
University of Kashmir

Depaftment of Biotechnology
(NAAC Accredited Grade.A*)

Hazratbal, Srinagar, Kashmir- 190006

Datd,: e6 io6/zozl
Minutes of Meetinq

Minutes of meting of Boatd of Undergraduate Studies in Biotxhnology held on
fl tune 2023 at 77:OO a.m.

Agenda: Course titles of undergraduate Biotechnology courses and framing syllabi for 3rd and
4th semester.

kb*"d

The board of undergraduate studies meeting was held on 6th of June 2023 at 11:00 a.m under
the chairmanship of Professor Mahboobul Hussain in the departmental library of Department
of Biotechnology. With the onset of meeting, the chairman welcomed the members and
declared the meeting open. The members were granted the mandate for framing the titles for
the courses and designing the syllabi for 3rd and 4th semester undergraduate courses in
Biotechnology.

The major outcomes/recommendations of the meeting are:-

1. The titles for all the 18 courses for undergraduate Biotechnology were flnalized.

2. The syllabi for the third semester CT-1 course entitled "Cell Biology" was finalized.

3. The syllabus for four semester courses Cl'-l to CT-3 were finalized.

4. The "expected Iearning outcomes" and "books recommended" were also finalized.

The meeting ended with a vote of thanks

(Chairman)
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Proposed titres for uncrergracruate programme in Biotechnorogy under NEp 2020

Biomolecu["r, St,r.tr,=
and Function (4 + ))
MajoriMinor
Microbiology und
Immunology (4 + 2)

Molecular C.ll B,"l"gy
(4+2)
VIajor/Minor
BiotechniquE i3 + t;
Major/Minor

Molecular Biology Recombinant DNA--- -
Developmentut una
Systerns Biology (3 + l)
Major/Minor

Animal eiut.itrnotogy
(4+2)

Biostatistics ancl
Bioinformatics (4 Credits)
Internship/Tutorial

Environmental
Biotechnology (3 + l)
MaioriMinor

Plant Biotechnology
(1+ 2)

OMICS: Genornrcs,
transcriptomics and

ics(4+2Molecular C"n.trciuna
Epigenetics (3 + l)
Maior/Minor

Bioprocess Engineerrng
and Technology (4+2)

M o I e c u I ar O i u gn o * ti 
", u, a-

Drug Design (4 + 2y

IPR, Bioethics and
Biosafety (3 + l)

Food Biotechr"logy 
""dNutrigenomics (4+2)

Cell Signaling und Cun...
Biology (4+2)

IPR, Bioethics and
Biosafety (3 + t)
Maf orlMinor

Froject (tr2 credits)



Programme Outconres for Undergraduate Program in Biotechnology

A. Understanding of the molecules of life and demonstrate interdisciplinary skills

acquired in biomolecules, microbiology, cell biology, immunology, molecular biology'

B. Demonstrate the different lab sl<ills acquired in biomolecules, cell biology,

immunology, microbiology with emphasis on applied part'

c. competent and apply the l<nowledge and skill gained in the sr'rbjects of

biotechniques, recombinant DNA technology, Animal and Plant Biotechnology,

Bioprocess and Food technology in research, dairy, agriculture, food and other

biotechnology product development industries'

D. Critically analyze environmental problems and apply the lcnowledge gained for their

solutions and conserving environment'

E' Apply the l<nowledge and sl<ills gained from biochemistry, immunology,

mrcrobiology, genetics, drug desigrr, bioinformatics to solve the different problems

of manl<ind and help to combat diseases and better drug desigrr for sustainable life'

F Examine and interpret data and use the drfferent tools of biostatistics, bioinformatics

and ornics technologies for better health and sustainable development'

G. Demonstrate communication and presetrtation skills, scierrtific writing, data

collection and interpretation in the different fields of biotechnology'

H. Learn professional skill and ethics in handling microbes, recombinant DNA

technology products their management and ethics oI research and communicatiot.l'

l. Use of biotechnology concepts and expertise, innovative thinl<ing to address present

and future challenges especially of health, food and environment'
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- I Course tifle: lVlolecular Cell Biology Semester-lIl Theory: 4, practicals: 2

coltrse i,s ainted to provicle .stuc{ents an insight
ll organelles and cell cycle.
able to,.

