Progs) » CBG (Glyzzs Valszr Tyrazs)
Ca2 (Trper) F2 45 MEERIFIIEL RS BBEE O BEHRT,

HULAT I, & 430 Y B E B B 8 il ) B = BR 4K (Hisys-Aspeg-Serios ) 7R = Aspiss
(SP1). HEIERAL R Asps (SP1) . BREEBFRET Tyrie s (Cal-Cg3 ) BBAST; —mEER
fis Cysp (NB2), Cysis (NR3-Np4 3D, Cyse (CBl, IFTRY %K), Cysis (Cal $5E), Cysiso
(CR3)s Cysin (Cal ¥BHE), Cyssn (CR4, FTRY HRK), Cysuy (SP2) WEARSE, EH 4 N ZHiE
(IFTRY RA 31,

Wi, SHYRE LTI F, B8 N2 (Val/lle/Leus, ), NR3 (Val/lle/Alay, Leu/Val/lley ),
NB5-NB6 * (Ile/Leus; ), N6 (Ile/Val/Leusw, Leu/Ilejs ), IL ( Val/lley,, Val/Ile/Leuss,
Ile/Lews), CBL (Val/lleis;), Cal WBEE (Val/Lewss), CR3 (Val/lle/Leuyrs), Cp4 (Leu/Valyo ),
CR5 (Leu/Valygs Val/lle/Leus, Val/Ileys), CR6-Ca2 (Val/Leusy ), Ca2 (Val/Ile/Leuss) FEZAH
18 Mg, PA Val/Ile/Leu JEZBIAHXARSE
2.2.2 BHIYBEOREEEHERALR

L Sh YRR ) R AR P 5 A R B B AL IR 3 B,

R3 FAPVREABESERFIFRANERMS

Tab. 3 Different amino acid sequence sites of trypsin from different group animals

24 5] I-TRY TTCGTRY CAF-TRY TTF-TRY HV-TRY
NTL (7) Ile/Thr Val/Ala Cys Cys Cys
NTL (10 Ser Gly His/Tyr His/Tyr Gln/Ser/His
NTL (11) Asp Glu Ser Ser Ser
Np2 (35) Leu Tyr Val Ile Ile
NB3 (40) Ile/Val Ala Val Val Ile/Val
Np3 (42) Thr Cys Ser Ser Ser
NR3-Ng# (47) Ille/Leu/Thr Val Tyr Tyr Tyr
Np4 (61) Arg Val Arg Arg Arg
Np4 (62) Leu/Val Ala Leu Leu Leu
CBL (65) — His His His His
CBL (69) Ala/Ser Val Val Val Val
Np5- Np6 ¥ (86) Pro/Glu Glu Pro Pro Pro
IL (105) Glu/Ser Pro Pro Pro Pro
Cp1 (130 Gly/Thr/Ala Cys Cys Cys Cys
Cp2 (152) Ala/Tyr Lys/Met Cys Cys Cys
Cal (165) Ser Asp Asn Asn Asn/Ser
Cal (169) — Gly Pro Pro Pro
Cal-CB3 3F (175) Thr Asp/Glu Ser/Thr Thr Thr
L1 (183) Tyr Leu/Val Tyr Tyr Tyr
Cpd (201) Ser/Ala/Val Cys Cys Cys Cys
Cp4 (203) Gly Asp Gly Gly Gly
L2 (22D Gln Arg Glu/Gln Glu/Gln Glu/Gln
Cp6 (230) Arg/Asp Glu Lys Lys Lys
Cp6-Ca2 (232) Ala Ala Cys Cys Cys
G (242) Ala/Thr Ala/Ser Met Met Met
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Arg: TERREBE LRSS WANAK Npd X 61 A7, HAth 4 AP PELRELL TTCGTRY £2—4
Arg. TEMTHE R SP2 ML 2 XH 221 fi&R, TTC-TRY K I-TRY £—1 Arg; Cg6 X[H]
230 fipi, #sr FTRY LEMBIIYREOBELEZ—1 Arg.

