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<E 1> A B E FRAAL(RHE)
A 7|27 FE
A TA438 Ve Genetic engineerig
Al |FHAF 22 7)E Gene manipulation
A2 AR T 2 2d V) Gene expression and regulation
A3 | A 58 VE Gene application
M A AR 7= Gene therapy
A g EREA & dEe 7)e Genetic engineering, n.e.s.
B aGid F3t v)e Protein engineerig
Bl |¢huld G BA U)s Protein structure analysis
B2 (@94 7|5 B4 V= Protein function analysis
B3 |&H3 ©hd I3l V)& Complex protein engineering
B4 [HEtel= 3T 7= Peptide engineering
B |wd S8 V)& Protein application technology
BO €8] +FEHA ¥ dd 33 U= Protein engineering, n.e.s.
C 71el AtEA} 33 71 Other macromolecule engineerig
1 (NA &8t 7= Lipid engineering
C2 |gtgrslE T3 7]+ Carbohydrate engineering
Co |€g] EF5%] &= 7|8l ANERF 38 7)< |0Other macromolecule engineering, n.e.s.
D Ax 2 234 38 7)< Cell and tissue engineerig
D1 | S7IAIE o] & A& 7]& Stem cell therapy
D2 |AA 3 24 7= Bioenvironment regeneration
D3 7154 AA A A V& Functional Biomaterial development
D4 |NE F V& Cell engineering
D5 |22 ¥ U= Tissue engineering
DO |€g] EFEX] & AlE 2@ FZ F8F 7]<|Cell and tissue engineering, n.e.s.
E AE 34 7= Bioprocess technology
El1. &8 &3 7= Fermentation engineering
E2. [AXE vjek &k 7)< Cell culture engineering
E3. [AE WE V= Biotransformation technology
E4. A& #8 g V& Bioseparation engineering
E5. [AHst 7= Industrialization technology
E0. &8 #F¥A &= AE 34 V& Bioprocess technology, n.e.s.
F A 2E AES 7|3} HE ART 7]%& |Systems biology and bioinformatics technology
F1 | F3A 97144 a4 7= Genome sequence analysis
F2 |71 A8 Functional genomics
F3 |ghala sl 7|4 Proteomics
F4 | A= HHs} Bioinformatics
FO %:E] %%E]_X] %i—t‘ Al A& 7)4 T} Systems  biology and bioinformatics technology,
JE ARs 7)< n.e.s.
G AL F3 e Metabolic engineering
Gl |[OARAEE AL 7)< Metabolite production
G2 |HAF TS S8 V)= Applications of metabolic engineering
G3 |tIAL 2 A} A= o] g;l(ti}el;z}t,asmding the metabolism and metabolic
GO & EFHEA &= A} &g V& Metabolic engineering, n.e.s.
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S 2~ B = 35 YA 2~
<E 1> AWTHN S ERAAGR ) A S
= Z|EEF IE
H Hlo] 2 2 A3t o] & J& Bioresources production and utilization
1 A& A V& Plant resources technology
H2 5 2 )= Animal resources technology
H3 U]"g% A 71 Microbial resourcestechnology
H4 |22 29 7% Insect resources technology
05 |8/ g9 BE 7+ Marine/fresh water organism technology
H6 |2 &3 7= Food engineering
H7 |AE A 7= Biomaterial technology
08 |[AE gk vE 7 Biodiversity conservation technology
HO |2he] BEER] 9 ulelo 29l AAF 7]4 ﬁlzrisources production and utilization,
I AE A 2 A 84 HJt 71E Biosafety and bioefficiency technology
11 [3HAAd H7) 7= Safety evaluation
2 |9tAA #E 7= Safety management
13 |34 o9 H7) 7= Environmental assessment
4 [AE A A= V&= Biohazard management
15 A &4 7= Bioefficacy
B )= EEX O}% AP EL ?l—;( u] A Ej— ) ) o
10 % ﬁé;ﬁ— 7]]%] h b= 4] Biosafety and bioefficiency technology, n.e.s.
J 33 AHEE} 7 Environmental biotechnology
1 |A3A 7s Clean technology
= Environmental pollution control and management
7 ol =i 2=
J2 iﬁ_”o = X‘]]Oi = J"v’q 7]E technology
J3  |ule] o] 7] Bioenergy technology
JO |E8] EFHA &+ 34 AH-F3 7|<  |Environmental biotechnology, n.e.s.
K LZHO|QH ISR Nanobiotechnology
K1 |Yxwlole 22k AZF 7<= Nano-biodevice fabrication technology
K2 |[Uxvlole A7 7)< Nanoscale biomaterial technology
K3 |[Ue oFE AY A|2H Nano drug delivery system
K4 |vlolovll s v 220 % BioNEMS, Nano-Lab on a chip
KO |E8] EF5A &= Yvlo] QH I &= 24 [Nanobiotechnology, n.e.s.
L AE AAFE 7|E Bioelectronics
L1 |afo] AN A2} 7)< Biosensor fabrication
L2 |RBE AR 24 A2 7+ Bioelectronic device fabrication
L3 [rlelf AZF 7= Biochip fabrication
L4 Al FA1E 7= Microfluidics
L0 g8 ¥75A e s At Bioelectronics, n.e.s.
M g2 /7R &= AEFTE 7)e Other Biotechnoloy
ML |23 AEE 7s Combinatorial biology
M2 ke A Drug delivery
M3 |HY A= 7]& Immunot echnology
MO €] BEREA &= 7EE Other Biotechnology, n.e.s.
) 20029% =l AEAY BAT Ao AWEET|E ERAAtA ¥
e Algre ‘RE 7 OFHx
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Bio-Environment

<E 2> AEAY EF/AAL
A=Y A EFH 5
1 A& R Biopharmaceuticals
1010 gAY A Antibiotics
1020 g}k Anti-Cancer medication
1030 HlA] Vaccines
1040 |ZEEA Hormones
1050 [ASAA Immunotherapeutics
1060 o A A Hemotherapeutics
1070 A& Al Inhibitors
1080  |[AAelxt Growth Factors
1090 AP A New Therapeutics(ex. Gene Therapeutics,
Cloned Organs, etc.)
1100 |Wg71E Diagnostic Kits
1110 |5=% Animal Medications
1000 71e} A& okA = Other Biopharmaceuticals
2 =3 Biochemicals
2010 |AEEA} Biopolymers
2020 |28 34 2 Ak Industrial Enzymes and Reagents
2030 |A7-AYE T4 U AR Enzymes and Reagents for Research
o o s Bio—cosmetics and Home & Personal Care
2040  |HlolesPgE 9 ALsEAF .
Chemicals
2050 (AEF E HE Biological Agrochemicals and Fertilizers
2000 |7]E} AE3FsHA = Other Biochemicals
3 Hl-o] Q4] E4kY] Bio-Foods
3010 |[AA7|TAE HealthFunctional Foods
3020 kg 2L Fermented Foods
3030 ofpm] =2t Amino Acids
3040 A EA7VE Food Ingredients
3050 ALE AT Feed ingredients
3000 |7]E} mlo] o Al Other Bio-Foods
4 AEIHA Bio-Environmental industry
4010 |8 AEE M AEAA Microbial Treatment Agents
4020 TS A ] 2 A Microbe-Immobilized Materials and Equipments
4030 | BEBAEAA L A 2=E] Bio-Environment Agents and Systems
7001 ZAN (A 717 A Measuring  Apparatus for Environmental
4040 A1) ’ Pollution
o (Service for Pollution Assessment)
1050 A7 74 2 el Construction of Environmental Facility and
Environment Restoration
- Production and Service of Other
4000 |78t AESAEAE 2 AH 2~
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A - 2
<3 2> BEANY EFAARE - AlE
2= AYER 329
5 Hlo| oA 2 24k Bioenergy and Bioresources
5010 |"fo]o = Biofuel
5020 |dFEA W BE Artificial Seeds and Seedlings
5030 | ALAE Natural Herbs
5040 | AA HE A= Transgenic Animals and Plants
5050 |HEFEE Experimental Animals
5060 |3 FABEAY Resources from Marine Organisms
5000 ek who Qo dx] 2 A9l AJAH P?oductlon of Other Bioenergy and
Bioresources
6 AEARAA Bio-Electronics
6010  |DNA% DNA Chip
6020 A Protein Chip
6030  |AF Cell Chip
6040 Hjo] @ AlA] Biosensor
6050 Hjo] © A~ BioMEMS
6000 71l AEARAF Other Bio-Electronics
7 AEFAH A 77144 Bioprocess and Apparatus
7010 |[AERRSY) Bioreactor
7020 |AAYEY]7] E g Biomedical and Diagnostic Apparatus
Bioporcess and Analysis Equipment (ex.
D3] m B Apparatus for Separation and Purification,
7030 AEEE R 27V Synthesizers and Amplifiers, Sequence
Analyzer, Analysis Instruments, etc.)
7040 T 9 FAAA Plant and Process Engineering
7000 |71EF AETd 2 77 Other Bioprocess and Apparatus
8 BEAX, AR A 2 AT Blo-Assays, Bioinformatics and R&D
service
8010 |AEAHRAH] A Bioinformatics Service
8020 |[FAATE FEA] AujA Gene Analysis Service
8030  [hAFH FA] Au|x Proteome Analysis Service
3040 R AP PN l:zzlz )serwce(ex. Drug Development Service,
8050 |AEeHHA 2 AEEA FHrt Auja Biosafety and Efficacy Assessment Service
8060 |[Aek % W Mu|x Diagnosis and Preservation Service
8000 |7]E} AEAA, AH fd Mu)x Other Bio-Assays, Bioinformatics Service
20029 % ] AEAY AT Ao A=A EFAALAA W
A9 ARe BE 1 Rz
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o 2003 Fu AEALYL B, vlol e AFE Fol FALS
B ABAAA vFe] g A dehda 98

<Y > T ABRAAY 2T

()

200,

N

150

100

o 2003y A = AEAAA 6057 719 = 3877NAF(64.0%)
S Ao | 17370AH(28.6%) = & A o)A 9
AN 1 FA. 2 9] 457MAKT.4%) = 39 S AES
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<19 2> =u ABAA ] vlo|em =z s 27§

%

10%

54%

[0 20033 % =] AEAFEE X33

o 20039% Yyl AEAGAY AEAYHEE FA
( AE B AAES AeH)E Hy 8.449¥ow | 2002 #
9] 15,4?(} ‘[—‘[LE'_?l 82491'] o_]oﬂ H] OH 2.37% 17]')\/\1:1 .