' 
?:::r:,r':: 

organi:ation rf'ceil membrane ancr cristinguisrt between dffirent types o.f.transport

' Analyze the functioning o/'Endoplasmic reticulttm, Golgi. complex attd associatecr vesicletranspot.t.
. Descrih
o Gain an

cell_cell d the significance o.f.
cycle.

rntrodu*ion ro ceu 
llnim.aruna 

prun,u.)rll:.,, -.,11fi:':'ri.u",u,. and runction. Membraneor-qanization (Fltrid Mcsaic Moclel). Transport across membrane - Active and passive trarspoft(Ca'-ATPase' Na'/l('ATPase, Na'linked, Na -linked Antiporter, ca..fi.om cardiac muscle,sym porrers, ditftrs ion and tac i li tated diffusion).
UNIT II 15 lectures

Endoplasnric reticurum, Gorgi cornprex and Lysosomes: Structure and function.Role in Protein sorting and transport. Mechanism of vesicular transport (cop I, cop II andClarhrin coared vesicres). Endocytosis, pinocytosir ;rJ p;;g;cyrosis.
Unit III 15 lectures

Mitochondria' chloroptast, ribosomes, vacuoles and peroxisomes: Structure and function. Structureand organization of nucleus, organization of nuclear pore. Structure and functions of microtubules,microtilaments and intermediate f.ilaments.

llxtra cell,tar marrix and cerr-ma,.i- I,,[I;|L, .i;:::ilJ,'.'r*,,r"s: Adherence jun*ions, tightjunctions' gap junctions, desmosomes, hemidesm)somes, focal adhesions and plasmodesmata. cellcycle (mitosis and meiosis), regulation of cell cycle. Apoptosis - brief idea.Practicals:
l. Snrdying of dif'ferent celrurar organeiles with animations and micrographs.

i 3[,*11-#:.1if** 
stages oriritosis bv p;"p;;i,s',rio", or o,io,i,oit iip

4. Karyoryping.
5' lity of Plasma membrane- effect of Isotonic, Hypotonic and
6. malian R.B.Cs or any other cell.

Books:

aylor and Francis, New york. USA.
Experiments by G. Karp, John Wiley & Sons.
and De Robertis Lippincott Williams and

4' The cell: A Molecular Approach by cooper, G.M. and Hausman, ASM ptess.5. The worrd of the cen by Beck"., (rrlns,nith, Hardin. J. and Berton, pearson BenjaminCunrnr i ngs pub tish ing,

DJ
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-ltlt Scrncstcr

llTG 122J3 : I{ECO ivl l} I N.,\ N'l' DNIUI' LC I I N OLOC Y

CILEDITS: Tl-IEOI{\'- -t. PltACl'ICAL - 2

N[AXINIUVI IVIAIIKS: I()O. NIINIIV-II.JIVI NIAIII(S: 36

Ob.jcc'tive:7-hrcugh thi.s t'otu',sa,.yttttlutt.: trill lcLtrn etbotrt tltc cli.fiercrtt tools rr.sctl

rc c'o r t r h i r ttr t r t D N.1 t e c' lu ut I o u); r r r rt I i t.\' ill) l) i i cLtt t o t t,\.

E-rpccled Leurtritty4 Oulcomcs: .-lt tltc e rrrl of'tlte t'ottr'.sa:;lut.le rtts.yltottlcl hc ublc lo,

I [. ta lillcrent cn-.r'tnc; fitt t'lonirr.q. tttotli.fit'tttitttt trrttl uttrltli.fit'ulirttr o/ D\.1

-) .\i'1c'r I tttttl tt,sc tltt' sttitttltlt'\'(,(l()t'litr Lltttttrrg riutl tct'r,t'ttttt!. ttl tt',ttt.:litt'ut(tnl\

-i L.i7.u'cvr rct'tttnltrrtturl l)t'(,1(ttt\ tttt(l l)tu'ift IIt(ttt

-1. ,ll,rkc c'Dl\,:.1 libnrrt,. etlit trrtl turgct diffi,r(nt ,qauc\

THE0ltY (.1Cll.EDlTS: 60 HOUIIS)

uNl t' I l5 l-lou rs

ltttroclLtction to lLcconrbiuarrt DN,\ [cchnologi. tools ol'r'ecorrrbiuarrt DN.\ tcchrrolog_r :

llcstrictiou euclouLtcleases (t1,pcs. norncrrclatrrrc. clcavage pattenr-blLurt ancl cohcsive crrcl

r:LrLters). L)N.\ polymcrrASers (pol l. KIcnou.' ['r'agrnr:nt.'t'ai1). DNA ligases. l<inases.

phosphatascs, nucleoticl\,I transltrasc. c'xonucteases. t'eversc trauscriptase. Use ol liulter aucl

arlaptcrs. homopoly'rncr tai I i ng.

