[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

e Th alabys

/// w)b@’b;i&ﬂ—c,«ﬁj om‘g};
A Floss blag Slds 5 (Ko e ke oKl

(VY48 (65 5,51 00) —OVA amio O o led (it Il

Iran South Med J 2017;20(5): 501-518

S (5598 ga) AR g3 O 3 Al (51 3 (o 9 i)
ol 9! oMl (5 59602

*
T MD) s !
b‘ﬁ‘ sﬂ.&ﬁ sjg.ﬁv"..\ ‘;.ﬁ:}: r}‘& a@‘: suﬂJU@li ‘éﬁl}; s ) r}.\.& e-\g.i.hj}; gu,aJU@li &\1): 6)}\.25 Sy CJG.:E?J J'S}a\

'g|}3_| dﬁ)L»J Sose é.iﬁ f}-\ﬁ dm,ﬁ oM ONS Aoy 6}‘5,;44_# 4‘5JK;=J~'-4_I 8};}&9'

QFIMY s 5 pd —4F/VY dlas 8L 55)

e A~

(Devices) i sl (Parts) el ol pwdige 5 1 b 45 (glhidy oy g 4 1) Sitns (55,50 g0 ¢ owkige iidahw 03T 3,158 55 e
S St 5 50sm 39790 5 s te ol el oS s 5 el 0303 15 a1y (G580 &L (Systems) sl
sl el dge ) Sler shaml 5 8 5 S (o 45 Sl skl 50 dgo 5 S Ol (55518 635155 dher

Blabr (55518 S5 LS5 (S o5 (Flidond ST 50 ((fms 00 53 Slpu Sl ) 85 5o Ll B,
Sty sl ) Sl s Ol kel s ez 53 53 SaS a9 e S 5538 el il a2E T8
A3 B b Ol gl 5o S (S35 g Ar 5 Sl e Camoler K OSUE Sl piS 5 S 5550

S5 Sl FRsi S S e IS N S s el 1 DIl 53 S 3 a8 sl 08l gy laadly
Bl L dlanedgn ol 5 Cojsele /¥ cbaolKils 55 Kb o) slas il L sland ) Ole slaatan I Cole /Y ¢St
3 [0S ($5 P30 4t 8 53 515 (55,5 o 835 03,51 ol (sl Gl 558 3500 /T 183 LASd 5 e g Gl
S S5 I 055

by S 055 S G55 5 29,0 SBCFLu ) 3bml (5l sl Olis S (s3lgin 305 gy D305 Bl 16 8w
Lol 0158 4 (oMl ()80 has ol 4B Sy (iluosly b zmen T pr 021 B O1A (Bl ()50 53 S (555 5m
iy dal g (S (55 e 5 ol g At )3 a 528

AJ'M}A &‘; M sd‘ﬂ\;&) QL:A cb‘) PR a&{j}jﬁ 6‘.&43\.&‘-& g&é:.'-fd 65}3}:’4 LsJ.._..lS b@}“,

Ql_/._:hje,-iﬁ n_/.@.i:ﬁ J<‘”ﬁ (}l& NEHE g‘;{‘.«:_ﬁ S ) rjl& eq&i&)}; ‘Jﬂ)u@b‘- LSLLU: ‘_SJ)LZ.") oo ) .;LE.,E;J _/5]« uj@,..f:‘)__»ie
E-mail: Inabipour@gmail.com


http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VY45 g3 5,50 /0 0 lond / ey I

g b/ oY

2 St Sl s S0 g 0 e
LRTS YR SR NG - T V¥ D O 1 S g e
(Slole glacila, 3 5,08 L Wlg e pyle
i L e gladble 5 Ol Obe  Sougy
0) Al
6)‘)5)5‘3\};{-"-iu‘)f}b&i‘vuj:-i‘w°gv\i-’)"
Jlo 53 oS 5500 sdalie (FRYNMAN) paisls LS 5
Gl w3l 55w 0 4 1y T 875 S Ulge o VM
Al 513 cpl fales So3 Wlg e o oS
3 e i S ke See
o i 5 Al e St 55" b
L b St glaaly oS ol ot (8550
Sl 53 &S dm e (0) SIS e Ol
St S5 5m Ol SaslsT sl s
S S e el s ol
Sidm Sor iy Bl Cl W5 g bee sl
b St S50 45 Sl ol ol S5l Sz
Lo lS b SO55 s o5 S i 6l OIS
ctle s b S S R S &
G L1y e J ool 45 Sl 55 g slatilals
SSdse sbeosts Mg beg $ide S
Sy 48 b s Glate ol 53 %5 0 0 S8 @ e 5
02 ekl S S5 slaslle 58 4 (g5l
S s S a0 ke SN pame M5 5 b
Gl S S o 1y s sbis B St
S5 g (5 S5 s bl 5 )8) e
(9) (ol 5550 Jilwe

e b s & S 505 4 s
ol S s e K £ ean 5 b slad
503535 1) dshw g5 55 opl Ole SIS W5
Aes g (S S 55 1 glos 1S glas )8

ey S (55 8 9

b oS ol Ay (2310 8208 S St (85505
o 1 osdll glas )8 5 SUKGl 51 a sl 55
e 3 0SUS laandy o5 il Sl 5 dulel e
o A gl e S L al pile U
Al anils | gland ;) Ole e S losws o5 Ll 0
St S5 g omige gl a3ST (20155 5
il ki 5 b 8 i, e a |
(Systems) bl 5 (Devices) «lssl (Parts)
ol S (Sl 03l Gl 3 U ngjljf Aib S
S 55500 U155 oo i &y (V)
sl e L3 kg dpol 50 Sope 4 )
el oS F5 s L 5 el

G g St G55 s ol
Coae old 5o L s slajlllia S o
e Sl S slalrle il dlde
s el 5 sl dad gl JS 6 sl slad 5K
St (S5 dgm (s B Sl op e S«
Slosed 4 L S gaabl” AL Ll s
V) das o sl ot 5 At

534l gl 5% g AL O e S5 3 g s
Mor o gatommn (S350 31 1y OF (St (555 o5
My 58 S (§5 530 803 g 03 oS a2l () 33l o0
s el OT e 1B Caale 55wl
I I R
I e SYT3 B3 RELN PO P
V.L:«Q;’-L.Z):JA): (F) sl os g Lael ol W55
(2l e Sl S S35 et S50
S e S 3ledde (slas paly 5 Sl
L T S e

ngjlﬁdsd\éijswl}&}n\jﬁ-\)rkia'-List-ﬁ\

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

O/ Ol pl (el (6 g0 St (5.4 0 a0y ALK (5l (oo 5 S BT

53 bis 3l il ) A8 5l Sl b
L G o kiy gl odige 5L (gt
Sl 3 g o Ly s SlS Glas yod ol
w3l ks ol S0 0L 4 (A) 05 e s sa )
SIS 4 1 ek bl S cl §55 ol Wle o
L Sl slosssl 5 ons slosls Ll b

.,b)l.w a)JJTﬁ

i ol 53l ol St (55950 S Ll 51L0P)
ol 5 ol sl OblS ‘LAMK,UJ@
Olge  dtes b il glasbla
Laimdile (ol sudoms g L% i (1 b7 0 ol 2
S stad sl sles Slas o gl S w03 8 S
ign 3 3l ol IS V) s DL s
Lol & 55 dal 8 @ bl saome