=y
rlo o

[0 20038 %= St AEANY &

© 20039 =] A4 AAD R 23 79199902 20021 9
12 8,934 thH] 9.8% 57}

- 20039 =l Beakglel F (At B9 qrEE 2%
5, 9239110 = 2002 AHEEAF A3(FRF HIEIHS 2%
3,427 93} ¥l Al 10.7% 57}

<E > FEirE 29
(el o<, %)
B g % )
A A T i A H T T =
A F 7AW F EEREREEEE:

2002 1]18,934 | 80.8 | 4,493 | 19.2 | 23,427 | 14,232 | 60.8 | 9,195 | 39.2

2003 1120,791 | 80.2 | 5132 | 19.8 | 25923 | 15985 | 61.7 | 9,938 | 38.3

Fohg o)

HN

D) Aztolgh, stilell A Arts o] wiE(= miE + FE)S F2A7IE ) 7]
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o 20011d~200237F AEALT AGEo] A 7]E 3B5.7%, F

3L

v H [Shn=|

71 29%el 2AE el wwd o 2003 d Sl AAEAY
S Axsd Aow 244,

- U AR B APAFDA BE, AR AAAESA
Az AAFsA g dE BT 2001

A 7.9%01 4 20021~2003\ 4.2%% FrAsilon, 5
sl ‘USSR & 20019d~20024d 8.0%014 200213~20031
743 Aoz LJeERY 2003W1¢] Akl AAELS Awldow
xaz_o}ou 53], +AEFY] 20039 ARlEss At &
3] 7hasle] mlolai L, olokE Azl Ao A

& flsha 9 RAoE vehd,

(49 %)
A0S S AIAEHAZE
Ao | AR | WE | 43 SHEhE S sher
Ax . . L (AR EF Az
: A ﬂ‘ ——-r¢l' ??bl' ——-r¢l' ) ) k3L
:'F- J(‘“ ,r_ﬂ —% tl}} = ] =l
A | A | AS | AS P azq
2001 07 | 13 | 14 | 09 | 10 | 41 21 9.2
2002 | 8.0 7.9 8.0 7.7 7.9 2.2 6.1 7.6
2003 51 | 42 | 01 | 125 | 42 | 08 3.1 7.1

o 20039 Ul AAF R 92.7%E 2002 wlE= WA (Y B
nf 2 =) AAA 7. o] & A ulEHe] 20024 ﬂlﬂl
2003 S7FHES 8.6%°)™ o]l = o FI7HES 8.7%,

2) AR FEd FEEAH2004)

3) A A4 (Index of industrial production)@, =Ul AJrteEe] 7] Fol& Heotslr] flste] I, A=
A, A7 9 7pxdEs gide® vig QS 2ANEAIA Y FEdsHRAbste] st BAlolth $-8 U
gl AR = 7)EA 2AEAH (Laspeyres) AHS o] &5ko] A E T X2 ALEE TS
B 2 /eRlE sdrit AL dAlE 20009 712 ARG EARA A9E BRYeZ 3 2000
W 71F AGE Pgsta Jom, AERATEEA, FUSANFA, w5 AISH ol o] &HTh

4) AAAZES A (Producers' shipment index)@, 39, A%, A7) 9 7tAge] Aahgss UrEM] A
FREA, Ao AR, AP, DEESE, 7FERIAA, X“q 1474]“ 5ol AR G0} F sttt
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B2 YERY 200239 HlE] & SR

- 20021 =) AAF PR 92.3%2 2001 W& A Ao
Al 7198 vkl o] & QA wiEde] 2001 Ty 2002
S7HES 25.8%%, ol% =u dejelE 11.2% F7ke Wb 5
Zoll Z71go] 43.8%% UEFEAS .

o FoplH A HFS AV EW, vlo] QA E(45%) 3 A& ek
(41%)°] H=S 2Rt Qo BE3H(4%), HEHA,
AR /AN (2%), WEFH/7171(2%) 8] =

- 200239 A GA] nlo] QA E(47%) 3 AE ] F(34%) 0] A
A A FHe] 81%E A ¢lor)y, 2003w AL n}

o] oA Ee] MFol Tha Zol £ Wi Amelote] HFol
o

A FhE Aow vuhd, ol ool AAS 4R FAls)
A AR 0 NGB Aol % JPoE BAE.

==
/\] 3T 7<4 7]_€ = 6]1/\]—4 ./T‘:%oﬂ A2 olst o 63:01 _ dlAaloe 7
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- FE F el eAFE HFe] F olfi AFEEQ opviil
71915}, oju|w=gke] Zg-, MAAIEe] AAFetal 9= 7k=H| 2003
dol= A4 = 718 365 o A 349 gk me)
M0l AR HMANFE A 2 dEa 9
<E 3> AEAY Hopd Fulwel, FEo) B F9o

(k9] - gk %)
YAt
&5+ =] ghuj o F= A T4 Al
=9 vl | 59 | A%
A E-0] oAk 653,635  76.0/206,320] 24.0| 859,955|320,244(1,180,199
A3}k 78,652|  78.4| 21,714 21.6| 100,366| 41,512 141,878
Hjo] @ 2154k 177,036|  19.3|742,012| 80.7| 919,049| 1,468 920,517
A3 91,057 98.8| 1,077 1.2 92,134 210 92,344
Hpo] Qo] = 2k 12,959 96.4 481 3.6/ 13,440/ 2,137 15,577
AE AR 5,712|  78.0] 1,610, 22.0 7,322 414 7,736
AETA 9 772k 31,759| 73.6| 11,376| 26.4| 43,135|146,785 189,920
2K A Iy
*ﬁﬁﬁo’oﬂ%‘;ﬂ@%ﬂ“li 34,412) 78.8) 9,258| 21.2| 43,670  456| 44,126
= =2 d
2 A 1,085,222|  52.2/993,848| 47.8|2,079,070|513,226|2,592,296
5) gholale] A9 F2 oFul giA AR EAEE T Qe G olFe 2 wel sl e Wil
A7) et 8.
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o)A Q) sl o A A 306 4597319 |15023.92
WiE A4 Q] e A <1 A 59 1499507 [25415.37
FAEWR 26 [160740.0 6182.31
mFE
Aeriel 175 | 1615116 | 9229.23
AEsEIe 69 4790046 |69420.96
HROIQAFAG 139 | 2396223 [17239.01
*ﬂ%ﬁ&?é*&‘d ................. 71 2078475 |37725.00
Hpo] QLA AR LA L. 15 [225076.0  [15065.07
AEAAY 7 8309.00 1187.00
AETHAL7I 47 1132500 2409.57
A§€74 ﬂ Z—]E]_7Htﬂ—
A ch%ww ........ 2% [42767.00 1527.39
WAL=
AEooptel 43 |429858.0 9996.70
ABSEAY 15 2083906 |198927.1
HPO] Q AEAY L 66 1918560 |29069.09
*ﬂ%ﬂ%‘*&‘ﬂ ............... 13 126536.00 2041.23
Hpo] QA AR .. 6 |185581.0  [30930.17
AEAZRN 1 250.00 250.00
v i A 14 ]62022.00 4430.14
AERR AR
LB R T R 2 5883.00 2041.50
e E A4 F e G A A €]
BRI 94 [500377.0 | 5323.16
AESEAY 41 1067992 |26048.59
HPO| QA L 64 [287975.0 4499.61
BN 56 2649139 |47306.05
Hpo] QA AR L. 5 ]20426.00 4085.20
AEARN 5 7349.00 1469.80
R B R 18 |30556.00 1697.56
AERR AR
LB R T R 23 |33505.00 1456.74
e E A4 F T Y G A
Aeriel 28 [547653.0  [19559.04
ABSEAY 10 |733836.0  |73383.60
ol @ AR 7 [188638.0  |26948.29
BN 2 2800.00 1400.00
Hpo] QoA QAR ... 4 ]19969.00 4992.25
AEARRR] 1 710.00 710.00
ASIALIH L 4 2522.00 630.50
A§€74 A Z—]E]_7Htﬂ—
A Hli‘;‘@%m%‘ﬁ ...... 3 3379.00 1126.33
W9 Rt
AEoeptel 10 |137228.0  |13722.80
ABSEAY 3 4312.00 1437.33
HPO] Q AEAY L 2 1050.00 525.00
AE 124 4 27] 71&0\; ......... 11 |18150.00 1650.00
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< T 181> A7|AE v& (9 %)

SH (AR
7199 | HE
Hit
AA 507 55
mto] Q| 2 A7 5
49 ?7H “L7‘7\ ,,,,,,,,,,,,,,, 140 48
vjEA- *°‘%u&uﬁ<§zlxl94 |29 56
S-Sl E A .| 53 51
FEubA 2% 90
Ok
RAERIA 164 55
AR 65 51
Hlo] QAFA 128 53
ABIANY 63 48
Hpo] QoA LA, ... 1 57
AR 7 14
REZALNIINA 42 77
AEAR AL
Au| 2R} L 27 65
mAFA AT
Ao L, 40 47
AL 12 32
Hlo] Q AFA L, 60 56
AR 1 9
Hg}fﬂ %oﬂﬁ ﬁ T B 3 64
AR 1 100
AZZADH 11 51
AEAR AL
Ap| DA L 2 57
W &A= F ) ] A A9
AZRY 90 65
AL 41 49
Hlo] Q AFAR L, 60 47
RS 50 55
Hpo] QoA AR ... 5 43
A=A xWO* ............... 5 31
AEFALIIRE 16 63
"J}Eﬁ ﬂ ; ;H p_yﬁuel
A Hlé‘;‘@%ﬁ% ...... 23 67
W &A= F o A A A
Ao L, 26 37
B 9 69
Ho] Q AEARY L, 6 53
ABAAA 2 85
Ho] & j ol Ll ﬁ 2R L 3 74
MEAZA 1 50
ﬁglﬂ} WG L 4 64
"J}Eﬁ il ; vl p_yﬁuel
A Hlé‘;“’ﬂ%ﬁ% ...... 2 46
W91 F Rt
A L, 8 32
AL 3 92
Hlo] QA L, 2 100
AZZAD1HE 11 130
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N9 139 F | 27 | 8RN | Ve | R
Dk o I 2 A i o
| gB |3
| A
@A
A A 605 70 150 152 206 8 19
mao] QH| A Y2376
APNERAF 173 2% 43 43 57 4 9
oS- 9] a9 A A 325 38 97 73 112 2 3
o] S A4 Q) skl Sy A 62 5 10 20 % 1 1
FEwbA 4 3 - 16 12 1 13
mFEY e
AERIA 194 35 47 34 62 2 14
AgsEA 78 10 19 20 2 - -
HPO QAEAY 147 6 44 41 52 3
AZAANA 74 2 16 2% 29 1 -
npo] QoA HARIAY L. 16 3 4 4 5 - -
AEAAT 7 1 2 2 9 - -
RAEZALNIIN 59 4 8 19 2 2 4
AEAR AEAE
AU DAY L 30 9 10 6 5 - -
mAFPEEAF
Agoee L, 46 15 12 6 10 1 Y
AEgEA] 17 1 7 3 6 - -
Hlo] QAEAR 71 3 16 20 30 2 -
AN 14 - 4 7 3 - -
Hpo] QoA LA ... 6 1 2 1 2 - -
AEAAN 1 1 - - - - -
AETALIH 16 1 2 6 6 1 -
AERR AEAE
AU DAY L 2 2 - - - - -
e E A Y E R A A €]
AZRY 100 17 32 17 32 - 2
A 45 7 10 10 18 - -
HPO| Q AEAT 66 3 25 17 19 1 1
AZAANA 58 2 12 19 24 1 -
npo] QoA RAFIAY L. 5 2 1 1 1 - -
AEAAT 5 - 2 1 2 - -
AETALIIH 21 1 6 3 11 - -
AERR AEANE
LI B R % 6 9 5 5 - -
W &A= E T S A
Ao L, 29 3 3 6 15 1
AEgEA] 10 1 2 5 2 - -
HPO| Q AEAT 7 - 3 2 2 - -
AZIANY 2 - - - Y - -
Hpo] QoA AR ... 5 - 1 2 2 - -
AEAAIT 1 - - 1 - - -
AETALIH 5 - - 3 2 - -
AERR AEAE
AU DAY L 3 1 1 1 - - -
O]
Agoee L, 19 - - 5 5 -
AgsEA 6 1 - 2 3 - -
HPO @ AEAT L 3 - - 2 1 - -
e Bl M 17 2 - 7 3 4
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T 1-9-2 > AEAE