Llnil ll l5 [Itttrrs

[)lastnicl vcctors- gcncral lcutLrrcs. l:catures trl'pi]l{-312 and 1:[ ( [3uuLcriolthage r,eetols:

iuscrtiort artd replaeerncnl.. iVl l-l- cosuritls. phagcnrids. YA('ancl U \C [3asic clonirrg

rnethocloktgl'in plasrnicl \/cctors: Vcctor and insert prcllaration- lisutiorr. corr.rpetcnt cc'lls.

tlaustirrrlatiort (ltcat-shock aucl electropclration) screcning of lcctlnrbilrants larrtibiotic

rcsistartec artcl bltrc-rvhite scrccnitrg). Prepalation tllprobc - rarliozrctivs itncl uorr raelioactirc

Iabelirrg. Secluence bascci scrcerring (colon1,- h),bri., 'r',, .,,r, I)C I{)

UNI'[ llt l5 Flours

Recornbinant proteiu e\prcssion in heterologoLls systeurs: e.xltressiorr in Il.coli (indLrcible

llronroler s),stcm). yeast. insecL arrcl uranrntaliau systerns. Recornbinaut ploLc'iu purilication

utsittg tngs(FIis.CS[. Irtag. llr\).[{eporterec'rrcs(lucilbrase.Cn'I.CFP.CUS) arrcl their'

applicatiotts. ltt i,itro tlauscriptit:n and trarrslatiorr anrl its applicatious. fl/
, \)-,; ,f,Llnit l\,' I5 Hours



(ierrorlrie artcl cDNr\ liblar'-r etrnsLr uetiorr. se rccrrirrg trr'libr.lrr.ies. (ierrc IntrcI rl.rrr.ls:
allIls!^llsc IINA techrrolttg-l'urtrl l{N,'\ interlerence. (icne lirrocli trLrt [r-r (.r.c-[..x[) sr,sIcrr.r.

ccrrc cditirlg b'v clttSPIl-cr\S 51''1c'111. ce,e tarscting: Sitc di'cctecl rrrtrtuscncsis lsirrulc
pritner c'rtcnsitltt' dorrble pritltcr e'xtcttsion. t)c'R basecl rnLrtaqcrrcsis). I)r.otcin cnqirrecr.i,q tirr.
increasc:rl ther.rnal stabiliti. activity. shcll' lilc.

Plti\('TlC^\LS (2 CIIEDIT:60 rlotlRS) Plaxinrunr Nlarlis:50, &Iinirrrunr NIarl<^s: lg
l. DNA/plasrnid isorati.. ri'or, bacteriar/plarrtr,a,y other ccil.

l. l)rcqtar.atiou ol'ctlrullcLcnt eells.

i. [tcstriction cligcstiorr trf. l)N:\.

-l I 
'alrslir.,ati(), .r'uo.rPcte-rr ccils Lrr hu,t srrocri

5. l ir:r iI,\)('lt,rrilrg

6. IJlrru-r+hitc scr.ccrrirrg

7 ,,\garose gel electrophrtrcsis.

8. lrclLlcat.ional [oLlr to clitl!r.eut labsiinstitLrtcs.

Suggesterl Re:rrlin gs:

l' MolecLrlar Biotechttology: Principles ancl Applications ol' Recorrbinant DNi\ by
Bcrrrar.d R. Clicli. Chervl L. pattern. r\SNi press.

2' Cc'rte Clorrirrg arld DN,'\ Attalr,sis: r\n IrrtloclLrctiorr br, []rorr.rr f;\ \,\rilel-Blaclirrcll
i' Principlcs Ql'Ciellc \lartil'lLr Iation ancl (icnonries br [)r'irrrrt-r:c SB. -l rvrrnan [{ iLrrd ()lcl

B \\ iley- []laclir,r,ell.