Asp M Glu: 7ZEREEHRELSMANE R NT 3R [E] 11 f7 5 A1 NB5-Np6 I X [H] &9 86 fif &%, I-TRY
TTC-TRY BH M YIRE AL 2 1 Asp B Glu; TEBEAMKYESEMHTLR Cee X8 230 i,
TTC-TRY &4 FTRY BHEHEIYIRELBZE 1 1> Asp; 7EBREEMEMSNE Coal XIRIH 165 A
FRYIS S BMHE Cas KIE M 203 fi, TTC-TRY 458 HAbsh¥BEEEREE 1 1 Asp.

His: TTC-TRY, CAF-TRY # TTF-TRY # CBL X [& 65 f A ¥ His, I'TRY HZ &R
(Ser), M HV-TRY W& 44 His, #4+H Lys AR B (Gln)., CAF-TRY #fl TTF-TRY K
NTL(10) K#4 A His. 1t4h, ¥4 CAF-TRY (I TRYI.GADMO, TRYX GADMO) #1 TTF-TRY
(I TRYLENGJA, TRYII ENGJA, TRY3 TAKRU) 4M&EMK CBL(66) ¥ His; #4r CAF-TRY (I
TRYI.GADMO, TRYX GADMO) #1 HV-TRY (TRY2 BOSTA) SP1 Fff it # Cal X [A] (160)
& His.

Cys: HHesh¥HE EARESNE NTL XE 7 fi. CR2 X[H) 152 i A H1 CR6-Ca2 X [B] 232 /K, ¥
J Cys; TTC-TRY ¥ N@3 X /&) 42 A4 Cys; BR FTRY b, HAbsh¥BEE EE CR1 X[ 130 AL F1
Cp4 X [8] 201 f2 A Cys.

Ala; TL X[B] (103~128), #4> FTRY A 6 4 Ala, TTC-TRY A 3~5 4> Ala, CAF-TRY A&
4~6 /4 Ala, TTF-TRYH 1~4 4 Ala, HV-TRY B 1~6 4 Ala. #4> CAF-TRY (41 TRYI. GADMO,
TRYX_GADMO) #1 HV-TRY (& TRY2.BOSTA) SP1 K{ifLfy Cal XIE (161). Cal- C3 ¥ X [H]
(164) & Ala; #4r TTF-TRY (il TRY2. TAKRU) SP1 T Cal-CR3 3FX[H] (166) K Ala; ¥4
CAF-TRY (&1 TRY1 SALSA, TRY2 SALSA) # TTF-TRY (i1 TRYIL ENGJA) SP1 My L1 K
B (177) H Ala; #4r CAF-TRY (Il TRY1 DISMA, TRY2 DISMA) #l TTF-TRY (#1 TRY2.
TAKRU, TRY3 TAKRU) SP1 ML) Cp4 (190) A Ala. B4h, #4r CAF-TRY (31 TRY1 DISMA,
TRY2 DISMA) # TTF-TRY (i TRY1.ICTFU, TRY2 ICTFU, TRY3.TAKRU) #}M&EK Np1 X[a]
(61) H Ile; #4 CAF-TRY (TRY1DISMA, TRY2 DISMA) SP1 MiEH) Col XIH] (162) & Val.

Pro: BREERE 2 NEHIRSMNE, NR5-Np6 JFIX[H 85 i M Col XIA] 168 fiiss, HHEISYREH
E§4 Pro. TTC-TRY APEMESI Y BRE A8 1L X6 105 i &~ Pro, AW IL X [H] 103, 114, 116,
124, 125 fi A 1~4 4 Pro.

