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GC-rich regions of DNA are hard to amplify because
Gs and Cs have three hydrogen bonds while As and
Ts have two. In addition, after the two strands of
DNA denature (separate because of heat), GC-rich
regions tend to form secondary structure upon

1 1 ( Normal : 4 \ m
Thg Humel‘nt(ile,no%% gr‘ﬂe"t was la“mhebd mt}990, e Shearing ¢ 7 Gel Results after PCR: qPCR Results Averaged from the 8 Regions:
and completed 1n . However, a number of regions ‘j;;ﬁ” : - : : : : g : :
of the genome (approximately 0.7% of the whole - Effectiveness of Amplification of Whole Libraries Overall Effectiveness of Amplification of GC-Rich DNA
heared
genome) were not succ.essfull.y sequenced becau§e of \__ Covars acoustc sharing st DNA mE Phusion
1ssues caused by GC-rich regions of DNA and highly ‘ 260 - B Platinum Taq
repetitive sequences. A new sequencing technology, - T — ~ 0 & |2 3 S, o 6% B 8 9 10 |1 |12 o = ﬁf’}f.ugl?e PfXT
. ' 1r'l1 riatinum 1a
[llumina, has greatly reduced the cost and eftort of N ¢¢n : ;ﬂa,',r,, — - I - . e 9 S B AccuPrime Tag !
genome sequencing, yet still encounters the same ) N e | T -
problems with GC-rich areas of the genome. o 5 ST .5 -
- o 3 - e
Polymerase chain reaction (PCR), a critical step 1n the - N —
DNA library construction process, amplifies GC-rich “A” base addition - - o
: : : : 5 PTITTTTITTITTI I A S — - -—
reglons vety pOOI’ly 1 cOmp a.nson. to resions .that are - p PTTT +—p 3 29 1: HF AccuTaq no additive 30” den 5: HF AccuPfx no additive 30” den 9: HF P-Taq no additive 30” den
~50% GC. This uneven amplification results in _ P Y, Q 2: HF AccuTaq 2M Betaine 30” den 6: HF AccuPfx 2M Betaine 30” den  10: Phusion no additive 10” den
IIliSSiIlg reads of GC-rich parts of the genome n 3: HF AccuTaq no additive 80 den 7: HF AccuPfx no additive 80” den 11: Phusion 5% DMSO 10” den
. ‘ O 4: HF AccuTaq 2M Betaine 80 den 8: HF AccuPfx 2M Betaine 80” den 12: Phusion 2M Betaine 10” den
sequencing stage. For example, the tumor suppressor ~ ~ S
gene RB1’s promoter is of high GC content, which is Ao Adapter ligation ; GC Bias Plots after gPCR:
. . . — 'g E WAE g . I . . .
not amplified well and therefore results in sequencing = = | Effectiveness of Amplification of 8 GC-Rich Regions e Ph.
gaps, as shown below. 5 Py § e A P~ Y andard Enzyme (Phusion) Newly Tested Polymerases
\ / Q‘ 120 a P P i
= - : . . :
= 2" | Five Best Conditions Tested against Two Insert Sizes
/ S Seleg :% 60 — BEFORE: Std & Previously Best AFTER: The Effects of 5 New Conditions on GC-rich Amplicons
360bp library E . - l I
+ 90bp = a0 -
adapters a7
180bp library A I
+ 90bp \
k adapters / GC rich Primer Plll ~50% GC
\ Bias Plot for Phusion with NO additive and 10" Bias Plot for HiFi Accuprime Pfx with Betaine and 80" E ' I I l
Library DNA template N N Denaturation N Denaturation T 10 I

PCR primers targeting -

Eppendorf mastercycler ep96

U

X
(=7

Relative Abundance (%)

(=]

(=2

8 9 10 11 12
} l l

|
Primer Pair ~50% GC

X
(=7

Relative Abundance (%)

(=]

11 12
J

o
e ]
T s I ]:
' 30
g'w;\llllllllrllll.dq—l-l—l—l%g' 100 I 1 I | 100 - I I
_> 5' CEETETT | ee—— IBE 3 _ I
3' pkinbintls Pl T phizibb 5'
. : -y = - = w0 - - .
adapter region 31"'.'."'.'."‘2"u'.u"u' i ) B . B
<— s .+o--|—-|+.gl 10
5 ey N N
3 rH--l—-H-| | i |
DNA ” E
\ Polymerase Amplified llbrary/ = B = - 0
111111
S E— B — B _— , , , , , , , , ,
2 3 5 ) 2 6
|
11

|
GC rich Primer Pair ~50% GC

Phusmn, Phusmn,

None, 10’

Betaine, 80’

Small  Big = Sma

AccquX
None, 30’

AccquX AccuTaq
Betaine, 80’ None, 80’

H1F1 Ptaq
None, 30’

H1F1 Ptaq
None, 80’

. . o 4 qPCR N . ) .
coolipﬁg. T}ns se;ccl)lndar(y} (s:trlolcltlures .1nh1b1ts PCR o Amcaionio C on CI usions F Utu re D Ire Ctl on
amplification of these GC-rich regions. - SR
Project Aim® '\_iq_u_e Ec_"_lg_)' * The best conditions generated a relative abundance of 80% to 90%, while DNA.hbr ary Prf)dUCtS of th? best cond1t.1ons Sh(?lﬂd be sequenced on
: T, the standard PCR condition yields only 1.2% to 1.6%. Therefore, we see a Illumina to see it the reduction ot GC-bias applies to the whole genome.

Find new PCR conditions that amplify
every part of the genome evenly
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50-75 told improvement of GC-rich regions in PCR.

gPCR GC bias assay

regardless of the GC content it possesses
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* Larger libraries (360bp) lost ~15% abundance compared to smaller
libraries (180bp) under some conditions.

We then can select the most promising candidate for further testing on

larger scale.
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