-+. (lenc C'loning arrd ManiPtrlation bt,Christoplrer lkrrve. C,arnbr.idgc LJniversity pr.css

5. r\rtalYsis o['Ccrres ancl Ccnorncs b\ Reecc J Ric[arcl. W,ile.r _t]l.rcll,vcll

\ l\,/

,-..--



l}\cr-rELoR wrrH r]IO'I'ECIINoLocy r\S vlA,tort
J,r'sliNIES.l.Elt

IITG -l22Jl : IIIOTIICHNteUBS

CREDITS: TFIEOtty - J, t,tt,,\CTICT\L _ I

VIAXTVIUVIVIAITKS: 75, NIINIiVILjNI NtAt{t(S: 27

'('tlLtrsc I carnittg ob.icctivc: I'ltis coursc is clcsigrrcrl to c\llosc:tLrclcpI ttr tlil'li,rcrrt
t!'cllllitltles' harrcllirrg ittsl.t'Ltttretrt.s unclclstlrrrrl tlrcil rrorliing unrl r;rplie,ti..s lirr.r.cscar.clr
luncl trrralr sis.

. Course outcornc: ;\ stLrclenL rvill lre ablc to:

LlV-Vis sllcctrosco[]] lbl. clillercnt upplications.

r ScparaLe' pttt'il'\'lrld cha|actelizc ili['lcrent bi() nrolccLllcs usirr-r] ccrrtlitirgatiol urrcl

chlontatttgraph ic techn iclLres.

i Arlalyze' septll'ate ancl iclelrtitl.'nucleie aci<Js arrd proteins b1 elil'ler.ent clectr.ep6orctie
ancl blotting techrriclLres.

Uuit -! [5 lrours
Centrifug:ltion: (ierrcIal pIinci;tlc ol'cetrtrilirsirIirrn- scdinrcrrtltitirr coct'[icir-.rrt. pr.e1rar.ati'c
arrcl analrtieal ecntr.ifirgatiorr. rl iltcr.crrrial ucrrtr.ilLrgilrion & dcnsit-r_gl.u(l icnt ecrrtr.ilirgatittn.
rr tt.r'accn Lli f'Lrgll. iou arrcl i rs altp I ieat ions.

ChronratograPhy: l)rincillle. worl<ing aucl applications of thirr-late-r c6r.orrratrrgr.a,lr,r. i.rr-
exchattge- cht'onttttoglaphl'. gel ljltratiorr arrcl alllnitv chrontatoqr.aplr-,,. l-1 Irt C.

Urrit -2 [5 hours
Electrophr'rr-esis: ccrleral principle ancl types: Prirrciplc, ;rr.oceclr.rre arrcl applications ol rrati'c.
poly acrylamicle gel electrophoresis. soclium doclecvl sulphate polyacr.yla,ide gel
clectrophoresis, isoclectt'ic fbctrsing, trvo-climensional gel electr.ophoresis arrcl agar.,sc gel
e I e'ctrrtpIroresis, pu Ise tic Icl ge I e Iectr.ophor.esis.

lJlotting technit; tlcs: StlLtIhet'n. northe ln & ivcste.rn bkrttirrg; pCt{: pr.inciple. rncIhociolog_r
arrcl app lications.

Unit -J 15 hours
lvlicr0scopy: Principlc. r.r"olliirtg anci applieutions ol'lie,ht nrie r.trscopi - br-iuht-llelcl. cl.r.h-
liclcl' phasc-col.ltrast- lltttlt'escctrcc & conlbcal nricrtlscop-r,. clcctr.clrr rrricr.rrscop\- I l:lVl artl
SLrIM: Staining-principle ancl proceclLrr.c ol,sirnple staininq. nL,gilti\,c srainirrs ce cl if.lercrrliat
sta in irrg.

\1.,-

L f1 t t/.&-f



Spectroscollv: []cer-l.anrbclt's Iarr. l'rine iplc. rroll<ing rrnrl npplielrtirrrrs,rl'LrlIt'ariolcuvisiblc

liuht spcctroscoll-\ ( [ i\ '\'is sl]ce tr()sc()1.)\ ).

PRACTICALS (l CREDITS: l5 lrours) Vlaxirnunr V[irrlis: 25, Vlininrunt Nlrtrhs: 9

[. Use oluricroscope - sinrple attaining arrcl clil'[erenl.iaI stairring (Uranr staining)

2 Sepalatiug cells tronr bloth,'plasrna scpalation fl'our bloocl.

3. Palter clrlourrtographl/ ['[.C

4. SDS-PACE.

5. r\rnplilicatiou ol'a gene by PCRiclcn'lonstrultrou.

