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Abstract: Functional peptides are short chain peptides composed of 2 to 50 amino acids, and their biological
activities are closely related to their amino acid sequences, chain length, and structural architectures. Functional
peptides can play a regulatory role in a variety of physiological processes by specifically recognizing and binding to
target molecules in vivo. Due to their rapid action, strong specificity, less side effect and toxicity, functional peptides
have shown great application potentials in many fields such as biomedicine, food science and cosmetics. For example,

in the field of biomedicine, functional peptides can be used as the basic material of antimicrobe, anticancer, immune
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regulation and other therapeutic factors. In the food industry, they are used as natural supplements to enhance
nutritional value for health benefit. In the field of cosmetics, functional peptides are widely used for the anti-aging,
moisturizing, and repairing of the skin. In this paper, we discuss the ways of obtaining functional peptides, mainly
including protein hydrolysis, chemical synthesis, and biosynthesis (e. g., through microbial recombinant expression
technology), and compare their advantages and disadvantages and respective application scenarios. In terms of
strategies for mining functional peptides, we review the latest research progress including phage surface display,
machine learning algorithm, molecular docking and artificial intelligence. These techniques show significant potentials
in the screening and design of functional peptides. In recent years, the rapid development of synthetic biology and the
wide applications of bioinformatics and artificial intelligence have provided new ideas and strategies for the discovery
and optimization of functional peptides, making it possible to screen functional peptides through machine learning and
high throughput. Looking forward to the future, the research of functional peptides will face new challenges and
opportunities. Improving the synthesis process for high efficiency, improving the stability of functional peptides
through structural modifications, and using computer-aided optimization and artificial intelligence to design
multifunctional peptides will become important research directions. At the same time, strengthening the safety and

efficacy assessment of functional peptides can further enhance the applications of functional peptides.
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Table 1 Classification of functional peptides and their action mechanism, characteristics and application scenarios
S B HIHL A1 AN S 78 S R e 41 5 R R 97 55 i;
P ik OB IR 20 e B 25 40 < 3085 5 20 T 200 L JBE oo PR I O 45 5 BB 1, 2 80 T i b Pu e Rl 2 X [3-4]
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Table 2 Advantages/disadvantages of the solid/liquid phase synthesis for the production of functional peptides
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Table 3 Summary of functional peptides produced by enzymatic hydrolysis
ey JERE FETEES fifg fik 2% A4 Iy e Ak, hagat ik i;
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(a) Flow chart of enzymatic hydrolysis of cod skin to
prepare functional peptides
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(b) Schematic diagram of tandem
expression in E. coli

B /K R 2 ThEEK (a) FIERBCRIAThAERL (b) RE

Fig. 1 Schematic diagram for the enzymatic hydrolysis of cod skin (a) and tandem gene expression in E. coli (b) to produce
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Ik (DSAOP), Wu % " # i} DSAOP A J7 51| N
Uiy i — A o- MR E S M AT AR T 51, M % pET-
30a(+) RIXEH AR L, fEE coli 8N i RIE,
DPPH H H1 %75 B i P B A 2 A B 0 8 40 B =
2%, AN ETIERIEEL KRR PRI & .
i IR 50 L & T RIASE (1 S5 56 45 SR I B % 3R IA 5K
W A R T B ARG A A 3R A5 1 M B v BE AR E B B AL
iKo E. colilk T I FKIE, Momen £ ' 7E N uifi 4
# T AnsBILE S REF 51, 1E E. coli 1 R Ih L 4h 43
WERIETYY (3-36) Difithk.