(1) 2003 &}

199 (A vE | AN [AAE] A | FeE | Sl
i
AA 605 409 355 298 77 55 16 8
mpto] 2H] =Y 23705
AFMEFAZF 173 108 % 9% 19 11 1 6
L A-FETAAA 325 255 179 159 50 36 2 2
WS A- ) E Y S A 62 44 48 38 8 7 2 -
FUEW 45 2 33 5 - 1 11 -
mF s
ABoJebAe] 194 132 102 9% 31 2 13 2
RS 78 61 48 45 6 5 - 1
Hpo] QAEA S 147 97 90 89 24 13 - 2
AEANY 74 51 49 37 4 3 - 1
Hpo] QoA PRI L. 16 1 5 7 - - - 1
AEAAY 7 5 3 2 2 1 - -
RNETALNIN 59 25 45 18 3 5 3 -
AEAA AEE
AR g Te] L 30 27 13 5 7 6 - 1
WA AERAF
AERIA 46 30 22 2 8 5 1 9
AEleel 17 14 10 9 1 - - 1
Hpo) QA L 71 14 43 48 8 5 - 2
AEAN 14 6 7 10 - - - -
Hpo] QoA PRI ... 6 4 2 1 - - - 1
SR 1 1 - - - - - -
AZZADIN L 16 9 10 6 - -
AEAA AR
Az 2 2 1 - - - - -
Wl S-Sl F 1 A A 9
ABoJekae] 100 82 47 52 18 11 9 -
RS 45 38 2% 29 5 4 - -
Hpo) QA L 66 50 39 34 15 8 - -
AESHN] 58 4 40 27 3 3 -
Hpo] QoA RIS ... 5 3 - 2 - - - -
AEAANL 5 3 2 1 1 - - -
A4V 21 13 16 9 1 - -
AEAA AEE
AR zgATEe] L 2% 2 10 5 7 6 - 1
W& A F i A A
AERIA 29 20 22 18 5 5 2 -
RS 10 8 8 7 - 1 - -
who] QAEAY] L 7 4 5 5 1 - - -
AESAN 2 1 2 - 1 - - -
Hpo] QoA ALY L. 5 4 3 4 - - - -
AR 1 1 1 1 1 1 - -
AETADI1HE L 5 3 5 3 - - - -
AEAA AR
AR zgATe] L 3 3 2 - - - - -
W<=9) ko)
AEYRIA 19 - 11 3 - 1 8 -
AEeel 6 1 5 - - - - -
upol O AEA] L 3 1 3 2 - - - -
AEIZALIV 17 - 14 - - - 3 -
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o) = 0] -
(2) 5 = A FH]DI-D[EH 7]
7194 | el AE (A A (9] A% | FeE | 8
/)
AA 605 392 360 257 107 81 17 10
mpato] QH| =Y 232049
AT 173 120 105 81 22 21 1 6
EA-RelE Al | 325 | 199 | 210 | 139 64 50 2 3
EA- A E R gAdA | 62 42 41 28 16 9 3 1
b 4 31 4 9 5 1 1 -
mFE s
ABoopel 194 107 114 84 51 24 13 3
ARG i 58 52 39 7 9 - 1
Hlo] QAEAY L 147 106 92 69 32 % - 3
AR 74 54 40 36 4 6 - 1
Hpo] QYA RIS L 16 8 8 5 1 - 1 1
AR 7 4 5 2 2 2 - -
AETAL1IG 59 42 2% 17 3 7 3 -
AEAA AR
AR 2gAT A, L 30 13 24 5 7 8 - 1
WAL
ABoRNY] 46 2% 30 24 12 6 1 1
Asdeiel 7 12 13 7 1 1 - 1
vl QAEA L 71 55 42 33 7 11 - 3
AR 14 9 5 10 - - - -
Hpo] QYA AR ... 6 5 2 1 - - - 1
AR 1 - 1 1 - - - -
AETALIH 16 13 10 5 1 2 - -
AEAA, AR
AR g L 2 1 2 - 1 1 - -
e &A1 E Tl o A 419
AToRrtel . 100 50 68 43 24 13 2
ARG 4 3 3 27 5 6 - -
Hlo] @AM L 66 15 43 29 2 13 - -
ASSAN 58 4 33 % 3 5 -
Hpo] QYA RIS ... 5 1 3 2 - - - -
REARIY 5 3 3 - 1 1 - -
AETALIH 21 13 10 8 2 5 - -
AEAR, AR
AR 2gAT e L % 10 19 5 6 7 - 1
e & A -9 E T S A
AToRtel 29 21 16 14 12 5 2 1
AEshlel 10 8 7 4 - 2 - -
Hlo] @AM 7 4 5 4 1 - - -
ASSAN 2 1 2 1 1 1 - -
Hpo] QYA RN L. 5 2 3 2 1 - 1 -
AR 1 1 1 1 1 1 - -
AETALPIH 5 3 4 2 - - - -
AEAA AR
Al 2gATAEy L 3 2 3 - - - - -
ORI b
AToRrtel 19 11 - 3 3 - 8 -
A 6 5 1 1 1 - - -
Hlo] @AM L 3 2 2 3 1 - -
AEZALPIH 17 13 1 2 - - 3 -
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A5 [ 129 | 34d | 57d | sl0d | 1 | B8R
o]
A A 605 278 180 87 2% 11 2%
mato] QH| =Y 2 27H-8
AFMIEIF 173 83 45 2% 12 4 4
oA e G A A9 3| 43| 15 51 7 5 4
VIS AR A A 62 27 16 10 5 2 2
ST 45 25 4 1 1 - 14
mFEAEs
ARl 194 59 56 38 15 6 20
Ay 7 39 Pl 12 3 - -
Ho] QAFANY L 147 83 43 16 3 9 -
AEAANY 74 43 18 10 2 1 -
Hpo] QoA DA, ... 16 5 4 5 1 - 1
AEAAN 7 2 5 - - - -
AETRLDI7] L 59 32 19 3 1 1 3
AEAR AR
Au| gAY L 30 15 1 3 - 1 -
mAFA LS
AEARNY 46 13 11 12 5 2 3
Azgsiel L 17 10 4 2 1 - -
HRO|Q AEA 71 44 16 8 2 1 -
AEAAN 14 8 3 1 2 - -
Hpo] QoA AR ... 6 2 - 2 1 -
AEAAN 1 - 1 - - - -
AESADIN L 16 5 9 - 1 -
AEAR AR
Au2RATAEY L 2 1 1 - - - -
e & E R A Al
ARG 100 4 35 2 5 2 4
ARG L 45 18 18 8 1 - -
Ho] QAEARY L, 66 32 % 7 1 1 -
SR 58 33 15 9 - 1 -
Hpo] QoA DA ... 5 - 2 3 - - -
AR 5 1 4 - - - -
AESALIN L 21 13 6 2 - - -
AEAR AR
A 2RATAEY L % 12 10 2 - 1 -
e & - E T S A
ARG 29 6 9 6 4 2 2
Azgsiel 10 6 2 1 1 - -
Ho] QAFANY L, 7 4 9 1 - - -
AEAAN 2 2 - - - - -
Hpo] QoA AR ... 5 3 2 - - - -
AEAAN 1 1 - - - - -
AESALIN L 5 3 1 1 - - -
AEAR, AR
Au2RATAEY L 3 2 - 1 - - -
ORI
GO 19 6 - - 1
AESEAY 6 5 - - - -
Hpo] QA L. 3 3 - - - - -
AEIADIN L 17 1 3 - - - 3
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7194 Zok UM< T JFHoF o] 9ol A 759
(Mu)2) thegst 3 3 AE s
AA 605 299 241 107
mto] QM =Y 23205
APNEFAZ 173 97 6 34 1
LA AR A A Y 325 138 164 57 4
WjE e - A AA 62 34 21 12 3
i 4 30 - 4 12
W
ALl 194 90 76 32
AEgEhiel 78 43 33 15 -
O] 9 AEA 147 80 62 % 2
AR 74 39 2 14 -
Hpo] QYA HAIAY] ... 16 9 6 1 1
AR 7 1 6 - -
AETAL)13G 59 31 13 15 4
AEAR AEE
Au| AT L 30 6 21 4
WAL
Aol 46 2 7 10
AEIA 17 9 6 4
Ho] QAEA 71 47 21 12
AEAANA 14 8 3 3
Hpo] QYA RAIALY ... 6 4 1 1
AEAAS 1 - 1 -
AEZALI 16 7 6 4
AEAR AEE
Aplzgdgge] 2 1 1 -
e A -9 F T ] A A 9]
AR 100 40 52 15 2
AEgEhlel 45 23 2 9 -
Ho] QAEA 66 27 37 13 2
AEAAN] 58 30 21 10 -
Hpo] QYA RAIALY ... 5 2 3 - -
AEAAS 5 1 4 -
AETALI 21 1 6
AEAR AR
Aplzgde L 2 4 18 4
W & A -9 F T A A A
AEemiel 29 19 7 5
AEgEhiel 10 5 4 2
HROl QAFAM L 7 3 4 1
AR 2 1 - 1
Hlo] QoA LAY .. 5 3 2 -
AEAAS 1 - 1 -
AEZALI 5 2 1 3
AEAR AEE
Apjzgdgge] L 3 1 2 -
ORI bR
AEoRtel 19 10 - 2
AEEe 6 6 - -
Hlo] QA EA 3 3 - -
AEZALI 17 1 - 2
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A 71 (D7-1)

A= 7H]

Sk | 1980 | 1981~ | 1986- | 1991- | 1996
7199 | oA | 19859 | 1990 | 19959 | o] %
A A 543 46 13 47 67 370
W] Q| 2 A7 59
01?7HHLZXL% ............... 165 20 5 14 2% 100
|Ea - Edu g4 .| 317 16 6 2 32 235
Hz‘i‘ﬂ FUERINAYA | 5 9 2 5 8| %
FUFTI 7 1 - - 1 5
mEEE
AZYRIY 164 16 5 2 2 98
AEFEA] 71 3 3 4 6 5
HRO] QAJEAY L 141 18 3 9 15 9
RAEAN 72 5 1 7 12 47
Hpo] QoA RIS, ... 15 1 1 - 2 1
SRR 7 - - - - 7
REZALNIINA 43 3 - 5 9 2%
AEAR A
LBt R R 30 - - - - 30
W ARRAF
AR L. 42 - 2 6 6 2
A 17 2 1 1 - 13
H}o] 9.4 %&O* ............. 68 14 1 6 9 33
AEAANA 14 3 - - 5 6
Hpo] QoA LAY ... 6 1 1 - 2 2
REARAY 1 - - - - 1
SR ., 15 - - 4 10
%74 A, A5
AH 2 AT L 2 - - - - 9
W &A= F ) ] A A9
ABRIY 97 10 2 12 1 62
A 43 1 1 3 5 33
HRo] QAJEAS] L, 64 1 2 3 6 52
RAESANA 57 2 1 7 7 40
Hpo] QoA ALY ... 5 - - - - 5
RAEARAY 5 - - - 5
AEFALIIRE 21 - 13
’@Eﬁ A , vl p‘_yﬁuel
A Hlé‘;“ﬂﬁ”ﬁ LI AU % - - - - %
W& A F o A A A
AERI 24 6 1 4 6 7
AL 10 - 1 - 1 8
HRo] Q AEARY L, 7 2 - - - 5
ASRANT 1 - - - - 1
Hpo] QoA LAY ... 4 - - - - 4
REARAY 1 - - - - 1
AETAWN L 4 - 1 1 1
/\3374 A , vl p‘_yﬁuel
A Hlé‘;“ﬂﬁhﬁ el 3 - - - - 3
)9 Sk
ASooR 1 - - - - 1
A 1 - - - - 1
Hlo] QAFA L, 2 1 - - - 1
AESALPIH 3 - - - 1 2
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(2) 9] mpol QA