6. Agalose gel e lcctro;:holc'sis.

BOO KS l{[]C'O NIivl EN I) ti l)

I l)r'inciplcs ltntl l'ce lrrrirlLrcs o[ []ioe lrcnristr'_r artt! \,ltrlce trlur []iolor.l-r: \\ ilstrrr. h. uttr.l

W all<or'. .1. ( anrbritlgc I iuivcrsitl l't'cs..

I Phvsical Bioch,-'uristry - Applicatirrns trr Biochcrnistly und Vlolc'cLrlal Biologl:

lileit'elcler. D.. W. l[. Fleeurau arrcl Courpiirry.

i NlolccLrlar Clouing -...\ Laborator_r, iVlanual: Saurblrloli. J. ancl Russelt. D. W.. C'old

Splirru I [ulbor Labolatrl'y l)rc'ss.

(

t,
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ti.\cFtELOlt WI'nl liloTlic! INot.(x;y,,\s ivt,\.tott

Jrr'sliNIlils't'lil{

Il'l'C 122,12: lVlolcculrrr Iliologl

CI{IiDl-l'S: 'l'tlEOltY - {, Plt,-\C'l'lCtAL - 2

IVL\XINIUNI NIAIIKS: 100, i\,llNMtlNI NlAIlt(S: JJ

'('oLttsc [-earttittg Ob.iectivc: irinr ol'this corr|sc is t() lillrlcrstlrncl inlirIrtllrtiorr llorr,ut

ttrtllecttlar Ievcl. apprecial.c the [rnctions ol'DN,,\. I{Nl\ atrcl l]l'()Lcin anc[ horr, thcsc

regu I I te cl i l'l'ererrt [r io Ios i cra I proccsses.

. Coursc'outcolnc: A stLrclcnt rvilt bc ablc to:

r i\na[r,zc the clil'{'erent propcrties ol'rruclc.ic lcicls aud genolues.

P Intcrplct artcl preclict thc rolc tll'dil'tLrerrt el]zvu.rcs ancl ltltitcirrs inrolvccl irr rcplicatitrn

rtl' DN,\- utLttati()n alt(l rcl)rrir.

r IllLrstratc thc lrlocess rll'gctte cr;rrcssiorr. lircto,s irtrrrlicrl- prtrecssirr!t lrrrcl rugulution

o [' u r ltrcss irt rr.

/ [)e'scribc lttlt.r tltc lattgLruq.' o['the nLrclcic ircitls is Lrirrrslatcrl int() l]t'()tcins arrrl its

rcgLrlation.

LNl'I-I l5 hours

t)NA as qcrrctic rtraterial tGril'fith. ,\ver1'-NIacL-uod-iVlcCarti urrcl llcrshe_r arrcl t'hasc

exllcritltcnt-s). t{NA as gelletic nlntcrial (Fraenl<cl Courat. exltelirnc'rrt-). DN.\ strLtctlrre -

ll'atLrrcs ol'clouble. lrclir. tornrs of DNi\ (.\. B. Z. l-[). Forces stabilizirrg DN,\. DNi\

topok:g1'. (lettotnc' antl C-value paraclox. Gcnorne conrplc-rity (Cot e ur'\,c. reltctitir,.c- uou-

repc'titivc sc-cluerroes). Organizatiou ol'prokaryotic aucl eulinr.\,otic gL-nonlcs.

UNIT - Il 15 hours

DNA l(clication in prokarl'otc-s. rtrorles of'rcplicatiorr (sc'uri-cttnscr\llti\c. utlu:crvatir,c.

clispcrsir'e. cttttIittttrrrts. discrrntirrrrotrs lucl bi-tl ircctiorral leplication1. oriuin ol'rcplication

(prolian,tttic aucl cirktr\otic). l:rrz--rruc-s ancl protcitis irrvolvccl : I)N \ poll nrct..lses. helicass,s.

topoisorrrerase ancl ligase. prrlolreaclin-q. leading arrd lag-uinrr strarrrl slnthesis. I{olline circlc

rcplicaLion (iand Vtl3). Encl ieplication o[linear DN,r\ (telourcrasc). DN,\ Vlutarions: Basc

sLtbstil.Lrtiort, ttrissc'nse, non scr.lsc. deletiorr. iuseltion. [i'arne slrili. silent). DNi\ ctanragc:

radiatiort, all<-vlation anc[ oxiclativc'. DNA repair: photo-reactivation. basc. excisiorr. uLrcleoticle

excision. rtrisrnatch irncl lecortrbirratiorr repair.