BREME P REEZEARA —EMHR
PE, R Z R 0BRSS B DL R R I TR .
AL HERE. coli FRIERGRE I R, HRAME,

Rauniyar 55 ) J8 1 ¥ VEGF-C 5 3 2 i 45 & & (1
il A 32315, fEE. coli Origami (DE3) B k& A H
LA M o b SR AG IR R AR I, DRI T A AR
WEVER) VEGF-C. BR E 3 PR 840 Y il E. coli
KRGS R Rl A 8 T R SR 1) PhaP 8 5 41
JIES b i35 2 45 & Ik RGD/IK VAV, FEK & & A
W BT A RIS b, A AR A B TE AR N AR
MR IR Al ST AEREEE

TRk &9 FEMmD, 558 FE
1T P2 A R TE e T IR, DA RO BB TR Bt 1 3
WA —E M B RS IR G R 2R, A BRIk SR g mT LA
A RO =N T IR Rk B R E . X PR
Fo] LRI AR P2 2 R Ih ek, BE A B A 2 A4
D e 3t ab A 0k, AT o A 7 28R 22 T e
R ISR A Ml v S B DY R AR R M R g
HoAhE . Sk EEE . FRMIEMEIL &P
ik o,

FERR S R FREEME T 1~4 M AH
£ I BRI B 28 T I PAD I JE R, 5F: il & B 4ELiE
# H A (Thioredoxin A, TrxA), W FE % pET-32a
(PREHE L, BUEE coliitiTHFRIE, F
F His br e faifh A M m 4 &, 5 HmEEE
DB fil 5 b5 25 F0 B kA4, 3R1S 41 PAIL B 45 Dl £
WK, 48 ILRE =Y H IR0 & & LR Il s
4%, Zhang %57 WM T REPUHEIE A B BER
ik, R ERe=1, 2, 3, 4, f£BL21 (DE3) L
P2 B R A M R SRk R DRI 3 8 DL s T
28 DURT 4 $2 LI .

Jit v I R FEAK-1 (GLP-1) 525903 it 2
g B 2RI 4 A A0 00 1) o URE (RORE B TN
A B AR, T B sk D i R B, ] v i
AN A B ek ) H . BRIG S Y s TR
(11 V) 67 miKs GLP-1 Z K 7 5 B Bk, 3 — AN

KA AN[FERIE R GUAE D) RERR ) % R

Table 4 Applications of different expression systems in the preparation of functional peptides

RIERG AL s 82 ¥ FEAL AR

KIaFre SR SR A e SRRERE FENT PRI DU RIEER et BOR A, TSk
ST T ORI AT RS it [R5 TR

b2 WAL S R et AW ROEEMCCEARR S R E A8 R BOAR A 77 Mk A A%

AR RIEER IR A ESS UK

By RET —E IR A T 52 B 70

R RIEE AN

TR AR G e U ik 45 S Z NPT 4

({9 ON
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FBEE V)AL 05 N Kex2, 55 A& AREE YL oA
CPB, HFrZIKFo Al 28l 4~16 /N L, 1 H
TE E. coli T8 14 80 i N L ki £ R HAKT 10%, 7]
PASEEL Tk s e & RIE [E 1) 1.

3.2.2  B. subtilis k% R %

Ty A — T 25 W ORAE N Ak 1E £ AT 2
B. subtilis, T J& T KRR, 40505 4 5
B, WmrERREASAENER. SHENEAS
WRE . WBNESKU LS FHIERS, (EH
RiEMZ KT B WER RIS, RAEEEK
2R, RIEF=YR S ABAR R FAh,
BRI AR, REURME, AR e
WAk T H gk B, BT SOE W, AR
Kol EERctR . HAT, M ZERATE S T
VEMEG . AR, 4R AThREE S

Zhang %5 ' F| H pUCS57-PR-FO # & Fl
B. subtilis WB80ON K I& | — N1 B (1) o- 15 JiE 4% &
PUEE BK « Chen 25 " B B. subtilis 315 2 9t K
B A DR e tH— A A ST AN B BB,
% N Lel687, ZJETEE. coli WR AL E A 1)
rLc1687, X 2% [ BH 14 B AN BA 14 B A0 AR o 1) 0
H5 M . Sun 25 Y TE B. subtilis 168 B £k )
stfA JEEN T, — PP A T 20 % FE ) B =
JE BT, BRI B 7SR IE KKK BMP, 3 H R
T 8EE VLB ENS, ESLMERHED S %
RIGRIg L&, P &i53)3.16 g/L.