IS ol K oS W5l (65150 ol 5 il

ST (5590913 (5138 31 I (ol JUio g elaisl sla il

699 5135431 jI alaJUio

URpES J3 0 (195 5295520300 Jolge URealS JLo 5 8553 3l gin0 Syt  Jlgu
bowgd 9 U9r BLaSgnL DT -ihio olgb Ghols gl agles g 1) Cowl gSedjy ERERCCRSCRTIN
Salosyo pdaySol 1 o3ud waigo sle jl8gu 4iSL saslo s> sl sl y

oSl gl (sl sl | SoS Ly (g-uSlps (5L gulaiio ) i) Jjes 9 iy j JgUil
bl wigo sl jSlac g yipabic 590 g2 -Siblizo Sgi bS5 Sydiw § 599 hawgd
Olgae 6 SuyS J8 518 b jo glo josd g aiwlS Liwd Gldcudgw oy (1S3l I 3519550 (297

Salas skl 195 5lealalsS sle jIS sl tlunS 53 3319550 ulioad Cunio S P> balo

o=y .:.__JIBJ Algli,0 [RNEAAY F.'A_mg.ij u.l"_u.l:l_j CaS5gw 85 usS S_gi GmWSJI al_sus.'i
6ART A wlgi,0 A2 SlUguazo slasis;lg jlojos g 031 Lk olS 57,31 g Lldé Uguazo
s GhelS | Ghamo LW g BT 1 esol o ool jlus g ol 381 1y

.)Jl)

St 5 Pam IS ladle 5 elazal gla il () ISS

S (59 0 m.abu e K s 1 Sleb
BT S S
b0 ,S clael & A 2108 (Craig Venter)
53 p K ) o ) S d o

Dl Gl 1 sl so 23S sl cnl i

o8 5 Sl Ol Sl S 5050 oo Sy
St S350 Siu sl Ay a3 S 4 O
5L s Yoo Jle s IS e oK lesT s
OpS| on Jy g oKiy Wl 0l Siass
sn laes S bl asbl clael S (gl

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

e A

Jos Olagpls 5 et 5 el sl (gl e
335 0 Joged 035 )l 5 SIS o

Oals EalS (il o e sSas oS ol 40 VU Sl il
Sl Wl oS ol bl Sl S (las saes 4 055
lad b cnl il S5 2 wdd iy 18 Ll 2 o
O L 35 a0l (CHESSIS) ol Ol o 4 45 aaS
Jobe S S b L Jde Bl Se S
(5l Sla S nl g3l Ol e el 4 Sz
o3 asdllas 355 ot 4 aS i I Lgk.ar.mg@)\
Olge 4 il o oS s asee L EL COlE le las S
(V) Lpi o3 2 S 45 0S5 50 (6 s Ol Olije
25 |y St (550 0155 S5 S Ll o i
Ole Sis hls (56l ) & Wled o e Bl 5 503
(S5 Obe pblE 3 o8 ol land )l b L gland
(I 5 SN S e e (ot g
) 3,8 o 3 Ik,

5> a0l (S5 sla el s 55 DNA s
S P Js s edd Gl 0 sl ) D
ol LSt day Ll <58 S5 Kay sy
(Mycoplasma mycoides) bl S Lol Sen

5 gy 4zl OF 4l Sl gims 45 54
Ol o 4 33 OLES il o plonil La0T il e
Soal A s B ) S s glaila,
S 0 UlE e ) St P sila,
o ogio b by LVL @ ol il ol gl
LW 5 (s s (Minimal genom) wes ¢ 535
bols il cpmass el 03ls 13 a1, Tl
DNA iladas a5 ol (i) b g5kl glaas1s
Sl cola 5 b sl el gl b el g
Sl e o iy o3 glas Shas b S8 l32D)
Lpdig oon S8 bess Colg 0 5 SSsl e
O3Sl 5 M8 er gl GBS slacila,
el S Ll ey (St Gl s

Jols 58 5 Lol 31 o5 Ly St (835 el it ke 5 Flbons (3l le (g oS e Joad 53 St (8550 (¥ IS

L;jjlj.:«)'\a.,\.aiw:qﬂjéuﬁbbj\jx@JJ:)J@w;lﬁJi_:lj.‘als;)b')\Q)ﬂA{LAOjJ‘;;wéLde}té‘DNAJ\{J\}Sfuwj

A e Dbl ¢ atesr

! Bottom-up
% Top-down

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

040/ 0l pl (oMl (5 p0r K ($55 5 Armn 5 0y 4L G2 (o B ey BE

Sl gl S gbresEl b Ol
S5 Gy 32015 3 58 S5 s (5 eSY
Olge 4 Ol oo 1) S5 a8l s L;La,(.m;l_f,l
st Bl oS 58 Hlb s b S e
S g3t @ gesls 13 Slulid sy 1y S

SaS o LS 5l 058 el Lol g

S 93 S 5850 b 1,8
S OF St (55050 52,208 5 Sl s
Gl 4 bl s | Sl gla s S
e s 028 JES ) alerdpm gla i)y &S
8 53 olasl il aS S us ) plesd

(s et ae Ay al) Wl asels

(0) kS ramed (K Csy OLS 5 5 StV o
B JIS Gho J-'hus
Lo yiwS jSus Cuag j bhazo R0 o g
9P g j sl Slac GJIgLisS o 3190 9 i) g A 8TL Sy
R g o sl yl ol SIS g i i j 3lgo UL byl b 3032 5ldg Sansud

A516 ju 0 gy Sailiuuw (5 59)gw (slacudlin § jl oS pgle glaoid

sl Jglu
,:),!J'U:T

(Ortogonal) (Protocells)

o uSaol 9 ubiJlgs

: wiluslao o1 b . .
e Led o (¥ 5 lvouloluw
UL ldoc (1g3 L DNA (59T #5909 GibwJ>o g AR

Oluidi slo 1 ol g L glud

Oy Loyl 5 asusld 5 Semom S35 2,08 lae 1S S oo oalinl St 55150 lazilon 5l o5 pske lasns, (PSS

cLa;ufJLg.- O‘l| Ll ugf?: ad 9y 3 9 LM')TL.
oMo 5 138 a5 (655 s J s (slas 1S

4 Stem S5 sm oy ol Sl s 0 S |

L St 58050 S Ll o i oy pl )

R AS e Ol e S 2l G

e 0Ll &8 oS5 5 S 03 o Sl (5ol

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

g bl 0 F

S e 932 sl Sns Ll 2 55 1 Oloses
RN RPN PR PISK CICRISEE b EVR Vg
N il eals 13 Gaa 1y el Sy e
robls (blanl s St G545 slacila, b
Slgal 503 S (5,108 5,5 S S s, 1 S5
L LOSFL KIS oS ) LB L pands
Cred S A e eSO b Sl
Slrosleosls pem &b n pesi ol
v LSS sl w L s e asts
58S i lae st i el ol 03 S
Loaly iledd (SOl S S5 405m LL
S G 1) g Codle sl SIS cail g
Oss St S5l sm &) 2525 LLOVY) s
Sebyn i8S s Bl aS e b1y s Sos
I, 25 0gS| .» «(Regenerative) s 15k
5 S S S Lol el Ol
a1 5 Lo s g iy BT5L S
WL g o oS sl s ey
(s 3lge (BiOprocessing) i o5l
Loobeos (8L bl axwy 5 Mg
o3ls Ol ( Sleys OF g s sl sladsha
() el

5 Sl i 0> St GO Sl 0I5
Libe 65,8 eslaal Obe ade S5 Nl
L R O e Gl el la g o oS 4]
T G sbadsle &8 ol oad osls Ol J sl
3550 Sless Jolse s a5 0is S ki les
S35 3 Ol Ol 3,8 g 15 eslinal
Lh 2 Ol Ol (g g S
Sl S e S 4 s Gk 5l Sk
Oz 23S eoliial a5 e ey s (St