S | 1930 | 1981- | 1986- | 1991- | 1996\
7194 | oA | 19854 | 1990 | 19959 | o] 3
A A 116 1 9 1 19 66
mto] Q M| 2 A7 H
AFNERAT 18 4 - 4 1 9
S ERAAAY [ 25 1 3 2 2 17
WEEA-FEshE YA | 4 5 - 3 8 2
FUETE 29 1 6 2 8 12
mEEgsy
AZORIY 4 6 3 3 9 2
ALY 19 1 2 3 3 10
HROJQAEA L 16 2 - 1 - 13
AEAANY 10 1 1 - 2 6
Hlo] QoA LAY L. 5 - - 1 - 4
ASAARS 1 - - - 1
ASFAWI 2 1 3 3 10
AERA, AR
AU 2gATEe L 2 - - - - 9
WA
AEORel L 4 1 - - - 3
AEFE 2 - - 2 - -
HPo] QAFAY L. 6 2 - 1 - 3
AESANA 2 1 - - - 1
Hlo] QoA A . 1 - - 1 - -
AETHADNIVH 3 - - - 1 2
o &A= F ) o] A A9
AR 12 1 1 2 1 7
AEFEA 2 - 1 - - 1
Hlo] Q A=A L. 4 - - - - 4
AESANA 6 - 1 - 4
A L 1 - - - - 1
W) Z e - F e A A
A L, 17 4 - 1 5 7
AL 10 - - 1 1 8
Hlol QA A L 4 - - - - 4
ASRANT 2 - - - 1 1
Hlo] QoA HAY . 4 - - - - 1
AR 1 - - - - 1
AETADNH 4 1 - 1 1 1
AERA AR
Au| DA L 2 - - - - 2
W91 F Rt
Aol 8 - 2 - 3 3
AEBEA 5 1 1 - 2 1
Hlo] QA L, 2 - - - - 2
AETADNIH 14 - 3 2 3 6
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A A < 5 =z N
<E 1-9-6 > A E7Iee] A Ewl 714 d vHEE]07-2) [ 70]
199 (AR ER | A FAA (B9 F | J1EAE AR AR 71eb 55
2 1 2 oA (MH)2) 9 1%
B FAPY
AA 605 87 36 9% 218 359 2 32
mfo] O H] 2YA~F £
APMERAT 173 pA 10 2 68 97 2 3
- QERAAAA Y 325 53 22 63 107 210 - 3
WiEA- I E R A 62 1 3 4 27 43 - 4
FAE 45 - 1 1 16 9 - 2
O]
AERIA 194 31 13 18 54 124 - 18
e 78 12 6 15 32 49 - 3
HlQ AT 147 % 1 21 64 93 - 1
AR 74 7 3 2 23 3 - 1
upo] QoA DAL L 16 - - 2 8 5 1
AR 7 - - - 2 5 - -
AETALP1IA 59 8 3 7 23 2 - 8
AERA ARAE
LI I R 30 4 - 5 12 18 1 -
WA LEAZ
B L 46 6 3 4 11 30 - 2
Azgshlel 17 2 2 3 3 13 - 1
upo] QAFANY L 71 13 5 10 35 41 - -
AERANY 14 - - 8 5 4 - -
upo] QoA AR LAY L. 6 - - 1 3 1 1 -
AR 1 - - - - 1 - =
AETAL1H 16 2 - 2 1 6 - -
AEAA AR
O LIES: R 1e R 2 - - - - 1 1 -
e} 2 A= Y F o] A A€
AR 100 20 7 10 28 71 - 9
AEee 4 8 4 12 18 29 - -
ol QAFAR L 66 10 5 1 2 4 - 1
AERAN 58 7 3 20 18 31 - -
vpo] QoA AR LAY L. 5 - - 1 3 2 - -
AR 5 - - - 2 3 - -
AETAL71D ... 21 5 4 7 1 - -
AR AR
LB 1o R % 3 - 5 9 16 - -
e A Y F i S A
AR 29 5 3 4 9 20 - 9
AT L 10 2 - - 7 7 - -
Hho] O AEAS] L 7 2 - - 4 7 - -
AR 2 - - - - 1 - 1
upo] QoA AR LAY L. 5 - - - 2 2 - 1
AR 1 - - - - 1 - =
ASIALIRL 5 - - 2 4 - -
AR AR
LB 1o R 3 1 - - 3 1 - -
O ]
BRI 19 - - - 6 3 - 12
Azgshlel 6 - - - 4 - - 9
upo] QA FANY L 3 - - 3 1 - -
AEZALIH 17 - - 1 3 5 - 8
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¥ 1-9-7 > 2002, 20034 xg‘wog%% Nl Z:A)8 AHEHL} g

AE w2, AdP)E A508) 99, A
Il A% AH] 25 71EA 71e it
719
S 3 | S 4 S 4 S 4 S o
AA 581 | 901 2 63 42 1 1007 2
mato] QH| 2 Y 2376
APAREAZE 172 | 47 2 3 1 1 362 2
S A-ERud AL | 320 | 42 1 52 31 - 503 2
o -l e g A A 8| 124 2 8 - - 132 2
FUETR 31 10 - - - - 10 -
mFEY
AZRA 178 | 116 1 15 1 1 143 1
AEEA] 77 | 201 3 7 6 - 214 3
Hpo] QXA 147 | 365 2 4 12 - 381 3
AESAMT 74 71 1 2 5 - 78 1
npo] QoA HARIAY L. 15 % 2 - 2 - 27 2
AEAAAY 7 16 2 - - - 16 2
AEFAL77I4] 53 52 1 - 1 - 53 1
xg%ﬂ 24 ﬂ]}i_]HHL
A Hlé‘;“’d%ﬂ% ........ 30 55 2 3% 5 - 9% 3
mAFEFF
AR 4 5 - 1 4 1 1 -
AESEIL 17 51 3 - 1 - 52 3
HPO| Q AEAT L 71 | 260 4 2 5 - 267 4
AEFANG 14 4 - - 1 - 5 -
Hlo] Q A LAIA . 6 17 3 - - - 17 3
AEAAAT 1 - - - - - -
AEFAL71EE L. 16 9 1 - - - 9 1
AERR AEAE
AH| DAY L 2 1 1 - - - 1 1
W &A= E R A Al
AR 97 % 1 12 7 - 114 1
AEsFeA 44 78 2 2 5 - 85 2
Hpo] QAEA L 66 92 1 2 7 - 101 2
AZAANA 58 67 1 2 4 - 73 1
Hpo] Qo LA DAY ... 5 5 1 - 2 - 7 1
AEAAAY 5 6 1 - - - 6 1
ASZADING 20 23 1 1 - 24 1
g 74 24 ﬂinul
H Hlé‘;“é%ﬂ%ﬁ ‘‘‘‘‘‘ % 54 2 34 5 - 93 4
W &A= E T A9 A
AR . 26 14 1 2 - - 16 1
AESL 10 71 7 5 - - 76 8
HPO| QAT L 7 1 2 - - - 11 2
AEFANT 2 - - - - - -
Hpo] Qo LA DA ... 4 3 1 - - - 3 1
AEAAAY 1 10 10 - - - 10 10
AEFAL7|I7I4] 5 15 3 - - - 15 3
xggﬂ 24 ﬂinuL
A Hlé‘;“’d%ﬂ%"s ...... 3 - - 1 - - 1 -
Otk aisagl
AR 10 2 - - - - 2 -
AESL 6 1 - - - - 1 -
HROJ QA 3 2 1 - - - 2 1
BETALINIT L 12 5 - - - - 5 -
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7195 | ARAIEAA A4 whA AT AA A4 A A4 7)ek A
0¥ | B | 089 | B | ¥ | B | ¥ | B | B | 2
AA 605 |11013.00| 18.20| 1001 2 | 2654 4] 1593 3 560 1 | 588
mufo] O H| 2 AF £
AFAREAZF 173 | 2300.00| 13.29] 185 1 547 3 370 2 138 1| 1240
mjSE - E A AS (| 325 | 6024.00] 18.54| 563 2| 1400 4 975 3 299 1| 3237
e l-olE oy el glA | 62 | 2532.00) 40.84] 243 4 644 10 208 3 121 2 | 1216
S 45 | 157.00]  3.49] 10 - 63 1 40 1 2 - 115
mFE9EE
AZOR 194 | 4275.00] 22.04| 3% 2 | 118 6 615 3 249 1 | 26
B 78 | 1411.00] 18.09| 147 2 401 5 194 2 84 1 826
HRO | QAIEAS 147 | 3097.00] 21.07| 234 2 481 3 274 2 118 1| 107
AEIAN] 74 | 719.000  9.72] 60 1 147 2 151 2 30 - 388
ulo] Q LA LA YA L 16 | 294.00] 18.38] 46 3 59 4 48 3 17 1 170
AZAR 7 64.000 9.14] 8 1 28 4 6 1 2 - 4
ASTART7)14G 5 | 651.00] 11.03| 40 1 144 2 140 2 35 1 359
AEAR AR
Auadagde L 30 | 502.00] 16.73] 70 2 208 7 165 6 2 1 468
AR
171091 oo 174 | 959.00] 5.51] 165 1 271 2 182 1 53 - 671
15080 oo 216 | 2847.00] 13.18] 297 1 804 4 606 3 136 1 | 1843
515000 L 163 | 3931.00| 24.12| 218 1 793 5 646 4 241 1 | 1898
50181014 L 37 | 3117.00] 84.24| 294 8 711 19 142 4 126 3 123
B 15 | 159.00] 10.60] 27 2 75 5 17 1 4 - 123
mATANLFRF
DR EI ]
151091 oo 9 45,000 5.00 11 1 23 3 6 1 1 - 41
115081 oo 1| 131.00] 11.91] 13 1 36 3 19 2 2 - 70
5150080 i 23 | 406.00] 17.65] 30 1 104 5 91 4 49 2 274
50181014 L 2 19.00 950 3 2 15 8 - - - - 18
TS 1 50.00] 59.00] 16 16 33 33 8 8 2 9 59
WA E Y
151091 oo 6 21.00]  3.50] 2 - 6 1 3 1 2 - 13
115081 oo 1 12.00 12.00] 3 3 9 9 - - - - 12
5150090 i 8 | 107.00] 13.38] 6 1 2 3 19 2 6 1 56
50181014 2 27.00] 13.50] 6 3 9 5 3 2 5 3 23
ma}o] & 4544
151090 Lo 21 96.00 4.57] 7 - 9 - 14 1 4 - 34
105081 oo 15| 112.00] 747 5 - 15 1 15 1 - - 35
5150000 Lo 2 | 38.00] 15.4 16 1 79 3 73 3 23 1 191
50181014 L 10 | 383.00] 38.30 18 2 82 8 23 2 12 1 135
A E3A]
1-109) o 3 .00 467 - - - - 1 - - - 1
115080 oo 8 87.00/ 10.88| - - 2 - 21 3 3 - 26
5150000 .o 2 36.00]  18.00 1 6 3 5 3 4 2 16
50181014 L 1 10.00] 10.00] 2 2 2 2 5 5 1 1 10
o] ol L A E AR
1-109) oo 2 .00 7.00 1 1 1 1 1 1 3 2 6
115080 oo 1 10.00] 10.00] - - 1 1 4 4 3 3 8
5150080 i 2 86.00] 43.00] 15 8 18 9 5 3 6 3 44
50181014 1 26.00]  26.00] 16 16 10 10 - - - - 2
WA EAAMALY]
11091 o 1 4.00  4.00 1 1 2 2 1 1 - - 4
WA E39L7]7144
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105090 e - - 3 1 12 4 20 7 3% 12

5150081 L. 3 3 - - 3 3 - - 6 6
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WS- E AN YAAS .| 298 12.46
S-SRl E R AdA L] 50 8.69
FlEubd 13 8.14
DRk
AEAORY 153 10.14
AEIEAY 68 9.72
Hlo] Q A=A L. 117 12.98
AR 61 11.09
Hpo] Qo A WA, ... 15 9.08
AR 7 25.77
AEZRUI 712 42 6.23
AERH AR
Az L 30 14.56
SR
151090 oo 138 12.38
11509 oo 192 12.56
5150081 oo 135 8.49
5019101 L 28 5.58
ONERIE seks
DR EIE
151090 L 7 10.00
11508 oo 10 8.73
5150081 ... 17 13.07
50190014 L 2 -0
DR
171090 oo 4 -0
15080 o 1 -0
5150091 o 7 11.90
501910 L 2 25.00
m}o] 9. A F4HS]
11090 o 12 6.67
105090 oo 9 9.9
51-50090 oL 20 6.53
50110 L 9 4.93
WA EEA]
171090 1| 100.00
11509 oo 5 10.71
5150091 o 2 12.28
50190014 L 1 10.00
mto] QoA R A
171090 oo 2 -0
15080 o 1 -0
5150090 o 2 4.7
5019001 L 1 -0
WA E A AES]
11090 1 -0
WAESEL7] 71419
171090 3 1.1
15090 o, 8 6.32
51550091 o 2 13.85
50190014 1 -0
mAEAR, AL
AH| =g
171090 2 5.00
W &A0-4¢ ‘%%Uﬂﬁiﬂxﬂﬂ
DR EIE
171090 21 15.01
15090 oo, 33 13.55
5150091 o 36 7.40
50191004 L 3 6.35
DR
171080 L 15 7.43
105080 o 20 11.90
5150090 L 5 1.00
501910 L 1 4.4
mufo] 9 444
11081 o 23 2.52
115090 o 28 13.38
5150090 .. 9 14.34
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11090 oo 20 6.25
115090 oo 25 12.20
5150091 ..o 4 14.64
501101 2 -0
mjuo] © o LA RAL AR
11090 o 2 -0
115090 oo 2 5.00
51-50091 ..o 1 8.33
A S A
11090 oo 1 25.00
1155090 4 38.84
WAEFAR7]7]14
1- 1()0] ,,,,,,,,,,,,,,,,,,, 6 6.67
115090 oo 8 6.36
5150091 ..o 4 5.63
WAERR, AR
PR AR
1108 | e
115020 L 10| 1667
5150080 L Y,
WA e
Ao
11091 oo 1 -0
115091 .o 2 2.50
51-50091 ..o 15 4,72
5011014 5 5.66
A E 3]
115000 o 8 15.45
51-50091 ..o 1 36.21
50191014 1 -0
CHEERERE
11090 o 2 -0
115091 oo 2 -0
5150091 .. 1 6.67
WA E A
5150091 ..o 1 -0
mufo] © o LA AL AR
1155090 4 27.08
WA S A
11090 o 1 -0
WAESEE7] 714k
115000 oo, 2 10.00
51-50091 ..o 1 -0
mAEAA, AR
AH| 2~ AT
115090 o 3 11.90
W49} 5kt
A S0 oFake]
115090 o 1 20.00
WA E 35S
115091 oo 2 -0
5150091 ... 1 9.09
m}o] 9. A F4HS]
11090 1 -0
115000 o 1 60.00
WAESHL7] 714k
1-1090 o 2 -0
115090 oo 3 5.56
51-50091 ..o, 2 -0
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SRl 3 35.71
e
AEOOR 90 9.24
B 41 13.58
HROJQ AEAY 101 16.56
SR 48 13.64
Hlol QoA gAY L. 11 11.31
AR 92 4.17
AEZADININY 26 30.64
BEDAR AR
Az L 4 10.71
FEAARTR
11090 0 19.84
115090 oo 124 14.62
5150091 L 100 10.23
5019101 o 9 7.34
Wl
CREERRE
11090 oo 2 -0
115090 oo, 7 10.71
51-50091 ..o 7 7.89
5019101 1 -0
A2 3}k
=109 3 46.67
51-50081 ... 1.56
mjto] @ A F4H]
=108 16 6.25
115090 Lo 12 40.36
5150091 ..o 17 6.98
5019101 4 15.87
WA E S
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H704. 1107. J103. J206. J207. A302. A303. A305. B2. B4.
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FO. J1. J101. K101. K2. A201. M. AO. B102. B503.
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A. FA3F3 71% (Genetic engineering)