AR, B O A AW R &, XAk
BLZE R T A Ak 08 B AR R B R, S R B
Ttk E5k. 2 FAEE. bR g & A S
B SAEFRSS . Zhang 25 7 @R B sh T R4,
RAM SRR IL, JFR T HET 2R BoE
K74 7 (malO) [ 23R 18 4% R 4t MATE
(maltose-inducible expression system) . Lu % 7 F|
Fl CRISPR R 4t, 7EAh 527 fl AT B o RNA R &
fiff o fl o W3 5 dCas9 B A Ml &, & XEtEN
CRISPRa CJi%) MICRISPRi (T4 HirdH,
I I RE E (1) gRNA, AT L[] B 6] A 7] (1 25 R 34788
TE AN B . EI A E# MATE (maltose-inducible
expression system) FE K R AWIE RS, WIEH D)
ToRE. WIS e, R, BT
RFEEAKERRE . WuilfEigl " @i CRISPRI

HHE, WMESCE, RS HRERRIEHERRR
BEFLIN, i&i#E T CRISPRa FE A 5 2l 1) L3 X 45,
VAR H IR i 5 . 0% 1Y B PR S T BAE R
g LT BTG AN B-2f FLBE R I R IE, UESE T 1%
R R [ 0

323 BEEAEXR%

M RERIE R B — € B B B S e 1
hee, WRAEGIRB[BIEEREANEHED, &
FRAFAE R, AERKOE R, itk T2 AR X
T A AR S 5 . T AL g 3 B AR KA
HIVE I BCRE K, BR T K AR 25 Rl A 208 1) S
WAl LR BRI R RIS RS, BERERIE R 7
o R BB W # R H pPICZ. pPIC6. pGAPZ.
pFLD %%, 73 W 3% 15 # ¥& 4 pPICZa. pPIC6a.
pGAPZo. pFLDa, FRik# HfE £ HE A B AR
PR Y-11430 A1 X-33, 5 4bib A — 678 77 6 B AL 1)
GS115. GS190. JC220. YJINI65 # k%5, —ibig
HEGELRE AL KM71. MC100-3. SMD1168 %5,

Cao %5 7" R H 55 5878 ¥ 2 T 1B Ik MP1106,
B A ik % pPICZoA #iAk , £ H A5 BF (Pichia
pastoris) X-33"FRIE, 5L KEEGH E4H H FIAKT
FIEKTIEH) 1.808 g/L. FI& i H FH & 138 e
FEREAT 4k, 4ifb I 46.96%, 40 94.68%. H
ZHMP1106 %7 S. aureus FILH AR R LA WG PE, [F)
A 6F 20 B I PR 4 85 1 R SR P 4K S, aureus 7
50 RIS (0.03~1.8 umol/L), % 4hi% £ Bk 1E
20~100 °CYuE AR I iz e E . FE
MITHPEFAEE (pH 6. pH 8. pH 10) H{RHFH =
PUETETE, ERMEREE (pH2. pH4) HhrILimiEng
AR T LAHKHT B B A Wy -l A A A K
PRI AL, H R R B ERURS . 7E 512 pg/mL K
o HE e R A 1.16%, 1637 °C A Liig d Al
PL24 h R FFFasE . BEAh, 10 mmol/L —H% 75 kil i Al
20% O AROGE 12 2 20 PR 9 P S R /S o 4 R
FWIMP1106 7] LK FLEL AL 7=, A3 T AL S.
aureus () 23 W% % 43 F . Zhang 25 U A8 4k A0 g sk
TH % (plectasind HIFF, KA — AN B K%
wFH, HEamRiA, FEBRPMEBEEADSREA
5.53 g/L, TEARSMESFIZEA NAX R E, X JLFhEE =
FCRH M B A R SR Ve YE . (OMICEYE ] 1~16 ug/mL) ,
fKdstE, ZREEEMN 1A, SRtk
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R RIE R G T, RABRREHEE LK
WL — AR IE . Cao % H P pastoris R 15 &
4, ¥EFMEARMPLEIK (PrAMPs) 5 ALk
FEEBRKRE, ATTEL, #N T 6/ Hishr
ZEUA K TEV B A BE V) EIAL A, Li%s ™ #RkiE 71
P. pastoris GS115 W1 73 W3R 38 NWEEE KL 88 1 A fiT AR
Ik CGA-N12, & 12 % 2 ALQGAKERAHQQ
(Ala-Leu-GlIn-Gly-Ala-Lys-Glu-Arg-Ala-His-GIn-Gln) ,
B BRI PR i AR IS s T 42
R IE K, CGA-NI12 474 J7 41 (1) 15 1 455 45 BT
BEBER AR o- PR 7 BB v, 8 DY B 1R o
K G E BT DA DU CGA-NI12 41, gl
N Lys-Arg f1 %6 4> Glu-Ala 8 &, W E & E B
Kex2 1 Ste13 PRI UIH] H .45 DU 2 k.