UNIT - ttl t5 hours
'l-relnscription itt prol<atryotes: I{N,\ polvnterr}se, role olo lirctor. pton'lotL-r. irritiation.

elotrgation attcJ telmitratiou. Operon concept. positivc,rrr,l rri.r,rri.,,.,r-,",1,'ri.,,.., irr-,...D-,...,..'.'
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tcl /rt. rtttcl /i 7) ()llcfr)11s. Euliuil()Lic t[arrse Iilltion: l{Ni\ pol-r,rnc[ascs. l)f()r]t()ters. llronl()tet.
clcaratlce. etthlrtlcct's. silcrtcers- trarrse ripl.iorr lirctorsrrlonraiLrs (zinc tinger.cltlnrrins. lcucipc
zippcrs, basic dornairls). [)ost-transcri;:tiontrl l]roccssing - 5' cap lirr-uratirln, splicipg,
polvaclen,t' lation. Brieloutlitte ot'rllNA anci tl{NA processing. InhibiLtrrs o['transcriptiol

LrNIT - lV l5 hours

Pt'tlteirt tratlslation ttttchittclr,': riLrtrsorncs. rrrttN\. tl{N,\. chargirru ol'tllNi\. r.rrrirronc'l

tt{N \ srrrthctascs. trattslatiort initiirtion (pt1)l\ilr'\,()l.cs lnrl cLrliarrotes)Ccrrctic corlc - its

sitlicrtt l'eal.Lr|cs. \.\'obblc hr ptrtltcsis. rcuclinlt li'anres. nrcclralislr ol e lolqa(iop ancl

tertttitlal iilrt itt pt'tllial\'tltes attrl eLrl'ln,otes. Inhibifo|s ttl'trarrslirtitln. l)()st-tri.utslal iclrral

rrrod i tlcltions tt l' Prote i ns. ['r.lrrrs Iation r.er{Lr I a Iitlu.

l'}ltA(']'ICALS (2 CltEt)l'tS: J0 hours) illitxituuur Vlurlis: 5(1, iVlirriururrr iVlurlis: llJ
l. Isolltiorr rtl'gcnornic DN,,\ liorn bacte r.ial cclls.

2. Qualitative arr.ly'sis of DNi\ b1, aqar.se gcr erect'ophoresis.

i. lsolation ot'RNA fl.orn cells.

-+. Quarrtitati'c cstirnatiou ol RN \ aucl [JN,r\ bl. spectrophotonrctr\.

-i DNA dellatLtlatiott atrcl rcttal.Lrn-rtir)n e Llr'\cs lrncl caIcLrlati()n ()l'I'nr.

6. [.ab visirs,, I]iclcl tr-ip,'sLrll.iect [oLtr ctc.

Suggcsted l{eading:

l- C'cllancl N'{olecttlar Bir.rlo-g-r,: C'onccpts ancl l-:xlrcriurcrrLs. Kur;r. (i J9h1 W'ilc_i &
Sclns. Ine.

2. -l'he Ccll: .'\ iVloleculal i\pproach. Coopcr'. Ci.lVt. ancl llatrsrrrarr. l{.t- :\SVl prcss

3' I'he Worlcl of the Cell. Becltcr. W.lvl.. Kleinsrnith, 1...1.. tlardin. J aucl Bcrroni. C. P

Benjarn i rr-Cu urrn i rrgs [)u b

4- MlolccLrtar Biology oltltc Gerre,,l Watson.'f Baker. S Bell. A Cann. iVt Levine- I{

Losick. [)earsorr

5. Letvins Cetrc's XI J E. I(r'cbs. S 1'. Kilpatrick. E S. Colclstc'iu Jones & lJarrlctt

l.earn ing

6. Molccular Cell Biolog.i ilirrvel, Loclish. r\rnolcl Berli.- Clu.is ,,\. Kaiscr i\,[9nty, l(r.icgcr-

,,\nthr_lny Bretschel.. W I-l [rr.c-c.rnan ct Co

7 . Nlolecular Brolog-v- t)avicl F l.ei l'elcler.. Nar.osa [)trblishers.
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