= 71E WA 71€ AAE -8 Fof
Al. FAR 22 Ve Gene manipulation
A101. |FFAA 24 N 7E Genetic material development
A102. | 2 7= Gene separation
A103. |[FHA S8 71+ Genomic clone
A104. |frAdAF A A3 7= Genetic transformation
A105. | A 23949 7<= Gene screening
A106. |EdAWo] 7%= Mutation
A107. |[FAA BAY V& Gene targeting technology
A108. |DNA A DNA synthesis
A109. DNA S DNA amplification
A2, A Wdd 2 x24d )% Gene expression and regulation
A201. |&=5= AIXE It Host cell development
A202. |FARF BEE )& Gene overexpression
A203. |3H] 2d T7]s= Secretory expression
A204. oA B @ AA} 2E A% Gene replication and transcriptional
regulation
A205. (XIS AY 7|& Signal transduction analysis
A206. |E2E V= Oncogenesis
A207. |- AAF B L2391 F4 7]% Gene expression profile analysis
A208. |14 U=k d@ad Wy V)& High throughput protein expression
A209. |QFE]A~ 7)< Antisense technology
A3. A &8 V= Gene application
A301. |3 o]l @ &3t 7%= Nuclear transfer and fusion
A302. |FAAF WY &5 N Js Transgenic animals
A303. |FAxF W AE S V& Transgenic plants
A304. |:EAF X3} 7] Molecular evolution
A305. (A= mAE A V& Recombinant microorganisms
A306. |[EAF MEH Molecular shuffling
Ad. FAA A7 7= Gene therapy
A401. |Ex vivo X & 7|& Ex vivo therapy
A02. |FAAF X5 g s 2 AL 7)< |Gene therapy vector
A403. | A Ad 2@ 48 FHol 7|4 Gene transfer and expression
A4, (B AR A V)& Therapeutic gene
AMO5. [ RAXAHE FAA} X5 V= Germ-line gene therapy
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A06. |FAAF X159 AA ) 2d i 7)< |In vivo model for gene therapy
AMO7. |9 nlolgl A A8 T]s Oncolytic virus therapy
A408. [CFEJ Al A 7)< Antisense technology
A409. |DNA ®R A1 DNA vaccine
AO. gy BEFYEA &= F41F8 7% |Genetic engineering, n.e.s.
B. A Fs 714 (Protein engineering)
== 1% 9] % 499° 43 30
B1. gaE gz B s Protein structure analysis
B101. |¢t9d A=k BA V) Protein mass spectrometry
B102. @& MFg BA V)& Protein sequence analysis
B103. |&tWd A +x M 7% Protein 3D structure analysis
B104. |1 iz - Z2A High throughput structural determination
B105. ¥t d A X% Protein linkage maps
B106. |¢F AT A5 zkg 9 Protein-protein interaction mapping
B2. ogud 7le 24 s Protein function analysis
B201. |&+d <t Ad A 7% Protein stability analysis
B202. |&kwlzd A BA )& Protein folding analysis
B203. [ekA 2] 712k BA V)& Protein recognition mechanism
B204. |GaE Wk-g B 7| Protein reaction analysis
B205. [AslEZd ~=3gd 2 7 7<= Inhibitor screening and development
B206. |tz A Az B4 Protein linkage map analysis
B207. |+ AZF A5 zAHg Wy Protein-protein interaction mapping
B3. 2l dwlz Fek v Complex protein engineering
B301. |3+A] &3k 7<= Antibody engineering
B302. &9 A 42 7= Protein modification
B303. |&A &3t 7% Receptor engineering
B304. (@A dA 7& Protein design
B305. |&3 @A JA 7= Complex protein formation
B4. HMelol= F8 V)& Peptide engineering
B401. |HEelol= A ¥ AA 7<= Peptide synthesis and purification
B402. [FElol= A 7= Peptide design
B403. |HE}ole FX V)T A V= Peptide structure and function analysis
B404. |&A INElol= o] & 7] Activated peptide utilization
B405. |tk FElo]l= &g Multidimensional peptide separation
B406. ¥t AZA Protein ligation
B5. g S8 Ve Protein application technology
B501. |Al9fF &4 % AEu] ~37]d 7]< |Novel enzyme screening technology
B502. (013 &0 A% 2 o]e 7% Artificial enzyme production and utilization
technology
B503. |&E A 7= Protein refolding technology
B504. |3 A=v] nk&- Combinatorial biocatalysis
B505. |4 X & Enzyme therapy
BO. g BREA] e vl F8 7]% |Protein engineering, n.e.s.
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C. 71E} AdE=} F3 7]< (Other macromolecule engineering)

1= 71 9 71 AN s B
Cl. 22 Fek J)e Lipid engineering
C101. 7154 A& it 7& Functional lipid development
C2. g3 E Tt U Carbohydrate engineering
C201. |93d+F 38 7= Polysaccharide chemistry
C202. |[Ve-=2d7t 7<= Neoglycan technology
C203. [7]=A g=3tE Y 7<= Functional carbohydrate development
CO. d—i A e TR et Other macromolecule engineering, n.e.s.
53 7=
D. Ax 2 %3 F3 7|%E (Cell and tissue engineering)
1= 7= U9 71 HAEe s o
D1. Z7|AE ol 8 A8 V& Stem cell therapy
D101. |®ljo} &7IAIE o] & 7= Embryonic stem cell utilization
D102. |E7IAIE o] & 7= Stem cell utilization
D103. [E71AIE 3 = 7= Stem cell differentiation induction
D104. |[AAY <]} Regenerative medicine
D2. AR A 2=A 7E Bioenvironment regeneration
D201, |AEerA W sleka AA| 3 24 V)% Biologica% and chemical bioenvironment
regeneration
D202. |2, AAA WA 874 mur o] Physical, mechanical bioenvironment mimic
technology
D203. |AIXE, AA AE A H o2~ 7|% |Cell and biomaterials interface technology
D204. |&A %3Z Fst 7+ Hybrid tissue engineering
D3. 7154 AA As N 7 &= Functional Biomaterial development
D301. |Al4F AA] A5 N 7<% New biomaterial development
D302. A AdAH =7 & Biocompatibility technology
D303. |7]5A AR A N 7<= Functional supporter development
D304. (KA AEAH 4~A A Biocompatibility material development
D4. ME FE TE Cell engineering
D401. (AIE AA 7= Cell assays
D402, |A|E wlo|ma2ME3) 7% Cell microencapsulation
D403. |AIE =& 7% Cell manipulation
D404. |3 o]2] 7|&= Nuclear transfer technology
D5. Z2 F3 J|& Tissue engineering
D501. |FA AA 7)< Tissue assays
D502. |FA wmlo|a 2 &3 7<% Tissue microencapsulation
D503. |27 22 7s Tissue manipulation
D504 . |27 Hj%k Tissue culture
g EFEA v AE 2 x4 . . .
DO. T8 )% Cell and tissue engineering, n.e.s.
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E. AE ¥TA 7]+ (Bioprocess technology)

A 71E W93 71E HAE e 3 Fof
El. vy ¥ U= Fermentation engineering
E101. |&g "AE N V)% Fermentation microorganism development
E102. |1&% A|E vk &8t High cell density culture
E103. [AZxE 1AE vt &8 7% Recombinant microorganism culture engineering
E104. |7 AX W 7= Algae cell culture engineering
E105. |24 3 AXE 7%= Immobilized cell technology
E2. AE e &g e Cell culture engineering
E201. (A& AE wleF T3 7)< Plant cell culture engineering
E202. |B& AX =9l ¥ 7= Animal cell culture engineering
E203. (A2 7 7= Cell line development
E204. [AE %2 v &8k 7)< Plant tissue culture engineering
F205. |[¥+% A3 HjeF Insect cell culture
E3. AL W3 7% Biotransformation technology
E301. |22 ¥ AEu) k533t Js Enzyme and biocatalyst reaction engineering
£302. |2 2 A= okt 7% Egiﬁilzg biocatalyst stabilization
£303. |5 2 Az uAst 7% Enzyme and biocatalyst Immobilization
technology
E304. |[F}o]=E 7]<= Chirotechnology
E4. e T ¥ Ve Bioseparation engineering
E401. |3} Filtration
E402. |94 &g Centrifugation
E403. |F= Extraction
E404. | &=t Adsorption
E405. |AZvlE 28 Chromatography
E406. |9 & Membrane separation
E407. |HA / AA3} Precipitation / crystallization
E408. |[A=x= Drying
E5. st 7= Industrialization technology
E501. |2=AYY 7<= Scale-up technology
E502. [AERE7] AA 2 AZ 7)E= Bioreactor design and fabrication technology
E503. |&A A Process design
E504. |34 Alo] 2 A3} Process control and optimization
E505. |E+ 7]+ Sterilization
E506. [H]& EA Cost analysis
E507. |54 A= Process validation
E508. |[w=] = A 3} Media optimization
E509. |£2 235/ £42 #F Quality assurance / control
E510. |&3 9 Ax 3 F4 B8 7E |G
E511. |94 AdA #d 7|+ GLP (Good Laboratory Practice)