324 HMFE R

BEEMERN KR, ARHHTHEASMN
AR A, AR 2 I AR R AR
W, HTRIEEE . 2500 AT b I =75 1 A P 1
1, BRI A R (Lactobacillus
plantarum) < LR FLERE (Lactococcus lactis) V&
BB (Lactobacillus acidophilus) « 1 FFLAT B
(Lactobacillus gasseri) % . Renye %5 " 1 L. lactis
MLI13 FIF B AT H  (Lactobacillus casei) C2 W3
KPP RVE T2 05 as -1 8 E P R RE, IR
%y FFVAPFPECVGK. = [AF (trefoil factor,
TFF) 158 7 4 K B+ (epidermal growth factor,
EGF) 72 CLAIK b B2 40 ¥ 9 20 19 (5 5, TFF 2
RS E K, P13 G 18 RE 02 1 40 oL %
TE B J R I ) N AE 2 B 45 1 . Huynh %6 ™ 76
L. lactis PSM565 w1 [7] It 2 3% 1 73 i EGF Al TFF3
(LL-ET) o KEFIR 35 P m A0 1 R 7 I I
VB F AR A1 5 5 01 T 8 & A8 25 P R 3G 5 A
Ao X — 45 R RV FLIR & LR & WA AV B T
RET= W) AT ReAE AR R F T HIRIA 97 i i 452 4 A
RAE

4 DIRENKTZE R MG STl fre

£ H RS, ThReARAEAE BLAR I PR I 78 S0 A £
THTREAS, HERIZHE % E LSRN E,
B AR R I R oK. BT A SR TAREOR

FEIS 9% g HopeAs vy, DR B 7 3 PRSI R R B T
b B RR AW AR . AR B R
NTEREMRED, a0 A K A 5 A
B R AR TR R, R AEE B R4 A ik L
A AU 7 9% B e TN B 42 900 Bl o R A A LR i
(¥ 2 Bk o P29 20 B IR I e 2 B AT
TR IR B i RO R AR AT 7