S Ll s fes Kb S sl S o0
Glas 8 (St 5 Ol Sy Eou s Ll s
w o Oldl sl glp S )y lae 5 35S
St 5 anwy Jb s gla, S s ek
5 e3ged 305 Hpd g Opeims sdes Sla Ml
ol Bl elasl s 5 1 B s o e
() das

S3Pam 28 Comy a0 55Kl Oy L
53 SVsame W5 5 Sdp de e 5 S
ek Lo e ol s sl el 5 28
Silsm (Sl Bl bl S5 bals
gl Sl edamg bl Dby o 50 S
ol 4 SaS 5 b oles o0 Oleys 5 slaiy
Lodbed g slge W5 Rl B3 g 015 3150
Setew S50 Ormeer Ll Sls Ol
sl glacsla, js OBl sl feusl lls
05 Sl Gleys Jgke 5 Sleys 0F b 53s
sl ol @ S slaslte (o3 lods
Hlr A oS L sl dal sl 2L
Ly a8 conl sy Jlasl K il s ol o
by e Jole a1y ol e 55 glaasld
V) sl

G5 b Ll e St G50 SE
Js 5 J 25 slajlie dla S oo uibign J 5o
ol S e 2 L pleenss
b St $5505m bl e (b s S5 s
D85 5 pdael e sls Olgsl e el
0 (Personalized) <L S5 3 slaploys L aS
D b 3 el Bl e B 0 ar
S3ssm ol by sl el b 1) pasis Sl

ol S asis Sl cxle sy Sanw

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

OV /0l pl (el (5 g0 St (5.4 0 a0y ALK (5l (oo 5 BY I

S pams sl slezel LB e glasbals
2 oesss o lledd gillely gols aiS ab
Ly oS lagyls glasle i b bagls o g
laal gl edd pwdige Lgl.avw.:j\f)ljj_{:.a
23S el Lsde WE Sk
500 5 58 51 Jle (Artemisining s )|
A ools bl s A5 s St (655 5
lu= Artemesia annua i «aJsl & 50 4 L Vb
53 48) AL slaod JUESI L eyl Lol el
S (S e L ol ) S e

oS S el vM:;K)\
o Mg o4 ,lis 5 (Fermentable chassis)
Ol 5 ol il gyl A5 duza O slasls
A3l Lalss b sla, 328 sl sls al )
(Taxol) J St so,ls s e toenl sal
5 Obias g lagl o Jlays e 53 &S
Db S8l e B O
spir M5 LS sk 228 51 dpast sl
ol ke Ul St e plas e b
sl S8 511 a8 o33l 5 oo pa s gl b
Fesle ol (St (55 25ler ol 2 LS
Gk Sl ol W sle 1 sl
s E. coli s P8 s Gla s 6)ﬂ(,_m
() 5,5 45 ,= Saccharomyces cerevisiae

S (658 g An 55 20l
Jlol 5 Sls do o s Sz 5505 e L
30 ES by o b opde opl (b 5l
o L ge 5 4 S 13 Ol ede dmslr LS
Olo B Oltedils Oledige dmels

B L;GLQ-:;" rj-l& d[ff:- ‘OJ‘KQLAJM

5 St J 55 gbaSl wdige 5 ol L
) Ik 35055550 Ol oo A3ply Lol
Ol s Ly Gl ol 5 Sl
2505 Sl p

Sloys Sl 6 5505 5 5m 5 Ol ol e s
sleod 05 slaolhe 03, 58 a4 b bagslen Gl 1)
Poely slaal J s g bad sl s S
sl bld bagslen (pl 5 D 4 b
Sl 5 0l e ((Cubs (Bl wile) S i
AL Sy 55 OF) Wil e S5y s
ol g badsle ab glagnaslys Sl
Gk i gl W5 5 Sy 5 gla, S
oalital 3l Ll 5 peiadd,y ek ladnl
Wl il Szt G50 ol 25 e
ool 655wy i 3L Sy eyl b
G Sospgletn] s sile e
Sy 0 St G sbila,
ool 5l astle ol L & Wl e o i 2150
SRS w4 do e n a8 AL sl S
Sl g el (S el s St 55 s
3P LSESS S 5,05 sz edes 528
w ol s i L (S s, G S
:.,\..{TL;« L8

Slos sbad sSe sl J 28 (lalsy 5 (fa 2 /)
S gl ls Gl p slpe /Y

3k slad she s /Y

o Lol asolsle g bdle g5l 5 /¥
OF) s sl s

St 550 5m 505 ool Mg 5 23S 5 28 s
s o Sam sy 3 3 e o3, 1y iy e
sl S S5 s GbdlS s

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

g b/ 0tA

St 5 5m s 28 (S S war gL
ol o2 salasl 0868 e i OIS 4l
sl oy 2 UKl syl ao e
Sosbd 5 ol sl (551 (S (gousleS
G Jle gl S oS b, Sl
53 Vs Osabes Yoo 121 (Exxon Mobil) L. s
St b eS5le 53 ST pns Co g WS
&,)18 4L . (Synthetic Genomic) .y
ki (el e VLT L(10) el 63 S
Oh ) &S Sl S 5P A S 00 530S
0y el ol 8wl i Jle V0
el 4 SOl e nl s 2 Hos sl i
b ot g o2as3 ST 05Slen 5 Sl sl
S Sl 03 gad (531Nl Szt (655 5 As o 53
3 lp Ay s St et iy
Sbas o 5 Satw G35l ols s )8
b S G B s M5 (s 55

Byhe ol
395 Gy Sl gl K el samze YL
N JE NPT FRNP Vv R P JIPE P I
sloslgiy 8L 5 Sophaal sBas 0s,f
5o 0kedSl 5 (V) cl e S ks Shas
Sl S S5 rasi Sle 3 sl
S35 S5 5555 sl S0 TDNA gz
535S ol 058 B el sl (108 Ol & il
Sl YoNE Y cla Jle b1 el a2 s

(Y0) el o3 S

% Critical Platform Technology
“ DNA Synthesis Foundries
5 Innovation Knowledge Center

Sl i bl i eas OIS cln
Ol s VY e 5 S (5950 257 50
S i 48 e o1 S I 5 S
S1LL.OV0) 53l oo Jymze | Sler slassl 5 1S
wly el el By e s (il
55,5 Oy T Gl oS ol SO e
oles glaal 51 K1 0T 5 0kl 35 S g

AV 518) 3500 e OLdSSH (gl s st
S5 hrmy (8l QLS 5 K el 528 55 m
3 e 0581 e les S (OIS e son ey Sz
Il 1 ol 53 Smrms (653 502 8,28 55 S 3T
S e 2ol T il Y10 Jle s dizes
2 SIS e s 53 15 Vs Osks 000 )
Jlo 53 5 L3505 NIl o S0l I o oo
| PRGN L S W WP WIS SO | FW I A R 4
SISl psle pl 555 1 LS 45 ol L
L LS e S (5l T ao o 53 S Lles S
wle ol DLl 5 Al o she OT fos 855
Lol ot 51 S .(PayPal) JU 5 5ol < S8
5 (Ginkgo Bioworks) s S b«
Aozt oISl 55 Y5 s Ver Ostes
st 3 DNA Loz Opdie ¥ovplad ol
(s M E G e G Ll b
Rl OIS OLG 5l e IS 0 g sl 03 503 3L 5o
S b LS cal el Ol e Ol
A4S 38 el g eslinad OF 51 a8 a4 Lo 53 s
35 el dte b pba i 5 b b G
OF 4l @l o e Bl Cans oS