- 112 -




EO. gy ERYEA &= AE FAH 7]%|Bioprocess technology, n.e.s.
E001. (B E &&= Bioleaching
E002. | =A< HE 7|& Cryopreservation technology
F. A28 BE3} 7|« AE HR3} 7]< (Systems biology and bioinformatics technology)
A 71E W93 71 A8 3 o
F1. 1A G714 s 7= Genome sequence analysis
F101. |SNP &4 7<% SNP(Single nucleotide polymorphism)analysis
F102. |cDNA Z}ol¥B g += ¢DNA library construction
F103. |42 @d T2 A Gene-expression profile analysis
F104. [DNAZ 7id 2 3-8 7)< DNA chip development and application
F105. |24 % 2384 7= High throughput screening technology
F106. |cDNA 24 7|<& Full-length cDNA cloning
F107. |AA] F4A A4 A4 & 7|4 |Whole genome sequence technology
F2. 7% f-A A s Functional genomics
F201. @A 4 7= Proteome related technology
F202. |42 715 UMEY A ¥4 7]&  |Genetic functional network analysis
F203. (W)L -4 A st Comparative genomics
F204. |°F2] A st Pharmacogenomics
F205. |54 A st Toxicogenomics
F206. |2 EHAIY 7]&= Gene targeting technology
F207. [AAMAIE ## 7)< Transcriptomics
F208. |[F#8 #4 Genotyping
F209. |[dujAd ZT2ud Haplotype profiling
F210. |FAA ol A9 82 E2 7]< |Genome-wide gene trapping technology
F211. |94 A s Inverse genomics
F3. G A A8 7] Proteomics
F301. |¢t@=a tj~Zg o] 7|+ Protein display
F302. (&4 JHg 7]& Protein informatics
F303. |AlXE w92 st Cellular proteomics
F304. (¥ #A&H od 23 Z23A7 |Disease-related expression profiling
F305. |oF2] whulzl A8k Pharmacoproteomics
F306. |&id H 7 4 28 V)= Protein chip development and application
F4. AE A st Bioinformatics
F401. |d9}o] 2 HolgH|o] A~ = 7<= Biological database construction
F402. |dHlo]E wlold AJ2El 7wt Data mining system development
F403. [AE A" 2oz 2 »a} Biological system modeling and simulation
F404. |9714g &4 2 A 7)< Base sequence analysis and design
F405. |7+%/7]% 4= Structure/function prediction
F406. |BESA U EYT 4 Biological network analysis
FO. o] BEE A ok A|AE AR Systems biology and bioinformatics technology,

n.e.s.
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ey A8 AR 7=

G. WAL #8 7]& (Metabolic engineering)

A 7le HAH 7l HAHEY U-§ Fo
G1. PAAHE AR V)= Metabolite production
6101 12} AREE AAE 71 (oFv] %=AF, Primary metabolite production (amino acid,
AN, dEEe ) organic acid, alcohol, etc.)
G102. 2z} HAPEE AAF 714 (BHA] 5)  |Secondary metabolite production (antibiotics, etc.)
Production of other bioproducts (nucleic acid
71e} At 7)< L : '
G103. 71ek A 1= lipid, protein, carbohydrate, etc.)
G2 . AL &8t S8 Vs Applications of metabolic engineering
G201. 7] €43 ARHE-9] A4 =0 [Enhanced production of existing metabolites
G202. |71 AN = At gk ekEe] ABAProduction of novel metabolites
G203. 7148 A& HA 3 Optimizing the substrate utilization
G204 B AAEF B3 AAS Y3 WA} Designing pathways for degradation of
AR fAtel xenobiotics
205 neE2EHY t&2EH ABE T4 [Engineering for improving mid-to-down-stream
TS Qe A 2 A E FEE bioprocesses
03 QA 2 gAF A se o) Understanding the metabolism and metabolic
pathways
G301. [gA} &8 A V<= Metabolic flux analysis
G302. [AF 24 4 Metabolic control analysis
G303. |AF HEY = B4 7|+ Metabolic network analysis
G304. |thA} Z=29td = Metabolic profiling
G305. [ofo)AENYH EBA 7% Isotopomer analysis
GO g EFEXA &E thAl 38F 7)< Metabolic engineering, n.e.s.
001 A A -AALA - 2 A - HALA]-oH |Integration of genome, transcriptome,
"R EEAY B s proteome, metabolome and fluxome
G002. (1A E = AL Fst 7)< In silico metabolic engineering technology
H. Hole = AAE o] & 714 (Bioresources production and utilization)
A= 7€ HAH 7€ HAYe g Fo]
H1. A5 2y T)E Plant resources technology
H101. W) 2 &% 7= Cultivation and breeding technology
1102, |01} W] A% 7 9 2a) 9% 7]ATransgen1c plants development and molecular
breeding
H103. RIE 3z =3 BA 9 A= 7|4 Plant transformation analysis and detection
H104. RIEAXE £33} 71& Plant cell differentiation
H105. |2l 3 AR 24 o8 2 BE 7] Plant gene resources analysis and preservation
H106. [HZ3l HAl 7<= Disease and parasite protection technology
H107. 52k 42 #8 2 AF 71& Farm product quality control and storage
[12. e A Ve Animal resources technology
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H201. [5& =4 o] & 7<= Animal resources utilization technology
H202. & &=, /M= 4 24 7|& Animal breeding, development and proliferation
H203. 42 ¥y & 7]+ Transgenic animals
H204. [5& AY 92 4 35 AL #2] 7|&Animal disease control technology
H205. (B8 & /I AL 7= Experimental animal development and production
H206. (18 & &g ¥ o8 7|& Experimental animal management and utilization
H207. [s& Al= A4t o] & 7<= Animal feed production
H208. 1% A FALE Ajo)& 7|& Animal by-product processing technology
H209. 249 71& Cloning technology
H3. s Y V)4 Microbial resources technology
H301. [ufkAl w A& #2] W 7]4  [Unculturable microorganism isolation
1302, |Z2Zubo] 08 AU @ o)L 7% lzgzﬁrilg;(i);ydevelopment and utilization
H303. Hra =32 X mAE 2e) 9 54 Screening and Identification of microbial resources
114 . L= 2 7)< Insect resources technology
401, |22 71% 2 24 o]& 7% FurilcFionz.il insects and their materials
utilization
H402. |&2= A 2 &= M ¥ o|f& 7|< [tilization of insects organs and insect cell lines
1403, =% 29 2 BE 7|% Pre;ervati(.)n of insect resources and search for
their application
H404. X% #AH A& o]& Utilization of insect based microorganisms
5. sok/ T AE T)s arine/fresh water organism technology
H501. FFAEE S 9 % 7<= ater animal breeding and development
H502. 5 2343 7)< ater farming technology
H503. 1% &3 HE 7<% Excellent individual preservation
H504. A8 H|AE o]& 7]|<& ater microorganism utilization
H505. [FA A& &= 9 o]& 7V|& ater plant breeding and utilization
H506. |54 vlole A 2384 7<= ater organism resources screening
H507. |5 3v4 HE 7% ater environment preservation
HG . A= 3k T)e Food engineering
H601. 1= 718 2 X4 7)< Food processing and packaging technology
H602. P15 A=42A AL 7)< Functional food material production
H603. KI1¥= o9& A& 9 Ay 7% Food pollutant detection and management
H604. g 2% "W g4 o8 7|& Fermented food and enzyme utilization technology
H605. A= =2 9 ook iy} 7|4« Food quality and nutrition evaluation technology
H606. A13= HA7FE W 7)< Food ingredient development
H7 . AE A 7)< Biomaterial technology
H701. [tA} 84 =2 AE A 2389 7= Metabolism enhancing biomaterial screening technology
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H702. RBE A4 A 2 o8& 7|& Biomaterial production and utilization
H703. & &A 715 H7F 7<= Biomaterial functional analysis
H704. RBE 24 22 2 QA 7|%& A= Biomaterial separation and purification
H705. W& &% Alx 7<= Biological agrochemicals manufacturing
H706. |RBA 29 7)< Biomimetry
H707. (AE=} X &4 Small molecule therapeutics
H708. |4 di®F 2 =384 Molecular high throughput screening
3. AE U9 BE )& Biodiversity conservation technology
HR01. HrAdx thdAd Bd #Ag 7<= Genetic diversity preservation and management
H802. 1= vk B4 Ay 7= Species diversity preservation and management
H803. ENAl Tt Hd &g 7= Fcosystem diversity preservation and management
H804. A= HE 7|& Cryopreservation technology
1O . ] SR &5 vlo] o ZJ] AAE 71€: Bioresources production and utilization, n.e.s.
HOO1. W& A4k &8 7= Bio-product engineering
HOO2. &) AeA A FX2 A]2~¥l 7]< Life support system for closed environment
I. AE AN 2 AE FA H7) 7]€ (Biosafety and bioefficiency technology)
S A= 7l Hes 7le HeEY u& do
I1. orAA HIY V&= Safety evaluation
[101. |9J¢F, A= kA Hub V&= Medicine, cosmetics safety evaluation
[1102. A1 2 A1 H7EEobdA] 37} 714 [Food and food ingredient safety evaluation
[103. |g}stE4d otxA] H7y 7|+ Chemical material safety estimation
1104. (A& FoF okdA H7 71+ Biological agrochemicals safety evaluation
[105. WAE oHdAd H7) V= Microbiological safety evaluation
[106. |44 e ABEA obdX H7F 7] [GMO safety evaluation
[107. |94 A1E Clinical trial
1108. |&=A ~3d¢Y Toxicology screening
12. oHAA By V& Safety management
[201. |ot&A] TE] 7= Safety management
1202, |A1E o) o =4 B 7% HA@CP (Hazard analysis critical control
points)
1203. [F4#F ¥Wd AEA <bdA A Safety management of GMO
13. 37 g3 PGt V& Environmental assessment
1301. (A Aisle] €74 33k Hr 7<= Environmental assessment of natural disaster
1302. |3}st&E4 3174 d3F Hrt 7]E Environmental assessment of chemicals
_ I Environmental assessment of radioactive
1303. AN =R &4 9F B 7l= |
o = = I Environmental assessment of synthetic resins
ShxZ2=x] W MO AL FLA oAdE Hy) 7l
1304, |35 S A5 29 9% 471 7] and petroleum products
[305. #7173 87 98 H7F 71& Environmental assessment of magnetism
[306. |12} Wy AWEA] H7F 2 A2 7]% [Evaluation and management of GMO
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1307. (A& H7) 7<= Biodegradability evaluation
14, AE A& B Vs Biohazard management
[1401. |eHE4 otd A 7<= Safety management of chemicals
[402. ALY B4 <okd #y 71&E Safety management of radioactive materials
1403, |l o3k A= s el )% gics)l;zigd management caused by natural
[404. MAE ol & AE A3 E<Y 7]<= [Biological restoration using microorganisms
o . -
1405. ;i; ;?7%] Abgel elst A A Biohazard management caused by bio-weapons
I5. e &4 7= Bioefficacy
[501. |AA ¢ AE HA In vitro bioassay
1502. (A W AE #AA In vivo bioassay
[503. |97 Al 1A Clinical trial I
1504, |94 A1Eg 1A Clinical trial II
= L.
10. %E} ggilgl}o;]%@% e R Biosafety and bioefficiency technology, n.e.s.
J. 873 A%38 7% (Environmental biotechnology)
A 71 A9 7l " d3 d
J1. A4 7= Clean technology
J101. |54 ##H HA 7= Process-related clean technology
J102. (A& FoF /i 74 Biological agrochemicals development
J103. |AEsld AA ALt s Biodegradable material production
J104. A w7189 AL 7<= Bio—-based solvent technology
o 57 0ol Aol 2 el 7% Environmental pollution control and management
technology
J201. 7] 299 Aol 2 A V& Air pollution control and processing
J202. |2 29 Ao & A V& Water pollution control and processing
J203. B o4 Ao & B V)& Soil pollution control and remediation
J204. #H71E AP & Waste processing
J205. |87 o9 =H BX U+ Environmental measurement and analysis
J206. |84 ASF 2 Ao 7|& Environmental assessment and control
J207. (AEA 5 V& Ecosystem restoration
J3. Hlo]l 2ol A 7%= Bioenergy technology
s
J301. :{Z}:;J:UAE)% A7l T A2 Bioethanol production I (Starch biomass)
7302 i}o]g_oﬂE}i [T (AdfaA o] S B%oethanol production II (Lignocellulosic
) biomass)
J303. mpelo)d AAL V)&= Biodiesel production
J304. plo]o 7t~ AAk J|% Biogas production
J305. [Ale]e 7t~ o] & V& Biogas utilization
J306. [Alole 4 AR V)& Biohydrogen production
J0. ] ERER] &= 3 AAHE8 7]& [Environmental biotechnology, n.e.s.
K. YXxnlo]ee|3==% (Nanobiotechnology)
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A 7le W9 7le HAEe g3 do
K1. yi-nlol o A} A|ZF V& Nano-biodevice fabrication technology
K101. Y= DNA H A= 7= Nano-DNA chip fabrication technology
K102, Y= w@aid X A2k 7)< Nano-protein chip fabrication technology
K103. Y= A A2 74 Nano—cell chip production and application
K104. [Ux ABE AAF 22 A2 7]& Nano-bioelectronic device fabrication
K105. [Yx=n}o] @ AlA Al2~El 7)< Nano-biosensor system
K106. |[Ux=ulo] @ FoolE A2k 7]&  Nano-bioactuator fabrication
K107. [Yxwlo]le AlE EA 7<= Nano-biosignal analysis
K2 . Uxslole Aw 7]&= Nanoscale biomaterial technology
K201. A =7 29 7= Biomaterial self-assembly
K202. |[Yx=nlo]lo g A WA 7|& Biomaterial production for Nanobiochip
K203. |4 Y= A5 Az 7|& Hybrid nanomaterial manufacturing
K204. [mlole-vx A} Ax 7<% Bio—-nanoparticle manufacturing
K205. plo]o - ubel A )4 Bio—nanomaterial thin film fabrication
K3. U ofE dY A" Nano drug delivery system
K301. |oFE &8 yUx LA 7 Nanomaterial for drug delivery
K302, [ T2 A% @ B4 B Nanostructure manipulation and property
analysis
K303. U 4HA| Nano-carrier
K304. |&F= AGg 2 ¥4 o= 7|&  Molecular target discovery
K4 . o] oWl A~ U Lo BioNEMS, Nano-Lab on a chip
K401. Y%= A =2 7<= Nano—fluidic technology
K402. Y= FAH 7|<= Nano—processing technology
K403. Y=gy 7)< Nano-11ithography
K404. |9, AW Ao 7= Surface, interface control
K405. Y= 4AF Ao 71& Nanoscale particle manipulation
K406. Y= % 7173 2 A 7<= Nanoflow visualization & diagnosis
KO . 2] E5ER] o= vonlo]QE|F=EA] Nanobiotechnology, n.e.s.
L. A& AAF38 7]+ (Bioelectronics)
A 7l A9 7l "9 g3 9
L1. vlol . AMA A2} 7% Biosensor fabrication
L101. |AE Ex 1A43} 7<= Biomaterial immobilization
L102. |[AAM o o] A2 7% Sensor array fabrication
L103. |AA ZEA 4 B4 J& Biomolecule recognition analysis
L104. |AAA 2" AA 7<= Sensor system design
L105. K=z =4 2 W3l 7<% Signal detection and transducing
L106. 7 AE 7= Remote transmission
L2. AE ARF A} A2F 7= Bioelectronic device fabrication
L201. |AE A4 w4bs)l )e Biofilm fabrication
L202. 22} A2 7E Device fabricarion
L203. [vlolom e AZ 7% Biomemory fabrication
1204 . glol o A FE V)& Biocomput ing
L3. vlo] 2 3 A2} 7& Biochip fabrication
L301. [DNA # A|F % &g 7= DNA chip fabrication and application
L302. |dwd H Az 2 &8 U= Protein chip fabrication and application
L303. |[Ax Az 9 38 7% Cell chip fabrication and application