4.1 BEARERTERAKR

19854F, G. P. Smith 55—k $ HH 7 Wat B AR R 1HI
JeaR BRI g by A 32 B 40 ] 2 Ca) B (b) BT
AN S DS s i a2 7/ K a1 R e S N A
HE B 2K R R BOE ) 4 N B R AR SR 5
A R A, S8R AR R A B2 IR R AR
R 4h 3¢ 8 B Rl G ARk, 3R TR N AE R TR AR ) 3R
TiD Pt R e SR TR O L O R R A T o e
E. coli BEATH™ 3G, 448 5 (1) W B 1 Fe 7 e d ik 5 0f
LEE oy TR AT L 2 IRNEE G, F —MEcE
ZMZ KA S H AR B, T grf
Mg Y, i EE Y SR Z R AR RS
M5 B = S8 A T A0, BT R Ik ) 22 0K 51 )
LR F5EAH NI A 5 1, N G B2 2 W IR T
PEHEA B 75 . Liusg ¥ s RS AR R R ER,
Mt SO~ 0 5 BSA FHIZE /R A #E AR MG B P A3
LK bk S R R I A S ) 2 K LT-1:
AKELSTW (Ala-Lys-Glu-Leu-Ser-Thr-Trp) , 1% %
Jok 55 bk b~ 0 i P 2 S AN itk R A R B
2 IKEA I REE. BRI riis, JFHEW
L T B0 5 At gk gk I, A B B AR dmk b
. Chen %5 " iz Wk T 44 n BOR ik th — A
A& R EB R R K TD-1, EYseie it —BrF
S A% K AT A i B 3R 2 R TR R ST EE N B R BR A
AT 7S 21 B A AR B A T VE 22 SRt 3R B
To W T R 3 THT R s B R Ui a6 P Rk B S R
7% B RE P Zhang % U7 0E Ik g B AR B OR HER
HEAT RS & 98, iRk th FH T A <o AR m B2
DI RE IR, ARATTAE R BB BRI F W T A s BR
3 ) 9 16 H ORI <6 AR SR 1 IR R A SR A
f) % Ik AD#1: HMRQGMA (His-Met-Arg-Gln-Gly-
Met-Asn), LA K 548 FE N\ I I 9% e 3 % 45 & 10 5
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O/ N0 7/ N® o N\O
oL 1o oL % of o
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o] 0 ooﬂ 00 o] 0
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() M3 B AR 4 o 2 4]
(a) Schematic diagram of the structure of M 13 phage

D Insert

(b Wt 3 A 1] e s i ATLJDAC P2 0 2 AR T

(b) Technical principle of displaying random peptide library on phage surface

AN LERE

(o) F T N TR REHOARTZHR S M I ) S A 1

(¢) Algorithm flow chart for mining active peptides based on artificial intelligence technology

B2 R AR R AR T B AR

Fig. 2 Diagram for phage surface display and artificial intelligence to be used in the production of proteins (functional peptides)

Bk Con#1: DGARHGR (Asp-Gly-Ala-Arg-His-Gly-
Arg), XPIMZIRFEAR KAREE Bl 72 Withae,
9 - ST E B 12 e < AR 0 B AR — MR B R AR
b WA 7 V5 o

4.2 NBEIFERGFHERAR

B Ja 2 AL AR 20K, B 2 e
IR, IR T LA S S i T S
JZ FT 2 R TT R LU R RS PR AR R AR
5 G RRS I TR, DL I BIA NS
Uk FR) B0 A P2 B AT R AT R U e A TN, OROK
AT RVRSA . PRk, O 3k TR B 0 I Oy
%, JUH A RIPLES 2 51 5%, X240 Th Re ik A
AHEEE . EFER, PLE S FIRAE R DA
T Tl e R IR T R Y H 2 4, ] n 22 A
SRAT IR KT 7E 3 A1 IT 4 4 1 22 P HL 48 52 3] B2k

B R B K P Tlyas 5 D R F 11 Rl
AR AL, 7o) 1568 iy 42V il K 5 B A O R 3L
KA, W 15 MR EAT 20 T X T 5, ek
RAF2A RGP . Gull 55 VY FH R BE 5
5 7% (eXtreme Gradient Boosting, XGBOOST)
P T 2 b 25 TN ASE B AMAP FH R 7300 ik 1) A= 470
W, R RCA BUR SRR 2 kA T . AMAP
i 22 R 28 70 SR T 45 7€ Ik 21 1D 14 Fd AN [ 2
MM Dige, JEH S HATSORKFAELE, H
TOURS e T B v o B TR 0 4R ) O vk AT T
HEVERE A . B T 5 A AMP B B 1 2R AT A2
XEuE AVERE XS LA, AMAP 3 78 I K 4R
FIRIAH 2 0. BR BT SR 25 & 4, Cho
S5 U4 FDA SRAL L R B A R RS AE 55 25 04k 27 45
Fey < D BRAL S A BRI PR 36 A S R IR 45 A Rk
Wb TR FE %% 2 J7 % ChemAP, F T 1000 254 (¥
FDA #EHERTREYE, /N 2 WA - A SR SRR
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4.3 ATHE#ERAR