OA) b ails plaws

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

08/ 0l pl (el (55 g0 St (5.4 92 a0l ) ALK (5l (o 5 S BY I

e‘) M)‘ &L&J‘\SJ)&& sz 4\.&)},:5J_<13

Ol Rl 55 Kiow 58 g daw 3 gy o) 28
@alasl Ay s il 5y St 5950
WS sl Ly Ol Jelie Gl b elan eslalils
335 sl 5 mlbo bl L LB Gl
Rl s e plil Glysly L gl s s,
ol as el Eada S Slals )'l_u\v..':;;
Sl b slalsls glad, Sl Jew oo
ol s e Gl slel S an gla il
Sl By Glaslil oS sy sl ol Slae
Sidsm slp Sl s e e 3 6 5Slobes
ol Al e plasgiS s Wl sy S
i s Sl 1y plaelels 4 anb 1) (658
Gosld Sy AL e3ged LS Al
SHo3WS 5 S5 (S5 (s S35 5 e
b b ol 8 daes gbeas o Sl ol e

(Y8 Ly s
23 S (54 g oy AAE 55 (gl s
I T G T R
Oper 1) o moler & 55 sl 05055
SO e 3 OIS b 5 528 oo 4l
Al o 1 VU Sl e 53 axel Ol (6 5
Szl 45 0dys 8 SO0 el Lk iy ol 52
S 5 St P ey g O

D5 e S5y Lo

¢ European Academies Science Advisory Council (EASAC)

"(EASAC) Lyl SeaslST pske 3,5 sl 5
sae slaspiS ede Lo la ST Ll &S
Si8sm Ol Ly i3S el Lyl apslous]
CanSl 5 ede Glacs b il Cr S
e oSG2 N e ime “opr
S Salen 5w s g L)l sk
S el slailedar 55 (ERASyNBIi0) Sz
AV sl SLESIYVY e s 1y s

s el s (bl slaosis 31 ol o
sl ol b St S35 GASOE 4 ke
5 oAl S (Sl S Olg e S ol
Wl oo cpls 534S L a0 <=U Rt
ST Gles 28 Slew Slelusl 550 Olwstia
AYY 5 F) Lled

&3l Ol Sae Oliw sk 53 a5 Sl el LI
Ol iy Oasm lp AL b St (65550 <O
Ol ey Al 5528 0l (S hay DORms 315508
Wl OF 5 sty dagls (glne sy die
V.:,....:MjS\ a5 duy o L a5 (YY) Lles S lem
OL3 1y ol el Sls (5528 ol 55 5450
52 &S L 2 ol (YY) wil Sz 5550 )
oo ama s Jb= 5 5 a il glaysiS ples
ol S il 3 oS das o 0L el ]
VL Olws 53 (St Sidsm Sry S0
b b e 558 53 (Y0) Al G el suee
Sk Gl 1 olin s ST 8 sy o
L bmal s o ol ol qal b Sz (5555
o5 Olpl oo sz bl s 4 e

LSLAO‘) PRAY 9 LAJ‘J_:\('.«;?: LLAJ).:.Q\) u&:)l-:.’)?d

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

g bl 0

wloid yoylo glosSud
Lol 8

L9l OgsusaS B o J1aSeulo juw slaglojlu B Syt glss ol S sy W
P30 g ;Sus Lo gasgd (oan b3lolSudisy (5laowols 4 9) ERASynBio W

Bloosls g 5 glud jl
oid pidoy jL

S S35 1 ERASYNBION 3l 51 oles (F IS5

3503 odalie "SYNDEIC (b 4 IS ol Suoze LI
OMS aaliy b 2l Oly Yoof Jle s oS (10)
g dasly 4 Szmee s sl L sk
5 SeoalST glaia s 038 1 SKen ks sl
ol 5> e S s sl B s e
Fe Jide G SYnberc Jus . les ¢80 1 as e
L sosld Gy szl Oals 13 Ll o ()
5 sy kxS bl eses Al sl
P4 pamie (Shs s (Shde > el G255
il S e S Olge 4 &S ool Of Synberc

Colda ) asel ol g 5 S e glahass

7 Synthetic Biology Engineering Research Center (Synberc)

S GW S1e o180k sl sl /)

St 5852 S0
S sy Ol asld opmly ol sl Jae s
Sidlam ln b b Siasy S nils e
Gl 5 Gl ed b @23lI8 e Ol Szt
Sl b gl (Snd OGS i ey
23S a5 g, Kes  Sialen 5 2 tibils
g paral el olSKiasn cnl ol
e 2 ) St S laelsn ol g
Rl s Sl 1 s o3l 5 kil bl 4 e

53 05 b o 55 0 ol bl 5 (>

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

OV /Ol pl (el (5 g0 St (5.4 0 a8 oy AE (5l (oo 5 o BY

S3 0L 4 Ll e 558 bl b 63 s e
Slogrs S8 kb pa a SIS 55 oS 05 S
Ol b1y (58 malyt o)Ll 0T 4 S0s iy 53 <)
Sl 055 53 St (5 gm J S 0 23108
Aol adgs a4 St (5550 a5 S 257 5
slalg 5 GpSKs el (Ko 85
b ile S Sslam 4 aly slagsli
Ol 03 5 ol sladshe lagspsld 5 e ske ane s
RCO PR TIN JRECS S RS -

S S1e SIS Ol s (83,08l rr 3131
Sy 25m5n Sl QB s S (655050
S Sle gl &S Ad el e sl
Sidse Slp ssmse SN Ol (DU
5 SensSan Sess lednl s 5 Seasd (IS
i 3 g dimo s codin] Sl (glags sl
S35900 gbacarle n5 b J 81l & slos
S5 A 53 (Sen B S e il g5l e
3555 ples g S (St 5 s U5 S e
$55 Olar 55wl el slSs Sl sl dal s LS
SYNberc s 5, 5l doys AV S ol ole o sley o8
Gl Gadio (V4) S5 8 sdge 4 Y)F JL b |
Ll o 5 (O3l e Lo sl 5528 018 s,
3 sl gla s gl SAI S avass e
Boej 03 sy Sl S Sl S S
Ales Sl 0 St 555

slady Ol Cila, po3 3yl
Ol Zilny (Jos 5 (S il jolas 01l s o
Ole Oldllas” (lles S o g i |y slady
Jm o mel S e w gl

eSOl o |y Jde e (04) Wl e
o3 2 a8l S 503 1S slac sl 5 &S
5 e 3L 1y a3l s s (g5l

°>J:w§;.l.ijsjj gome glactle s oy Ol s
Lile Lsls 35 (o5l s sl slaslLisl
ol 53 Ol Dl (5 s (S350 50 (pazs
O ST -COWNS PR V) SRR
by osld 5 ede Sisles (gy5l i
3l a8 54l o e Sl 3 pl L) e
5SS Ok DLl sbxl Gl S o
dor el slml g il 05 5a5 Saalen
3 & by JalS s mbe jarass 038
(L 3 oph @l g el s Slises
Gl ey dms sl W5 e sledy J
S A3l Goseer Sl oskd 5 ede Sisles
o o 53 1 Gl 5l 5 oS Salen 2K
sbasle g5l Ll o Jde o 30l Ll L)
GOS0y 5 5 eased wngr Sl e S
St 585 a0 olast] 8 s gloalinss
P s olis Oss ole cpl &S Sl 02) 5k
Sl Gl el S (AS s
Sl 0 slgiing OECD (g 5o 5 4 iy sl 58
Slr Sl 5 Fanza oS Lol pl Olesla ol S
S s S 3y SMgd 035 e
) S 03 305 e Ko