- 118 -




L304. & g 2384 7= High throughput screening technology
L305. [o#@e] A2 7<= Array fabricarion
L306. dvlo] . dlo|Elnfold 7|4 Biodata mining
L307. |vlol & Aw] A2 V& Instrument manufacturing for biochip
L4. vl A fA 3 7% Microfluidics
L401. =228 nA 7+ Plastic microfabrication
L402. [V A A 5 7= Microfluidic transport
L403. A HolE2T 7 Low Reynolds number flow
L404. |HY2AY 54 #A2F ZA} 714 Multiscale flow simulation
L405. A 5 5 9 Ao V& Microflow driving & manipulation
L406. |Flola 2/ Ux AR} Aol 7% Micro/nanoscale particle manipulation
L407. oA f-5 7FAE 2 A 7)< Microflow visualization & diagnosis
LO. 2] B &= AE AR5 Bioelectronics, n.e.s.
M. €8 EF5A &= ABFT 7|& (Other Biotechnology)
A 7€ HHd 7€ B9 4§ 99
M1. %35 AEs V& Combinatorial biology
M101. |ZAA ZH ZeA| -F 7]<4 %3 |Shape library construction technology
M102. |=A ZgAeto]=A] 3A8A] 7§ 714 [Hybrid polyketide antibiotics development
M2. oFE HAY Drug delivery
M201. "= Aol A Controlled release formulation
M202. |oFE AEg AE A Biomaterials for drug delivery
M203. |7+% %% 9 EA BA Structure manipulation and property analysis
M204. |&-HkA] 7t Carrier development
M205. |oFE ALg B x4 W= 7|4 |Molecular target discovery
M3. Ho X5 7|&E Immunotechnology
M301. || =}7]st Immunomagnetics
M302. |H Z4A) Immunoregulatory agents
M303. |HS 2= A) Immunotherapeutics
M304. |34 xgF WS QH Targeted immunotherapy
MO. 2y BERHR g VEE Other Biotechnology, n.e.s.
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12, AYFESEFAAG BA UE D AL
A=) WA A M =
AETe7) & Biotechnology

Gene Screening 72 A4

A105. 72 42 2389 7]%  |Gene screening
-
Gene Target Technology o A % B o2 Gene targeting
MW‘%@ﬂﬁ%ﬂ% A A 71E technology
7 oz zx} sk .
A108. EgA Synthesis 444 9 DNA synthesis
A203. Eﬁggegggiﬂ?xgig§§ﬁ%§ 1] Secretory expression
Signal Transduction 2% A5 Signal transduction
A205. e ) AR % e analysis
OF_BFoF o A % _
A206. 23§$g§2§4‘§%‘2 %ﬁié;- Fel ako} Oncogenesis
Y a -
i i A |S-=] . .
A302. ggggs%gnigxﬁ2§$§;?€§9 = ;5%; Transgenic animals
i IR P T .
A303. ££%§§§ﬁ§§ﬁggléf€§4§Tﬁ?§} ;ﬁ%; Transgenic plants
In Vivo Model for Gene .
Vivo R el/fe7)% e therapy
Protein Mass Analysis oLl = . [Protein mass
B101. A ZaE B T4 S spectrometry
Protein-Protein
B106 Interactive Mapping/MS [&H9] &1k Protein-protein
: E%:ig%i; Aszg W/ |13 interaction mapping
é o
B205 égsé?ééggnicreenlng and X15H§%%%k1151312§ 2 |Inhibitor screening and
' A A A = e 7L N 7)< development
Protein-Protein )
B207 Interactive Mapping/MS —|&H®l&ZF J5 28 ¥ |Protein-protein
: E%giggz; A 2kg /1 interaction mapping
é oT’:éu
i ifi i =3 . . .
B302. Eg‘;jeg‘%ﬁoi%fgggﬁ%% g S v)e Protein modification
- I ~
C ggg?;egifggmolecule Z]E} AEA &8t 7] |Other Macromolecule
) 718 LBA] 2E 7|4 = Engineering
C202. ﬁggﬁlﬁiiggizghgﬁéggy Neoglycan technology
- o
Other Macromolecule
0 Engineering, N.E.S. Other macromolecule
gy EREA Ze 7]E engineering, n.e.s
ALt Al F8 )
Embryonic Stem Cell
D102. Uﬁi{izat%o? e s Stem cell utilization
o} F7|A|E o]8 V|=
Stem Cell
: —_ Stem cell
D103. ?ﬁgii{?g;latlon differentiation
ZI T3 45 7% induction
Hybrid Tissue : :
D204 . |Engineering flybrid tissue

stolnel= 24 38 7%

engineering
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Bio—Compatibility

Biocompatibility

M AEA] = S
D302. Egciﬁn%%j%% =7 7% A A9 =2 71 technology 1
Bio-Compatible Material . P
D304. [Development WA ABA A ) Blocompatibility 1
’ WA AGA A A o material development
D401. C%ell Assays AIE ©]4le] 7] AE 7R 7&E Cell assays 2
)
D501. 'gﬁsgllleEAssays =4 oA Z2A AR 7= Tissue assays 2
High-Cell-Density . .
E102. |[Fermentation Engineering |5 X A3 wj &3t fligh cell density 2
e vy FBoF 7|4 culture
Enzyme and biocatalyst .
Immgbilization Y a2k 9 A= 1A 3} Enzyme and biocatalyst
E303. Technology ii 1;71_4 Ag_y;__ 71% Immob1llzat10n 1
ol A 2 wre ] 7% technology
Bioseparation
Engineering oo 25 ) Bloseparat1on
E4. ‘%% w2 2 A T4 Chh I engineering 2
7=
Process Control and
e S 3] o=A |2 w2 A Process control and
E504 . %—E)tlimlxj%;ilon oxo Py oxo Xﬂoi ] §]’ Optimization 2
F103 gﬁg?-ETgreSSIOH Profile AR e x 2 Gene—expression profile 9
) O;HZJ] 0y BA )% 4 analysis
Full-length ¢cDNA Cloning 0 Y Full-length cDNA
FI06. g sralat 2md )% | DM E29 715 joning !
F2. l;lrlr%:‘[iﬁor;ill%Genomws s 7% A A Functional genomics 1
Prot Relat
F201. (Tochmotomy @uaa wa sy Proteome related i
T2HE 34 V&
F203. %‘f‘ffag;i‘;ﬁ;ﬁerﬁg Ci]% v nl -7 A st Comparative genomics 2
F204. E};gmac%%er;ﬁngcs A oFg] -7 A g Pharmacogenomics 1
F206. 05 faTet Eﬁiﬂology A BAY A [Jene Lareeting 2
}\
F3. P;ﬁgeomlcs LwH w2 g A s T4 Proteomics 1
i i i _ .. .
F302. %Og?guﬁg%mgﬁgs o old sk v)E Protein informatics 1
R ==
F402 Bz\t]grilég[;relﬁtSystem glo]g mlo]id A]A®l |Data mining system 1
" lelolElulold A]2~El g i development
F404 Sgcsullence Analysis and F7IMD A 2 A Base sequence analysis 1
) Aimga;\q EUPE P I 7= and design
Secondary Metabolite .
102, |Production (antibodies, [2&} TARAFE ABAE 7] g(re(c)gﬁcci'?lirgnmetabohte 1

R
£

etc.) 2z} AL
7= (FA B

= (384 )

(antibiotics, etc.)
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EAs a7 A LR lﬁ}fr
Designing Pathways for
Degradation of v 2tA =4 W3] A7 Designing pathways for
G204. |Xenobiotics A|x=w}e] 9 8 & 93t A} A= degradation of 1
;} %;ﬂ fﬂ]ﬂ% 98k A} (=21 xenobiotics
3= TR
Metabolic Control .
@0z nalysis oA} 2Ad BA HotabosLe control 2
Alz4d 7%
(G304. %ti'i%gmfipgf;l;“g WAy =2 Metabolic profiling 2
PN FEYT BA )
G305. ig?fo omegﬂAg?2551s ol 4 %;O]J‘Eéjiu1 =4 7 Isotopomer analysis 1
Integration of Genome,
Transcriptome, .
Proteome, Metabolome and §HZ%§112%AE§1iEiﬁifgﬂ %?;E§£?2$?gmgf genome, .
GOO1. |Fluxome A=A - A T &= )
P aamy o 38l o ctiotee
A% = &Y
7=
In Silico Metabolic oldelz oA 28 7] |In sili .
: : A= 5 &9 n silico metabolic
G002, E?%in%ﬁiin%}£$cg?%gogy = engineer ingtechnology 1
5
Cultivation and Breeding | o Wa Am - |Transgenic plants
H102. Technology ;F%iix}‘zfgif}fi‘7HEz development and 1,2
Au] 2 SF 7= = T4 Ho J= molecular breeding
Plant Cell
. L — - . Plant cell
= 3 PAR= ) J_—?]__ 2= . . .
H104. 2;2562§2§13%L9n AEME | AEAE B3 7<% differentiation 1
Transgenic Animals &%& i ) )
m%.?@ﬂﬂﬂﬂiglﬁ§7]%ﬁﬂ?ﬁﬂ%%7ﬁiﬁwwmwammb 1
=
Animal Management and A8 =8 yha 9 o] Experimental animal
H206. [Utilization 23 &2 |55, 2= ©7 = management and 2
gl 4 o]§ 7|& o sl utilization
fi209. [(onine Technology A% 12y 52 Cloning technology 1
Identification of .
Microbial Resources §5 B2 A nlge |Yereening and
H303. i ;q /}}}7\]’ U]}}E A=] E_F/] o == Identlflcatlon of 2
;5 u1€i;xq =W E X o microbial resources
Bio—Pesticide Biological
H705. |Manufacturing AE FF AZ 7|<  |agrochemicals 1
A E-E A7 manufacturing
High-Throughput w4 O Bap .
: o |35 " A 2348 Molecular high
H708. Mﬁ%;céiii iggggﬁigg 4=y throughput screening 2
Food and Food Additive
o, [Safety Evaluation A3 |43 2 43 a7bger food a0d food |
CE HIME FHA Y 7] (A HIt 7 wimﬁm y
P
=
HACCP (Hazard Analysis | o= . === |HACCP (Hazard analysis
1202. |Critical Control Points) |43 TJiﬂ 24 A critical control 1
AMerzd wel A oo 7= points)
- L= et
[4. 2§%;§ﬁ2ﬁ2$3¥§?2§ement AE 8] #e] 7]<  |Biohazard management 1
Bio-Hazard Management Bi
- o] = o 1ohazard management
1403. Caused by Natural 7}qﬂxioH0ﬂ o Ae caused by natural 1