BT HA R R A R 2 IRss B, P B R
55 AL BE (nature language processing, NLP) FlA
TARBEITIE, TR AR R I D e 2 Kt 2 i AR
KK R 1) 22 IRFZ 488 J7 % . AE 2 IR NLP
AUrf, H 20 R AR S R 4 1 ) AN [R] 1) 22 JIK ) 1)
AGIE H 26 AN TS RE R “ R —FF, T
2 IR BT X F AN B0 AURE E SZ AR I D Re st AR 2 A
X, Giguere 25 " 7E Joo 25 U S 06 45 21 Y 40 B
% IR A e ) 2R B AR ONLP AR, DUR RIS 1
JOK 7 210 i 7K S i R PR A BN RRAE 38 I o gk
AT o, 193] 1 2 5648 B AR SR B2 48 1 H.
HA B &SR E 2 K . Fang 55 1 [R] #£ 7
Agrawal 55 1 B ECHE e R, AR R SR BB K C
G. H. K. R. Y SR EEMR & & R Sk B 25
£, HERUNLP R 5 VR FE % 2] B, R0
W — P R A A E I REMTETEZ K. 53 4h—Fb
55N T B 07 0 % I 5 AR R 5% 1R S b 448 I 4% 5
Ro tEMEREAR, RIRESIHEAR, =4EHE
oy T & N L YE (simplified molecular input
line entry system, SMILES) " &k 43 T 4§ & %F
fIE U SRR T L, M E AR EERAR . WK
PR YRS R A 1 BT A N T LR DAL B
M A7 8, R CAD A AL Th A8 B B R AR AE TR T A
[F) B S N O B, AR AR VI 25t R A5E 2R 0] R S Ty
Rl E AT IR k. MAEMEE RO KR M ZMiE
S, B, KaoZF M FI A R Bt ) 45 45
AL, FR4E KSR DDRI AL 22 B A A7 A 24 25 4
BEUFIFRAE 7 DDR1 B A5 57], Miiller 55 ™ 5
TR AR BB K A 2 o- R e B K PR BT, A
5 #IC 12 M 4% (long short-term memory, LSTM)
Wit 7R 82% Bk i 1 i 470 1w IR AR U .
FEFBA MY R T NLP 58 ik, K& 4 5
BEATHIEFE . IF 0 rb g A 1) 22 3R 47 Tl e T
FEILA 0B IR B0 e ) Bl b, MR T 2 A
2 2 BB G W A AT R, R 45 AR 90%
DA F B HERfR 8 o A2 i B 1 2 R 2H RN 2 5 IR 2H 208
H, BB AT T BA] DUEEAT 5E [ Dh e 43 F 1) B 4242
PEAHE, mlEE LSS, BT R LRI
HREIRAE . SR, P20 I 2% 57 AR K 22 i 1)
Al PR AT %20, 2 BIEYE ARVE R AR S E

PR, 5] NBEHLARAM (random forest, RF) Al
TR K B AHAR (fuzzy K-nearest neighbors, FKNN)
S5 SN B AT 2 A TR, AT DA BRI AR B )
AF TR, AR E BRI RS R T,
BRI [ 200 ], Bl Wei 5 0 Xt 7l
M B R 7 A W Bk g AT A, R EE T 82N PH M
M E S, 20l 1558 IR 21 91.4% e
W, AN SHM AT R, ATH
RETEThRERR 4248 L RIH T E R 1, ol Ak
KIE =AW SR Z, H 2 U B 74 ik T
I R R B

5 ARG AN BENK 2

hRERRAE y — R B 2B is v oy 7,
R PEom . AF HRGE Ho@)E SR, LSRR
2. Bdh. ARSI R Tz RE. BE
ERCEY L T AR A R R ROR
(3 AN T 5 8%, i e PRI IR 72 4 6 2R R SE I TR N 4
B, BABEKKR A AT