S s 55 2l 53 Ol o (ol i ol
Soster Sy sl 5 ele sl ()sld
Glsdl g o ) Satew P S S
Ol cpss e 5k el Ly oo pl ann s
oiass 55 St 50w JU6 Sy 22108
Sel&iils 5 ol oy 5 K55 ks o

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

Ol 3525 plondl (g ks oy il 13 Lk oo
DI s sy St 5 Pam JolSS 5 Al (SRl
s el Sl D58 B 1S g
A5y S s sosks 5 fde Sl s O piS
S p ke Olialils (1S 0y 5 (ol or e 45 el
03 5 Koz gad OGN ) cmign pole 5 (S5
5 sl pile OS5 S ol LOKe s
S5sm wmms hos 53 Klge o goladl

L Jos 3l Sz

b Bl p wlbiad ga ol S solo i g 5 01,
SIS 5 oo SRl

S oo lsl Ll sds oo i Ll
ailaia OIS 8 sl 1y Slanm s 5 550l 5 sy
GLol&isls b 5 pad iy a5 o iulel dilane OMS o3)
5 Sk bl g adee OIS e s i
B Slalope 0 35 4 amie gle gl
lailaie (o pii(gd 5 03 gad aturr o 1) 555 AL
ZJ;iTLS{\ijbJ)'\mlﬁ-ﬁ)’\x\rﬁi{dybctﬂj
Cuosele Slae Olen ol 5 dias Gyw bl oyl
slaal (RIS3) alhads ga (@lﬁuwu") u’»‘;
OSe &L slasl i S LT mlr
(YA) el

ol St S5 foe 3 LS pl Olex 5
S 550 S S Gl o 8 il 65
33 55 1y aalel sble O3S s sle slaolKisls
i 5 oS Gl taws 5 S
ol s e 1S St 555 glas 8
esle 5 sl s b 5 blalls
33 opl o3 Olmdy pwdige psle o (Sop e

8 Platform Technologies

S 810 & Ol i o8 A3l n oz b 5 03 28
Ole 31.OV) “Cstls O 4 oo L oazd, KL
Ol Zomle o 2l (St S3dlam (s psle
Sl 30 o dndy ol 5 5kS gl s asls | (glaxs
OSLS laans, 3l Oludige 5 Olkiadils &
(A8 et ekige ke (el Ozmen
3 6Ll psle Olalils OB 58 oy 5 Jaes
S S bbbl s Sledbl (555
(el psle Ol o sl il Koy
Slp e OIS b 5 SUbsaladl pbo GBS
S o 5 St S5 g sz sliws Syl
L amslr glasls 5 auls el slasl glis 5 axelr
(T0) s 53550 3l Sy

o land; Ol Sdba,y (ol sy 5257 51 (65l 5o
0 33l T ame 5y St (S350 5 SISOy
2 6ol 5 St 5850 S o e Gl
S Ulse 4 SYNBD) 0kl bl S
30 ol s 45 L el Yord Jlu s glazd, Ol
S e e s Al Sl s 6;—<i> S
Bl 03 g5 5 sk Sbb RlB crse
Oba S oo p ot 5 Sosls s OB
S bl 1Y) s 5 s Glapiiss 5 Caro
S ol Gl S b a8 s sla=s el
Sl s S psle Lol Ole S s
Sl 53 gl ool 5ol (i 5 0 le
S S 53 o5 o5 Jas Gl S 4 gl Ol
s s Oledge Lpam Ol (S (85505
D el b S S i psle Ol
Slaa 5 Spie glaes S8 LSl by

S Ol ( Q5 5S1,m cpl 55 lazd; Obe s

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

OVY /Ol pl (el (5 g0 St (5.4 0 a8 oy A (5l (oo 5 o BY I

4 S5 Dbl Oler 5 gl ) (Gl slacilsls
Cyge o s (00) s L oled St
3 Fow gl (b ann 5 05l St (545
(Sladde i Slerdsisn DNA- L JIy
ARBOKel (e s s bl e
S sl ol Sy 5 S2 a8 war s Lo
S 4 i il gble &Sl
S350 she A sl U s il mass cailiatipa
Ty P e (Y-S PTG CURIE Vet
O i3 Slp oo cnl ramass (5l 5 Sledbl

ESPI PN PRI
JFLICIESCIPIS P JUPCS: S5t SV ST TR IV
S S5 slbale 5 Dol (ladad 4w
G oLl G el el 5 b
HB ol (S5 Sl ol Jlel) &5
Gl DY a5l 6 S 8 W5 sl s eap oS
DS dadl s b Sk o siasl 3l b 6358
fn g5 ol Al 55 Dy b gy 4 gl ailir
Ll Jos ol oS )| Oz Ll o law |
o3 g adkie 53 Jgel ey Sitew S dsm Al L S

2 g ey e g S el Madls Ao e

Plp Sl Gl o ol poler 2l
S58sm oo 33 L a8 Sl bag 05,
< o

3 SR ab Gl o s w0 ax g
S Nl oS wlsly el b plied s
Glaxd,; Ol Ol 3 5 Llas LIS gland; glaj
ar g oy BAE e glacs ol S oSl
Slr Sl S o Al S 555
LSJISJMJLSJISJLL;)‘L;NMJS&GALWJSQ_:\

52 Bl ann 55 4o o 53 5 gad Sy (a8
Sl 5 adlae IS 2 sl Gloirs s slbe
25 Glas sl 6 S s Satw 5 WS
SOkl gladble Wil sl e e
Olgsl s cotle gla IS5, (sl il
Jsle (Assembly) s sles 55 5 bals
sla iz Ulg o 5 bas S ds e 5 DNA
Y gamn I 5 ¢ Al () L8 S
() Sy Jshe Ly slaoleys < lays
(Lo jases 13055 4) p g 3w (Sld 5 ) 3l 5o
3405 Sl

b St $5a0sm o  NIH s Jle 1,
Cole a0 1y Sl 5 (g Sy Glas )8
NIH 881 e I YV o L5 s s o 3
MIT 55 5810 60 50 Sloss iasn gl S
il 5 Sl ol oKl Koy a2l
s Sitew $5Pam dres g ot
el s blS GS1e ol 51 KaaldS a Bl L 3l
Ol 4 A8 o s 1) 355 ey sl sale
sbolbe 51 MIT Sz (555 S0 aised
G256 5 025 = g RNA &L Sz
3w slad s bl g poaal S glad s
S el S s e glad e M5 g
JRA Gl Gl ek glacila, 5 bs ol
Sromaly SsSB4 pslie slag,SL 0ol
sl 03 S

sbdle o Y5 Gade Y lﬁ;-l NIH - ooan
5 silial o8y 5 ST, o &ils 40 Yo VA LYY
ools jola | el oY pame U r)jj" Wl g
2 b YV s W55 caiS O Gous &S

3535 s Wl WilS e oS Sl g5 AL

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

59 53 (Y0) il s, (S 58
(o e () el S i
(S35 sbaalele bt (5550 (S e
Ll a5sal 5 4 i Golsp geas slags sl
138 sl o 055 ST laesls SIUT 5 Sl

S 585 I3 035 (03 50 102y 5 18,
nalr 03503 5853 5 3l 8T (s, S5k 5 Sassal
Ll St SGge Sl 45 Sl Ol
53 ehled Gl amals gl ) bagies g o 35
I A1 ol el Sl Sl (R0l e
4Ol 03S 30 5l iy p 5 OLS o S
Ay 53 L5 e SIS g Slosed 4 5 BLS ) 50
A5l e ol (hlST ALl e 53 OT 26805
St 55 035 30 02l S 55 31 0)
il s s Ol aeler GG 5l 15 e
Ol LSS Ko 5 Gt lamn 4 gl ¢ s