Disaster AFAA Wl 2] 3k
A=A 8l el 7] e

disaster
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Bio-Hazard Management
1405 |Caused by Bio-Weapons A AE 7] AR 93k Biohazard management 1
CERT] AFE o3k AE (AE AE] #e] 7]%  |caused by bio-weapons
A&l el 7] =
D:l Al
I5. Eiogﬁi;cacy Gt ¢ S |ae By 7% Bioefficacy 2
1501, |{0 yitro Bloassay . lga) o) 4= 1974 |In vitro bioassay 1
1502. }g xigg 2£%?S%§¥} 7% AR W AE AA In vivo bioassay 1
Clinical Trial T for
1503. |Bioefficacy A Al A Clinical trial I 2
G 194
Clinical Trial II for
1504. [Bioefficacy A A TIEA Clinical trial II 2
asdd 117
Nano-Cell Chip .
- Nano-cell chip
K103. Production andLA sz (U A A= 7 production and 1
Application Y A|XFH 1; -
A= 7% application
Nano-Bioactuator B
K106 Fabrication i-nlo] @ AFoolE  |Nano-bioactuator 9
Y AESH dFofoly (A% 7= fabrication
Az 7=
Hybrid Nanomaterial 549 Uw A8 A% |Hybri .
Jate; A YU Q8 AFE ybrid nanomaterial
K203. Mi?gfiﬁggr;ﬁ§3;¥2;£iaqgi 7% manufacturing 1
_ 3 T o} %
K303. gﬁgg Carrier ‘i A Ui EukA| Nano-carrier 1
1303, land Applbeaton % [#R A % 2 7] [Cell chip fabrication 1
: MER A% 2 g% o and application
Plastic Microfabrication |= = Plastic
L401. Zo 28 vAFAE7E =B 14 7 microfabrication 1
L405. Manioulation 5 ¢ |74 $% % % Al Microflow driving & 2
’ mASH] 7B 2 Aol 7% 7% manipulation
Hybrid Polyketide ] _
\102. [Antibiotics Development |74 E2]AEfo]=A |Hybrid polyketide 1
C|lZAY ZAElel =4 & (st A N V)% antibiotics development
ﬂ‘jﬁ 7Nk &
Wm.%gﬁﬁﬁﬁmmmt SubA e Carrier development 1
= =
M304. g%iﬁ%ﬁé %“gg?gerapy HA AF WY ¥ |Targeted immunotherapy 1
) 2002 =] AEAY FA o AWEITE SRAAME WM do=
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A. Genetic Engineering fr3&87]&
1100. Genetic Manipulation 4=} A)%37|<=

1300. Gene Application +AA}-3-87]%
1310. Nuclear Transfer and Fusion &) ©]2] % §37|<
1320. Transgenic Animals P2 A3 2
1330. Transgenic Plants §-2xp#AE 2]
1340. Molecular Evolution ®A}:13}7]
1350. Recombinant Microorganisms AZ3 w|A= 7E7]&

1400. Gene Therapy -d2Hx|57]%

1500. Genetic Engineering, N.E.S. @& EFHA &+ 438 |&

)

B. Protein Engineering ©¥aF8r|&
2100. Protein Structure Analysis ¥¥2 +% &
2120. Protein Sequence Analysis TrZAgE

2200. Protein Function Analysis ©¥ld 7]5 &47)<%

(
=
N
=

2250. Inhibitor Screening and Development #] ga g e
2300. Complex Protein Engineering &3} whiz F-d7]<
2310. Antibody Engineering A58 ]%
Ay 4
2340. Protein Design T2 7]7]
2400. Peptide Engineering Efo|=33t7|&
2410. Peptide Synthesis and Purification %
2500. Protein Application Technology T2 <87
Aitas 2 AEESY B47)e
2520. Artificial Enzyme Production and Utilization Technology ¢1&& A9 AZF % o]&7|%&
2530. Protein Refolding Technology T3 A% 38)7]%
2540. Combinatorial Biocatalysis 23 AZv] vk

2600. Protein Engineering, N.E.S. €] ERFEA &= dildFelr|&

A B A=

2510. Novel Enzyme Screening Technology

C. Other Macromolecule Engineering 7|E} X EAF87|&

3100. Lipid Engineering A &337|<%

3200. Carbohydrate Engineering ©r+3t&238t7]%

3300. Other Macromolecule Engineering, N.E.S. €8] EF¥ A &= 7|g} 1&EAF7|&

D. Cell and Tissue Engineering A|¥ 2 ZAFs7|&
4100. Stem Cell Therapy &7|A1E o] & AXA &%
4140. Regenerative Medicine #)A3<]st
4200. Bioenvironment Regeneration 4|8t ZAJ7]<
4240. Hybrid Tissue Engineering slo]|HE]|= 22 F8l7|<

4300. Functional Biomaterial Development 7]5AAAAR 7d7]<e
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4400. Cell Engineering Al ¥3-3}7]%
4500. Tissue Engineering %2

4600. Cell and Tissue Engineering, N.E.S. @8] EF%A %= AX 2 2AFdV|&

E. Bioprocess Technology ME&AR7|&

5100. Fermentation Engineering ¥&&387|<%

5130. Recombinant Microorganism Culture Engineering Azt A& wjofa-slr]<
5200. Culture Engineering Wj%F&37]1%&
5220. Animal Cell Culture Engineering &SAE #3874
5300. Biotransformation Technology A &#3%t7]%
5310. Enzyme and Biocatalyst Reaction Engineering &4 = A& wk-g-33l7]<:
5330. Enzyme and Biocatalyst Immobilization Technology &4 % AZu] 143} 2 wkg-7]7)|<
5340. Chirotechnology 7}ol=27]%
5400. Bioseparation Engineering A&57 2 AATA7&
5500. Industrialization Technology AF1s}7]<
5510. Scale-Up Technology ALY 7<%
5540. Process Control and Optimization &4 24 9 43}
5550. Sterilization Hi7|%
5580. Media Optimization B # %3}
5600. Bioprocess Technology, N.E.S. @& ERFYA ¥= AEFTAV|&

F. Systems Biology and Bioinformatics Technology A28l AEE7|&3 JEARI|&
6100. Genome Sequence Analysis - 4A G714 <E 8|47«
6110. S\P Analysis S\P #4171
6130. Gene—Expression Profile Analysis &4 wd EA47]<
6200. Functional Genomics 715 43714
6240. Pharmacogenomics 44 o] dA+47]<
6300. Proteomics ZREH Y A7]4
6310. Protein Display S t]~&#o]7]%
6400. Bioinformatics AJ&74 1.3}
6410. Biological Database Construction B}o]Qu|o|E] H|o|~ F&7]%
6420. Datamining System Development Ho]Ejmfo]xd A|2~&l 7k
6430. Biological System Modeling and Simulation A&A|2~H R4z 2 A}
6440. Sequence Analysis and Design A £41 9 M7 7<%
6450. Structure/Function Prediction T-%&/7]% <%
6460. Biological Network Analysis A& UEY D 4

6500. Systems Biology And Bioinformatics Technology, N.E.S. €] EREA %= A2EAES 7|&3 HEAHH ]
&

G. Metabolic Engineering tiAtE8]&
7100. Metabolite Production THAMHE AYAb7]<:
7110. Primary Metabolite Production(amino acid, organic acid, alcohol, etc.) 12} thA} AHE A2b7|&(o}m] Al
71, d3E 5)

7200. Applications of Metabolic Engineering thA}&sl S-&7)%




7300. Understanding the Metabolism and Metabolic Pathways thAl} & thAF3]29] o3|
7320. Metabolic Control Analysis TA}ZE 7|4
7400. Metabolic Engineering, N.E.S. &2 EFHA &= dArladr|&

H. Bioresources Production and Utilization Technology AEAY A4k &71&
8100. Plant Resources Technology 2]& 47|
8200. Animal Resources Technology &&AH7]%&
8260. Experimental Animal Management and Utilization A EFE
8290. Cloning Technology A¥&&A|
8300. Microbial Resources W|AE2}%17]%
8320. Probiotic Development and Utilization Technology ZZu}o] Q¥ 7wt @ o] &7
8400. Insect Resources Technology % AH7|&
8500. Marine/Fresh Water Organism Technology 3%/S<= &7
8560. Water Organism Resources Screening 48 A=A BHal7]4:
8600. Food Engineering 4%3817|%
8700. Biomaterial Technology AJEAA7]%&
8710. Metabolism Enhancing Biomaterial Screening Technology tHAFEA #3 AEAANEAN 7] &
8720. Biomaterial Production and Utilization A&2A] KA 9 o] &
8730. Biomaterial Functional Analysis &4 7|5 B7H]&
8740. Biomaterial Separation and Purification A&7 £ 2 AA7|<
8750. Bio-Pesticide Manufacturing A& b4l 27 ]&
8770. Small Molecule Therapeutics %A} %] &4
8800. Biodiversity Conservation Technology AYETFoFA

HE
8900. Bioresources Production and Utilization, N.E.S. €2 £F%A] &+ AEAY YAk o]87)<4
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g % ol87lE

I. Biosafety and Bioefficacy Technology A% ¢HAA 2 A E8A Hrple
9100. Safety Evaluation SHHA H7}7]%
9170. Clinical Trials A4S
9200. Safety Management SHAA #e]7]<:
9300. Environmental Assessment $H74%98F47}7|%
9370. Biodegradability Evaluation %314 717«
9400. Bio-Hazard Management A& A3 &e] 7%
9500. Bioefficacy A2|&4 H711%
9600. Biosafety and Bioefficacy Technology, N.E.S. B¢ EHFE A &+ AEekAA 2 AHIAH7V]&

J. Environmental Biotechnology $4AH-&387|&
0100. Clean Technology ¥#47]%&
0110. Process—Related Clean Technology &4¥## HA 7]
0120. Biological Agrochemicals Development &5 Sk/|e7]&
0130. Biodegradable Material Production %314 241 A<«
0200. Environmental Pollution Control and Management Technology 374 2.%1 Ao 2 #e]7]%&
0210. Air Pollution Control and Processing th712.% #|o] 2 A z]7|+

0220. Water Pollution Control and Processing +22.9 Ao] & A g]7]<&
0230. Soil Pollution Control and Remediation ESF9.9 Alo] & E7]<
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0240. Waste Processing 7] & 2] 7]+
0250. Environmental Measurement and Analysis 374 Q@54 wA17]&
0260. Environmental Assessment and Control #7715 o]
0270. Ecosystem Restoration AEjA E7]<
0300. Bioenergy Technology Hlo]QolUA]7]%&
0400. Environmental Biotechnology, N.E.S B8] EF%A ¥+ 7444

of

B

K. Nanobiotechnology Yzblo| QL EH|IEEA
0500. Nano-Biodevice Fabrication Technology W=BFo]Q Az} #| 27| &
0510. Nano-DNA Chip Fabrication Technology Y= DNAY A|Z7]&

0600. Nanoscale Biomaterial Technology Yiw}o]e A&57|&

0700. Nano Drug Delivery System Y FEHAEA|AE

0800. BioNEMS, Nano-Lab on a Chip ujo] @2~ 1}
0900. Nanobiotechnology, N.E.S. €] ®F5A &
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L. Bioelectronics BEXAF
0010.Biosensor Fabricarion v}o] QMM A|Z7|&

0011. Signal Detection and Transducing Al&=4 o W3y
0020. Bioelectronic Device Fabrication AEAAAAF A27]%
0030. Biochip Fabrication ®Fo] 2.3 A%7|%

0040. Microfluidics Technology WIAl+#12}7]<

0050. Bioelectronics, N.E.S. €] EF%A &= AEHAA3E

M. Other Biotechnology B2 #HHA ¥+ AEF3

0060. Combinatorial Biology Z3HAI&37|%

0070. Drug Delivery oF=Hg

0080. Immunotechnology WA 5714

0090. Other Biotechnology, N.E.S. €2 £F5A %+ 7€
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