Met: FEBEEMSNEAN Ca2 K 242 A1, CAF-TRY #l TTF-TRY ¥4 Met; ¥4 CAF-TRY
(TRYY.GADMO) # TTF-TRY (TRY2_TAKRU) 5MNEK Ngl X[d] (58) & Met; #4r CAF-TRY
(I TRYI. GADMO, TRYX GADMO, TRY3 DISMA) # TTF-TRY (1 TRYI ENGJA, TRYIL
ENGJA) SP1 MiE 4 CRl X[ (129) #1 AL X [A] (140) & Met; #4r CAF-TRY (i1 TRY1
DISMA, TRY2 DISMA) # TTF-TRY (& TRY1 ICTFU, TRY2 ICTFU, TRY2 TAKRU) SP1 [}
IRy CR2 X 8] (146) A Met; #B4F CAF-TRY (TRYI.GADMO, TRYX GADMO, TRY1_SALSA,
TRY2 SALSA) #1 TTF-TRY (TRY1 ICTFU, TRY2 ICTFU, TRYI ENGJA, TRYII ENGJA,
TRY2 TAKRU) SP1 MHE# CB3 (173) A Met. #4r CAF-TRY (31 TRY1 DISMA, TRY2 DISMA)
M TTF-TRY (&1 TRY DANRE, TRY2 TAKRU) SP1 (184) 4 Met.

2.2.3 BHIYPERABRESERESR

SHEBYEE B BFFET Swiss Model AT BRI ER FI AR, BiRSFERSE
BFFIMMUESSERMNZE 4 Fin, BFE 4 T8, FTRY £EA 1hj8A (0.100 nm) F1 1pg7A (0. 080 nm)
2 RBIFRLM; T TTC-TRY RA 291A (0.120 nm) —FREIFE KL ; CAF-TRY A 2eekA
(0.185 nm) (IRHZ5H), 1h8A (0.100 nm) (RFEEEH), 2zpsA (0.155 nm), lutmA (0.150 nm),
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1a0jB (0.170 nm) #12zprB (0. 175 nm) % 6 #&#y; TTF-TRY A 1s83A (0.125 nm) (BHEEH),
2eekA (0.185 nm), 1tgsZ (0.180 nm), 1hj8A (0.100 nm) (PE#ELM), lutmA (0.150 nm),
2zprB (0.175 nm), 1a0jB (0.170 nm) #1 1bitA (0.183 nm) % 8 Fi&5#; HV-TRY A& 1hj8A
(0.100 nm) (fBE#EEM), 3{p7E (0.146 nm) (L), 1tgsZ (0.180 nm), 1s83A (0.125 nm)
(RBLEM) 1 3p95A (0.130 nm) (REEEMD % 6 Pl , SAHBEEAHBILEEEM 1pa7A (0. 080 nm),
2f91A (0.120 nm), 1hj8A (0.100 nm) # 3fp7E (0. 146 nm) HERWE 2 Fix,

R4 FEPWREOBRREARELER

Tab.4 Homologous protein modeling results of trypsins from different group animals

k7S W33 EERUR BAREAR/nm SEBUTIIELE/ %

- TRY TRY5 AEDAE, TRY1 ANOGA, TRY2 ANOGA, 1hj8A 0. 100 38. 26~44. 30

TRY3 ANOGA, TRY4 ANOGA, TRY5 ANOGA,
TRY6 ANOGA, TRY7 ANOGA,
TRY3 AEDAE, TRYA DROME, TRYB DROME, TRYE DROME,
TRYDG DROME, TRYT DROME, TRYU DROME,
TRYZ DROME, TRY BOMMO, TRYP CHOFU, TRYA MANSE, 1pq7A 0. 080 33.33~45. 61
TRYB MANSE, TRYC MANSE, TRY1 HELAR, TRY2 HELAR,
TRY3 HELAR, TRY4 HELAR, TRY3 GLYDO

TTC-TRY TRYla LEPSA, TRY1b LEPSA, TRY1lc LEPSA, TRY1 LEPSA,
TRY2 LEPSA, TRY3 LEPSA, TRY4 LEPSA, TRY5 LEPSA,
TRY6 LEPSA, TRY DAPPU, TRY1 FENCH, TRY2 FENCH, 2f91A 0.120 36. 78~99.58
TRY3 FENCH, TRY4 FENCH, TRY MARJA, TRY LITVA,
TRYP_ASTFL, TRY. PACLE, TRY PONLE, TRYla PANAR,
TRY1b PANAR, TRY2 PANAR, TRY3 PANAR, TRY PORPE