0F) dalSe 5 ade 5 5D fils
I Szt 3 el i slasiS 5
by (YN 5 A) Wles S 5Ll dhaugie mlavs olite
Lo o2l by MIT Lo 5 Ol s (53l 8
3,8 Jols sl B 3LT Sl 05 ol o8l
514 3 s DNA Jlazl DNA Slelss (s 55100 PCR
Ol glaailels a5 0 J 28 Ol 5 Olige 5L
Cla.ﬂ 03 3 G (YY) cd e S V.Ja.i O3
2 O RIS 5 Ot 5 Ol (Jler
5055 &S,5 " IGEM O pren 26, el
By aely cpl s o QL) s el s
Sidsm Jyol g o3 i 5Ll Yoy Jl s & MIT

% Massive Open Online Courses
¥ |nternational Genetically Engineered Machine

Sl ol Obe Sl Ol b adb s |
58 Gl 1) wose ol Oy 5 el Szt
Jols smdl 5 ouSKin 5 00 51 i bgl sl
Lo e sla il Okl mhl. SIS

s e &) 1 Ll b s
o Ol S e wws o, AL
2 oxos Mgl WS s el
sl @Wles bl gbls js b glaelKisls
L ot (55050 5 St (55050 gl a2, Ol
A Saogele ol 1y (ipel Al 538 (s
Pl S 53 S g e (b adaie OIS
S Sidm S Se s sl Ces
5 6 bl Dbl Sl 4 Ol
S35 3 S 335 05t B 3ged g8l 5 Sy
2 S gl Slal ol Gl S
L S S550sm il Ol oomed 3 g
ol & el o b sS4 Ol miils gl
@ Glaslps sle 1ol e gy s Ob il
055 b s s sbdsle W5 5o e O 50
SR S 3l Sl 5 S LS
el S sl 03 Sl slaasl b
48 oy o e b ) Wil s 5,5
55 *(MOOCS) o3 2.5 5L oW slas, 33 &) 50

(5,8 o )13 0L gmiils L
Oba Jyol 3ol (ol IS e il 8553 )3
Gz Ole H ( JoSS O i 6553 3 5 gland,
(Wet-Lab) ;5 oKalsl o = os,lie L
53 OB 2 5 g5l die 5 dige b (S5 s
oo olemml Glaair 5 5yl ] slae 2

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

0N / O pl (oMl () pmr S (55552 Arme 5 0l 42 62 (o 8 ey ST

St 5l 5 ol lad b la il an s
S350 Sl U5 r b asl ol Ol oS lails
O3ged ;555 b orzmes s SO0 St
Cxo 0S0S sla yisw OB Al Ol el
5 A S S Sidsm Slleia o e

adls |y glpwas 28 (Rl pl 03 S 030 5 Sitpws
O30l 2l 5 Ol SIS (b samzils -l opl 3 ol
S5 sbaalle gosler 5 b s Sl
Gl 5 54 5 BIOBFiCK ladad 05 S S 5 L G

(A) S o Bl o (gl go
sbaasly &5 b lipse 5is 5o aled
el &Uu 05 ol ck.—-l 33 1y last ol

Ol 2l Gollwl (59802 (5l jo St (5 59)94s (5 lgadis ol y uluds

ST (5 7o) 93 (51 Uidg Ju e 5140 (5138 ¢l

lowid oyl sl

09> >yl

Mlm,& wl_,s I:I:JJS.Di.D
GJlw 68wl g (g0 paw UlloT 8uly 4o

09T Pl 48 5l s sl (59 a5 U jgol
Sl (5 59)ga 6uo pe g IS (59405 Il s 8395

Saifiow (5 59)gas SIS 3 S 503 50

Olpl sl (g5 50 Sl St (655 3lgning ol 285 (0 IS5

5 bo SBuLs piS e gl slaslys
Slr 3lgiag Glas paly oS L pa 15 5L cps e
el 5 oxeb (Satw S5l arw s ol ALl
e ol JlS5 U ol s 13 Cas 1y il ol
S b1y pgs (LSS oy a8 Ol5 0 58S o
el 5 gladn Lo 55 B, 5 3lu)les

Qm‘ab;@)}ﬂdbﬁj)ﬁ)}wuﬂ)\il

S S5 P ar g5 ol 4l gla 2l
WV 51l 53 L 0 Lol 2 ool (a6 8Lz
5 St slaalg VL e Sl ol
Lle) 555k 5 Els dme g Koo 3 (IS il
958 ok BB 53 S (S5 5) s A T 2le 23
g 5 Sy phare plis SO Glacln 55 5
S NV ol Sl prames 5 (o3l 5 e

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

VWA (53 5 531 /0 o5led /gy Jl

5 S S 2SS 5 A Gl Sl
S s Sl 5 e el 4 b e Bl
Sl &3 505 e 1y Ll s odes sla il
Sd sl 5 5l gy (Rl amn 5 0 g0l il
Gl 3 ged o3l (Al g0 3 52 50 528 53 oS (3L
L St (550 40 by o sdkas gl Al ¢ filos
)Jdﬁipwlzsliqul&mgwlaﬁq
Rl Sos sl piS S (g5 g oy 4kl
S5 Bl 08) ol ok axstls s s 4 ¢ s
Blle wl 638 Olgis 555 YV 35055 55 5
NV guamms (sl (Sl 5528 53) 3y pe Sl e
o SN S e e (SES B ki
o) 53 45 St (S5 P 85 wlige SlapnilS )|

ébﬁbw
Oy ediy by Ml ola LSk
.\”M‘GJ\,:»..!

References:

uw LS}}J% o\) PR L J}'Jgfa b.’uﬁuw
anwsl gl golaa YT JL s Ol
B Lol g)}.{ ol )‘J.S RV b g_,<:21,.:.\.~4 63}}}:; u;.)\;
w\ L;?LQ?'J: 6LA4.M>- LS}”" “ cY'\? de e\) PR
B Olge b sses e OF (ile s 5 ode
QJJ‘};:J&AS)‘) QL:,..: 4“&....1)' )L.a.l;\ 6‘f L5:'w"ij
Sl O Ao 5y St 550 2SS EL )
Ll 8 55 St (654 50 0o S)Jq slacs o
O 53 ol b e Bl cpl (gm0 oIS Lo e 5

(YY) el
Sl (sl 4 by sladon nl il
S do a8 G a S Olex 5y (6,58
S Lol Lol s b 55i8 el bl
)‘ .J).Q..' .bk}v.‘ 40.4\.'4“] BEISEL Q‘J\.«?_ &G 6Lﬁdl.w L ‘ab

B8 (e O el Cgr (K3 (g

1.Synthetic Biology: scope, applications and
implications. 2009. Royal Academy of
Engineering. (Accessed 29 Oct 2017 at
http://www.raeng.org.uk/publications/reports/s
ynthetic-biology-report).

2. Briller W, Gansberger M, Hochegger R, et al.
Synthetic Biology. 2014. (Accessed 29 Oct
2017 at
https://www.bmgf.gv.at/cms/home/attachment
s/2/6/8/CH1052/CMS1422371020012/syntheti
c_biology_02122014_final.pdf).

3.Benner SA, Sismour AM. Synthetic biology.
Nat Rev Genet. 2005;6:533-43.