51 MEEHIZ

ThRERK (0 & 7 ik E R BB G, EA
[ ML K AR B R . XTI R AL H MR
PR, AEL 0T B ARG A < i 7 B S A P AT 2 R ok
R oHE . MK E K (SPPS) AFJy—Fh Bl 74
DRSS 'E 5% NP = I 1 G IR P20 A s w4/ N
SR, AR IR A8 A O R r o R it 1 7 40 22 Bl %
B B AR AR A ) o R SR A AF 90 ATl e et
B BT AR B R, B PR TS R
R il AR ORISR AL B B A
B, WFHWAD T H RN E IR T TR A .
B J5 I I AR R A I 1 e R AT )
SIS A BHT N D RER 5 B B B T
I 5E [ A SE IR ROH B v R, SR AR K
KEBBENEE R, A, HFOH R &
REAR R AR, KA B T8 KB oK g T2
(R HIYE . EARIA R G — M bt Hom 2
RS A7 e ARR AT TE K M 2 T 3 i 6t PR i
WA TRSEEOR, A 9t mRkik
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ARGUIRENE, W K 52 T+ T BE K i B A AR
EME. TR, B TREENGREY RGO
JS2FH - KA AR 7 2 R D e PE IR A7

5.2 ZHREhSiRERREH

T B JOK f0 22 W i 1 5 A B IR 41 AN 42 [R) 4
e DIAR O o A A 2 8 1 A 3k D TR oo 55
B, REUSIESRAK AR E TR IEAC AR N R SO
RILEMAIEE . A B, MR —w
(PEGylation) g B Ak 21, Aets &% 5wk R
oy TR E R, e L B 1 I A 1) AT RE A
KRR BT 2 — BB Uik, PRSIk 38
ZM RN AR ENE . R B E . B, IR R
A i I £F 5K BB IE B AT A RGE K ik 28 1 I8
PRI ) JE R G R m Ag ) e R DR R fo v
X R R S REAT A AL, DA 55 HL AR W i A R
Pho MM EAY 2 LN TR GEROR, ALK
5 K RO 3L e B i, AT T & B AL T
PEAIAE E TR B IR 70 1o 3K BE R A A & O K i
BEUHAI A BB L Dh RERAR Bt T A R T A ™7,

5.3 SIpEERkRYIRIT

RARIDIREMR B0 FORAE — e R BRI Z Thfig
Wit BT AL B R IR 7 51 J A R
giky, JT R M ARE Z MAEYE R DhRERR, LU &2
AN TR AT R L P 55K o T RERK (K035 1 5 HL a2 R
FIE DI G W At wrRAF R e R
PiE - DAL PURERSEZ RV TERI RS T
PRy RSSO 2 ER K. Flin, i
Fr o BEAE B UE S il B SR, BRI 2l
B B 2 IR TR ARSR 7 7. B R
AR 2 R R i fe 2 hREMOT A I B E T H . KRR
I T AT DAGS & KRB & 5 O e ok, il
P BAT SRR SRR BR R, PRI TR GE B A
R ZEWITE TR 2 ThRE KSR 70 70 IR EEHOR IR
R D BERR ) AL 5 T AL e s

5.4 IngEBARIARI=

Ty e JoR A0 A0 B A28 K v M s L A [ 24 IR

At ity U P R T R S . R SR T
FCINE BT Th BE KA N A 22 G R R
fiti o RV Ty fiE AR B A A AR 2 R R R A AR
AVE, B A Y G 2 i 1R R S04 P A ] A
ima itk — bWk 5L . ARK I Z5W T K L T 56 B g
7 B B 22 R 25 4030 71 52 05 T B PR AL, Aot i BT R
BT S LA 2 Ty 28 AN K A 22 4k PR A
NINRERR ) Z B B B BE S B2 KR .
TIREIREIRI B MM, LR OAH
KEWFEB T I KA R BARBAR, g KB
RLAN G R4S, LLSCELTh RE R IO #E 1) i ik . IX
TR AT AR i Ik SR 2 W E AR W I RRE 1, IF 1 95
AR E A A b AR R, it — DR Tt
Fellm R 2%
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