CAF-TRY TRY BORSA, TRYI GADMO, TRYX GADMO 2eekA 0.185 64. 29~100
TRYY_ GADMO, TRY1 DISMA, TRY2 DISMA, TRY1 SALSA, 1hj8A 0. 100 46. 22~99. 55
TRY2 SALSA
TRY3 DISMA 22zpsA 0.155 87.78
TRY PARMA lutmA 0. 150 88. 29
TRY3 SALSA 1a0jB 0.170 100
TRY ONCCH 2zprB 0.175 99. 55
TRYA1 PETMA, TRYA2 PETMA, TRYA3 PETMA, 183A 0.125 70. 22~71.11
TTETRY  1ryBI PETMA, TRYB2 PETMA
TRYP SQUAC 2eekA 0.185 66. 82
TRY DANRE 1tgsZ 0.180 75. 47
TRY ANGJA, TRY1 ICTFU, TRY2 ICTFU, TRY3 ICTFU, 1hj8A 0.100 50. 00~86. 94
TRY1 PAROL, TRY2 TAKRU, TRY3 TAKRU
TRY ORYLA, TRYla EPICO lutmA 0. 150 83. 71~90. 09
TRYI ENGJA, TRYII ENGJA 2zptB 0.175 84. 62~94. 55
TRY SINCH, TRY2 SOLSE, TRY2 TAKOB 1a0jB 0.170 82. 96~88. 34
TRY1 TAKRU 1bitA 0.183 88. 74
HV-TRY TRY1 XENLA, TRY1 XENTR, TRY3 XENTR 1hjSA 0.100 51. 98~75. 34

TRY10_ XENTR, TRY3 CHICK, TRY MONDO, TRY_ ORYCU,
TRY2_MOUSE, TRY3_MOUSE, TRY4 MOUSE, TRY10_MOUSE,

TRY10A MOUSE, TRY12 MOUSE, TRY16 MOUSE, TRY1 RAT, Stp7E 0 146 68.61~97. 31
TRYX RAT, TRY2 BOSTA

TRY1_CHICK, TRY2 CHICK 1tgsZ 0.180 74.67~175.11
TRY3 RAT, TRY2 CANFA, TRYP PIG 1s83A 0.125 82.51~100
TRY1 HUMAN, TRY2 HUMAN, TRY3 HUMAN, 3p95A 0.130 82.14~99.11

TRY4 HUMAN, TRY EQUCA

MHNFVHESY, SHIVRECBEWERZSHEML LR, HP, CAFFTRY fl TTF-TRY A
2eckA (0.185 nm), 1hj8A (0.100 nm), lutmA (0.150 nm), 1a0jB (0.170 nm) I 2zprB (0.175 nm)
% 5 FhILF%EH; CAF-TRY Ml HV-TRY & 1s83A (0.125 nm) H11hj8A (0.100 nm) 2 P& ;
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c—1hj8A (TRYY_GADMO) d—3fp7E (TRY2_BOSTA)

K2 SHZHYBRE AL SRR
Fig. 2 Major structure models of trypsins from different group animals

TTF-TRY Ml HV-TRY A 1hj8A (0.100 nm) HI 1tgsZ (0.180 nm) 2 FfIL[F45#; CAF-TRY,
TTF-TRY 1 HV-TRY A 1hj8A (0.100 nm) 1#3LF%H, HE HV-TRY RA 1 MREHBEAX—
EL N
2.3 HMIESHE

HEl, EWNEENNRE I (Locusta migratoria), EWIEMS (Periplaneta americana) . F%
KB IR (Euphausia superba). H 25 B B UF (Neomysis japonica). K ¥ B 4F (Euphausia
pacifica). FL 2 ¥E X ¥F (Litopenaeus vannamei). ZR 75 W BF ( Thenus orientalis). W 8 4
(Oncorhynchus mykiss) . KIKME (Oncorhynchus keta), RKFAHEMA (Gadus morhua) . HZRREH
(Engraulis japonica). TR LW T B (Sardinops melanostictus). W 2R B M (Macruronus
novaezelandiae) . 2T ESEHET (Diapterus rhombeus) . TRNKIBH (Pricanthus macracanthus) . 8
JBHH (Lutjanus vitta). KREIRHLEA (Balistes capriscus) . 5 (Sus scrofa domestica). &4 (Bos
tarurs) HWRBEBHNII NS K., K LSRR (Ka/K.) EH#ITTHE, R03%K 5 Fix.
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R5 BHMEEOBRINFSHILER