4.Emerging Policy Issues in  Synthetic
Biology.2014. Organization For Economic Co-
Operation & Development (OECD).

5.Philosophy of Systems and Synthetic Biology.
2017. Metaphysics Research Lab, Stanford
University. (Accessed 29 Oct 2017 at
https://plato.stanford.edu/entries/systems-
synthetic-biology/).

6.Ding Y, Wu F, Tan C. Synthetic Biology: A
Bridge between Artificial and Natural Cells.
Life (Basel). 2014; 4(4): 1092-116.

7.Holdrege C. When Engineers Take Hold of Life:
Synthetic Biology. 2014. (Accessed 29 Oct 2017 at
http://natureinstitute.org/pub/ic/ic32/synbio.pdf).

8.Synthetic Biology: An Introduction. 2011.
European  Academies Science Advisory
Council.  (Accessed 29 Oct 2017 at
http://www.easac.eu/fileadmin/PDF_s/reports_
statements/Synthetic%20Biology%20An%20I
ntroduction%20Feb%202011.pdf).

9.Peccoud J, Isalan M. The PLOS ONE synthetic
biology collection: six years and counting. PloS
one. 2012;7 (8):e43231.

10.Kis Z, Pereira HS, Homma T, et al
Mammalian synthetic biology: emerging
medical applications. J R Soc Interface. 2015;
12(106): 1-18.

11.Courbet A, Renard E, Molina F. Bringing
next-generation diagnostics to the clinic

http://bpums.ac.ir


http://bpums.ac.ir/
http://www.raeng.org.uk/publications/reports/synthetic-biology-report
http://www.raeng.org.uk/publications/reports/synthetic-biology-report
https://www.bmgf.gv.at/cms/home/attachments/2/6/8/CH1052/CMS1422371020012/synthetic_biology_02122014_final.pdf
https://www.bmgf.gv.at/cms/home/attachments/2/6/8/CH1052/CMS1422371020012/synthetic_biology_02122014_final.pdf
https://www.bmgf.gv.at/cms/home/attachments/2/6/8/CH1052/CMS1422371020012/synthetic_biology_02122014_final.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwib-Ze6qJXXAhWFrRoKHb5ZDKAQFggtMAE&url=http%3A%2F%2Fwww.oecd-ilibrary.org%2Fscience-and-technology%2Femerging-policy-issues-in-synthetic-biology_9789264208421-en&usg=AOvVaw3ZCLoZhVV0nLgehyRr7cgj
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwib-Ze6qJXXAhWFrRoKHb5ZDKAQFggtMAE&url=http%3A%2F%2Fwww.oecd-ilibrary.org%2Fscience-and-technology%2Femerging-policy-issues-in-synthetic-biology_9789264208421-en&usg=AOvVaw3ZCLoZhVV0nLgehyRr7cgj
https://plato.stanford.edu/entries/systems-synthetic-biology/
https://plato.stanford.edu/entries/systems-synthetic-biology/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25532531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25532531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25532531
https://www.ncbi.nlm.nih.gov/pubmed/25532531
https://www.ncbi.nlm.nih.gov/pubmed/25532531
https://www.ncbi.nlm.nih.gov/pubmed/25532531
http://natureinstitute.org/pub/ic/ic32/synbio.pdf
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Synthetic%20Biology%20An%20Introduction%20Feb%202011.pdf
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Synthetic%20Biology%20An%20Introduction%20Feb%202011.pdf
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Synthetic%20Biology%20An%20Introduction%20Feb%202011.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kis%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25808341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pereira%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=25808341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Homma%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25808341
https://www.ncbi.nlm.nih.gov/pubmed/25808341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Courbet%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27402339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renard%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27402339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molina%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27402339
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

OV / Ol pl (el (5 g0 St (5.4 0 a8 oy A (sl (oo 5 o BY I

through synthetic biology. EMBO Mol Med.
2016; 8(9): 987-91.

12.May M. Synthetic biology's clinical
applications. 2015. (Accessed 29 Oct 2017 at
http://www.sciencemag.org/custom-
publishing/technology-features/synthetic-
biology-s-clinical-applications).

13.Evans A, Ratcliffe E. Rising influence of
synthetic biology in regenerative medicine.
Engineering Biology. 2017; 1(1): 24-29.

14.Cachat E, Davies JA. Application of Synthetic
Biology to Regenerative Medicine. J Bioeng
Biomed Sci. 2011; S2: 003. (Accessed 29 Oct
2017 at https://mww.omicsonline.org/application-
of-synthetic-biology-to-regenerative-medicine-
2155-9538.52-003.pdf).

15.Think synthetic biology. 2016. Ontario
Genomics. (Accessed 29 Oct 2017 at
http://www.ontariogenomics.ca/synthetichiology/
Ontario_Synthetic_Biology_Report_2016.pdf).

16.Eight great technologies. 2013. UK
Department for Business, Innovation and
Skills. www.gov.uk. (Accessed 29 Oct 2017 at
https://www.gov.uk/government/speeches/eigh
t-great-technologies).

17.National Bioeconomy Blueprint. 2012. Office
of Science and Technology Policy:
whitehouse.gov. (Accessed 29 Oct 2017 at
https://obamawhitehouse.archives.gov/sites/de
fault/files/microsites/ostp/national_bioeconom
y_blueprint_exec_sum_april_2012.pdf).

18.Rejeski D, Fellow G, Center W. Synthetic
Biology in the United States: A Brief History of
an Emerging Innovation System. 2016.
(Accessed 29 Oct 2017 at
http://platformvaluenow.org/wp-
content/uploads/2017/06/SyntheticBiologyCas
eStudy_Rejeski.pdf).

19.Si T, Zhao H. A brief overview of synthetic
biology research programs and roadmap studies
in the United States. Synth Syst Biotechnol.
2016; 1(4): 258-64.

20.Clarke LJ, Kitney RI. Synthetic biology in the
UK - An outline of plans and progress. Synth
Syst Biotechnol. 2016; 1(4): 243-57.

21.Next steps for European synthetic biology: a
strategic vision from ERASynBio. 2014.
(Accessed 29 Oct 2017 at
http://www.evolva.com/wp-
content/uploads/2016/01/EU-Synbio-
Vision.pdf).

22 Workshop on Synthetic Biology. 2015.
European Commission. (Accessed 29 Oct 2017 at
https://ec.europa.eu/health/sites/health/files/scient
ific_committees/emerging/docs/ev_20151210 b
ooklet_en.pdf).

23.Singh V, Jain R ,Dhar PK. Challenges and
Opportunities for Synthetic Biology in India.
Curr Synthetic Sys Biol. 2014; 2(3): e112.

24.Singh D, Dhar PK. Exploring the Future of
Synthetic Biology in India and its Probable
Pathways from Infancy to Maturity. Curr
Synthetic Sys Biol. 2013; 1(1): 106.

25.Gronvall GK. US Competitiveness in
Synthetic Biology. Health Secur. 2015; 13(6):
378-89.

26.Hayden E. Tech investors bet on synthetic
biology. Nature. 2015; 527: 19. (Accessed 29 Oct
2017 at
https://mww.nature.com/polopoly_fs/1.18715!/m
enu/main/topColumns/topLeftColumn/pdf/52701
9a.pdf?origin=ppub).

27.Nabipour 1, Assadi M. Infrastructures for
systems medicine in Iran’s health roadmap. Iran
South Med J 2014, 17(5): 974-92

28.Nabipour I, Mosleh A, Assadi M. Role of the
future creative universities in the triple helix of
science and technology corridors. Iran South
Med J 2015, 17(6): 1068-89.