Tab. 5 Comparison of kinetic parameter compsition of trypsins from different animals

B R IR pHE BE/C Ku/(mmol/L) Ke/S71 Keat/Km/ (mmol™1 « L« S71) A
ZHWREEITRY 1 8.0 25 0. 470 — — e
R kg TRY 2 8.0 25 0. 260 — — B

UM I igpLe] 8.5 35 0.120 1. 300 10. 83 ki g
B RBEIFI TRY 1T 8.0 35 0. 040 0. 740 18.50 i
B KBRIFITRY 1T 8.0 35 0. 040 0. 450 11. 30 &4
B < Fig dpLeo] 8.0 35 0.180 1. 490 8. 34 b kiig
RIEFEBRIF I TRY 1 8.0 35 0. 088 0. 840 9.54 b i
FOFFEEBEIFCITRY I 8.0 35 0. 064 0. 980 15. 30 R
FLAREET MR 8.0 35 0. 690 0. 330 4.78 pratat: g
R L2 8.0 37 0.093 0. 910 9.70 TR
£ 13 8.2 20 0. 029 3. 280 42. 60 P g
PN 8.1 25 0. 029 2.290 79.03 £y
KR 5ST-1 8.1 25 0. 030 4. 060 135. 00 -4
KARIG£151ST-2 8.1 25 0. 040 5. 540 139. 00 JEH
KR 5IST-3 8.1 25 0. 020 2. 000 100. 00 i
KR 4a5IST-1 8.1 35 0. 070 7. 700 110. 00 &4
KRG L5IST-2 8.1 35 0. 050 6. 740 135. 00 &4
KRG ST-3 8.1 35 0. 040 3. 860 96. 50 JEH
pipes =i 8.0 25 0.034 3. 440 101. 20 i
H A g7 8.0 30 0. 059 1. 840 31. 20 B
AR T Ale] 8.0 30 0. 051 2.120 41. 00 biokiig
BRREIAE] 8.0 25 0. 060 0. 330 5. 50 ki s
BT R ) 8.0 25 0. 266 0. 930 3.48 SR
1 JE 5 e 8.0 30 0. 507 4. 710 9.29 B
Lol N [l 8.5 30 0. 310 1. 060 3.42 TR
REHH A 10.5 25 0. 068 2. 760 40. 59 Ay
gLl 8.1 25 0. 260 0. 940 3.62 '’
el 8.1 35 0. 440 2.430 5.52 b kiig
fl1s] 8.2 20 0. 455 1. 630 3. 60 bl it
44 8.1 25 0. 261 0. 938 3.59 b i

W, FEFEIEHLL BAPNA (N-a-benzoyl-DL-arginine-p-nitroanilide) #JEH)

5 WA, £ 35°CAMAT, BRI HAFHBIF 0.180). KFHEBEIF (0.640) fE
FEAM K, B TEWERKBIFEEARE (0.040), WMKFRMA K FLHESTEF (0.690) FIZHR M IF
(0.093) RENES., REHAFIF (1.490), R FFBEIF (0. 840 F10.980), RAMUEF (0.910) f®
EAM K. S TERABIFEE SR (0.740 F0.450), {H K./K AR5 M&, K#4 TTC-TRY K
K. LRI ®IE (0. 260~0.470) F¥E (0. 440) BEEAME, HES TR KEAZKXIKBKA (0. 040~
0.070) FIKRVFEFHMEA (0.034) RENOE; K. KT RKEA (3.860~7.700), KFHEME (3.440)
g (2.430) BEEHEE, BR K./Ka B TH (5.520) BEAE, BEMTRKMKB A (96.50~
110.00) M KPEHEE A (101.200) BHEEHE, RMEE K, (0.120), K. (1.300) il K./Ka
(10. 830) 5 TTC-TRY By,

TE 20~30°C, FEAMB/KIEMIE, s (0.029), KR (0.029, 0.030, 0.040 Fl0.020),
KAGHSEE (0.034) BEAMMN K, BIKTIRF KN HAEEME 0.059), mAPYPT A (0.051), BRE
T (0.060). KEHHLE (0.068) BREHM, BEMTEVEHBRT (0.266). EEEH (0.507)
FER KR (0.310) BEEARE, VAR (0.260) AL (0.455 F1 0.260) SWIWEEARE, ¥
KPS, ARG (4.060 F15.540) FIRTGHESMA (3.440) WERE N K. LW HA 824 (1.840).
ERUD T A (2.120), BRETHEE (0.330), FHEMHEL (0.930). HREKXRE (1.060) FIKA
Tl (2.760) BREHEME 1.3~16.8 %, LI P (0.940) F4 (1.630 F1 0.938) &
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4.3~5.9 f. Filk, KRkHEEERHEAR K./K. BESTFRAE A3SHWILHYHE Q8.
3 WHigE&ER

3.1 AFREEZIPE ARt

Wi LRGSR, B, BREFRSY ., wkikadk, BREaRUREsSEHsiyBEEA
e LS B A T AR MBS, BARNE, IYREAHBEERYEMEEHLBIE, R
FAXRBALAFERSNEERER, TEIYBEECSHS TERR/DN, e —, BREBIIEESH;
HHESNYIRE AR T ERR VRSN, SlEr, ElTiRE TR —,

3.2 BYERABSHESEBEERA R

MRERY, Arg EREABRTS SHMEERE REELEE, FEAGHRE. CaTEd 58K
EOBREMEMN Asp X Gluda, BEHRBEEAERE. His RARFERTMEEABA ST,
Cys BB _mise, HEOLSHREEN M, RERMK, BUKEEERENNE QBN E AR
WA, NEEEBEWRE, BB EEIA NS RN, MMEABERE. Pro BHHRYE
F R BR M R B AR, B BE s AR e T PR IR TS AR M. T Lys WA 55 Pro J¥ RUBE 2
WA, WREAMREN. Met WRESR MRS, AREXGT, REZHAMMEEIER, o
e, SEESEEANERIESBEH, MEKEATBEPRAS, ZERFZFETURZ.

JBE R RIS MR T A 2 S AL SRR &% DL R K S B8 b o0 R BRI SE, B4R
5P, SRR LI SR A A .

CAF-TRY. #B4 TTF-TRY # TTC-TRY #ALERFIEKR, RS FEIEMHEA, NTEERIEY
RFREBHREHY IR WSS SEM, XRHT# CAF-TRY &#4 TTF-TRY #1, #FEAST
BRENERBOSHE, WEFX. FEGHLEAMSKENEERS, HAABKERS, MEAN
EEETOMGER His, Met, Ala, Val B EREZMEEEREMN, BETEWREH, BT (A B
i, BRT _REWHPHENTE, BE (AS) BET . XSEWEROWE, FiES TR eEkE
fi5, ZtEiRE, MARCRES; RN, BrTHORSHERIE, fE% R e 8k,

Ei, BTFANEME O BT Arg, Glu, Asp, His, Cys, Ala, Pro, Lys 5 Met I A
[, CAF-TRY, TTF-TRY, TTC-TRY 5 I'TRY, HV-TRY W EMH., ZHEMRNEEELFT R
#, CAF-TRY, TTF-TRY # TTC-TRY ¥ K. AR K. &, 4% FRH CAF-TRY, TTF-
TRY>TTC-TRY>I-TRY, HV-TRY.

BB AR RE AR E R R itk SOTBEE AR A R T — B, PR EE
FRERILNT B R B R, VT LA —35 M B sh Y R B R SS M ARIE S A R Z R R R,
FIFHE RS RS YRECMAEREAENINS, AFEHAERS . Tl ZEPOL KRN FRESRE,
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