29.Carter SR. Synthetic Biology and the U.S.
Biotechnology Regulatory System Challenges
and Options. 2014. J. Craig Venter Institute.
(Accessed 29 Oct 2017 at
http://www.jcvi.org/cms/fileadmin/site/researc
h/projects/synthetic-biology-and-the-us-
regulatory-system/full-report.pdf).

http://bpums.ac.ir


http://bpums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/27402339
http://www.sciencemag.org/custom-publishing/technology-features/synthetic-biology-s-clinical-applications
http://www.sciencemag.org/custom-publishing/technology-features/synthetic-biology-s-clinical-applications
http://www.sciencemag.org/custom-publishing/technology-features/synthetic-biology-s-clinical-applications
http://digital-library.theiet.org/search;jsessionid=4wgon2phoak0w.x-iet-live-01?value1=&option1=all&value2=Angharad+Evans&option2=author
http://digital-library.theiet.org/search;jsessionid=4wgon2phoak0w.x-iet-live-01?value1=&option1=all&value2=Elizabeth+Ratcliffe&option2=author
http://digital-library.theiet.org/content/journals/enb;jsessionid=4wgon2phoak0w.x-iet-live-01
http://www.ontariogenomics.ca/syntheticbiology/Ontario_Synthetic_Biology_Report_2016.pdf
http://www.ontariogenomics.ca/syntheticbiology/Ontario_Synthetic_Biology_Report_2016.pdf
http://www.gov.uk/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjd_Oras5XXAhUNZFAKHRrPBXEQFgg4MAM&url=https%3A%2F%2Fwww.whitehouse.gov%2Fostp&usg=AOvVaw1OabatQuXCd42N7Nwyrh4r
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjd_Oras5XXAhUNZFAKHRrPBXEQFgg4MAM&url=https%3A%2F%2Fwww.whitehouse.gov%2Fostp&usg=AOvVaw1OabatQuXCd42N7Nwyrh4r
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjd_Oras5XXAhUNZFAKHRrPBXEQFgg4MAM&url=https%3A%2F%2Fwww.whitehouse.gov%2Fostp&usg=AOvVaw1OabatQuXCd42N7Nwyrh4r
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/national_bioeconomy_blueprint_exec_sum_april_2012.pdf
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/national_bioeconomy_blueprint_exec_sum_april_2012.pdf
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/national_bioeconomy_blueprint_exec_sum_april_2012.pdf
http://platformvaluenow.org/wp-content/uploads/2017/06/SyntheticBiologyCaseStudy_Rejeski.pdf
http://platformvaluenow.org/wp-content/uploads/2017/06/SyntheticBiologyCaseStudy_Rejeski.pdf
http://platformvaluenow.org/wp-content/uploads/2017/06/SyntheticBiologyCaseStudy_Rejeski.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Si%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29062951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29062951
https://www.ncbi.nlm.nih.gov/pubmed/29062951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=29062950
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kitney%20RI%5BAuthor%5D&cauthor=true&cauthor_uid=29062950
https://www.ncbi.nlm.nih.gov/pubmed/?term=Synthetic+biology+in+the+UK+%E2%80%93+An+outline+of+plans+and+progress
https://www.ncbi.nlm.nih.gov/pubmed/?term=Synthetic+biology+in+the+UK+%E2%80%93+An+outline+of+plans+and+progress
http://www.evolva.com/wp-content/uploads/2016/01/EU-Synbio-Vision.pdf
http://www.evolva.com/wp-content/uploads/2016/01/EU-Synbio-Vision.pdf
http://www.evolva.com/wp-content/uploads/2016/01/EU-Synbio-Vision.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwimnt2YmZXXAhWLuhoKHWykCYYQFggmMAA&url=https%3A%2F%2Fec.europa.eu%2Fhealth%2Fscientific_committees%2Fevents%2Fev_20151210_en&usg=AOvVaw1wqiGllCCcb8mg94aaBZP6
https://www.omicsonline.org/open-access/challenges-and-opportunities-for-synthetic-biology-in-india-2332-0737-2-1000e112.php?aid=35157#a3
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gronvall%20GK%5BAuthor%5D&cauthor=true&cauthor_uid=26690379
https://www.ncbi.nlm.nih.gov/pubmed/26690379
https://www.nature.com/polopoly_fs/1.18715!/menu/main/topColumns/topLeftColumn/pdf/527019a.pdf?origin=ppub
https://www.nature.com/polopoly_fs/1.18715!/menu/main/topColumns/topLeftColumn/pdf/527019a.pdf?origin=ppub
https://www.nature.com/polopoly_fs/1.18715!/menu/main/topColumns/topLeftColumn/pdf/527019a.pdf?origin=ppub
https://ismj.bpums.ac.ir/article-1-611-en.pdf
https://ismj.bpums.ac.ir/article-1-611-en.pdf
https://ismj.bpums.ac.ir/browse.php?mag_id=39&slc_lang=en&sid=1
https://ismj.bpums.ac.ir/browse.php?mag_id=39&slc_lang=en&sid=1
https://ismj.bpums.ac.ir/article-1-624-en.pdf
https://ismj.bpums.ac.ir/article-1-624-en.pdf
https://ismj.bpums.ac.ir/article-1-624-en.pdf
https://ismj.bpums.ac.ir/browse.php?mag_id=40&slc_lang=en&sid=1
https://ismj.bpums.ac.ir/browse.php?mag_id=40&slc_lang=en&sid=1
http://www.jcvi.org/cms/fileadmin/site/research/projects/synthetic-biology-and-the-us-regulatory-system/full-report.pdf
http://www.jcvi.org/cms/fileadmin/site/research/projects/synthetic-biology-and-the-us-regulatory-system/full-report.pdf
http://www.jcvi.org/cms/fileadmin/site/research/projects/synthetic-biology-and-the-us-regulatory-system/full-report.pdf
http://ismj.bpums.ac.ir/article-1-902-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-24 ]

Iran South Med J 2017; 20(5): 501-518

Review Article

A Roadmap Draft for the Development of
Synthetic Biology in the I.R. Iran

I. Nabipour (vp)+?*

! The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf Biomedical Sciences Research
Institute, Bushehr University of Medical Sciences, Bushehr, Iran

? Future Studies Group, The Academy of Medical Sciences of the LR. Iran
(Received 4 Oct 2017 Accepted 24 QOct 2017)

Abstract
Background: According to the Royal Academy of Engineering (2009), “synthetic biology aims to design
and engineer biologically-based parts, novel devices, and systems as well as redesigning existing, natural
biological systems”. It has been predicted that synthetic biology would be one of twelve destructive and
creative technologies in the future and would transform the life, business, and economic world.
Methods: By considering critical infrastructures in biological sciences, biomedical research centers,
biotechnological infrastructures, national innovation system, national scientific roadmap and centers for
doctoral training in the I.R. Iran and recent experiences for the progress of synthetic biology in different
countries, a conceptual framework for the development of synthetic biology in the I.R. Iran was designed.
Results: Five strategies may be considered to develop synthetic biology in the I.R. Iran. 1. The establishment
of centers of excellence for research in synthetic biology; 2. Support of multidisciplinary cores for
biomedical technologies in universities; 3. Networking and building a national Smart Specialization
Platform for synthetic biology; 4. Education and training in synthetic biology to provide the critical national
workforce mass; 5. Public engagement with synthetic biology.
Conclusion: Together these five strategies provide an important foundation for the establishment of
essential infrastructures and expert workforce for the development of synthetic biology in the I.R. Iran. By
conducting a practical roadmap, Iran would be a leading nation in synthetic biology in the west part of Asia
in the future.
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